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-. thé water-power to the market. 


[1] 


STEAM v. WATER-POWER FOR 
ELECTRIC GENERATING PLANTS. 


. ONE of the most important developments of the year 1905 


relates to the closer competition which has arisen between 
steam-engine-driven and water-power electric generating 
plante. 

With good coal at 12s. per ton, ample water supply for 


condensing purposes, and a sufficiently large market for the 


product, clectrical energy can be manufactured in bulk in 
modern steam-driven generating stations, and profitably 

retailed to the smallest customers at about 1d. per unit, and 
to large customers with favourably timed loads, at from 0*5d. 
to 0°75d. per unit. "The distance from the generating station 


also affects the price, a considerable component of ‘which 


represents interest and depreciation on the capital invested 


‘in the transmission system. 


These prices would permit of doing a profitable business 
in almost any industrial city in the world with a population 
of not less than 600,000, provided only that consideration 
for vested interests should not stand in the way of introduc- 
ing strictly modern plant and methods. The great reduction 
in the requisite capital outlay, and in the running costs, in 


the case of :toam-driven stations is in no small measure due 


to recent improvements in high-speed piston engines, and 
in seam turbines, together with the more general use of 
superheated steam. | 
The emergence of these figures as attained and attainable 
with steam-driven electric generating stations, relegates 
hydro-electric generating undertakings to a much more 
restricted field than they have hitherto occupied. While 
the total capital cost of steam-driven generating stations, of 


a capacity of from 100 millions of units per year upwards, 


is well within £13 per rated kilowatt of generating sets 
installed, the total capital cost involved in developing a 
water-power, comprising the hydraulic engineering work and 
the electric generating station and plant up to the outgoing 
transmission line, is generally at least twice the above figure, 
and often much greater. Now, in the modern steam-driven 
generating plant, with a capacity of not lcss than 100 million 
units per year, and with coal at some 12s. per ton, and with 
a 50 per cent. load factor, the total generating costs as dis- 
tinguished from total generating and transmitting costs, are 
made up somewhat as follows :— 

Fuel, oil, waste, stores, labour, administration, insurance, 


| taxes, &c., 50 per cent. of total generating costs. 


. Depreciation and interest on capital expenditure for gene- 
rating plant, 50 per cent. of total generating costs. 

Now, obviously, since water-power electric generating 
plants may, as a conservative average, be taken as entailing 
twice as great capital outlay per unit generated, there 
remains no margin of advantage. Indeed, the water-power 
plants have the great disadvantage of the enormous additional 
capital outlay for the long-distance transmission line from 
For it is in the nature of 


2 | THE ELECTRICAL REVIEW. 


Vol. 58. No. 1,467, Janvary 5, 1906. 


things that, whereas large water-powers are in mountainous 
re.rions, the great majozity of large cities are situated at the 
sen coast or on the banks of large and navigable rivers or 


likes. In the case of Niagara, the water-power has 


afforded the inducement for the formation of a city. 
Shawinigan Falls has attracted large factories. These, 
however, are two amongst the limited group of exceptions, 
and were, furthermore, more or less accomplished facts before 
the development of the possibilities of steam-driven stations. 
Promoters conversant with recent and prospective develop- 
ments in steam-driven generating stations are rightly inclined 
to canvass the situation far moze thoronghly than formerly 
before embarking upon hydro-electric generating stations. 
It is doubtful whether, even in countries such as Italy 
and Mexico, where coal is expensive, hydro-electric 
undertakings when involving long-distance transmission lines 
would often be found justifiable when considered in the 
liglu of the most recent developments in steam generating 
plant. The disadvantage of the hydraulie scheme need not 
necessarily be very great. This will depend largely upon 
the outlay involved in civil engineering werk in order to 
utilise sufficient of the available hydraulic power in gene- 
rating electric power, expressed in terms of the capital 
expenditure per million units generated per year. It will, 
furthermore, depend largely upon the interest and main- 
tenance costs of the high-tension transmission line, hence 
also upon its length. 

Even in the case of steam-driven generating stations, 
however, the capital outlay for the distribution system is, 
in large cities, no small item. It will generally at least 
.equal the total outlay for the generating station, and will 
not infrequently be more than twice as great. Altogether, it 
must be very evident as the result of the considerations here 
brought together, that the fuel cost in the case of modern 
steam-driven generating plants, instead of being the largest 
item, and instead of justifying great outlay if only it can be 
avoided by calling into service some more or less distant water 
power, is a comparatively minor consideration as affecting the 
commercial prospects of a large modern electric supply under- 
taking, and is consequently a relatively minor consideration 
in determining the price. Thus were there two under- 
takings identical in all respects except as to the price of 
coal of a given quality, and were the price 6s. per ton in the 
one case, and 12s. per ton in the other, it would not affect 
the price to the customer by anything like 50 per cent. In 
a large city with a necessarily expensive system of under- 
ground cables, the effect on the price per unit of electric 
energy occasioned by doubling the price of coal would be 
more of the nature of 10 to 15 per cent. for this range of 
prices, although the percentage would increase with an 
increase in the mean price of coal, other conditions remaining 
the same. 

Improvements in the efficiency of operation, and decrease 
in the capital cost of steam-driven electric generating plant, 
must inevitably result in restricting the field for hydro- 
electric generating plants. In England, where proprietary 
rights run into higher figures than in other countries, these 
considerations would act with especial force were there any 
water-powers worth mentioning. Even in unsettled 
countries like South Africa, however, extra long-distance 


transmission cannot compete with thoroughly modern steam- 


driven plant. 

General impressions in these matters are still too greatly 
controlled by the influenee of the antique undertakings on 
which most of us are still forced to rely for our supply of 
light and power. Happily, however, not only has the 
immediate future in store for us electrical energy for light 
and power at but a fraction of the price we are now paying, 
but this price will be so low as to permit of the extensive 
introduction of electric heating and cooking. This latter 
development will effect a more radical improvement than is 
generally realised in the conditions of modern life. That it 
is imminent, there is however, no longer the slightest 
doubt. 


In another part of the current issue 
we print a communication from Mr. W. 
Pollard Digby, which tends, by its 
attempt to describe the logical ends of protection, to burlesque 
the present outcry. From party politics, the technical Press 
desires to be delivered ; it has no wish to find itself between 
the anvil of protection and the steam hammer of retalia- 


tion. It has no concern in half the cries of party politics. 
Engineers, as citizens, have their own views on the political 
cries respecting the administration of Ireland, or the utility 
of Chinese labour, or the religious aspect of the education 
controversy. Professionally, these are of no concern to the 
engineer, A question like that now termed *' fiscal " stands 
in a different category, for in it is wrapped up the question 
of our commercial supremacy. Therefore. despite the forces 
which tend to separate party politics from the scope of the 
contents of an engineering journal, the technical Press lias 
been compelled to notice the question. We print Mr. 
Digby's article, not as an endorsement of the views he 
expresses, but as illustrating the extreme complexity of the 
question, in that it shows how conflicting are the trade in- 
terests of the country. | 

Another side of politics also directly concerns the engi- 
neering profession. although it is not yet a party question. 
Before the turmoil due to the fiscal question has rolled away, 
some legislation for dealing with municipal expenditure. will 
be a necessity. Engineers, as citizens, might do worse than 
ascertain the views of those seeking their votes on tliis 
exceedingly important «question, and support only those 
holding sound and sane views on the economic side of munni- 
cipal expenditure. 


The General 
Election. 


Ir is satisfactory to find that there 
appears to be a continuity of policy in 
respect of the canal question. Lord Lansdowne set on foot 
inquiries concerning the canal systems of the Continent in 
1901; then in April last he inquired for further information 
to bring the matter up to date, and a further series of reports 


was issued last week, from which it appears that the German 
canal scheme published last year contemplates an expenditure 
of nearly 17 millions sterling upon canals, of which over 
12 millions will be absorbed on the canal between the Rhine 
and the Weser, and the remainder will be divided between a 
canal from Berlin to Stettin, and another between the Oder 
and the Vistula. 

France has works in progress to cost over £8,000.000, 
including a canal from Cette to the Rhone, and one from 
Marseilles to the Rhone. Belgium and Holland are both 
spending considerable sums on canals. As with the railways 
of the Continent, so many of which are under State control, 
so also is it with the canals. We do not understand why 
the Engineer should take so hopeless a view of the prospects 
of canals in this country. Because they have been 
strangled and neglected by the railways which secured control 
of them is no proof that canals did not and will not pay. 
Nor is it even necessary to infer that the cost of. revivifying 
them need necessarily fall upon the country .., that 
the canals can only be made good by Government aid. 
Our railways in no instauce are in the hands of Government. 
Private enterprise lias done what abroad is done by Govern- 
ment, and there seems no good reason why the same should not 
be repeated in the case of our canals. 

We observe that the Premier has stated it as his inten- 
tion to appoint a Royal Commission to inquire into the 
canal question generally, The matter is one in which men 
of both political parties can agree, so that it is hardly likely 
to become a party question. Indeed, one could almost hope 
that it might become so in order that some party energy end 
publicity might be given to it. 

That the cost of carriage in this country is excessive none 
can doubt. Our railways were made in days when trade was 
exposed to less competition than to-day and the present system 
of railway management grew into being. Traders who have 
to deal with the railways, however, can tell us much of their 
shortcomings; how they break and destroy goods for lack 
of cranes ; how they lose all manner of stuff, and have to 
pay for it, entirely on account of bad management. If they 
would bestir themselves, there can be no doubt the railways 
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would do much better than they are doing. But in any case 
i& can scarcely be held right that the whole industry of the 
country should be butchered to make a railway holiday, and 
it is evident enough that foreign facilities for cheap carriage, 
aided by the preferential rates on foreign produce granted by 
English railways, are very much to blame for the competition 
of the foreigner. Practically speaking, our railway charges 
are by way of being an export duty on our productions, for 
whichever way he moves the home manufacturer is faced 
with unfair treatment by our home railways. 

There should be some way by which Parliament can grant 
powers to take over the present canals at their present real 
value, to some body of capitalists, so that a modern system 
may be evolved. There should be no extortion; there 
ought to be no attempt to demand fancy compensation on 
the part of those who have deliberately, and of set purpose, 
reduced the value of the canals to vanishing point. We have 
seen electric tramways crippled by the constant accretion of 
capital, each new system piling a load of fresh capital on the 
top of the previous capitalisations of horse and steam-worked 
lines in succession. This overloading should not be permitted 
with the canals. They are practically derelict, their banks 
sliding away intotheir beds, their locks rotted to uselessness, 
and their overbridges mere little stone-bows in this day of 
300 and 1,000-ton barges. Indeed, our canals are so old 
and so long untouched, that many miles of them have been 
taken into the embrace of nature. and it is hard to demark 
the junction of the artificial and the natural. They are 
pretty and picturesque water by-ways fitted for the brush of 
a Constable, but not of the slightest good to the trade of 
England. Nor can it really be considered that their resus- 
citation in a modern guise would do any harm to the railways. 
These might be wakened up, it is true. The greatest threat 
of modern times against the railways was the Manchester 
Ship Canal. The railways fought tooth and nail against it, 
yet this great Ship Canal has remade Manchester, and poured 
thousands into the coffers of the railways, wbich had 
already begun seriously to suffer from the decay of Man- 
chester. Can any one of sound sense deny that an equally 
beneficial result would accrue from the development of trade 
that would follow on cheap water carriage ? 


THE case 3d Hatfull ». Greenwood and 
A Startling Co., which was reported in the Times of 


Workmen’s December 19th, is one of the most remark- 
Compensation 
Case. able which has been decided under the 


Workmen’s Compensation Act. It appears 
that one Hatfull, a stone mason, died in consequence of an 
accident whilst in the employment of the defendants. His 
wife had died four days before. He left three daughters and 
a son, all over age. One of the daughters had acted as his 
housekeeper, and another had helped her mother in a dress- 
making business. The son, who was 28 years of age, had 
not worked for 18 months, but prior to that time he had 
been earning 258. a week. These “children” preferred a 
claim for compensation under the Act on the ground that 
they were dependents. His Honour Judge Rentoul said he 
had grave doubts as to whether Parliament intended to benefit 
as dependents the grown-up children of workmen who met 
with accidents, and he had reserved judgement, having 
regard to the novelty of the case. Inthe event he decided 
to award £100 to each of the daughters, but nothing to the 
son. But why, it is asked, should he have drawn a distinc- 
tion between the son and the daughters? It has been 
decided again and again that a father may be dependent 
upon his son, and therefore entitled to compensation ; but, 
80 far as can be ascertained, there is no precedent for the 
decision given by his Honour Judge Rentoul. His finding, 
too, is one of fact, which cannot be disputed in a higher 
Court. Truly the Act of 1897 is a marvellous piece of 
legislation ! 


Insurance Engineering says that from 
July 11th to September 12th there were 
in the United States no fewer than 16 
fly-wheel explosions. This is at the rate of 100 per year. 
Now the United States is not noted as the home of par- 


Fly-Wheel | 
Explosivns. 


ticularly fast-running steam engines, so that the failure of 
so many wheels must be sought for in some other cause. 
Either fly-wheels are badly put together, or there is some 
reason why steam engines run away more frequently than 
they ‘do here, where a burst fly-wheel is somewhat of a 
rarity. We are inclined to think that both causes are con- 
tributory, and that there is some want of provision against 
the effects of an over-running engine, and some carelessness 
or slipshodness in fly-wheel construction which conjoin to 
produce so many disasters. Yet nowhere have more or better 
tests been made than in the United States in the way of 
testing small model wheels to destruction, so as to find out 
the special weaknesses of various forms of rim joints and 
arm connection. A. writer in Power believes that all the 
fly-wheel bursts are due to over-running of the engines, and 
not to faults of the fly-wheels. If so, there must be some- 
thing very faulty in the governing of American engines, or 
in the provision of knock-off motions. 


AT the recent meeting of the British 
Association. of Waterworks Engineers in 
London, a paper was read by Mr. Baldwin Latham, in which 
a charge of electrolysis of a water pipe was brought forward 
on the flimsiest foundation. The circumstances were briefly 


as follows :—Twyford Lodge, Hants, is provided with an 
electric lighting installation carried out under the supervision 
of Messrs. Handcock: & Dykes, on the concentric system, with 
an earthed return. The latter, however, is earthed only at 
the house ; the bare copper return conductor is embedded in 
bitumen alongside the positive main between the house and 
the engine room, a considerable distance away. A water pipe 
connected with the South Hants Waterworks feeds both the 
house and the engine room, and therefore runs: roughly 
parallel with the electric mains ; the latter cross the former 
near the engine room. Obviously, if any stray current 
entered the water-pipe at the earthed end (at the house, that 
is), it must leave the pipe near the engine room. But the 
pipe was examined and found to be uninjured, a fact admitted 
by the Waterworks Co. Moreover, as above mentioned, 
there is no earth connection at the engine room. 

Now, for four years after the foregoing conditions were 
established, all went well; but nine months ago a 4-in. lead 
service pipe was laid from the water main near the engine 
room to a cottage some 100 yards away from the engine 
room. In October last a case of lead poisoning occurred at 
the cottage, and on examining the service pipe, it was found 
to be corroded. The allegation was then put forward by the 
author of the paper that the corrosion was due to electrolysis, 
presumably because there was a dynamo within a quarter of 
a mile of thespot. Be it noted that the service pipe affected 
ran out to a dead end, and could by no possibility whatever 
form part of a return circuit for stray currents. 

But we have kept the cream of the joke to the last—it is 
too good to be missed. The whole of the corrosion look place 
on the inside of the pine !. | 

Need we say more ? : 

We have personally examined a portion of this pipe; it 
is encrusted in spots—inside—with patches of white salt, 
presumably lead carbonate, and these patches lie mainly 
along a narrow longitudinal area, which, doubtless, was 
either at the top or at the bottom of the pipe. The patches 
are otherwise isolated, and while they are just the sort of 
thing that would be met with in a case of chemical corro- 
sion, they do not in any way suggest the uniform distribu- 
tion that would result from electrolysis. Between the patches 
the pipe is bright and clean. The outside of the pipe is 
perfectly uninjured. 

The pipes were found to be practically at the same 
potential as the earthed conductor, the maximum reading 
being 0:2 volt, which could be obtained in the middle of a 
desert. When the maximum current was passed through 


A New Calumny. 


the mains, a pressure of 1:8 volts was observed between the. 


negative conductor and the pipe at the engine room, and to 
this a firm of consulting engineers attributed the whole 
trouble! Yet they offered no explanation for the fact that 
the trouble occurred, not on the parallel line of pipes, but on a 
spur a long way off—and on the inside of the pipe! Truly 
this is the most preposterous attempt to make electricity the 
scapegoat that we have ever met with. 
D 
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PROTECTION IN EXCELSIS. 


By W. POLLARD DIGBY. 


Now that a General Election is to be waged over the 
question of Protection, Retaliation and Free Trade, a few 
words on the engineering side may not be inappropriate. 
On ‘the one side, there is the protectionist renaissance, with 
its appeals couched in different terms to different industries, 
these appeals being incapable of being synchronised for the 
common weal ; on the other side, an existing fiscal system 
which is not ‘immaculate, but which, regarded in the light 
of economic laws, gives the maximum of all-round justice. 
Between them is a half sheet of notepaper capable of interpre- 
tation in either light. On the one hand, there is a 
huckstering system of preferences which are to knit an Empire 
more firmly than kinship, or trade tradition, or mutual ideals. 
Beside the half sheet of notepaper is an antiquated blunder- 
buss termed retaliation, which, in some eyes, is as dangerous 
to the user as to those against whom it is aimed. On the 
side of the existing system is a demand for cheap raw 
material, without which no industry can exist ; and, seeking 
to return to Westminster, is a body of legislators who, as 
Mr. Swinburne recently said in another connection, think 
that if a manufacturer does not pay, the simple expedient of 
raising the price will put things right.” 

Before dealing with the Imperial side of the fiscal ques- 
tion, the root question of what constitutes raw material may 
be discussed. The agricultural advocates of the propaganda 
claim that it, at any rate, should not be overlooked. The 
farmer and his labourers desire full occupation and high 
prices. Their demand is that competition from other sources 
shall be so restricted as to secure their desires. If the 
dairy farmer in Somersetshire is to be ousted from the 
prosperity he desires by over-sea produce, it will make little 
difference to his bank book, whether that produce be 
Colonial or Continental in its origin. If preferences raise 
the price of his commodities, well and good for him ; if they do 
not, he is no better off than before. The alluvial lands on 
which he grows his crops, or upon which his cattle graze, are 
the foundation of his industry. A striking parallel to the 
farmer is that of the owner, say, of a large deposit of iron 
ore. Geologically speaking, the iron ore bed is the older 
strata, but the nitrogeneous products of the soil which go to 
feed whole armies of artisans, bear a striking resemblance 
to the various ores which go to feed the once-flaming 
furnaces of the ironmaster. Without food, home or foreign, 
populations must starve; while without ore, home or foreign, 
blast furnaces become cold. landmarks, as useless industrially 
as so many monoliths. The iron ore producer has not yet 
asked for protection. Perhaps his sense of the futility of 
such a demand has restrained him. Yet in the measuring 
vut of bare justice, there is as much weight due to his 
requests as to those of the larger landed interests. In a 
summing-up the counsel for the iron ore claimants would 
declare that his clients employed British labour, and that 
if their neighbour, the corn grower, needed to be protected 
against the huge imports of wheat from the more prolitic 
acres of Egypt or Argentina, his clients needed protection 
against the dumping iuto the hungry mouths of the adjacent 
furnaces of the ore mined in the richer beds of northern 
Spain. 

The furnace owner who consumed the ore would say that, 
in his endeavours to supply the world with pig-iron, it was 
of vital interest to him that he should secure abundant 
supplies of cheap ore, containing the minimum amount of 
impurities. If any imports needed to be taxed, let it be 
that of the pig-iron which competed with him. Going a 
stage further, the steel founder would protest energetically 
against the granting of any monopoly to the pig-iron maker. 
He required pig-iron of certain definite composition, and 
this must be abundant and cheap. He would, of course, 
like to be protected against the dumping of Pittsburg or 
Westphalian billets; indeed, he ought to be protected against 
the ruthless foreigner who was ruining Ais trade by under- 
selling Aim. The owner of the rolling mill would then 
have to intervene. To keep Ais rolls busy, his raw material, 
although the finished product, of the steel. foundry, must be 
unlimited. To Ais rolls it made no difference whence the 


billets came, but billets he must have and have cheap, else 
his capital would be wasted, and 4e must discharge Mis em- 
ployés. Not only had he to sell angle iron, rails, and sheets 
for multifarious purposes in Great Britain, but he had to face 
competition in the neutral markets of the world. If 
his rivals, German or American, had cheaper raw material, 
he could not maintain Ais hold on these. At the same 
time, his capital, his industry, his workpeople, must be pro- 
tected against the scandalous manner in which certain com- 
peting goods were being sold to shipbuilders at less than the 
cost at which he could produce them. The shipbuilder 
chiming in would very naturally point out that shipowners 
required cheap ships, that he built ships not only for British 
shipping firms, but for Japan, Holland, Sweden, Germany, 
and other countries. British shipping firms were in the 
habit of selling their old ships to foreign owners, replacing 
them with new, cheap and more efficient vessels built in his 
own yards. Any shipbuilder on the Clyde, Tyne or Wear 
would urge that the form of protection which he doe uired 
was delivery from would-be monopolists who would 

him more for rivets, plates or angle iron. The men 
aggrieved shipbuilder might cite the First Enquiry Blue 
Book (Cd. 1761) which, on page 360, states that “ the wages 
outlay of the shipbuilder is from 33 to 40 per cent." and 
urge that more labour was expended in the shearing, 
drilling and riveting of a ton of plates to the frame of a 
ship, than was required for the rolliug of tliese plates. Also, 
there was not only the ship to consider, but the engines aud 
boilers which were a product whose value could not be 
expressed in cwts.—except when after years of use they had 
come to the scrap heap category—but in many weeks of 
highly skilled labour and highly trained brains. 

In the foregoing paragraph [ have traced some of the 
interests which would be dislocated, and which would be 
awakened into hostility (hostility garbed as lobbying, along 
the lines inseparably associated with Tammany Hall) upon 
the position of any tariff on only a section of the engineering 
industry. If other industries be examined, one has only to 
go u very little below the surface to discover similar 
potentialities of conflicting interest. Turning to cotton, 
those who bleach cotton yarn very uaturally buy their raw 
material —chloride of lime—at the cheapest price. The British 
chemical manufacturer, who supplies a large portion of their 
needs at a price which is diminished by foreign imports, would, 
if commercial plunder became the keynote of our administra- 
tion, be glad to obtain higher prices, which must either 
increase the selling price of the weaver's produce or diminish 
the weaver's profit. ‘The spinners and weavers thus harried 
and harassed in a hundred petty ways (to say nothing of the 
crux of the question, the increased price of food), would find 
little solace in securing an impest on foreign-made cotton 
goods entering the United Kingdom. They might, how- 
ever, demand that the Lancashire engineering firms should 
cease to export any more textile machinery to Germany, 
France, America, Japan, India or Canada, Protection con- 
sistently pursued to its extremest end should preclude their 
neighbours from arming their commercial rivals. When a 
state is at war, either with another power or with border 
tribes inclined for raiding, the sale of munitions of war to an 
open foe of its population is an act of treachery with which 
the law severely deals. If we are to be protectionists at all, 
some such legislation as this is absolutely necessary in the 
interests of the cotton spinner or weaver. Yet this would 
evoke opposition on the part of those whose livelihood had 
depended on selling such machinery to ‘manufacturers in 
other countries. 

To pursue these parallels further were easy, Sufficient, 
however, has probably been said to show with what celerity 
any man could devise a system of protection to suit his own 
activities. The only drawback would be the difficulty 
illustrated by the saving, that one man's meat is another 
man’s poison. 

The absence of a policy which is anything but shallow and 
immediate in its aims has led the present writer to consider 
what might be the logical ideas of one who took for his 
motto. Protection in Excelsis, and would accept nothing 
which fell short of this. An idealist in Protection ought 
surely to put in the forefront of his programme the abolition 
of imports of anything which competes with any industry— 
potential or established—but would also urge the prohibition 
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of exports of anything which could be used by any com- 
peting manufacturing country, either for supplying local 
needs, or for supplying goods to compete with ours in the 
neutral markets from which they and we alike seek food 
or raw material or luxuries, . . 

In the eyes of the idealist of our fancy, who welcomes 
export taxes on coal as limiting the furnishing of the sinews 
of industrial warfare to our foes, the man who sells a loom 
to a German, a file to a Frenchman, a hammer to a Russian, 
or a lathe to a Spaniard, is as dangerous an enemy to the 
State as the man who would have sold field guns to the Boers, 
Maxim guns to the Mad Mullah, or battleships to the Dalai 
Llama. Every machine or piece of apparatus which can be 
used in any manufacturing process which is exported is 
absolutely giving an industrial weapon to our enemies. "The 
man who sells a steamer to a Norwegian is as dangerous to 
the Empire as a man who votes for Free Trade. Looking 
abroad, what would such an idealist see to grieve him? He 
would see the German competing with his countrymen for 
raw material, such as wool exported from British Colonies. 
He wonld find that this was conveyed in ships burning 
British coal, flaunting sometimes the British, sometimes the 
German flag. In some Continental countries it is conveyed 
from the wharf to the factory in trains drawn by British 
built locomotives, It is woven in the factory by machines 
made in England, and the people of the country importing 
raw material clothe themselves in the cloth it furnishes 
rather than in the Bradford product. Turning to a British 
Colony—to the Dominion of Canada—the incorruptible, 
unflinching Protectionist would see Canadian ore exchanged 
against raw cotton, and at Niagara he would find American 
machinery beiug used to generate electricity from the 
power going over the Canadian Falls, part of this power 
being used in factories making various articles which the 
Mother-Country could produce, while the balance of it 
was being used by manufacturers in the United States. 

The policy of the“ sea-green incorruptible " of Protection, 
did such a gentleman exist, would be to prohibit the sale of 
any productive machinery to any foreign country. The 
importation of anything in a manufactured stage would be 
interdicted. Until our own supplies of iron ore were really 
exhausted no iron or steel should be imported, and then only 
in the form of pig-iron. 

As for the Colonies, Downing Street cannot to-day close 
their factories as was done in the middle of the eighteenth 
century to the New England foundries in the interests of the 
even then threatened British iron-master. In the interests 
of the Empire, the Colonies should, however («) cease to 
export any raw material to any foreign country or other 
colony; (^) cease to import anything from any place except 
from the United Kingdom, and then only in British ships ; 
(c) impose an excise ad valorem duty of 25 per cent. on all 
goods manufactured in existing factories, the revenue. from 
which would be allocated to such vital questions of Imperial 
defence as the periodic alteration of the pattern of the army 
headgear; and (4) refrain from erecting any further 
factories except under the licence of the Tariff Commission. 

In extreme cases the Tariff Commission or Commercial 
Inquisition as it might then be re-named, might license a 
lumber mill, say, in Manitoba, provided that no smaller 
sizes of timber were produced than 12 in. baulks. For the 
preparation of doors or window frames, or match-boarding 
or floor boards, these baulks must be dealt with in 
Merionethshire. By these and other means the unemployed 
problem would be solved and work found for them in making 
uew army caps or pearl buttons, which would educate their 
artistic perceptions, and be good for Birmingham and 
Dewsbury trades. 

From the point of view of Imperial defence and offence, 
foreign policy could be easily outlined. It would be first 
necessary to evolve an efficient War Office, and generals of 
the type of Napoleon; von Moltke, Alexander the Great, and 
Julius Caesar. Each war being then waged successfully, the 
tribute exacted would not be along the older lines of 
monetary payments such as Bismarck obtained from France, 
or the loot of art treasures, such as Napoleon sent to Paris in 
the days of the Directory, nor in the dismantling of 
fortresses, but would consist in the removal of all manu- 
facturing implements. The silk weavers of Lyons would be 
induced to transfer their energies to the tending of silkworms 


in the interests of Spitalfields and Taunton, while the tool- 
makers of Berlin might be persuaded to return to the sandy 
soil on which their forebears eked out & sparse agricultural 
existence. Surplus subjugated populations for whom there 
was no hewing of wood or drawing of water available, might 
be. recruited for legions on the familiar Roman lines; the 
Teuton might police the Slav, the Slav dragoon, the Latin, 
and the Latin could garrison the Mongol—all their officers 
being British or Colonial, of the Sandhurst brand. 

I do not anticipate that the conception of Protection 
which I have presented will be accepted and acclaimed as 


‘the logical ideal of the movement. I may be told that my 


deductions are merely a reductio ad absurdum. But if pro- 
tection is.to be anything else than a temporary salving of the 
sores of those who announce their grievances the most 
plausibly, or a succouring and establishing of a few 
monopolist manufacturers who would benefit to the hurt of 
the many of their fellow countrymen, I must submit that 


my conception of Protection in Excelsis is not illogical, 


and is consistent in the protectionist sense. It is, however, 
opposed to all humanitarian or economic laws, which forces 
make for progress, for peace, for. good will and prosperity,- ^ 


= j : 
CAMBUSLANG ELECTRICITY- AND 
DESTRUCTOR WORKS. 


By A. J. ABRAHAM, A.M.LE.E., RESIDENT ENGINEER. 


Tk Lanark County Council is the first County Council to 
put up an electricity undertaking, so that in this way. the 
combined electricity and destructor works at Cambuslang are. 
unique. The destructor was started to work on June 5th, 
and the electricity supply on September 13th last. 

The electricity works contain two Howden-Parker direct- 
coupled sets each of 55 Kw., together with two Parker com- 
pound wound balancers.: The switchboard is by the Edison 
and Swan Co., and consists of three polished slate panels with 
the necessary switches and instruments. "The mains are all 
of Messrs. Glover's make. The feeders consist of two triple- 
concentric cables, each of 2 sq. in. x 1 sq. in. x 2 8g. in. 
Section. "They are paper and diatrine insulated, and laid 
solid on the Howard system. The distributors are three- 
core, paper and diatrine insulated, lead-covered and armoured 
cables, and are laid direct in the ground. The street 
lighting and service cables are also armoured and laid direct. 
There are no underground boxes, but six feeder and fuse 
pillars. At these pillars the network is fused, and the street 
lights are switched on and off. These pillars are all connected 
together by a triple-concentricring cable, 1 sq. in. x *05 sq. in. 
x 18g. in. The sole object of this cable is to connect the 
feeding points together, and keep the pressure at the pillars 
even. 'lhe system is a three-wire direct-current one, 
supplying consumers at 250 and 500 volts. The street 
lighting consists of 20 8-ampere Brockie-Pell lamps, and 420 
16-C. P. incandescent lights. There are at present 2,346 
(equivalent) 8-c.P. lamps connected to the mains, and the 
maximum load observed up to the present is 51 KW. 
Several consumers, however, have yet to be connected up. 

The destructor is of Messrs. Meldrum . Bros.’ Simplex 
front-feed type. There are three cells with a grate area of 
75 sy. ft. The destructor is worked in conjunction with a 
Lancashire boiler 30 ft. x 8 ft., with 986 sq. ft. of heating 
surface. This boiler can evaporate 6,000 lb. of water per 
hour, and is by Messrs. Penman & Co., Glasgow. It is 
worked at a pressure of 200 Ib. per sq. in., which is reduced 
to 120 Ib. for the main engines. As a stand-by, a coal- 
fired boiler 24 ft. x 64 ft., of the same type and make as 
the above, has been installed. These boilers are fed by a 
Worthington ‘pump through a feed heater, and each boiler 
is fitted with an injector. Steam blowers inject air to the 
cells. This air is heated to 350° F. by means of a 
regenerator. 

Messrs. Meldrum Bros. guaranteed the following results 
from this destructor :— 

1. Absolute immunity from nuisance in the process of 
cremating refuse. : 
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2. A consumption of 30 cwt. of refuse per hour on the 
grates. 

3. One Ib. net available steam for power purposes per lb. 
of average household refuse consumed, after deducting the 
power required for forced draught. ` 

4. An average combustion chamber temperature of 
1,750? F. 

On Thursday, October 26th, after the destructor had been 
working for nearly five months, a test was carried out for the 
purpose of meeting the above guarantees. 

With regard to the first guarantee, I need only mention 
that the proportion of carbon dioxide in the gases of com- 
bustion reached an average of .16°31 per cent., denoting 
practically perfect combustion. | 
.« 2. The total weight of refuse delivered was 17 tons 1 cwt. 
Tins, &c., weighed 2 qrs., leaving the net quantity consumed 
in cells, as 17 tons 0 cwt. 2 qr&, or 38,136 lb. The test 
commenced at 10.50 a.m., and the hopper was perfectly 
cleared at 4.20 p.m., and the last fire burned off by 
4.40 p.m. A consumption of 30 cwt. per hour was 
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guaranteed. During the test nearly 3 tons per hour were 
consumed, or nearly 100 per cent. in excess of the guarantee. 
The clinker drawn from the furnaces represented 23:6 per 
cent. of the refuse consumed. This low figure is accounted 
for by the large proportion of paper and other light material 
' which was dealt with. 

3. One Ib. net available steam for power purposes per lb. 
of refuse burned was guaranteed. The actual evaporation 
was 1:57 lb., and 1:92 lb. from and at 212? F. The total 
weight of water evaporated was 10,260 lb. per hour. 
Allowing 15 per cent. of the steam absorbed for forced 
draught and driving the pump, this leaves a substantial 
amount over the guarantee. The generating sets were far 
too small to utilise the whole of the steam generated. In 
consequence, nearly 60 per cent. of the steam generated 
during the test was blown into the atmosphere, a pipe 
being connected to the main for this purpose, which was 
going at full bore throughout the test. Some results are 
as follows :— ` 


Units generated throughout the test = 545. 
Water used by engines for above work = 4,000 lb. per hoar. 
Water blown to atmosphere = 6,000 lb. per hour. 


Had the generating plant been large enough during the 
test, 1,650 units could easily have been generated, this being 
at the rate of 97 units per ton of refuse—a very remarkable 
result when it is borne in mind that the feed water was per- 
fectly cold. During the test, roughly speaking, 38,190 lb. 
of refuse did the work of 9,420 lb. single nuts. 

4. Àn average combustion chamber temperature of 
1,750? F. was guaranteed. The average temperature during 
the test—Watkin's patent heat recorders being used— was 
2,500? F. The highest temperature taken was 3,000? F. 

It is only fair to the makers to mention that the brick- 
work at the end of the test was in an incandescent state, 
and that the heat stored up in the furnace, combustion 
chamber and boiler setting was sufficient to keep the boiler 


blowing off repeatedly during the night. "This evaporation 
was not counted (as it should have been) in the test, and, 
taking it into consideration, there can be no doubt that the 
evaporation from and at 212? F.during the test was over 
2 Ib. per Ib. of refuse consumed. 


ZINC AND ALUMINIUM FUSES. 
By ALFRED SCHWARTZ anv W. H. N. JAMES. 


(Concluded from Vol. 57, page 794.) 


EXTENDING the recent investigation of zinc fuses to those 
composed of strip aluminium, a series of experiments was 
made with the fuse in a horizontal position with the axis of 
breadth parallel to the ground. On plotting fusing current 
and breadth for a constant thickness a straight line was 
obtained, and the law connecting these two quantities is of 
the character c œ (b + b); c = normal fusing current, 
b = breadth, b, = a constant. 

On plotting fusing current and thickness for a constant 
breadth a curve is obtained, which approximates to a straight 
line with a slight tendency to become concave towards the 
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axis of thickness ; on drawing the mean straight line, how- 
ever, the deviation of the extreme points will be found not 
to be large, and consequently we may take it that :—c œ 
(f + „), where £ = thickness, and /, = a constant. 

On experimenting with strip of various lengths and in 
different positions it was found possible to assume ò, and /, 
constant for all cases ; consequently for aluminium strip— 

c = k(b + b,) (4+ 4). 

c = normal fusing current; J, = 035 in inch measure = 
09 in cm. measure; / = 0024 in inch measure = 006 in 
cm. measure: k = a constant. 

This law holds between the following limits :—Breadth 
15 to *8 in. (probably more); thickness 003 to 035 in.; 
current per strip 25 to 600 amperes. i 

The value of the constant k depends upon the position 
and environment of the strip and its length between 
terminals, and also on the mass and character of the terminals 
used. The curve in fig. 1 gives the connection between the 
value of the constant & in inch measure (& in inch measure = 
k in cm. measure x 6°45) and the clear length of the fuse 
between terminals, with the fuse horizontal, the axis of 
breadth parallel to the ground, and terminals weighing 870 
grammes each. 

If the strip is placed horizontally but with its axis of 
breadth vertical, the fusing current will be higher than that 
indicated by the above law, due to the greater facility for 
cooling due to the edgewise position. The exact amount of 
this increase is difficult to ascertain, as it depends upon the 
breadth and thickness of the strip employed ; as an average 
value we may take the increase in the fusing current to be 
about 6 per cent. TITRE 

If the axis of length of the strip is vertical and that of 
breadth horizontal, the fusing current is approximately the 


Vol. 88. . No. 1,467, JaN UART 5,.1906.] 


THE.ELEOTRICAL REVIEW. T 


same as when horizontal and edgewise, and thus is about 6 
per cent. higher than with the strip horizontal and broed- 
ways on ; in this respect aluminium differs from copper and 
zinc, for which the reverse holds good. | 
Aluminium attains a dull red heat, just before fusion, and 
a strip which will carry two or three hundred amperes will, 


if blown on a low pressure circuit of 10 or 20 volts, throw ` 


off burning globules of metal to a distance of 2 or 8 ft. 
Anexamination of the fuse after rupture discloses traces 
of a thin oxide film, but, with the exception of strip of small 
dimensions, this does not seem to have a prejudicial effect 
as regards the constancy of the fusing current. "The short- 
circuit tests on aluminium strip were carried out on a 100-Kw. 
generator with about 12 yards of cable of 1 sq. in. cross- 
sectional area in circuit. Strip with a normal fusing 


I—II, Zinc-Cadmium ; I-III, Zinc-Tin ; II—IV, Tin-Lead. 
Fic. 2. 


current of 100 amperes, when short-circuited, produced 


heavy fumes, and threw off numerous burning globules of 
metal to a distance of 15 or 20 ft. 

With large fuses in which the breadth has been cut down 
for a couple of inches at the centre, the portion disrupted 
is almost entirely limited to this length, but the cuttin 
down has to be carried to a much greater extent than wit 
zinc. "This is due probably to the much higher temperature 
attained by aluminium before fusion, and to the smaller 
volume of metal required for a given service. S 

Unfortunately, aluminium, zinc and cadmium are highly 
electro-positive to copper or brass, and in the presence of 
moisture this contact difference of potential is likely to give 
rise to corrosion of the contacts, with consequent increase of 
contact resistance and impairment of the fuse. There are, 
no doubt, situations in which these metals may be employed 
with advantage, but for damp situations such as network 
boxes and section pillars, they require careful inspection and 
attention. Aluminium is particularly difficult to deal with 
in this respect, as, although in normal salt solution or normal 
solution of sulphuric acid it is not so electro - positive to 
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copper as zinc is, yet unlike the latter it cannot be soldered 
to contact pieces or electro-plated. A good plan to adopt 
to overcome this difficulty would appear to be to coat the 
contact clips of the fuse blocks with tin, and so reduce the 
contact difference of potential between the fuse strip and the 
clips. Prof. W. W. Haldane Gee has been kind enough to 
determine a number of these contact differences of potential, 
and his results are embodied in the following table :— 


AVERAGE HtEOrROMAIVn Fosces IN VoLTS AGAINST SHEET 
ALUMINIUM AT 15° C. oF COMMERCIAL SAMPLES OF MBTALS. 


Normal Electrolyte Normal 
— solution of normal solution . solution of 
common salt. of sulphurio acid. | caustic soda. 

Copper —0˙54 | l — 0'49 | —1323 
Zinc 4-031 +0°47 | — 0'29 

Tin | —035 | +008 | —044 
Iron | —0:33 | —011 |  —0*90 
Nickel... | —0°50 | —0'35 | —0˙94 
Carbon... | — 0:80 -— 0'63 —115 
Brass. — 0:43 | —0:50 — 1:18 
Silver ... | — 0°57 (f — 0:47 —116 
Cadmium 4- 0:032 | +041 —0:57 


It may not be without interest at this juncture to con- 
trast the conductivity of various alloys of the metals under 
consideration, and also their melting points. Fig. 2 shows 
graphically the results obtained by Mathiessen“ for the 
conductivity of alloys of cadmium-zinc, tin-zinc and tin- 
lead of varying proportions by volume. Fig. 8 shows the 
melting points of these alloys in degrees Centigrade plotted 


from Gautier'st determinations. Some of the zinc- aluminium 


alloys are already in use for fuses. 

The above experiments were carried out in the electrical 
laboratories of the Municipal School of Technology, Man- 
chester, and the writers wish to express their indebtedness 
to Mr. H. Gill for assistance in the experimental work. 


ELECTRIC LIFTS. 


.Br PERCY GOOD, A.M.LE.E. 


Tun claims made from time to time on behalf of hydraulic 


lifts deserve some attention from electric lift makers. A 
pamphlet recently issued by the London Hydraulie Power 
Co. states that if everything is taken into consideration, it 
will be found that the hydraulic lift is the safest and 
cheapest to use. This statement is unsupported by any 
evidence. 

The question of safety is of the utmoet importanoe, and 
the claims made under this heading require examination. 
In the pamphlet referred to.above, the elementa of danger in 
an electric lift are given as follows :— 

1. The use of a mechanical or electro-magnetic brake to 
absorb momentum. E 

2. The use of a balance weight heavier than the cage. 

8. The great danger of overwinding. 

4. 'The numerous points connected with the control which 
may cause accidents. . | 

The gear in use between the electric motor and.the 
winding drum is almost always self-supporting, so that if 
the brake does not operate there is no element of danger 
introduced. 

The **overbalancing " of the cage does not introduce 
greater possibilities of danger unless it is admitted that the 
larger the lift the greater the danger or the remote possi- 
bility of the counterweight falling. | 

The possibilities of overwinding can always be removed 
when the old-fashioned winding gear is used, by arranging a 
switch at the ends of the winding drum. With a “V” 
drive there is no danger even if the gear does continue to run. 

The pamphlet also states that: At the same load factor 
there is an economy of production in favour of hydraulic 
power. " * When the machinery is properly propor- 
tioned, the economy of hydraulic lifts at full load is so great 
that at all loads less hydraulic than electric power is used to 
do the same work.. " “The employment of worm- 
gearing at a self-sustaining angle (inherent in the nature of 
the machinery employed) involves a great loss of efficiency." 

It should be noticed that the important question of the 
cost of working is not very definitely stated. 

When considering the running cost of a lift, it is difficult 
to decide on the conditions under which the tests shall be 
carried out to represent fairly actual practice, but it is quite 


* Phil. Trans. Roy. Soc., 1860. 
T Bull. de la Soc. d' Enc., Vol. 1, 1896. 
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easy to carry out tests under various conditions and decide 
from those which are the fairest to use for comparison. 

The following are the results of tests carried. ou& on four 
automatic push-button electric lifts. In Table I. the par- 
ticulars of the lifts are given :— 


TABLE I.—J. RicHMOND & Co., MAKERS. 


| Weight | 


Reference Wage, | Wai, | Wee! Loro Numer 
umber: cwt. , cwt, balance. feet. floors. 
i | 
1 9 10 14 67˙6 7 
2 5 3 6} 354 4 
3 10 74 131 55 5 
EE 7 


12 10 15 76:5 
| | 


In Table II the results of a series of tests on these lifts 
are ket out. The average current was obtained by taking 
readings, at short intervals, of the current on a dead-beat 
ammeter. - | 


105 | 214 i| 210 


` TABLE II. 
— erp 
Number 
Time of Average | Average of up 
Ref Weight complete speed current | Average journeys 
e 1 8 in cage, up in feet up pressure for 1d. ; 
numer: cwt. journeys, per | journey, | in volts. ` energy at 
minutes. gminute. | amperes. ' gd. per 
i B. r. f. 
! | 1 
| 
1 10 0˙62 109 8˙2 543 8 
2 3 , 032 109 12˙3 203 | 27 
g^ 7À 080 | 69 90 | 498 7 
4 10 | 070 | | 8 


— M ͤ äUüä3mßſ—u—t4—½ —Ó—— 


As it was not convenient to separate the motors and test 
their efficiencies, certain values have been assumed, and the 
efficiencies of the lifts and gears calculated. In Table III. 
the assumed efficiencies and the makers' rating for the motors 
are given. 


TABLE III. 


| 


| Calculated H.P. | Efficiency 


Lift H.P. | Assumed | required to of gear Retea 
number, supplied efficiency of raise the loaded and lift io 
to motor. motor. | cage at normal | mecbanism, ' » 
| per cent. moror: 
P — — Leder. ame m — UCET — E 
| 
1 5:97 70 1:85 44 8 
2 3:33 60 0:56 28 2 
3 532 . 65 0:88 25 51 
4 6:02 70 2:5 59 8 


| 


It is claimed that the tests on complete journeys do not 
represent ordinary working conditions, as the starting and 
stopping in the case of the electric lift add considerably to 
the power required- In order to ascertain the value of this 
extra, the consumption of energy on complete up and down 
journeys was measured—first, when the lift was only 
Started and stopped at the top and bottom ; and secondly, 
when it was stopped and started on each floor. This test was 
carried out on lift No. 1, and the increase was found to be 
30 per cent. As a general rule, the lift will not be used for 
journeys from one floor to the next, but the average will be 
much nearer three floors, so that, if an increase of 15 per 
cent. be allowed, there can be little doubt that it is liberal. 

The energy consumptions of lift No. 1 with different loads 
in the cage are shown in Table IV. 


TABLE IV. 
Load in cage | Average current at 643 volts Journeys for 1d. 
in ewt. pressure. l at 24d. per B. T. .. 
| MEE OUO = Down. Up. i Down. 
0 34 8:9 | 20 7 
24 37 | 71 19 10 
5 | 44 53 ; 16 13 
72 59 34 j 11 21 
10 8˙2 2˙9 | 8 | 26 


1 TN 2 . N . . 2 . 

The difference in the efficiencies of lifts No. 1 and No. 4 is 
probably due to the use of stecl guides in the latter case and 
wooden ones in the former. 


To compare the cost of working of an electric lift and a 
hydraulic lift, i& is necessary to make some approximations. 
A lift similar in size to No. 1 in a house with a number of 
offices will be very busy if it makes 150 journeys per day. 
The consumption of water with a lift of this size cannot be 
less than 8 gallons per complete journey. 

If we assume that the average load is one-half full loud, 
and the average height one-half the total height, we obtain 
the following figures : — 

150 journeys at 4 gallons per journey = 600 gallons per day. 

600 x 54 x 12 = 39,600 gallons per quarter. 

Cost, as taken from scale supplied by thc London Hydraulic 

Power Co., = £8 3s. 6d. 
150 journeys, taking 0°0274 R. T. U. per journey = 41 B. r. v. 
Add 15 per cent. for stoppages = 47 B r. uv. 
47 x 5$ x 12 = 310 units per quarter. 

Cost, at 24d. per unit, = £3 4s. 7d. 

This represents an annual saving of £19 158. Rd. If we 
work it out on the assumption that full load is carried-every 
time, we obtain results from data which give the hydraulic 
lift every advantage, and we find that the quarterly cost of 
the electrical energy is £3 13s. 9d.. or an annual saving of 
£17 19s. 4d. 

Tbe questions of first cost and maintenance have been 
omitted, as it is easy to obtain for any particular site 
estimates of first cost, and cort of maintenance for both 
forms of lift. ö 

From tlie figures given above it does not appear that the 
claims made on behalf of the Hydraulic Power Co. in the 
pamphlet to which attention has been called ean be sub- 
stantiated. 


ROUGH NOTES ON ELECTRIC DRIVING. 


T —" 


By FRANK BROADBENT, M. I. E. E. 


I CANNOT more appropriately meet the editorial request for u 
short New Year article on some topic of general interest than 
by drawing upon my experience in the matter of electric 
driving; believing, us I do, that the year 1906 will be a 
record year in this branch of the electrical industry. 

Notes based upon personal experiences are necessarily 
somewhat egotistical ; so this characteristic will be under- 
stood and pardoned. The results of the discussions on the 
power Bills before Parliament last year, whilst, perhaps, not 
entirely satisfactory to the promoters, have indirectly benefited 
the industry both by stimulating existing supply authorities 
to specially cater for motor work, and by educating the 
general public up to the fact that a cheap supply of elec- 
tricity for power purposes was immediately possible. I 
refer more particularly to the conditions in and around 
London. 

The rapid spread of electrical driving is one of the most 
satisfactory features of the lust few years so far as the 
electrical industry is concerned. It has entirely changed the 
character of the older established works, the manufacture of 
dynamos for private installations having largely given place 
to motor manufacture, and new works devoted almost 
entirely to motor work have arisen all over the country. 
From the manufacturers’ point of view, the unsatisfactory | 
part of all this is that keen competition has cut prices 
down almost to the point of unprofitableness. 

The question that most frequently arises when one is 
called in to advise upon an electrical driving proposal is, 
„ How does the cost compare with gas engine driving?“ 
]t is very difficult to give comparative figures of installations 


working under identical conditions, because, by the time a 


gas-engine driven system has been superseded by electrical 
driving the conditions have generally altered. More 
machines have been added, or old machines have been re- 
placed by new; the running hours are not the same, and 
so on. The outstanding fact, however, remains that no one 
having really given electrical driving a fair trial ever 
reverts to the old system. 

Although the collateral advantages of driving by elec- 
tricity—such advantages as steadiness, absence of dirt and 
shadows from shafting and belting, increased output, better 
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speed control, &c.—are pretty generally recognised, a 
works owner frequently expects all these things to be 
thrown in for nothing, and compares only the cost of 
electricity with the cost of gas or coal, often enough 
taking no account of the savings due to diminished 
costs of oil, wages, repairs to shafting and belts,and the 
like. . : 

As comparative figures from actual installations are more 
convincing. than calculated data from assumed conditions, 
the following may be of interest. A printing works instal- 
lation was electrically equipped on the individual drive 
system, that is, little or no shafting was used. Electricity 
was generated on the spot by a modern high-class gas engine 
of 40 B. H.P. The cost of gas alone, at 28. 10d. per 1,000 
cb. ft., was slightly over 14d. per unit generated. The cost 
of oil and small stores and repairs to main belts brought up 
the running costs ta approximately 14d, per unit, neglecting 
labour. Had this works been driven through shafting and 
belting in the old way a larger engine would have been 


needed, giving from 50 to 60 B.H.P., and the cost of gas. 
Electrical energy is now 


would, of course, have been more. 
taken from the public supply mains at 14d. a unit, effecting 
a considerable saving in labour. 


Here, then, is a case of economy effected by using’ 


town's electricity for motor driving, instead of town's gas for 
electrical generation, and much greater economy than by 
using town's gas for driving by belting and shafting. 

The question is sometimes asked in this way: How 
many units of electricity are equal to 1,000 cb. ft. of gag ? "' 
Here, again, the equality of conditions comes in. I had 
recently occasion to make a comparative test which serves as 
a useful guide in this direction. A printing "works driven 
in the old way by gas engines, was also equipped with 


motors, which were used for overtime work. The motors 


were arranged to drive individual machines, so that it was 
only necessary to run those machines which were needed 
after the regular hours. 

By running a full week on gas alone, and a similar period 
on electricity alone, during which periods the nature 
and amount of work turned out was as nearly as possible the 
same, I found that 414 cb. ft. of gas was the equivalent of 
1 unit, or, in other words, that 24 units compared with 
1,000 cb. ft. of gas. The conditions were favourable to the 
gas engine, as the mechanical losses in transmission were 
below the average for works of this nature ; and, on the other 
hand, the motors were handicapped by having in many cases 
to drive the averhead cone shafts. — 

Under the above conditions, then, in which gas had con- 
siderable advantage, electricity at 1d. a unit equals gas at 
2s. per 1,000 ch. ft. Under the conditions usually met 
with, 1,000 cb. ft. of gas would more nearly correspond 
with 18 to 20 than 25 units; electricity at 1d. a unit being, 
then, the equivalent of gas at ls. 6d. to 1s. 8d. per 
thousand. These figures have not, of course, a general 


application: they refer to works, like printing works, 


having a large number of small machines which work 
intermittently. l 

A very important advantage which results from elec- 
trically driving printing machines is the increased output 
consequent upon the steady driving and the speed control. 
This increase may easily be as much as 25 per cent., and in 
some cases more. It is argued that in printing offices doing 
a regular class of work, say magazine work, the machines 
are always kept on the top speed, so that the increased output 
advantage cannot apply. But it does. Quite recently a 
couple of machines in such a works were driven by motors as 
an experiment. 'The speed was set to 1,700 impressions 
an hour, the same as when driver from the gas engine. 
This was, in fact, the maximum safe speed for the machines. 
After the first day's run the overseer told me—and he was 
not in love with electrical driving—that the machines had 
turned out 1,000 copies each more than usual. "This was an 
increase of 10 per cent., yet the speed was apparently the 
same. The explanation is the steady rate of turning—a 
steadiness which no other method of driving can give. There 
1$ a double advantage in this steady drive; not only is the 
output increased at the same nominal speed, but higher speeds 
are possible, as a layer-on can keep a better register.“ 
that is, he can lay on more accurately at a fast speed which 
is uniform, than he can at a lower speed which is variable. 


to six. 


Much of the economy of domestic electric. lighting is. due 


to the fact that it can be so easily switched on and off as 


required. The same holds good for electric power. On a 
steady load a single motor can only beat a gas engine when. 
the cost of energy is exceptionally low. But a steady load 
is also exceptional, and the greater the fluctuation in the 
load curve, the better will the electric motor show up as 
compared with the gas engine. I have figures before me of 
a printing works in which a single motor replaced a gas 
engine, resulting in a saving of over 15 per cent. on con- 
sumption alone; the cost of gas being 28. 8d. per 1,000 
ch. ft., and electricity 1°8d. per unit. When account is 
taken of the saving of labour, oil, &c., the saving was as 
much as 25 per cent. | 

Mechanical driving systems are generally so inefficient 
that it does not need the exercise of much engineering ability 
to effect an economy by electric driving. This, perhaps, 


explains why one comes across so many badly-designed. 


electric motor installations. 

It is a fairly easy matter to put down a few motors and 
belt them up to line shafts :: but insofar as an electric instal- 
lation falls short of the highest possible economy, to that 
extent it is a failure. The best results are only obtainable 
by a careful study of the individual requirements of each 
machine, which should then be driven in such a way that 
the sum of the interest and depreciation charges on its 
equipment, plus the cost of energy and up-keep, are a 
minimum. | | 

Under a competitive system, in which each tenderer puts 
forward his own scheme of driving, the tendency is, of 
course, to sacrifice economy of operation to initial cost, as 
initial cost is the one item the purchaser understands. 

This not only makes for inefficiency, but generally means 
a lack of uniformity in the motor sizes. In a scheme of 
about 25 motors, which a little while ago came under my 
notice, there were about 20 different motor windings. Think 
what this means in the matter of spare gear and inter- 
changeability. By a little re-arrangcment and very little 
modification in the price, the number of sizes was reduced 


- 


Again, in two separate motor installations aggregating 
about 70 and 100 H.P. respectively—installations which 
probably showed considerable economy over the mechanical 
systems they had replaced—it has been: possible by re- 
arranging or re-designing the systems to reduce the con- 
sumption of electrical energy in each case by an amount 


. equal to approximately £100 a year, a saving of from 20 to 


25 per cent. | "ww 
he weak point of an electric motor installation is the 
starting switchgear, more particularly when the system is 


individual driving. It is the unfortunate fact that there is 


not a starter on the market sold at a moderate price, which 
will stand six months' of printing press work without very 
careful nursing. A motor geared or belted direct to a 
printing press, must be started and stopped repeatedly when 
* making ready," and the starter must be capable of making 
and breaking the circuit intermittently with scarcely à 
second's interval. l 

As the circuit is broken when the motor is crawling 
round, there is practically no back E. M. F., and the switch 
must break the full voltage, which, under modern conditions 
of supply, is from 400 to 500 volts. "This is pretty rough 
work for a 2 to 5-H.p. switch, but these are the conditions 
to be fulfilled, and a switeh must be evolved that will fulfil 
them satisfactorily, and not cost an impossible price. 

The motor, too, on a printing press has a lot to put up 
with. The starter is pushed over in, perhaps, 3 seconds or 
so, and the motor takes anything np to five times. its full 
load current. 

The fuses are, of course, gradually strengthened until they 
refuse to blow, and the overload release, if there is one, is 
tied up. 

True, there is a notice on the front of the starter reading 


* Start slowly," but it is an impossible operation under some 


circumstances. How can a *layer-on" take 15 seconds to 
move a starter handle over when his machine, printing, say, 
a quad-royal sheet, is speeded up to 1,600 impressions an 
hour—not a particularly fast speed ? He sets one sheet under 
the grippers, and begins to move his starting handle. Ina 
few seconds he wants his hand back on the feeder board, 
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because a sheet of this size is a ‘two-handed job—and over 
goes the starter with a jerk. ! 

It is futile to say : Start slowly!“ and to ask in effect that 
the conditions prevailing in the printing office should be 
modified to suit the requirements of a starting switch. No! 
Starters for this class of work must eventually be worked 
like, and stand the same rough treatment as, the brake 
lever, whilst being so constructed as to protect the motor 
from injury. 


TRAIN LIGHTING BY ELECTRICITY. 


A REMARKABLE feat has just been accomplished on the Great 
Western Railway. Our readers will remember that in our 
issnes of March 17th and 24th last we described the Leitner- 
Lucas system of electrically lighting trains, in which a self- 
regulating dynamo is used to charge a battery of accu- 
mulators, the whole equipment of a coach being self- 
contained and automatic. Since that date further improve- 
ments bave been effected in the dynamo, which now has a 
single armature and commutator, and yet, by means of a 
special arrangement employing a pair of auxiliary brushes, 
is enabled to give a practically constant current. A number 
of equipments of the latter description, as well as of the 
former type, have been in use on the Great Western Railway 
(and other railways) for a considerable time, with successful 
results. It is claimed for this system that the minimum of 
attention is required to keep it in working order—that. is, 
that inspection of the battery, commutator, &c., say, once a 
week, topping up the cells, and replacing brushes when 
necessary, is all that is required. It is, of course, very easy 
to make claims of this kind; but Mr. H. Leitner, managing 
director of Accumulator Industries, Ltd., the owners of 
the system, was so confident of the capabilities of his appa- 
ratus, that he agreed to put it to a crucial test, which took 
the shape of sealing up the battery, dynamo and other 
automatic apparatus for a period of no less than three 
months. 

With the approval of the railway company, it was decided 
to carry out the test on the Cornish Riviera express between 
London and Penzance. Three coaches were chosen, the 
equipments thereon were sealed up jointly by the railway 
company and Accumulator Industries, Ltd., in such a 
way that cleaning, oiling, topping-up and all other adjust- 
ments were rendered impossible without first breaking the seals. 
The installation in one of the coaches (No. 1640) comprised 12 
10-¢.P. osmium lamps in three first-class compartments, 
10 12˙C. p. carbon lamps in five third-class compartments, and 
eight 8-c. P. carbon lamps, making in all 304 C. p. in a composite 
coach. The osmium lamps consumed from 1:7 to 2 watts 
per candle, the carbon lamps 34 watts per candle. The 
battery, giving 23 volts, had a capacity of 180 ampere- 
hours, aud the dynamo was rated at 24 kw. The other 
two coaches were similarly equipped, with differences only 
in detail. 

The three months’ trial came to an end at Penzance, on 
Saturday last, with gratifying success; and on Monday 
evening we were present at Paddington Station when the 
train arrived. We had the pleasure of inspecting the 
lighting—which was excellent—and the equipments, which 
still bore the unbroken seals. Normal voltage was shown by 
the voltmeter carried on board, and also hy the lamps, which 


gave a brilliant soft light, in contrast with the hard * 


harshness of incandescent gas. There was no sign of any 
derangement of the apparatus whatever—so far as could be 
seen, it was ready for another three months’ run. And we 
were assured that the equipments had remained sealed up, 
without receiving, therefore, a particle of attention through- 
out the whole period. It will be observed that the 12 weeks 
in question were the most trying period of the year, when 
any failure of the lighting whatever must have led to com- 
plaints and necessitated the overhauling of the equipment. 
During that time the composite coach above referred to 
had travelled 25,200 miles, equivalent to a journey round 
the earth, with a fair margin to spare—to which must be 
added the return trip of 326 miles accomplished on Monday. 


A second coach (No. 8490) had also successfully accom- 


plished the three-months' trial, but having missed four 
journeys through an accident in no way connected with the 
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lighting, had covered about 24,000 miles. The third coach, 
which was started later than the others, ran 17,000 
miles. All these coaches finished the trial with the light- 
ing perfectly efficient and satisfactory. It should be men- 
tioned that the three equipments are the property of the 
Railway Co., and. had been running for some time before 
the commencement of the trial. The cost of the lighting of 
these three coaches during the trial has obviously been con- 
fined to the interest and depreciation on the capital outlay, 
and to the very small percentage of coal burnt in addition to 
that required to haul the train—the dynamo only gives 1:3 Kw. 
even when running at full load, and its efficiency is from 
70 to 78 per cent. , Only three lamps were renewed, and in 
each case the failure was due, not to burning out, but to 
accidental breakage. 

It will he admitted that this achievement is not only a 
triumph for the company, but also an excellent testimonial 
to the reliability of electrical plant under extremely arduous 
conditions ; and we have pleasure in tendering our hearty 
congratulations to Mr. Leitner on its successful accomplish- 
ment. 

Since writing the above we have been informed of the 
result of the inspection which followed the unsealing of the 
equipments. In addition to the representatives of Accu- 
mulator Industries, Ltd., G.W.R. officials from the Traffic 
Department at Paddington and the engineering works at 
Swindon were present. | 

We learn that the equipments were found in perfect con- 
dition, and the coaches were ordered. to go immediately into 
service again, withont any repairs or renewals, There was 
oil enough in the oil-wells for abont another three months’ 
run. The carbon brushes were evenly worn, aud had nine 
months’ wear in them, at the same rate: the commutators 
were in good condition. The batteries were fully charged, 
with the specifie gravity about 1,220—their normal sp. gr. 
when charged being 1,205. They could have run four 
months longer at the same rate without topping-up. The 
automatic cut-out was also in perfect condition. 

This remarkable result is, as we have said, a triumph for 
electricity, as well as for Mr. Leitner—who, by the way, is 
prepared to repeat the feat on any British railway—and we 
have great pleasure in placing it upon record. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Corr should forward their com- 
munications at the earliest. possible moment, No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Momentum Engine. 


19, Imperial Buildings, 
Ludgate Circus, E. C. 
December 29th, 1905. 


The Editor of the ELECTRIC REVIEW, 
1, Ludgate Hill, E.C. 
Dear Sir. 

I am quite sure that, you have crossed the line in the pre- 
tence that as & publie duty, you exposed anything in the 
Momentum Engine. You won your action simply because 
we concluded to put no witnesses on the stand upon our 
side, your men never took an [Indicator Card off the 
Momentum Engine, in fact we were awfully afraid they 
might do it. and they would have discovered that the indica- 
tion of the four engines was less than the power delivered, 
besides half the power of the indication is never connected 
to the line shaft at all, and each independent engine has to 
do its work through its fly-wheel without reference to the 
next engine and its fly-wheel, but they had to swear that 
one fifth delivered 30 points of a hundred and furthermore 
swore that by mechanical construction, doubling the weights, 
the one fifth delivered 33 of a hundred four-fifths never 
connected to the line shaft, and the work done in the engine 
to make it perform that duty doubling the weights to be 
carried was contrary to the theory of energy, for had that 


Open Letter. 


theory been worth the paper it was written on, the first and 


second tests should have been 19 of a hundred points and 
9 of a hundred points. It is a great pity that you make 
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the attack upon Professor Sherman, Member of the Institn- 
tion of Continental Engineers. It looks purile, and of 
course, to describe the engine improperly is great nonsense, 
there are so many people who understand the engine, 
so that it makes your article quite ridiculous. It 
may be of interest however to you to know that 
Johnson & Phillips Electric Motors, four of them 
pulled upon the great fly-wheels, as well as the four steam 
engines, the result being the indicated horse Power was 
LESS than the Electrical Horse Power delivered. With 
reference to your. bus-bar business it is all nonsense, but as 
you say “Clearly if this be so, when the machine is driving 
a dyanmo, he needs only to substitute a set of motors for 
his engines and couple them to a dyanmo." This he has 
done with the four Johnson and Phillips Electric Motors, 
but if you place into the engine four Pole Differentially 
Geared Electric Motors, in place of the Johnson and 
Phillips ; Pole Motors United States Letters Patent Number 
527,023, October 2nd, 1894, in which you double the 
B.H.P. of the motor without increasing the volts and 
amperes for driving, * then he can save all his coal and 
have a margin of power for electric light and other pur- 
poses " and in which he most cordially accepts the proposi- 
tion. It may be interesting for you to know that a fund 
was exploited in the sixties for the establishment of false 
science, that the Keely Motor served the extraordinary pur- 
pose of holding out an idea—Here is a man with such an 
extraordinary invention that if true, /Aere is nothing to 
find out, a bucket of cold water to run from New York 
to San Francisco. The author of this letter exposed 
the Keely Differential Hydraulic Pistons forithe Franklin 
Institute of Philadelphia. Kelly then abandoned the water 
idea and picked up the etheric, pulsatic, harmonic chord of 
power, passed over a platinum silver wire, very difficult to 
obtain the wire, 40 H.P. for the pull of a note on a fiddle, 
ie., the fellow down in the cellar heard the sound and truned 
on the compressed air. But what did it mean, for we were 
looking into it from another standpoint, it meant simply 
this, that with both the bogus Kelly motor on one hand, 
and a bogus paid for theory of energy on the other hand, 
no man or set of men will command the money to use the 
capital for a scientific investigation in the laws of power, as 
it really is, desirable to fool the electrician into the idea that 
it is great electrical discovery is to be made and keep him 
off of the track that the key to universal Electric Light is 
spelled POWER!!! 

I am well aware that my engine has been spitefully and 
maliciously fought by the secret-police-agents of hostile 
interests to prevent, universally electric lighting. 

Yours faithfully, 
B. C. Pole, 
pp. 6. c. 

[If, after working through Mr. Pole's letter, which is 
printed verbatim et lileratim as received by us, any of our 
readers can make out what he is driving at, we shall be 
vreatly indebted to them for an English translation of the 
effort. Only one or two points are intelligible—to us, at any 
rate—and we shall comment on these alone. 

Our case, in the action for libel, was based upon the 
apparatus exhibited by Mr. Pole at the Aquarium, in which 
the fly-wheels were driven by electro-motors, and, of course, 
no indicator cards could be taken. Had we carried out tests 
on the Alexandra Palace installation, * by order of the 
Court,” as in the case of the Aquarium installation, we are 
absolutely certain that similar results would have been 
obtained, to the confusion of the Poleforcia fallacy. 

Next, we note that the cat (or the mouse) is out of the 

as regards “Professor Sherman, Member of the 
Institution of Continental Engineers." “ Continental” is 
good. This, we take it, is an Institution made in Shermany, 
and consists of one member. It looks, not “ purile,” as 
Mr. Pole says, but pure bunkum.—Eps. E. R.] 


Electric Fires. 


In houses, business premises, halls, churches, theatres, &c., 
where electric light has been installed, how many fires have 
taken place which can be traced to electricity as the cause ? 
Out of all these fires, what percentage have taken place in 


- combined 


buildings where the electric wires and cables have been run 
ln tubes and also where wood casing has been employed? It, 
would be interesting if you could give us statistics as to this 
either for London or some other city for the year 1905. We 
want to see from these whether the greater number of fires 
have taken place on installations where tubing has been 
employed to run the wires, or when wood casing has been 
employed. 
R. C. A. 


[Some interesting particulars of the kind asked for were 
given by Mr. W. W. Lackie in his I.E.E. paper, abstracted 
in our issue of February 17th, 1905. We should think that 
the fire insurance companies would be able to furnish the 
desired information.—Eps. E. R.] 


* Brighton ” Railway Contract. | 


` Your number of December 22nd contains an article about 
the Brighton contract, and our firm's experience in the 
single-phase system in comparison with the experience of the 
same kind which can be shown by the Westinghouse Có. 
Permit me to say that such statements are not to be con- 
sidered as conclusive if they do not include all elements of 
importance. For instance, the mere number of lines does 
not decide the question on which side there is the greatest 
experience, but this decision is principally depending upon 
the conditions under which the single-phase system is 
working, and how many cars are in operation. The 
London-Brighton Co. required the multiple-unit system 
with the single-phase system, and to 
fulfil this peculiar condition for suburban traffic has 
been the object of our company’s experiment for years. 
The Spindlerafeld line has from the beginning been equipped 
with this combined system, and has been worked for 24 
years under the surveillance and with the collaboration of 
the Prussian State Railway Department. That our ex- 
perience has been successful may be inferred from the fact 
that the Prussian State has given our company the order for 
all the car equipments for the Hamburg suburban lines. 
The first of these equipments has already been tested on the 
Spindlersfeld line and proved to comply with all requirements 
in every way, as well electrically as in regard to the safety 
devices. 
The Westinghouse Co., as far as I know, has hitherto not 
equipped any line with this combined system, and this may 
be the reason why the Brighton Co. preferred our offer. 


Ph. Pforr. 
Allgemeine Elektricitits Ges., Berlin. 
December 30th, 1905. 
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Regenerative Control. 


There are amongst us some out-and-out believers in 
Raworth’s (all shunt) system of regenerative control. I say 
Raworth’s advisedly, as it has been in successful operation at 
several places; the Johnson- Lundell system (series and com- 
pound) would no doubt answer the same purpose, but it has 
not yet obtained a start. 

Others admit that, theoretically regenerative control is per- 
fect, but in practice it has grave defects, while certain con- 
tractors assail it because it is inimical to their interests as 
motor makers. s 
. Would it not be possible for Mr. Raworth to come to some 
arrangement with the L.C.C. to pit one of his cars against 
those of the Council on one of its many routes ? Should he 
prove successful, it seems to me that his claims could no 
longer be challenged. 

It might serve, too, as an object lesson to the electrical 
engineer of the L. C. C. Why does not Mr. Raworth make a 
sporting offer ? ! 
O. N. Looker. 
Junuary 2nd, 1906. 


A Novel Proposition. 


I enclose herewith copies of letters sent by Mr. W. Bates, 
borough electrical engineer of Birkenhead, to some of the 
principal users of the current. The electrical contractors of 
Liverpool and Birkenhead consider this most unfair treat- 
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ment, and would like to have the opinion of contractors in 


other towns on this matter. 
Akbar. 


[coPx.] 


à 


Birkenhead Corporation Electricity Supply. 


Electrical Engineer's Office, 
Craven Street, Birkenhead. 
November 4th, 1905. 
, Birkenhead. 


Dear Sirs,—It has doubtless come to your knowledge that within 
the last few years considerable strides have been made towards 
decreasing the cost of electric lighting by the adoption of lamps of 
higher efficiency than the ordinary type of electric incandescent or 
" Glow" lamp, which is generally in use. 

The holders of the patent rights in this country of the Nernst " 
lamp, which is certainly one of the most eflicient of these new 
lamps, the A.E.G. English Manufacturing Co., of London, being 
themselves perfectly convinced of the saving which can be effected 
by the substitution of Nernst lamps for those which you have 
already in use in your establishment, and feeling that there is only 
one practical way of demonstrating to you that, inclusive of the 
extra maintenance cost, you will, if you adopt their lamps, effect a 
considerable reduction in the amount of your yearly bill for elec- 
trical energy, have asked me to lay before you, on their behalf, the 
following proposition :— 

1. The company are prepared to send their expert to inspect 
your premises, and to advise you as to the method of altering your 
existing lighting arrangements so as to obtain the best effect from 
the new lights. 

2. The company will prepare an actual comparison of the cost 
of your present lighting and the lighting which they would suggest, 
and will submit same to you for your consideration. 

3. The company will furnish you with an estimate of the cost, 
for which they will undertake to carry out the alterations which 
they suggest. | 


4. In the event of your entrusting this work to them, they offer 


to give you a guarantee that, inclusive of all burner renewals, 
yon will effect a saving of at least 20 per cent. in your electricity 
ill. 

If you are prepared to give this matter further consideration, and 
would like the company's expert to call upon you and discuss the 
matter further, please be good enough to signify the same to me in 
writing so that I may acquaint the company of the fact. 

To put the saving which ensues where a consumer adopts the re- 
arrangement, as proposed by the A.E.G. Co., in a manner which you 
will easily understand, I have set forth hereunder particulars of a 
conversion which has recently been effected :— 


ORIGINAL LIGHTING WITH GLOW Lamps.” 


Candle-power Total Watts consumed 


Number. Fittings. 


: on each fitting. candle-power. per hour. 
FE Sem. S a Ne us — 

3 5-light 80 240 900 
1 1-light 16 16 60 
8 light 16 128 480 
8 | 1-light 16 128 480 
2 3-light 48 96 360 

608 2,280 


| 


Total cost of lighting per hour: 114d. for a light of 608 C. p. 


PRESENT LIGHTING By “ NERNST” ELECTRIC Lamps. 


— 


í 
Candlle- power Total Watts consumed 


Number. Fittings. 


on each fitting., candle-power. per hour. 
3 4 amp. Luna 125 375 | 360 
1 B“ type 40 40 60 
4 “B” type 40 160 | 240 
4 “B” type 40 160 | 240 
4 “ B” type 40 160 240 


Total cost of lighting per hour: 57d. for a light of 805 c.p. 
In both cases, voltage 230 and price of current, 5d. per unit. 

It will be seen on comparing the two tables, that by the conver- 

sion the consumer obtains 287 more candle-power, or an increase 
of over 46 per cent., in his lighting, while his bill for current con- 
sumed is reduced by 5łd., or exactly 50 per cent. 
_ In conclusion, I may say that if, prior to making up your mind 
in regard to asking the company’s expert to call and see you, you 
wish for further information from me in the matter, I shall be 
very pleased to furnish you with the same if it is in my power. 


I am, my dear Sirs, yours faithfully, 
(Signed) WM. BATES. 
Borough Electrical Engineer, 


[copy. } 


Birkenhead Corporation Electricity Supply, 
] Electrical Engineer's Office, 
Craven Street, Birkenhead. 
November 11th, 1905. 
, Birkenhead. 
ELECTRIC LIGHTING. 

My Dear Sirs,—-On the 4th inst. I wrote conveying to you par- 
ticulars of an offer made by the A.E.G. Manufacturing Co., of 
London, whereby they guaranteed that if you used their electric 
lamps you would effect a saving of at least 20 per cent. in your 
electricity bill, and I asked you to let me know in writing whether 
you were prepared to discuss the question with the company's 
expert or not. 

As the company are only prepared to make this offer to a very 
limited number of the Birkenhead Corporation’s consumers, and as 
I wish to send them the list of consumers who wish to see their 
expert as quickly as possible, I must ask you to give me your 
answer by Saturday, the 18th inst., at latest. 

If I do not hear from you by that date, I shall conclude that you 
do not wish to consider the matter, and that I am at liberty to 
place the company’s proposition before some onc else in your stead. 

Yours faithfully, 
(Signed) WILLIAM BATES. 


Foreign Competition. 


There appears to be something wrong with the foreign 
arc lamp carbon market at present, as I expect. many buyers 
have found out to their cost. English firms, instead of 
taking advantage of this to introduce and push their own 
carbons, are now selling at prices which, to the unfortunate 
customer, /ook very like extortion. In August I received 
these quotations for 1,000 pairs 15 mm. and 9 mm. carbons 
from two firms—a well-known English and German firm 
respectively :— 

German firm : £2 10s. (delivery in three weeks). 
English firm : £2 10s. (delivery in one week). 

The tender of the English firm was on this occasion 
accepted. In December, for 1,000 pairs of exactly the same 
carbons, the tenders were as follows :— 


German firm : Unable to deliver for considerable time. 
English firm : £4 15s. (delivery at once). 


I have, however, been fortunate enough to obtain 1,000 
pairs of the German carbons from the stock of a Glasgow 
firm for £2 17s. or I should have been compelled to pay 
£1 15s. to the English firm. Perhaps other readers have 
not been so fortunate. 

This kind of thing looks like very bad business, and 
seems to point to the fact that foreign competition is an 
excellent thing. When foreign carbons are again thrown 
on the English market, I should say that the English firm 
mentioned above would suffer considerably on account of the 


way they are now tendering. 
Carbon Dust. 


What's Wrong? 


Withont entering into any general discussion on matters 
more or less political, may I offer a few remarks on your 
interesting editorial in last week's REVIEW ? 

You say that, “ for the sake of a tax on the small volume 
of the foreign. manufactured imports, we must pay a tax on 
the huge volume of home manufacture." 

But would it be possible, in the first place, for home prices 
to rise more than 4 per cent. or 5 per cent., even if a pro- 
hibitive tax were imposed ¢ Home competition, as in the 
ease of Admiralty contracts at the present time, would only 
allow an honest profit to the manufacturer. 

Then, secondly, if the home price did rise by that amount, 
who is “paying a tax on the huge volume of home manu- 
factures" ¢ The customer is paying the manufacturer an 
honest price, which he ought to have been getting before— 
that is all. 

Surely you, Sir, as an engineer, would not grudge the poor 
manufacturer another 3 or 4 per cent. on the present micro- 
scopic profits ? 

The enhanced price is not a loss to the country as far as 
the home manufactures go; while, if the worst happened, 
and the whole of the tax on such manufactured articles as 
were imported fell on the buyer, only the same amount 
would be contributed as now to necessary national ex- 
penditure—only in a more useful way. : 
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No one, by the way, has suggested a tax on raw material. 
The whole object of Protection is to encourage an exchange 
of our manufactures for other people's raw materials. 

This brings me to your statement that imports are “ sent 
lere in exchange for exports." 

Assuming, for the sake of argument, that this is true on 
paper, surely there is something wrong with it in concrete 
fact. 


The foreigner can send us whatever he can best sell— 
which is too often manufactured goods—but has it in his 
power, not only to force us to pay him in more or less 
unmanufactured material, but also to get pleuty for his 
money. That is, the English manufacturer can only sell in 
Germany, say, what German tariffs permit him, and often, 
to sell at all, he has to cut his price. 

In other words, the protected country always gets the best 
of a bargain, even though the paper values of the goods 
exchanged may balance. 

This is not mere theory. 
could bear me out. 

While most people realise the influence of foreign com- 
petition in displacing labour and lowering prices, few are as 
patriotic and enlightened as the directors of the L.B. and 
S.C. Railway, who so recently have prevented the loss to this 
country of the large amount, of employment resulting from 
the electrification of their railway. l 

Is it unreasonable to suggest the adjustment of existing 
taxes so as to make it worth while to buy home manufac- 
tures? Most people would be patriotic and enlightened 
then. 

While I cordially agree with many of your alternative 
proposals, they strike one as very inadequate means for 
putting right what is admittedly wrong. 


I think most manufacturers 


G. 


REVIEWS. 


Esperimental Researches on the Flow of Steam through 
Nozzles and Orifices. By A. Rateau. London: 
Constable & Co. 1905. Price 4s. 6d. 


This is a small book which gives an account of the 
author’s experiments on the flow of steam through nozzles, 
undertaken because of the importance that has come to be 
attached to the subject.by reason of the development of the 
steam turbine. 


The method of experiment adopted by the author was to 
condense the steam discharged from a nozzle in a current of 
cold water, measuring the total discharge of the water, 
and the rise in its temperature—a method based on the use 
of an ejector condenser. The method was considered correct 
to within a few thousandths. A series of tables is given 
showing the results of the experiments. Curves also are 
given of the results, and these curves show that the out- 
flow of air and of steam are so much alike that the curves 
are almost superposable. There is the difference that the 
theoretical maximum for air occurs when the ratio p : P = 
0:526, whereas for steam the maximum outflow occurs when 
p : P = 0°58. 

The tabulated results are given in grammes per second. 
The tables are for various convergent nozzles and thin 
plate orifices of different diameters. 

The curves show also the theoretical values deduced from 
calculation, which do not depart far from the experimentally- 
determined figures. 

A practical formula for discharge is given as w = 15°20 
Pr, where w = grammes per second per cm?, P = pressure 
in kg. per cm?. This formula is for convergent nozzles and 
a final pressure p less than 0:58 P. 

A final chapter deals with the flow of hot water through 
nozzles. 

The problem is complicated by the evaporation of the 
water as the pressure falls, and no very conclusive results are 
given, owing to the difficulty of the mathematical analysis. 

An appendix is given of the bibliography of the subject 
dating back to the year 1800. 


fortunately fulfils the expectation only too well. 


Le Four Electrique : Son Origine, ses Transformations, et 
ses Applications. Part I. By ADOLPHE MINET. Paris: 
A. Hermann. 1905. Price 4s. 


Les Fours Electriques et leurs Applications Industrielles. By 
JEAN Esca nb, with a preface by Prof. Moissan. Paris: 
Ch. Dunod. 1905. Price 18 fr. 


The boom in electric furnace literature continues, and it 
has now spread across the Channel. France is really the 
home of the electric furnace, and we hoped that she might 
have been spared this; she deserved a better fate. The 
malady, which is the invariable accompaniment of every 
great new industrial application of science, has taken 
the usual course. No sooner had the work of the pioneers, 
the Moissans, the Héroults, the Cowles, the Achesons, 
become spread abroad and its value duly appreciated, than 
up sprang a crowd of imitators who repeated the experiments 
of the great men and took out endless foolish patents, half of 
which, the original half, were useless, and the other half, the 
useful half, had already been anticipated by the pioneers. 
The age of stupid patents is unhappily still with us, and its 
terrors are now being aggravated by the symptoms of the 
* third period," the age of compilations, whose chief charac- 
teristic is the appearance of a formidable array of equally stupid 
books, few of which are really required or will ever be read 
(excepting by the author, the compositor, the printer's reader, 
and the unhappy reviewer—if conscientious), consisting, a8 
they mostly do, of a tiresome jumble of the aforementioned 


stupid patents“ selected,“ if one dare use such a word, with- 


out the slightest discrimination and with a reckless disregard 
of their utility, originality or value. But although all of 
this well represents the mood, the righteous, if savage mood, 
in which we write on taking up the two books now before 
us, we must beg of the reader not to suppose that these 
books particularly illustrate all the evils of the “age of 
compilations " ; it might, indeed, be argued that even com- 
pilations, in limited numbers, have their value. In limited 
numbers : there’s the rub! mE 
M. Escard's volume purports to be, and so it really is in 
its way, a comprehensive treatise dealing with the subject 
from the theoretical, laboratory, and industrial standpoints, 
and covering the whole field of technological application 
which the electric furnace has up to the present claimed as 
its own. A book built on such a plan must necessarily 
suffer from the defects of its qualities. You may always be 
sure that a comprehensive treatise will contain an irritat- 


‘ingly large proportion of matter which has been published 


again and again ad nauseam, and M. Escard's volume un- 
In the 
earlier chapters, for example, which deal with laboratory 
furnaces and their use as instruments of research in the 
chemistry of high temperatures, whole sections, page after 
page, pictures included, are almost literal transcripts from 
Moissan's * Le Four Electrique." Now this book is in 
many respects a commentary and a sequel to Moissan's 
pioneer treatise ; surely it would not have been too rash to 
assume that the potential readers of the commentary would 
not be likely to be entirely ignorant of the text on which it is 
based. But then perhaps there are even some French 
electro-chemists who have never read Moissan. To such 
readers, and to all besides who would find it convenient to 
be able to refer to practically any aspect of the electric 
furnace without going beyond the compass of a single 
volume, M. Escard's book, which we should say is clearly 
and pleasantly written, will prove both useful and desirable, 
but one could not conscientiously say that there is here any- 
thing of substantial value not to be found in Moissan and 
Borchers, both of which can now be had in French, German 
and English. 

M. Minet’s book is only the first instalment of a work that 
is to be completed in five volumes. The subject is treated 
exclusively from the historical standpoint, and as the present 
section deals mainly with developmente—generously illus- 
trated with both furnaces and their inventors—which took 
place in the “Laboratory Period,” 1808-1886, detailed 
criticism is uncalled for. Moreover, part of the book is 
practically an expansion of a classificatory paper which M. 
Minet read before the Faraday Society in 1904, and on that 
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paper we commented at the time. Up to the present, nt 
least, we must confess that we do not find the book sufficiently 
readable to recommend to a student as a text-book on the 
. subject, to be read from cover to cover. However, we await 
the remaining sections of the book with much interest, and 
when complete it should, if well indexed, form a very useful 
and necessary work of reference. From this point of view 
the classified bibliography, which forms an appendix to the 
book, is a useful adjunct, but there is a sprinkling of minor 
errors that will mar the value of the book as a work of 
reference, especially if any are allowed to creep into the 
remaining volumes. 


The Municipal Engineers’ Specification. Published by the 
Proprietors of Zhe Builders’ Journal and Archatectural 
Record. London. Price 2s. 6d. net. 


The only section of this annual publication which is likely 
to appeal to our readers is the fourth, which devotes some 
14 sub-sections to electricity supply, and has been compiled 
under the general editorship of Mr. E. Kilburn Scott. 
Reading through specifications, when one is not a manu- 
facturer desiring to tender, or an engineer seeking tenders 
for one's first. scheme, is a tedious matter : yet some model 
form of specification is always likely to have its nses. For 
instance, it is not inconceivable that there may be a class of 
municipal central station engincers—some with greatness 
thrust upon them by the pull exerted by friends or relatives, 
aud others whose greatness is the result of application (in 
more than one sense)— whose lot it may have been never to 
have drafted a specitication under earlier chiefs, or perused it 
from the point of view of the manufacturer desiring to 
tender. Such a man, often well competent to run a 
Station, and keep fuel costs down, and pressures 
regular, may perhaps be puzzled, when his particular 
committee having asked him to dratt a scheme of station 
extensions, asks him to secure tenders for the machinery 
requirel. In such an eventuality, if experience in drafting 
specifications be lacking, the engineer of our imagination 
would invoke and obtain a few hints from professional 
friends, or by writing to a few steam engine builders, dynamo 
makers, and so forth, inquiring for particulars of their 
machines, would receive from each pushing sales department 
a draft specification for the generator or plant required. 

This publication is intended to save the electrical engincer 
at home and the electrical engineer abroad from falling into 
this position, and draft specifications and forms of tender are 
provided under the following headings: (2) boilers; (3) 
economiser and coal conveyer ; (4) overhead travelling crane ; 
(5) piping, pumps, heater, &c. ; (6) engines with accessories, 
dynamo machinery, &c.; (7) balancer, booster, &c. ; (8) 
main switchboard testing instruments, connecting cables, &c.; 
(9) meters for house service; (10) accumulators, stands, 
acids, &c. ; (11) cables, trenching, joint boxes, house service 
boxes, &.; (12) are and incandescent lamps and posts for 
private lighting, and (13) station lighting. To examine 
these closely were merely to pick upon details and 
suggest modifications thereof in the light of the re- 
viewer's particular experience or fancies, and this is quite 
unnecessary, as anyone with any regard for the efficient 
maintenance of any station will be well able to do this for 
himself. Suffice it to say that apart from these admittedly 
useful features, the section possesses an educational interest, 
and is designed so as to engender the least possible friction 
between the municipality and the manufacturer, by 
suggesting the allowance of adequate time for tendering, and 
dealing with the provision and return of manufacturers’ 
drawings, arbitration clauses. Special clauses with regard to 
payment, testing and shipment of plaut. for work abroad are 
also inserted. Although the earlier sections of the book 
which deal with sewage filtration, road construction, ambu- 
lauces and other municipal luxuries do not concern the 
borough electrical engineer, the section with which we have 
dealt is worth the sum charged for the whole book. But 
we trust the publishers will not sell any copy to any member 
of a municipal body, lest it get into the hands of a member 
of the electrical committee, and the position of a borough 
electrical engineer extending his station. become even less 
happy than before, by reason of the acquired knowledge (7) 
of the committee. : 


Electrical Influence Machines, By J. Gray, B. So. Becond 
edition. London: Whittaker & Co. Price 5s, 


This well-known little work is divided into three parts— 
viz, Phenomena and Leading Principles of Static Elec. 
tricity, Description of Influence Machines, and Practical 
Construction. 

The first portion discusses the leading principles very 
clearly; lines of force, &c., are explained graphically, and 
this to many readers, will be of great assistance. l 

The author has happily introduced the “ Electronic 
Theory“ in his chapter on the“ Physical Theory of Elec- 
tricity,” and succeeds in giving a very clear account of it 
in an elementary way. The reviewer, however, thinks that 
perhaps the reference on pp. 51-52 to the Zeeman effect, 
and ‘circularly polarised doublets " and “ plane polarised 
triplets” will be beyond the grasping power of the average 
reader. " 

On p. 41 there is the following reference to the familiar 
Crookes's cathode ray experiments :— 

* These particles have been shown by Sir William Crookes 
to be capable of turning the vanes of a wheel, which dis- 
poses of the rival hypothesis that the cathode beam might 
consist of some process in the ether like the wave motion of 
light." l 

Now, this statement seems quite erroneous and misleading, 
since the maximum pressure generated. by cathode rays is 
not more than one five hundred millionth part of an atmo- 
sphere per sq. centimetre, an amount much too small to 
account for the effects observed in the above experiment. 
J. J. Thomson regards it as an effect similar to that observed 
in a radiometer (vide p. 502, Conduction of Electricity 
through Gases). 

Starke also has shown experimentally that when the vanes 
are arranged to eliminate the radiometer effects the me- 
chanical effect is extremely small. For instance, a current 
of 10-7 ampere and a P. p. of 10,000 volts, gives less than 
107‘ dynes per sq. cm. l 

The printers’ devil has not omitted to do his work. On 
p. 189, “ escaping steam,” instead of “escaping stream ; 
and on p. 119, “a furnace furnished with metallic carriers, 
instead of * surface.” 

On pp. 138 and 291, in describing the Voss machine, the 
author points out that certain tinfoil disks with buttons of 
brass are fixed on the revolving plate, and that they are 
“said” to facilitate the self-exeitement of the machine. 
Having worked a little with a Voss machine, the reviewer found 
that it worked perfectly minus the disks and brass knobs, 
and has arrived at the conclusion that these are “ mystifiers,” 
and are merely fixed on the plate by the enterprising manu- 
facturers to make the * vulgus" respect the Voss machine, 
and induce them to think they are getting something for 
their money. Certainly the reviewer could detect no difference 
in the working of the machine with and without the disks, 
&c., whether starting up or not. l 1 

With regard to the reversal of the Voss machine, which is 
very annoying when using it for cathode ray work, the 
author does not appear to mention that when the machine 
reverses the current can often (not always) be quickly 
rectified by blowing hard across the disk from one comb to 
the other. 

The chapter dealing with the efficiency of. these machines, 
and Mr. Gray's QV diagram, is exceedingly interesting, 
and should be attended to by the designers of such 
apparatus. Even from a mechanical point of view these 
people might do much to improve their present“ ramshackle 
designs. 

It would have enhanced the value of the book if the 
experienced author had added a chapter on the uses of. these 
machines for“ X " and cathode ray work. Mr. Gray could 
easily do this. 

It is a relief in these days of shoddy electrical literature to 
read such a book as this, so carefully arranged, and well 
written, and certainly the standard work on influence 
machines in this country. 

The poct of old must have been. thinking of just stich a 
book when he wrote :— 


Oh for a booke, 
And a quiet nooke, 


$ 3 
but then, of course, that was in the days of“ Amber soul.’ 


— we N 


Vol. 58. No. 1,407, JaxvanY 5, 1906.) 


THE ELECTRICAL REVIEW. 1 


LEGAL. 


BURLING v. COLCHESTER CORPORATION.: 


AT Colchester County Courton Friday, before Judge Tindal-Atkinson 
and a jury, Wm. Burling, formerly a motorman on the Colchester Cor- 
poration tramways, sued the Corporation for damages for alleged 
wrongful dismissal. 

Plaintiff's contention was that because he had acted as chairman 
of a meeting of tramway employés held to ventilate alleged 
grievances, he was a marked man, as both he and the deputy-chair- 
man had been discharged. He denied that he had used bad lang- 
uage on a car, that he had been guilty of negligent driving, or that 
on one occasion he had let go his handles in order to “ let himself 
go” for the conductor. 

On behalf of the Corporation, it was urged that the dismissal was 
justified, and that the dismissal was in consequence of endangering 
the safety of passengers by leaving the handles of hiscar. It was 
also argued that there was no case to go before the jury, because 
the rules of the department gave the Council the right to dismiss 
any one of their servants without notice. 


The Jopon pointed out that as there was a weekly engagement 


plaintiff could not recover more tban one week’s wages. 

The Jury found for the plaintiff for £1 38., one week's wages, and 
the Judge deferred the question of costs for further argument before 
him in London, when he would also decide whether, in point of 
law, and taking into consideration the rules or a ent under 
which 2 tramway employés worked, the plaintiff was entitled to 
even 23s. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion $n this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


" INTERESTED ” writes :--' We should much value a reply in your 
Legal Query column of the ErEcTRICAL Review to the following: 
—We had a motor from the District Council on three years' hire. 
Nothing was said verbally, or in the agreement about a deposit 
being required. We fixed it and completed the wiring. The 
Council now refuse to connect vp until a substantial deposit has 
been paid, and threaten to disconnect our service altogether, unless 
it is paid in seven days. Have they power to do this? " 

, If nothing was said in the written agreement as to a deposit 
being necessary, it appears to be clear tbat the Council have no 
power to demand it. It may be, however, that if Interested 
looks carefully at the agreement, the payment of a deposit will be 
found to have been provided for. It is impossible to say how far 
the Council have power to [demand a deposit unless one sees the 
terms of the provisional order under which they work. 


“R. C. A.“ writes:—'‘ When incandescent electric lamps are 
guaranteed for 1,000 hours’ life, can a contractor compel the manu- 
facturers who supply the Jamps to replace the number which gives 
out in, say, 300, 400 or 500 hours, or under the guaranteed number ? 
If not, is there any set standard of hours in or under which, if a 
lamp gives out, it must be replaced? We have frequently been 
confronted with this question, and should be obliged for your 


opinion through the columns of your valuable paper, both from a. 


general and legal point of view." 

Treating the failure to supply lamps of 1,000 hours asa 
breach of warranty, the question put by R. C. A." (who dwells 
across the border) appears to be answered by the Sale of Goods Act, 
1893, Sec. 11 (2), which provides that in Scotland failure by the 
seller to perform any material part of a contract of sale is a breach 
of contract which entitles the buyer either within a reasonable time 
after delivery to reject the goods and treat tbe contract as repu- 
diated, or to retain the goods and treat the failure to perform such 
material part as & breach which may give rise to a claim for com- 
pensation or damages. It is apprehended that the right of rejec- 
tion could scarcely be exercised after a lamp had been burning for 
400 hours, but it is clear that the purchaser would have the right to 
sue for damages. A threat of proceedings might have effect to 
persuade the seller to replace the old lamps. 


BUSINESS NOTES. 


Mica Boiler-Covering.—We have received from the 
Mica BoILER CovERING Co. a copy of tests of Mica Sectional 
Boiler Covering. The makers lay special stress on their method 
of using mica in the sbeet or large flake, so that it acts as a 
laminated structure, and must not be confounded with composi- 
tions of ground mica, to which such a property cannot be ascribed, 
for in the case of ground mica the little flakes lie in all directions, 
and do not enclose sheets of air. "Test figures are given in support 
of the claims made, and show that for a weight much less than that 


of other coverings, and with a less thickness, the steam condensed 

equare foot of pipe surface per hour is very much less, the Joss 
n B. H. U. being only 0'544 per degree of difference between out- 
side and inside temperatures. 

Mica is, of course, fireproof, and from its curious property of an 
almost interminable lamination, such lamination can be developed 
by corrugated rolling, so that an infinity of air stratification is set 
up, with the result that a covering only lin. in thickness will 
reduce the condensation in a pipe to a sixth or an eighth of that 
of a bare pipe. Needless to say, all pipe coverings should be 
applied with even more than ordinary care to the flanges as well 
as to the barrels of pipes. Too often may be seen pipes with plastic 
coverings neatly tapered down near the flanges, so as to leave the 
bolt heads and nuts, the flanges, and an inch or two of the pipe 
body completely unprotected. This is an error fatal to efficiency, 
for the flanges are of great area, and when bare produce very severe 
cooling effects. Indeed, what is a pipe flange but a form of that 
very gill which is specially cast on pipes which it is desired shall 
radiate or otherwise lose as much heat as possible? It is one of the 
advantages of sectional coverings that the flanges of pipes can so 
easily be covered by special removable flange boxes, so that the 
loss of heat is thereby reduced to a minimum. 

Approximately, with ordinary conditions as to pressure, the con- 


densation in steam pipes, mica-covered, may be reckoned at a sixth 


of a pound of steam per square foot of pipe per hour. This loss 
may be reduced by thicker covering, but beyond the first inch, or 
inch and a half, the increase in the saving grows rapidly less, and in 
time is not sufficient to pay the interest on the covering. Coverings 
must, therefore, be proportioned to suit first cost with this point in 
view, and it should be remembered that with durable coverings the 
first cost may be increased beyond what would be desirable for less 
durable materials. Since air is cheaper and better than any other 
insulating material, the cheapest cover is that which imprisons 
the most layers of air in an absolutely quiescent state. Such mica 
is calculated to do. 


Electrical Developments in Japan.—The fifth 


Financial and Economic Annual from Japan, issued from the 


Government Printing Office at Tokio, shows that that very wide- 
awake Eastern Power has not much to learn except in regard to 
the elimination of some technical obscurities from Western 
statisticians, if pertinency of the facts published, and lucidity in 
arrangement be taken as the standards of comparison. It contains 
information for inquirers of allclasses and professions, and from 
its pages the following notes have been compiled. l 

Electric Motors in Factories,—1n 86 different factories only 
electric motors are employed, these amounting in the aggregate to 
125 in number, and to 5,233 H.P. in power. Electric driving is 
chiefly to be found in the textile and machinery factories, 22 motors 
aggregating 431 H.P. being found in the former, while the similar 
total of 22 motors, aggregating 299 H.P., are found in the latter. Of 
this total, 24 H.P. is employed in machine-making factories, 150 H.P. 
in ship yards, 115 f. P. in tool and implement factories, and 10 H.P. 
in foundries In what are classed special workshops, 32 engines, 
aggregating 4,082 H.P. are to be found, 21 of which, of 3,5)0 E. P., are 
to be found in “electricity works,” the balance being found in 


. metallurgical works. 


Electric Lighting Companies.—A return is given showing the 
progress under this heading from 1894 to 1903. In the latter year, 
some 60 companies were in operation; these are recorded as having 
a reserve fund equal to one-twelfth of their paid-up capital, and 

ing lines 598 ri in length, and wires 2,045 ri in length. 
The ri = 2°44 miles. A footnote carries this equivalent out to the 
eighth decimal place.) The number of houses furnished with the 
electric light is 69,328, and the value of the lamp connections is 
expressed as 296,872 watts, while 222 houses are furnished with 
motors aggregating 687 H. p. The coal consumed by the electric 
supply companies amounted to 147,100 tons, and the dividends 
distributed were equal to nearly 11 per cent. on the paid-up 
capital, : 

Poleetric Tramway Companies.—The latest return for these is 
dated December 31st, 1904, and deals with 17 undertakings, having 
8 paid-up capital of 21,343,954 yen. (The yen is equal to slightly 
over 28. sterling.) The mileage of line then open for traffic 
amounted to 118:57 miles, while 49:12 miles were under con- 
struction. The rolling stock consisted of 811 cars, and the total 
number of passengers carried during the year was 73,341,250. The 
mean rate of dividends paid amounted to 3:88 per cent. Consider- 
ing that the first electric tramway in Japan was opened in Kyoto 
in 1895 when a national industrial exhibition was held in that city, 
the results chronicled are certainly satisfactory. 

Electrical Imports and their Source.—The total value of the 
electric motors imported was 1,466,186 yen, of which two-thirds of 
the value, or 812,226 yen came from the United States, while 
228,486 yen came from Great Britain, and 222,398 yen from 
Germany. Electric cars or carriages, which had a total value of 
905,768 yen,'also came mainly from the United States (783,699 yen), 
Great Britain being a poor second (111,369 yen) In regard to 
submarine telegraph cables and underground telegraph lines or 
cables, the total value imported was 1,036,961 yen, of which the 
value coming from Great Britain was 905,987 yen. 


Private Telephones,—The warehouses and factory 
erected by Messrs. Eastman & Sons, Acton Vale, are now being 
installed with a complete intercommunication telephone system by 
Messrs, YEOMAN & Co., of Telegraph Street, E. C. 


Rubber Exhibition at Ceylon.— According to the 
Daily Chronicle, the Government of Ceylon has arranged for the 
holding of a rubber exhibition, open to manufacturers, at Percdeniya 
at the end of April. , 
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Dissolutions and Liquidations.—W x. Auc's Gipson, 
LTD.—A meeting is to be held at 34, Old Broad Street, E.C., on 
February 5th, to hesr an account of the winding up from the 
liquidators (Messrs. W. A. Gibson and R. Lawson). 

ELECTRO-SULPHUR AND LiGgHT SYNDICATE.—A meeting is to be 
held at 614, Fore Street, E.C., on February 8th, to hear an account 
of the winding up by the liquidator (Mr. E. T. R. Wilde). 

PowER Savina PurnnLEY Co.—Messrs. T. A. Smith, T. Graham, 
and E. A. Young, engineers and power specialists, of Manchester, 
Birmingham and London, have dissolved partnership. Mr. T. A. 
Smith will attend to debts, and will continue the business at 
Arcade Ohambers, St. Mary's Gate, Manchester. 

Messrs. ALFRED J. BourLT, HaAROLD WapE, B. E. DUNBAR 
KILBURN, and WM. JNO. TENNANT, chartered patent agents, have 
dissolved partnership by mutual consent. Messrs. Boult, Wade 
and Tennant wil] continue to practise in partnership at the same 
address (111 and 112, Hatton Garden, E.C.), under the style of 
Boult, Wade and Tennant. Mr. B. E. Dunbar Kilburn will carry 
on practice in his own name at Chancery Lane Station Chambers, 
High Holborn, London, W.C. 

St. HELENS CABLE Co., Lrp.—This company is winding up 
voluntarily with Mr. Arthur Wenham, 10, Walbrook, London, E. C., 
as liquidator. Creditors are to send particulars of their debts, &c., 
to the liquidator by February 13th. 

ATMOSPHERIC ELECTRICAL PURIFICATION Co., LTD.— The company 
has resolved to wind up voluntarily with Mr. E. E. Groome, 21, 
Spring Gardens, Manchester, as liquidator. 

SHANGHAI ELECTRIC Tramways, Lrp.— The company has 
resolved upon voluntary liquidation with Mr. G. G. Walker, 19, St. 
Swithin’s Lane, E.C., as liquidator. Creditors must send in parti- 
culars of their debts, &c., by February 8th. 

THE Motor Traction Co., LTp.— Voluntary liquidation has 
been decided upon, with Mr. John Baker, Eldon Street House, E.C., 
a8 liquidator. 

Tum ScHMIDT PORTABLE ENGINE Co., Ltp.—A meeting is to be 
held at Broad Sanctuary Chambers, Tothill Street, S.W., on 
February 7th, to hear an account of the winding up from the 
liquidator, Mr. W. E. Davies. 

Messrs. Rooper & Harris, LTD.—At a meeting to be held at 
54, Cornmarket Street, Oxford, on February dth, the liquidator 
(Mr. A. E. Preston) will give an account of the winding up. 

SPECIAL TELEPHONE DIRECTORIES, Ltp.—This company meets 
on February 7th at 16, Philpot Lane, E.C., to hear an account of 
the winding up from the liquidator, Mr. Frank Cook. ; 


Catalogues and Lists.—Messrs. Dorman & SMITH, 
Salford.—New pocket edition of their catalogue, illustrating and 
pricing many of their lines of switches, fuses, cast-iron fittings, brass 
ships’ fittings, &c. Calendars for 1906 and 1907 are printed at the 
beginning, and some tables of wires and conductors, resistances of 
copper and candle-power efficiency, are followed by a number of 
pages for memoranda. 

Messrs. FERRANTI, LTD., Hollinwood.—Catalogue No. 55 of 
triple-pole double-throw quick-break knife switches. 

THE BarrisH THomson-Hovuston Co., Lrp., Rugby.— Illustrated 
pamphlet. No. 189 on the B.T.H. Meridian lamp, its chief points and 
advantages. Some excellent views of art fittings carrying lamps of 
this type appear. 

THE Communorp Co., 85, London Wall, E.C.—List relating to 
" Commuroid" which is a solid form of lubricant for motors, 
giving directions for its use, also price. We have received a 
sample stick. 

Messrs. BERGTHEIL & Youna, Lrp., Camomile Street, E.C.— 
Price card of Bandy " small power motors. 

STERLING TELEPHONE AND ELECTRIC Co., London, E.C.—List 
of “ Hygienea " telephones, announcing a recent increase of 5 per 
cent. in prices consequent upon the continued serious rise in the 
price of: raw material. 

Messrs. H. G. MavEsB & Co., 67, Aldersgate Street, E.C.— 
Illustrated pamphlet relating to the carbon works of Messrs. 
Schiff & Co., of Schwechat, near Vienna, and the various processes 
entailed in the manufacture of arc lamp carbons, electrodes, carbon 
brushes and galvanic plates. Photographic views of some of the 
departments appear. 

The BIRMINGHAM GUILD or HANDICRAFT, LTD., 45, Great Charles 
Street, Birmingham.—300 p. book of designs of artistic electric 
light fittings, such as brackets, ceiling fittings, standards, pendants, 
also switch covers and plates, wall sockets and plug covers. The 
book is fully and well illustrated. 

Messrs. THos. Pracorr & Co, Lro., Birmingham.— Circular 
1 to their welded pipes which they supply complete in any 

ength. 

MoNTE-CaLLow Co, 6, Ludgate Broadway, London, E. C.— Set 
of illustrated sheets in expanding binder, describing and pricing 
the " Emsea motor control panels, switch and oil switchgear, 
overload releases with time lag, enclosed switches and  fuses, 
measuring instruments and resistance units. 

CRYSELCO, LTD., Kempston Works, Bed ford.— Several new lists 
and pamphlets particularising their various standard lines of 
British-made incandescent lamps, also the tubular, flame,“ Alfa- 
megga," and Cryselco Perfect" types. One of the lists contains 
dimensioned outline sketches of standard bulbs, and prices of lamps 
for various voltages and caudle powers. 

The GENERAL ELxcTBIC Co., Lro., London, E.C.—New edition 
of Section P catalogue (12 pp.), containing specification and 
tabulated data relating to the “Witton” single, two and three- 
phase generators with stationary armatures and revolving fields. 


Some excellent photographic views appear of the Dublin Corporation ' 


three-phase generator (already illustrated in our pages), a 1,200- 
K. v. A. slow-speed generator for Cardiff Corporation, some 1,350- 


K. v. A. three-phase generators as supplied to the East Rand Pro- 
prictary Mines, Johannesburg, also plants for Woolwich and 
Fulham. 


Crosby Indicators.—The CRossv SreaM GAGE AND 
VALVE Co., 147, Queen Victoria Street, E.C., have sent us 
a leaflet (No. 1,050) which deals with the Crosby indica- 
tors, detailing their special features. Among others shown 
is one fitted with a continuous drum. This instrument is 
claimed to be particularly serviceable for indicating engines 
where the pressure or load varies, such ss winding or rolling 
mill engines, a full-sized diagram being taken at cach stroke of the 
engine. If desired,the drum can be operated so that only the ordinary 
single diagram is taken. The company's latest pattern of indicator 
is also shown; it is an instrument with the spring outside and 
above the cylinder, wbere it will remain cool under all conditions 
of use, either with steam or gas engines. "This indicator is fitted 
with a piston double the area of the company's ordinary pattern 
indicator, thus atfording a greater active force with a light pencil 
mechanism. The sides of the piston are spherical, so that the 
contact with the interior side of the cylinder is & line, thus 


_eliminating to a large extent any friction between the piston 


and the inner wall of the cylinder. Another speciality is the 
Crosby reducing wheel, which is shown attached to an indicator, 
and which is said to have much simplified the work of indicating, 
as by its aid the stroke of the engine is reduced to the length of the 
diagram required to be taken on the indicator drum, without the 
necessity of erecting levers or other stroke-reducing devices on the 
engine. Another leaflet, No. 1,051, shows various styles of the Crosby 
spring-seat steam valves. A special feature is the large iron body 
valves, with steel pillars and crossbar. 


Book Notice.—Sienve Year Book for 1906. London: 
King, Sell & Olding. Price 5e. net.—' This excellent year-book, 
now in ite second year of issue, retains all the advantages of its 
predecessor, and has been considerably enlarged as well. A portrait 
of Sir William Huggins, retiring President of the Royal Society, 
forms the frontispiece. New astronomical and meteorological maps 
and tables have been inserted, together with many new physical 
and other data. A list of Universities with Professors of Science 
has now been included (can we imagine any University being absent 
from this list ?), and a list of Colonial Scientitic Societies, as well 
as a bibliography for 1905. In common with our friend, the editor. 
of Electricity, we notice our entry in the Directory of scientific 
periodicals is slightly inaccurate. As in the previous issue, the 
summaries of scientific progress during the year are excellent; 
electro-technics is dealt with by Prof. W. E. Ayrton, F.R.S. The 
diary provides ample space for entries, and gives information on 
each page corresponding to the day and date. The whole produc- 
tion, which is edited by Major B. F. S. Baden-Powell, President of 
the Aeronautical Society, is unique, and its general get-up is beyond 
praise. Itis interesting to note that any page can be had separately, 
for the convenience of those who require a copy or copies of a par- 
ticular table, map, or summary. 


West Australia.— A 500-ampcre-honr P. p. batterv and 
Crompton hand reversible booster with switchboard and accessories 
have recently been shipped out to Bunbury, West Australia, to the 
order of Mr. FRANK BROADBENT, consulting engineer, acting on 
behalf of Mrssrs. SPLATT, WaLL & Co., Perth, West Australia. 
The booster, which was designed for 100 amperes charging current 
at 60 volts, and 200 amperes discharging at 30 volts, was put through 
a severe test before dispatch, the motorstanding temporarily double 
its rated load. 


Trade Announcements,—From January 1st, the busi- 
ness carried on for the last 30 years by Mr. W. H. Bavauay, trading as 
Baughan & Co., manufacturing electricians and contractors, will be 
transferred to his son, Mr. A. H. V. Banghan, who will continue to 
trade under the same name. Any firms having claims against Mr. 
W. H. Baugbhan should send in a statement of same for settlement. 

Messrs. PRiTCHETTS & GoLp, Lro., gave taken offices at 20, 
Victoria Street, S.W., and on and after January 8th, all communi- 
cations respecting prices and quotations, and all orders, should be 
addressed to London and not to Feltham as heretofore. Corres- 
poudence re the dispatch of goods and execution of orders should be 
addressed to the works at Feltham. 

Messrs. G. HARLAND, BowbEN & Co., Glasgow, are making a 
special feature of shipyard work. They have just secured the 
important contract to instal complete power in the Camperdown 
Shipyard, Dundee, and have a Clyde order in hand. They have 
recently supplied complete equipment to Messrs. D. I Dunlop and 
Co., shipbuilders, Port Glasgow, and have also executed lighting 
and wiring for Messrs. Russel! & Co., who hold the Clyde record 
for the largest number of vessels launched in 1905, 


American Electrical Exports.—There was a marked 
decline in the exportation of electrical machinery from the United 
States during October last, the returns just to hand showing a total 
of only £105,533 as compared with £132,253 in the corresponding 
month of 1904. Canada continues to be America’s best customer 
for electrical machinery, being responsible for £36,460 of the 
October total, England being second with £10,360. As regards the 
exportation of electrical appliances, these show a noteworthy 
increase from £70,480 in October, 1904, to £90,844 in October 
last. 


For Sale.—The Leeds Corporation electrie lighting 


department is offering certain electric generating plant for sale. 


It is to be replaced by larger plant. See our Official Notices“ 
for particulars. 


Ld 
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Calendars and Diaries.—Many of our readers received 
a year ago a handy perpetual desk calendar from the ARMORDUCT 
MANUFACTURING. CO., Lrp., of Farringdon Avenue, E. C. They will 
be glad to learn that the company has just issucd a set of refills for 
this calendar for the year 1906. By the use of this detail of office 
equipment one is able to enter one’s engagements on daily slips, and 
conveniently keep them ready for reference as a record after the 
engagements have boen fulfilled. 3 

À pocket diary which we should miss very much did it fail to 
appear, is that of the BRcsH ELECTRICAL ENGINEERING Co., LTD. 
It is extremely neat, convenient in size, is accompanied by accident 
insurance policy, and the one for 1906 will be our constant vest- 
pocket companion, as previous editions have been for some years 

t 


past. | 

Messrs. J. HALDEN & Co., Great Chapel Street, Victoria Street, 
S.W., have, as usual, issued a hanging wall calendar with monthly 
tear-off sheets for 1906. Circnlars relating to the firm's drawing 
office instrumente and materials are placed between the calendar 
sheets. 

The BIRMINGHAM ENGINEERING Co., LTD., of Hooper Street, 
Spring Hill, Birmingham, has sent us a calendar card for 1906. 

From Messrs. W. H. WiLLcox & Co., LTD., of Southwark Street, 
S.E., we have received one of their wall date remembrancers for 
the year, with tear-off monthly sheets. 

From Messrs. STEGMANN & Co., of Clapham Junction, there bas 
come to hand a very good desk or hanging calendar with alumi- 
nium frame. 

A hanging calendar for 1906 has been received with monthly 
tear-off slips from Mzxssas. PARMITER, Horr & Co., of Manchester. 

From TERMIT, Lrp., of London, a calendar brings the compli- 
ments of the season. Seven photographic views of the company's 
‘welding system in process of application are embodied in the 
general design. 

A serviceable desk calendar with bold and distinct figuring has 
been received from the ELECTRIC Construction Co., LTD. It has 
a separate card for each montb. 

A useful blotting pad with diary at left-hand side has reached 
us from the Country or DugHAM ELECTRICAL POWER DISTRIBU- 
TION Co., LTD. The blotting pages of the diary each have a mes- 
sage appropriate to the period of the year, for the user, driving 
home the necessity for electric lighting and the fact that the com- 
pany only charges 3?d..per unit. The diary has the usual insurance 
coupon, as has also a very acceptable vest pocket diary that the 
same company has also sent us. 

Once again the HABT ACCUMULATOR Co., LTD., is circulating its 
blotting pads, with top pocket, among its numerous friends. 

The BRusH ELECTRICAL ENGINEERING Co., Lro., has issued a 
large wall calendar of very artistic design. The Loughborough 
works are shown in colours above a block of daily tear-off slips 
bearing Charlotte Bronte selections for the edification of the user. 
a views of Brush rolling stock are arranged about this 

lock. 


Advance in Prices.— Messrs. H. W. SAMBIDGE & Son, 
of Highgate Street, Birmingham, announce alterations in discounts 
consequent upon continued advances in the price of metal. 

The Stoan ErLzctTRIcAL Co., Lro., is announcing an advance in 
prices for carbons, cables, flexible cords, and electrical accessories 
owing to increased cost of raw materials. 


Brush Contracts.—The following contracts have been 

booked by the BRvsH ELECTRICAL ENGINEERING Co., LTD. :— 

For Scott, Stirling & Co., Twickenham —25 double-deck omnibus bodies. 

For the Bury Tramways (per Westinghouse Co.).—8ix single-deck car bodies. 

For the Greenock and Port Glasgow Tramways.--Three double-deck car 
bodies complete, mounted on radial trucks fitted with Brush 12028 motor 
equipments. 

For Leyton.—Two 500-kw. Brush-Falcon reciprocating steam engines. 

For the Great Northern Railway Co., of Ireland (per Manning & Wardle).— 
Four motor coaches complete with trucks. 


Silver Medal.—At the recent Smoke Abatement Exhi- 
bition, Messrs. MELDRUM Bros., LTD., were awarded the silver 
medal for their refuse destructor, this being, we understand, the 
only award of any kind for refuse destructors. 


A Year's Progress.—At the commencement of 1905 
Messrs. Ernest Scott & Mountain, LTD., were still in possession 
of the old works in the Close, Newcastle-on-Tyne, where manu- 
facturing was being carried on under great difficultics owing 
to want of space. New works were erected at Gateshead, and 
such of the old shops as could be made use of were renovated, 
and the whole place was ready for occupying about the end of April, 
1905. The change from the old works to the new naturally caused 
considerable dislocation of work, but was effected without serious 
stoppage by means of a transference of the different departments at 
different times. During the year the firm have completed some 
large contracts, including, amongst others, the following: Electric 
generating machinery for Messrs. Bell Bros., Ltd., Iron and Steel 
Works, Port Clarance, consisting of a 450-K W. continuous-current 
dynamo and a horizontal slow-speed steam engine. A similar set 
with coupled compound Robey engine was also supplied for the 
same station. For the Consett Iron Co., County Durham, the firm 
have completed what is believed to be the largest pumping instal- 
lation in the country. This plant consists of two Scott & Mountain 
500-H.P. three-crank compound enclosed engines and dynamos 
which supply power for driving the pumps, and also for electric 
lighting throughout the works. The pumping station is situated 
about 1,000 yards from the engine house and adjoins the two new 
reservoirs which have been constructed by the Consett Co. 
In the pump house there are three Scott & Mountain three-throw ram 
pumps, baving a capacity of 1,500 to 2,000 gallons of water per 
minute while working against a head of 300 ft. The firm made the 


whole of the cngines, dynamos, pumps and motors. They also 
supplied to Messrs. Cammell, Laird & Co., of Sheffield, one of their 
high-speed enclosed compound engines direct coupled to a 450-Kw. 
dynamo, and also another generator of similar size for mounting on 
the crankshaft of a compound slow speed horizontal engine. At 
the present time the firm are completing an important contract for 
the Alquife mines and railway companies of Spain. These mines 
are the property ofthe Coltness Iron Co., of Glasgow, and the 
Millom and Askam Co., of Cumberland, and the whole plant will 
be driven by electric current generated by water power in the 
district. Other work now in hand includes a large colliery instal- 
lation for the Wigan Coal and Iron Co. for their Manton Colliery, 
this plant consisting of two 500-K w. three-phase generators directly 
mounted on the crankshafts of slow speed engines. This 
installation includes pumps, haulage gears and other 
auxiliary machinery in the colliery. For the Kent Collieries, 
Ltd., the firm have just secured a contract for an electric 
pumping installation to deal with an accumulation of water 
in the shafts which has for some time interfered with progress. 
In this case the whole of the machinery will be manufactured at 
the new Gateshead works, and includes engines and generators, 
special centrifugal pumps with electric motors for lowering down 
the shafts. In a similar connection the firm are supplying to 
Messrs. Barber, Walker & Co’, for their colliery near Doncaster, two 
electric motors for driving centrifugal pumps, also two three-phase 
generators for direct coupling to the exhaust steam turbines of the 
Ratcau type. Messrs. Barber, Walker have also purchased from 
the firm one of their enclosed three-crank compound engines and 
400-kw. three-phase alternators. The firm's operations are, of 
course, not confined to the United Kingdom, but include, as men- 
tioned above, the plant for the Alquife Mines, in Spain, and also a 
large and important contract for the Bengal Coal Co., India, this 
latter plant consisting of electrically-driven haulage and winding 
gears, pumps, &c. Messrs. Scott & Mountain's machinery is now 
being supplied to many of the largest colliery companies in this 
country, and considerable shipments are made to China, Straits 
Settlements, Australia, New Zealand, the Cape, &c. 


Faraday House.—We have received a neat little 
booklet from the Electrical Standardising and Testing Institution, 
of Faraday House, Southampton Row, giving particulars of the 
work done by the Institution, scale of fees for testing, &c. Views 
are given of the large rooms and laboratories, workshops, &c., 
which are now at the command of the staff in the new building, 
and which are specially arranged for the quick and accurate 
testing and calibrating of electrical apparatus and materials of all 
kinds. It is interesting to note that the testing department is kept 
entirely separate from the teaching side of the Institution's work, 
with a special staff exclusively employed in its service, though the 
advice of the principal, Mr. Hugh Erat Harrison, and of Mr. 
Alexander Russell and Mr. J. Thomas, is available when required. 


Consular Notes.—SovTH ArFrrica.—The following ex- 
tracts (reprinted from the Financier) are taken from a recent report 
by U.S. Consul Snodgrass, of Pretoria. The advice, which is that 
of an American to Americans, will doubtless be studied with care 
and deliberation by English electrical manufacturers :— 

“ Africa, both north and south, is an important customer for elec- 
trical supplies of every description, and although the British firms 
have been capturing the majority of contracts, due to their being 
on the ground floor, it is evident that the United States can come 
in for a larger share of the trade by the prosecution of an energetic 
campaign, and by having competent and forcible men in the field. 
Our trade has been falling off this. year, the last month reported 
being May, in which there was a decrease in the shipments of elec- 
trical machinery from the corresponding month of 1904 of 2,800 
dollars. 

“ The great activity in the electrical trade is not by any means 
confined to South Africa, for in Egypt and other northern provinces 
large electrical problems are under consideration. As an instance, 
the Soudan Government is considering the introduction of an exten- 
sive electric tramway system into Khartoum. Neither cables nor 
overhead wires will be uscd, the intention being to store the electric 
power in the cars. It is expected that the system will be extended 
to Omdurman. Public and private installations of the electric light 
on an extensive scale, electrical power, &c., are under consideration, 
and for years to come Egypt will be sending out orders to the 
firms whose names are kept to the forefront, so that it behoves 
Ameriean companies to keep their eyes open for that trade, which 
alone will run into the millions. As the British are in control in 
Egypt, they look upon that field as part of their Empire. 

„In South Africa, especially in the Transvaal, the demands on 
electrical engineers are multiplying to an enormous extent, as the 


mines are running as never before since the introduction of Chinese 


labour. There appears to be a feeling of optimism among the little 
cities, as well as among the larger ones, which is bringing about a 
large expenditure for utilities. Electrical hoists are being installed 
in nearly all the mines; electrical elevators (lifts) are being placed 
in many of the business houses and in the tall buildings of Johan- 
nesburg, and in nearly every town of any importance some large 
electrical project is eitherin hand or in contemplation. 

“In the city of Pretoria, a place of 20,000 people, which has come 
to the front since the conclusion of the war like a boom town of 
the West, the citizens have been worrying along with a horse-car 
line which penetrates the centre of the city, and has perbaps three 
miles of track. The Town Council is arranging to convert it into 
an electrical system at an outlay of several millions, it being the 
intention to lay 15 or more miles of track throughout the munici- 
pality, and also to connect the numerous suburbs lying within a 
radius of five or six miles. 
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“ At Johannesburg several millions were spent in installing an 
electric tram system, but practically all the contracts were captured 
by representatives from Scotland and England. Moet of the 
apparatus to be used was shipped by the ill-fated steamer Clan 
Monroe, which was wrecked near Cape Town some weeks ago, so 
that it was necessary to duplicate the order through the same firms. 


At Volksrust and Klerksdorp'it has been decided to erect lamps, 


and I might go on multiplying instances in which electrical develop- 
ments are being carried on. 

“If Americans care for this trade they will have to wage a war 
for it against the Britishers, who are on the ground and are in 
possession of the country. It will be difficult to wrest it from 
them. However, as America bas captured the mining machinery 
trade on the Rand from all competitors, even under British rule, it 
can do likewise in the electrical field if the same amount of energy, 
concerted effort and brains is expended as was laid out by the 
pioneers in the goldfields.” 


The Dance of the Lamp-Makers.—On Saturday last 
the employés of the Robertson Lamp Co. held their Annual 
Christmas Dance in the |large hall of the Robertson Lamp Works, 
at Brook Green, which was specially decorated by the members of 
the Works Club for the occasion. The evening’s entertainment was 
a great success, there being about 400 employés and their friends 
present. Mr. Hirst, the chairman of the company, with Mrs. Hirst, 
Mr. and Mrs. Max Byng, Mr. and Mrs. Robertson, Mr. Wilson, the 
manager, and Mrs. Wilson, and several other guests, were present. 
The dancing lasted from 7.30 until 12 o’clock. 


LIGHTING AND POWER NOTES. 


Boston.—The T.C. has decided that it is not prepared to 
give consent to the application of the National Provincial Elec- 
tricity Corporation for a prov. order for E.L. 

The B. of T. has written asking the Corporation's opinion as to 
whether the 1900 E.L. order should be allowed to remain in force. 


Brighton.—The Susser Daily News states that the 
Corporation has received a communication from the L.G.B. on the 
subject of the recent inquiry into the application for sanction to 
borrow £38,500 for E.L. purposes, and £5,909 for the purchase of a 
Site for, and the erection of, buildings in connection with the 
undertaking. It is understood that the board is willing to sanction 
the loan for the latter, but the question of the larger amount is 
held over. 


Canada.—Granp Forks.—A contract has been awarded 
by the West Koortenay Power and Light Co. for the con- 
struction of a power line from the North Fork River to the summit 
of Hardy Mountain. 

CHABLOTTETOWN, P.E.I.—The City Council has decided that 
unless the local light and power company rescinds its decision to 
increase its charges for light and power, it will put down a muni- 
cipal plant. 

OTTAWA.—The contract between the city and the Ottawa Electric 
Co. for the lighting of the streets has been cancelled. "The contract 
entered into in 1904 provided that the C.C. should have the right 
to cancel the same at any time, but that such cancellation would 
require two years’ notice. The value of the contract is about 
$26,000 per annum, the number of lamps being about 500, each 
costing $52. 


Cardiff.—From a local paper we learn that the Ely 
Paper Mills are to be operated by clectric power. The proprietors 
have placed orders for the erection of 600 n.r. of generating plant as 
well as some 26 motors, varying in size up to 60 H.P. The question of 
taking a supply of energy from the Corporation or the South Wales 
Power Co. was considered, previous to this decision to put down 
a private plant. 


Chili.— A concession has been granted for the supply of 
the town of Los Andes with electricity for lighting and power. 


Continental Notes.—ItTaLy.—Messrs. Conti & Co., of 
Milan, have becn granted permission by the Novarra municipality 
to erect a water-power plant on the River Ticino at Trecate for 
electricity supply purposes. i 

FRANCE.—A report on tbe electric lighting of Paris has been sub- 
mitted to the Municipal Council, and the latter has placed its 
recommendation before the Committee on the proposed city. budget. 
The recommendations are: (1) All who desire to make propositions 
regarding the future electrical régime in Paris (monopoly, leasing, 
concession, adjudication of contracts for energy in bulk, contracts 
with distribution companies by retail, repurchase of stations and 
distribution networks, &c.) are invited to present schemes before 
March Ist next; (2) should the policy finally decided upon render 
8 temporary arrangement necessary, the authorities are invited to 
receive and consider, in addition, all proposals during the period of 
temporary arrangement, and decide upon the prolongation of the 
same or for an entirely new provision regarding the electric 
lighting in 1907. 


Dorchester.—The T.C. has applied. to the B. of T. for 
an order amending its E.L. order of 1901, enabling it to transfer 
the authorised undertaking to a company. 


Dudley.—The Corporation has been recommended by its 
Committee to agree to the Midland Electric Corporation supplying 
electric power to & manufacturer at Old Hill, until the municipality 
is in a position to do so. 


Fenton.—The Hanley T.C. has approached the U. D.C. 


relative to the lighting of the district by electricity, and the Council 
has decided to receive a deputation on the matter. A Committee 
of the U.D.C. has already received a deputation from the Stoke-on- 
Trent T.C. relative to the E.L. question. 

It has been reported that the U.D.C. is considering the question 
of applying for a prov. order under which Stoke may supply elec- 
tricity to the district. 


Golear.—The U.D.C. has granted permission to the 
Huddersfield Corporation to carry an overhead wire for E.L. pur- 
poses from Cliffe Ash to Wellhouse and Cremble, the Corporation 
agreeing to indemnify the Council against any damage tbat may 
accrue therefrom. 


II ford.— For E. L. extensions to Goodmayes, a L. G. B. 
inquiry was recently held into an application to borrow £5,000. 


India.—MvssoonriE.—— From Indian Engineering we 
gather that this municipality has fully considered the hydro- 
electric scheme, and the Brush Co.'s tender has been recommended 
for acceptance. This is contrary to the advice given by the Indian 
Government's electrical adviser; the tender he recommended was 
about £750 higher. 


Lancaster.—The T.C. has decided to supply energy to 
the new works of the London & North-Western Railway Co. at 
14d. per unit, subject to a minimum consumption of 42,000 units 
per annum for seven years being guaranteed. 


Llanrwst.—In regard to the public lighting of the town, 
the U.D.C. apparently requires the local supply company to remove 
its overhead wires and place them underground. The company has 
informed the Council that, at the expiration of the street lighting 
contract, it will remove the poles and wires where erected. Accord- 
ing to & communication from the B. of T. on the question, the com- 
pany deems that the demand for electric lighting does not justify the 
expense of laying underground mains or providing iron poles in 
place of the wooden ones now in uee. The Council is indignant 
over the company's attitude, and fears that it may bave to incur the 
expense of re-installing gas lamps. The B. of T. has been asked to 
insist on the mains being placed underground forthwith. 


London.—ManvrknBOoNE.—The B.C. generating station 
in Richmond Street and Lisson Grove, is approaching completion, 
and the Finance Committee has reported that it will shortly be 
necessary to take up further loans for the alteration of works and 
maius and meters. 

BETHNAL GnEEN.— Until the B.C. is in a position to supply 
electrical energy itself, it has agreed to the Hackney B.C. supply- 
ing two firms within the Bethnal Green area. 


Mitchelstown.—A L.G.B. inquiry was held recently into 
the application of the R.D.C. to borrow £2,000 for a scheme for the 
electric lighting of the town. 


Newport.—An electrical exhibition, under the auspices 
of the Corporation Electricity Department, is to be held in the 
Drill Hall. 


New Zealand.—New PuywovTH.— The municipal E. L. 
scheme, costing about £7,000, is nearing completion. Water-power 
is utilised to drive the generators. The two turbines are of the 
double vortex type supplied by Messrs. Gilbert Gilkes & Co., of 
Kendal, of a capacity of 67 H.P., and are designed to run at 750 
r.p.m. The Brush Co. has supplied the alternators, which each have 
an output of 45 Kw. at 2,300 volts, 50 cycles, single-phase. The 
exciters are coupled direct to the generator shaft. The energy is 
transmitted from the power station overhead to a transformer 
station, 44 miles distant, where it is transformed down to 440 volta, 
supply being on the three-wire system. The «treet lamps at present 
decided upon are 8 arc lamps and 130 32-c.r. incandescents. 

AUCKLAND.—The City Council has agreed to the Tramway Co. 
giving a supply of energy for lighting, pending the Council being in 
a position to contract for such a supply. 


Rawtenstall.—The T.C. has received from the L.G.B. 
sanction to borrow £12,000 for carrying out the E.L. order. ; 

The Lancashire Electrice Power Co. bas the sanction of the 
T.C. to the erection of overhead mains across the moors on 
the south side of the borough in lieu of underground mains, as 
shown on the deposited plans. 


Renfrew.—The Clyde Valley Electrical Power Co. has 
now laid cables across the River Clyde, and is supplying power to 
Renfrew and district. 


Scottish Mining.—An electrically-driven winding plant 
has been installed at the shale pit of the Tarbrox Oil Co. 


South Africa.—DvnriaN.—The E. L. Committee has 
recommended that the charge for future overhead connections be 
reduced from £2to £1. The Committee also resolved that a tender 
received by the borough electrical engineer from Messrs. Babcock 
and Wilcox, for a new boiler to replace two smaller ones be 
accepted, at a cost of £2,215, including mechanical stoker and 
Buperheater. Tenders are also to be called for extensions to the 
power station buildings. The electrical engineer is to arrange 
for an electrical exhibition, to be held probably in February. 


(Continued on page 23.) 
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THE ELECTRICAL EQUIPMENT AT MESSRS. J. HOPKINSON & C0.'S 
WORKS, HUDDERSFIELD. 


Tug works of Messrs. J. Hopkiuson & Co., at Huddersfield, The buildings consist of a large màchine shop for dealing 
have long been familiar to engineers in this country as the with the extensive series of boiler mountings, valves 
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GENERATING PLANT IN TUE PowER HovsE, MEssnRns. HOPKINSON’S WORKS. 


prolific- source of the well-known “ Hopkiuson ^ steam (ranging from -in. to 20-in. bore), steam and water gauges 
fittings, and miscellaneous fittings in which the firm specialises ; 
The business was established in 1x43, and owing to the adjoinine brass and iron foundries: warehouses. stores and 


View sHOWING Motors DRIVING LINE SHAFTS, IN THE MACHINE SHoP. 


increasing demand for th 
orks was built in 1 


lites at present, of th 
by the firm. 


e firm's specialities, a new Britannia an administrative block, the latter PME spacious offices 

904: the latter works occupy some and dining rooms. 

e 133 acres which have been reserved The manufacturing floors throughout are on one level, 
and all the departments are connected togetlier- by means of 

F 
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tramways ; further facilities for handling work are provided 
in the numerous electric and other cranes distributed through 
the works.“ 

The whole of the works is driven and lighted by elec- 
tricity, generated in the works power station, which 
together with the iron 


foundry is isolated 77 

Cees MMM, 
The power house 

buildings comprise 

boiler and engine 

rooms, the former Yj) 


containing two Lanca- 
shire boilers, each 
30 ft. long and 8 ft. 
diameter, and  con- 
structed for a working 
pressure of 180 lb. 
per sq. in. "The fea- 
ture of the boiler 
house is the arrange- 
ment of steam pipes, 
valves, and boiler 
mountings, which has 
been adopted with a 
view to displaying ,, 
under actual working / tel 
conditions, the various H 
fittings produced in 
the works. T 

The engine house 
plant (illustrated on 
p. 19) consists of two 
high-speed direct-cur- 
rent steam dynamos 
generating at 220 volts pressure, and a main switchboard 
for controlling the works power and lighting circuits. 

The generating sets consist of ‘a Belliss two-crank engine 
direct coupled to a 275-Kw. E. C. C. : multipolar compound 
wound-dynamo, running:at 380 r.p.m.*; and a smaller- two- 
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PLAN OF THE BuNCRANA Power Hovsk (p. 21). 


feeder panels (lighting and power) control six separate 
feeders leading to distribution and sub-boards situated in 
convenient positions. All the feeders and distributors are 
of lead-covered paper-insulated cable, provided with addi- 
tional armour in exposed positions. 
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The main feeders lead into the works in a specially con- 
structed subway under the shop floor, provided with cable 
shelves. 

The distribution boards are mostly five-way, the circuits 
being connected through fuses to positive and negative bus- 
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VIEW IN THE BRASS-WORKING DEPARTMENT, Messrs. J. Hopkinson & Co.’s WORKS, HUDDERSFIELD. 


crank engine direct coupled to a similar 150-KW. dynamo of 
Westinghouse make, with a speed of 450 r.p.m. 

The switchboard, situated at the end of the engine room, 
consists of two dynamo panels, two panels for controlling 
the works lighting, and a further one for the power circuits. 

The generator panels are eaclr equipped with a triple-pole 
main switch and a circuit-breaker on the negative side: the 


bars mounted on separate slate slabs, and the whole enclosed 
in teak boxes, with glass doors. 

The distributors, which run in steel conduits to the 
various motors about the works, terminate in each case in 
a double-pole switch and motor-starter fixed on a teak board 
in the vicinity of the motor. 

The group system of driving has been adopted in the iron 
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and brass departments, where each line of shafting is operated 

by a slow-speed motor through a chain drive. The driving 

arrangement is clearly illustrated in the lower view, p. 19. 
The motors are of both shunt and compound-wound types, 


and include six of P 
20 H.P., one of 12 
H. P., 10 of 10 H.P., 
and à 5-H. p. motor. 
They were supplied 
by various makers. 

The lighting 
feeders run to three 
distribution boards. 
fitted with double- 
pole switches and 
fuses, and thence 
to sub-lighting 
boards, similarly 
equipped for con- 
trolling the various 
lighting-circuits. 

Some 160 Jan— 
dus enclosed are 
lamps, of 1,000 
6. P. each, and run 
two in series, 
are utilised for 
lighting purposes, 
and the offices are 
fitted up with in- 
candescent lamps. 

The latter are ar- 
ranged to be run from 
the Corporation's sup- 
ply by means of a 
change-over switch, in 
the event of the works 
plant being shut 
down. 

The factory hours 
are arranged on the 
one-break system, 
the single interval 
being from 12.30 to 
1.30. 

The working week b 
is 523 hours, but the p. 
wages are based on a f 
54-hour week, the 
additional 14 hours 
wages being given as 
a bonus to all men who 
make a full week. 

The firm make a point of interesting their men in the 
work, and in addition to the provision of dining and lecture 
rooms, they are offering prizes to workmen suggesting 
improvements appertaining to the business. 


ELECTRIC LIGHTING AT BUNCRANA, 
CO. DONEGAL. 


[IN our issue of October 13th, 1905, we briefly alluded to the 
inauguration of this scheme for lighting the small village of 
Buncrana, in Ireland; we are now able to place before 
our readers some supplementary details of the installation. 

The project was the result of local enterprise, and in 
carrying it out a narrow strip of land lying between an 
existing water-driven flour mill and the river was utilised as 
a site for a power house, and various hydraulic works were 
executed in order to utilise an existing reservoir situated 
about a } mile above the mill. 

The new building, which is solidly constructed in stone, 
is one storey throughout, although provision is made at one 
end for an additional floor to accommodate a storage battery. 
A plan of the building is given on p. 20, and it will be 
seen that both turbine and gas engine plant are installed, 
the latter being available in case the water supply should 
fail. 

The water supply flows from the storage dam, along a 

head race constructed on the. river bank, to a point about 
600 ft. from the power house ; the head race terminates in a 
chamber fitted with a strainer and sluice gates; and a 
riveted steel pipe line, 28 in. internal diameter, leads to the 
turbines. 
The pipe line is practically all underground, and allows of 
5 an available head 
of 60 ft. at the 
turbines. Two of 
the latter are 
installed, of the 
latest improved 
Leffel type; each 
is capable of 
developing 60 
B.H.P. at a speed 
of 780 r.p.m., and 
isconnected through 
an 18-in. ` sluice 
valve to the pipe 
line which ter- 
minates just outside 
the building. 

The turbines, 
which we illus- 
trate herewith, 
are of the “ mixed 
flow " type, fitted 
with runners 
13] in. diameter, 
which revolve 


within a casing 
provided with 


A SINGLE TURBINE AND GENERATOR UNIT, BUNCRANA. 


adjustable gun-metal guides, so that steadiness of running 
and high efficiency are obtainable over a wide range of gate 
opening. 


Steel suction pipes, by which the water is discharged, lead 
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back to the river, the tail water level being some 12 feet 
below the turbines. ` l ri? 

| Each of the latter is direct coupled to a Crompton four- 
pole shunt-wound generator having an output of 80 amperes 
at 480 to 500 volts pressure. | 


CROMPTON BALANCER, BUNCRANA. 


We now come to the gas plant, which is interesting. as 
being the second ** suction " plant installed in Ireland. 

The engine, which is capable of developing 75 h. H. f. at a 
speed Of 180 r. p. m., is fitted with balanced cranks and 
magneto, ignition with a timing adjustment. 

As will be seen from the plan, the engine drives on to a 
countershaft by means of a pulley fitted with a friction 
clutch, and from the shaft a belt drive leads back to a 
45-KW. enclosed type generator of similar make to the others, 
and capable of giving 85 amperes at 550 r.p.m., which is 
situated in proximity to the gas engine. 

The countershaft can also be utilised for driving the flour 
mill adjoining. 

The suction producer plant is of the builder's latest type ; 
the generator is fitted with a rocking grate and a feed-water 
heater for producing the necessary water vapour for gas 
making. "The gas passes through a coke scrubber to the 

engine, through some 35 ft. of gas main, and we understand 

that this exceptional arrangement has so far given no trouble. 
The water for cylinder cooling and for the gas generator is 
drawn from the river and stored in a tank on the roof, a 
small rotary pump driven from the engine, being utilised for 
this purpose. 

The arrangement of the electrical plant presents some novel 
features, as the gas engine dyngmo is so connected that it can 
be operated as à 50-B.H.P. motor from the turbo-generators, 
for driving the adjacent mill, if desired, through the counter- 
shaft, the clutch of the gas engine drive being then with- 
drawn. - : 

- The variation of speed in the motor has been obtained by 
inserting a shunt regulating switch in the field circuit of that 
machine. 

A balancing set, which is also installed in the engine room, 


DIAGRAM OF SWITCHBOARD CONNECTIONS, 


is capable of dealing with an out-of-balance current of 
20 amperes on either side of the three-wire system. The 
machine consists of two four-pole direct-coupled generators, 
with a speed of 1,500 r.p.m. 


The switchboard, which was supplied by the G.E. Co., 
Ltd., consists of five polished marble panels ; two separate 
turbo-generator panels are provided, and:a third panel 
controls the generator or motor (as the case may be) 
installed near the gas engine. 

These panels are equipped with single-pole quick-break knife 
switches, enclosed fuses, field regulating switches, &c. ; the 
third panel is fitted with an additional twelve-way 50-H.P. 
motor starting switch in parallel with the negative knife 
switch. 

The starting switch is mounted on the lower portion of 
the central panel, which also contains a double starting 
switch of similar construction for connecting the two balancer 
armatures to the neutral bus-bar, and a leakage ammeter. 

The feeder panels control four private and two public 
lighting feeders ; each feeder has an ammeter and enclosed 
fuse in circuit, while both poles are protected by B. T. H. 
lightning arresters, the distribution being by bare overhead 
wires. Kicking coils, inserted in. the bus-bars between the 
feeder aud generator panels, are also provided for protecting 
the machines. 

A double-pole change-over switch on the right hand of 
the feeder panels, enables the power house and mill lighting 
installations to be connected to either side of the system, for 
balancing purposes. The power house wiring is all carried 


out in casing, the latter being served with two good coats. of 


vompound, where the wires emerge for connection to the 


MAIN SWITCHBOARD, BUNCRANA, 


overhead system. The distribution mains are carried over- 
head throughout, on poles spaced about 130 ft. apart, and 
placed as far as possible out of sight behind the houses. 
In a few cases of straight runs, the line is placed 
along the edge ofthe footpath. 

The cables consist of bare copper 
strand suspended from porcelain oil insu- 
lators on the cross arms of the poles : the 
distributors are 7/15 8.w.G., the neutral 
mains consist of two No. 10 S. W. G. wires. 
cross-connected and arranged, in ac- 
cordance with the B. of T. regulations, 
on the lowest cross-arm and outside the 
other conductors, with a view to earthing 
either of the latter, in case of breakage. 

The house services are tapped off the 
overhead lines at intervals, lead-covered 
insulated wires being led into the buildings. 

The contractors for the whole of the 
power house installation were Messrs. 
James Gordon & Co., of London, who 
also designed and supervised the carry- 
ing out of all the constructional and 
hydraulic work in connection with 
the scheme : the gas engine and producer 
plant were supplied by Messrs. William Grice & Sons, 
Birmingham, as sub-contractors. 

Mr. Louis J. Lawless, of Dublin, acted as consulting 
engineer for the electrical section of the work. | 
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LIGHTING AND POWER NOTES. 


(Concluded from page 18.) 


South Ameriea.—Ba4ntA BLANcA.— For the following 
we are indebted to the Review of the River Plate :—]n view of the 
numerous fatal accidents that have taken place from defective 
E.L., installations, the municipality has resolved that the public 
and private lighting by electricity shall be immediately suspended, 
and not renewed until the pressure has been changed to 500 volts. 
Our contemporary states tbat the whole of the supply company's 
mains, installations and plant are in a most deplorable condition." 


Todmorden.—The T.C. has reduced the price of energy 
from 5d. to 3d. per unit. 


U.S.A.—San  FnaNcISCO.— The California Gas and 
Electric Corporation of Sacramento Valley and the Frisco Gas 
and Electric Co. have united as the Pacific Gas and Electric 
Co., and propose to distribute power in San Francisco from the 
Sacramento Valley Falls. 

MILWAUKEE, WIS.— The granting of a licence by the Council to 
the Municipal E.L. and Power Co. is under consideration. It is 
proposed to install plant to supply 3,000 2,000-c.P. lamps, at an 
expenditure of not more than £:0,000. The cost per annum for 
street lighting is estimated at £18 per lamp. 

New YoRE.—The City Council has been recommended to 
erect a generating plant for Brooklyn at a cost approaching 
£1,800,000. This is part of the scheme to substitute municipal 
supply for that from the Edison Co., and similar to that decided 
upon for the borough of Manhattan. The small municipal plant 
recently erected is now supplying lighting for the Williamsburg 
Bridge. 


Wellingborough.—Representatives of the Northampton 
E.P. and Traction Co. have waited on the R. D. C. in regard to an 
application for a prov. order, and have stated that at present, as a 
nucleus scheme, the company intends to lay mains to Rushden 
and Higham Ferrers. 


West Bromwieh.—The E.L. Committee has recom- 
mended the T.C. in future, for a demand above 3 H.P. when the 
consumption does not reach 600 units per quarter, to charge 14d. 
per anit, and when it reaches 600 units or above per quarter 1d. 
per unit. Discounts varying betwecn 24 per cent. and 10 per cent. 
should also be allowed consumers of energy for power amounting 
to between 6,250 and 25,000 units per quarter. 


Willesden.—The L.G.B. has sanctioned the borrowing, 
by the Council, of £20,000, which is to be expended as follows :— 
Mains, £13,678 ; services, £1,382; plant and lamps, £3,500; meters 
and indicators, £1,440. In regard to the resolution adopted in 
October last to put up 50 additional arc lamps, without increasing 
the present charge, the U.D.C. has, on the recommendation of the 
resident engineer, adopted flame lamps, and increased the 
number to 66. 


Willington.—A meeting of the ratepayers has been 
held in the town to protest against the action of the U:D.C. in not 
supporting an E.L. scheme brought forward by the County of 
Durham E.P.D. Co. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.—At the monthly meeting of the City Council 
on New Year's Day, it was announced that the total cost of the con- 
version aud purchase of the tramway system was £1,052,714, less 
salvage £40,405, leaving the net cost of the undertaking £1,012,309. 
Of tbis sum only £900,000 was borrowed, and from that stamp and 
other duties amounting to £34,413 had to be deducted. Further 
borrowing powers were available up to £100,000. The system up 
to the present has been a decided success. 


Birkenhead.—The Corporation has obtained a fiat from 
the Attorney-Genersl authorising proceedings against the Mersey 
Railway Co. and has caused a writ to be served on the latter 
to answer an application which will be made by the Corporation 
in the Chancery Division to restrain the company from running 
motor-buses within the borough. 


Continental Notes.—ITALVYV.— The Austrian Consul in 
Genoa reports that, although the Simplon Railway has not yet been 
completed, nevertheless, a Swiss-Italian Committee has been formed 
to arrange for the construction of an electric railway over the 
Splügen. The proposed course is from Chiavenna vid the S. Giacomo 
Valley to Thusis Chur. The length of this line would be about 
99 kilometres, and the cost about £7,000,000. 

The Comitate Superiore Delle Strade Ferrate has sanctioned the 
construction and exploitation of an electric tramway from Villa 
Salazar-Ponte Chiasse to the Swiss border. 


Coventry.—It was with surprise that we gathered from 
the Daily Mail that the T.C. of Coventry had started letting out 
electric motor-cars on hire, with such success that a large number 
were about to be added to the stock. It appears, however, that the 
Corporation, as we have previously stated, lets out motors, Sir A. 
Harmsworth having edited a book on Motoring,“ his staff 
apparently think that all “ motors" are motor-curs. 


Delagoa Bay.—At a meeting of the Delagoa Bay 
Development Corporation, Ltd., last week, the chairman, in 
referring to the electric tramways, said that these were at the 
present time the least satisfactory of the company's various works. 
Expenses were being gradually reduced, and the directors hoped 
that before long the receipts would exceed the expenses. The 
success of the tramways was dependent in a great measure upon 
the increase of the population of the town, unless other sources of 
revenue were obtained, such as the sale of power, freight traffic, 
&c., which they were endeavouring to develop in every possible 
way. They had to contend with considerable racial prejudices ; 
the whites would not ride with the yellows or the blacks, and 
these difficulties had to be overcome by running separate cars for 
each colour, which would mean a tremendous increase in the staff 
and working expenses. During the year ended June 30th they had 
carried 721,078 passengers, and run 287,519 miles. The travelling 
population was carried by the company 120 times in the course of 
the year, which compared very favourably with most English 
towns. He regretted, however, that the number of passengers per 
car-mile was lower than most returns, and this was, of course, the 
great reason why the tramways did not make progress. At the 
same time, these two facts taken together—namely, the number of 
times the population were carried and the number of passengers 
per car-mile—indicated that the present service was quite sufficient, 
and was efficiently handling all the work that could be expected in 
the present state of the port. It also indicated that much could not 
be expected by an immediate extension of the company's lines. Since 
April last they had been running seven cars with a 20-minute ser- 
vice. There was every reason to believe that, as the town developed, 
the receipts of the tramways would rise considerably without in- 
creased expenditure or immediate extension, because the track at 
present covered an enormous quantity of unbuilt-on ground, and 
naturally the desire would be to build on streets where cars already 
ran. The freight car traffic was a very promising feature, and 
would, he thought, steadily increase. The sale of power was also 
being developed, and should increase as the town improved. In 
order to assist the directors in arriving at a solution they called in 
the assistance of Messrs. Mordey and Dawbarn, consulting engineers. 
Within the past months they had furnished the directors with their 
preliminary report and advice. A member of their firm was at 
present in South Africa, and after the directors had received a 
further report from him, they would determine the best course to 
follow in order to endeavour to place this service on a better basis. 
The board had every reason to believe that the working costs for 
the present year would be considerably reduced. The proportion 
of expenses to receipts had diminished from 165 per cent. in June, 


1904, to 123 per cent. in June, 1905, while in July it was 110 per 


cent. 


Dundee.—The electric. tramway between Dundee and 
Monifieth, which has been constructed in six months, was opened 
to public traffic on the 27th ult. 


Hythe (Kent).—4A special meeting of the T.C. was 
held on Friday to consider as to applications for consent to tram- 
ways and make order thereon." Mr. Sellon wrote stating that he had 
deposited the £2,500 promised in the local bank in the joint names 
of the promoters and the Council, and Mr. Cownie, on behalf of the 
National Electric Construction Co., wrote saying that a sum of 
£2,000 could be had for the asking as a ,deposit and guarantee that 
the syndicate would carry out certain street widenings, &c., when 
called upon. As usual, the meeting ended without any definite 
result being arrived at. 


London.—GnkaAT NORTHERN AND City RarLwav.—In 
place of the straps which have proved objectionable to passengers 
who are compelled to stand in the electric trains, the management of 
the G.N. & City Railway is introducing brass handles fixed on the 
woodwork. The handles are a great improvement, well worthy of 
imitation where it is possible. 

METROPOLITAN District RAILWAV. — The company has now 
completed its system of automatic signalling, and as soon as this is 
passed by the Board of Trade, it will be possible to increase the 
train service by 50 per cent.; eventually a two-minute service is to 
be established. | 

L.C.C.—On the 28th ult. the B. of T. inspection of the tramway 
subway of the L.C.C. took place. It is hoped that a sufficient 
number of cars will have been delivered by the end of January to 
enable the operation of the line to be commenced. 


Rochester.—The: Corporation is now taking definite 
steps towards the commencement of the electric tramways and 
improvements scheme. The contract to lay one section of the 
tramway extension from the bottom of Star Hill to Borstal Road 
(Delce Grange) has been given to Messrs. Dick, Kerr & Co., both 
for the permanent way and for the overhead equipment. j 

The Chatham and District Light Railway Co. have announced 
that they will commence the extension of their line from Jezreel's 
Tower, Chatham Hill, to Ramham (a distance of eight miles) in 
March next. 

Wallasey.—The Wirral Railway Co. is seeking powers 
to run motor-’buses in the Wallasey district, and has deposited a 
Bil specifying such powers. The Wallasey District Council, 
through its clerk, has written to the solicitors to the railway com- 
pany, asking if they are prepared to agrce to a clause similar to 
that inserted in the North-Eastern Railway Act of 1905, providing 
that the Jocal authority may prescribe the route to be taken by any 
railway omnibus between the points of arrival and departure, and 
that the company shall not run any railway omnibus in any district, 
otherwise than to or from a station or hotel of the company, with- 
out the consent of the local authority. 


xor - 
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Wednesbury.—The T.C. has decided to borrow the sum 
of £17,500 in order to purchase the tramway undertaking in the 
borough from the South Staffordshire Tramways Co. 


TELEGRAPH AND TELEPHONE NOTES. 


Durban.—The new municipal telephone system was to 
be inaugurated on December 11th, by which it is hoped greatly to 
increase the number of subscribers, who have held back whilst 
awaiting the new system. "There will be a reduction in the cost of 
connection, which now stands at an average price of £12 per annum. 


German Submarine Cables.—The recent completion 
of German-Dutch cables in the Far East has been followed by the 
publication of particulars in reference to the development of the 
submarine cables of Germany since the year 1871. It is asserted 
that Map now possesses one-fifteenth of the total length of 
submarine cables in the world, as compared with the ownership of 
only 1-26th of the mileage about two years ayo. The number of 
German cables which exceed 100 kilometres (52 miles) in length 
at present amounts to 13, of which the following is a list, giving 
the year of establishment and length in kilometres. 


Location of Year Length in 

submarine cables. established. kilometres. 
1. Emden, Borkum and Lowestoit "m .. 1871 421 
2. Hoyer, Westerland and Arendel (Norway)... 1879 472 
3. Emden and Valencia (Ireland) ET . 1882 1,685 
4. Emden, Borkum and Vigo (Spain) ... 1894-6 2,099 
5. Sassnitz and Trelleborg (Sweden) ... . . 1898 117 
6. Emden, Borkum, Horta and New York... 1900 7,709 
7. Tsintau and Chifu (China) ... € .. 1900 457 
8. Tsintau and Shanghai (China) - .. 1900 702 
9. Emden, Borkum and Boston (England). 1901 465 
10. Emden, Borkum, Horta and New York 1903-4 7,905 
11. Constanza (Roumania) and Constantinople 1905 343 
12. Menaas, Yap and Guam 885 - .. 1905 3,249 
13. Shanghai and Yap  ... is T .. 1905 3,588 
Total length in kilometres 29,112 


It wil be seen that the total length of the cables reaches 
29,112 kilometres,.or, say, 18,049 miles. Cables Nos. 3 and 9 
belong jointly to Germany and England; No. 5 is the property in 
common of Germany and Sweden ; Nos. 4, 6 and 10 are owned by 
the German Atlantic Telegraph Co.; No. 11 belongs to the East 
European Telegraph Co., and Nos. 12 and 13 to the German-Dutch 
Telegraph Co.; while the remainder represents national cables of 
the German Government. It should be noted that the Emden- 
Valencia cable, which is not working now, served exclusively for 
telegraphic communication with America, but was discontinued 
when the German Atlantic cables were brought into operation. 

The above liet of long submarine cables is amplified by a number 
of short cables which partly connect together localities on the 
German coast line, and partly serve as a means of communication 
between Germany and neighbouring countries, as, for instance, 
Denmark, Sweden and Switzerland. Thus a cable 83 kilo- 
metres in length was laid between Arkona and Trelleborg as far 
back as 1865. In addition to these, there are three African cables 
which are rented from the English owners on the payment of an 
annual charge. These are the Zanzibar-Bayamoyo- Dar-es-Salaam 
cable, which is 136 kilometres long, and the Swakopmund- 
Mossamedes cable, both of which belong to the Eastern and 
South African Telegraph Co. The third, which is owned by the 
African Direct Telegraph Co., is located off the Cameroons, and 
connects Bonny to Duala, a distance of 337 kilometres. 

The recent laying of cables in the Far East, which the Germans 
claim as a brilliant success for the makers and layers of 
the cables, has so frequently been referred to that it 
is now only- necessary to mention the depths which were 
encountered. It is stated {that the American Pacific cable in 
places was laid in 1903 at a depth of nearly four miles, but this 
record was beaten by the Menado-Yap-Guam cable, which was laid 
by the Stephan ip the Spring of 1905 in depths reaching over 41 
miles. The Shanghai-Yap cabie offered even greater difficulties, the 
depth in the vicinity of the Liukiu Islands being 4:96 miles. The 
successful completion of these cables is regarded in Germany as 
showing that the cable-makers in that country are no longer behind 
the best of the cable manufacturers in Great Britain. 


Glasgow.—The daily Press reports that the underground 
cable between London and Glasgow has now been completed, and 
was brought into use on Saturday last. This report is, however, 
incorrect. 


Post Office Telegraphs.—A number of changes have 
heen made in the telegraphic signal code to facilitate the use of the 
Murray-Creed type-printing telegraph system, which is now under- 
going practical trials under commercial conditions in the hands of 
the Department. 


Persia.— Construction operations have begun at Karachi 
in connection with the Indian extension of the Central Persian 
telegraph line, which will proceed to Panjgur by way of Bela, a 
distance of over 300 miles, and eventually will connect with the 
Indo-European "Telegraph Co.'s system at Teheran. 


Russia.—Telegraphic troubles are still being experienced 
in Russia. 

Street barricades have been erected composed of telegraph posts, 
&c., bound together with wire, and troops and the police bave been 
authorised to shoot anyone found interfering with the telegraphs and 
telephones. 

Telegraphic and telephonic communication between St. Peters- 
burg and Moscow is still interrupted. | 

The electric light supply was resumed in Moscow on December 
29th, according to a Reuter dispatch. 


Telegraphic Interruptions and Repairs :— 


CABLES, 
Trinidad-Demerara (No. I.) T 1 9 
Dominioa- Martinique we ^ as .. May", 1902.. es 
St. Lucis-Martinique .. ve " és .. May", 1 828 
Reissa- Issa (Yemen) Camaran as = .. Oct. 
Cayenne-Pinheiro NI ex dà 

Vladivostock - ee 
Closed { Port Arthur-Ch u ee oe ee . os 
Jamaica-Colon .. ae as we és .. Jan. 6, 1905.. 
Cadis-Tenerif ee ee ee ee ve e 


Tarifa-Tangier .. ss Jan. 18, 1904 

Puerto Plata-Martinique Oct. 30, 1905 

8t. Thomas-St. Kitts , Dec. , 1905 

Manila-Iloilo vs ss Dec. 28, 1905 
LANDLINES. 

Puerto-Barrios ee ee oe ee ee ee Aug. 98, 1908 .. ee 

Kertch-Soutehoum Bept. 27, 1904 è 


Communication with Brazil via Galveston. x^ July 18, 1905 i 
Indo lines .. T " she "M v - ‘ 


Turkey.—The Ottoman Administration has officially 
notified the Bureau International at Berne of the opening of two 
new telegraph routes between Turkey in Europe, and Bulgaria, 
the one vid Barakovo, and the other vid Dévc-Baghirdan. 


Venezuela.—The Herald, New York, publishes a 
Caracas telegram, saying:—" The Constituritunal declares the French 
Cable Co. refuses to pay the municipal tax necessitated by the 
annulment of its contract. The time for payment has been 
extended till the middle of January. In the event of the closing 
of the cable, the Government is preparing stegmships to carry 
cablegrams between Mercuro and Trinidad for transmission by the 
English cable.” 


Wireless Telegraphy.—A series of wireless telegraphic 
experiments took place between the battleship Hindustan, during 
the recent passage home of the Atlantic Fleet, and the cruiser 
Drake, flagship of the Second Cruiser Squadron, stationed at Gib- 
raltar. Messages were received by the rake at a distance of 
230 miles, which is a record in wireless telegraphy west of 
Gibraltar. 

According to the Daily Express, the Hamburg-American line has 
concluded contracts for the installation of the Marconi wireless 
telegraphic apparatus on board all its ocean. going liners. 


CONTRACTS OPEN AND CLOSED. 


^ 


OPEN. 


Aberdeen.— January 6th. Six tramear top-deck covers 
for the Corporation. See “ Official Notices” December 20th. 


Belgium.—January 13th. The municipal authorities of 
Foret (province of Lige) are inviting tenders until the 13th inst. 
for the concession for the supply of electrical energy for lighting 
and power purposes in the little towns of Foret, Chaudfontaine 
and Telff, during a period of 22 years. Particulars may be obtained 
from, and tendere are to be sent to, Le Bourgmestre de Foret 
(Liege. 


Croydon,— January 9th. The Guardians are inviting 
tenders for electric fire alarms at the Infirmary. Specifications, &c., 
from Mr. Henry Berney, architect, 104, George Street, Croydon 
(deposit, £3 3s.). 


Marylebone.—January 10th. 
also stores, for the Borough Council. 
December 22nd. 


House service fuse boxes, 
See two “ Oflicial Notices " 


Plymouth.—. January 24th. Stores for the Corporation 
electricity department. 


Pontypridd.—January 15th. Eight double-deck tram- 
cars for the U.D.C. See Official Notices " December 22nd. 


Pretoria.—April 6th. Refuse destructor to treat 60 
tons of refuse per diem for the Municipality. Mosenthal, Sons and 
Co., 72, Basinghall Street, E.C. 


Rosario,—^April 16th. The municipality asks for tenders 
for the public lighting of the City. 
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St. Pancras.—January 9th. Arc lamps, columns and 
cradles for the B.C. See Official Notices" December 22nd. 


Shanghai.—January 12th. 
current energy meters for the Municipal Council. 
Notices ” to-day. 


Single-phase alternating 
See “ Official 


Southend-on-Sea,—January 25th. One 500-xw. steam 
dynamo for the Corporation: See “Official Notices” December 
22nd. | 

CLOSED. 


Belgium,—The Cockerill Co., of Seraing, has secured a 
contract for a 3,000-H.P. Parsons steam turbine and Brown-Boveri 
dynamo for the steel works of M. G. Boel, at La Louvicre. 


confirmed a 
recommendation of their Health Committee, who reported that 
arrangements had been made with the D.P. Battery Co., Ltd., for 
the maintenance and repair of the battery used for the electric 
lighting at Ham Green Infectious Diseases Hospital, for a term of 
ten years, at £30 per annum. The Electrical Committee, at the 
same meeting, reported that they had entered into a number of 
important contraet4. The list is appended :— 


Siemens Bros. & Co., Ltd., switchgear, Temple Back .. £4,818 
Key Engineering Co., arc switchboard, Temple Back .. .. . 254 
Bruce Peebles & Co., Ltd., motor-generators .. sg m 6s 8,418 
Willans & Robinson, Ltd., E. H. r. turbo-alternator 5 E .. 12,100 
Biemens Bros. & Co., Ltd., H.T. switchgear, Avonbank 8,217 
Siemens Bros. & Co., „Lied., E. H. T. switchgear, Avonbank and Tempie 

Back E ; 6,071 
F. Chown, machine foundations, Avonbank ME is Sè 680 
J. Lysaght, Ltd., boiler and pipe gangways, Avonbank d 131 
8trachan & Hen Ltd., 1 00 74 gallery. Avonbank. $e 888 
A. J. Colborne, motor- generator room, Temple Back . "n di 776 
British Westinghouse Co., Ltd., motor-generators s , 


1 
British Electric Transformer Co., Ltd., transformers . s 1 
Lonsdale Bros., Ltd., boiler and pipe covering, Avonbank . ; 

Siemens Bros. & Co., "Ltd. ., E. H. T. and L.T. sub-station switchgear . 1 
E. Nuttall & Co., construction of sub-station, Cumberland Road .. 4 


Durban.—The E. L. Committee recently recommended 
the acceptance of the tender of the Reason Manufacturing Co. for 
50 fuses, at 21s. each, through the London agents, and 50 from the 
local firm of Messrs. Hubert Davies & Spain, of Verity’s fuses, at 
22a. each. Six tenders were also submitted for 3,200 yards of 19/16 
H.T. c.c. cable, and 3,370 yards of 2 sq. in. single cable. The 
acceptance of the lowest tender, that of the Henley's Cable Co., 
at £555 and £655 respectively, was approved of. 


Glasgow.—The Corporation has decided to install three 
further turbo-generators of 3,000-Kw. each, and the complete con- 
tract, including turbines, alternatora (two of which are of Dick, 
Kerr & Co.s make, whilst the third is to be of the Westinghouse 
Co.'s make), together with condensing plant, has been placed in the 
hands of Messrs. Willans & Robinson, Ltd., of Rugby, who will 
manufacture the turbines and condensers themselves. Two of these 
turbine sets are intended for installing in the St. Andrew’s Cross 
station, whilst the third will be installed in the Port Dundas station. 


Leyton.—Thermit, Ltd., have secured the contract for 
the welding and cross bonding of about 18 miles single track in 
connection with the electrification of the U.D.C. tramways. ` 


New “Zealand,—WELLINGTON.—The City Council has 
received the following tenders, in connection with the Melrose 
tramway extensions, for overhead work and feeders : — 


J. M'Lellan . (accepted) £6,788 
Birks & Taylor ‘is ex 6,915 
Noyes Bros. $a is € 8,918 


Wimbledon.— The T.C. has provisionally accepted the 


following tenders :— 


Telephone cables and pilot wires, Johnson & Phillips, Ltd., £586 6s. 

Two-ton overhead crane and steel joists, and crane rails for 'generating station, 
Herbert Morris & Bastert, Ltd., £42 12s. 

Electrically-driven Plane UE x Raynes Park pumping station, Brush Electrical 
Engineering Co., 


Handy Medical Battery.—An extremely neat little 
contrivance has reached us from Messrs. Huggett & Worthington, 
of 30, Sankey Street, Warrington, in the shape of a pocket primary 
battery and induction coil. The apparatus is designed so that the 
act of holding it in one hand switches on the current, and a little 
regulator provides for varying the intensity of the interrupted 
secondary current—which, we believe, medical electricians cal] 
“ faradic "—a very necessary accessory, for when full on the 
shocking powers of the instrument are, to say the least, severe ! 
We admit that we were more than surprised when we first tested 
its powers. A convex metal disk and a round massage ball are fixed 
to the front-and top of the case, and the mode of use is to hold the 
device in one hand, while applying the disk or ball to the body ; or 
in the bath, the disk can be applied to the tap or the plug chain. 
It is stated that the battery will last about 350 days, at the rate of 
five minutes per day, and can readily be renewed when exhausted. 
It is certainly clever; as to its therapeutic merits, we can say 
nothing beyond the fact that it is a genuine (and powerful) source 
of faradic currente. 


FORTHCOMING EVENTS. 


Saturday, January 6th.—At 8 p.m. Association of Engineers-in-Charge. Visit to 
building, plant and batteries at the Courts of J ustice for lighting the 


Thursday, January 1lth.—At 8 p.m. I. E. E. Conclusion of Discussion on Mr 
W. H. Patchell’s paper on The Charing Cross Co.’s Bow Works.” 

Friday, January 12th.—At 7.80 2 I. E. E. (Manchester Students). Mr. 
J. C. Ward on The Electrical Equipment of Automobiles.“ 

At 8 p.m. I.C.E. (Students). The Theory of Machines by Prof. 

J. D. Gormack. 

Saturday, January 18th.—At 7 p.m. Association of Engineers-in-Charge. 
evening. 

Tuesday, January 16th.—At 7.80 p.m. I.E.E. (Manchester). Mr. W. C. Mountain 
on “ Electric Windin s applied to Main Shafts, considered Practi- 
cally and Commerci 


Social 


Wednesday, January 17th.—At 7. 30 p.m. I.E.E. (Birmingham). Meeting. 
Thursday, January 18th.—Rugby Engineerin Ee Mr. F. J. Sharr on 
„The Design of a Large Shop for Electrical Manufacturing.“ 


Friday, January 19th.—At 8 p.m. I.M.E. Meeting (Election of Officers). 
At9 p.m. Royal Institution. Prof. J. J. Thomson on Some Applica- 
tions of the Theory of Electric Discharge to Spectroscopy.” 
N.E. Coast Institution of Engineers and Shipbuilders. Meeting. 
Saturday, January 90th.—At 7.90. Glasgow and West of Scotland Technical 
College Scientific Society. Mr. J. Hogg on ‘‘ Deep Mine Pumping.“ 


THE ELECTRICAL ENGINEERS R. E. (VOLS.). 


THE following orders are issued :— 


Monday, January 8th.—“ A” Company, technical instruction, 7 p.m. 

Tuesday, January 9th.—'* B' Company, technical instruction, 7 p. m.; medical 
pas ci on, recruits, 7 p.m 

SN A „Januar lith.—«C" Company, technical instruction, 7 p.m 
fiday, d anuary h.—'* D" Company, recruits’ infantry drill, 6 p.m. ; technical 
instruction, 7 p.m. 

Saturday, January 13th.—Week-end instruction (whole day) for D ” company 
“D” company supper at 7 p.m, 


J. H. S. PHILII B, Captain E. E. 
For O. C. E. E. R. E. (V.). 


New Rand Power Scheme. — Reuter reports from 
Johannesburg that a scheme is under consideration for the installa- 
tion of an electric generatiug station at Vereeniging capable of 
developing 100,000 H. P. for supplying the needs of the Witwaters- 
rand. Vereeniging is 32 miles in a straight line from the Rand, 
and it is intended to utilise the coalfields in the Vereeniging dis- 
trict, where a plentiful supply of water is also available. The pro- 
moters of the scheme contemplate the provision of electricity for 
power purposes aud for the supply of light and heat to the whole 
reef, including Johannesburg and the neighbouring towns. They 
anticipate that the scheme will enable large economies to be effected 
in capital expenditure on the various mines and in the working 
costs. 


" Fatality —On Friday last a young electrician named 
Cullingworth, while employed by Messrs. Fowler & Co., of Hunslet, 
in laying cables, was fatally crushed between a travelling crane and 
a column. 


Gas.—A serious gas explosion occurred at a Paris florists’ 
on Thursday last week, and did damage to the tune of £1,000, 
injuring several people. 

At Grimsby on 21st ult., the office at a brass foundry was wrecked 
by a gasexplosion. Two men were badly burned. 


The Electrical Chess Club.—W.e are informed that 


the membership of the Electrical Chess Club is increasing satisfac- 
torily. A number of matches and tournaments have been arranged, 
and the club should have a successful season. Meetings are held 
on Thursday evenings at Carr's Restaurant, Strand. The club is 
open to all connected with the electrical industry. Applications 
for membership should be addressed to the hon. secretary, Don- 
ington House, Norfolk Street, Strand, W.C. The subscription is 
58. per annum. 


Falkirk and District Tramways, — AppENDUM.— 
The cables used in connection with this scheme were the St. Helens 
Cable Co.’s vuleanised Dialite bitumen variety, laid solid in wood 
troughing; similar cables, but lead-covered, were laid under the 
canal. 


Correction.—In our second leader last week, in the third 
line from the end of the second column on p. 1038, an error 
ocourred. The line should run :—'' This is merely ‘Little England.“ 
Ease of acquisition," &c. 
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Institution and Lecture Notes.—I. E. E. MANCHESTER 
STUDENTS’ SECTION.—A meeting of the Section was held on 
December 8th last, when a paper was read on “ The Electrification 
of Existing Steam Railways" by Mr. W. H. M. Parr. The author 
said the problem of rapid transit had been solved by the electri- 
fication of railways. Electrically-propelled trains could run faster 
for a given cost of coal than steam locomotives, and did not con- 
sume coal when standing in a station or siding; also theaper coal 
could be burnt at the central stations. They also saved a con- 
siderable amount in repairs to permanent way. Short trains at 
short intervals ran in less time due to the saving of time at stations, 
the boarding and alighting of passengers being less congested. As 
regards system of working, hethought the p.c. third rail system was 
the best at present; a.c. systems were better for long distances. 
The terminal efficiency of stations was increased, due to the fact 
that trains could be driven from either end, and this did away with 
much shunting and turning. He thought that regenerative control 
would effect a saving of about 30 per cent. and reduce the wear and 
tear on brake blocks considerably. 

Before the Derby Society of Engineers recently a paper was 
read by Mr. H. T. H. Edgecombe on The Electrical Storage 
Battery.” 

Before the Coventry Engineering Society recently Mr. A. W. 
Farnsworth read a paper on The Estimation of Costs.” 

Last month, Count Arco, technical director of the Gesell- 
schaft für Drahtlose Telegraphie, gave a lecture on Novelties 
in Wireless Telegraphy,” in Berlin. He began by demon- 
strating the closed oscillation circuit formed by spark gap, 
self-induction and Leyden jars, and then showed how the 
closed oscillation circuit theoretichlly could be turned into an 
open one, and how a closed circuit and open one could be coupled, 
so that the former acted as a reservoir of energy, the latter sending 
it out. The transmission between both circuits took place only when 

they were in resonance. The lecturer demonstrated the practical 
value of tuning by a striking experiment. Two sets of six 
apparatus of the small demonstration type were placed side by side 
each provided with a small aerial of the same length, several feet, 
One group was used for transmittiug, and one for receiving, and 
always one apparatus of the first group was tuned to one of the 
latter. The wave-length of each pair differed from the next 
only by about 25 per cent. The tappers of the receiving instru- 
ments were replaced by electric bells of different tones, those 
belonging to an apparatus with & deeper electric tone giving a 
deeper bell tone also. Although the apparatus of both the trans- 
mitting and the receiving groups were as near to each other as 
practically possible, each transmitter affected only the correspond- 
ing receiver. Several of them even worked together at the same 
time, and cach receiving instrument sclected the waves meant for 
itself. A military wireless outfit was shown, in which the aerial 
consisted of a magnalium tube, not longer than 6 ft. when packed 
up, but about 50 ft. high when in operation, and then covering an 
area of about 20 miles radius over-land. The lecturer attributed the 
rapid development of his firm to the constant measuring” interest 
they had taken in the wireless phenomena and the practical con- 
struction of every detail of apparatus and machinery. Certainly 
the success attained by Count Arco and his company does great 
credit to him and his fellow workers. 


Charge of Theft.—The Doily Mail says that by request 
of the British Government a man named Michael Charles Manby 
has been arrested at Lisbon on a charge of theft. Representing 
himself as a director of the British Westinghouse Manufacturing 
Co., of Manchester, he entered into important negotiations with 


the Portuguese Government, and by false pretences obtained large 
sums of money. l 


The Milan Exhibition. 1906.—We are pleased to learn 
from the secretary of the National Electrical Manufacturers’ 
Association (Incorporated) that it has come to an arrangement for 


its members to make a collective exhibit of electrical appliances, &c., 
at this exhibition. 


Rotary Converters in connection with Buffer 
Batteries.—The widespread use of rotary converters on American 
electric railways may be put down to the tendency to reduce first 
cost and loans to a minimum by feeding a very long stretch of line 
from a single large generating station. This involves high tension 
transmission, which can only be economically carried out with 
alternating currents. The H. T. supply (usually three-phase) is then 
converted by means of transformers and rotary converters into low 
tension direct current at numerous sub-stations along the line. 
With this arrangement (except in the case of very dense traffic, 
where a certain equalisation exists) excessive power and voltage 
fluctuations are liable to occur. The voltage fluctuation can be 
partially prevented by compound-winding the rotaries and inserting 
reactance in the low tension three-phase lines, but this does not 
avoid violent load variations. In order to prevent these variations 
throwing the rotaries out of step, it is found necessary to provide 
damping circuits on the magnets, and these may cause a considerable 
loss of energy. : 

These objections disappear if buffer batteries are used in parallel 
with the rotary converters, and although these are at present seldom 
used in America, provision is made in most new installations for 
their future introduction. i 

As is well known, the buffer action of a battery depends on its 
low internal resistance and consequent low voltage drop with 
increasing current, and for effective (action, supposing boosters or 
other special devices are avoided, the dynamo working in parallel 
with the battery must have a relatively large voltage drop. In the 
case of a rotary converter the direct current voltage curve depends 


on the constancy or otherwise of the alternating current supply, so 
that under ordinary conditions a rotary is not suitable for use with 
a buffer battery. If, however, a differential booster is used in series 
with the battery across the mains, this difficulty is removed. 

In the arrangement adopted by Messrs. Siemens & Halske on the 
Remschied tramway line, the booster is excited by the differential 
action of a shunt winding connected across the battery, and a series 
winding carrying the external current. The two excitations are 
adjusted so that with normal external load the booster gives no 
volts and the battery neither takes nor gives current. As the 
external load increases or falls from the normal, the series or the 
shunt winding becomes the stronger, and the booster either adds or 
subtracts volte from the battery, thus causing it to discharge or to 
become charged to the necessary extent to maintain a practically 
constant load on the rotary converter. 

If required, the booster can be directly coupled to the rotary 
converter, and the separate driving motor can thus be dispensed 
with. 

If the booster is omitted and plain parallel connection of battery 


and rotary converter is desired, the necessary drop in the direct: 


current voltage of tbe rotary could, of course, be obtained by pro- 
ducing a drop in the alternating terminal voltage by increasing 
the resistances of the transformer secondaries. This method would, 
however, not prove satisfactory, both on account of the heating and 
because the amount of the voltage drop must be capable of acjust- 
ment during the day in order to suit the variations of the average 
load,” which depends on the traffic and varies from hour to hour. 

In the ordinary direct current station with a shunt dynamo in 
parallel with a battery, this adjustment is carried out by regulating 
the resistance in the dynamo shunt by hand. 

The equivalent of this could be obtained in the case of the rotary 
converter by the use of a set of three adjustable resistances arranged 
in series with the secondaries of the transformers. The same effect 
could also be produced with choking coils in place of resistances, 
but would probably prove less convenient because the wattless 
currents so introduced would tend to overheat the armature, and 
also because a simple resistance switch is easier to handle than the 
adjustable core of a choking coil. Atthe same time the resistances 
would only be economically applicable in cases where the regulation 
required was small. - 

It would be as well to interlock the resistance switch with the 
field regulating switch of the rotary converter, so that at every 
load the field strength may be the correct one corresponding to 
practically unity power factor.---B. JaKoBi, in the EZ. T. Z. 


Manchester Corporation and the Midwood Case.— 
No Appeal.—At a mecting of the Manchester Corporation on 
Wednesday, this matter was considered. Counsels’ opinion had 
been taken, and it read as follows :— 

"We have carefully considered the judgment in this case 
delivered in the Court of Appeal. There is some doubt as to 
whether the judgment of Lord Justice Romer isaccurately reported, 
but whether this be so or not, the judgment of the Court upon the 
construction of Sec. 70 of the provisional order is one which throws 
very heavy responsibility upon the Corporation in respect both of 
its electric lighting and gas undertakings. The effect of this con- 
struction of the clause is, in substance, to make the Cor- 
poration insurers of all the property liable to be affected 
by any derangement, however caused, in the working of 
their system. We do not think that this was the intention 
of the Legislature; but whether it was or not, it seems to 
us of vital importance that the opinion should be taken of the 
highest Court, with a view, if necessary, to further legislation, 
defining the liabilities of corporations and statutable bodies for 
putting those liabilities on a more reasonable footing. The judg- 
ment in this case, as it stands, would make the Corporation liable to 
an unlimited extent in damages where accident occurs, even 
although the damage may be the result of inevitable accident or of 
the intervention of persons over whom the Corporation has no 
control. Such a liability bas never hitherto been imposed on 
any public undertaking. The question of negligence 
in the present case was not considered on its merits by the 
Court of Appeal. . The important consideration for the 
Corporation is that by the present judgment it is subjected 
to liabilities which have never, as yet, been borne by those 
responsible for public undertakings ..... We advise, therefore, 
that the case is one in which, in our opinion, the present decision 
should be challenged by an appeal to the House of Lords, and, 
furthermore, it is one which raises in a precise and particularly 
available form, the exact points upon which it is important that a 
final decision should be had. 


(Signed) J. FLETCHER MOULTON, 
„ALEX. MACMORRAN, 
“J. W. Gonpox." 


The Manchester Corporation Committee recommended against an 
appeal to the House of Lords. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REviEkW posted as to their movements. | 


Central Station Engineers.—Mr. R. Cuapwick has 
resigned the position of switchboard attendant at the Wrexham 


CEDE 
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Corporation Electricity Works, ho having reoceivod an appointment 
at Rugby with the British Thomson-Houston Co. 

Mr. Enwest A. PooLE, resident engineer of the Cleveland and 
Durham County Electric Power Co., has obtained an appointment 
under the South American Light and Power Co., and sailed on 
Friday last, December 29th, for Bahia Blanca. Before leaving, be 
was presented with a slide rule and book subscribed to by the whole 
of the staff at the Bishop Auckland power station. 


The Te Aroha (N. Z.) Council has appointed Mr. A. T. CROSHEB - 


as electrical engineer. There were 17 applicants. 

Mr. C. S. Vespy Brown is retiring from the position of engineer 
and general manager to the Northern Counties Electricity Supply 
Co., and is starting an office in Milburn House, Newcastle-on-Tyne, 
for the purpose of practising as a consulting electrical engineer, in 
all branches of electrical power and lighting, and with particular 
reference to the design of distribution systems for local autho- 
rities and others who purchase a supply of energy in bulk." 

A recommendation that the salary of the assistant borough elec- 
trical engineer at Bridlington (Mr. D. H. Smrpson) be raised from 
£100 by annual incrementa of £10 to £130, also that the salary of 
the clerk (Mr. T. E. Mott) be advanced from £75 by annual incre- 
ments of £7 10s. to £90, has enabled the Bridlington Councillors 
to give an exhibition of their littleness. Both men, according to 
their Committee, were capable and deserving. It was stated 
that Mr. Simpson had put in over 100 hours per week at the 
works, that he might be difficult to replace, and that the staff was 
insufficient. The Mayor, too, complimented the Committee 
and staff upon the efficient manner in which a recent breakdown had 
been coped with. These facts notwithstanding, the majority voted 
against the increases, an amendment referring the matter back being 
carried by 13 votes to 9. The opposing parties muttered about 
economy, and then went off on another track, grumbling because 
the men were about the works so much, and suggesting that there 
ougbt to be additional labour engaged ; by being over-worked they 
imperilled the safety of an expensive building and plant, and so 
on. The men, therefore, who are admittedly capable, and have 
worked remarkably long hours in the interests of the undertaking, 
are to be rewarded witha rebuff! Perhaps more men will be 
engaged, the expenses of the department will be larger, and there 
will be more to ask for small advances. Truly a position under 
the Bridlington Borough Council is not an enyiable one. We do 
not know what sort of men these little Bridlingtonians are who 
voted in the majority, but doubtless they are of that “labouring ” 
class who believe in cutting the salary of the technical and qualified 
official because they fail to appreciate the value of technical quali- 
fications. A bricklayer they know, a carpenter they kaow, even a 
grocer's or but-her's worth they know— but an electrical engineer 
Heaven help bim when they have to estimate bis value. True 
municipal economy is to be applauded, but itis too often the way of 
the municipal councillor to embark recklessly upon ambitious 
schemes, and then, with a pretence at economy, to flout those upon 
whom they depend for their successful fruition. We do not hesi- 
tate to say that the Bridlington policy as here outlined is one of 
false economy, while it is also devoid of all justice. 

On December 29th a smoking concert was held at the Ealing elec- 
tricity works. The chair was taken by Mr. J. Doucuas KniGut, borough 
electrical engineer, who a short time ago called together the staff 
and employés, and suggested the formation of a band, with the idea of 
bringing them all into more intimate social relations with himself 
and one another, thus tending to promote good fecling and har- 
monious working together for the good of the electricity under- 
taking. A committee consisting of Messrs. J. Douglas Knight, E. J. 
Foster and C. W. Gordon, was appointed to manage the financial 
interests of the band, Mr. G. Watts acting as hon. secretary, and they 

rocured the music for the various instruments, and then a piano. 
Ir. F. Moore was elected leader of the band, and he and Mr. 
Money have devoted most of their spare time to bringing on the 
less advanced performers. Mr. Knight, in opening the concert, 
referred to the work of the staff in assisting to make the elec- 
tricity undertaking a success, and said that, being a man of 
few words, he perhaps did not always say quite as much 
on that subject as he might do; still he could assure 
them that no T recognised and appreciated the good work 
done by his staff more than be did, and he was very glad of 
this opportunity of telling them so, and he hoped that the enter- 
tainments they would have, and of which this was the first, would 
conduce to a better understanding and kindlier feeling amongst 
them all. At the conclusion of an excellent and varied programme, 
Mr. Knight moved a hearty vote of thanks to the band and all who 
had assisted, and said that, successful as this, their first concert, had 
been, he was sure that it was only a foretaste of the good things 
in store for them now that they had got their musical talent on 
an organised footing. 


Tramway Officials—On Thursday evening last week 
Mr. LEONARD JOHNSTON, a joint manager of the Blackburn Cor- 
poration Tramways Department, entertained the staff of the depart- 
ment to supper at the Crown Hotel. Advantage was taken of the 
occasion to present him with a spirit frame. After a little appro- 
priate speech-making, in which Alderman Thompson said compli- 
mentary things of Mr. Johnston, and Mr. Johnston replied, a 
smoking concert was held. 

Mr. WALTER H. Tirrensor, M.I.E.E., engineer and manager, of 
the Preston Corporation Tramways, has declined the offer of the 
Council to extend his engagement until May 1st, having accepted 
the post of Scottish manager for Messrs. J. H. Holmes & Co., of 
Newcastle-on-Tyne, with headquarters at 19, Waterloo Street, 
Glasgow, where he willtake up his new duties on February Ist, 
1906. The Council have ünanimously appointed Mr. J. F. Simpson, 
who has acted as chief assistant, to succeed Mr. Tittensor as borough 


electrical engineer and tramways manager, at a salary of £500 per 
annum. 

The second annual dinner of the employés of the Tyneside 
Tramways and Tramroads Co. was held on ‘Tuesday, December 26th, 
Mr. McClelland presiding. After supper Mr. Hanks, who is 
leaving the company to take up a position with the Westinghouse 
Co., was presented, on behalf of the staff, with a travelling bag and 
dressing-case. 


General. 8 The drawing- office staff of the British 


Thomson-Houston Co., at Rugby, have presented a microscope in 


. ease, and an illuminated address on silk, to Mr. W. R. WATSON, 


chief draughtsman, who is leaving: while Mr. E. J. ALLISSTONE, 
of the accountants’ department, who is also leaving Rugby, has 
been presented with a marble clock. 


Mr. H. E. BRAIN, the electrical engineer to the Buenos Ayres 
and Pneific Railway, sailed for Buenos Ayres on 29th ult. in the 
Royal Mail Steamship Co.’s ss. Clyde. Mr. Brain has spent the 
the past few months in England arranging for the supply to the 
Buenos Ayres and Pacific Railway Co. of a large amount of elec- 
trical generating plant and motors for use at Bahia Blanca, Caseros 
and Junin. Part of this is already en route, and delivery of the 
balance will soon be accomplished. 

At a meeting of the British Fire Prevention Committee on 
December 20th, Mr. W. NOBLE TWELVETREES, M. I. M. E., A. M. I. E. E., 
was elected a member of the Executive vice Mr. Lionel J. 
Langridge, A. M. I. E. E., and was at the same time nominated to 
serve on the General Testing Arrangements (Standing) Sub- com- 
mittee. : 

Mr. MamsHanLL H. Bennett, A. M. I. M. E.. A.M.LE.E. has 
resigned his position with the British Thomson-Houston Co., Ltd., 
and will enter into partnership with Thomas L. Scott & Co., con- 
tracting engineers, of 3, London Wall Buildings, E. C. It will be 
remembered that Mr. T. Laidlaw Scott was, until recently, engi- 
neering director of Macartney, McElroy & Co., Ltd. 


Mr. W. KNIGHT, who has just taken up his duties as chief clerk 
in the Complaints Department of the St. Marylebone Electricity 
Department, was on Monday, 1gt inst., presente l with a dressing- 
case by his late colleagues of the Woolwich Council Electricity 
Department. 


Obituary.—We regret having to announce the death of 
Mr. Jonn DitLwyn Sms, a member of the firm of Ransomes, Sims 
and Jeffries, Ltd., of Ipswich, who died at his residence, on 
December 30th, and was interred on 2nd inst. at the Ipswich 
Cemetery. 

We regret to record the death, which occurred on December 21st, 
of Mr. HENRY Joun Younc, who was a past chairman of the 
Junior Institution of Engineers, and had been a member from 
1888. 

Mr. CHARLES T. YERKES died on the afternoon of December 
29th, at the Waldorf Astoria Hotel, New York, where he had been 
illeversince his arrival there from London early in November. 
He was born in Philadelphia in 1837, and was 68 years of age. 
Bright's disease is said to have been the cause of death. Mr. 
Yerkes from his early days was a hard-headed, shrewd and bold 
money-maker, with remarkable powers of organisation which 
ensured the success of his well-deliberated schemes. His connec- 
tion with electrical matters in America resulted from his securing. 
control of & Philadelphia street railway when he was only 23, for 
he then obtained that experience in street railway organisation 
and management which stood him in such good stead when he, 
years later, made Chicago the scene of his labours, a city where he 
eventually succeeded in providing large facilities for cheap transit. 
When he considered his work accomplished at Chicago, he turned 
his attention to London, more especially to its underground rail- 
ways, at a time when the electritication of these lines was sadly 
needed. The facts that these lines are now electrified’ and that 
certain new electric tube railways arc at this moment constructing, 
are due primarily to the action and influence of Mr. Yerkes and his 
financial circle. It will be remembered that he gave evidence at 
the celebrated Metropolitan and District electrification arbitration 
conducted by the Board of Trade, and that he has given evidence 
at other Parliamentary inquiries relating to London electric rail- 
way projects. He was successful in amassing an enormous fortune, 
but he generously contributed from his abundance to scientific 
research. He seems to have bcen of a cool and unperturbed dis- 
position at times of grave anxiety, when other men were at fever- 
heat excitement, and this important characteristic is doubtless— 
together with the great simplicity of his manner of life—-re- 
sponsible for his reaching his sixty-eighth year, instead of his career 
being prematurely cut short as is the case with so many men of 
enormous speculative ventures. We read that arrangements have 
been made by Messrs. Speyer & Co., for the completion of the 
various works upon which Mr. Yerkes was still interested at the 
time of his death. The new managing director of both the Under- 
ground Electric Railways of London and the Metropolitan Dis- 
trict Railway will be Sir George Gibb, who has now resigned the 
gencral managership of the North-Eastern Railway, where he had 
established such an excellent record. Sir George will also be 
deputy-chairman of the Underground Co. and chairman of the 
Metropolitan and District. Mr. Speyer will be chairman of the 
Underground, and Mr. R. W. Perks, M.P., will continue as deputy- . 
chairman of the District. At the last meeting of the Underground 
Co., held at Hamilton House on October 24th, Mr. Yerkes presided, 
and the effects of his previous illness were very plainly seen. He 
remained seated during his remarks to the shareholders, and said 
very little beyond a few characteristically terse sentencés in reply to 
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shareholders’ questions. He was then, as always, optimistic, and 
had no doubt that everything would be all right on the Underground 
lines in a very short time. | 


NEW COMPANIES REGISTERED. 


Rangoon Electrie Tramway and Supply Co., Lt4. (86,932).— 
This company was registered on December 20th, with a capital of £500,000 in 50,000 
6 per cent. cumulative preference shares of £5 (75 rupees) each, and 250 ordinary 


shares of £1 (15 rupees) each, to acquire from J. W. Darwood & Co., of Rangoon, - 


the existing Rangoon tramways (now worked by steam power), the Rangoon 
Tramways Order, 1905, the Rangoon Municipal Electric and Electric Traction 
Licences, and the Rangoon Cantonment Electric Traction Licence, granted in 
1905 by the Governments of India and Burma, to supply electricity for all 
purposes, to electrically work the said tramways within the Municipality and 
Cantonment of Rangoon, and to act as electricians and tramway and railway 
proprietors generally. The first subscribers (each with one share) are :— 
J. W. W. Danson, Gresford Lodge, Gresford, merchant; J. W. Darwood, 
Lower Kemendine Road, Rangoon, merchant; F. Tobin, Queen Insurance 
Buildings, Dale Street, Liverpool, stockbroker; J. Taylor, Helsby, Warrington, 
manufacturer; 8. Balthazar, 66, Merchants’ Street, Rangoon, merchant; J. 
Halliday, 573, Old Broad Street, E.C., merchant; and A. N. Hill, 10, Water 
Street, Liverpool, solicitor. Minimum cash subscription, 10 per cent. of the 
shares offered to the public. 30,000 6 per cent. preference shares of £5 
(75 rupees) each and £150,000 (2,250,000 rupees) 44 first mortgage debenture 
stock are being offered. The vendors are to receive £65,000 ordinary shares as 
purchase consideration, and they have undertaken to subscribe for at par and 
ay for in cash £85,000 ordinary shares. The number of directors is not to be 
ess than three nor more than seven ; the flrst are F. Tobin, 8. Balthazar, J. 
Halliday, J. Taylor, J. W. W. Danson, and J. W. Darwood; qualitication, 
£1,000; remuneration (except managing director), £1,100 divisible. Trustees 
for debenture stock holders: Sir John G. Hill (Hill, Dickinson & Co.), 10, Water 
Street, Liverpool, and R. Henderson (chairman of Anchor Line, Henderson 
Bros., Ltd.), Liverpool and Glasgow. The company will keep at a transfer 
office in Rangoon a register of members resident in Burma. Secretary (pro tem) 
and registered office, A. Goodlet, 16-18, Dale Street, Liverpool; Rangoon office, 
Messrs. J. W. Darwood & Co., Lower Kemendine Road, Rangoon. 


Birmingham Sherardising Co., Ltd. (86,921).—This com- 
pany was registered on December 20th, with a capital of £20,000 in £1 shares, 
to acquire the sole and exclusive licence under certain patents to use and 
exercise processes for depositing metals on metals, known as the Sherardising 
and analogous processes, to adopt agreements (1) with P. Dawson and (2) 
with the ''Sherardising Syndicate, Ltd.," and to carry on the business of 
galvanisers, zinc workers, steel and ironmasters, founders, tin-plate workers, 
engineers, &c. The first subscribers (each with one share) are:—J. H. Burn- 
Murdoch, 61, Nightingale Road, Harlesden, N.W., cngineer * M. J. McTaggart, 
127, Piccadilly, W., gentleman; P. Garratt, A. B. A. A., 60, Chancery Lane, W. C.: 
W. H. Salmon, 6, Great Winchester Street, E.C., secretary; P. Dawson, 6, 
Great Winchester Street, E. C., secretary; W. S. W. Bird, 70, Bishopsgate 
Street Within, E. C., secretary; and D. R. Crane, 42, Brownswood Road, Green 
Lanes, N., gentleman. No initial public issue. The number of directors is 
not to be less than three nor more than five; the subscribers are to appoint 
the first, subject to the second agreement ; qualification (except first directors), 
£100; remuneration, £50 each per annum and 10 per cent. of the profits remain- 
ing after 10 per cent. dividend has been paid, divisible. 


G. and A. J. Cross, Ltd. (86,950).—This company was registered 
on December 21st, with & capital of £1,000 in £1 shares, to acquire the business 
carried on at 14, High Street, Tunbridge Wells, as G, an 1 A. J. Cross," and to 
carry on the business of electricians, electrical, motor, cycle and mechanical 
engineers, suppliers of electricity for light, heat, motive power or otherwise, &c. 
The first subscribers (each with one share) are:—G. Cross, 14, High Street, 
Tunbridge Wells, electrical and motor engitfeer; A. J. Cross, 14, High Street, 
Tunbridge Wells, electrical and motor engineer; A. Cross, 59, London Fields, 
Hackney, N. E., engineer; F. Cross, 1, Gibson Square, Islington, N., silversmith ; 
Mrs. A. A. Cross, 14, High Street, Tunbridge Wells; Alice Cross, 59, Broadway, 
Hackney, N. E., dressmaker; and E. Cross, 59, Broadway, Hackney, N.E., silver- 
smith. No initial public issue. Registered without articles of association. 


Lancashire United Tramways, Ltd. (67,044).—This company 
was registered on December 29th, with a capital of £200,000 in £1 shares, to 
adopt an agreement with the Hon. Arthur Stanley (vendor on behalf of himself 
and other assenting stockholders of the undermentioned company), A. Adam, J. 
Beecham and R, Watson, to take over all or part of the assets of the Lancashire 
Electrice Traction and Power Co., Ltd., to acquire, lease or construct and own 
any tramways and railways, to equip, maintain and work the same by electricity. 
steam, horse or other power, to own and turn to account omnibuses, vans and 
other vehicles, to act as carriers of passengers and goods, to construct, fix and 
maintain cables, wires, lines, accumulators, lamps and appliances, to generate, 
accumulate, distribute and supply electricity for light, heat, motive power and 
other purposes, to contract with other producers of electricity for the supply of 
electrical energy to be used for the purposes of this company, &c. The first 
subscribers (each with one share) are:—R. Watson, Linwood, near Paisley, 

aper maker; A. Adam, 6, York Place, Edinburgh, barrister; E. Adam, 11, 
Hillside Crescent, Edinburgh, advocate; J. Beecham, St. Helens, merchant; 
The Hon. thur Stanley, M.P., Knowsley, Prescot; J. M. Henderson, 2, Moor- 
gate Steet Buildings, E.C., chartered accountant; and W. A. Bright, 15, George 
Street, Mansion House, E.C., solicitor. No initial public issue. The number 
of directors is not to be less than 5 nor more than 12: the subscribers are to 
appoint the flrst ; qualification, £250; remuneration (except managing directors) 
not less than £250 each per annum, with £1Wextra forthe chairman. The assets 
to be acquired include leasehold land at Atherton, freehold land at Hindley, the 
entire issued share capitals of the South Lancashire Tramways Co., and the 
Lancashire Light Railways Co., Ltd., and the interest of the South Lancashire 
Electric Traction Co., Ltd., in about £17,000 Consols and cash, being Parlia- 
mentary deposits. 


Britannia Electric Lamp Works (1905), Ltd. (86,967).— 


This company was registered on December 22nd, with a capital of £25,000 in £1 
shares (10,000 6 per cent. cumulative preference), to adopt an agreement with 
the Britannia Electric Lamp Works, Ltd., and to enrry on the business of lamp 
manufacturers, &c. The first subscribers (each with one preference share) are: 
— 8. Horvath, Bruce Grove, Tottenham, N., electrical engineer; C. N. Radcliffe, 
29. Fairfax Road, Bedford Park, W.; R. H. Molesworth, Brackenston, Pembury, 
Kent, electrical engineer; J. J. B. Cross. 100, Northview Road, Hornsey, N., 
gentleman; W. T. Smythe, Fairview, Maidstone, gentleman; A. Goddard, 46-7, 
london Wall, E.C., chartered accountant; and R. G. Mason, Earl's Fec Hall, 
Bower's Gifford, Essex, gentlenian. Minimum cash subscription 42.500. The 
first directors are C. N. Radcliffe, R. N. Molesworth, W. T. Smythe and 8. 
Horvath (all permanent; special qualification, 1,250 shares): qualification of 
ordinary directors, £10 shares or stock ; remuneration of permanent directors, 
£208 each per annum; of others, 1 guinea cach per meeting attended, 


Rand Electric Syndicate, Ltd. (87,046).—This company was 
registered on December 29th, with & capital of £5,000 in £1 shares, to carry on 
in the Rand and elsewhere in South Africa the business of suppliers of elec- 
tricity for light, power, heat, or other purposes. The first subscribers (each 
with one share) are :—W. May, 18, Austin Friars, E.C., solicitor; W. A. Pitt- 
man, Lyncote, Red Down Road, Coulsdon, Surrey, gentleman; F. C. Perrin, 
23, Rylett Crescent, Ravenscourt Park, W., secretary; A. N. Smith, Merlyn, 
Lovelace Gardens, Southend, gentleman; G. Bostock, 21, Ironmonger Lane, 
E.C., chartered accountant; O. M. Brown, 21, Ironmonger Lane, E.C., articled 
clerk; and R. McNair, 21, Ironmonger Lane, E.C., clerk. No initial public 
issue. The number of directors is not to be less than three nor more than five; 
the subscribers are to appoint the first, 
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Anglo-Japanese and Oriental Corporation, Ltd. (86,966).— 
This company was registered on December 22nd, with a capital of £100,000 in 
£1 shares, to adopt an eement with Guaranteed Investments, Ltd., and to 
carry on in the United Kingdom, Japan, Korea, Manchuria, Formosa, the Far 
East and elsewhere the business of financiers, shipowners, concessionaires, 
merchants, bankers, owners of mining, planting, electrical, railway, gas, 
timber and trading rights and properties, builders, contractors, underwriters, 
stock and share dealers, &c. The subscribers (with one share each) are :— 
E. G. Harding, Oundle Hall, Bushey Heath, gentleman; R. T. D. Robertson, 
25, Beauclere Road, W., secretary; J. W. Strange, 12, Grove Terrace, Squire's 
Lane, Finchley, N., merchant; C. S. Clarke, W. St. George's Road, B. W., 
manager; W. H. Stapleton, 17, Navarino Mansions, Dalston, N.E., clerk; 
J. T. Noble, 9, St. George's Mansions, S. W., accountant; H. P. nillitoe, 44, 
Barnet Grove, Hackney Road, N. E., clerk. No initial public issue. The 
number of directors is not to be less than two nor more than eleven, the first 
are Sir Win. F. Haynes Smith, K.C.M.G., Sir Ralph D. R. Moor, K. C. I. C., 
Shizuo Kondo and Commander Tatzuzo Kosugi; qualification, 4250 shares, 
debentures, or other securities; remuneration, £700 per annum for the 
chairman, £500 for the vice-chairman, and £300 each for the others. Voting 
powers: One vote for every ten shares. The directors may borrow up to an 
amount exceeding the nominal capital by £2,000,000 without the sanction of a 
general meeting. A copy of an agreement between Shizuo Kondo and Corn- 
mander Tutsuzo Kosugi, of the one part, and Guaranteed Investinents, Ltl., of 
the other part, has been filed. The agreement provides for the purchase by 
the last-named company. from the parties first-mentioned of the benefit: of 
certain negotiations for the acquisition of options, and also secures the services 
of the said vendors in carrying on such negotiations, The purchase considera- 
tion is £25,000, the purchasing company undertaking to register this company, 
to which the rights acquired are to be sold at a profit. The purchasing com— 

any also undertakes to procure the appointment by this company of Viscount 

enomoto, Baron Okauchi, and the Hon. Inouye as an advisory cominittee in 
Japan, with a salary of £300 per annum each. The options being negotiated 
for include (1) an option to purchase the steel and armour plate works and 
freehold site thereof known as the Kobe Steel Works: (2) an option to procure 
additional working capital required at the Dairi Sugar Refining Works; (3) 
options to extend an electric tramway system and an electric power, traction 
and light system in Japan ; (4) an option to acquire a water-power concession 
(over 8,000 H. .) in Japan; (5) an option to acquire a certain property in a 
coalfield in Northern Japan; (6) an option to acquire an extensive timber con- 
cession in Formosa; (7) an option to establish a gas light system in the Far 
East; (8) an option to erect electric power, traction and lighting plants in a 
large city in Southern Manchuria: (9 options to issue first debentures for a 
railway company and a steamship company in Japan; and (10) an option to 
issue first debentures for a dockyard in the Far East. The total price of this 
coinpauny for the purchase of the benetit of tae above-mentioned agreement is 
not stated, but 90,999 shares are to be issued by this company to Guaranteed 
Investments, Ltd. Registered office, 53, Billiter Buildings, 22, Billiter 
Street, E.C. 


Topham, Jones & Railton, Ltd. (87,032).—This company was 
registered on December 2th, with a capital of £500,000 in £10 shares (40,000 6 
per cent. cninulative preference), to acquire the business carried on at 2, Great 
George Btreet, Westminster, as Topham, Jones & Railton,” to adopt an 
agreeinent with W. H. Topham, E. D. Jones and J. Railton, and to carry on 
the business of constructors, equippers, owners and workers of railways, tram- 
ways, roads, tunnels, harbours, docks, pontoons, slipways, piers, jetties, wharves, 
quays, canals, reservoirs, embankments, bridges, sewage, drainage, sanitary, 
water, gas and electric or other lighting works, telephones, telegraphs, sub- 
marine, cables, hydraulic, electric And other power supply works, stations, 
oftices, hotels, warehouses, buildings and other public or private works and con- 
veniences, mechanical engineers, ironmasters, colliery, mine and quarry owners, 
metal founders, manufacturers of iron, steel and wire, manufacturers of cables 
for telephonie, telegraphic, electric lighting and other purposes, builders of 
engines, Wagons and rolling stock, producers and suppliers of gas, electric and 
other light, and electric, hydranlic or other power, &c. The first subscribers 
(each with one preference share) are :—W. H. Topham, 2, Gt. George Street, 
Westminster, public works contractor; E. D. Jones, 2, Gt. George Street, West- 
minster, public works contractor; J. Railton, 2, Gt. George Street, Westminster, 
public works contractor; R. H. Taylor, 2, Gt. George Street, Westminster, 
public works contractors’ agent; J. Bushell, 2, Gt. George Street, Westminster, 
clerk ; C. A. Witney, 9, Gt. George Street, Westminster, clerk ; and J. Ashmore, 
2, Gt. George Street, Westminster, clerk. No initial public issue. The pre- 
ference shares do not rank in priority to the ordinary as regards capital, and 
they do not confer the right to attend and vote at meetings except those con- 
vened for reducing capital, winding up or sanctioning the sale of the under- 
taking, or at which resolutions are to be submitted relating to alteration of 
memorandum and articles, issue. of debenture or debenture stock and other 
inatter directly affecting the interests of the preference shareholders, unless a 
full year's preference dividend is nore than three months in arrears. Notwith- 
standing the right accorded to preference shareholders to vote at meetings at 
which resolutions relating to issue of debentures are to be submitted, the 
directors are given full discretionary powers to borrow. The first directors are 
W. H. Topham, E. D. Jones and J. Railton, each of which may retain office 
while holding one-sixth of the issued shares, Ordinary qualification, 100 
ordinary shares; remuneration as fixed by the company. exiswred office, 2, 
Gt. George Street, Westininster. 


Bridlington Electrical Engineering Co., Ltd. (86,995).— 


This company was registered on December 23rd, with a capital of £500 in £1 
shares, to carry on the business of electricians, electrical engineers, &e., to take 
over the undertaking of a company of the same name, now carrving on business 
at Princess House, Bridlington, and to adopt an agreement between G. F. Cook, 
of the one part, and Mary L. Cook and Mary J. Sewell, of the other part. The 
first subscribers (each with one share) are: —-W. Wakelen, Cardigan Road, Brid- 
lington, broker; Mrs. M. L. Cook, Princess Street, Bridlington; E. Garland, 
Promenade, Bridlington, newsagent; E. T. Chittenden, Wellington Road, Brid- 
lington, clothier; G. F. Cook, Chapel Street, Bridlington, electrical engineer; 
Mrs. M. J. Sewell, Princess Street, Bridlington; and J. E. Garland, Vernon 
Road, Bridlington, decorator, No initial public issue. « Registered without 
articles of association. Registered office, Princess House, Princess Street, Brid- 
lington, Yorks. 


Chichester Electric Light and Power Co., Ltd. (86,998).— 


This company was registered on December 23rd, with a capital of £20,000 in £1 
shares, to carry on at Chichester, Sussex, and elsewhere the business of electrical 
engineers, electricians, practical engineers and contractors, manufacturers of and 
dealers in electrical apparatus, mechanical and chemical engineers, producers 
and suppliers of light, heat, sound and power by electricity, galvanism, 
magnetism, gas or oil, Ke. Tne first subscribers (each with one share) are :— 
J. D. H. Cuthbert, 11, Grand Parade, Finsbury Park, N., accountant; B. 
Thomas, 11, Corporation Road, Woodside, Surrey, clerk; A. H. Malet, 29, 
London Road, Forest Hill, S.E., gentleman; P. A. Allen, 26, Finchley Road, 
Westcliffe-on-Sea, secretary; H. Newson, 66, Avondale Road, Croydon, 
manager; J. Mann, 10, Huntley Road, South Norwood, clerk; und T. Bird, 
8, Heathtield, Wandsworth Common, S. W., clerk. No initial public issue. The 
number of directors is not to be less than three nor more than seven; the sub. 
scribers are to appoint the first. 


Tasker’s Engineering Co., Ltd. (87,052).—This company was 
registered on December 29th, with a capital of £25,000 in £1 shares, to acquire 
the business of a manufacturing, mechanical, electric and general engineer, 
engineers’ factor, rubber merehnnt, spiral blade and stone-cutting tool manu- 
facturer, &c., carried on by J. H. R. Tasker at 59 and 61, Blonk Street, and at 
Portmabon Works, Watery Lane, Sheftleld, us Tasker's Engineering Co.” 
The first subscribers (each with one share) are:—J. H. R. Tasker, Buslow, 
manufacturer; J. Snow, Dronfield, engineer; P. H. Pilling, Steade Road, 
Sheffield, seerctary: J. H. Tasker, Baslow, engineer; T. E. Shuttleworth, 5, 
Park Avenue, Sheffield, chartertered accountant; C. Barker, 7, St. James’ Row, 
Sheffield, solicitor; and T. G. Shuttleworth, 13, Montgomery Road, Sheffield, 
chartered accountant. No initial public issue. The number of directors is not 
to be less than two nor more than tive; the first are J. H. R. Tasker, J. Snow, 
and P. H. Pilling. The said J. H. R. Tasker is permanent, subject to holding 
quarter of the issued share capital, and has power to appoint other directors; 
qualification of ordinary directors, £500; remuneration as fixed by the 
company. 
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| For year ending March 31st is px 1905. 1904. 


Total capital expended . € 


Tae ninth yearly return of this Tyneside 
undertaking shows a steady improvement in 
output and costa. The department at present 
gives a single-phase alternating supply, and 
evidently suffers from the lack of a motor 
load, for which the local conditions would appear to offer facilities, 
It is, however, anticipated that a traction supply will be given in 
the near future to the local tramways and thus materially improve 
the working conditions. Public lighting by electricity is being 
gradually extended, and an improved price has been obtained for 
it. The charges were private lighting, 7d. and 2d. maximum 
demand system, and 5d. to 3d. per unit on a sliding scale; 
power, 2d. per unit; public arcs, £22 10s.; and incandescente, 
£2 6& (2 16-c.P.) per annum. The chief engineer is Mr. J. H. 


Cawthra. 


South Shields 
Municipal 
E.L. Supply. 


GENERAL STATEMENT. 


For year ending March 31st 1905. 1904. 
Total capital expended ... £151,838 £149,356 
Number of units sold — 
Private lighting 879,927 848,109 
Public lighting : jas 506,166 451,180 
Total number of units sold 1,385,393 1,299,289 
Equivalent No. of 8-c.p. lamps connected 59,209 53,837 
: 91 arc. 88 arc. 
Number of public lamps 462 inc 432 inc 
Maximum load in xw. an sis er 953 909 
Revenue account— 
Gross revenue £18,132 £17,165 
„ expenditure 46,936 46,601 
„ profit. 85 - £11,196 £10,564 
Average price obtained per unit— 
Private lighting ios 3:8d. 378d. 
Public lighting 1˙6d. 13d. 


REVENUE Account FOR YEAR ENDING Mancn, 1905. 


Gross revenue... a 928 418,132 = 3:154. per unit. 
Works and distribution costs 

(including public lighting) £4,278 = 74d. ‘i 
Total working costs. : £6,936 = 119d. „ 


Prorir STATEMENT, 1905. 


Interest on loans, &c. 1 S £4,899 
Sinking fund charges ii 4,231 
Sundry " P 78 
Balance on year's working 1,988 

Gross profit M s TR £11,196 


—— 


TIME was when One glanced with a certain 


Salford “mount of foreboding at the Salford returns ; 
Municipal the last few years, however, have Produced a 
Eleetrieit welcome change, the resu]t of a combination of 

Supply, circumstances, Probably well known to the 


reader. At the Present time the Salford under- 


Th odi : 
m total cost of Production, Including financia] charges, amounted 
Per unit, made Up as follows :— 


management. E a “08d, ; Wages, '12d. ; repairs, &e., ‘15d. ; rents, &c., *06d. ; 
er total working Costs, *ÜTd.), and interest and sinking fund, 


lt 5 : 
ling a alight hi year's working was a gross profit of £40,696 
"larpes fop reduction on that of the Previous year, when the 
The net METRY Were ona higher scale. 
tion, be, P or £7,514 was allocated as to £3,000 to deprecia- 
The :914 in relief of the rates, 


ess m ‘ : 
UU to the ci de by the department is a matter for congratula- 
.C 


dree in inc) i oh ner, Mr . Taite, with whom we cordially 
The Prices © inadequate scale of depreciation payments, 
Per 8.0. ed were Private lighting, 33d. per unit, or 
traction 1 Pp d and 14d. per unit i power 2d. to 1d., 


than they were. 


£542,653 £530,447 


Number of units sold 


Private lighting pis es 1, 409,523 1,140,244 
» power ; 1,411,551. 911,236 
Public lighting i 184,196 179,082 
Traction is T i 5,997,040 5,251,055 
Total number of units sold 9,002,310 7,481,617 
Equivalent No. of 8-C.P. lamps connected 125,694 109,582 
H.P. of motors connected ... sme 2,817 2,002 
Number of public lamps 116 A 108 A 
Maximum load in Kw. 3,600 3,200 
evenue account— : 
Gross revenue £66,006 £66,813 
„ expenditure 425, 310 423,952 
„ Profit ie tes iu £40,696 £42,861 
Average inclusive price obtained per unit— 
ivate supply... ve HM dos 2:17d. 2:56d. 
Public lighting 882 us 1:28d. 1:22d. 
Traction... pu $us is 1°50d. 1:95d. 
REVENUE Account FOR YEAR ENDIXG Marcu, 1905, 
Gross revenue T £66,006 = 176d. per unit, 
Total working costs... £25,310 = 67d. „ 
PRorrT STATEMENT, 1905. 
Interest on loans Pi te ius ios 416,455 
Sinking fund... E A ai 16,727 
Balance on year's working 7,514 


Gross profit res T . . £40,696 


——— 


CITY NOTES. 
Manx Electric Railway Co, 


A meeting of the shareholders of this company was held on Wed. 
nesday at the offices, 78, Cornbill, Mr. A. G. Boscawen, M.P., in the 
chair, 


in the expenditure of £1,931, the amounts being £15,348, as against 
That showed a ratio of Working expenses to receipts of 
47 per cent., as against 56 per cent. last year. 
they had those increased net earnings, it must be mentioned that 
owing to additional capital expenditure, debenture interest this 
year would absorb £91 more, and the preference interest would 


If they got a fine August the receipts were sure to be “up,” 
and if they got it wet they were sure to be “ down.” 
latter part of last August had been as fine as the first 
part, their receipts would have been considerably larger 
Lancashire had been going through a period of 
acute depression which had affected the company very much last 
The depression was mending, and if they could count upon 
a continuance of that improvement and got good weather next 
August there was every prospect that they would do much better 
in the coming year. The expenditure showed a decrease all round. 
The mileage this year was 398,692 miles, as against 437,622 2 
decrease of 38,930, which he thought was very satisfactory in face of 


passenger more per car-mile. The result was very similar on the 
Snaefell line, where the passenger receipts had amounted to 43 73d, 
per car-mile, as against 41:27d. The total expenditure per car-mile 
had been reduced from 9°5d. to 9:2d. 


occasion that they and the staff thought necessary, 
had since issued fresh regulations for the working of the line and 
taken certain steps in regard to altering the brake powers, which 


prove a great deal more than sufficient. mad 
proposals to the Douglas Corporation for the electrification of the 
horse tramway on the front, which, if successful] y carried through, 
would, he believed, benefit the company. 

Mr. Ernest ScHkNK seconded the motion, and the report was 


adopted. 
x c NEN 


Edmundson's Electricity Corporation.— The directors 
have declared an interim dividend at the rate of 5 per cent. per 
Annum on the ordinary shares for the half-ycar ended September 


30th, 1905, 


80 


.ELECTRIO TRAMWAY AND RAILWAY 


Birkenhead . 
Blackburn .. 


Blackpool Corp. .. 
y —Fleetw'd 
— Lytham 


79 
Bolton T 
Bournemouth 
radford  .. 
Brighton 
Bristol ii 


Brit. Elec. Trac. Co. 


Airdrie  .. 
Barnsley .. 
Barrow 


{Birmingham (Cit 
Birmingham (Mid. 


Devonport 


Dudley—8to'rb'ge 


Gateshead. . 


Gravesend, N'feet 
Gr'n'k, Pt. Glsgw 


Hartlepool 


Kidderminster .. 


Leamington 
Merthyr 


tMetropolitan 


Middleton.. 


Oldham — Ashton 
Peterborough i 


Potteries .. 
Rothesay .. 
Bheerness.. 
Bouthport 
South Staffs. 
Swansea .. 
Taunton .. 
Tynemouth 


Weston-s-Mare . : 
Wolverhampton D. 


t Worcester.. 


Wrexham.. i 
Yorks. Wool. Dist. 


Burnley xs 


Burton-on Trent 


Carlisle m 


{Chatham and 
1Colchester .. 
Cork .. s 
Coventry  .. 
Darlington 
Darwen is 
Dover "T 
Dublin ae 
Dundee vs 
East Ham 
Glasgow ‘ 
Gloucester .. 
Halifax = 
1 Huddersfield 
Hull .. i 
Ilford i» 
Ilkeston "m 
Ipswich vd 
Isle of Thanet 
Kirkcaldy Rx 
Lan'kshire Trm. Co 
Leeds ac 
Leicester. 
7 poo T" 
Lowestoft .. 


Manchester. 
ł Newcastle .. 


Newport 
Oldham š 
"Plymouth .. D 
Pontypridd .. T 
Portsmouth . ^ 
Preston e v 
Reading x 
Rochdale .. 
Balford és 
18carborough 
{Sheffield .. 
Southampton 
Southend-on-Sea .. 
Btalyb'dge,Hyde,&c. 


Stockport 
+ Sunderland 

swindon a 
Tyneside  .. 
Warrington .. 
West Ham 


+ Wolverhampton 


Cen. London Rly. 
DI & 8. Lon. Rly. 
lin-Lucan Rly. 
G. N. and City Rly 
L'pool Overh'd Riy. | 
Mersey Railwav 
‘Metropolitan Rly, 
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TRAFFIC RETURNS. 


| 
. 


Met. District Rly... | 


* Compnred with the corresponding period of 1901. 
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STOCKS AND SHARES, 


—— — 


Wednesday evening. 

New Year markets opened 1906 in good style. The Stock 
Exchange was busy in nearly all its departments, and the voice of 
the buyer largely predominated. Release of dividend money and 
an easier tendency in Lombard Street gave additional impulse to 
the more cheery tone generated by the sentimental optimism of 
another year’s commencement. It goes without saying, we sup- 
pose, that the best prices were not maintained, but sufficient 
strength remains to encourage the belief that [ublic confidence is 
less affected now by the Russian terrors, the General Election, or 
other influences extrancous to the intrinsic value of securities. 

Electrical lists are noted for the number of stocks and shares 
quoted ex dividend. There are some dozens of them in the suc- 
ceeding pages, and the patient examiner who has tested cach one 
can assure his readers that in no case is there a significant change 
produced in the price. Some few examples have recovered the 
amouut deducted, but in the great majority of instances the 
deduction is faithfully reflected in the sum by which tbe price has 
been lowered, 

By the death of Mr. Charles T. Yerkes, the electric traction. 
world loses a figure of remarkable interest and strength. It was 
not always possible to see eve to eye with this commanding per- 
sonality, and Mr. Yerkes did not convince everybody when he 
replied to certain of our criticisms at the last meeting of the 
London United Tramways Co, at which he occupicd the chair. 
Some of his exploits in Chicago were better left unsung, but no 
one could refuse admiration to the strenuous energy and the deter- 
mination with which Mr. Yerkes applied himself to traffic problems 
of every kind—financial, technical, Parliamentary and so forth. 
District stock rose to 364 upon the announcement that Sir George 
Gibb, the famous manager of the North-Eastern Railway, has 
resigned his position to take up tbe Chairmanship of the District 
Railway. He also becomes managing director of this and of the 
Underground Electric Railways of London, Mr. Edgar Speyer 
succeeding Mr. Yerkes as Chairman of the latter. 

Metropolitan Consolidated is dull at 803, but except for this the 
electric railway section is unaltered. 

In the Traction market, the payment of the dividend on London 
United Tramways Preference allaycd a few apprehensions, and the 
price of the shares is 97 er the 5s. dividend. British Electric 
Tractions are better in tone, and can only be picked up with 
difficulty at 83. It is observable that Metropolitan Electric Tram- 
ways 44 per cent. Debenture stock fell 4 points to 103, although 
the interest deduction was only 24. To-day, Wednesday, the price 
was put up to 105; somebody evidently blundered. Calcutta 
Trams new shares at 8j are er 28. 6d. dividend, but have not. 
altered in price. Yorkshire (West Riding) Electric Tramway 
Debenture was done on Tuesday at 951. 

Supply shares are at last quieting down, and one or or two riscs 
have actually occurred. The shares favoured were Metropolitan 
Ordinary and London Electric Supply Preference, both of which 
rose 5s. Brompton and Kensington lost a similar fraction, and so 
did St. James’ and Pall Mall Preference. Other alterations were 
the result of dividend distributions; but, after the long spell of 
weakness experienced by the Electric Supply market, there is 
pleasure in being able to speak of a better tone amongst prices. 

Manufacturing issues are also inclined to advance here and there. 
Willans & Robinson Preference have been wanted at 34 without 
finding sellers, and the price accordingly hardened to 37. India- 
Rubber shares are really 6s. better, while showing a 10s. loss, for 
the deducted dividend was 15s. General Electric Preference are 
93, er 5s. We have not heard of buyers yet for the Ordinary 
shares. A rise of 58. makes British Aluminium 6 per cent. Pre- 
ference 5}, and Castner-K ellner at 11, are +), better. 

Amongst Telegraphs, Eastern Ordinary stock rose a point to 1463, 
and Eastern Extension shares fell 1 to 143, the movements bringing 
the two descriptions almost together again. The Anglo-American 
Telegraph group hardened upon dividend prospects, and the heavy 
business being done in the American Railroad market. Anglo“ A,” 
however, fell off to 17. Great Northerns are again somewhat lower, 
after making allowance for the coupon, and Western Telegraphs lost 
the } that they gained last week, Globe Telegraph and Trust, of both 
kinds, are better, upon the general hardness in this market, and 
Telegraph Constructions have firmed up to 334, which is a 10s. rise. 

No alteration has taken place in National or other telephone 
issues, beyond that caused by a few cw interest and dividend 
markings. 


—— —— — ce A t tt 


City of London Electric Lighting Co.— Warrants in 
payment of the half-vear's interest to December 31st, 1905, on the 
£400,000 5 per cent. first and £300,000 43-per cent. second deben- 
ture stocks, have been duly. posted. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


-r — 


oe Closin | Business done Rise t 
€ Closing kended | 
sent or Dividends for the last e i wee | or 
[os nm share four years Der. en: Santis | Sani culi 
. |a [PE TRIER MUT y ME oos 
700 | African ograph, À | = 
2000 Amazon Telegraph Co s shares, Nos. 1 to 25,000 | 10 Mii Ni Nil | .. 31— 4} 8j— 4i MEL 
155000 | Do. do. 8 Y Debs., Nos. 1 to 1,950 Bed. 100 Nil Nil Nil | 5% B5 — 90 83 — ak xd | 84 2E 
702,600 Ange t P i íi -" Stock | 60/6 61s. 29% 298.§ 62 — 64 62 1105 1ióg 1094 4 : 
8,148,700 do. 6 % Pref. $e .. | Btock | 6 6% % 688.5 109 —110 1094—1104 m 17 por 1 
8,148,700 Do. do. do; Deferred Stock lj 25. il | on | 171— 17} 164 — 174 fa ^ 
60,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. 100 e M - 8 102 —104 102 — x e| A 
44,000 Chili Telephone, Nos. 1 to 44,000 5 6 7 896 | .. 77— 8 77 — 8 4 
l, Commercial Cable Sting. 500 year 4 & Dob. Bk. Red. Btock | 4 4 4 4% 964 — 984 96 — 98 xd al 98 si 
16,000 | Cuba Telegraph .. T oe oe 10 64 10 5 | 5 4.8 — 9 8$- 9 813 v oe 
6,000 Do anish 10% Prel. Ord. ee ee . y: H " n i yi %§ 17 — 18 17 — r^ oe oe ee 
991 Direct e 9 * ee oe ons nis ae . Md 
1600 no a j ae Cum. Pref, v 2. 10 p^ n | p i SH 15 E - is . e 
60,7101 | Direct United States Cable . | 90 1 8 | 8958 | 14 — I5 14 — 15 143 i 14 T 
90,000 | Direct W. India Cable, 44 % Fu Reg. Deb. +110 1,200,R. 100 43 4 ' 445, | 101 —108 99 —101 xd aj 3 
4000000 | Eastern pon CaS A M Biss! aP PN A 5 A | A bs p^ fg m e 1471 53 
000,000 ee ee ren 0 0 
LM T Do. 4% Mort. Deb. Stock Red. Stock | 4 4 4 4 45 106 —108 106 —108 106} ai 
800,000 | Eastern Extension, Arig AM And and China Tele. 10 7 7 7 6 X8 144— 15 144— 147 14g 142 — 1 
75,400 Do. Deb. Btock . Btock | 4 4 4 4%§ | 106 —108 106 —108 i ie "| 
800,000 Kasta B Atrio: Tel., 4 4 Mt. Db., 1 to 8,000, red. 1900 | 100 4 4 4% | 4% | 100 —102 1004 —1021 vs +4 
900, 0003 E. Bis ba. (Mauritius Bub.) 1 to 8,000 | 35 | 4 4 4% | 4% | 100 —102 1004 —1021 ie! dul 
180,887 Globe. enh ana trent o» Vs es 10 £8 54 58 5 % 103— 1 104— 11 1 ii 1 5 + 
180,887 Do. do. 6% Pref. =. X| 10 6 % 6 6 6 * 144— 11 Mi— M4 1% Hj, 
150,000 Great Northern Telegraph of Copankagen NUM EL |15 24 » j— 83 — 88 z | -4 
zm e, o — ’ —— ee ee 
42,900 Debe. within Noe. 1 to 1,900, Red. } | 10 | s4% | a% | 44% | 44% | 101 —103 99 —101 xà dom 
11000 | Indo-European Telegraph e. e] 95 |10% 10 % 118% 1 5% | 62 — 50 57 — 69 5711 57% 
951,127 | Marconi's Wireless Telegraph .. i as ; 1 bs Mu 8 a 1 18 H— 1j a is 
690 | Monte Video Telephone Co., Lid. Ord. ea 1 8 $ 8% 4% ie — 1 — 1 Sie e : 
8498 | — Do. do. do. 59 Prei. 1 | 5 5595 | 6% | 1 — 1 A | R 
1,963,888 | National Telephone, Pref. Stock k 100 6 6 6 6 3,5 | 110j—1114 1104 -1114 111 1084 i 
1,966,667 | Do. Def. Stock e .. | 100 43 6 6 5 %§ | 108 —110 108 —110 1094 , 109} dB 
15000 | Do. do. Cum. 9nd Pref. |: 10 6 6 6 6%] 11—13 1t — 13 " 41 
50,00 Do. do. T on-cum. 8rd P., 1 to 250,000 5 |6 5 5 5 955 58— si 62— 53 i | BABS EN 
1,689,588 | Do. do. 1% Deb. Stock Red. 100 | 4 4 4 4%, | 104 —106 102) —1044 xd "AX "m 
179,813 | Oriental Telep. and Elec. 140 171,604, fully paid 1 6 6) 64 6 1 T H- 1 |o us 
50,000 Do, do: do. 6% Cum. Pref. . 1 6 6 6 6 14— 1 11— 1 — a 
1000 | Paci &E Tel. x da Ret, Deb E Wo dam uu qe (x a 99 94 —101 xi 9 ue = 
l 0 DE el., uar 8 À 95 — 99 —101 $ ; 
60,000 Telephone Co; of Egypt, 4} % Deh. Red. ..  ..| 100 * 2 n 4% | 103 —106 101 —104 xd 
83001 | Submarine Cables Trust ‘ - - .. | Cert. 6 6 6 6% | 125—128 | 125 —128 i 
70,00) United River Plate "js hone ` 5 7 8 8 e | 7-8 7 — Tàxd . 
40,000 Do. Pref., Nos. 1 to 40,000} 6 | 5 5 5$ [5x 52 | = bixd | >. x 
179,947 Do. do. Debs. T a si +. | Btook 5 5 b 5 % 111 —118 109 —111 "T " 
y West African Tel legraph Shares P 10 29 4 45 GEL 94 — 10 — 10 s 82 
80008 W. Coast of Am oa, 1 to 80,000 & 58,001 to 58,008 24 Ni N bot o — à oft b. ss Pa 
160,000 | Do. 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel. 100 4 4 4 , 4% | 1004—102 —101 xd S ‘ 
30,990 Western elegraph, Ltd., Nos. 1 to 907,980 10 7 7 7 | 5 9, 14 — 14 183 — 14 ]dó 14 — 1 
75,000 Do. o. 6 % Debs. 2nd series, 1900 100 6 5 6 5% | 102 —104 100 —102 xd a 
Do. do. 4% Deb. Stock Red. | 100 4 4 9 4 | 4 1084 —1054 1014 —1084xd 2 
8,831 West India and Panama Telegraph ..  .. 10 N il : — 7 | uu 
n | Dor -a ] Cam ad Frei. 10 If Wh OM | Hat — 4a 64— | EE 
0 um e ee i " ee — oe 
__ Moo! — Do. do. 6YDebs.,Nos.1to1Ano — ... 100 | 59, | 59, 594 5 % 10 —100 | 99 —I10̃ ' .. à O „ „ 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| | i " | | ! 
Ure Anglo- Argantina Trams, 260,008 to 480,007 . vei UE uo | " 895, | 6 €$ B;— 83 Fà— BR B | 8 T 
20,007 54 % Cum. Prefs., 1 to 260,007 . | B» 455 5 % | 6% ! fu, oe | 1 ae Ts | KE: as 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 | 100 | .. | 6% | 6% ^ 6% — M2— —143 xd : Mk | 3 
25,109 ; Auckland E. Trams., 5 % let Mort. Deb. Stock. 100 | 5% „ | 5% 105 —107 | n —105 xd | 105 ES 
800,000 Babcock & Wilcox, 1 to 580,000 E vi Po} „ [17% 20 W | 16 %l 81— 4 77/6 | 76/10 ix 
100,000 | Do. do. 6% Cum. Pref., 1 to 100,000 ee 1 JUI 6 * | 6 o | 45 | 177 — 174 | a P oe i oe 
1000 | British Aluminium 7% Cum. Pref. ..  ..  .. 5 Nil Nil Nil , 3/6 ^i— b | nm 5 | | ee 
30,000 | Do fo. 14 6 Cuin. ef. ..  .. ; Nil Ni! Nil , 8. | s of | 27— 91 |o + i 
30,000 e g ee ae oe ee T ee 
N | Do. do. 5 % lst Mort, Deb. Stock Red. | Btock | 5 * 5% 15% | 6% | 9 10 13 —102 W 41 
800,000 | British Columbia E. Rail Def. Ord. Stoc 100 si 6 6 % — 107 = 1 m». 4 
800000 | De. 5% Pref. Ord. Stock i 100 | .. 5% | 5% „% 9 | %% de pce 
115,000 | Do. 5 & Cum. Perp. Pref. Stock . 100 5% | 5% | 6% 106 2 105—109 e p 
240,400 | Do. gu st Mort. Debs., 1 to 6,950 , 20 43˙ ae | 44% | 5 =e | 10 05 % ` 92 A 
220,000 Do. Vancouver Power Debs., 1 to 9,200 0 fe 34 : 0 | 44% | ETUR 5 ) EV 
ny 55 8 10 | 9 4 6 64 10 — 11 | 101— 11 1014 104 +f 
* Do. do. 6 Cum. Pref. oo ae | o 117 119 118 120 | 119 | | 1 
14158221 | Do, do. 5 % Perp. Deb. Stock .. | Stock | 5% | 6 6% | 5% | . Mora Piu +1 
101% | Do. do. 44% 2nd Deb. Stock Red. 100 . | , % ao 4 93 - E MM 
100,000 | British Insulated and Helsby Cables 7 5 10 8 8^6 835 5 n i, see . 
Ibo? | Do. i. 4% Cum. Pret. | 5 | 6 6 6% | GAS 100 1061 | 5 e | 
Do 4 % lst Mort. Deb. Red | 100 % | 44% | 44% 1 4i 1083—10 1. —106 x * 
212400 ' ' British Thomson- Houston’? n% Ist Mort. Debs. .. ; 100 on 44% 4o 5 49% = | = MET | 
400,000 Le Westinghouse 6 % Pref., 1 to 200,000 and b ! 6 % Nil | .. , 11— 27 17— 94 | 44/4} | 41/103 
215,001 to 475,000 ; , | | B0 — B5 80 — 85 | 
jr Bre”. 4% Mort. Deb. Stock . , 100 5 a a e H Eo M XE 
dan ¢ Do. Linie & Co, in 6% Cum. Pre. £1 | Nil | Nil | Nil a Mb to 15/6 | 14/6 to 15/6 „ 
mee | Brush Elesttioal Enginoering, Oral Lto 10, ,2781 . | 1 E | a | Ni E 1 1 0 | T 14 ae ae 
, on-cum e oo ; > v dE M ME * i ES 
an Do Perp. Deb. Stock .. Stock 97 | 43% | us | ds ami mcam d ds E 
am —— Do Perp. 2nd Deb. Book | Bock | 44% | 4% | f% | MH | MOM |] a m 
190,000 Buenos Ayres & Belgrano, 1 to 00,000 5 e 3 : 5 ! sh— BE . 6 | £^ 
40,000 Do. A” 6 % Cum. Pref., 1 to 40,000 | b WE 2. F 5s si „ | 4 
10 € „ E E 5d 13 | 655 107 —109 105 —107 xd | .. | » 
517,00 Do. 6 Deb. Btock .. .. 100 e 150 5 % 5 „ 102 i0 100 108 xd 103 | 
190,00 2nd Deb. Stock "x Ug 100 — 4,5 ob „ 91— 92 — 97 j | „ d» em 
176,000 Calcutta Trams., 1 12 105,00 wo- de owe ub ee gU NE I Ee mos n M ual c » T 
32,610 Do. 1050010 187,610 .. e % J, c 4 4% 107 10 105 —10 xd | | EE 
350,000 44% let Deb. Btock — .. 100 c Qr i 5 1 
SE r on le eee eee e 
s | j D E C7 —100 xd M 
rg Do. au: 1% $ 1st Mort. Deb, Btock Rea. | Btock ud „„ A | 1 Das ; 1 ME ead y 
Chen | Cape E. Trama., 1 to 491,222 W 4 455 S Cod 1 , ga i a » 
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METAL MARKET. | THE TIERNEY-MALONE POINT 


—— "E j | CONTROLLER. 
. Fluctuations in December, 1905. m 


Ox September Ist, in our description of the Electric Tramways 


" .O.B's.) Exhibition, we gave some interesting details of the Parr (Messrs. 

P SPELTER (G.O.B's.; Hadfield) and Turner (Messrs. S. Dixon) automatic is con- 

Dzc. 14 567 811121314151819 20 21 2227 2829 trollers, and we understand that considerable use is being made of 

£30 both already. Messrs. Brecknell, Munro & Rogers exhibited at the 
20 same time the Tierney-Malone point controller, but were unable to 
28 [7T give us the information for which we asked until recently, owing 
21 to delay caused by certain preliminaries which were necessary before 
ng the device could be put fairly on the market. 


On a complicated tramway network, the presence of point turners 
is considered generally to be indispeusable if the quick service 


25 
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58 es | 
12 BECERRA of cars is to be maintained. Boys and men are employed asa 
11 PT tt TT Tt rule, but the desire to replace human by mechanical agencies 
Jill lb ft ft is well evidenced by the presence of so many workable devices (to 


say nothing of the unworkable) designed to perform this end. 
Naturally, the simpler such a mechanism is the more likely it is 
to sell, and—perhaps of still greater importance—to work. The "E 
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following short description of the latest point controller will give 
those who are interested in a matter in which economy is to the 
fore, some idea as to its ability to fill both the above requirements. 

Fig.1 shows the point-moving mechanism to consist simply of 
two solenoids and a frame carrying the push-bars. Either solenoid 


COPPER (G.M.B's.) 
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is energised, according to the direction in which the driver has to 
take his car. It is evident that the windings can be protected 
absolutely from mechanical or atmospheric damage, and as they 
are not connected even by so much as a bolt with any part of the 
track, their removal and replacement can be effected in a moment. 
That is a feature of some value when the cleansing of the boxes is 
considered. l | 
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The solenoids derive their energy from the trolley wire through 
permanent cables, which are laid in one of the usual ways from the 
pointe to the nearest, pole, and thence are carried up the pole to a 
pair of contacts which are attached to, but insulated from, the 
trolley wire at a convenient distance—say, 45 to 50 ft.—from tho 
points, as shown in fig. 2. 

Every trolley head is provided with supplementary contacta, 
which are insulated from the head and from each other. From 
them run insulated wires to a switch on each platform. Fig. 3 
shows this arrangement of circuits in diagram; and fig. 4 gives 
plainly the relation between the overhead and trolley devices. 

The contacts on the trolley are placed so that they clear frogs, 
switches and crossings. 

If we may suggest improvements in detail, we should ask for 
the substitution of carbon contacts for mercury in the switch, and 
the addition of limited spring-controlled movement on the over- 
head contact arms. 


^ 


POLYPHASE POWER MEASUREMENT: THE 
DOUBLE-WATTMETER METHOD. 


Ir is interesting to note that in the double-wattmeter method of 
three-phase power measurement, we have a most simple indication 
of the power factor of the circuit in question, which is undeniably 
a great convenience in the llel running of alternators. As is 
well known, the law of the method is that the sum of the readings 
of two wattmeters connected as in fig. 1, is equal to the power 
supplied or delivered—as the case may be—at all power factors 
(neglecting, of course, all errors in the instruments themselves). 
Now the ratio between these separate readings varies with the 
power factor, and in balanced systems is the same for similar power 
factors. It is proposed to give a simple graphical construction 
which enables the angle of lag to be obtained very easily from (the 
readings of the wattmeters. 

To make this the more clear, it will first be necessary to give the 
proof of the law mentioned above. 

In fig. 2 let o a, O B, O C represent the current vectors 
(average values) in a balanced three-phase circuit, D E F being the 
vector triangle giving the pressures between its terminals (a ö c in 
fig. 1). Wattmeter 1 is connected with its pressure coil across D F 
and current coil in o a; and wattmeter 2, with pressure coil across 


F E and current coil in o B. 
(neglecting the self-induction of the meters) will be proportional 
to the projections of o a and o B, on D F and F E respectively —i. e., 
to PG and qx. The power factor in the case given is unity, but 
for any power factor the /ocus of the limits of the current vectors 
oa and oB will lie along A M and Bw respectively, at right 
angles to oa and o B (thus the effective component of the current 


Hence the readings of the meters 


will always be equal to o A, o B). 
Now the total power transmitted is given by— 


30A. Op. 
But o -N 2; and op = PF B ae 8 
^ 3 ^ 3 v3 
., Power = 3 DF GPX 2 = 2 DF X GP. 
^ 3 V3 


But from the symmetry of the figure we see that— 


GP = RO. Therefore Power = GP.DF + KO. Dy. 
ö = GP. DFT KO. FE. 
That is to say: For unity power factor the sum of the two watt- 
meter readings, which are equal, gives the power in the circuit. 
Now let us introduce an angle of lag of ọ°. Then wattmeter 1 
indicates n. P EH kilowatts, and wattmeter 2 indicates n. Lo kilo- 
watts. Draw as parallel to pF and BT parallel to BF to meet N L 


produced int. Now the triangles AM8 and BNT are similar, 
hence— 


AM : AS : BN : BT. 


Also the triangles o a M and OB N are similar. 

Hence AM:0A:: BN: OB. 

But oA = o B; therefore A M = BN and AS ss B T. 

Hence HG = kr. But KQ = EL + O, and' 

PG=PH—HG. ThereforeKQ+ PGS EL - QL+PH—HG. 

But HG = Kr. Therefore KG TPM LTR. 

Similarly it may be proved for any power factor that the sum of 
the readings of the two wattmeters gives the true power (neglecting 
the errors introduced by the intruments). 

To determine the angle of lag or lead, having given the readings 
of the two wattmeters only, proceed as follows: Draw any right- 
angled triangle P Q B (fig: 3), having tbe angle P Q R 60° and the 
angle P B Q, 90°. From B P cut off n 8 proportional to the mean of 
the two readings, and again from B P cut off R T proportional to the 
reading on wattmeter 1. If the current is leading, this will be the 
lower of the two readings, but the same construction holds good. 
Now draw s u perpendicular to P n to cut P Q in x. 

Draw ML perpendicular to rq and T N perpendicular to P B 
to cut u L in x. Join N Q; then PQN is the angle of lag 
(or lead) required. 

The method given above is exceedingly handy in many cases 
where it is desirable to know the approximate power factor of & 
circuit, and the complication of a power factor meter is neither 
available nor desirable. 


THE DIFFUSION OF LIGHT. 


(Concluded from Vol. 57, page 1048.) 


In the circumstances laid down at the beginning of this article, 
viz., the illumination of houses or streets, light is most commonly 
required to see by—we do not want to see it, or to make it act upon 
a photographic plate. Therefore, for practical purposes, the eye is 
quite properly used as the ultimate measuring instrument in the 
photometer, in spite of its optical defects and chromatic preferences. 
Now, the normal eye will pass two different sources of artificial 
light as of equal illuminating power, and then will frequently eay 
that one lights a particular room or the like better than the other. 
That is a fact of universal ‘experience, and is no optical illusion. 
That is what people probably have in mind when they assert that 
one light diffuses better than another ; but, unless we are grievously 
mistaken, it has nothing whatever to do with diffusive power, in 
which all lights travelling for quite short distances through purely 
gaseous air are sensibly identical. 

If we place a source of artificial light in a room furnished in the 
ordinary manner, but a room in which for simplicity we suppose 
that reflection is non-existent, we shall, of course, find that every 
object casts a shadow on the side away from the light. As the 
source of light is smaller, so tbe shadow cast by auy particular 
object tends to be larger ; but, and this is much more important, so 
also the shadow has more sharply-defined edges, and is more 
intense where it falls. As we increase the size of the light without 
altering its candle-power, the shadow cast by the same object is 
smaller over all, and, losing much of the sharpness of ite outline, 
owing to the influence of the phenomenon known as irradiation, 
merges but slowly from light to dark, leaving a very much smaller 
portion of the room in perfect obecurity. When the radiant is 
small, the largeness of the shadows draws special attention to their 
presence, and the abruptness of the change from darkness to light 
makes the latter seem more brilliant than it is. By increasing the 
size of the radiant, these effects are softened, the lighting appears 
a little weaker, and the shadows less noticeable. In other words, 
there is greater uniformity of illumination throughout the room as 
between its lighted and its shaded parts; and it is this superior 
uniformity which, if we are not mistaken, unscientific lighting 
engineers are thinking about when they claim that a certain arti- 
ficial light excels in diffusive power. But, of course, the illu- 
minating power of a source of light considered as a function of the 
size 'of the glowing object is its intensity, or specific intensity ; and 
hence it appears that a light of good diffusive power” is simply 
one of low specific intensity, i.r., one which is larger than others in 
its light-emitting surface for a given quantity of candle-power. 

As we are dealing solely with the every-day conditions in which 
artificial lights are employed, it is necessary to remember that only 
the candle and some old-fashioned flat-flame gas burners are used 
without some globe or shade round them. When the globe is com- 
posed of plain colourless transparent glass, its effect upon the true 
source of light is so small in the present connection that it may be 
ignored; but when the globe is obscured, i. e., is non-transparent— 
at least when the said globe is sufficiently obscured—the size of 
the light is virtually the size of the globe. Hence it follows that 
no source of light of considerable intensity should ever be employed 
with only a transparent glass round it; and also that an obscured 
globe should be as large as possible compatible with convenience, 
elegance and fairly even illumination over all its surface. If two 
different artificial lights of identical candle-power but as different 
in specific intensity as the candle itself and the filament of a glow 
lamp be inserted into two optically identical globes of properly 
obscured glass, and if first one and then the other be tested by the 
eye in a certain room, it will be found by the most practical man 
that the '' diffusiveness " of the two lights is identical — because the 
specific intensity is the same. A properly obscured globe may 
perhaps be defined as one made of op glass, prismatic lass 
according to the true principle of the Holophane, or more than 
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one thickness of ground glass. In other words, diffusiveness is 
identical, or nearly so, ‘with “illuminating effect,” that quality of 
light which varies inversely with specific intensity, and, though 
most important of all, is seldom properly appreciated by lighting 
engineers or members of the general public. A light of good illu- 
minating effect is one which gives the eye an impression of having 
a greater illuminating power than it has; a light of bad illuminat- 
ing effect is one that creates the opposite impression. Since the 
illuminating effect for a given quantity of illumination issuing from 
a angle source depends principally on the virtual size of the 
luminiferous object, i.e, on the size of the glowing object as 
modifled by any surrounding globes of the proper kind, illuminat- 
ing effect, alias power of diffusion, is under human control even 
when the quantity of illumination is fixed ; and a light of “ excel- 
lent illuminating effect (or diffusiveness)" is simply one that is 
employed in an intelligent fashion. 

We need hardly stop to mention that the argument already used 
shows that the larger the number of individual sources of artificial 
light put into a room, the better will the illuminating effect be, 
irrespective of, or out of proportion to, the total candle-power 
developed ; because instead of each opaque object in the room cast- 
ing one or two! shadows in places where no other light falls, each 
object will cast a larger number of smaller shadows, and the 
shadows will be masked by the illumination coming from the other 
lighting units. 1 For any given method of procuring artifical light, 
the light tends to be more expensive per unit of illumination as 
each single source is the weaker or the smaller; and therefore the 
multiplication of small lighting units makes for extravagance. On 
the other hand, a multiplication of units makes for better illu- 
minating effect, and so for economy, because*a given quantity of 
illuminating effect (if we only had an objective way of measuring 
it) is obtained from a smaller amount of candle-power when the 
units are many than when they are few. Obscured glass, too, 
wastes light from the photometrist's point of; view, but may save 
rather than waste illuminating effect. All these matters are most 
elementary, and well known. We do not feel sure whether it is 
commoner for them to be known or to be ignored in practice. 

There is one other aspect of the present question that is also 


habitually ignored by lighting engineers, and we cannot but feel. 


that they are greatly to blame for their action. In a previous 
ph we assumed the existence of a room in which reflected 
ight does not exist. There is, of course, no such room known to 
mankind outside the laboratory ; but the tendency of modern times 
is to approach it. The presence of reflected light in a room does 
not in the least affect the correctness of what we have already 
tated ; all that it does, if present in sufficient quantity,is to help in 
the conversion (if the expression may be permitted) of illuminating 
power into illuminating effect. A room, therefore, rich in reflective 
power reduces the cost of developing artificial light to a useful 
extent in it, and may even cause one source of light to produce the 
effect of two. We have only to take up any periodical catering 
more particularly for ladies— papers which tell their readers how 
to make a house “ beautiful,” artistic, or the like—or even some of 
the more professional journals studied by architects and decorators, 
to see the disastrous notions that are constantly being impressed upon 
the lay community. They are urged, week in week out, to have 
their rooms painted in dark colours, papered with rough, dark 
papers, ceiled with wood or non-reflective surfaces, upholstered 
with dark materials, filled with dark furniture. They are told that 
this is the fashion, that it is artistic, that no self-respecting 
person can live in a dining room decorated in light shades, that 
lightness is only permissible in the comparatively unused drawing 
room. In plain language, they are taught that the perfect house is 
one filled with (genuine or false) curious old objects properly to be 
found in museums; that it must be elegant. Almost everything 
that tends to make it lighter is tabooed ; everything that helps to 
make reading, writing or seeing generally a greater strain on the 
eyesight is lauded. It is curious, too, that this goes on at a time 
when physicians are preaching the open air” and the “sun bath” 
cure for various diseases. We consider this so serious a matter 
that lighting engineers ought to preach an opposite crusade. They 
may be doing so as individuals, for aught we can tell, but that is 
not enough. An organised attempt ought to be made to counteract 
the harm being done to the community by the spread of the 
pernicious doctrines we have referred to, which are promulgated in 
nearly all the “home journals" we have ever seen. On a cash 
basis, present decorative notions may be good for the lighting 
industry, because much more light is needed thoroughly to 
illuminate a dark room than a bright one; but the illuminating 
effect in the former can never be good except at prohibitive cost, 
and the result of living in a dark house is enormously to exaggerate 
the necessary expense of any system of procuring artificial light. 
Moreover, the almost inevitable attempts to economise may lead to 
eye work beirig carried out in a deficient light; and the resulting 
eye strain will be attributed by the layman, not to the character of 
his furnishing arrangemente, but to some specifically injurious 
property in the light he uses, all the more to be dreaded because 
its nature is unknown. 


— 


Enfield Electric Lighting.—A site having now been 
obtained for erecting the station, the North Metropolitan Electric 
Power Distribution Co. has informed the U.D.C. that it has 
authorised the laying of mains forthwith. 


PROCEEDINGS OF INSTITUTIONS. 


Two New Electrolytic Meters. 
By 8. H. HorpEx. 


(Abstract of paper read before the INSTITUTION OF ELECTBIOAL 
ENGINEBRS al Birmingham, December 13th, 1905.) 


THE two meters to be described are each developed from the oldest 
and simplest form of electrolytic meter, viz., the gas voltameter 
R PE by Faraday, but one belongs to the unshunted and the 
other to the shunted clase. | 

In order to overcome the difficulties of gas measurement Bunsen 
suggested that the electrolyte should be weighed and its loss of 
weight used as a measure instead of the volume of the evolved 
gases. Fig. 1 shows in diagrammatic form the working parts of a 
meter constructed on what may be called Bunsen's plan. a is a 


thin iron vessel with an ebonite lid. Within this vessel is a solu- 
tion of caustic soda and a pair of sheet-nickel electrodes, B B. A 
small hole is left in the lid for the escape of gas. The whole 
vessel is supported in a case, upon four springs, two only 
of which are shown, marked c?, Attached to the front of 
the iron vessel is a light rack, H, working into a pinion, F. 
The pinion carries a hand or pointer moving over a graduated 
dial attached to the case. Part of this dial is broken away to 


show the gearing more clearly. Guide levers aa a a attached to 


the case and to the top and bottom of the iron vessel, ensure its 
remaining central Light flat springs, 33, carry the current from 
the fixed terminals to the electrodes. The meter shown is intended 
for a current of 5 amperes, and the capacity of the vessel is such 
that current equivalent to 400 units at 200 volts may be registered 
before the meter requires refilling. The solid caustic soda to 
form the electrolyte is placed in the vessel a, as soon as the meter 
is made; it is therefore only necessary to fill the meter with water 
when required for use. Since the electrolysis of a fixed weight 
of water corresponds to 1 unit, the accuracy of the meter may be 
ascertained by placing upon the vessel a brass weight which is 
equivalent to the amount of water that would be electrolysed by, 
say, lOO units at the required voltage, and then seeing that the 
pointer moves over 100 divisions on the scale. Calibration of the 
meter in the first instance may be effected either by varying the 
strength of the springs or by using dials having fewer or more 
divisions in the cirele, or by varying the number of teeth in the 
pinion. When a fairly large number: of units has been registered, 
say 300, the reading is noted, and water again poured in until the 
hand stands at zero on the dial; registration can then go on a 

before. The actual weight of the vessel, when filled, is about 43 lb. 
and about 1j lb. of water may be removed by electrolysis befor 

refilling becomes necessary. This would correspond to a total 
registration of 400 or 600 units. Fig.1a shows the complete mete:. 

A meter such as the one just described is subject to the limita- 
tions and defects of its class, viz., relatively large fall of potential 
at all loads, considerable bulk, and the necessity of occasional 
refilling. On the other hand, it is accurate, simple, and easily 
handled. It also fulfils an object which was held in view when 
designing it, viz., the production of an electrolytic meter which 
contained no glassware and required no handling of chemicals. <A 
number of meters of this kind have been made, and have worked 
satisfactorily as regards registration over a considerable period; and 
the dial hands have also remained perfectly stationary during a long 
period of rest, showing that no change in the electrolyte or springs 
took place. 

The previous meter possessed the great practical advantages of a 
simple electrolytic process, and one for which the materials of 
electrolyte and electrodes may readily be obtained in a state of 
purity. An attempt was therefore made to enable such a meter to 
be shunted without at the same time introducing fatal complications. 
For a meter to be shunted, the first condition is that the current 
passing through it is exactly proportional to the difference of 
potential between its terminal electrodes; for this is the law 
governing the current passing through the metallic) conductor con- 
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stituting the shunt. In order that a gas voltameter may conform to 
this rule it is necessary that gas should dissolve at one electrode and 
reappear at the other. A solid hydrogen anode cannot be made, 
but the equivalent of one may be obtained by using a mass of 
spongy platinum saturated with hydrogen; and if this anode is 
only partly immersed in the electrolyte and the remainder is 
exposed to an atmosphere of hydrogen, sufficient gas will be 
absorbed and transfused to replace that which is dissolved away. 
Fig. 2 shows the arrangement in its simplest form. a and o are 
electrodes of platinum in dilute sulphuric acid contained in the 
vessel s. They are thickly coated with platinum black, and are 
only partly immersed. Above the electrodes is a sealed space, H, 
full of hydrogen gas. In such an arrangement the smallest 
difference of potential (say 44; of a volt) will cause a steady and 
continuous current to pass between the electrodes; hydrogen is 
evolved at the cathode, but no oxygen at the anode. Instead, the 


exposed surface of the anode absorbs hydrugen from the store above 
it, which combines with the oxygen as fast as the latter is produced. 
This arrangement is therefore comparable to a copper or silver 
voltameter ín which the same metal is dissolved at the anode aa is 
deposited at the cathode. | 

I will be seen that (within limits) it is possible to pass a current 
continually through an electrolytic vessel arranged as above, without 
effecting any alteration in the volume or disposition of the elec- 
trolyte, the enclosed gas, or the electrodes; it may, in fact, be 
hermetically sealed up and used for an indefinite time. 

If the electrolytic vessel thus sealed up is divided into two 
compartments, so that the gas evolved at the cathode does not 
immediately return to the general store, then the volume of the 
lormer may be used as a measure of the current passed, and being 
sealed up its volume is not affected by changes of external 
pressure or temperature. After a certain amount of gas had been 

hus transferred from the store to the measuring tube, and the 
latter had become full, it would be necessary to return this gas to 
tLe stere. This can be done by tilting the tube down, by which 
process it is re-fllled with liquid and ready for a fresh start. 

As explained above, the current passing through a meter of this 
type is proportional to the difference of potential between ita 
electrodes. This property enables the meter to be shunted ; & very 
small portion of the total current to be metered need be passed 
through it, and the amount of gas evolved during one or two years“ 
service can be reduced to a quantity easily contained and read off 
in a graduated tube. 

The volume of gas settled upon for this purpose is about 14 cb, in., 
and is measured in a graduated glass tube fg in. internal diameter 
and 15 in. long. The scale is graduated into 300 divisions 1 milli- 
metre apart—large enough to be read easily—and each division 
corresponds to about 5 ampere-hours passing through the meter; 
that is to say, one Board of Trade unit at 200 volts. To produce 
this volume of gar, for the passage of 300 units only one fifty- 
thousandth of the total current passes throvgh the electrolyte, and 
an area of about 1 sq. in. of platinum anode is sufficient. The fall 
of pressure through the shunt of the meter is 1 volt at full load, so 
a resistance coil of 10,000 ohms is included in series with the elec- 
trolyte. "This coil has the same temperature coefficient as the shunt, 
so that no temperature error exists from this cause. The added 
resistance being so large, the resistance of the electrolyte is quite 
negligible. 

Fig. 3 shows diagrammatically the essential parts of the meter; 
it consists of a vertical tube with bulb attached. c is the cathode 
—a platinum wire; a is the anode of sheet platinum, both coated 
with platinum black. s is the electrolyte, and m the store of 
5 R is the resistance coil, equal to about 10,000 ohms. 
T the shunt, which in a 5-ampere meter has a resistance of 2 ohm. 

To start the meter, it is held with the tube nearly horizontal and 


belaw the bulb. Al] the gas then collects in the bulb, while the 
tube fills with electrolyte, which remains in it after i is restored 
to the vertical position for use. When a current is passed through 
the shunt, a steady fine stream of gas bubbles rises from the cathode, 
gradually replacing the liquid in the tube. 

No electrolyte gives such good results as & 10 per cent. solution 
of sulphuric acid. Phosphoric acid is, perhaps, the next best. It 
is remarkable that the material of the cathode is almost as im- 
portant as the anode, only platinum well coated with platinum 
black being satisfactory. 

Fig.4 is a front view of a complete meter with the case closed. 
Almost the entire height of the meter is available for the scale. 
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Fig. 5 shows curves taken over long runs, the electrolytic meters 
being tested against & motor meter, whose accuracy was ehecked for 


each load. The ordinates represent the actual ampere-hours passed 


through the meters, and the abscisse the amounts registered. The 
space is divided by horizontal lines showing the actual current 
passing. It will be seen that these meters are capable of giving 
very good results, as shown by curve a. In fig. 6 the curve is drawn 
in a more usual manner, the ordinates being percentage errors and 
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the absciss current; the data were, however, obtained from long- 
time tests as with the others. A curve ofa bad meter (marked B) has 
been included in fig. 5 for contrast, the difference being produced 
by the use of a polished cathode in the bad one. 

So far as the author is aware, no use has bitherto been made of 
an electrolytic process involving the continuous absorption and 
solution of gas at one electrode, and its evolution at.the other. As 
the process, therefore, seems to be novel, it is hoped that uses may 
be found for it in other directions besides electricity meters. 


The Chairman, Prof. THRELFALL, asked whether it might not be 
possible for the readings to be falsified if one limb was at a higher 
temperature than the other, for it appeared that in this case the 
concentration of the hydrogen solution would be different in the 
two limbs, and there might be a continuous solution of the free gas 
on the colder, and a corresponding evolution on the warmer side. 
He also asked whether there was not a temperature coefficient of 
the resilience of the springs in the first form ofmeter described, 
which might lead to temperature error. | , 

Mr. R. A. CHaTTOCK thought the second meter was a very 
interesting departure, and would probably prove successful in 
practice. He would like to know if it was necessary to coat the 
electrodes with a certain definite quantity of platinum black. Did 
the electrodes remain for long periods without alteration, or was 
there any tendency, say, for the platinum black to peel off? What 
would be the effect of a short circuit on the meter? Would 
there be any liability for the tube to burst on acconnt of the rapid 
evolution of gas? 

In reply, Mr. HoLpEN said that the points raised by the Chair- 
man and Mr. Chattock had had his attention. There was no such 
transfer of hydrogen. He had also proved that there was no 
practical error in either meter due to change of temperature. An 
advantage of the first meter was that the use of a circular dial 
enabled a much longer scale to. be used than in other types of 
electrolytic meters. He treated the platinum electrodes with a 
good thick coat of platinum black, but of no definite amount. So 
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long aa the platinum itself was entirely covered, the amount of 
platinum black did not affect the accuracy of the meter. He had 
now had meters running continuously for many months without 
showing any falling off in accuracy. As regards a short circuit, he 
pointed out that the meters which he was exhibiting to the meeting 
were running with a current through the electrolyte of 300 times 
the normal value. He was running them with the resistance short- 
circuited, in order that they might see the evolution of gas, which, 
under ordinary circumstances, was not easily detected. It was 
evident that no harm would be done by a short circuit. 


Secondary Cells. 
By G. D. AsPrNALL Pa RR, M. Sc. 


(Abstract of Paper read before the INSTITUTION oF ELECTRICAL 
ENGINEERS at Leeds, December 13th, 1905.) 


ALL manufacturers are agreed that impurities are injurious to 
secondary cells, but the exact maximum amount of each that is 
admissible ie indefinite. . A : get 

Plates of the Planté type are given porosity in the course of 
manufacture by treatment in some oxidising or pickling solution 
containing nitrogen compounds, but all traces of these compounds 
are eliminated before the plates leave the works. The main 
source of frouble is impurity of the electrolyte, due either to the 
acid or to the water. | 

It is best to use “ brimstone” acid for storage batteries, as this 
is usually free from arsenic, Rain water is not necessarily pure, as 


it may contain over 100 parts per million of foreign matter, and : 


water from town mains is deleterious. Some impurities cause local 
action and loss of charge, which are about three times as great with 
acid at 1,300 sp. gr. as at 1,170. 

The use of distilled water in the electrolyte is imperative ; but 
condensed steam from the boilers must not be employed. The 
electrolyte must be free from arsenic, nitrogen compounds, sul- 
phuretted hydrogen, sulphurous acid, and organic matter, and 
must not contain more than traces of hydrochloric acid and iron. 
Ammonia, as shown by Mr. R. W. Vicarey, is exceedingly harmful. 

The author has commenced a series of tests with a view to deter- 
mining the maximum amount of any given impurity which may be 
present in a cell without seriously affecting its capacity and 
efficiency. Eleven of the commonest impurities in sulphuric acid 
and water have been chosen, in amounts at least equal to the 
maximum ever found in ordinary water and ordinary purified 
commercial acid. One cell contains pure electrolyte, while each of 
the others contains a known proportion of a single impurity. So 
far, 22 charges and discharges have been taken on each cell, but as 
the tests have not yet been completed, the comparative results are 
not available. 

The author recently carried out an extensive series of tests on 
cells of ordinary type, of 300 ampere-hours, capacity, charged and 

d at varying rates. The capacity (output) varied between 
134 ampere-hours and 247 watt-hours when discharging in 1 hour, 
to 290 ampere-hours and 574 watt-hours when discharging in. 10 
hours, the corresponding efficiencies being 80 and 912 per cent. 
(quantity), 59°7 and 75˙1 per cent. (energy). The charging rate 
adopted had little or no effect on the output at a given discharging 


An Electric Accelerometer, 
By R. B. Owmns, M. Can. Soc. C. E. 


(Paper read before the CANADIAN. Society OF Civi, ENGINEERS, 
Electrical Section, November 2nd, 1905.) 


Tue advent of the electric motor as a competitor of the steam 
engine, especially in the traction field, has given rise to certain 
acceleration problems unfamiliar to engineers of a generation ago. 
At a time when the train-mile was a satisfactory unit in which to 


reckon haulage costs, there was little occasion to bother with 


acceleration. Now, however, when neither the train-mile, car-mile, 
Dor ton-mile suffices, even when coupled with a speed factor as a 
basis of estimation and analysis, and when to maintain certain 
schedules more energy is expended in accelerating than in over- 
coming frictional and grade resistances, a simple, accurate, and 
realiable means of measuring acceleration is urgently demanded— 
a means at least comparable in simplicity and accuracy with those 
employed in the measuring of the quantities of which it is the 
second and first differential with respect to time. The measure- 
ment of length is familiar to all. Of practical methods of measur- 
ing velocity or speed, at least of machines, one of the most 
satisfactory, if not the most satisfactory, involves the use of a 
suitable constantly excited or permanent magnet dynamo mechani- 
cally driven by the piece whose velocity is to be measured, and 
electrically connected through an ammeter to a circuit of constant 
coefficients as shown in fig. 1. 

s is the shaft whose velocity is to be measured. c isa mechanical 
coupler. a is the armature of a small permanent magnet or con- 
stantly excited continuous current dynamo, wound so as to have 
à negligible reaction within the limits of its use. Ris a variable 
non-inductive resistance, and 1 is a zero centre D.c. ammeter. The 
reading of 1 wil] be proportional to the speed of s, and by adjusting 
R can be calibrated in revolutions per minute, feet per second, 
or miles per hour as desired. As the current through 1 is pro- 
portional to speed, it is only necessary to determine the rate at 
which the current varies in order to have a measure of acceleration. 
This is simply and easily done by inserting in the circuit with 1 
a transformer T with its secondary connected, for purposes of 


adjustment, through a non-inductive resistan:e Ri to a zero centre 
D.C. voltmeter v (see fig. 2). The reading of the voltmeter v 
will then be proportional to the acceleration, positive or negative, 
of the shaft s. i 

Substituting recording instruments for the indicating ones 
shown, we have a recording speed indicator and a recording 
accelerometer. The transformer must have a straight line satura- 
tion carve and a large transformation ratio, as the secondary 


Fic. 1. 


Ld 


induced voltage is. necessarily small and the voltmeter v must also 
be sensitive. The calibration of the ammeter as a speed indicator 
is effected by driving the armature 4 at different constant speeds 
as shown by ammeter reading, and taking the revolutions in a 
given time by means of a revolution counter and stop watch. 
The calibration of the voltmeter as an accelerometer is best done 
by driving the armature a by a separately and constantly excited 
motor having applied to its armature, preferably of small momen- 
tum, a voltage varying approximately as a linear function of time. 
With proper manipulation of apparatus the ammeter readings 
plotted against time will be-a straight line, whose slope will be 
constant and equal to the acceleration and to the constant reading 
of the voltmeter to within a constant. , 
In some tests made in the writer's laboratory not long ago, A (see 
again fig. 2) was the armature of a smalllow voltage separately 
excited p.c. generator; 8 the shaft of a 3 H.P., separately excited 
D.C. motor, to whose armature by a potentiometer arrangement a 


Fic. 2. 


steadily increasing or decreasing voltage could be applied; r and v 
Weston ammeter and millivoltmeter, and T a small lighting trans- 
former with & transformation ratio of 20; and excellent results 
were obtained, speed dnd acceleration being read to exactly the 
same degree of accuracy that Weston p.c. ammeters and voltmeters 
are capable of. With recording instruments substituted, this 
would seem to meet every requirement of a practical apparatus for 
the measurement and recording of velocity and scceleration in 
railway work both steam and electric, and is applicable, of course, 
in many other connections. 


Waste Gases and Electricity Generation. 


“THE Generation of Electricity by the Waste Gases from Modern 
Coke Ovens" was the es of a paper read by Mr. G. J. Hooan- 
WINKEL, M.I.E.E., at thelast meeting of the Manchester Geological 
and Mining Society. The chair was occupied by Mr. Henry Hall, 
H.M. Inspector of Mines. After drawing attention to the immense 
waste of energy which is going on from day to day in iron and 
steel works, the writer said the application of blast furnace gases 
to the production of power, and electrical power iu particular, was 
an established fact in this country, and its growth would be wit- 
nessed during the next decade. It was pretty certain to keep pace 
with the urgent remodelling and redesigning of iron and steel 
works in the near future. The experiments of Mr. B. H. T waite 
in this country opened the way, but the first large undertakings of 
this kind were established in Germany, and most of the ironworks, 
both in that country and in the United States, were equipped 
with electric power stations deriving their power from the gases 
of the blast furnaces, while many of the powerful blower-engines 
were driven by the same agent. The writer bad taken part in the 
design and erection of the gas plant at the Ilseder iron works, 

supplying also the necessary power to the Peine rolling mills, near- 
Hanover. The entire steel works and rolling mills at Peine were 

driven by electricity generated from waste blast-furnace gases, a 

striking example of the economy effected by modern practical 

applications. The same advantages as regards the supply of power 

for driving the mechanical appliances of a modern coking plant, 


with washing and cleaning plant near by, and even the plant at the 


pits, might be derived by using the surplus gases from coke ovens 
direct in gas engines. The question was one of public utility and 
economy. Such gases would provide thecountry with asource of cheap 
power comparable to the water-power used in Canada and elsewhere. 
He had found in many cases that the cost per unit in coke-gas 
power stations of medium size was about O'ld. to 0'2d. The pro- 
duction of cheap power at collieries was & question gaining in 
importance every day proportionately to the drop in the price of 
the saleable article and the increased depth of the pits. The firing 
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- ofsteam boilers by means of small coal at the pit was an expensive, 

and, if no rubbish and refuse from the washeries were available, a 
very wasteful process, having regard to the low efficiency of the 
boilers. Even taking the value of this small coal at 4s. per ton at 
the pit's mouth, the saving of coal by using gas engines was a sub- 
stantial item. Every modern colliery should, therefore, either 
burn its rubbish and waste in gas producers, or else compress and 
coke it in by-product ovens, using the gases obtained in both pro- 
cesses for generating electrical power by means of gas 
engines. The amount of power to be derived from a battery 
of 80 ovens of modern type, coking a charge of 7 tons in 
32 hours, and using coke of a medium percentage of 
volatile matter, giving off about 7,000 cb. ft. of gas per 
ton per hour, or in all 122,500 cb. ft. per hour, would be as 
follows :—If the ovens used 70 per cent. of the gases for heating 
the flues, there should remain abont 36,000 cb. ft. for power, and 
taking a consumption of 75 cb. ft. per r.H.P.-hour, about 1,500 1.H.P. 
should be available, or nearly 20 1. H. P. per oven. This amount 
varied, of course, with the coal and the type of oven; and he 
knew of cases where the power was nearly 30 1. H.. per oven. Dis- 
cussing the different types of gas engines available, he described a 
typical large coke oven engine on the four-cycle principle. 


Destructors and their By-products. 
By F. L. Watson. 


(INSTITUTION OF ELECTRICAL ENGINEERS’ Discussion at Leeds, 
November 23rd, 1905.) 


Mr. EMMOrr said regarding Mr. Watson’s ideal balance-sheet, 
although the same had not been realised in practice, he saw no 
reason why it should not be done with towns having a population 
of 120,000 inhabitants, but in towns of a smaller size, say, 26,000 to 
30,000 inhabitants, the by-products so utilised would not pay for 
putting down the plant necessary for brick making, as there would 
not be sufficient clinker. He did not agree with the author in con- 
demning front feed, as he had found this most efficient for small 
plants where a reasonably steadv head of steam had to be main- 
tained. Regarding a combination of refuse destructor and elec- 
tricity stations, it was wise to remember that the boiler was a 
necessity in cooling the fluc gases before passing to the chimney, 
and therefore the small size of boiler which one found in some 
installations was not an efficient combination, especially if any use 
was to be made of the steam. He advocated a size of 30 ft. x 
8 ft., and a working pressure of 200 lb. per sq. in. As to the 
management of the destructor in a combined station, to ensure 
efficiency this must be entirely in the hands of the resident elec- 
trical engineer, the Sanitary Committee having no responsibility or 
control beyond delivering the refuse and removing the clinker. 
He had no difficulty in getting 60 units per ton of refuse in every- 
. day working. | 

Mr. Scock quite agreed with the author of the paper that the 
front feed was not a satisfactory method of charging the furnaces. 
He saw no objection to the utilisation of as much steam as possible, 
but this must not be done at the expense of efficiency in destroying 
the refuse in the most perfect and sanitary manner. The making 
of bricks, the driving of tramcars or power conversion in other ways, 
would, in his view, be more suitable than electric lighting. For 
foundations for roads or filling up land requiring to be levelled, 
clinkers formed an admirable material, and a large demand always 
existed for destructor refuse for the purpose named, but, of course, 
at a price which would not compare with the results shown upon 
the ideal balance-sheet presented by the author of the paper. 

Mr. A. S. Buackman believed that in many cases the legitimate 
object of a destructor was lost sight of, and the destructor makers 
were striving after results in the way of operating costs which they 
could never attain, and which would never be justified, otherwise 
than experimentally. In connection with the Sunbridge Road 
destructor at Bradford, the people who had charge of the destructor 
cells had, in their efforts to keep up steam to supply the electricity 
department, to take the refuse from the cells before it was 
sufficiently consumed, and, as a matter of fact, he had that after- 
noon had some discharged matter from the cells analysed, and found 
it contained 31 per cent. of combustible material. With reference 
to the balance-sheet, Mr. Blackman said the figures were altogether 
erroneous. He had been running the electricity plant at Sunbridge 
Road for 24 hours a day, in an endeavour to see what could be got 
from it, and the best they had been able to do was 21,000 units per 
week. It was impossible to do very much more than that, unless 
they either put in a battery of altogether abnormal proportions or 
reverted to some system of thermal storage. It was stated that 
1s. 6d. per ton for the steam was a reasonable figure to ask, which 
worked out at about ‘35d. per unit, and that was the figure which 
the department he was chieflv concerned with was called upon to 
pay, whereas the coal at the Valley Road works was coming out at 
17d. per unit generated. At Sunbridge Road an outlay of £29 per 
kilowatt had to be made, and it was perfectly easy to put down a 
main generating station, inclusive of steam raising and coal con- 
veying plant, at well under £25 per kilowatt installed. Speaking 
solely from the point of the electricity department, they were out 
of pocket on the Sunbridge Road plant to the extent of about 
£1,000 a year, in round figures. 

Mr. S. D. ScHOFIELD said that if the destructor was attached to 
the electricity works, the probability was that no less plant would 
be required in the electricity works than if there were no destructor. 
In winter, particularly, the supply of refuse was very uncertain, and 
in the case of a heavy fall of snow, the supply of refuse might be 
cut off altogether for three or four days. Consequently, they 
required suflicient plant to deal with the peak loads, independently 


of the destructor. He agreed that 1s. 6d. was too high a figure to 
pay for the steam generated from a ton of refuse. If 9d. or 10d. 
per ton were allowed, it was quite'a top figure, and really more than 
the steam was worth. 

Mr. CALL. said the Hammerton Street installation had a capacity 
of 120 tons of refuse per 24 hours, and something like 300 H.P. was 
obtained for the electric lighting of the shops and stables belonging 
to the works and cleansing departments, for the running of tbe 
fish manure plant, mortar mille driving the workshops, crushing 
and screening the clinker for the manufacture of concrete flags and 
mortar. 

Mr. Hannis said that from careful observation he considered the 
front feed arrangement possessed advantages over every other 
method of firing, particularly where maximum steam generation 
was required. 

Mr. P. RosLIxd thought that 10 to 15 per cent. would be nearer 
the proper figure than 6 per cent. only for capital charges. If the 
capital charges were increased by 5 per cent. the yearly cost would 
be increased by another £1,000, id if they reduced the value of 
the steam to a more reasonable figure of, say, 9d. per ton, the 
balance-sheet would show a loss of some £200, instead of a profit of 
over E2, 0 0. 

Mr. T. RoLES agreed with the last spenker's remarks respecting 
the sum shown on the balance-sheet for interest and sinking fund. 
Nothing was allowed for depreciation. The price of coal mentioned 
by the author was considerably too high. At the electricity 
works at Fulham and Shoreditch, both working in connection 
with refuse destructors, the fuel cost something like 85d. per unit 
sold, whereas at Poplar the fuel came out at 5d. per unit sold. 

Mr. PICKEBRSGILL said that when destructors supplied steam to an 
electricity works they should only be paid such amount for steam 
as equalled the saving on the actual cost of coal. The greatest 
objection to the destructor was the amount of dust that got into the 
engine room and on the commutators, gearing, &c. 

Mr. W. Mortinore, in a communication, supported the front 
feed on the score of cleanliness and efticiency. He advocated 
heating the air on the regenerative system by waste heat, in pre- 
ference to the use of side air boxes. 

Mr. F. L. Watson replied at considerable length to the points 
raised, and quoted some figures received from Mr. A. J. Fuller, 
borough electrical engineer of Fulham, dealing with a continuous 
run on the Fulham destructor from October 9th at 11.30 a.m. to 
October 22nd at 8.30 p.m., 1905. This test was carried out to show 
the effect of a re-arrangement of the boiler settings which Mr. 
Fuller had carried out. The consumption of refuse per cell per 
24 hours was 10:9 tons, the evaporation per pound of refuse calcu- 
lated from and at 212° F. was 1°53 lb., or 174 per cent. better than 
on the original test ; the mean temperature of gases in the combus- 
tion chamber was 1,900“ F., and the temperature of gaees leaving 
the boilers 670° F. Econumisers were used, heated by the waste 
gases after passing the boilers. The later and longer trial gave 
better results all round than the original trial, doubtless largely 
due to the alteration in the boiler setting, by which the boilers 
were brought nearer to their work and losses by radiation and air 
leakage reduced. At Fulham the steam was used fully throughout 
the day, though by no means all in the electricity works. 


THE OVERLOAD AND REVERSE CURRENT 


RELAY. 
[COMMUNICATED. ] 


(Concluded from Vol. a7, page 1051.) 


The Reverse- Current Relay.—In_ order to protec 
machinery from a reversal of current, the reverse-current 
relay was put on the market. A reversal of current can take 
place in the following cases :— | 

1. When several central stations work in parallel. 

2. When several generators in one central station work in 
parallel. 

3. When feeder sub-stations are fed by two or more in- 
coming feeders. 

4. When a synchronous motor drives a generator, the 
latter working in parallel with other similar units. 

5. When several rotary converters work in parallel with 
one another. 

In all the above cases, reverse-current relays ought to be 
installed. The reverse-current instrument is based on 
the same principle as the overload relay, but slightly 
differs in construction. Instead of one, we here have two 
alternating current magnets (fig. 5), one, the current coil, 
being energised from a current transformer, while the other, 
the pressure coil, is supplied from the secondaries of two 
pressure transformers connected to different phases. The 
relay, as will be seen from the wiring diagram, fig. 6, is con- 
nected in the usual wattmeter fashion, The field produced 
by the pressure coil will practically be in quadrature with the 
field set up by the current coil. It, follows, therefore, that 
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the copper ring phase- splitting device, as used in connection 
with the overload instrument, is here superfluous, a rotating 
field resulting from the fluxes set up by the two coils. The 
instrament does not claim to be a time-limit apparatus, nor 
is this wanted, as the relay has to operate the moment a 


reversal takes place, irrespective of the strength of the said 


reversal. 

The reverse relay works in the following manner: As 
long as the current in the circuit flows in the right direction, 
the disk is slightly turned backwards until a pin projecting 
from this disk knocks dead up against the fixed spring. In 
the event of a reversal occutring, the disk immediately 


Fic. 5.—REVERSE-CURRENT RELAY. 


makes a whole revolution forwards, the projecting stud 
presses the contact springs together, and: the tripping 
cireuit is completed. The wiring diagram of the reverse 
relay is also very simple, although slightly more complicated 
than the overload relay diagram. The tripping coil may, 
in this case also, be fed from a battery or any other con- 
tinuous current source. 

This instrament is also made in single, double, or three- 
pole patterns for single, two, or three-phase circuits respec- 
tively. | 

In certain cases; with rotary converters, for instance, it is 


` advisable to install an overload and reverse relay on one and 


= „% — stint! - 


xit 


4, ammeter; B, battery: u. tripping coil; mm, reverse-current relays; 
8, 5 SpT, pres sure transformer ; StT, current transformer; Au, main 
switch. 


Fic. 6.—DiíAGRAM OF CONNECTIONS. 


the same circuit. When this is done, the current coils of the 
overload and reverse instruments are connected to the same 


. eurrent transformer. . 


In setting the various relays on a system, a certain 
anount of discretion must be used in adjusting them for 


r 


time. Care should be taken that the feeder circuit relays 
always operate before the generator ciremit relays. The 
reverse-current relay ought to, and does in this case, open 
before any of the others. | 
Special care has been devoted to the construction of the 
instrument, and all parts which are likely to get out of order 
in time, such as spiral springs, &c., have been avoided. 
The disk revolves in jewelled bearings, 'and is very care- 
fully balanced. All contacts are platinum tipped or made 
of silver or carbon. The whole apparatus bears the stamp 
of a high finish, and is an ornament to any board. The 
instruments can either be mounted direct on or let in flush 
with the panel. | . s 
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THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to F. C. d.“) 


By IBID. 


V.—CONCERNING PRECEDENTS. 


Ix all countries and times it hath been customary for men 
to be divided into sorts or setts, for mutual defence against 
their foes. and friends. Even so may ye hear two that sit 
at meat together declare, the one “I am for Burgoyne,” 
and the other “and I for Bordeaux "; but now without 
bitterness or mistrust, as they would in the old days. For 
the better regulation of the one sett, some other sett’ maketh 
laws and rules, sith they know not what is good for them ; 
and, for the making of these laws they have a very simple 
plan, which I will tell you. Considering together, the great 
and wise say among themselves: we may not, save by 
sorcery, foretell the future, wherefore we must build onr 
laws on that which is past, that we know of.” And this 
they call A Precedent,” and having found a precedent, 
they are comforted, for is it not easier to follow a road that 
is made, than to hew a new one through a vested interest? 
Thus changes are looked upon as mischievous, and to be 
avoided. ! 

With the Guild of the Electriks it is the same, to all 
seeming. For though they are, as I esteem, the most. 
changeful and uneasy people in all Christendom, always. 
seeking a new thing, to outward appearance they follow the 
customs of other Guilds and Clubs. So, every year, they 
choose among themselves one to hold, or be, their Precedent, 
as hath been done formerly. | 
As I guess, the office of this their Precedent is to go 
before, or show them in what direction to turn their steps ; 
but that he hath also some secret office or dominion may be 
seen, from that they call the day of his first presiding “ Day 
of the Lord Mare,” which is, as can easily be seen, Day of 
the Lord Maritime, or of the Sea," and celebrate it with 
notable procession and rejoicipg. 

Now, on commencing to his rule and leadership, the 
Precedent maketh an exhortation of such nature as shall be 
evident to the Inner Circle of the Guild, though it be as 
Greek to them that are in the outer (or gas-lit) darkness. 
For the better ensuring of precedence on this occasion is a 
law made that they who desire to learn only shall stand on 
the outer limits of the Hall of Audience, and they that have 
learned shall sit in the front thereof: even as in other 
displays, they that would be seen place themselves before 
those who have come to look on ; this is a very old custom. 

In the year of which I write was chosen as Precedent of 
the Guild a notable knight, Sir John de St. Gaveyn's le 
Grand, whose arms are dexter, a Wheatstone Bridge, P.O. 
Pattern, or on ebonite displayed ; sinister, a double-petti- 
coated insulator porcelain, erect on a mast sable; surmounted 
by dexter, a submarine cable dormant under a sea gules, insu- 
lated as per specification : sinister, a telephone receiver intact 
expectant ; crest, a relay ; supporters, two British tax- 
payers irate and resplendent, clothed in conscious virtue cut 
semi-recent. Motto: Ste transit vor populi. | ZEE 

(For since the days of the Megatherium and the 
Atheneum and other great things slow in movement, when 
the Electrics were called the Sons of Mercury, the Sky- 
wirers are held much in honour among them.) 

The Exhortation of this Precedent was, like all the doings 
of the Electriks, a matter to marvel at: as much for the 
learning and research therein displayed, as for the strength 


° 
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and enduratice of ope who can deliver ét in a short space. 


Moreover, nothing therein but had its purpose; for, through- 


out its length should ye hear no such fair flowers of speech 
as: When 1 and the late Lord Apollo Belgraviere were at 
Croydonsbetg,” for which, indeed, the mind of the listener 
longeth, but, alas, vifa brevis esf. So, in the short space of 
one hour and a quarter, did the Precedent, with unfaltering 
voice set forth the whole matter. Firstly, how that, with- 
out the permission of the Electriks shall no carriage travel 
on iron; but, by their assistance is its course much hastened. 
And, of this, it is told me that, on one road, where the 
carriages be noted more for stopping than moving, aid hath 
been sought of the Electricks, so that shortly men may 
mount on a train (ag they call it) with mind secure that it 
belongeth not to the day before ; for the arreara be so great 
that oft-times there is danger that what thou thinkest shall 
bear thee home be instead an early Miocene train oft-baffled 
in its course ; which, on mounting therein, by its aspect 
thou dost perceive. , 

2 But in this discourse was treated more of the permission 
to proceed than of the push behind; and i'faitb, tis more 
eft the one lacketh than the other. And it was shown how 
one train may by his weight send a message to the other; 
a thing very marvellous, and, meseems, not without danger ; 
for, if these machines be thus taught so much, may they 
not also come to possess a mind, and so having, do no more 
work? Howbeit, such idle speculations apart, the Precedent 
ascribeth the free running of these devises to the good 
favour of the Electriks. 

Thereafter he discoursed of that magic whereby the speech 
of a man runneth on a wire to a great distance; and 
lamented that divers unlearned and extra-suburban folk con- 
ceived that this great magic might be worked without the 
benefit of the Inner Circle. Alas! that such heresies 
should break forth in so fair a cult. (1 would have you 
know that the Suburbans be a people of small compre- 
hension ; but they that live beyond them have no compre- 
hension at all; the which is a hard thing to understand, 
seeing that they that dwell within the walls are very few.) 

Then marked he the abolition of the cells at the Post- 
House; and, indeed, many prisons have been destroyed of 
late. At the close the oration turned to the casting of 
thoughts and signs into space; where they be caught by a 
net or cradle of wires, and, in their struggles, make weird 
marks or writings on a fair surface. By a kind of Lantern, 
called formerly Magick Lantern, but now Oxydrogan (which 
soundeth better) shadows of these writings were shown on 
the wall, to the astonishment and admiyation of those that 
were watching ; but by reason of age, I could not cleurly 
descry those potent marks, which appeared to me as appeareth 
the northern shore of the river on a stormy evening, nigh 
unto the Temple, especially at times. Thereby is it to be 
Seen that the sight of these Electriks is as keen as their 
understanding, for it seems they perceive the meaning of the 
marks. MEL" | 

Now, when this marvel of information was ended, rose one 
of very mild and amiable speech, praying pardon that he 
«ould not fully comprehend so vast a matter. (This he did, 
as I suppose, from courtesy, for presently he showed how he 
could re&d the magic writing, and thus was himself of the 
Inner Circle.) Then, with kindly thought for the baser 
folk, did he accord praise to all “staff,” whereby so great 
work as they had heard of had been knocked into shape. 
And ‘he called on all there present to praise their chief. 
They, well knowing that a lesser man would well have taken 
two hours to read that discourse gave great approval. 

Finally spoke in defence of the Precedent, his Second, or 
one appointed to aid him. He saith that, howsoever ye may 
think, greater is he who maketh an oration than he who 
listeneth thereto. The which sent me away pondering. 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this journal by W. P. Taompson & Co., Electrical Patent 
gents, 822, High Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


26,918, ‘Improvements in and relating to systems of connections for the 
operation of branch telephone stations and the like." W. OHNESORGE. 
Date applied for under Patents Act, 1901, December 17th, 1904, being date of 
application in Germany.) December 18th. (Complete.) 


96,855. "Improvements in and connected with electrically-driven vacuum 
cleaning or dust.removing apparatus." A. HEIN. (Date applied for under 
Patents Act, 1901, July 26th, 1905, being date of application in Germany.) 
December 18th. (Complete.) 


96,876. '" Improvements in switching apparatus for use in electric flash 
advertising." L. K. Jog. December 18th. 

26,434. Improvements in fuse heads for electric blasting.“ F. RENDER. 
December 19th. (Complete.) ' 

26,445. “Improvements in electrical signs.“ G. T. CLARKE and J. A. STEVENS. 
December 19th. 

96,460. E in or relating to trolleys of electric cars and the 
like." J. F. Mason. December 19th. 

26,461. ''Improvements in joint boxes for the protection of joints of electric 
cables and the like.“ J. Stratton and E. A. CLAREMONT. December 19th. 

26,467. Improvements in electrical apparatus for lighting gas.“ H. NEHMER. 
December 19th. 

26,466. Improvements in sparking plugs." N. W. H. BHARPE and J. P. 
Smarpr. December 19th. 

28,501. rovements in electrical means for giving an impulse to a pen - 
dulum.” R. M. Lowuxx and Tar LOXXR ELECTRIC CLOCK AND APPLIANCES Co., 
Lip. December 19th. 

28,510. Improved means for transforming direct electric currents," W. J. 
Fann and B. Jinotxa. December 19th. 

28,512. Improvements in connection with electrostatic watt and watt-hour 
meters. E. WinLsoN and W. H. WIL son. December 19th. 

26.525. '*A new or improved electric shock apparatus. R. J. LOVEGROVE, 
December 19th. (Complete.) . 

26,528. ''Telephone message tablet with fall-down number register." A. F. 
Crosts, H. C. Suru and G. E. WELLS. December 90th. 

26,548. ‘Improvements in dynamo-eleptric machines of direct continuous 
current.“ E. TorHAM. December 20th. 

96,575. “Improvements in trolley booms of electric tramcars," J. ROBERT- 
sHaw and T. P. RosertsHaw. December 20th. 

26,581. '* Improvements in orconnected with electric radiators.” C. BRIGHT. 
December 20th. (Complete.) 

236,590. “Apparatus for generating and utilising high-tension alternating 


currents for the ignition of explosive mixtures in internal combustion engines. 


L. J. Le Pontos. December 


26,591. ''Register for telephone calls," A. E. Lamxin and A. QUINTON. 
December 20th. 


26,595. Improvements in apparatus for electric signalling.“ A. G. BROWN 
and A. W. Brown. December 20th. 


96,001. ''Improvements in automatic electric cut-oucs.* O.Iunmav. (J. A. 
Hoffe, Cape Colony.) December 20th. 


26,629. ''Improvements in or relating to connections for two or more three- 
phase motors. C. pE Kaspo. December th. (Complete.) 


26,681. “Improvements in electro-magnetic motors with travelling fields."’ 


H. ANDREE, December 20th. 


A5, 662. An 
December 21st. 

96,688. “Improvements in or relating to means for converting varying alter- 
nating electric current into similarly varying direct current." 8. à. Brown, 
December 2lst. 

26,680. ‘‘ Improvements iu or relating to the distribution and supply of 
current in electric railway systems.“ O. B. BRaosTAD, (Date applied for under 
Patents Act, 1901, December 21st, 1904, being date of application in Germany.) 
December 21st. (Complete.) 

26,691. “Improvements in or relating to thermo-electric galvanometers."’ 
C. Fery. (Date applied for under Patents Act, 1901, January 6th, 1905, being 
date of application in France) December 21st, (Complete.) 


26,718. “ Improvements in controlling electric current distributing systems.“ 


improvement in electrical batteries. H. C. BRAUN, 


J. L. Rovrix. December 21st. (Complete.) 


26,807. ' Improvements in dynamo-electric apparatus.“ W. N. L. Davipson, 
December 22nd. 


26,408. “Improvements relating to alternating current motors." R. LUNDELL. 
December 22nd. (Complete.) 

26,413, “Improvements in or relating to electrolysis of metallic compounds 
or ores," E. A. Asacrort. December 22nd. 


26,828. “ New or improved device for holding a writing pad upon a telephone 
desk or its equivalent.“ C. M. Love. December rd. 


26,852, pO Yd in or relating to clectric arc lamps." B. M. 
Drake, A. D. Jones and THE JaNpvs Anc Lamp AND ELECTRIC Co., LTD. 
December 23rd. 


26,858. ‘Improvements in or relating to electric arc lamps." B. M. 
Drake, A. D. Jones and THE JaNx Des ARC LaMr AND ELECTHIC Co., LTD, 
December 23rd. Š 

26,854. ‘Improvements in or relating to electrie arc lamps.” B. M. 
Drang, A. D. Jones and THe Janpus Anc Lamp AND ELectTRIC Co., LrTb. 
December 23rd. 

26,855. “Improvements in filaments of incandescent eleetrio lamps.“ A. 
Bocnpos, R. RoruscuiLp and J. W. SUTCLIFFE. December rd. 

26.870. Improvements in and relating to dynamo-electric machinery.“ 
Tue Hon. C. A. Parsons and J. H. Armstrong. December 23rd. 

26,876. ‘Improvements in secondary or storage batteries.“ A. J. Bovrr. 
(E. V. Stebbins, United States.) December rd. (Complete.) 

26.897. Improvements in single-phase coinmutator motors." V. A. FYNN. 
(Date applied for under Patents Act, 1901, March 25th, 1905, being date of 
application in Switzerland.) Decemter 23rd. (Coniplete.) 

26,989. *''Im.provements in or relating to single or polyphase alternate cur- 
rent motors and generators.“ V. A. FYNN. December Ard. 

26,902. “Improvements in the electrolytic production of metallic sheets, 
tubes, wire, strip, or the like." S. O. Cowrri-CoLEs.. December Ard. 

26,903. Improvements in or connetted with anodes.” S. O. COWPER-COLES. 
Deceniber 23rd. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesars. W. P. 
THoMPSON & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


CuMBINED TELEPHONE AND SOUNDING TELEGRAPH. A. H. Andersson. 22,143. 
October 18th. 

ELECTRIC SWITCH OPERATING MECHANISM. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 25,026. November 17th. 

ELECTRIC Swit} H OPERATING MEcHANISM. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 25,027. November 17th. 

MOUNTING CF STEREOTYPE, ELECTROTYPE, AND OTHER PRINTING SURFACES. J. A. 
Corey. 25,009. November 19th. 

METHOD or UTILISING THE LIVE WIRES OF AN ELECTRIC LIGHTING AND LIRE 
CIRCUIT TO CONVEY SIGNALS BY THE AID OF ELECTRIC Waves. J. H. Lee 
and A. E. R. Bottone. 25,370. November 22nd. 

ELECTRIC INCANDESCENT CANDLE Lamrs, P.C. Dufforn. 25,519. November 23rd. 

SpacE TELEGRAPHY. J. S. Stone. (Date applied for under International Con- 
vention, November 25th, 1903.) 25,645. November 21th. 
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TRAMWAY MAINTENANCE. 


Wk have on other occasions drawn attention to the rapid 
depreciation of tramway track subjected to the heavy 
weights and high speeds of modern electric traction. This 


entails frequent renewal of points and crossings, and, to a 


less extent, of ordinary-track, and calls for adequate pro- 
vision in the shape of a large reserve fund in the early stages 
of an undertaking, in preference to the imprudent dis- 
tribution of profits, whether the latter take the form of 
dividends or of relief of the rates. 

Recent reports from America emphasise the justice of our 
contention and reveal a situation which may serve as a 
useful object lesson to tramway authorities on this side. 
Not only the suburban and interurban lines, but the 
urban systems themselves, are experiencing a serious and 
continuous decrease in profits due to a diminution in receipts 
and an increase in the cost of maintenance. According 
to a correspondent of the Pall Mall Gazette, in the 
State of Massachusetts 102 companies are operating 
tramways; last year only 38 of these 

dividend at all, and only 22 paid more 
than > per cent. on their share capital, while 11 paid 
4 per cent. or less. The State in question isone of the most 
densely populated in the Union, including the city of Boston 
and its populous suburbs. — The trouble is not due to over- 
capitalisation, for the lines are, in many cases, more cheaply 
constructed than in other States; it is almost wholly to be 
aseribed to the large outlay now required for repairs to the 
track and the purchase of new rolling stock. Naturally, 
during the first few years, when evervthing was new, these 
items did not figure largely in the accounts ; but now that 
tlie bloom has worn off, so to speak, they have assumed an 
importance unlooked for. The cost of maintenance per mile 
of track (inclusive of rolling stock and generating plant) has 
reached a figure from which it is not likely to recede, while 
the receipts per car-mile, on the other hand, have decreased 
20 per cent. in the past five years. It is stated that no less 
than 450 millions sterling has been invested in American 
electric tramways during the last 20 years; and if the 
populous State of Massachusetts affords any criterion, a 
very large proportion of the enormous capital so invested 
is vielding no return at all. 

In view of tliis depressing report, the annual returns of the 
Board of Trade relating to British tramways, which we abstract 
briefly on another page, are of special interest. We would draw 
attention to the fact that the municipal authorities owning 
tramways applied a sum of £210,000 to the relief of rates 
during the year under review. Weare told that municipal 
trading is not intended to be a profit-making business; yet 
its Press advocates sound a pwan over the * profits,” which 
amount to ORG per cent. on the capital expenditure. 

No indication is given in the returns as to the amount 
placed to reserve; the sinking fund is in no sense whatever 
à reserve, for renewal of the track will be called for lone 
hefore the debt incurred in respect of it is paid off. and 
some parts will, in fact, be replaced several times during the 
existence of the loan. We strongly urge that the greatest 
cireumspection should be observed in allocating the surplus 
monies, and that no propitiatorv sacrifices in the form of 


doles to the rates be offered upto tle god Demos until 
a strong reserve has, in every instance, been accumulated. 


clectrie 
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Ox Tuesday last, at the invitation of 
the ** G.B." Surface Contact Co., we, in 
company with other representatives of the 
technical Press, journeyed to Lincoln to inspect the com- 
pany's system in practical operation. The journey over the 
line, on which cars have been regularly running for more 
than two months, evidently created a most favourable 
impression in the minds of the critically inclined visitors, 
and, although some 12 months must yet elapse before the 
maintenance guarantee of the company comes to an end, 
the general opinion was certainly to the effect that the 
„G. B.“ surface contact had come to stay. The question of 
durability, however, can be determined only by the lapse of 
time. | ; 

The tramway authorities of this home of engineering liave 
certainly not been lacking in courage and enterprise in 
deciding to put down in their streets a system absolutely 
untried, except in an experimental wey. We trust that 
they will have no cause to regret the prescience which led 
them to their determination. It is an object lesson to be 
taked seriously to heart, and no doubt other towns will 
emulate the example of the Lincoln Corporation. 

We shall follow with much interest the further develop- 
ments of this simple and comparatively inexpensive system 
of surface contact traction, and we wish the inventors and 
their supporters speedy and lasting success. 

In view of our present acquaintance with the G.B. system 
in practical working, we feel tempted to commend it to the 
earnest consideration of the Hastings authorities as an accept- 
able solution of the problem of what is the best system to 
lay down along the sea front for filling the gap which now 
exists in the town tramways—assuming, as appears to be the 
case, that their opposition to the trolley wire is invincible. 

As to cost of operating, maintenance, &c., we cannot on 
our own authority say anything at present. Naturally, the 
electrical energy per car-mile of any system employing a 
collector magnet must be in excessof that used on the over- 
head system, celeris paribus, but the percentage is very small. 
as will be seen from our descriptive article, and leakage is said 
to be commercially inappreciable even in the worst weather. 


Surface Contact 
Tramways. 


A P THE recent discussion amongst some 
Horse Powetot of the principal gas engineers on the 
Gas Engines, Continent as to the determination of the 
mechanical efficiency of was engines 

resolves itself into the question of what is the correct 
method of determining the indicated horse-power of a gas 
engine from the indicator diagram ; or, should the indicated 
horse-power, as found by the method usually adopted, be 


regarded as a factor of useful comparison with the output | 


capable of being delivered by the engine, commonly termed 
the brake liorse-power? If the answer to the last question 
is taken in the affirmative, then another question arises as 
to what constitutes the mean effective pressure to be em- 
ployed in the usual formula ? 

From an article in Power we find that, in reading a paper 
on The High-Power Gas Engine " at the annual meeting 
of the Verein Deutscher Ingenieure, Prof. Riedler took 
advantage of the opportunity to criticise the method adopted 
by Prof. Meyer and others in arriving at the mechanical 
efficiency of gas engines working on the two-cycle system. 
The particular test referred to was that of an Oechelhaeuser 
engine, in determining tlie mechanical efficieney of. which the 
pump horse-power was subtracted from the cylinder horse- 
power, with the result that the indicated horse-power was 
much lower than would have been the case if the power of 
the pump had not been deducted, and at the same time 
the mechanical efficiency was increased. 

That the points under discussion are by no means as 
simple as might at first be supposed, is evidenced by the fact 
that though the society appointed a committee. of three 
professors to consider the matter, agreement was not 
arrived at. 


power developed 
mechanical efficiency. 


Prof. Riedler contended that the indicated horge-power of 
an engine was the indicated horse-power of the working 
cylinder, and that the pump horse-power constituted added 


Exception may be taken to the suggestion that 


the pump should be considered as a mechanical resistance 
only. seeing that its real function is to perform a part of the 
work of the working cylinder. and is intimately connected 
with tlie power development. | 

Prof. Riedler also contended that the mechanical efficiency 
not only included the friction losses in the engine, but should 
be a measure of the efficiency with which the engine delivered 
useful work compared with the power with which it is 
supplied. and that all resistances should be counted as 
mechanical losses. 

If this were the case we should practically have two effici- 
encies answering the same purpose, 1. e., indicated efficiency 
and thermal efficiency, and be without a correct measure of 
the frictional losses alone. An engine has two duties to 
perform: the development of power and the transmission 
of power: its ability to perform the latter is usually con- 
sidered its mechanical efficiency, quite distinct from. the 
former, and the expression * working cylinder“ previously 
alluded to should include all parts of the engine upon which 
it depends for its power development. 

Profs. Rudolf. Diesel and Hugo Güldner sided with 
Prof. Riedler, but beth sides of the controversy were well 


As has already been stated, the only factor in. determining 
the indicated power of an engine which can be subject to 
question is the mean effective pressure upon the arva of the 
working cylinder. This definition seems plain enough. The 
mean effective pressure is taken as the difference between 
the positive pressures and the negative pressures of the 
working fluid or power-developing medium. In the case of 
a gas engine this is equivalent to all the pressures. deve- 
loped by the gas less all the resistances of the gaseous fluids 
constituting the working charge of the engine, while the 
expression working cylinder must include all parts of the 
apparatus upon which the power development of the engine | 
is dependent. If any other definition is taken to constitute | 
the mean effective pressure, then there must be confusion 
in regard to the meaning of mechanical efficiency. 
The writer of the article in Power goes on to say that 
it is to obvious ". to need mention. that while the pump | 
power is subtracted automatically in the determination. of 
the brake horse-power, it should therefore not he subtracted 
from the denominator of the fraction— 


brake horse-power 
8 x ~ PM 7 
indicated. horse-power 


but, if the pump power has no part in the question. of 
mechanical efficiency, it should, of course, be deducted from 
both sides of the equation. It need hardly be pointed out 
that the pump is added to the engine for the purpose of 
Inereasing the power efficiency, either directly or indirectly, 
and thus takes its part in the working stroke. 

The writer of the article further says that the amount of 
compression does not directly affect the indicated horse- 
power, as the work of compression is restored in the succeed- 
ing stroke, 
working cylinder or auxiliary pumps perform the compression, 
for whatever compression. is shown on the indicator card, it 
is not included in the area. from which the power is calcu- 
However, in those cases where the pump performs 
compression Work on the gas and air, which is later admitted 
to the cylinder while the exhaust is open to the atmosphere, 
it will be obvious that the compression work of the pump 
must be deducted from the gross area of the diagram obtained 
from the working cylinder. If for internal combustion motor 
purposes it is desirable to have another unit for determining 
the power efficiency, then we could adopt another reading of 
the diagram and call it indicated power: in which case the 
urea of the diagram taken by the indicator should include all 
the space between the atmospheric line and the expansion Ime, 
less the area due to compression, That is to say, the back 
pressure and suction pressure should not be deducted 
area. This would give the following fraction— 
brake horse-power 


This being so, it is immaterial whether the 


= power efficiency, as distinct from 
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THE LONDON-GLASGOW UNDERGROUND 
TELEGRAPH SYSTEM. 


THE approaching completion of this important system may 
be said to mark an epoch in the history of undergronnd 
telegraphs, as it is the largest system yet installed. 


Fic. 1.—CaBLE CONNECTION Box; ELEVATION AND SECTION. 


Although the actual length from extreme point to point, 
namely, 409°41 miles, may possibly fall short of that existing 
on the Continent or elsewhere, yet the total mileage of wire 
(37,7305) in the length exceeds anything yet laid down. 

The route followed by the cable north of Birmingham is 
through Stafford, Warrington, Preston, Kendal, Carlisle, 
and Beattock to Glasgow. : 

The pipe line consists throughout of cast-iron pipes, each 
9 ft. long, exclusive of the socket (4in.), and having a 
nominal internal diameter of 8in. Actually the internal 
clearance is somewhat greater than this, the average diameter 
being about 34 in. The pipes are carefully inspected at the 
manufacturer's works. A steel gauging disk 8:02 in. in 
diameter is passed through every pipe ; if this fails to pass 
through, a standard 3 in. disk is tried, and if this also fails 
to pass, the pipe is rejected. The passing of the disk 
through the pipe, besides checking the diameter, serves to 
detect any internal projections or rough places. These, if 
slight, may be removed by riming, but if they cannot be so 
removed the pipe is rejected. 

Great care is taken to ensure a smooth internal surface, in 
order that the lead sheath of the cable may not be scored or 
abraded in the process of drawing in. The lengths of the 
pipe sections vary somewhat, but generally speaking they are 
about 150 yd. between Birmingham and Carlisle, and 220 yd. 
between Carlisle and Glasgow. The trenches are of such a 
depth that the upper side of the pipe is on an average not 
more than 14 in. below the surface of a footway, and not 
more than 2 ft. below the general surface of a roadway. At 
each joint the method of protecting the cable or of render- 
ing it accessible for air-drying or testing purposes depends 
partly on the nature of the ground, and partly on the 
operations which it is desired to carry out at the point. 

At intervals of 5 miles the cable conductors are led into 
cable connection boxes (fig. 1) fitted in pillar test boxes 
(fg. 2). These pillar test boxes, besides providing 
facilities for making all the ordinary electrical tests, also 
favilitate the air-drying of the cable in case the insulation 
becomes defective owing to the entrance of moisture. The 
cable connection box (fig. 1) consists of a cast-iron frame, 
which, together with two cast-iron covers, forms a sort of 
chamber divide into two compartments by a vertical 
partition. | 


This partition is pierced by rows of holes, into which are 
fitted connection pins insulated with ebonite. These are 
fixed so as to be perfectly airtight, and serve to connect the 
cable conductors which are soldered to them on the cable or 
* air-space " side of the partition with the cross-connecting 
wires on the other side. The gun-metal linings which are 
seen projecting from the end of the box in the figure are 
provided for the reception of the cable ends, the lead sheaths 
of which are soldered to them by plumbers’: wiped joints. 

Inside the box the cable sheath is removed, and the 
wires are distributed to the connection pins, and soldered as 
mentioned above. 

After the wires and the inside of the chamber have been 
thoroughly dried, the lid is bolted on, and the chamber 
thereby effectively sealed. The 3i-in. gas plug shown in 
the figure is to facilitate the desiccation of the cable when 
necessary. 

On the cross-connection side of the diaphragm, the pins 
are connected with each other by means of covered wire, aud 
it will be obvious that any desired crosses in the conductors 
or disconnections for electrical tests can be made on this 
side without disturbance of the air-space chamber on the 
other side. The cross-counecting chamber is also her- 
metically sealed by bolting on the lid on that side. 

The pillar test box (fig. 2) is fixed to a brickwork 
foundation by means of four 143 in. x 4 in. bolts. The 
arrangement shown in the figure for locking down the joints 
pit channel covers is seldom required. 

At points between the pillar test boxes an ordinary joint 
under the grass margins or gravel footpaths of country roads 
where the cost of excavation and reinstatement is small is simply 
enclosed in a solid slide (fig. 3, p. 44). If under similar 
conditions it is desired to use a jointing sleeve fitted with an 
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Fig. 2.—PirLAR TrsT Box. 


air-drying nozzle, a flanged coupling with groove’ (fig. 4) 
is used. | 
In either case the end of the slide or coupling is carefully 
caulked and leaded so as to niake a sound water-tight joint, 
and at the same time to ensure good electrical connection 
with the cast-iron pipe. The joints between the flanges of 
D 


t 
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the flanged couplings are made with yarn and a mixture of 
white lead and red lead in the proportion of 3 to 2. 

Where the pipes are laid under artificial stone, asphalt, 
or other expensive pavings, joints fitted with air nozzles are 
enclosed in “extra large" jcint boxes (fig. 5). A 
“ terminating pipe“ into which the lead jointing sleeve may 
be passed whilst the joints are being made in the conductors 
is provided on one side of the box. The use of the termi- 
nating pipe renders it possible to keep the length of the box 
within reasonable limits. The general 
arrangement and construction of the 
box will be readily understood from the 
figure. 

When, owing to obstructions or other 
causes, the pipe has to be laid at a 
depth exceeding 18 in., a double junction 
pit channel is—somewhat rarely—used, 
as at a greater depth than this an extra 
large flush box is not sufficiently 
wide to permit of a jointer bending to 
make the joint. When the jointing 
point occurs at a sharp angle a double 
junction pit channel is used, even if 
the pipe is less than 18 in. below the 
surface, care being taken in these cases 
to place the terminating pipe in a 
line with the length of the box. To 
prevent lubricating material or dirt 
being introduced into the joint when 
the lead sleeve is withdrawn from the 
terminating pipe, it is caused to pass 
over sponge cloth, yarn or other absorbent material, which 
has previously been wrapped round the sheath of the cable 
close to the point where the lead has been removed. In 
ordinary circumstances air nozzles are placed at points 
balf a mile apart, but in town work they are placed at 


Solid Siide 


Joints in Mein Cables. 


Double Junction Pit Channel 
and Terminating Pipe. 


Fics. 6 ann 7. 


 ]-mile distances if necessary. The box illustrated in fig. 6 


has been used chiefly south of Warrington. 
On the northern sections the box shown in fig. 7 has been 
used by preference. 
| (To be continued.) 


NOTES ON FIRE PREVENTION. 


By Y. M. 


T£ object of the following article is to bring before station 
engineers, generally. a few points which may be of interest 
to them, and particularly to those who are in charge of 
stations or sub-stations of not modern construction. 

As is well known, all modern stations are desigued so 
as to contain as little inflammable material us possible, this 
being the result of disastrous fires that had previously 
occurred, and which had forcibly attracted the attention of 
the profession to the alteration in design. 


$3 C.I. Pipe 


7 7A to 4' Spigot Terminating Pipe b44 C. l. Pipe 


To the central station engineers and sub-station engineers 
who are blessed with, and cannot materially alter (owing to 
financial conditions), their present works, the following 
experiments and deductions may be of interest. 

Taken for granted that the main extinguishing agent 
shall be water, it is essential that fire hydrants and the 
necessary hose pipes shall be fixed in every main generating 
station in such a manner that the city or town fire brigade 
can attach or otherwise make use of the existing fittings. 


Joints in Main Cables. 
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But how often do we find that instead of the male 
coupling being fixed at a particular point, it is supplanted 
by a female coupling, or rice rers : that the hose pipe 
couplings are not interchangeable, and in very many cases 
the hose pipes are rolled or made up in such a manner as 
to cause unnecessary delay in case of 
emergency ! 

There exist, however, 
when the use of water would be 
dangerous to those in the immediate 
neighbourhood, if applied to high 
tension and similar work. 

Ás an additional means of protection 
there are, however, wet chemical ex- 
tinguishers, whose extinguishing power 
is approximately 10 times as efficient as 
water; and drv ehemical extinguishers, 
which are equally efficacious; both of 
which generate CO? gas when applied. 

After several experiments, it was 
found that arcs set up by pressures 
up to 5,000 volts could be put out 
by the contents of one dry chemical 
extinguisher if %%, applied. 

In the case of fires in subways, some 
experiments were made by burning 
cable compounds at the end of a sub- 
way. It was found that the dense 
smoke, &c., liberated by the fire, did not allow of men 
coming into close proximity with the burning mass so as 
to be able to use hand chemicals either wet or dry. In 
such a case it would necessitate extinguishing by water 
supply, after seeing that all high tension pressure was 
cut off. 

Cables arranged on supports clear of walls, &c., were 
more quickly extinguished by hand wet chemicals than. one 
containing dry powder. 

Cables arranged against switchboard or wall, and making 
a good background for the contents to spread, were more . 
quickly extinguished bv the dry powder chemical. 

Another experiment was carried out on. fireproofed india- 
rubber cables made by a well-known firm. These were set. 
on fire, the result being total destruction. | 

From the above and other notes not given on account of 


conditions 


».8 d 


making too lengthy an article, the following deductions can. 


be drawn :— 


1. That cables of an inflammable insulation run in sub- 
ways should be laid in metal pipes. 


2. That all stations and sub- stations should have ready 
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for use wet and dry compound chemical extinguishers, - 


backed by water supply. 

3. That the containers of these chemical extinguishers 
should not be of metal, but if metal should be insulated. 
This also applies to nozzles. 

4. That water or wet chemical extinguishers should not 
be used on pressures above 440 volts. 

5. That asbestos-covered insulated wires do temporarily 
check the progress of fire: but that asbestos is not a snit- 
able fireproof tape in the true sense. 

The following remarks may also be of service :—At least 
the officers of the city or town fire brigade should be allowed 
to visit the electricity stations at intervals, so that in the 


_case of fire the officers inay have some idea of the different 


parts, construction, and use, of such buildings; also the 
exact positions and the condition of all fire appliances. 
A number of the workmen should be constituted the 


The motors, of which the details are shown in fige. 1, 2 
and 3, are.of the compensated repulsion type, with double 
short circuit through brushes on the commutator. There 


are four poles, produced by a distributed winding in slots 
(see fig. 2). The laminated magnet iron is held in a cast- 


works fire brigade, have care of the appliances, and be | fy 


drilled with them occasionally by an officer of the local 
brigade. 

In a case of fire they would immediately take steps to 
extinguish it with their own appliances, / /e same time 
sending a message to the fire brigade. [f possible, one of 


them should be told off to meet the officer in charge and 


conduct him where necessary about the premises. 


SINGLE-PHASE TRAMWAYS. 


THE new single-phase traction motors are usually discussed 
in connection with heavy long-distance railway work, but 
there are certain cases in which they offer important advan- 
tages for tramway work also. For instance, when the tram- 
way is connected to a previously existing single-phase supply 
station, the use of single-phase car motors avoids the neces- 
sity for setting up expensive sub-stations for converting from 
alternating to direct current. Again, where a single tramway 
system includes the interconnection of the various outlying 
suburbs of a town, as is now so commonly the case, the use 
of direct currents would involve the construction of separate 
supply stations or the employment of booster sub-stations, 
whilst the use of single-phase currents would allow widely 
separated suburbs or villages to be served without difficulty 
from a single supply station. | 
Experiments in this direction have been in progress for 
some time in Milan under Dr. Finzi, and recently the French 
Thomson- Houston Co. have operated an experimental tram- 
way line 6 km. long at Malakoff (Paris) with single-phase 
currents. Some particulars of this experiment are given in 
the Eleklrotechnische Zeitschrift. The experimental line is 


at present traversed by a single car capable of carrying 20 
passengers. The car has two platforms and a Brill truck, 
and is of the ordinary pattern. It carries two single-phase 
commutator motors of the Latour type running at 600 r.p.m., 
and giving 50 H. P. each, with a temperature rise of 75° C. 
after one hour. Single reduction gear with a 4*6 : 1 ratio 
is used. The supply is collected at 500 volts, but is trans- 
formed ou the car to 300 volts before passing to the motora. 


iron frame by means of the ring « (fig. 1), the frame being 
cut away at the back so as to improve the cooling of the 
laminated iron. Owing to the arrangement of the magnet 
winding, it was impossible to split the magnets into halves, 
so that the design usually adopted for very large direct- 


current traction motors was used, i.e., with two removable 
end covers. "The armature is of the ordinary direct-current 
type, with 240 commutator segments. The radial depth of 
air-gap between armature and magnet is 2 mm. Eight sets 
of brushes.are used. The efficiency of the motor is 84 per 


cent., and the weight of each machine, complete with gear . 


wheels, is 1,350 kg. 


Fic, 3. 


The transformer is carried underneath the car floor 
between the two motors, and is used both to reduce the 
supply volts from 500 to 300 and to provide the necessary 
regulation of the motor terminal voltage. It is of the 
ordinary double-wound type (.., not an auto-transformer), 
is oil cooled, and has a weight of 1,100 kg., complete. 

The connections in the car are shown diagrammatically in 
fig. 4. The two motors are connected permanently in 
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parallel, and the voltage regulation is carried out by varying 
the number of secondary turns in use on the transformers. 
Seven steps are provided (see L and Li, fig. 4), and as the 
switch moves from one contact to the next the circuit is 
completely broken. In order to reduce the sparking, the 
motion of the switch is accelerated between the contacts by 
means of a spring. 

During the experimental runs the motors proved perfectly 
satisfactory at all speeds. There was no sparking at the 
commutators, even with considerable overloads. Three times 
the normal torque was obtainable, and even when one motor 
was completely cut out and the car worked by one motor 
alone, there was no undue sparking either whilst accelerating 
or when rapidly cutting out the various regulating turns. 

Sudden reversal of the motors was also accomplished 
without trouble. It was, in fact, clear that the motors were 
unnecessarily amply designed for the work, and the same 
sizes might have been employed for considerably higher 
supply voltages, whilet for the voltage actually employed, the 
transformer, switchgear and commutators might have been 
considerably reduced, and the air-gaps of the motors at the 
same time increased. 


BRUSH-HOLDERS. 
By BERNHARD ZINGELMANN. 


UNDOUBTEDLY one of the most sensitive parts about our 
electrical machinery is the collecting gear or brush-holder. 
On D.c. dynamos and motors with troublesome commutators, 
the brush-holders are very often the source of somewhat 
painful mishaps. In spite of all efforts in the direction of 
obtaining an ideal gear, it may be said that we are still 
waiting for a perfect one, and there is hardly a firm which 
has not ita own design. 

Considering the fact that hundreds of patents have been 
taken out for brush-holders or improvements in connection 
with them, one wonders why so little progress has been 
made in this matter. Of late a good many new designs 
have been thrown on the market, but only little has 
been heard of them after the wheel of time has rolled on for 
a short space. Certainly nearly every one of them has its 
interesting point or points, but, as a whole, they have not 
fulfilled the conditions expected from a satisfactorily designed 
brush-holder. Inventors seem to differ rather widely in 
their views and opinions as to the requirements of an ideal 
design. 

When the many kinds of copper brushes in the last decade 
of the bygone century were superseded by carbon brushes, 
the old-fashioned spring arm was abandoned in favour of the 
box type holder for carbons, mostly on account of its 
suitability for small and big machines alike, its stability, 
good looks and cheapness of manufacture, in fact, the use of 
this type of brush-holder has become almost universal. 

One of the most recent designs is that of Messrs. Sherwood 
and Bournes, of the E.C.C., which appears to embody all the 
virtues that can be expected of this class. Swivel types and 
related modifications, more or less of American origin, are 
frequently to be met with, as well as those with rotating 
disk and handfed carbons by means of a screw, but all of 
which, good or not good, bettered not the reputation of the 
box type carbon-holder. The Brush Electric Engineering 
Co., Ltd., as well as the Union E.G., the Elektriska Aktie- 
bolaget Magnet, and several other firms are manufacturing a 
gear which is a combination of the box type and the swing 
arm type, but these constructions do not overcome the chief 
faults of a common box brusli-holder. 

The writer himself has experimented during his experience 
of many years, both on the Continent and in this country, 
with a great number of different types and designs, and 
ita has obtainad satisfactory results with swing arm 
brush-holders where box types have simply failed. The faults 
of the latter are growing with increasing voltage and speed of 
the machine. It seems that the swing arm follows more 
closely the jolting of the rotating part of the machine, 
whereas the great friction in the box prevents the carbon 
doing so in the other type, where the carbon vibrates and 
even moves in the box itself. Besides this, the pressure on 


the commutator obtained with more recent arm types, is far 
more equal and better than that of the box types, where the 
carbon, as a rule, needs a much higher pressure, which 
causes more friction, heat and consequent loss of energy. 
The comparative waste of carbon in the box-holder also (the 
writer found on one occasion this to be as much as 75 per 
cent. of a carbon wasted) is a drawback, as the best qualities 
of carbon are rather expensive. Attachment of copper foils, 
&c., direct to the carbon brush, which is necessary in order to 
secure good contact owing to the unsteady pressure upon the 
latter is, together with the inconvenience in connection with 
changing the carbons, to the disadvantage of these gears. 
Some firms thought to overcome the vibration of the carbon 
itself by putting it in a sloping position on to the com- 
mutator, but the advantage gained in this way is insignificant, 
and it can be used only on machines running in one 
direction. 

The writer has, in the course of his practical experience, 
found that when carbon brushes are concerned, the following 
conditions for a good brush-holder have to be fulfilled :— 

1. Each brush-holder must be self-contained—i.e., it must 
be mounted independently from the others and be able to be 
adjusted separutely. 

2. The brush must be fastened rigidly or held firmly on 
or in the holder. 

3. As the brush wears down, its position relatively to the 
commutator ought to change only slightly or not at all. 

4, The pressure of the brush on the commutator must 
allow for regulation, and also be uniform throughout the 
limite of wearing off. 

5. The brush must be 
changeable. | 

6. The contact between the brush and the terminal must 
be steady and good. 

7. The brush-holder must allow the carbon to be locked 
off the commutator. 

8. The brush-holder should lock automatically when the 
brush has worn down its maximum amount, and at the 
same time prevent the metal parts from injuring the 
commutator. 

9, All operations on the brush-holder (when once fixed) 
for changing the carbons or lifting them up for cleaning the 
commutator, &c., should be done without using tools or 
loosening any screws. 

10. All screws must be secured in such a manner as to 
avoid working loose, which is a source of danger. 

From this it will be seen that it is rather a hard task to 
meet all these requirements, particularly for small and large 
machines alike. Of course, there may occur other points rather 
essential, or perhaps desirable, as, for instance, isolation of 
the gear in some cases, silent working, cheapness of manu- 
facture, &c., but, on the other hand, all these rules may not 
necessarily be applied to motors of very small size, or those 
designed to do very rough work, as in cranes, tramways, &c. 
Brush-holders used on slip-rings for A. C. machines ought to be 
treated differently, but it will be obvious to the reader that 
box-carbon holders will hardly ever fulfil the above given 
conditions, and this perhaps may be attributed to the fact 
that many of the firms, especially on. the Continent, have 
either kept up, or have returned to the use of a swing-arm 
brush-holder. "Typical devices of this class are being manu- 
factured by the Comp. de l'Industrie Electrique, Maschinen- 
fabrik Oerlikon, 8. Bergmann & Co. A.G. (this firm using 
parallel guide), Siemens-Schuckert Werke, Allgemeine Elek- 
tricitäts-Ges., and many others, and in this country the 
Electric Construction Co., Lancashire Dynamo and Motor 
Co., Crompton & Co., recently the Lister Electrical Manufac- 
turing (o., Santoni & Co., Siemens Bros. (in some cases) 
and others. 

The Santoni device is rather neat looking, with two springs 
which, unfortunately, are too short. Frequent adjustment 
and uneven pressure are the consequences. There is no 
* safety " and “off” catch. The most extensively used 
holder seems to be that of the A.E.G., which is simple and 
strong. It also has no locking catches. 

The latest devices of the Lancashire Dynamo and Motor 
Co., and the Lister Electric Manufacturing Co., have advan- 
tages over the two above named in possessing locking catches. 
That of the latter firm has & serious fault, as the brush 
will alter its position when the commutator wears down. 


easily and quickly inter- 
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The reeent interesting tube type of Electromotors, Ltd., 
looks well, and has many advantages. It seems that the 
range of the spring is somewhat small. 

À few devices only could be mentioned here on account of the 
space, but none of them can claim perfection, and they do 
not fulfil the afore-mentioned conditions, with the excep- 
tion of the one design, of which a sketch is given here, and 
which is protected by the writer. 

As will readily be seen, the deviation of the brush on the 
commutator never exceeds g in. on either side, even when 
the commutator wears down over ] in. "Trials with this device 
have surpassed all expectations, and the results obtained are 
the best. There is (when once fixed) no care required or 
adjustment of the rocker arm. The methods of changing 


New BnaRusH-HOLDER. 


carbons and of locking off, &c., are simplicity itself, and will 
justify the use of one extra part. The safety locking is 
automatic and sudden. The design shown is for small 
machines. . 

À complete description of the devices, or a criticism, is not 
intended here ; the writer merely shows some of the lights and 
shadows of some of the more important and recent designs, 
but in conclusion will say that only the most perfect brush- 
holder will assure satisfaction and comfort, no matter if it 
is on a small motor or on a large turbo-generator. In con- 
nection with the latter class of machines, special care has to 
be taken when designing the brushgear. Frequently metal 
and carbon brushes are combined in one gear, but it seems 
as if the adoption of turbos will lead to the employment of 
another material for brushes, which, perhaps, will require 
quite a different kind of brush - holder. Up till now 
only swing arm brush-holders have been used with fair 
satisfaction. The writer has also tried his own construction 
of an arrangement for shifting the brushes automatically 
forward or backwards on the commutator, according to the 
load on the machine, which promises to give good results, 
but it is safer to design all machines fora fixed brush 
position and to use the most perfect, brush-holder. 


. THE ZAMBESI POWER SCHEME. 
By W. B. ESSON, M. I. C. E., M.LE.E. 


REPLY TO CRITICISMS. 


REFERRING to your leading article on “Steam e. Water 
. Power for Electric Generating Plants," I would like to point 
out that only when each proposition is considered on its 
merits can a satisfactory conclusion be arrived at, but not 
always then. Generalising on such matters must be, in the 
nature of things, misleading, a statement well illustrated by 
the fact that, for Paderno, which is an expensive undertaking, 
the power house with canal, hydraulic works, buildings 
and everything else, cost under £20 per KW., instead of £26, 
or double the price of steam equipment as stated in your 
article. The correspondence which has arisen over the 
Zambesi, shows that agreement even for a pretty clearly 


defined proposition is difficult of attainment ; indeed it is to 
clear matters up somewhat with a view to this end, that T 
am again setting pen to paper. 

Referring to Mr. Hammond's recent letter, I may say that 
when I Began my previous article on the subject, I had no 
idea how the figures would come out. ‘There had been a 
good deal of speculative writing about the matter, and after 
perusing a pile of newspaper cuttings, it occurred to me that, 
in considering a project of the kind, it would be of advantage 
to deal in figures rather than in vague generalities. In the 
article, figures were substituted for mere opinions, and the 


result was placed before your readers. 


From this it will be recognised that I started with an. 
open mind. I had no preconceived notions whatever. I 
simply wanted to find out at what price electricity could be 
delivered on the Rand utilising the Zambesi, and at first I 
did not seek to ascertain whether this would be lower than 
for steam generated electricity or not. Has Mr. Hammond, 
who criticises my figures, an equally open mind, and is he 


prepared to accept the conclusion to which a fair considera- 


tion of the subject will lead ? If so, his views may change 
somewhat, but obviously in his letter he shuffled my figures 
somewhat to aid his argument. E 

I join issue with Mr. Hammond on his statement that 
„if the capital charges and maintenance and renewals coste 
of the transmission line and the cost of energy lost in trans- 
mission involved by the use of water power are much 
than the coal bill of a steam plant at the delivery end of the 
transmission line, then, obviously, the use of water-power 
cannot be justified." Even if the same people were con- 
sidering alternative projects, this statement would not 
hold, for the simple reason that failure to raise the larger 
amount of capital required for a more economical scheme 
might result in a less economical one being adopted. But 
in the present case the promoters of the hydro-electric scheme 
have in mind only this particular project, by the realisation of 
which, apart from the sale of electricity on the Rand, great 
advantages would accrue. Accordingly, whether water is 
cheaper than steam is not the main question for them ; 
what they have to settle is whether they can at the outset 
supply energy at such a price as will compete with existing 
methods, ensure sufficient demand to yield a return on the 
outlay, and keep out all possible rivals. Even if it could be 
proved that electricity could be supplied at a lower rate from 
steam plant, the margin might be so small that no company 
would risk competition with an existing enterprise. 
Apparently, then, “justification” lies not so much in 
generating at the lowest cost, as in raising the capital and 
getting in first ! 

Dealing with my figures, Mr. Hammond says :— Having 
gone so far. . . . as to admit. .. the working cost 
would be burdened with 55 of a penny per unit . . . . it is 
certainly surprising to hear that the energy could be sold at 
a price which could compete successfully with any steam 
station that could be devised." Now, in my first article I 
certainly never said or implied anything of this sort. I said 
nothing about the 20,000 H. P. supply competing with steam, 
though I did say that, even for a scheme of this ‘size, the 
cost to consumers need not exceed about 4d. per unit. It 
was only when the capacity of the plant became four times as 
large—that is, about the size of the station proposed by Mr. 
Hammond—that I said it looked as if the coste would come 
out lower than in any steam installation that could be put 
down. This view I still maintain, Mr. Hammond having 
advanced nothing which would tend to modify it. 

A 20,000-H.P. scheme is useless for the Rand, as Mr. 
Hammond well knows. Such an installation would merely 
constitute a beginning, and the line construction would 
necessarily be expensive, forming, as it would, part of the 
ultimate scheme. But a beginning must be made some 
time, and of two possible schemes the one which should 
be chosen is the one which would give the lower cost as the 
ultimate output were reached, even if at first it gave a cost 
somewhat the higher. 

Again, if 20,000 H.P. represented the ultimate magnitude 
of the scheme, the line would not cost £2,000,000, or any- 
thing like it. In my article I took the line as given in South 
Africa, which described not only duplicate conductors but a 
duplicate pole line. It has been usual, indeed it has been 
necessary, with wood poles to have such duplication, but 
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with steel construction jthere is no more need for duplicating 
the towers for the sake ;of reliability than there is for dupli- 
cating the Forth: Bridge or any other important engineering 
structure. Only when the number of conductors carried 
becomes such as to make it difficult to effect the repairs to a 
broken wire without danger, is there any need for more than 
one pole line. This condition is not reached with 20,000 
H.P., and as one line of towers would suffice, the cost is 
correspondingly decreased. 

According to the description in South Africa, the con- 
ductors of each duplicate line ure of sufficient weight to 
transmit the whole of the power. But it is possible to 
reduce this weight to nearly half by arranging matters as in 
the Cauvery Falls—Kolar transmission, where suitable cross- 
over arrangements enable the two circuits to be connected 
together at various points in ease of accident. The line for 
this purpose is divided into sections, and in the case of a 
break the wire at fault would be dead for the length of a 
section only. Though the whole of the power has to be 


transmitted for the length of this defective section through | 


one circuit, the power for the remainder of the distance is 
divided between both circuits, and thus the extra pressure 
drop is restricted. Taking these things into consideration, 
it is certain that a 20,000-H.P. line, in which all necessary 
provision against breakdown is made, could be constructed 
for £1,000,000, as against £2,000,000 for a line constructed 
as described in South Africa. Ina scheme of this magni- 
tude Mr. Hammond admits that the coal bill would amount 
to £91,875, but there is a little item of over £19,000 for 
make up water (vide bis Johannesburg paper) which he 
omits, and which when added brings the bill up to £110,575, 
or just 10 per cent. above the £100,000 which we may put 
down as the annual cost of this line. [t is, therefore, quite 
within the range of probability that the hydro-electric 
scheme, even for a capacity of 20,000 H.P., might beat steam 
if the line were designed to this end. However, as I have 
said, there was no intention to show that a scheme of this 
magnitude would compete with steam. My object, so far as 
the initial installation was concerned, was merely to discover 
whether the publicly expressed proposals of the promoters 
were practicable. 

Let us fora moment compare a hydro-electric scheme for 
the delivery of 80,000 H.P. with a scheme for generating by 
steam. Being four times the size of the 20, 000 H.P. plant 
we should expect to dispose of four times the number of 
units, so we will assume 350,000,000 units as the annual 
output. Now a line to deliver 80,000 H.P. can be erected at 
a cost such that the aggregate charges in respect of interest 
on capital, maintenance, and renewals will only amount to 
274d. per unit on the above output, and this is when all 
necessary provision is made against breakdown in the form 
of spare conductors. This amounts to an annual charge of 
£400,000, while for a steam station the coal bill alone would, 
at 4 Ib. per unit, reach £367,500. To this must be added 
the cost of the make-up water for condensing and boiler feed 
which, at Mr. Hammond's estimate, amounts to a further 
£76,000, and makes the total £443,500, as compared with 
£400,000 for the hydro-electric scheme. It will thus he 
seen that on Mr. Hammond's own showing, the water scheme 
should be adopted in preference to the steam scheme. 

The above figures dispose of the annual charge in respect 
of the transmission line as set against the coal and water 
bills in a steam station. As regards the outlay, other than 
on the line, probably there is little to choose between the 
two projects. For the water scheme the generators would 
have to be much larger on account of the loss in the line, 
but on the other hand, water turbines are cheaper than 
steam turbines, and there is no need for condensers, boilers, 
pipes, pumps and all the rest of the steam paraphernalia. 
For the water scheme, hydraulic works would have to be 
undertaken, but again no storage tank would be wanted at 
a cost of £300,000 as for the steam scheme. The trans- 
forming machinery for the water scheme would cost some- 
what more, but as a set-off against this, the distributing 
lines would cost less. On the whole, it looks as if the two 
schemes were, so far as these matters are concerned, pretty 
much on a par. 

For the water scheme the generating. and transforming 
plant would, no doubt, come out at less per Kw. thau 
assumed in my recent article for a scheme of 20,000 H.P., 


but we will take it at the same. and this will put 13d. on 
to each unit. The total capital charge is thus brought up 
to 4d. for energy transformed but not delivered, and we 
have to add to this interest on the cost, maintenance and 
renewals of distributing lines, and the cost of oil, stores, 
wages and administration, To an allowance of ‘07d. to 
cover these items Mr. Hammond took exception, but the 
mention of the area of 50 miles by 10 miles which the lines 
cover shows that he had a central generating station in 
Vua As n matter of. fact, with the system. proposed, the 

transforming wonld not be done at one point, bnt at several 
different points situated where the demand was greatest, 
and the distribution lines would, in consequence, be short 
and of comparatively small section. This small sum per 
unit works out, in the &0,000-H.pP. scheme, to over £100,000 
per annum, and while I think it was quite sufficient in 
the case of the 20,000-H.P. scheme. to meet all the 
charges it was intended to meet, as regards the larger 
echeme there is no doubt about it at all. It is at least 25 
per cent. more per unit than Mr. Hammond allows for. the 
same items in bis Johannesburg paper, so his objection 

cannot longer hold. This brings the total up to ‘47d. per 
E the capital being charged at 5 per cent. per annum, 
and under these circumstances it will be evident that a 
charge of 7d. per unit to consumers which Mr. Hammond 
proposed for a steam undertaking, would. allow ample 
margins everywhere after paying interest on working as 
well as on sunk capital. I would say with regard to capital. 
that to load. any scheme with a debenture debt. from tbe 
start, as Mr. Hammond proposed, and before an income was 
carned, would be financial folly. Time enough to borrow 
when, part of the installation having been at work for some 
Lime, extension is required, profits having been shown in the 
meanwhile to meet the interest. To the division of the 
capital into ordinary and preference shares there would, of 
course, be no objection, hut even the latter should be non- 
cumulative unless it i8 desired to hang a millstone round the 
neck of the enterprise. 

This article has run to greater length than J intended, 
but there is one other matter that must be referred to. Jo his 
Johannesburg paper, I see that Mr. Hammond allowed for 
repairs and maintenance only ) per cent. on the capital 
expended, while putting 2 per cent. to reserve for renewals. 
I will not quarrel with the 2 per cent., but surely Mr. 
Hammond cannot seriously affirm that the plant he described 
could be maintained and kept in proper repair for 4 per 
cent. per annum. This comes to only *006d. per unit, while 
10d. is considered a. low figure, and ‘O25d. is about the 
lowest that. has yet been touched. J] doubt if any other 
engineer could be found to back Mr. Hammond's figures, 
and if ever a scheme based on them is carried out, there will 
one day be a rude awakening. Two-and-a-half per cent. 
for repairs and. maintenance alone, without. renewals, would 
appear to be much nearer the mark, especially when we keep 
iu mind that mechanic at £1 a day who has proved go useful 
to the critics. I have never yet heard of an engineer assert- 
ing that the repairs, maintenance and renewals of a complete 
plant of the kind proposed could be met by only 24 per cent. 
per annum on the capital expended, and, e to my 
own view, the rate is quite inadequate. I need not, like Mr. 
Hammond, use a classical quotation. to give point to my 
argument, but there is. [ remember, a somewhat homely 
saving to the effect that what is sauce for the goose is sauce 
for the Kander. Accordingly, as in my estimate an allow- 
ance of 5 per cent. has been made to cover the above items, 
it is necessary, in order that comparison of the schemes may 
he fair, to add to Mr. Hammond’s annual costs an amount 
such as will give each an equal chance. If I could 
adopt Mr. lHammond's figures, and, instead of increas- 
ing his costs by 24 per cent. on the capital, 
reduce the amount on the hydraulic scheme by 23 
per cent., it would show very much better for the 
latter, seeing that the capital is so much larger. But due 
regard for facts prompts me to take the course first indi- 
cated, so we have to add to the annual costs in Mr. 
Hammond's estimate the sum of £46,250 to bring his 
25 per cent. up to 5 per cent. That this is giving the 
steam scheme the advantage will be obvious, since hy draulic 
generating plant would long outlive steam plant. 

In conclusion, it has not been my object to show a balance 


Vol. 58. No. 1,468, JaNvABY 12, 1906.] 


THE ELECTRICAL REVIEW. 49 


in favour of this or that undertaking, but to discuss an 
important problem with strict impartiality. Considered in 
all it& bearings, it appears that the proposal to utilise the 
Falls of the Zambesi is economically sound, and that a hydro- 
electric undertaking could deliver electricity on the Rand at 
a price to compete with that at which it could be delivered 
from a steam-power station. This is, of course, provided 
that no engineering difficulties crop up to prevent the pro- 
posed conditions as regards pressure, system, &c., being 
fulfilled. As I have said at the beginning, financial con- 
siderations come in which make such schemes possible or 
impossible, but, not coming strictly within the range of 
engineering economics, these matters have not been here 
dealt with. Possibly the condition of the money market, and 
the future of Chinese labour, may have more to do with the 
choice of a transmission scheme than any N of engi- 
neering science. 


ELECTRIC TRAMWAYS IN THE UNITED 
KINGDOM. 


THE following statistics relating to the “ street and road tramways 
and light railways" of the United Kingdom are taken from the 
Government return recently issued. "The particulars in the case of 
the companies are down to December 31st, 1904, and in thc case of 
the local authorities to March 31st, 1905. A comparative table 
shows that since the year 1878 the routc-length of line open for 
traffic has increased from 269 miles to 2,117 miles; the capital 
expenditure from 44, 207,350 to 452,675,152; the number of 
passengers carried from 146 millions to 2,069 millions; and the net 
receipts from £230,956 to £3,351,977. 

Last year the route mileage of electric line open was 1,462 miles 
out of a total of 1,840; this year it is 1,780 miles out of 2,117. The 
mileage not worked by electric traction has diminished from 377 
miles to 336 miles. 

Sir Herbert Jekyll, in his prefatory memorandum to the Return, 
quotes the following table, giving a few totals, ratios, and percentages 
for the last two years of what may be called a period of electric 
traction, in comparison with a typical “steam period (i. e., a period 
in which the use of steam-power on tramways was at its maximum) 
and a typical horse period :— 


1903-4. | 1898, 1879. 


] 1904-5. 
Details. SS a EIE Steam Horse 
Electric period. period. period. 
Length of route open .. 2,116°7R 1,839°91 1,064°19 821:97 
mh miles. miles. miles. miles 
Total number of passengers | | 
carried 
Capital expenditure per mile | 
of single track open :— i 
Lines and works £11,799 £11,780 £7,770 £7,540 
All items . £15,599 £16,018 £10,169 49.877 
Percentage of net receipts to | 
total capital outlay 6°36 6°27 6°88 3°97 
Percentage to net capital out- i 
lay (eliminating amounts ex- | 
pended on construction or 
purchase of old lines and | 
works now superseded) 6°80 Not available. 
Percentage of working expendi- 
ture to gross receipts . 6619 | 66:15 76:93 83°81 
Passengers carried per mile of 
route open ; 971,886 977,951 806,703 169,641 
Passengers carried per car- mile 9°10 9:23 9:48 T Ti 
Average fare per passenger 10d l11d 1:23d. | 181d 
Amount paid in relief of rates | J 
out of profits of undertakings f 
worked by local authorities.. | 42009, 1 £207,087. |Not given) (Not 
i applicable) 


He adds: 

"It will be observed from the foregoing figures that the mileage 
open for traffic has doubled since the year 1898, when overhead 
electrical traction began to come into general use, and that the 
increase in mileage during the past year was almost equal to the 
total tramway mileage of the year 1879. The number of passengers 
carried has multiplied 24 times since 1898, and nearly 14 times 
since 1879, the total now reached representing 48 times the entire 
population of the United Kingdom at the last census. The capital 
expenditure per mile open has increased by about 58 per cent. since 
the days of horse traction; but on the other hand, the percentage 
of net receipts to capital expenditure has increased in rather larger 
proportion. The percentage of working expenditure to gross 
receipts from traffic shows under electric traction a marked reduc- 
tion, as compared with the time when steam traction was at its 
highest, and a still greatez reduction from the horse period. The 
number of passengers carried per mile of route open is substantially 
greater than in the days of steam, and enormously greater (having 
more than doubled) since the horse period of 1879. "The number 
of passengers carried per car-mile remains nearly stationary since 
the steam period of 1898, but shows a decided increase on the horse 
period of 1879. The average fare per passenger shows a tendency 
to diminish, and has dropped almost exactly Ad. per fare since 
1879." 

The following figures show the relative position of the municipal 
and private lines :— 


22, E . 
FEE | EE 8 8 
Lag, 2.3 Length open for traffic. LA 
* 8 Rea 18 
— JESE 225 F. 
0 8 ie 8 8 E Q 
aea 43 —— — 23 
E E 8 | 8 3 | Double. | Single.| Total. 3 
| F 
Tramways and £ | £ ! M. CH. | M. ch. M. CH. 
light railways | | 
belonging to local 
authorities 24,408,729 | 32,964,144 938 57 457 41.395 61 | 174 
Tramways and s c8 
light railways M | 
belonging to 
other than local 
authorities 15,434,054 19, 711.008 321 15 | 399 67 721 2| 146 


Total, United | | 
Kingdom | £80,849,783 | £59,675,152 1,259 T2 |856 TL | 2.116 68 | 920 


* These figures include, in several cases, the amounts expended by the lessees 
of local authorities on buildings and equipment for working the lines. 

t Those figures inolude cost of buildings and equipment in respect of certain 
local authorities’ lines worked in conjunction with other lines. 


The following particulars are also given :— 


1903-4. 1904-5. 

Electric route mileage  .. [e RE iu 1,462 1,780 
Other route mileage Là s a3 ds 877 336 
Number of cars (electric). . "n és T 7,132 R,292 
Number of cars (non-electric) .. i ix 2,336 : 2,052 
Number of horses .. T 15,358 18,357 
Quantity of electrical energy used (units) .. 211,112,476 266,522,692 
Gross receipts A .. £8,604,8 £9,917,026 
Working expenditu re 45,692,774 46,565,040 
Net receipts . e £2,912,100 43, 351,977 
Interest or dividend os £1,239,121 £1,406,611 
Repayment of debt or sinking fund £481,766 £572,725 

Relief of rates (local authorities) m i £207,087 £209,881 


The following table shows the lengths now worked by various 
mcthods of traction: 


-o mma 


Method of traction. Phe ene Scotland. Ircland. Total. 
M. Ch. M. Ch. M. Ch. M. Ch. 
Eleetric js ee 1.523 12 167 55 89 44 1,780 31 
Steam ga sa 60 72 — j 29 45 90 37 
Cable 5 26 21 3 26 29 
Gas-motors 4 2 — 1 2 
Horse 148 87 16 13 45 28 209 78 
Mixed 5 46 — 5 46 
Total 1,747 35 204 71 164 37 2,116 63 
CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
until the following week. Corr should forward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession, 


The Momentum Engine. 


I have read with great interest Mr. B. C. Pole’s letter in 
your current issue. While I have some little difficulty in 
fully understanding all he means, I think it is clear that 
Mr. Pole claims that if a momentum ” engine be put to 
drive a dynamo and the dynamo supplies current to motors, 
then the motors will give out more power than is originally 
supplied to the engine. If this is so, it is obvious that the 
motors would drive the ** momentum " engine, and also pro- 
vide additional power for other purposes. It is, then, unneces- 
sary to supply steam at all to the plant, for it could be 
started up by pulling round the fly-wheel, like one starts a 
small gas engine, and it would then run itself. This is just 
what I want. 

If I erected a plant such as Mr. Pole describes, would he 
be prepared to come and start it by pulling round the fly- 
wheel until the plant would run itself, and give me some of 
the spare power ? I hope this would not prove too fatiguing 
for him. 

Howard H. Shardlow. 

Leicester, January 5th, 1906. 


[Our correspondent has evidently overlooked our note on 
* Poleforcia" on p. 1021 of our issue for December 22nd, 
where we made a similar suggestion.— Eps. E. R.] 


With regard to the publication in your current issue of 
Mr. B. C. Pole's letter re his Differential Hydraulic Auto- 
matic Momentum Engine, please refrain from inflicting your 
readers thusly. The unfortunate individual who rashly 
attempts to fathom Mr. Pole's letter will, J am afraid, require 
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something more than the bucket of cold water mentioned to 
bring him round again. Had we not such a high opinion 
of Mr. Pole, we should, I think, be justified in assuming 
that he had made some slight alteration in the composition 
of the said bucket of water, and had sent the same to a 
destination much nearer home than San Francisco. 


l -H. Jackson. 
Langley Mill, January 6th, 1906. 


The Compounding of Dynamos. 


I shall be very much obliged if any of your readers can 
tell me whether it is usual to over-compound a dynamo 
driven by its own separate engine, so as to compensate for 
the drop in speed which occurs as the load increases, owing 
to tbe action of the engine governor. 

One frequently meets with over-compounding to com- 
pensate for the drop in line pressure as the load increases, 
but I have never come across a case where the drop in speed 
has been allowed for. Is there any reason why this should 
not be done ?—assuming, of course, that the engine has no 
other work to perform at the same time as it is driving the 
dynamo. 


, W. 0. Horsnaill. 
Ipswich, January 4th, 1906. 


[When the governing characteristic of the engine which 
is to be used is known, it is quite correct to allow for the 
drop in speed in the over-compounding. If this is not done, 
of course, the resulting compensation voltage for drop in line 
cannot possibly be good. —Eps. E. R.] 


How to Screw Conduit. 


At a recent meeting of British conduit manufacturers, 
called, as is now common knowledge, for the purpose of con- 
sidering an advance in prices, the question of **Standardisa- 
tion of Sizes and Standardisation of Threads“ was raised. 

It was then decided that another meeting should be called 
ut an early date for the purpose of discussing this all- 
important question, and for the purpose of appointing a 
committee to deal with it. I think it advisable to invite 
the opinion of all concerned, in particular consulting engi- 
neers and contractors, with a view to arriving at “the 
opinion of the trade" on this important matter. It is. 
] think, as important to users of conduit as it is to conduit 
manufacturers. 

My predecessor, the late Mr. Fred. Bathurst, from the 
very beginning, adopted gas sizes for the conduit system 
manufactured by my company, and from correspondence and 
general data in my possession, it is quite clear that Mr. 
Bathurst was, from the very beginning, strongly in favour 
of gas sizes and gas threads for conduit. The only reason 
why this company did not adopt gas sizes and gas threads 
from the start was, that tube makers anticipated some diffi- 
culty in screwing tubes of the comparatively light gauges 
which were originally used. So far as gauges of conduit 
tubes are concerned, my company have moved in the opposite 
direction to the majority of tube makers. Several makers 
have made constant and persistent efforts to produce tubes 
of a lighter and still lighter gauge, until to-day one com- 
pany at least are selling so-called " screwed tubes of No. 19 
gauge. | 

It is for readers of the ELECTRICAL REVIEW and con- 
tractors in general to say whether tubes of this absurdly 
light gauge are satisfactory for conduit work or not, but it 
is clear that whilst these efforts are being pursued, the ten- 
dency is, and must remain, “fine threads." That it is 
desirable to standardise sizes and threads of conduit tubes 
I think we are all agreed, and the question which will occupy 
conduit makers at the forthcoming meeting—and I have no 
doubt this question will cause a considerable amount of con- 
troversy, owing to the interests involved—will be, ** What 
sizes and what threads should be adopted." I think there 
is only one answer to it, t.e., “Gas size, screwed standard 
gas. 

My company have supplied their standard quality, * Armor- 
duct" screwed conduit, screwed standard gas, and the 
material has been used for a very large number of important 
installations, and, needless to say, I shall not only advocate 


standardisation on the basis of gas sizes and threads, 
but also tubes of a still heavier gauge than what is com- 
monly looked upon as heavy gauge in conduit matters 
to-day. . 

The position to-day, with the number of different sizes 
and different threads employed by different makers on their 
conduit, is a very vexatious one for everybody—conduit 
makers, consulting engineers, and contractors alike. 1 think 
it quite unnecessary to enlarge on this point. 1 have. during 
the last few weeks, made inquiries of a number of con- 
tractora on this important question, and the request in every 
case has been for gas sizes and gas threads." I trust some 
of your readers will give us their views on the matter. 


Wm. Schmahl, 


Director, THE ARMORDUCT MANUFACTURING Co., LTb. 


London, January 3rd, 1906, 


Management of Small Central Stations. 


The article on the management of small central stations 
by Mr. Joseph in last week's issue of the REVIEW, 
deals with the problem of electricity supply to. small towns 
aud outlying detached residential suburbs, a problem which 
is daily becoming of more importance to electrical engineers. 
This is due to the fact that most towns in Britain of 
sufficient importance to ensure ultimate commercial success 
have already got their electricity supply. It is not, however, 
so much the question of the management of small stations as 
the management of large power systems with bulk supply to 
the smaller towns and villuges that the engineer will have to 
consider—nay, more, has already considered and made 
practicable. 

Small residential districts and villages have been supplied 
in many parts of the kingdom since 1892 by central 
stations, in which the capital charges and running costs are 
as low as any possible combination of plant or system 
could bring them at the present day. The majority of 
them have, or had, batteries. Some of them still have them. 
Others have outgrown the necessity for them, and few, very 
few, have any appreciable day load. 

I would here take exception to Mr. Joseph's simile re 
central station engineers following each other like a flock of 
sheep. 

There is no industry in existence in which more diversity 
has been displaved than in the supply of electricity. 

The question of suitability of plant and the laying out of 
supply systems to suit the requirements of every possible 
extremity has been under discussion and practically exploited 
hundreds of times during the past ten years. 

From the experience thus derived, the laving-out of a 
system to suit any particular case should have hecome by 
this time standardised practice. 

As for sheep following one another, that might also he 
considered a debatable point. 

Under natural conditions they spread out within reason- 
able distance of each other, and this is for the general 
benefit of the community. 

Under stress of storm they breast it in a thoroughly 
methodical and businesslike way, always succeeding in out- 
living it so long as they do so in the manner e.perience has 
taught them, and may Heaven help the young cr rash 
inexperienced one that departs from the general line of 
advance. As a lover and student of nature, that is my advice 
to the engineer with sufficient individuality to tackle small 
townships except in the manner which past experience has 
laid down for modern practice. 


J. C. Stewart. 
Wakefield, January Gth, 1906. 


The Cable Makers? Association's Circular. 


We notice in your issue of the 29th ult. a circular issued 
by the Cable Makers’ Association, to which we wish to draw 
the careful attention of cable users as to its suggestion that 
only cables and wires manufactured by the members of the 
Cable Makers’ Association should be recommended by consult- 
ing engineers and engineers in general. The inference is that 
manufacturers outside the Association are not reliable. Our 
Mr. Taylor and Mr. Hartford have had experience of above 
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25 years in the manufacture of V. I. R. cables, and Mr. 
Taylor introduced, and for over 10 years (during which 
time the Cable Makers’ Association was formed) had com- 
plete control of, the manufacture of this class of wires and 
cables of one of the largest manufacturing members of the 
Cable Makers’ Association. From this it will be seen.that 
we are not wanting in experience. , 

Our wires and cables of the three standard qualities— 
viz., 1300, 600 and 2,500 megohm grades—are equal as 
regards the quality of all material used, thickness of insula- 
tion and care in manufacture in every respect to the products 
of the firms who compose the Cable Makers’ Association. 
We also give the same guarantees. | 

The above are known as our “ first quality " or standard 
cables. Owing to the Cable Makers’ Association taking 
what we consider a retrograde step by putting on the 
market an inferior quality of V. I. R. cable, we were com- 
pelled, in self-defence, to manufacture a similar“ second 
quality," insulated with a good but cheaper rubber than the 
standard first quality." In other respects all the 
materials used are equal to those used in the “ first quality 
cables. 

These two qualities are distinctly marked in our catalogue 
as follows :— 

“ Cables equal to Associated.” 

Second quality cables, equal to non-associated.” 

The particulars of the latter are printed in our catalogue 
on paper quite distinct from the other classes, the paper 
being red, so that there can be no mistake when ordering. 
The labels used on the coils are also of different colours; 
first quality being white, second quality being yellow, with 
the words “ second quality printed on in large type. 

As a proof of the high quality of our manufactures, we 
are continually receiving orders from the various depart- 
ments of H.M. Government, including the Post Office, War 
Office, &c., and many large municipal bodies. 

From this it will be seen that consulting and municipal 
engineers may with perfect confidence use and recommend 
the use of our cables, which are known as Liverpool 
cables," and they need not necessarily go to members of the 


Cable Makers’ Association in order to obtain a high . 


quality. 
We trust you will give this explanation as full publicity as 
you have extended to the circular referred to. 


For the Liverpool Electric Cable Co., Ltd., 
SAMUEL HARTFORD, Secretary and Manager. 


Liverpool, January Sin, 1906. 


Foreign Competition. 


We find the comments of your correspondent hiding him- 
self nnder “ Carbon Dust very unkind and unjustifiable. 
The prices for 1,000 pairs of carbons, which our Glasgow 
branch has quoted him, are our existing catalogue prices less 
the usual trade discount, and are some 20 per cent. lower 
than the prices for 100,000 pairs ruling in 1901, at the 
time we started our carbon works. We fail, therefore, to 
uriderstand why * Carbon Dust" should think these prices 
“ look like extortion.” 

It is true that we sent out during last summer cheaper 


quotations ; it is, however, also true that ever since we 


started our carbon works our Continental competitors have 
dropped carbon prices to a degree, which two of the most 
important of them admit to be below cost price—prices 
which are much lower than those obtained by them in their 
own country. 

In order to establish our works—in order to get rid of our 
output—we had to take up their challenge, and give also 
quotations considerably below cost price. The balance-sheets 
of our carbon works for the last three years have shown 
corresponding results, and at our annual meeting we have 
made no secret of the great losses that we have annually 
incurred, averaging nearly £10,000 per annum. 


Our Continental competitors have recently shown a sensible 


desire.to return to carbon prices more in accordance with 
the actual cost of production, and a notice to this effect 
appears in last week's jssue, on p. 17. If this permits us to 


follow a similar course, it is surely not a cage of taking an 
unfair advantage. | | A o 
If ** Carbon Dust" has succeeded in buying 1,000 pairs 
cheaper than our quotation, it is probably through an agent 
who still enjoys a stock at the former low prices. - 
We wonder what the price of carbons in this country 
would be if we discontinued manufacturing. | 


The General Electric Co., Ltd., 
D. McLaaGan, ü 
Manager, Witton Electric Carbon Works, 


January 9th, 1906. 


Tantalum Lamps. 


We shall be glad if you, or any of your correspondents, 
can give us some information as to the life of these lamps. 
We have been using them two in series on a 280-volt circuit 
(direct), and have had a considerable proportion of failures. 
In some cases the lamps failed immediately ; in. others they 
lasted for one night’s use, but next day were found to have 
failed. This seems as if the filament had given way while 
cooling down. In all cases the lamp failed at the joint 
between the tantalum filament and the leading-in wire. We 
should be glad to hear from other users what their expe- 
rience has been, and whether tantalum lamps have inherent 


defects or not. 
Bagguley & Wood. 
Newcastle, Staffs., 
January 8th, 1906. 


[Our correspondent’s experience seems to have been excep- 


^ tionally unfortunate. We had a tantalum lamp burning in 


this office for some time, and it is still intact. The average 
useful life of such lamps is stated to be at least 500 hours.— 
Eps. E. R.] 


Alternators in Parallel. 


On an E. H. T. three-phase system it is frequently required 
to set the governors of three 800-B. H.P. high-speed engines, 
80 that all three alternators will fall to zero current at the 
same instant. If they are not so set there will be cross 
currents and consequent hunting, unless the governors are 
over-damped. | | 

To damp them beyond a certain point is a retrograde 
move, and results in irregular bus-bar pressure. 

The load is a heavy traction one; variations from 10 Kw. 
to 900 KW. in 30 seconds, and vice versa, are an almost 
hourly experience on two gets. 

To tune the governors in sympathy and still retain sensi- 
tive governing on a load of this description requires a lot of 
patience, practice and precaution. i T 

It is possible to get the alternators sharing the load on 
variations of a certain time rate down to very light load, but 
immediately this rate alters cross currents are set up, unless, 
as stated, over-damping is resorted to, or the time-constant 
of all three governors made identical. This operation on 
the character of load mentioned is sometimes a lengthy one, 
and of frequent occurrence. eh. 

No matter how carefully they are set, it will be found: 
necessary in stations working under such severe conditions 
to re-ndjust them almost every week. This has been 
attributed to unequal wear and tear of all governor working 
parts and alteratious in spring tension. In addition to this 


weekly adjustment, there is also a daily one, due most 


probably to expansion difference between one engine just put 
on load, and one that has been running, say, six hours, In 
the former the crank chamber, cylinder distance pieces, and 
the cylinder, will expand out of all proportion to the rod 
carrying the governor valve. This means that a re-adjust- 
ment on the rod is necessary to make the sets share the load 
equally, unless the regulating spring is altered. By altering 
the wiper tension, the governor tuning is affected, and the 
harmonious running of the sets upset. = 

If the adjustment is made on the rod it will require to 
be cancelled again a few hours later. | 

With certain types of high speed engines and throttle 
governing, this expansion cffect has been noted on D.c. sets, 
apart altogether from that due to heating of field coils and 
armatures. S d 

E 
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Where alternators are employed on a heavy and rapidly 
varying traction load, the effect on the generator is more 
pronounced. By heavy load here is meant one that varies 
from almost zero to overload, and down again in rapid 
succession. 

In stations working under these conditions the no-load 
adjustment of speed for synchronising is rather difficult to 
get and requires a lot of waiting for. It has therefore been 
found more economical to synchronise as near this speed as 
possible and make the alternators share the load equally 
afterwards. 

When it is remembered that a 14 per cent. variation in 
speed on a high speed engine, from no load to full load, is 
considered good, the effect on an alternator, already running 
from no load to over/oud in less than 40 seconds, must be 
taken into account. | | 

Many engineers in alternating stations have tried to over- 
come the difficulty in some instances by dash pote and 
spring damping, in others by electrical devices, but I venture 
to say most of them will admit that the result was opposed 
to ideal governing. Provided the time constant of all the 
governors can be made the same (i. e., set so as to rise and 
fall in unison from no current to full amperage in any period 
of time) they can be made very sensitive, but the trouble of 
so setting them increases with the rapidity in action of the 
governor. 

I would be pleased to hear how others have mastered the 
problem under practical working conditions. 


J. C. Stewart. 
Wakefield, January 10th, 1906. 


Re the Fire at Bridgewater House. 


We have read with interest the conclusion arrived at with 
regard to the above fire in your issue of October 27th, 1905, 
and the following incident may be of interest under the 
circumstances. 

Some five years ago we occupied the upper portion of 3, 
Wyndyard Street, Sydney, the ground tloor and cellars being 
occupied by a wholesale jewellery firm. Our gas supply— 
necessary for mechanical purposes—was very indifferent, the 
gas company having frequently to disconnect our service at 
the meter to clear the pipes of naphtha which lodged therein. 
On this occasion the operation was performed on Thursday. 
Between 7 and 8 on Friday evening one of the principals 
of the firm occupying the floor beneath us returned to his 
office, and was surprised to see a strong light showing 
through a crack or hole in the floor. He locked the place 
and went for a policeman. The cellar was kept locked; 
this was opened by the police officer, who expected to find a 
burglar, in place of which he found a long, powerful gas 
flame, reaching from the meter, and just charring the 
ceiling. A few minutes later—or had the gentleman not 
returned to his office—a big fire would have resulted. Pro- 
bably, as we are engaged in electrical operations, the fire 
would have been attributed to “ electricity.” 

Presumably, when the pipes were reconnected to the 
meter, the usual match was applied to see if there was any 
leak. A pin-hole leak existed which caught fire, and burned 
temporarily without colour, and gradually melted the lead 
pipe until the large flame attracted attention by its intensity, 
thanks to a somewhat old floor. 

Lawrence & Hanson. 
Sydney, Movember 380th, 1905. 


Li 


Thermal Efficiencies. 


I have only just returned home and read your remarks 
on “ Thermal Efficiencies in the Boiler House." I must 
claim the full responsibility for the paper read before the 
Engineering Society at Huddersfield ; Mr. Curnock very 
kindly acted as chairman only, and he incurred no respon- 
sibility for the accuracy or otherwise of the statements made. 

Your irresponsible and anonymous scribbler is at work 
again after his Christmas fare. 

I said: “These experiments are, however, now quite 
obsolete (referring to Bryan Donkin), seven years being 
ancient history in this connection; working in connection 
with an economiser, a good type of mechanical stoker and a 
superheater, as much as 85 per cent. can be utilised.” 

Why you should “ presume” something entirely different 


to the author's declared meaning into this sentence, goodness 
only knows ; I should not have mentioned either economiser 
or superheater had I not intended the 85 per cent. possible 
efficiency to be gained from a combination plant and not 
from boiler alone. 

I have no doubt whatever that the figure I mentioned is 
possible under the very best conditions, and why, in the name 
of progress, should we not aim high ? 

It is the last knot which counts," as you suggest, and 
we well know it, for we have spent much time, money, and 
thought on that same last knot. Such insinuations as are 
implied in your * taken by a selected calorimeter" are un- 
worthy of a paper of your standing—we have as much 
interest in aiming at the truth as yourself, and more, our 
business depends upon it; and we canuot imagine what 
your reason can be for so obviously insinuating that we 
are guilty of wilful bad faith. 

The tenor of the paper read seems lost upon you : “ Get 
high furnace temperatures.“ 

No firing apparatus that I am acquainted with in the 
United States or other foreign countries can approach the 
results we are getting in this country on these lines. High 
furnace temperature means rapid and more complete heat 
transmission, and it is on these lines that we have been able 
to obtain increased thermal efficiencies. 


What was done in 1898 is no criterion of what can be 


accomplished now, as was definitely stated in the beginning 
of the sentence, the latter half of which only you quoted. 
It were better that the figures you quote of that date should 
be forgotten rather than raked up. as indicating an efficiency 
which it is useless to attempt to improve upon, for the figures 
are anything but modern practice; but if 80 per cent. was 
possible in 1898, surely all the improvements iu furnace 
grates, stoking devices, air-heaters and steam superheaters, 
economisers, anti-radiating glazed tiles and boiler coverings, 
settings, &c., should enable us to show a better result in 
1905 and 1906. Where should we be now if locomotive 
and electrical engineers had gone on the same lines, and 
never attempted to have improved upon eight-year-old 
resulta ? 

We are not alone in claiming that improvements have 
been effected during recent years, for on page 7, line 28, ofa 
report on the ** Davies" patent boiler, by Mr. William H. 
Booth, M.Am.Soc.C.E., the well-known authority on these 
matters, the ** overall efficiency, economiser, superheater, and 
boiler” obtained during a test made on September 20th, 
1905, on the said boiler is stated to be 86:312 per cent. 
The fact that three decimals were quoted must surely 
indicate that, in this case at all events, every possible pre- 
caution known to scientific experts was taken to obtain the 
greatest possible accuracy. 

In view of your nasty insinuations, to which I. have 
already referred, it may be as well to state that I have no 
interest in the Davies“ boiler, though I believe it to be a 


good one. 
Alfred W. Bennis, M. I. Mech. E. 


Bolton, January 9th, 1906. 
[See our * Notes” columns.—Eps. E. R.] 


Your strictures as to the possibility of obtaining 85 per cent. 
fuel efficiency, under practicable conditions, which appeared in 
your issue of the 29th ult., are very welcome to those who 
are conducting steam plant work, and whose desire it is to 
work on a sound basis ; the attempts made from time to time 
to persuade the average steam user that such a high efficiency 
is within his reach are invariably put forward in the 
interests of the would-be seller of a boiler or stoker whose 
desire to sell has obsessed all other considerations. 

Offers of orders subject to the achievement of 85 per cent. 
efficiency are invariably declined or, in lieu of a guarantee, a 
pious promise may be accepted. In the event of its non- 
fulfilment the unwary purchaser may nevertheless be open to 
conviction that he has installed an article which will fulfil 
his needs as well as many another ; he will also find that 
competition for orders subject to 85 per cent. guarantees 18 
notably absent, and ultimately he may settle down to pay 
the bill and perchance do sums. i 

The writer believes the high efficiency claims which have 
met with your criticism bave practically, if not entirely and 
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directly, emanated from the same quarter, and it may be of 
interest to know that there are other claimants even more 
audacious. „ es 

Mr. Bennis specifies an economíser, a good stoker and a 
superheater. as essential to 85 per cent. efficiencies, but the 
Inglis Boiler Syndicate, Ltd., of Glasgow, ask for none of 
these superfluities (!) and yet give more. With forced 
draught on the closed stokehold system, hand-firing, cold 
air and cold feed, they put forward a test showing 89:5 per 
cent. efficiency. | | 

The test was made on land in a specially built boiler 
house, practically air-tight to retain the fan pressure. 
More notable, however, is the fact that it was ** heat tight," 
as evidenced by the omission of any radiation loss in all the 
published heat accounts. Refrigerator makers would do 
well to investigate the principles of construction which 
enable a boiler house to contain a high pressure boiler and 
three forced draught furnaces with radiation nil during a 
Scotch April. 

The probable results which would be likely to follow the 
substitution of, say, “three patent pneumatic stokers and 
three patent gold medal compressed air furnaces " (or, if a 
spade must be a spade, shall we say “forced draught 
stokers ? ), in lien of the three hand-fired furnaces, are a 
strain to contemplate. 

The heat account would surely show a large available 
balance of spontaneous British thermal units calling for a 
revision of the Civil Engineers’ form for test reports, to say 
nothing of the heresies (:) of Joule and Regnault. 

It would appear pertinent to ask Mr. Bennis under what 
conditions he would undertake to consume 12 to 15 cwt. 
per hour on an 8 ft. x 30 ft. Lancashire boiler and give 85 
per cent. efficiency. Whose superheater and economiser 
would he use, and what would be the ratio of the three 


respective heating surface areas ? 
Philosophie Doubt. 


Municipal Trading. 


Whilst the General Election is in progress the time is 
opportune for seeking the opinions of Parliamentary candi- 
dates upon the vexed question of Municipal "Trading, and, 
more especially, upon such matters as the L.C.C. General 
Powers Bill and other Bills of a similar kind, which are 
promoted by different municipalities throughout the country. 

The matter will thus be effectively brought home to the 


members of the House of Commons, and public opinion will 


also be brought to bear on the subject. It is to be hoped 
that all who are concerned for the welfare of the electrical 
industry will support the efforts made to combat the in- 
sidious manner in which these powers are sought. 

Surely the Electrical Contractors’ Association and the 
Manufacturers’ Association may be relied upon to form and 
carry out a plan of campaign to oppose the many Bills which 
are to be brought forward at the forthcoming Parliamentary 
session. | 

Joseph H. Evans. 

Manchester, January 8th, 1906. 


The Birkenhead Corporation electrical supply department 
seems to be a very energetic body. They have begun to 
advertise for private work. This new-born enthusiasm in 
catering for private orders from private citizens is surely a 
new and, we think, an exceedingly dangerous feature of 
municipal enterprise. It evidently needs looking after. 

Of course, there is a well-defined field for municipal enter- 
prise apart from that of the mere administration of the 
general business of the Corporation. There are what are called 
the “ monopolies,” such as gas, water and tramways. These 
great public undertakings are carried out by the municipal 
authorities, not only because they supply a general demand 
on the part of the public, but mainly by the consideration 
that all such undertakings interfere with the construction of 
the streets in the town or city, which, as a matter of neces- 
sity, must be under the complete control of the authorities. 
So far we are all agreed that the kind of work we have 
referred to should be done by the municipal authorities 
rather that by private enterprise. The authorities can 
never with safety hand over the Parliamentary powers 


required for such large undertakings to any private 
company. 

But beyond that we cannot find any good reason or even 
decent excuse for municipalities attempting to carry on a 
general business, not only at the expense of che- ratepayers, 
but in competition with the private traders, who form a portion 
of the community that has elected these men to office. 
There is something absurd and irrational in municipal 
bodies wandering into these by-paths of business, and 
attempting to carry on a mixed series of trades—uone of 
which they know anything about, and, as a rule, have mani- 
fested no special qualification for managing with any hope 
of success. 

These general remarks, we think, apply to the glaring 
case of Birkenhead, referred to in last week's ELECTRICAL 
Review. This is a case which affects the electrical con- 
tractor very directly. We ask why should a big Corporation 
invade the territory of the electrical contractors in this 
peddling and irritating manner? Possibly they entertain the 
idea that they can do this kind of work better and cheaper 
than a private firm. But supposing (and it is granting a 
great deal) they can do the work as satisfactorily as the 
private firm. ö | 

Is it wise on the part of any municipal authority to injure, 
if not altogether make it impossible for the private trader to 
carry on, a business he has, after years of struggle, built up 
into a successful undertaking ? Is it a good thing fora 
Corporation to handicap private traders by raising in their 
minds the suspicion that at any moment they may have to 
compete with the Corporation for business to enable them to 
pay the taxes, and to make as much as will supply them with 
the necessities of life—and this by the body of men they have 
elected to administer the affairs of the city? Anyone is 
perfectly aware that no private firm can successfully compete 
with a Corporation. The private firm has a limited capital, 
but the Corporation has the whole body of ratepayers 
behind it. "The private firm can only go on by earning a 
profit. The Corporation can go on with equal ease whether 
it has a profit or a loss on its business. The conditions are 
unequal, and just because they are unequal we consider it is 
unfair that a body like the Birkenhead Corporation should 
enter into competition with the electrical contractor for 
business which he is specially trained to execute. It is to be 
hoped that ere long the electrical contractor will be recog- 
nised by municipal authorities as an efficient. coadjutor and 
helper in the electrical department of their work. Why 
should that not be everywhere the case now? In Glasgow 
the Corporation and the electrical contractor work together 


hand in hand. There is no friction between the two, and 


we have no hesitation in stating that the work is carried on 
with advantage to the Corporation and benefit to the 
citizens. 

T. W. 


Glasgow, January 8th, 1906. 


g l Protection in Excelsis. 


Your recent leading article entitled“ What is Wrong? 
and Mr. W. Pollard Digby's contribution under the above 
heading are purely negative statements, the one deploring 
the existing state of things in the engineerirg trades and 
offering no constrattive zeraedy,: the other ridiculing the 
only constructive q thar: has Feen pat forward, and quite 
ignoring the fact that Protection has not produced the 
absurd logical ends in Germany hich - Mr. Digby arrives at 
for Great Britains» > db c "D 

May I ask: What is the use of theorising on what will, 
or what wil not, happen in & case wherg the number of 
factors are as illimitable as in the evolution of species ? 

There are, however, two broad facts staring us in the face 
which theorists like yourselves and Mr. Digby either ignore 
altogether or answer by speaking of invisible“ exports, 
interest on loans, &c. 

These are: (1) The German manufacturer can produce 


for his own population of 50 millions and ours of 40 millions, 


i.e., for 90 millions in all; whilst we have only a population 
of 40 millions for our market. That is, the markets are in 
the ratio of 9 : 4, and any manufacturer knows that it is 
quantity which means cheapness. (2) As a result of this 
cheapness the German manufacturer can sels many millions 


sterling of goods in this country, a great part of which could 
he made by our own workmen, whilst the money that now 


pays for them would be circulated in this country. (I have 


only taken Germany, as you so-called“ Free-traders say 
that the United States do not, count.) 

Never mind about increased prices, trusts, and all sorte 
of other bogeys, which may or may not be created, but in 
spite of which protected countries prosper. These are all so 
many red herrings and side issues. Look at the question 
from the above broad aspects and do not blink facts. | 

The unfortunate thing about the question is that the 
opposition consists almost entirely of lawyers, philosophers, 
and (with respect) newspaper writers, who have never pro- 
duced a pennyworth of manufactured articles in their lives, 
and who, therefore, have no knowledge of the practical side 
of the law of supply and demand. 
my friend Mr. Digby has had some experience as well in 
the manufacture of gas; and I would ask him if it is not a 
fact that the particular kind he used to deal with has now 
passed almost entirely into the hands of Germany. 

As the firm I am connected with is obliged to import from 
abroad what it could (under different fiscal conditions) 
manufacture here, I must subscribe myself 

Retaliator. 


I am glad that such an eminently technical question as 
that of Protection is being discussed in your columns, for the 
remarks of your correspondent ** G ” show that the supporters 
of Protection have got the most ridiculous notions as to the 
governing principles of international trade. + 

Your correspondent says that most people realise the 
influence of foreign competition in displacing labour and 
lowering prices." I should like to know how foreign com- 
- petition displaces labour. If America sends us a machine 
tool we have to pay for it—worse luck—and in payment for 
it we send them, say, cotton machinery. 
buying the American tool we purchase one in England, then 
it is true that there are more mechanics making tools, but 
there are fewer making cotton machinery. As regards the 
efTect of competition on prices, surely ** G " must know that 
it is the relative prices which cause a flow of trade. For 
instance, if prices in Germany are uniformly higher than in 
England, her people will buy in England, and since we 
won't buy high priced stuff, she has to pay us in gold, the 
flow of which brings.down prices in Germany, and raises 
prices in England until equilibrium is attained. 

In such a state of equilibrium —which we always 
approximate to, but never absolutely attain—it is the 
relative ease of production of articlesin England as compared 
with the relative ease of production of the same articles in 
Germany which determines the flow of trade. For instance, 
if articles A and B are produced in both countries, and in 
England it takes 10 units of labour and capital to produce 
A and 7 units to produce B, whilst in Germany it takes 
respectively 20 and 16 unite, then there will be a flow of 
trade. England will send B to Germany, and take back Á 
in exchange. For if Germany sends us 7 (quantity of 
goods) of A, then in England that will be worth 10 of B, 
which Germany will take in exchange, seeing that in 


Germany itself she could only exchange that 7 of A for 


rather less than 9 B... | 

So we see thpt, evén;thobügh Cerniauy M bess efficient than 
England in producing ?o?A'A*&nd B, yet they will sell us 
A. On the other hand, H.thè- fits“ required, to produce A 
and B in England àtd tO ghd 8B: (Having this the same ratio 
as in Germany) there will be no trade. Of course, there are 
_ modifying features, but it is impossible, in the short space of 
a letter, to consider*the subject in all its bearings. 


Frank Foster. 
Manchester, January Gth, 1906. 


I think it would be an advantage to Mr. Pollard Digby 
before writing himself on a subject he does not appear clearly 
to understand, if ne would read carefully Mr. Chamberlain's 
speech in the Birmingham Daily Post of Monday. It does 
not do to read extracts of these speeches as reported in 
London papers if one is to get a clear conception of Mr. 
Chamberlain's policy. Mr. Chamberlain has said from the 


54 | THE ELECTRICAL REVIEW. 


Stay, though, I believe. 


If instead. of - 
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commencement of his campaign that he did not advocate 
the taxing of raw material. This one statement places Mr. 
Chamberlain's policy on a different plane to the policy of 
protection practised in the United States and other countries. 
In the United States a tax is placed on raw material because 
they have the raw material within their doors, and they con- 
sider it better that their money should go into the hands of 
their own working classes, than that it should go into the 
hands of the workmen of other countries even if it does 
raise the price somewhat for raw materials. I will explain 
why this is contrary to the impression which has become 
fixed in the minds of labour leaders in this country ; it is 
tothe advantage of the rich man that the-working classes 
should earn good wages, and that they should be kept fully 
employed, because the money that passes into the workers’ 
hands is the most active, being the most rapid of all in 
circulating, therefore the most valuable. The working men 
are able to pay for what they require, they are the shop- 
man’s chief support; being sure of this turnover, the shop- 
man can pay his rent to the rich man for the privilege of 
using his property. In this way the money the rich man gives 
to the working classes returns to him with interest, 
providing it is kept in the country, the rich man is 
the source of the money river, they cast the bread 
on the waters in the shape of money, it circulates through 
the hands of the workers and returns to them buttered 
toast, and as quick as it returns they send it out again in 
increased bulk. That is why Americans become so very 
rich, their manufacturers can afford to experiment, they 
Scrap machinery as soon as an improved machine appears on 
the market, and the more they make the more they develop, 
build and spend. What is the position of the English 
capitalist and manufacturer ? They cast their money out 
in the same way, but it does not return; it is carried out to 
sea and it lands on the coast of Germany and other forei 
countries. It does not pass through the hands of the 
workers but to the workers of foreign countries, and makes 
the foreign rich man richer instead of the English ; workers 
being deprived of work, can't spend; shops don't pay, thre 
rents are not paid, and the capitalist, finding he gets no 
return for his money, but frequently a loss, shuts his 
puree and invests his money abroad. Soon the shop- 
keepers and dealers find however cheap they can sell, there 
is no money about, then comes calamity and distress. The 
working classes are the foundation stones on which a State 
must stand or fall. In conclusion, I beg to enclose some 
printed facts which would interest your readers, a great 
number of them, I am sure, being Tariff Reformers. 


Jay bee. 


The “ Brighton ” Railway Contract. 


The ELECTRICAL REVIEW was good enough to allow of 
my correcting (in its issue of December 22nd) certaiu mis- 
conceptions which had arisen as to Westinghouse experience 
in siugle-phase traction. : 
Herr Pforr now writes from the Berlin office of the 
Allgemeine Electricitits Gesellschaft, to suggest that possibly 
a reason for the Brighton Co.’s accepting his firm’s tender 
for this contract is to be found in its exceptional experience 
in single-phase combined with the multiple-unit system of 
control. Towhich I reply : Possibly it is. 

My purpose in writing was not to pry into the Brighton 
Co.'s reasons for allocating this contract, but to correct 
certain wrong impressions about the Westinghouse Com- 
panies. By your courtesy I shall correct one more which 
Herr Pforr’s letter is calculated to create. The Westing- 
house Companies have at the present moment over 100 single- 
phase multiple-control systems in commercial operation. 
Westinghouse experience in this respect should therefore be 
25 times as great as that of the Allgemeine Electricitäs 
Gesellschaft, at least, if we are to take it from Herr Prr 
that their experience is confined to the Spindlersfeld line 

D. N. Dunle. 

London, January 10th, 1906. 


STEEL Srrips.—A correspondent wants long steel stips 
‘Tin. x “Ol in. and 25 in. x 701 in., and would be jad 
to receive address of manufacturers, 


» 
À 


p i‘ mS 


6ↄ?v!. —;——— .. „„ꝛ! 0 —T—.. ... ——..—;.ꝛõ k. —— Ó 


vol. 58. No. T January 12,1906.) THE ELECTRICAL’ REVIEW. ö 5855 


MANUFACTURE OF INSULATED WiRES.—" Lux asks for 
particulars of any publications that deal with the manu- 
facture of insulated wires, especially dynamo and instrument 
wires. | 


BREACH OF WARRANTY. 


[BY OUR LEGAL CONTRIBUTOR.] 


In a case which a short time ago came before the Court of Session in 
Scotland, a point of law was raised which is of considerable interest to 
electrical engineers and others who execute orders for the erection of 
machinery. The question under discussion may be briefly stated. 
Suppose an electrical engineer undertakes to supply a dynamo of a 
certain capacity. The machine is delivered in pursuance of the 
contract, but, upon trial, is found to be incapable of doing the work 
required of it. What are the rights of the seller and the buyer 
respectively ? In the discussion of this question (which, in some 
modified form, must be frequently arising) we encounter an interest- 
ing divergence between the law of England and that which is in 
force in Scotland. Before proceeding to explain this divergence, 
we may briefly refer to the facts of the case which has suggested the 
. preparation of thia article. | 

We refer to Aird & Coghill v. Pullan & Adams which was decided 
in the Second Division of the Court of Session on December 22nd, 
1904. There the sellers contracted to supply a machine, and to 
erect it on the buyer's premises in accordance with certain 
stipulated conditions which were admittedly not fulfilled. The 
buyers used the machine, but immediately after its erection they 
complained to the sellers that it did not conform to the contract. 
The sellers did not dispute this, but they represented that 
they were able to put it right, and sent workmen from time 
to time to make alterations. After a lengthy period of 
experiment, extending in the one case to 7. months and in the other 
to 14 months, the buyers definitely rejected the machine. There 
was no user of (he machine after this rejection. The Court held in 
the circumstances that the sellers were bound to take the machine 
back, and that the buyers were not liable to pay the price. As we 
shall presently see, great importance attaches to the words which 
we have printed in italics. The report of the case to which we 
have had access does not specify the condition which was broken; 
but we may assume for the present purpose that it was a con- 


dition that the machine would do a certain minimum of work. 


within the 24 hours. i 

The law now in force in Scotland upon this point is to be found 
in the Sale of Goods Act, 1893, Sec. 11 (2), where it is provided 
tbat:—''In Scotland, failure by the seller to perform any material 
part of a contract of sale is a breach of contract, which entitles the 
buyer either within a reasonable time after delivery to reject the 


goods and treat the contract as repudiated, or to retain the goods 


and treat the failure to perform such material part as a breach, 
- which may give rise to a claim for compensation or damages." It 
will thus be seen that in Scotland a buyer who is dissatisfied with 
a machine has the option of either returning it or retaining it, 
and suing for the damages which he has sustained owing 
to his not having got what.he bargained for. He must, however, 
make his choice, and abide by it. This was clearly shown by 
the case of the Electric Construction Co. v. Hurry and Young 
( (1897) 24 Ret. 312) which has for years been a source of perplexity 
in connection with the application to Scotland of the Sale of Goods 
Act, 1893. The sale was that of a dynamo to be erected by the 
sellers on the premises of a customer of the buyers, who were elec- 
trical engineers in Edinburgh. The contract provided that the 
machine should give a certain voltage at a specified number of 
revolutions, but admittedly the machine, when furnished and fitted 
up, did not conform to these conditions. The sellers tried during 
a period of seven months to remedy the defects, but at the end of 
that time, the patience of the buyers and their customer becoming 
exhausted, the buyers wrote to the sellers, stating that if you can- 
not make the machine work without a loss of 4 volts, you will 
have to remove it.” The sellers did not remove the machine, and 


after a further period of three months, during which nothing was 


done, they brought an action for the price. The whole case turned 
upon the conduct of the buyers during this period of three 
months. The machine was used for the electric lighting of a 
shop in Lothian Road, Edinburgh, and after the request for 


removal above quoted, which was held to be a valid notice | 


of a right to reject, the buyers and their customer con- 
tinued, as they had done during the previous seven months, to 
use the machine with all its disadvantages. In these ciroum- 
atances it was held that the boyers, who in terms of Sec. 11 (2) of 
the Sale of Goods Act, bad originally the alternative remedies of 
rejection or damages, had lost both these rights, and were obliged 
to keep the machine in its imperfect state and to pay the full price 
for it. 

It will be plain, from what has heen said, that a buyer in 
Seotland has an absolute right to reject upon failure by the seller 
to perform his contract; and this although the buyer may have 
derived considerable advantave frum the use of the article. The 
Electric Construction Co.'s case, however, made it clear that the 
option to reject was for good andall. In Scotland, moreover, a mere 
breach of warranty is dcemed to be a failure to perform a material 
part of the contract. (Sale of Goods Act, 1893, Sec. 62). 

Coming now to the law which is in force in England, we find that 
a mere breach of warranty does not give the buyer the right to 


reject a machine and throw it back upon the seller's hands. The 
law upon the point is to be found in the Sale of Goods Act, 1893 


(Sec. 11) (1) which provides that (a) where a contract of sale is 


subject to any condition to be fulfilled by the seller, the buyer 
may waive the condition, or may elect to treat the breach of such 
condition as a breach of warranty, and not as a ground for treating 
the contract as repudiated. (5) Whether a stipulation in a contract 
of sale is a condition, the breach of which may give rise to a right 
to treat the contract as repudiated, or a warranty, the breach of 
which may give rise to a claim for damages, but not a right to reject 
the goods and treat the contract as repudiated, depends in each case 
on the construction of the contract. A stipulation may be a con- 
dition, although called a warranty in the contract. (c) Where a 
contract of sale is not severable, and the buyer has accepted the 
goods, or part thereof, or where the coutract is for specific goods, 
the property in which has passed to the buyer, the breach of any 
condition to be fulfilled by the seller can only be treated as a 
breach of warranty, and not as a ground for rejecting the goods and 
treating the contract as repudiated, unless there be a term of the 
contract expressed or implied to that effect.” 

It will be noticed that this section leaves the distinction between 
“a warranty and “a condition” at large to be decided in accord- 
ance with the construction of each particular contract. Further, 
the definition of warranty in Sec. 62 gives but little assistance. 
The term is there defined to mean “ an agreement with reference to 
goods which are the subject of a contract of sale, but collatoral to 
the main purpose of such contract, the breach of which gives rise to 
& claim for damages, but not to a right to reject the goods and 
treat the contract as repudiated." 

It is of interest to inquire how the two Scotch cases above referred 
to would have been decided in an English Court. Assume that as 
in the Electric Construction Co.’s case a man was to purchase a 
dynamo capable of giving a certain voltage at a specified number 
of revolutions. If he found out that the machine was incapable of 
doing the work required, it seems that having regard to Sec. 11, 
Sub-sec. (1) (c) of the Sale of Goods Act, 1893, he could not reject 
the dynamo altogether unless it was an express term of the contract 
that he should be allowed to do so. In the absence of such a term 
he would, presumably, have the dynamo thrown upon his hands, 
and would be compelled to seek his remedy in damages. We have 
assumed for this purpose that the property in the dynamo passed 
to the: buyer as soon as it was put into position by the seller (Sale 
of Goods Act, Sec. 18, R. 2). . 

The lesson to be drawn from the two Scotch cases, if interpreted 
according to English law, is that a buyer should, take great care to 
see that be expressly reserves to himself the right to reject a 
dynamo or other machine if it proves to be unable to perform the 
work which has been stipulated for. In conclusion, it may be 
observed that the advantage is not all on the side of the Scotch 
buyer, for by Sec. 59 of the Sale of Goods Act, 1893, where a buyer 
in Scotlandſ has elected to accept goods which he might have 
rejected, and to treat a breach of contract as only giving rise to 
a claim for damages, he may, in an action by the seller for the 


price, be required, in the discretion of the Court, to consign or pay. 


into court the price of the goods, or part thereof, or to give other 
reasonable security for the due payment thereof." l 
Mr. Chalmers, in his work on the Sale of Goods Act, says that 
"jt is to be regretted that this section was not extended to 
England, where it is a common fraud to keep the goods, and then 


-Bet up against the price an alleged breach of warranty.“ 


THE MEASUREMENT OF PRIMING. ' 


A WRITER in Le Génie Civil lays stress on the importance of mes- 
suring the amount of water entrained with the steam produced by 
a boiler before, accurate knowledge can be obtained of the per- 
formance of a boiler, and he proceeds to give an account of the 
procedure to be followed. 

There are, he states, four methods usually adopted, one being to 
condense the whole cutput of the boiler, a second to use the calori- 
meter, the third the method of F. Brocq, and, fourthly, the salt 
test. 

The first method consists in condensing all the steam produced, 
but it possesses the difficulty that there must be an absolutely tight 
condenser. Combined with the salt test, its results may be very 

recise. . ia. duel | 
i By the calorimetric method, the difference is noted between the 
heat given up by the steam and what would have been given up by 
the same weight of dry steam. Calling P, the weight of cold water 
flowing to the instrument; P; that of the mixture of steam aud 
water at the temperature T; 9, and %, the initial and final tempera- 
tures of the calorimeter; A, the latent heat of vaporisation at q 
degrees, where X is the difference between the total heat of vapori- 
sation q at T degrees (given by Regnault's well-known formula 
q = 606:5 + 0:305 T) and the quantity of heat T, which corre- 


sponds with the cooling of the water between T degrees and zero 
(all Centigrade measurements; - " 
Then Xr = gr — T = 6065 ＋ 0:305 T -- = 6065 — OGI T. 


It . is the weight of dry steam contained in a unit weight of 
wet steam, the calorimetric equation is P,(0; — 6.) = P^ M + 
p(T — 61.) 

The proportion of entrained water is 1 — n. The method per- 
mits of any superheat being ascertained. Fora case of superheat- 
ing, r is greater than unity. The method gives results to within 
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2 or 3 per cent. if certain precautions are taken. The instrument 
must be tight, and also a bad conductor of heat. The steam must 
be made to enter the water of the calorimeter as regularly as pos- 
sible, and the temperature must be read from a thermometer 
sensitive to the tenth of adegrec. The temperature of the steam 
is to be deduced from its pressure by a sensitive gauge. 

The quantity z — 1 takes account of the condensation in the 
supply pipe, and if the losses of heat in the calorimeter are im- 
portant, 0 is much too small. For these two reasons one finds that 
ihe weight of entrained water must not be too great. 

The method being instantaneous has the defects that are due to 
that quality. 

By the Brocq method, the difficulty of securing a reading when 
a heavy entrainment of water may be supposed in progress is not 
felt as it is in the precediug method. 

If one encloses in a vessel of fixed capacity and maintained at a 
constant temperature vapour containing water, and then increases the 
capacity of the vessel by the movement of a piston forming one of 
the boundaries of the vessel, the pressure will remain constant and 
equal to the maximum tension of vapour at the temperature just 
so long as there is water to evaporate. As soon as the liquid has 
all evaporated, any further piston movement will reduce the 
pressure. 

The initial volume of the wet vapour is practically equal to the 
volume of dry steam present, and the added volume due to piston 
movement being noted just when the pressure begins to fall, repre- 
sents the equivalent of the water present, the pressure and tem- 
perature of both the wet and dry volumes being identical, and 
only the change of volume having, therefore, to be noted. 

The apparatus resembles a cock placed in a steam pipe through 
which steam flows from the boiler. The passage way through the 
cock bas a fixed capacity, u, and an additional capacity can be 
given to it by a piston movable from outside. The whole cock is 
always kept fully hot, being enveloped by the steam, whether 
closed or open. In making a test, the whole being at equal tem- 
perature, the cock is closed, and the fixed capacity, w, is enclosed. 
The piston is then moved until a bell ceasca to sound. The bell 
sounds by the contact made by a flexible closing piece of the vessel, 
M. As Boon as this vessel is closed and the water within it begins 
to evaporate, the flexible piece is pushed to form an electric con- 
tact, because the enclosed pressure begins to grow as the moisture 
dries up, and when equal pressure is re-established by the action of 
the moved piston the contact ceases: Once warmed throngh, rapid 
tests can be taken in quick succession, 

In the fourth or salt test, the relative proportion of salt ina 
sample of water from the boiler, and in a portion of condensed 
steam, is supposed to show the ratio of priming. 

To carry out a test, one must have the proportion of salt in the 
boiler at the beginning and end of the test period. Calling this 
^, and np, N that of the feed water, v = volume of water in the 
boiler, v = volume of water fed in during the test, and x = volume 
of water entrained during the same period. 'l'hen the amount of 
salt at the start, added to that put in with the feed, must equal the 
amount iu the boiler at the finish plus what has been removed hy 
priming, and we have the equation--- 

No bo, 
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The mean ratio of water entrained in the vapour during the 
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The author then approaches what to us appears the most difti- 
cult part of the problem, namely, the method of taking a sample cf 
steam out of a pipe. He shows simply a small pipe with a nozzle 
turned towards the stream of steam in a pipe and centrally placed. 
No one can say if a sample thus secured is or is not a fair sample, 
and this hitherto insuperable difficulty absolutely nullifies, in our 
opinion, all attempts at determining steam dryness from samples. 
No one knows how to take a correct sample, and there the matter 
stands. It is very convenient for some men to quote their boilers 
as producing steam dry to within 1 or 2 per cent., but it is sheer 
surmise all the same. At most it enables those who know no better 
to set down test results which, when properly interpreted, are 
claims to the actual production of heat from nothing. 

The merit of the salt test is its simplicity and its applicability to 
all boilers, except such as have not a certainty of such circulation 
as will ensure that the water in the boiler is of equal salinity at all 
points. i 


BUSINESS NOTES. 


Consular Notes.—Rvussra.—The Austro-Hungarian 
Consul at Moscow in a recent report states that the substitution of 
electric traction for animal traction on the tramways of that city 
in 1904 gave rise to a large importation of tramway cars which were 
supplied mostly from Riga and Nuremburg houses and partly from 
Austria-Hungary. The imports amounted in value to 
535,000 roubles, as against 42,000 roubles in the previous year. 
Moreover, an increased number of cars will be required as the 
transformation of the tramway system continues, The importation 
of accessories for electric lighting in 1904 amounted to 20,600 pouds, 
valued at 849,000 roubles, as against 21,900 pouds, valued at 016,000 
roubles in the previous year. Glassware for electric lightiug 
purposes is imported from Bohemia, but in the other goods 
German firms rule the market, The business in table electric 


lamps, &c., is chiefly in the hands of Berlin and Saxony firms, but 
in Ine art table lamps, bronze lamps, &c., Vienna goods do the 
better trade. Gramophones find an ever increasing market. The 
imports in 1904 amounted to 255,000 roubles, as compared with 
202,000 roubles in the previous year. They are also produced in 
the country, but foreign makes, particularly German, American and 
French are more popular, and have no considerable duty to pre- 
vent their importation. Later in his report the Consul states that, 
according to the latest statistics available, which are for the year 
1903, the extension of the telegraph lines in Russia in that year 
amounted to 149,204 versts, making & total length of service of 
358,249 versts, or 28,491 verstas more than in tbe previous year. 
The first place of importance amongst the newly-opened lines is 
taken by the direct line St. Petereburg-Moscow-Vladivostock, which 
adds another tothe existing two lines across Siberia. Moreover, 
direct communication was opened between St. Petersburg and 
Warsaw, Rostor on Don, Wilna, Kiev, Minsk, and Clarkow, as well 
as between Moscow, Simferopol, and Pensa, The following instru- 
ments were added: 233 new Morse apparatus, 55 new Hughes 
apparatus, and 28 new Wheatstone apparatus. The number of 
telegraph stations amounted to 3,180, or 106 more than jn the 
revious year. Altogether 20,867,710 telegrams (an increase of 
50,000) were sent, of which 17,730,520 were internal and 3,137,190 
foreign. Of the latter 1,395,641 were dispatched abroad, 1,495,382 
received from abroad, and 246,267 were in transit. The number of 
telephone systems amounted to 104, of which 92 belonged to the 
government, and twelve were private undertakings. The length of 
line amounts to 107,249 versts. The post and telegraph systems 
are the most profitable undertakinzs of the government. The 
gross receipts in 1903 amounted to 58,274,016 roubles, the gross 
expenses to 39,114,297 roubles, leaving a net income of 19,159,719 
A (about 14 million roubles more than in the previous 
years). 

The Austro-Hungarian Consul at St. Petersburg reports that 
the imports of electrical macbines into the whole of Russia in 
1904 amounted to 786,000 roubles, as against 717,000 roubles in the 
previous year. About 70 per cent. of the imports are from Germany, 
and 10 percent. from the United Kingdom. The imports from 
Austria-Hungary increased from £1,150 in 1903 to £5,300 
in 1904. 

EcvPT.—The Austro-Hungarian Consul at Cairo, in a recent 
report, states that the number of messages dispatched by the tele- 
graph offices in 1904 amounted to 1,825,000, or an increase of 
179,000 as compared with the previous year. The greater part of 
this number were Arabian telegrams. "l'elephonic communications 
also show a steady increase. The inter-urban telephone system, 
i. e., the system between Alexandria and Cairo, has greatly facili- 
tated business. In 1904 attempts were also made to arrange for 
communication between the several provinces. A deeply-felt need 
will be satisfied should these proposals be carried out, and it is 
quite anticipated that the 1,300 lines in existence at the end of 
1904 will be greatly increased in the near future. 


* Weldite,”—At the Hyde Park sheds of the Corporation 
Tramways, Manchester, a demonstration of the Weldite system of 
rail welding was recently made in the presence of several muni- 
cipal and tramway officials, as well as directors of Weldite, Ltd., 
under the directions of Mr. W. H. Cole, M. A. I. E. E., the general 
manager of the company. By menns of a newly discovered re- 
agent, iron oxides are reduced to the pure iron, and the reaction 
evolves a temperature of over 5,000; F. This heat is utilised, 
together with the molten metal produced, in welding, or rather 
melting, the rail ends together, so that the joint no longer exists 
asa joint. The improved appliances used, as well as the low cost 
of the material iteelf, are said to make it possible to produce a 
welded joint on a par, as to cost, with that of a fished and bonded 
joint. Weldite is made and controlled by British capital, and is 
in the hands of experts on rail welding. We are not as yet aware 
of the nature of its constituents. 


Lancashire Dynamo Contracts.—The LANCASHIRE 
DvxaAMO AND Motor Co., Lro., has recently secured the following 
contracts: ; 

Llanrindod Wells Electric Light and Power Co.—One 350-kw. generator for 
direct coupling to Howden engine. 

Southport Corporation.—One automatic, reversible, motor-driven booster, 
Turnbull & Me Leod patent, and switchboard. 


Pontypridd Corporation (per Tudor Accumulator Co.).--One automatic 
reversible booster, three-wire for traction and lighting. 


Higgins v. Liverpool Corporation.—In the Liverpool 
Court of Passage on January 4th, before Mr. W. F. K. Taylor, K. C., 
and a special jury, Jas. Higgins sued the Liverpool Corporation for 
damages for personal injuries. 

It appeared that on July 23rd plaintiff was cycling in Smithdown 
Road, and in crossing into another thoroughfare the wheel of his 
machine caught in the metals, which, it was alleged, had worked up 
above the level of the road. There was an electric car behind, and 
before plaintiff could get proper control of his machine, he was 
struck by the car, and so seriously injured that he would require 
assiduous skilled nursing for the rest of his life. It was contended 
on behalf of the plaintiff that the driver of the car was not keeping 
a proper lookout at the time. 

For the defence, negligence was denied, and it was argued that, 
if there was negligence, it was contributed to by the plaintiff 
himself. 

Ultimately terms, which were not disclosed, were agreed upon by 
counsel. 


Annual Dinner.—On Friday, December 22nd, the 
employes and directors of the SIMPLIFIED UNDERGROUND CON- 
DUCTOR Co., LTD., held their annual dinner and smoking concert at 
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the Royal Court Hotel, Liverpool. In the unavoidable absence of 
Mr. Chas. MacIver, chairman of the company, Mr. F. A. Pocklington, 
managing 8 supported by the directors and depart- 
ment managers. e customary loyal toasts having been duly 
honoured, the chairman briefly reviewed the work of the company 
in the past, and gave instances of the continued ‘success which had 
attended the work of the staff in the various departments. The 
toast of the evening, was Success to the S. U. C. Co.“; the 
remainder of the evening was devoted to songs and recitations given 
by the employés, 


Rubber.—Reuter's correspondent at Barbados reports 
that specimens of rubber have been collected by the aboriginal 
Indians of the North-West District of British Guiana, and proved 
to be of a very superior quality, possessing great elasticity. 

Emergency Card.—Messrs. R. N. CUNNINGHAM & Co., 
of 171, Edgware Road, W., are circulating a card to be hung on the 
premises of electric light consumers, informing them that whenever 
an electric light fails or an electrician is required, they should 
telephone to certain numbers—one for day and another for night 
service. This is an enterprising effort to secure contracting business. 


Prices Advance.—Messrs. W. T. HENLEY's TELE- 
GRAPH WoRES, Co., Lrp., announce that owing to continued rise in 
the prices of raw materials (particularly copper and Para rubber), 
all outetanding quotations for rubber insulated electric light wires 
and cables are withdrawn, and the prices contained in their lists, 
dated February and May, 1905, are increased by 10 per cent., the 
trade and cash discounts remaining as at present. 

The STERLING TELEPHONE AND ELECTBRIO Co., of London, have 
notified the trade of a 5 per cent. increase in prices of all their 
manufactures. 

Messrs. MansH, Son & Co., LTD., announce an increase of 5 per 
ceut. in prices from January 1st. 

Mr. A. P. LUNDBERG is also announcing a net increase of 5 per 
cent. in prices, to take effect from February 1st. 

Prices are also advancing in America, for the last issue of 
New York Electricity says:—'" It is reported that owing to the 
increased cost of material, especially copper, the selling price of 
electrical machinery will be advanced about 10 per cent.” 


Trade in 1905.— We have received from the editor of 
the Chamber of Commerce Journal an advance copy of his Annual 
Trade Review, containing special reports from the leading centres of 
commerce and industry in the United Kingdom. 


Lamp Prices Reduced.—The BnvsH ELECTRICAL. 
ENGINEERING Co., LTD., is announcing to buyers of incandescent 
electric lamps that it is prepared to quote reduced prices for large 
quantities. 

Book Notices.— The Scottish Central Electric Power Co.; 
Description of Works, dc.—This is a stiffly bound little book of 
some 100 pages, designed to familiarise the possible consumers 
with the operations and business of the company. The book is 
profusely illustrated, and the descriptive matter covers the com- 
pany’s Bonnybridge generating station, the No. 1 sub-station which 
was built for supplying the Falkirk tramways, and a number of 
practical examples of successful electrical driving, together with 
the respective users’ opinions and sundry other matter of general 
interest to power users. The company’s head office is 34, North 
Bridge Street, Edinburgh. 

" Surface Contact Traction.” !By W. Noble Twelvetrees. A 
reprint from the ngiæcering Review of illustrated articles dealing 
with the more prominent surface contact systems. 

* Wireless Telegraphy and Telephony.” By Prof. D. Mazzotto ; 
translated by 8. R. Bottone. London: Whittaker & Co. 6s. net. 

"The Steam Engine Indicator and Indicator Diagrams.” By 
W. Worby Beaumont. Second edition. Motive Power and 
Gearing for Electrical Machinery." By E. Tremlett Carter, revised 
by G. Thomas Davies. Second edition. London: The Electrician 
Printing me Publishing Co., Ltd. 6s. net and 128. 6d. net 

ively. . 

Bulletin of the Massachusetts Institute of Technology.” Cata- 
logue, December, 1905. Vol. 41, No. 1. Boston, Mass.: The 
Institute. 

" Annual Report of the Smithsonian Institution, 1904.“ Wash - 
ington, D. C.: The Institution. 

" Lockwood's Builder's, Architect's, Contractor's and Engineer's 
Price Book for 1906." Edited by F. T. W. Miller. London: 
Crosby Lockwood & Son. 4s. 

Internationaler Telegraphisten-Kalender, an International 
Handbook for Telegraphists, 1906." By Geo. Evans and Otto 
Cantzler. Gartz a. Oder: Karl Fiebelkorn. 


Dissolutions and Liquidations.—Prrrrecta SEAMLESS 


STEEL Tun Co., Lrp.—Creditors are to send particulars of their 


debts, &c., to the liquidator, Mr. R. A. Felton, 131, Edmund Street, 
Birmingham, by February 10th. 

Moror Traction Co., Lrp.—Creditors must send particulars of 
debts, &c., to Mr. John Baker, Eldon Street House, E.C., the 
liquidator, by January 31st. 

CAR Trust INVESTMENT Co., Ltp.—Creditors must send parti- 
culars of debts, &c., to the liquidator, Mr. W. B. Peat, 11, Iron- 
monger Lane, E.C., by February 17th. 

SrRAM PowER SYNDICATE, Lrp.—A meéting is to be held on 
February 14th, at 2, Queen Anne’s Gate, Westminster, S.W., to hear 
an account of the windiug up from the liquidator, Mr. H. Wall 
Wilkinson. 

HaMPSTEAD ELECTRIC SUPPLY Co., Lrp.—A meeting is to be held 
at 5, Coleman Street, E.C., on February 7th, to hear an account of 
the winding up from the liquidator, Mr. S. V. Tiddy., | 


° e 
The ership existing between Messrs. J. Gonne and W. R. N 
Gard M. Garp & Co., electrical engineers, 54, St. Dunstan's 
Road, Canterbury) has been dissolved by order of the Chancery 
Division of the High Court. 
The partnership existing between Mr. H. G. Shoolbred and Mr. 


F. R. Connell as electric light and power engineers and contractors 


has been dissolved, the latter retiring. Mr. H. G. Shoolbred has 
taken over the whole business, and will continue to trade under the 
old name (SHOOLBRED & CoNNELL) The London office has been 
removed from 146, Fleet Street to 231, Strand, W.C. 


Catalogues and Lists.—Mxssns.* Dick, Kerr & Co. 
LTD., London, E.C.—New catalogue of direct current stationary 
motors, with some very fine half-tone and diagrammatic illustra- 
tions. Tabulated data regarding horse-powers, speeds and effi- 
ciencies, algo dimensional particulars, appear, followed by a brief 
general description of the motors. A line of crane motors of from 
2 to 55 K. P., also controllers for same, are described. 

The DomMINION BELTING AND MILL FUBNISHING Co., Colonial 
Avenue, Minories, E.C.—Small pamphlet bringing before the trade 
their three leading lines, the “Campile " patent woven belt ing, Nut- 
Tan” belting, and Brigade” brand fire hose. Another publication 
gives full particulars of prices of the company's manufactures. 

Messrs. GiBBoNs Bros., LTD., Dibdale Works, Dudley.—Cata- 
logue giving information and many illustrations of their band con- 
veyors and accessories. Photographs which have been included 
show the improvements in the manufacture and design of the con- 
veyors since the last list was issued. 

Messrs. HERBERT TERRY & Sons, Novelty Works, Redditch.— 
New catalogue of hardened and tempered steel springs, wirework, 
clips, &c., which they manufacture for all engineering and electrical 
purposes. 

SIMPLEX STEEL CoxDorr Co., Lro., Birmingham. — Small pocket 
list giving details of the latest additions to their system, and stating, 
in condensed form, the prices of ordinary and screwed material. 

Messrs. A. ScHoNFIELD & Co., Glasgow.—List giving current 
prices of their iron and steel plates, bars, angles, shafting, &c. 

The BRusH ELECTRICAL ENGINEERING Co., LTD.— Copy of the 
December, 1905, Brush Budget, containing some interesting matter 
relating to, and various photographic views of, work executed by 
the company. f 

Messrs. ELEcTROMOTOBS, LTD., Openshaw.—Number of excel- 
lently illustrated sheets in an expanding cover, allowing for 
further additions, describing the oompany e manufactures in con- 
tinuous-current dynamos and motors, also giving priced and output 
information ; motor-starting rheostats, totally enclosed motors, wall 
brackets with belt tightening gear, crane. and hoist motors, pro- 
tected and semi-enclosed motors, spare motor and dynamo details, 
spur reduction gear, worm gears, electric propellor fans, &c., are 
included. 

Messrs. WALTER NEWBOLD & Co., Lro., 107-8, Upper Thames 
Street, E.C.—New abridged catalogue of lathes, drilling machines, 
punching and shearing, plate bending and other machines, also 
shafting, travelling cranes, winches, pulley blocks, rotary blowers, 
anvils, steel hammers, governors, steam engines and boilers, &c. 

Messrs. L. E. WirsoN & Co., Cross Street, Manchester.— Small 
8-pp. pamphlet relating to telephone installation troubles, and 
offering their services as telephone experts and engineers. 

Messrs. A. W. WALL, LTD., Guildford.—1906 Booklet of Roc 
motor cycles. i i 

Sm W. G. ARMSTRONG, WHITWORTH & Co., Lro., Ashton Road, 
Openshaw, Manchester.—New and enlarged edition of their price 
list of Whitworth standard thread screwing apparatus, working and 
machine taps, &c., required in engineering workshops. Special 
attention is directed to their new interchangeable guide screw 
Stock and dies just introduced. 

LAHMEYER ELECTBICAL Co., Ltp., London, W.C.—Price list of 
Centrator motors, the special feature of which is the reduction of 
speed, which is obtained by means of rolling friction only. Sucha 
motor is specially applicable with textile machines, printing.presses 
and like machines where space is a consideration. The slow-speed 
shaft runs in line with, although not directly connected to, the 
high-speed motor shaft. The centrator motor can be installed on 
three-phase or continuous current circuits with equal facility.. 

Messrs. Epwarp LR Bas & Co., Dock House, Billiter Street, 
E.C.—Illustrated list describing their new patent smooth-bore 
differential coupling for steam, gas, compressed air, hydraulic and 
other pipes. The face-to-face joint of the pipes renders it impossible 
for the fluids to touch the threads or the coupling. 

GENERAL ELECTRIC Co., Ltp., London.—Copy of December 
Progress Sheet," giving illustrations and details of their railway 
electric bell coupling, Pedestal " main cut-outs, Quadrant switches, 
"New Era" fitting blocks, Cash's" patent chain, traction tele- 
phones and other specialities. 

Messrs. L. ANDREW & Co., 2, Carr Street, Blackfriars, Man- 
chester.—Net wholesale price list of insulating materials for elec- 
trical purposes—ebonite, vulcanised fibre, pressspahn, leatheroid, 

asbestos, mica, insulating tapes, &c. 

Messrs. WiLLANS & RonBiwsom, LTD., Rugby.—28-pp. pamphlet 
describing their improved method of casting alloys by their 
“ Eatonia ” process, for bearings, pump rods, &c. The application 
of these alloys to high-speed engines, tramcars, motor-cars, pas 
engines, and so on, is referred to. Various tests are recorded, 
including tensile tests, also crushing tests, which were made to show 
that bearing metals, when treated by the Eatonia " method, have 
their powers of resistance to crushing and “creeping” greatly 
increased. Messrs. Willans are making large quantities of aluminium 
castings for motor-car work, and having a large foundry with big 
electric cranes, they are prepared to supply heavy.iron castings up. 
to 30 tons in weight. 
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MarpEg Bros. & THompson, Ltp.—New edition of recorder 
catalogue, dealing with N. C. S. recording ammeters and voltmeters 
for direct and alternating currents. The records can be either on 
daily charts or on continuous rolls. 

' Messrs. Brown, Boverr & Co. (Messrs. Richardsons, West- 
garth & Co., Hartlepool).— Illustrated brochure describing the com- 
pany’s system of electric driving for ring-spinning machines. 

Messrs. BERGTHEIL & Youn, Lro., 12, Camomile Street, E.C. 
—A full price list describing and neatly illustrating the various 
styles of Bandy electric arc lamps of open and enclosed types, 
flame and stage lamps, and arc lamp parts and details. Hoisting 
gear, arc lamp brackets, and posts, are also particularised and 
shown. 

Messrs. FERRANTI, LTD. Hollinwood.—Catalogue No. 62 of 
single-pole single-throw, slow break knife switches. 

Messps. JOSEPH ADAMSON & Co., Hyde.—lIllustrated pamphlets 
dealing respectively with crane controllers with magnetic blow out 
for electric cranes and hoists, and with the electric travelling cranes 
supplied to the Wallsend, Slipway & Engineering Co., Ltd. 


Trade Announcements.—On January 1st the Sturte- 
vant Engineering Co., Ltd., of 147, Queen Victoria Street, E.C., 
handed over the entire control of the electrical side of their 
business, which now manufactures and sells the well-known 
“Igranic” motor-controlling apparatus, to the ApamMs MANU- 
PACTUBING Co., LTD., of the same address, who have extensive 
works at Bedford. Mr. A. H. Adams, as a director of the 
Sturtevant Engineering Co., Ltd., has for some years devoted a 
great deal of his time to the development of that branch of the 
Sturtevant Co.'s business connected with the sale of motor- 
controlling apparatus. The rapid growth of this business called 
for increased manufacturing facilities, and the Adams Manu- 
facturing Co., Ltd., bas been formed expressly for the purpose of 
manufacturing and selling “Igranic” motor-controling gear and 
the. Adams-Hewitt" petrol motor-cars. An up-to-date works has 
been built at Bedford, fitted throughout with the most modern 
machine tools and labour-saving appliances, a large portion of 
which will be specially laid out and used exclusively for the manu- 
facture of Igranic" rheostats. The personnel of the business will 
remain exactly as heretofore. 

Messrs. IRONSIDE, Son & Co., owing to increased business, are 
enlarging the firm. Mr. Charles Dyckerhoff is now a partner in the 
firm, which will be known as Ironside, Son & Dyckerhoff, and will 
continue its engineering, metal and other departnrents at 16, Water 
Lane, Great Tower Street, E.C. i 

The office of the ErMoRES GERMAN AND AUSTRO-HUNGARIAN 
MxrAL Co., Lrp., has been removed to Finsbury House, Blomfield 
Street, E.C. 

Maussrs. JOHN HUNTER & Co., mechanical and electrical engineers, 
announce that on and after the 10th inst. their address will be 
11, Paradise Street, Liverpool, where they have taken more 
extensive premises. 

Messes. ARCHIBALD J. WRIGHT, LTD., Leyton Green Road, N.E. 
—Bupplementary sheet of electric novelties, 


‘Mexican Rubber.—A big rubber company is being 
formed to exploit concessions in Mexico, with £6,000,000 capital, 
and John D. Rockefeller, jun., as president. The company says 
that Mexico should produce rubber equal in quality to African 
rubber: zi 


Assessment Appeal.—The. Birmingham Daily Post 
says that at the Warwick Quarter Sessions last week the appeal of 
the British THomson-HovustTon Co. against their assessment at 
Rugby was respited till next sessions. 


Calendars and Diaries.—Messrs. MCCLURE AND 
WHITFIELD, of Stockport, have sent us a Letts’s self-opening pocket 
diary. and note-book for 1906. It contains a great deal of useful 
general information, a £1,000 accident insurance coupon, and a 
number of pages devoted to descriptions and illustrations of the 
" Kar” generators and motors. 

A wall calendar with monthly slips, above which is an attractive 
view in colours of a Continental canal, has been received from 
Mxsens. R. W. VicABEY, Lrp., of Stafford. A copy of their 
pamphlet, giving reasons why storage batteries fail, has also been 
received. 

Messrs. Horace Simon & Co., of 43, Mincing Lane, E.C., 
specialists for office clectric lighting, have issued a wall calendar 
with monthly tear-off slips. The card tells the owner to ring up 
10,284 Central for urgent matters. ; 

Messrs, WiTTY & Wyatt, Lro., London, have issued a very large 
wall sheet calendar for the year. A view of the firm's offices is 
surrounded by illustrations of their engineering specialities, asbestos 
goods, small tools, anvils, tube expanders, &c. 

From Tus NgwcasTLE-ON-TyNE ELECTRIC SuPPLY Co., Lro., we 
have received a very neatly framed copy of the coloured frontispiece 
of the Tyneside Electrical Pioneer depicting an after Christmas 
dinner party seated around an electric radiator. 

THE GENERAL ELECTRIC Co., Lro., of London, has sent us a 
desk engagement block with a bulky book fixed thereon in which to 
keep 8 note of our year's appointments. 

From Messrs. T. HARDING CHURTON & Co., Lrp., of Leeds, we 
have received a wall calendar with monthly slips. A reproduction 
in colours from Asti’s beautiful painting, Lenore,“ will compel us 
to give this calendar a place of honour on our walls. 

The SIMPLIFIED UNDERGROUND CoNpucrToR Co., Lro., of Liver- 
pool, have sent us a small and handy desk blotter, upon which 
appears a 1906 calendar and photographic view of their Olympian 
Exhibition stand. 

Mssss. Mavor & Cocrsoxs, Lro., of Glasgow, on their January 
monthly datecard give a diagram illustrating the rapid progress of 


the Pick- quick " coal-cutters between the years 1897 and 1905. 
They have further sent us a hanging wall calendar with monthly 
sheets, with good bold figuring, for the year. 

Once again we are favoured by Messrs. GELPEL & LANGE with a 
handy vest-pocket diary for the year. In addition to the insurance 
policy, there are a number of engineering tables embodied therein, 
which have been selected by Mr. Geipel. 


U.S. Duty on Powdered Carbon.— The United States 
Custom appraisers have decided that powdered carbon for use in 
the construction of dry batteries is dutiable at the rate of 35 per 


cent. ad valorem. 


Ferranti Switchgear Contracts.— Messrs. FERRANTI, 
Lrp., have recently received the following orders for switch- 
gear, &c. :— 
pro T ei three-phase switchboard for Luipaards Vici Estate Gold Mining 


*3 

c.c. and a.c. three-phase switchgear and transformers for H.T. transmission 
scheme in Japan. l 

c.c. sub- station switchgear for Glasgow Corporation. 

c.c. battery and booster switchgear for Pontypridd U.D.C. 

H. T., A.C. three-phase and L.T. D. C. switchgear for abroad. 

K.H.T. main and sub-station and I. r. a.c. sub-station switchboards for the 
Dublin Corporation. 

Extensions to H. r. switchgear at Wimbledon. 


Brush Contracts.—The BRH ELkeTRICaL ENGI- 
NEEBING Co., has booked the following orders :— 


Croydon (per B. E. T. Co.).—Booster set. 

Bournemouth Corporation. Five cars with Brush trucks and Westinghouse 
equipments. 

Swindon. Three cars complete with radial trucks and Brush equipments. 

Wimbledon U. D.“. Two electric pumping sets. 

Greenock.Port Glasgow Tramways Co. Three cars complete with radial 
trucks and Brush motor equipments. 

Neumann & Co., South Africa.— Three 50-kw. transformers. 


Point Controllers. 


MESSRS. 


DixoN & SON, LT»., 


have lately received an order for 17 Turner's patent point con- 


trolers from Mr. A. Baker, Birmingham Corporation tramways ; 
also orders for sample point controllers for Bury, Rochdale, 
Preston and Oldham. 


Ozone Generators.— We have received an advance proof 
of a pamphlet describing the Craig ozone generators, patented and 
manufactured by Mr. J. R. CRAIG, JUN., of 145, Bath Street, 
Glasgow. A report on the apparatus by Mr. J. Clark, at the City 
Analysts’ Laboratory, Glasgow, states that the generator produces 
53°6 milligrams of ozone per 100 cb. ft. of air. A Press view of 
the apparatus took place on the 3rd inst. at Glasgow. 


British Exhibitions.Abroad.—In the Board of Trade 
Journal the Board draw the attention of the commercial community 
to the fact that Mr. E. J. Cattell, their correspondent at Cape 
Town (who is also the Secretary of the Cape Town Chamber of 
Commerce), and Mr. A. Finn, H. M. Consul at Chicago, are prepared 
to receive samples from Brit irh manufacturers, at the manufacturers’ 
risk, but free of expense to them except as noted below, and to 
exhibit such samples respectively at the Chamber of Commerce and 
at the Consulate. Prices should be attached in sterling f. o. b. or 
c.i.f., or, if possible, in currency, landed, duty paid. No charge is 
proposed at Cape Town, but at Chicago a small sum of 5s. per 
sq. ft. occupied by the exhibitors has to be made for any period not 
lonyer than a year. 


Charge of Fraud.—At Marlborough Street on 5th inst. 
J. S. Sayer, 67, described as an electrician, was charged with having 
obtained sums of £1 10s. 6d. and £2 2s. from Mr. Duncan Watson, 
electrical engineer, 102, Charing Cross Road, W.C., by false pre- 
tences. In evidence Mr. Watson stated that last September Sayer 
called at his office and asked if he would tender to specifications, 
which he produced, for the fitting of electric light to the residences 
of Mr. Thomas A. Cotton, J. P., of The Mount, Bishopstoke, Hants ; 
Captain Bucklar, of Berry Lodge, Hambledon; and Sir. F. 
Fitzwygram, Bart., of Leigh Park, Havant. Believing the speciti- 
cations to be fund fide, he gave tenders, and when Sayer asked for 
deposits he advanced them, but. declined to lend him money to pay 
expenses for a visit to the country in connection with the matter. 
One of the tenders amounted to £630, and another to £1,160. 
Subsequently the prisoner wrote stating that two of the contracts 
had fallen through. He (Mr. Watson) since the arrest had received 
from the prisoner a cheque for the moncy advanced, but had not 
paid it into his bank. According to the Morning Advertiser report 
Mr. Thomas A. Cotton said that Sayer called upon him once, but 
the interview was very brief, and he had no thought of having the 
electric light fitted. George Cox, steward to Sir F. Fitzwygram, 
gaid he did not know the prisoner, and no electric light fitting 
was required at Leigh Park. Detective-sergeant Curry said he had 
ascertained that the prisoner had obtained about £200 during the 
past few vears. Mr. Jobn Haynes, solicitor, who appeared for the 
defence, said that there was an explanation of the affair, and 
questioned whether there was a case to go before a jury. Mr. 
Kennedy said a jury must decide the matter, and committed the 
prisoner for trial, allowing bail. 


New Fields to Conquer,—-A correspondent, who signs 
himself“ Optimist," writes thus: — “ It will no doubt interest your 
readers, especially those whose views on electric lighting are pessi- 
mistic, to hear that a newly formed electric supply company in 
South Northumberland has just received an inquiry from a firm of 
brewers for an estimate for lighting the Sun.“ 
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THE “GB.” SURFACE CONTACT SYSTEM AT LINCOLN. 


Ox Tuesday last, the 9th inst., we had the pleasure of 
viewing the first regular tramway in this country constructed 
on the G. B.“ sur- 
face contact system, 
at Lincoln, for the 
Corporation of that 
town. 

It will be recalled 
that we described 
the above system 
some two years ago, 
when its very satis- 
factory operation on 
the company's ex- 
perimental track at 
Ilford led us to 
prognosticate 
favourably as to its 
future development. 

It is, therefore, 
a matter for con- 
gratulation that the 
inventors’ expecta- 
tions have been, so 
far, fulfilled at Lincoln, where some 2 
(3 miles single track) have been in! operation for the past 
eight weeks or so. 


miles of trouve 
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Flos. 2 AND 3.—Track Work AT LINCOLN, SHOWING Stup FITTINGS 1N PosirioN2AND INSPECTION. Box, | 


The Lincoln Corporation tramways are built to the 
4 ft. 841 in. gauge, with British Standard section rails, 
weighing variously 100 and 106 Ib. per yard, laid on the 
usual concrete bed. 


Fic. 1.—VIEW oFétHe LINCOLN TRACK, SHOWING CoNTaCT'SrUDpsPAND Brocks FIXED. 


The joints are of the anthor type, and intermediate 
anchor joints are also employed. 


Owing to the 
use of magnetically- 
worked collectors 
under the cars, 
it has, of course, 
been necessary 
to use non- 
magnetic track 
work at the 
crossings, &c., 

which include 
two level rail- 
way crossings’ in 
High Street, in 
addition to the 

_ ordinary.and ‘special 
track work met with 

on the routes and 
at the car-shed. 

* Era" mangan- 
.ese steel points and 
crossings, and short 


manganese steel sections in the loops, &c., have been 
utilised for the above purpose. 


The tracks are paved with both setts and Jarrah blocks, 


and the rail joints are bonded! with “ Forest City“ 
protected bonds, the same makers long stranded cable bonds 
being supplied for bonding iover the points and crossings, 


and for inter-rail and inter-trackibonding. 
F 
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The electrical equipment is practically identical with that 
described in our previous article ; its main features are as 
follows :— 

A series of contact studs, spaced at 9 ft. intervals, are 
placed-midway between the track rails throughout the route. 


NS NNNM ANS. 


The stud heads are of cast-iron, measuring 10 in. x 2} in., 
are easily detachable, are fixed in a solid block of granite, and 
possess the good feature of being flush with the road surface. 

The stalk of the stud which is now in the form of a casting, 
and contains the switchpiece at its lower extremity, projects 


r 
Fic. 4.— SRC TIONS SHOWING THE CONTACT STUD AND SWITCH PIECE. 
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mounted on insulators. Drainage connections are also pro- 
vided at the lowest points in the conduit. 

Eight double-deck Brush cars, mounted on the same 
company's radial trucks, have been provided : these are 
equipped with Westi nghouse motorsand controllers, and collect- 
ing gear by the G. B.“ Surface Contact Co 

The collector consists of achain of iron shoes, 
strung on to a length of stranded cable, and 
spring suspended from one pole of a magnet 
fixed under the car. The magnet is normally 
excited from a Pritchetts & Gold battery; 
the arrangement is such, however, that 
when the motors are taking a small current 
the latter assists in the excitation, and when 
the current increases it also recharges the bat- 
tery, so that the latter is continually charged 
and discharged alternately. 

The ends of the collector form polar ex- 
tensions, which ensure that the switch piece 
shall not break contact with the power cable 
until after the collecting chain has left the 
stud head : furthermore, the single collecting 
chain fitted on the Lincoln cars, is always 
in contact with a stud, so that no break of 
circuit can under ordinary circumstances 
occur, other than of a small leakage current. 
The total leakage current averages on the 
3 miles open at Lincoln :3 ampere at 500 volts. 

The current used to excite the collecting : 
magnets is 11 amperes at 18 volts, or with an average car 
es of 8 miles per hour, some 0247 unit per car-mile. 

Cars have been run over the Lincoln route at a measured 
speed of 20 miles per hour, at which speed collection was 
absolutely continuous. 
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Fic, 35.—DIAGRAM SHOWING THE ORIGINAL ARRANGEMENT OF COLLECTORS: 


downwards to a 5-in. stoneware conduit, in which runs a bare 
stranded galvanised iron power cable, 1} in. diameter, sup- 
ported on ‘insulators. The latter are mounted on metal pins, 
one end of which is connected to an earthed galvanised strip, 
which effectually prevents leakage to the studs. 

The small switchpiece above mentioned is the only moving 
part in the electrical track 
equipment; it is sus- 
pended freely by means of 
an insulated phosphor- 
bronze spring within the 
lower forked end of the 
stalk, and provided with a 
carbon contact piece and 
flexible copper connections 
to the upper portion of 
the stud. The switch- 
pieces, of course, only make 
contact with the power 
cable under the influence 
of the car magnet, and at 
the moment when it is 
passing over the atuds. 

Figs. + and 6 show 
clearly the various parts 
of the stud fitting, and the i 
section of conduit im- 
mediately underneath. The 
underside of the conduit at Lincoln is 16 in. below rail 
level, with some 5} in. of concrete between the top of the 
conduit and the bottom of the granite paving. 

Access boxes are provided at intervals in the conduit, in 
which the ends of the power cable are led to terminal bars 
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: THE LINCOLN CARS HAVE ONE. COLLECTOR ONLY. 


Thesystem isa comparatively simple one, casy of installation, 
and not expensive in the first instance ; the collecting chains 
are apparently good for 12 months’ wear, and equally with 
the stud heads are renewable at the cost. of a few shillings, 
and the spring suspension of the switch piece in the contact 
stud has proved itself, experimentally at least, good for more 


4 Stup FITTING AND ACCESSORIES, 


than 20 vears’ arduous wear. We understand that there is 
every probability of the Lincoln system being extended 
in the near future, when its claims to consideration by the 
tramway man, as an alternative to the trolley system, will, no 
doubt. be fully satisfied. 
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STEEL CARS FOR THE GREAT NORTHERN 
AND CITY RAILWAY. 


SOME few months ago, the Brush Electrical Engineering Co. 
exhibited a sample steel car built by them for the Great 
Northern, Piccadilly and Brompton Rail- 
way, which was at the time described and 
illustrated in these columns. 

The steel car, for electrical, and more 
particularly for tube work, is bound to 
come. Its immunity from fire risks, de- 
creased weight compared with the wooden 
car, and greater structural durability than 
the latter, are features which may well 
induce consideration in connection with 
main line working, and give it undoubted 
advantages for “tube” railways. In 
this connection it is interesting to note 
that the Brush Co, are constructing 18 
steel cars for the Great Northern and City 
Railway, where wooden coaches have been 
in use hitherto, also 34 steel tramway cars 
for the L.C.C. Holborn to Strand subway ; 
the company has a further sub-contract 
to supply 21 steel cars for the Brighton 
Co.’s single-phase electrical section. The 
Great Northern and City cars may be taken 
as typical of steel construction at the present 
time ; steel under-frames, corner posts, in- 
termediate pillars, car lines and outside 
panels, together with a sheet-steel floor 
covered with a non-inflammable layer of 
lito-silo, areamong the prominent features. 

The lito-silo is a composition of whiting, cork dust, iron 
oxide and cement, which resembles linoleum in its resiliency, 
but is unaffected by heat or cold and, in addition, provides 
an excellent foothold. 

Cross-seats are fitted throughout, with a central aisle 
between ; the seats are of the spring type, built upon an iron 
frame and covered with rattan, the legs being of malleable tron. 

The inside panelling is of aluminium sheeting, but no 
internal finish other than paint is provided for the roof. 

The exterior of the cars is finished in teak colour, suit- 
ably lined ; inside, the ornamental detail has necessitated 
the use of a small quantity of teak, which, however, hardly 
affects the safety of the car in case of fire. Each car seats 
64 passengers, who will have roomier quarters owing to 
the decreased thickness of the steel sides. 
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BRUSH STEEL COACHES FOR THE GREAT NORTHERN AND City RAILWAY 
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In the construction of the cars, the full depth of the side 
has been utilised as a girder, with top and bottom members 
of angle and channel steel respectively, stiffened by suitable 
vertical members of angle and channel section. The under- 
frame is .strongly built up of girders, with a floor plate 
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INTERIOR OF STEEL CAR: GREAT NORTHERN AND City RAILWAY. 


stiffened by transverse flanged troughing. The drawgear is 
of the Great Northern and City standard type, slightly modi- 


. fied to suit the steel car. 


The cars, which are 49 ft. 6 in. long over the platforms, 
are mounted on Brush standard trucks, built for the 
4 ft. 84 in. gauge. Each car weighs, complete with truck, 
but minus electrical equipment, 17 tons 11 cwt., or about 
2 tons less than a similar wooden car. 


ELECTRICAL HAULAGE ON CANALS. 


AT a time when the needs of our much-neglected canal 
system have every appearance of receiving the long-denied 
attention which they 
so urgently call for, the 
question of power 
haulage, and, more 
particularly, electrical 
haulage, acquires re- 
newed interest. 
. Granted that any 
reorganisation scheme 
must entail heavy ex- 
penditure on construc- 
tive works with a 
view to obtaining 
. greater uniformity 
and larger sections, it 
wil yet remain to 
provide modern facili- 
ties for conducting the 
heavier and speedier 
traffic, which is an 
absolute essential of 
goods transit at the 
present time. For 
such a system, 
especially in the 
vicinity of manufac- 
turing towns, elec- 
trical haulage has para- 
mount claims, and the 
improved towing de- 
vice described by Mr. 
Léon Gerard and Mr. 
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St. Johns Clarke at the tenth International Congress of 
Navigation at Milan, and reproduced in the Electrical 
World and Engineer, is in this connection of immediate 
interest. Of" ^19 
The authors’ paper dealt with the experimental zworkf on 
the Erie Canal; in the earlier experiments it, was found 
that the weight! of *the electric tractor could i not with 
economy be. made sufficient to give-the desired speed to the 


per kilometre. 


The track proper is formed of 10-in.) girders 
with large flanges, and weighs 80 Ib. per yard. It presents 
a projecting guide on the top and bottom flanges. + -A track 
of this construction lends itself most favourably to electric 
traction for canals, the haulage path ofiwhich is narrow, and 
it is well adapted ito overcoming the ‘difficulties due to 
crossings and bridges, and those found in tunnels of reduced 
sections. 


barges. With no load and at the greatest speed, the apparatus does 
not exert on the track any pressure other than that due to 
* its weight of 64,000 Ib. At a speed of & miles per hour 


| EC * without load the tractor motor absorbs 7 Kw. 
i 
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An improvement was made byiithe introduction) of 

powerful springs, which exercised a gripping effect on the 
under rail. 
A difficulty with this method, was the low efficiency with 
high traction strains, which fell to 45 per cent., with strains 
of 220 lb. Within the past year a’ new “proportional 
adherence tractor,“ illustrated herewith, has been employed 
on a special track at Schenectady. 

The driving wheels, which are 12 in. diameter, work on 
the upper part of the guide girder. 

The greater portion of the tractive effort at the moment 
of starting is supplied by wheels which run under the guide 
virder. 

The pressure exerted by them comes into play only when 
the tractive strain comes on to the tow rope. ‘The two 
springs, seen under the pressing wheels, are so adjusted 
us to obtain a contact with the guide girder without undue 
pressure. 

A view of the completed tractor with gear cover 
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ELEVATION OF PROPORTIONAL ADHERENCE TRACTOR.” 


removed is here shown. Although this apparatus weighs 
only 3 tons, it is capable of exerting a pull of 1 ton at a 
speed of 45 miles per hour, under which condition the overall 
efficiency is 86 per cent. The tractor is equipped with a 
15-H.P. motor of the mine type, of compact iron clad con- 
struction, the centre of gravity of which rests under the 
guide girder. 

The track consists of girders held in place by vertical 
posts of lattice construction, to which they are fastened 
through brackets. A single track weighs 60 tons 
per kilometre, and a double track weighs 105] tons 


CANAL HAULAGE WITH ELECTRIC MULE 
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CURVES: SHOWING THE PERFORMANCE OF THE TRACTOR. 


The diagram aboveshows the performance of the tractor when 
hauling four barges weighing complete 839 tons, of which 579 
tons represent useful weight. The six peaks on the kilowatts 
input curve, indicate the corresponding number of points on 
the controller. At the 70th second the pull at the hook 
reached 6,300 lb., and it decreased to the normal running 
value of 3,800 lb. in about 200 seconds, when the speed 
reached 3 miles per hour. It is estimated that the net 
efficiency is 84:5 per cent. It is believed that the “ pro- 
portional adherence tractor " can improve the efficiency of 
electric canal haulage, increase its speed and render it 
thoroughly practicable. While many forms of mechanical 
and electrical traction have been devised and even utilised, 
the drawback of the majority of such systems has been the 
excessive weight of the tractor and its track, in order to 
obtain the necessary adhesion. 
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VIEW OF THE TRACTOR IN POSITION. 


Anything which tends to reduce the expenditure on 
equipment, especially if at the same time it provides increased 
efficiency in working,'must be regarded as. an important step 
in the direction of progress. 


e 
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LIdETING AND POWER NOTES. 


Barrow.— The following amended charges are to come 
into force on April 1st :—6d. and 3d. per unit, 91 hours per quarter 
of the M. D., or a flat rate of 44d. per unit for shops, offices, &c., 
and those on prepayment meter; 4d., public and private houses; 
power, 3d. and 1d. per unit, in place of 3d. and 14d., as at present, 
or on a scale of 2d. for first 1,000 to 14d. per unit over 2,000, also 
works, &c., guaranteeing to take or pay for not less than 2,000 units 
per quarter to be supplied at the following rates :—From midnight 
to one hour after sunset, 1d. per unit; and between sunset and 
midnight, 6d. per unit. 


Birstall.—The L.G.B. has sanctioned the borrowing by 
the U.D.C. of £2,000 for electrical purposes. 


Blackrock (Dublin).—At a meeting last week it was 
stated that the B. of T. would revoke the E.L. order after the 
17th inst., and a resolution was adopted requesting the Tramway 
Co. to promote a Bill to obtain powers to light the town. 


Brandon.—The U.D.C. has decided against an appli- 
cation for a prov. order for E.L. being made by the County of 
Durham E.P.D. Co., on the ground that the Council contemplates 
generating electricity, and that a scheme for E L. is under con- 
sideration in the Administrative County by{the Durham C.C. 


Brighton.—The Corporation's new station at Southwick 
has been assessed at £6,000; the total assessment for both works 
now amounts to over £16,000. The municipality has resolved to 
enter an appeal on the ground that this is excessive. 


Buckingham.—The T.C. has accepted the tender of the 
local E.L. Co. for public lighting, for five years at £165 per annum. 


Burnley.—The electrical engineer has been instructed to 
prepare a specification and obtain offers for a supply of motors, to 
be let out on hire. 


Colchester.—The War Department, which consumes 
about 200,000 units per annum, considered the charge made by the 
Corporation for energy excessive, and as a result, the price has been 
reduced from 4d. to 34d. per unit. 


Continental Notes.— FRANCE.—A  water-power instal- 
lation has recently been put down at Aude for generating 
electricity. The plant includes eight turbines. of 800 H.P. each, 
all coupled to three-phase alternators, 50 cycles, 2,900 volts, at 
300 rp.m.  Step-up transformers are installed to increase the 
pressure to 20,000 volts for transmission. A line is run to Fabrezan, 
75 km. distant, and power is also supplied 140 km. from the 
station. 

From a correspondent we learn that the Compagnie Générale 
d' Electricité intends constructing a large power plant at Marseilles 
for the distribution of electric energy.  Brown-Boveri-Parsons 
steam turbines will be employed. The plant will contain two 
turbo-alternators of 1,800 gw., which are at present being con- 
structed by the Cic. Electro-Méchanique of Bourget. | 

SPArIN.— The municipal authorities of Monesterio (Badajoz) have 
just invited tenders for the electric lighting of the town for a period 
of ten years. 

ITrALv.—Nernst lamps are being experimentally tried at Milan, 
and an Italian contemporary states that first impressions created 
are not in sympathy with the new method. 

The final surveys are being made for the canal to convey the 
water between Recentino and Stifone in connection with a large 
hydro-electric station that is to be established in connection with 
the Narni industries. 

SILA.— The Industrial Co., of Sila, is seeking powers to take water 
from the Vergari stream (3,160 H.P.) for generating electrical 
en for power ses in the district. 

Tho 5 Works for the fall at Pescara—where 11,000 E. p. 
will be ntilised—are well advanced. Part ofthe canal will be 
in tunnel for a length of 2,200 metres, 1,950 of which are already 
bored, and before June it is anticipated that supply will be avail- 
able. A large amount of the power will be used by a company 
engaged in the recovery of aluminium. 


Crook.— The U.D.C. has decided to vive its consent to 
the application of the County of Durham Electrical Power Distri- 
bution Co. for a prov. order for E.L., providing that no power is 
given to the company to transmit electricity in the district by 
means of overhead mains. 


Darlington.—The T.C. has fixed the following scale of 
charges for energy used in works and factories for power purposes: 
First 500 units per quarter, 14d. per unit; next 4,000 units, 11d. ; 
beyond, 1d. 


Egham.—The U.D.C. has decided to make formal 
objection to the application of Foote & Milne, Ltd., for a prov. 
order for E.L. on the ground that the maximum price is 
excessive, that the lack of provision for buying up the undertaking 
is not satisfactory, and, as regards Egham, that the district is 
already served by a local company. 


Felixstowe.—In November last the Suffolk Electricity 
Supply Co. claimed £3,000 from the U.D.C. as balance of purchase- 
money —the net revenue on the year's workiog having, as required, 
proved sufficient to pay a 6, per cent. dividend on the capital 


expended at the beginning of the year. "The Council's engineer has 
stated that the company's claim cannot be resisted. The Council, 
has, however, referred the matter back to the Finance Committee. 


Gillingham.—aA discussion occurred at a B.C. meeting 
on Monday, on the question of the supply of energy to the Kent 
Electric Power Co. When the company's works were burnt down 
six months ago, arrangements were made for the Corporation to 
supply energy in bulk at 24d. per unit, the agreement to expire in 
March, 1906, but the company, finding out that it is making a loss, 
has made an application fora reduction of the price to 2}d. per 

unit. The Council decided, by 12 votes to 9, to adhere to 24d. 


Gomersal.—The B. of T., having been asked by the 


` promoters of the prov. order for E. L. to dispense with the consent 


of the U.D.C., has asked the Council for its observations on the 
matter. The Council on January 4th decided to inform the B. of T. 
that it neither opposed nor supported the application. 


Halifax.—A new scale of charges is proposed for elec- 
tricity for power purposes, varying from 2d. per unit per quarter 
for less than 200 units per horse-power, to id. for 500 units and 
upwards. l 

London.—BATTERSkA.—Alternative tenders are to be 
invited for the supply and fixing of steam generating plant of a 
capacity varying from 750 to 1,000 kw. It is estimated that the 
cost of the plant of a capacity of 750 Kw. would be £5,500, and of 
1,000 xw., £9,000. The additional plant is required to cope with 
the expected increased demand for energy next winter. 

HAMMERSMITH.—A loan of £13,700 from the L. C. C. for. electric 
light extensions has been taken up by the B. O. 


Longton.— The T. C. on January 4th adopted the 
following scale of charges for energy for power purposes between 
68.m. and 6 p.m.:—Up to 500 units per quarter, 24d. per unit; 
between 500 and 1,000, 24d.; 1,000 to 1,500, 2d.; 1,500 to 2,000, 

: 14d. ; 2,000 to 10,000, 14d. 


Morley.—The borough electrical engineer has put a 
scheme before the Electricity Committee for utilising the water 
from the public baths for feeding the boilers at the Electricity 
Works. 'The estimated cost of the necessary works is £200, and 
the annual saving, £25. : 


Newport (Mon.).—As the result of the appeal against 
the assessment of the electricity and tramways undertakings, at 
£9,000 gross and £6,000 rateable value, the assessment has been 
reduced to £8,000 and £5,000 respectively for a period of two 
years. The L.G.B. has sanctioned the borrowing of £10,000 for 
electricity supply purposes. | ij | 


Plymouth.— The Corporation Electricity Committee has 
decided to apply to the L.G.B. for a loan of £3,000 for r.T. cable 
extensions. | 


Ramsgate.—The B. of 'T. has intimated to the Corpora- 


tion that the use of gas for illuminating the Pier Yard clock can no 


longer be permitted, owing to its deteriorating the clockworks, 
and suggests that electric lighting should be adopted. The 
Corporation owns the local gasworks, and the Ramsgate and 
District Electric Supply Co. the electricity works. This action of the 
B. of T. in suggesting such an obvious remedy as the lightiug of the 
clock slectrically, has aroused the usual opposition from the local 
gas interests, which, owing to their being municipal in this case, 
has resulted in a decision not to light the clock at all. So much 
for the benefits of municipal control. 


Scottish Notes.—Two 1,500-H.P. turbo-alternators are 
now being added to the equipment of the Scottish Central Power 
Co., Falkirk. 

Prospects in connection with shipping installations are good, 
owing to the boom” in the Clyde yards, and the increased desire 
to adopt electricity. In addition to all types of boats being lighted, 
there is a marked step in advance in the use of power; and on the 
large steamers motors are being fitted for passenger hoists, venti- 
lating fans, boat and ash hoists, forced draught fans, &c. 


Sevenoaks.—In reply to inquiries made by the.U.D.C., 
the Kent Electric Power Co. bas informed the Council that pro- 
vided £3,000 of the £9,000 or £10,000 capital required for the E. L. 
scheme is taken up locally, steps will be taken forthwith to put the 

„work in hand. The Council has decided that a committee shall 
wait upon the B. of T. and ascertain the position of the Council in 
regard to the prov. order. 


Royton.—It was reported to the U. D.C. on January 3rd 
that the B. of T. had extended the E. L. order until April 30th 
next. 


South Ameriea.—MoNrTk Vibko.—We learn that the 
Uruguayan Government intends to take over the electricity works, 
at present operated by the municipality. The plant is to be 
replaced and the mains put underground. 

Two children were killed and a lady badly hurt last month by 
an electric light wire falling upon them, says the Xevivw of the 
River Plate. 

Buenos AYRES.—The output of the German E. L. Co. for power 
and lighting purposes for the 10 months ended October last 
amounted to 3,798,402 and 9,421,636 units respectively. 

CHILE.—According to the Board of Trade Journal, a decree 
has been issued granting the Compania General de Elec- 
tricidad Industrial“ a concession for supplying the city of Linares 
with electric ligbt, heat and motive power. Other decrees grant 
the same company similar concessions for Los Angeles and 
Providencia. The concession in each case is fixed at 10 years. 
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South Africa.—BLoEMFONTEIN.—It is proposed to raise 


an additional loan of £180,000, which includes a sum for E.L. 
extensions. 


Southsea.—An improved type of arc lamp is to be 
installed in the principal roads. 


Sowerby Bridge.—The B. of T. has extended the 
U.D.C.’s prov. order for E.L. for another year. 


Sunderland.—The Electricity and Lighting Committee 
on the 6th inst. considered an offer from a company to take over 
the two power stations and to pay the Corporation £12,000 a year 
A 3 A long discussion followed, and in the end the offer was 

eclined. 


Swansea.— The electrical engineer has reported that it 
will be essential to increase the plant at the generating station in 
the near future, and in consequence the Committee has instructed 
him to draw up specifications and obtain tenders for the work, 
which is estimated to cost £7,000. 


Walsall.—The question of applying for a loan of 
£13,000 for the extension of the electricity undertaking was 
debated at length by the Council on Monday last, but the matter 
was referred back to the G.P. Committee for further consideration. 


West Bromwich.—The Corporation has introduced new 
rates for large power consumers as under, the recent price charged 
being 1d. per unit :— 

‘975d. per unit on quantities of 6,250 units per quarter. 
‘95d. per unit on quantities of 12,500 units per quarter. 
925d. per unit on quantities of 18,750 units per quarter. 
‘Od. per unit on quantities of 25,000, and over, units per quarter. 

West Ham,—It has come to the knowledge of the B.C. that 
contractors are not pushing business among power consumers in the 
district, on account of the difficulties with single-phase motors. The 
electrical engineer has been authorised to give publicity to the fact 
that for power supply in West Ham, two-phase motor installations 
are being put in at present, and are temporarily running on the 
single-phase circuit, and, according to the rapidity with which the 
load increases, two-phase supply will be introduced. The question 
of a reduction in the price of energy to 3d. and 1d. per unit for 
lightiug and power respectively, is to be considered. 


Workington.— The T.C. has decided to engage an 


electrical engineer to prepare an E.L. scheme, with an estimate of 
the cost. i 


TRAMWAY AND RAILWAY NOTES. 


Belfast.— The first fatality in connection with the new 
municipal electric tramway installation occurred on Saturday night 
in Cremlin Road. A police constable had arrested a military 
deserter, and was taking him on a jaunting car to the Central Police 
Station, when a tramcar following ran into the vehicle with 
tremendous force, upsetting it and precipitating the occupants upon 
the roadway. The driver, named McCreight, alighted on his head 
and died from the injuries. 


Blaekpool.—The Blackpool Corporation, in order to 
induce the better attendance at the schools, decided to introduce 
farthing tram tickets in dozens at 3d., and the experiment has 
been found to be & decided success, the attendance having greatly 
improved. 


Bournemouth.—The T.C. has resolved to purchase 10 
additional large bogie-cars, and a radial truck. 


Continental Notes.—SraAirv.— Engineer Justo Colon- 
gues, of Miranda, proposes to substitute electric for horse traction 
on the tramways in that town. A project for this purpose is 
shortly to be laid before the Governor of Santander. Senor 
Fuentes, of Cadiz, moreover, has received a concession for the con- 
struction of an electric tramway system in the town of Cadiz. On 
January 30th, 1906, at 12 o'clock, adjudication will take place for a 
concession for the construction and working of an electric tramway 
from Santander to Astillero. A deposit of 6,884 pesetas will be. 
required. The Mueva Montana Sociedad Anonima del Hierro y 
del Acero del Santander have already submitted an offer which 
will, other things being equal, receive prior consideration. 

HovMANIA.— The municipality of Constantza decided on Decem- 
ber 6th last, to arrange for the construction of an electric tramway 
system and the installation of electric light in the town. 

Cuina.—The negotiations between the municipality of Shanghai 
and the firm Messrs. Bruce Peebles & Co., with reference to the 
construction of an electric tramway system in the town, have been 
brought toan end. The contract empowering this firm to construct 
and work the system has now been signed, and work will commence 
almost immediately. 

Bnazir.—The municipality has granted the following con- 
cessions for electric tramway construction and working for a period 
of 50 years:— 

1. To civil engineer Mansel Antonio da Silva for a liue to unite 
Madureira—a station on the central railway about one hour from 
Rio—with Penha and the other suburbs of Rio de Janeiro. 

2.ATo Antonio da Costa Ayres for an electric tramway from 
Bemsica—a station on the central railway about an hour from Hio 
—to Fundao and Governador. This concession also includes electric 
lighting and power works in the latter places. i - 


AusTRIA.—The authorities of the municipal electrical tramways 
in Vienna have just made a noteworthy departure. In order to 
convey rapidly a couple of workmen to the scene of any breakdown 
on the system, they have lately acquired a motor-bicycle with 
trailer ; tests with such a machine have satisfactorily shown that it 
affords the quickest means of communication. 

ITALY.—In view of the exhibition that is to take place, and to 
open in May next, the municipal authorities of Milan are making 
arrangements with the tramway company largely to increase the 
rolling stock in order to be able to cope with the traffic; and ns & 
guarantee that there shall not be a lot of useless rolling stock at 
the end of the exbibition, it is intended to grant a concession for 
new routes. Arrangements are also being made with the Electric 
Supply Co. for the provision of sufficient energy to deal with the 
additional traffic. . 

A tramway company has been formed in Venice with a capital of 
£40,000 sterling, to establish and set to work a system of tramways 
on the island of Lido, a fashionable bathing resort within a short 
distance of the mainland. 

SIMPLON TUNNEL.—The contract for the electrical equipment 
provides for the possible substitution of single-phase traction in the 
future for the three-phase system that is to be provisionally 
installed. The Swiss Government authorities apparently took a 
wide view of the question in this particular, and were firm in their 
desire to have the contract modelled so as to include the eventuality 
of the adoption of single-phase traction. 


Coventry.—Last week Colonel Yorke, on behalf of the 
B. of T., inspected the working of the Coventry and District 
Electric Tramways in Smithfield Street. He said he should be pre- 
pared to recommend to the Board that the care should run down one 
side of Smithfield Street permanently, the side to be afterwards 
determined upon after consu!tation with the tradesmen. 


Croydon.— The B.E.T. Co. has approached the Borough 
Council] with a view to further negotiations in the matter of a 
renewal of the lease of the tramways. With this knowledge the 
Council on Monday referred back a recommendation of the Tram- 
ways Committee, to purchase 15 new cars to replace those put on 
the line by the lessees during the tenancy now concluding. 


Glasgow.—The taxes paid by the Tramways Department 
during the past year have been stated by the sub-convener to be 
equal to a relief of the rates to the extent of 18d. in the £, altogether. 
Doubtless this will be adduced as an argument in favour of muni- 
cipal working. As a matter of fact, of course, at least an equal 
tax would have been paid by a private tramwaysundertaking. We 
wonder how many pence in the £ are the equivalent of the taxes 
paid by the three railway companies with termini in Glasgow. 

The Tramways Committee has decided to make application for 
power to extend the Rutherglen route to Cathkin Braes Park. 

The record for the tramway traffic was broken during the New 
Year's week, when £18,175 was the total sum taken in fares. This 
is £798 better than the previous record, which amounted to £17,376 
for the week ending September 30th, 1905. 


Light Railway Commission.—The following applica- 
tions have been made to the Light Railwuy Commissioners for light 
railway orders. Where the date of the inquiry has been fixed, it 
appears in parentheses:—(1) Aldershot and Farnborough (Amend- 
ment): revival and extension of time. (2) Bath Electric Tramways 
(Light Railway Extensions); promoters, Bath Electric Tramways, 
Ltd.; engineers, G. Hopkins & Sons; mileage, 14; motive power, 
electric; gauge, 4 ft. 84 in.; agents, Messrs. Paines, Blyth and 
Huxtable (inquiry at Bath, January 26th, 11.45). (3) Blackpool and 
Fylde (extension of time). (4) Branksome Park and Swanage: 
promoters, Lord Alington, T. B. Scott and Sir John M. Burt; engi- 
neers, Eady & Frech, W. Cobbett; mileage, 134; motive power, 
electric ; gauge, 3 ft. 6 in.; agents, Messrs. Batten, Proffitt & Scott. 
(5) Burton aud Ashby (Amendment): promoters, Midland Railway 
Co.; engineers, W. B. Worthington, C. A. Gadsby; mileage, 14 
furlongs; motive power, electric; gauge, 3 ft. 6 in.; agents, 
Sherwood & Co. (6) Canterbury and Herne Bay (Amend- 
ment): revival and extension of time. (7) Clayton West and 
Darton: promoters, Henry Kaye and Charles Wray; engineer, 
J. T. Wood; mileage, 34; motive power, steam; gauge, 
4 ft. 81 in.; agent, J. Kennedy. (8) County of Middlesex: pro- 
moters, Middlesex County Council; engineer, H. T. Wakelam; 
mileage, 54; motive power, electric; gauge, 4 ft. 84 in.; agent, 
Sir R. Nicholson (inquiry at Guildhall, Westminster, at 10.30, 
January 19th). (9) Fairfield and Cirencester: promoters, Lindsey 
Light Railway Syndicate, Ltd.; engineers, S. W. & A. L. Yockney ; 
mileage, 94; motive power, steam ; gauge, 4 ft. 84 in.; agent, W. 
Tyndale Moore (inquiry at Cirencester, January 19th, at 10.30). 
(10) Halesowen (Transfer) transfer and extension of time. (11) 
Mansfield and District (Extensions): promoters, Mansfield and 
District Light Railway Co.; engineers, Bramwell & Harris; 
mileage, 7; motive power, electric; gauge, 4 ft. 84 in. ; agents, W. 
and W. M. Bell. (12) Middlesbrough and West Hartlepool: pro- 
moters, C. S. Watson and C. E. Straker: engineers, Eady & Frech; 
mileage, 74; motive power, electric; gauge, 3 ft. 6 in.; agents, 
Batten, Proffitt & Scott. (13) Mid-Suffolk (Amendment) 
Amendment of Capital Clauses. (14) Warrington and Northwich 
(Amendment): extensionoftime. Wales.--(15)Llanelly and District: 
promoters, Llanelly and District Electric Lighting and Traction Go., 
Ltd.; engincers, Bramwell & Harris; mileage, 62; motive power, 
electric; gauge, 4 ft. 8) in.; agents, W. and W. M. Bell. (10) 
London and North-Western Railway (Dyserth and Newmarket): 
promoters, London and North-Western Railway; engineer, 
E. B. Thornhill; mileage, 14; motive power, steam; gauge, 
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4 ft. 81 in.; agent, C. de J. Andrews (inquiry at Prestatyn, 
January 29th, at 10.15). oa Portmadoc, Beddgelert, and South 
Snowdon Railway (Extension): promoters, Portmadoc, Beddgelert, 
and Soüth Snowdon Railway Co.; engineers, Harper Bros., & Co.; 
mileage, 4; motive power, electricity; gauge, 1 ft. 114 in.; agents, 
Paines, Blyth & Huxtable (inquiry at Carnarvon, January 30th, 
at 9.30 a.m.). | 


Londen.— METROPOLITAN District RAILWAY. — It is 
proposed on Sunday next to inaugurate the automatic signalling 
system on the section between South Kensington and the Mansion 
House. The system is already in full working order on the outlying 
portions of the system up to and including South Kensington. 


Except at stations where there are junctions and cross-over roads, 


signal boxes will be abolished, and the signalmen will be distributed 
over the various branches of the service. 


Maeclesfield.—The Parliamentary Bill of the Maccles- 
field and District Tramways Co. has been approved by the Maccles- 
field T.C. The promoters intend to construct tramways in the 
outlying districts, and hope to see tramways extending from the 
Stockport terminus at Hazel Grove to the Potteries. In course 
of time the tramways will be extended through Chelford and into 
mid-Cheshire. 


Northwieh,—The R.D.C. has decided to dissent from 
the application of the Warrington and Northwich Light Railway 
Co. for an extension of time for carrying out the works included in 
the order. ` 


Poole.—On January 5th it was reported that Mr. Lacey's 
estimate for the cost of construction of the Poole and District 
Light Railway Extension was £26,498, and the T.C. resolved to 
apply to the B. of T. for leave to borrow that sum. "The estimated 
cost of the line per mile of single track was £6,132, and per mile 
of double line (loops) £15,889. The length of the new line was 
nearly 2 miles. 


Sandgate.—The U.D.C. has decided to inform the 
B. of T. that it is the intention of the Council to give notice to the 
South-Eastern Railway Co., requiring them to scll 80 much of the 
tramways as is within the district to the Council. 


Wallasey.—At a meeting of parochial electors of 
Wallasey on Monday evening, the provisions of a Bill to be pro- 
moted by the Wallasey U.D.C. to enable extensions of tramways, 
&c., to be carried out, were considered. The first resolution for 
tramways extension, at an estimated cost of £29,596, was adopted. 
The second, which related to a proposed tramways extension to 
Wallasey village, at an estimated cost of £21,824, was defeated. 
The third resolution, affecting a short loop tramway line to cost 
£2,000, and the fourth, respecting the provision of motor-’buses 
and a depót, at an estimated cost of £9,500, were carried. 


Yarmonth.—The T.C. has made an arrangement with 
the Post Office, under which the mails between Yarmouth and Gor- 
leston will be carried in future on the electric tramcars. 


TELEGRAPH AND TELEPHONE NOTES. 


Congo Telegraphs.—The Journal Télégraphique pub- 
lishes the text of an agreement concluded between Belgium on 
behalf of its Congo possessions and the State of Congo for tele- 
graphic communication. A river cable is to be laid at joint expense 
across the Stanley Pool, to connect. Kinchassa and Brazzaville, the 
two administrations to maintain and repair the connection at joint 
cost, each to be responsible for one-half thereof; and they arc also 
to pay the expenses of their respective stations. By mutual 
consent, other offices may also be opened. Other clauses fix the 
transit and terminal rates, and determine how accounts arc to be 
settled. The agreement is for an indefinite period, but may be 
determined on a year's notice by either party to the agreement. 


Continental Notes.—ItaLy.—A new system of tele- . 


graphy has recently been experimented upon by an Italian engi- 
neer named Magini. The inventor employs as transmitter a 
Ruhmkorff coil fed by a dry battery, and as receiver a coherer of 
special construction in a local circuit. By this system telegrams 
can be transmitted to a considerable distance and with a very 
small expenditure of energy. Communication can still be carried 
on, even when the insulation is very defective. 

The Austrian Administration officially announces the death of 
Dr. Neubauer, Director-General of Telegraphs. 

The Italian Minister of Posts and Telegraphs has authorised the 
setting to work of a new telephone trunk wire (equivalent to 
No. 12 S. W. G.) between Rome and Turin. This line will further 
serve to complete the circuit between Rome and Paris. Relief will 
at once be gained on the other lines between Rome and Geneva and 
Milan now that this new circuit has been set to work. The through 
connection to Paris may be established during the present month. 

According to the Journal Telegraphique, under the presidency of 
Mr. Bérard, a special commission bas been appointed to report upon 
the question of reforms in the subscriptions to telephones in Paris, 
owing to the great extension and use of this system of commu- 
nication. 

. Arrangemenís are in hand for the establishment of telephonic 
communication between Madrid and the following towns— 
Barcelons, Bilbao and Valencia. : 


. guard's van. 


Durban.—The new telephone system was recently 
inaugurated by Mr. Ramsay Collins in the Exchange, which has 
been erected by the Corporation at a cost of £83,000. 


India.—The Government of India has decided to throw 


open the supplying of telephone connections with Government 
offices to private enterprise. A resolution published recently em- 
powers local Governments and administrations to sanction at their 
discretion the connection of Government offices with private 
exchanges, and to determine the agency to be employed for the 
establishment of all telephonic communications required by 
Government. 


New York.—lIt is stated that the telephone companics 
in New York this year are increasing the number of telephoncs by 
75,000. This increase is said to be due to a reduction of telephone 
charges and to general business activity. 


The Telegraph Cable Export Trade.—Once again the 
fluctuating character of the export trade of this country in tele- 
graph cables and apparatus connected therewith has been clearly 
demonstrated, the shipments last month amounting to only £29,106 
as against £338,964 in November last, and £73,539 in December, 
1904. On the whole, however, the past year proved a busy one in 
this branch of trade, the aggregate shipments attaining a value of 
£1,551,767, which compares with £865,338 in 1904 and £1,808,136 
in 1903. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 
Trinidad-Demerara (No. 1.) ee ee Aug. 26, 1901 ee ee 
Dominica-Martinique .. - s Ss .. May 7. 1902 x 
Bt. Lucis-Martinique ae ee ee . . eè May 7, 1902 oe ee 
Reiasa-Issa (Yemen) Camaran is P à vs vx 


* EX F " ee je UE is 
vostoc * agasaki ee ee ee 6D. 7, ee 
Closed { Port Arther Chita : : 


Jamaica- Colon 40 e ae s Jan. 5, 1905 
Cadiz-Tenerif  . oe - July 20, 1906 
'Tarifa-Tangier Jan. 18, 1904 


Puerto Plata- Martinique.  .. Oct.30, 1905 


St. Thomas-St. Kitts Dec. 28, 1906 

Manila-Iloilo We £s Dec. 28, 1905 
LANDLINES. 

Puerto-Barrios oe ae ee ae oe ee Aug. 28, 1902 oe ee 

Kertch-Soutehoum Bept. 27, 1904 "P 


Communication with Brazil via Galveston >, July 18, 1905 
Soukhoum-Tiflis .. es 55 oe us .. Jan. 7. 1906 

Venezuela Cable Dispute. Caracas advices state that 
President Castro ignored the French Chargé d'Affaires at the New 
Year, and did not invite him to the reception at which he received 
the congratulations of the other diplomatists. The French flcet is 
in West Indian waters awaiting developments. 


Jan. 8 


Wireless Telegraphy.—A system of wireless telegraphy 
i8 to be established between the towns of Zamboango and Jolo, in 
the Philippines. l 

Telegraphic communication has been established between Mas- 
sowah and Addis Abeba, the capital of Abyssinia. 

The work of establishing a station for wireless telegraphy at 
Coltano, so as to connect Italy with England and South America, 
is said to be under way. . 

Experiments are being made on the Midland Railway with a 
view to establishing wireless telegraphic communication with rail- 
way trains. The experiments, according to the Daily Telegraph, 
are in the charge of Mr. J. Sayers, telegraph engineer to the com- 
pany, and Mr. Holt; the system employed is that of Sir Oliver 
Lodge and Dr. A. Muirhead. The aerial wire is carried on porce- 
lain insulators, and extends only 15 in. above the roof of thc 
The transmitting station is situated at Spondon, ncar 
Derby, the aerial here being 40 ft. high. Signals have been trans- 
mitted up to a distance of 12 miles, at various train speeds, and 
successfully recorded. 

A wireless telegraph station has been established at Fiume with 
the object of enabling communications to be made with the ships 
of war and mercantile marine in the neighbourhood of the Adriatic, 
and also with the Island of Dalmatia. The experiments that bave 
been carried out at the station have given entire satisfaction. 

The De Forest Wireless Telegraph Co. has made an application 
to the Gencral Post Office for permission to erect a receiving 
station at the mouth of the Tyne. 

A telegram from the Governor of Trinidad reports that commu- 
nication has been established with Tobago by means of wircless 
telegraphy. 

It is reported that during the stay at Kiel of the British cruiser 
Sapphire, the ship was in wireless communication with Portsmouth 
every night after 10 o'clock. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—January 22nd. Cast-iron disk fly-wheel for 
Willans engine, for the Electricity Committee. See “ Official 
Notices ” to-day. 

Battersea.— February 5th. One 750-850 or 1,000-Kw. 
generator with piping and ejector condenser; arc lamps, globes and 
columns, for the B.C. See Official Notices“ to-day. 
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Belrium.— January 26th. The municipal authorities of 
Gilly (Hainaut) are inviting tenders fer the concession for the 
supply of clectrical energy for lighting and power purposes in the 
town. Particulars may be obtained from, and tenders are to be 
sent to, l'Hotel Communal, Gilly. (Hainaut), Belgium. 


Brazil.—March 1st. The Bourd of Trade Journal 
reports that the Companhia Carris de Ferro Porto Alegrense is 
calling for tenders for the installation of electric power for the 
tramweys of Porto Alegre. 


Edinhurgh.—January 15th. Electric wiring and fittings 
for the Public Wash-house, South Gray's Close, for the Corporation. 
Mr. F. A. Newington, city electrical engineer. (Deposit one 
guinea.) 


Fulham.—January 31st. Steam, water and exhaust 
piping for the electricity department. See “ Official Notices" 
to-day. 


Germany.—January 31st. The Prussian State Railway 
authorities at Cologne are inviting tenders for the supply of 498 
tons of galvanised iron wire, 118 tons of copper wire, 11 tons of 
insulated wire, and 142,900 porcelain insulators, &c. Particulars 
may be obtained from, and tenders are to be sent to, Die 
Konigliche Eisenbahn Direction, Cologne. 


Plymouth.—January 24th. Storcs for the Corporation 
electricity department. . 


Pontypridd.— January 15th. Eight double-deck tram- 
cars for the U.D.C. See “ Official Notices " December 22nd. 


Port Elizabeth.— The T.C. announce that they are pre- 


pared to receive tenders for the supply of material, and for the 
execution of the work in connection with the electric installation 
at the Town Hall and Market Buildings. 


Pretoria.—April 6th. Refuse destructor to treat 60 
tons of refuse per diem for the Municipality. Mosenthal, Sons and 
Co., 72, Basinghall Street, E.C. 


Southend-on-Sea,—January 25th. One 500-Kw. steain 


dynamo for the Corporation. See “Official Notices” December 
22nd. 


Stoke-upon-Trent,— January 31st. Meters and demand 
indicators for a year. See “Official Notices to-day. 


CLOSED. 


Barrow-in-Furness.— The 
following contracts :— 


Switchboards, Mr. Bertram Thomas Va - ics . £H 
Steam and exhaust pipes, Edward Le Bas & Co., Ltd. ne 929 
Cooling tower, the Midland Engineering Co. .. "m Z 390 


Bournemouth.—The Corporation Tramways Committee 
has accepted the tender of Messrs. Straker & McConnel for the 
supply of two motor-cars, at £980 each. 


Brighton.—The T.C. has accepted the tender of Messrs. 
Sattin & Evershed for the erection’ of additional electricity 
buildings in Bread Street, at £3,901. 


Cape Town.—The tender of Messrs. Green & Trevett 
has been accepted for the re-wiring of the premises of the African 
Banking Corporation, Adderley Street. This firm have also in hand 
= rather extensive wiring installation for the Cape Town Opera 

ouse. 


Carville Power Station.— Messrs. Davidson & Co., 
Ltd., of Belfast, have secured the contract for the supply of three 
70-in. Sirocco centrifugal fans for induced draught, in connection 
with the new boiler plant of the Carville power station extensions 
of the Newcastle-on-Tyne Electric Supply Co., Ltd. Each of the 
faus will be direct-connected to an alternating current motor, and 
will deal with 170,000 cubic feet of flue gases per minute. "There 
are already three 75-in. induced draught Sirocco fans in operation 
at the Carville station, thus making with the new order a total of 
six fans at this power station. 


France.—The French Post and Telegraph authorities in 
Paris have just given out contracts as follows:—M. de la Mathe, of 
Saint Maurice (Seine), 44 kilometres of single-conductor lead- 
covered telephone cable; M. Grammont, of Pont-de-Cheruy (Isere), 
36 kilometres ditto, and 100 tons of high-conductivity copper wire, 
4 mm. diameter; La Compagnie des Trefileries du Havre, 105 tons 
of copper wire, 4 mm. diameter, and 65 tons ditto, 44 mm. 
diameter; and La Compagnie Generale d'Électricité, Paris, 95 
tons ditto, 4 mm. diameter. 


London.—BATTERSEA.— The B.C. has accepted the 
tender of Messrs. Moy, Ltd., to supply three switch pillars, required 
in connection with the Nine Elms lighting scheme, for the sum of 


Corporation has let the 


£206. The Council has also placed an order with Callender's Cable 
and Construction Co. to do the necessary work of diverting the 
electric mains, &., in connection with the electrification of the 
tramways in Battersea Park Road. 

Hacknry.—The E. L. Committee received tenders from the 
following firms for supplying mains for one, two, or three years :— 
British Insulated & Helsby Cables, Ltd.; Callenders Cable and 
Construction Co., Ltd.; W. T. Glover & Co., Ltd.; W. T. Henley's 
Telegraph Works Co., Ltd.; Siemens Bros. & Co., Ltd.; Western 
Electric Co., Ltd. The Committee considered that the schedule of 
prices quoted by the British Insalated & Helsby Cables, Ltd., were, 
on the whole, the most satisfactory, and have accepted same. ' 

HawMERSMITH.— The B.C. has placed an order for the purchase, 
^t £57 15s., of the Hotchkiss” boiler cleaner which has been on 
trial at the generating station. 


Salford.—The T.C. has aocepted the tender of Messrs. 
Bowes, Scott & Western, Ltd., for the supply of water softening 
plant at the Frederick Road electricity works, at £740; that of 
Mr. F. M. Burley for installing the electric light at tbe Higher 
Grade School for Girls, and tbat of the Key Engineering Co., 
Ltd., for the supply of fibre conduit. 


Swindon.—The T.C. has accepted the tender of the 
Brush Electrical Engineering Co., Ltd., for the supply of three 
traincars, at £1,786. ` 


FORTHCOMING EVENTS. 


Te-day’s Events (Friday, January 12th).—At 7.30 p.m. I. E. E. (Manchester 
Students). Mr. J. C. Ward on The Electrical Equipment of Auto- 
mobiles.“ 

At 8 p. in. I. C. E. (Students). The Theory of Machines by Prof. 
J. D. Cormack. 

At 5.45 p.m. Northampton Institute Engineering Society. Mr. T. Y. 
Porter on “ Electricity applied to Mining.“ 


Saturday, January 18th.—At 7 p.m. Association of Engineers-in-Charge. Social 
evening. 
At 7.30 p. 11. Birmingham and District Electric Club. 
address by Mr. J. A. Jeckell. 
Monday, January lith.—At& p.m. I.E. E. (Newcastle. At Armstrong College. 
Mr. C. Turnbull on “ A Reversible Booster and its Running." 


Presidential 


Tuesday, January 16th.— At 7.30 p.m. I. E. E. (Manchester. Mr. W. C. Mountain 


on“ Electric Winding as applied to Main Shafts, considered Practi- 
: cally and Commercially.” 
Wednesday, January 17th.---At 7.30 p.m. I.E.E. (Birmingham). Meeting. 
At 7.90 pan. I. E. E. (Students. The. Uses of Electricity on Auto- 
mobiles,“ by Mr. R. A. Frank. 
At 7.30 p.m. I. E. E. (Birmingham). 
Boosting," by Mr. M. J. E. Tilney. 
Thursday, January 18th.—Rugby Engineering Society. Mr. F. J. Sharr on 
„The Design of a Large Shop for Electrical Manufacturing.“ 
At 4.30 p.m. Society of Arts. ‘* Hish Speed Electric Machinery, with 
special reference to Steam-turbine Machines, by Prof. S. P. Thomp- 
son. (Lecture I.) 
At 7.15 p.m. I. E. E. (leeds). 
rents," by Mr. P. Roshing. 
Friday, January 19th.—At 8 p.m. I. M. E. Meeting. Mr. R. A. Bruce on“ Worm 
Contact.” 
AtYp.m. Royal Institution. Prof. J. J. Thomson on Some Applica- 
tions of the Theory of Electric Discharge to Spectroscopy." 
N.E. Coast Institution of Engineers and Shipbuilders. Meeting. 
At the Hotel Cecil. Electrical Engineers’ Ball. 
Saturday, January 90th..—At 7.90. Glasgow and West of Scotland Technical 
College Scientific Society, Mr. J. Hogg on Deep Mine Pumping." 
At 10 a. m. I. E. E. (Students). Visit to Silvertown Telegraph Works. 
Friday, January 28th. At 8 p. in. Physical Society. Meeting. 
At m p.m. I. E. K. (Manchester Students). Mr. F. Shaw on Electric 
amps.“ 


“A New System of Automatic 


“The Rectification of Alternating Cur- 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tu following orders are issued :— 


Monday, January 15th.—''A" Company, recruits’ drill, 6 p.m.; technical 
instruction, p.m. 

Tuesday, January 16th. —“ B” Company, technical instruction, p.m.; medical 
examination, recruits, 7 p.in. 

Wednesday, January I7th.—“ A badge examination, 7 p.m. 

Thursday, January 18th.—'* C" Company, technical instruction, 7 p.m. 

Friday, January 19th.—'* D" Company, recruits’ drill, 6 p. in.; technical instruc- 
tion, 7 p.m. 

Saturday, January 20th.— B' Company's parade with R. A. M. C. for night 
operations is cancelled owing to General Election. C“ Company proceed 
to Gravesend to run defence searchlights, parade, 8 p.m., Fenchurch Street 
station. “D” Company supper postponed till February 3rd, owing to 
General Election. , 


J. H. S. PHILLIPS, Captain E. E. 
For O.C.E.E.R.E. (V ). 


Electrice Shock  Fatality.—On Friday last, while 
engaged in painting iron girders in Cadeby Colliery, Frank Cant- 
well slipped, it is supposed, and to save himself caught hold of a 
live electric wire. When tbe current was switched off he fell 
about 8 ft. All efforts to restore him were of no avail. 
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NOTES. 


Electrical Engineers’ Ball.—The Electrical Engineers’ ^ 


Ball, which proved so successful last year and the year before, is to 

be repeated on January 19th at the Hotel Cecil. The Committee 

is as follows :—- | EE | 
Alabaster, H. Leaf, H. M. 
Atkinson, L. B. Lloyd, G. C. 
Birnbaum, I. B. . . Madgen, W. L. 
Callender, T. O. Massey, W. H. 

ove Carolan, E. A. Mordey, W. M. 
Courtenay, J. Irving Mossop, P. 
De Segundo, E. C. ` Nalder, F. H. 
Dobson, S. T. Partridge, G. W. 
Erskine, R. S. Pearce, S. L. 8 2 
Fell, A. L. C. ; ' Peebles, W. C. 
Flett, G. - - Pearson, H. A. 
Garcke, E. Perry, J. 
Gatehouse, T. E. Raworth, John S. 
Gavey, J. Ráder, J. H. 
Geipel, W. Roberts, Martin F. 
Gray, Jas. ; Robinson, Mark 
Gray, R. Kaye Robinson, L. L. 
Hammond, R. Sharp, Sidney 
Harrison, H. E. Siemens, Alex. 
Hawes, G. Spencer . Sillar, A. M. 
Highfield, J. S. Smith, Fredk. 
Hirst, H. Sutton, G. 
Kempe, H. R Swinburne, J. 
Kingsbury, J. E Taylor, James 
Lacey, E. M Wallis-Jones, R. J. 
Lane, W. E Wells, W. H. 
Executive Committee : | 
Geipel, W. Roberte, Martin F. 
Kingsbury, J. E. Wallis-Jones, R. J. 
Hon. Treasurer : Jon. Secretaries : 

Hammond, R. Sillar, A. M., and 


Alabaster, H. 


(£2) | | 
Dirigible Balloons and Air Signals at New York.— 
An exbibition of dirigible balloons and aeroplanes, organised by 
the Aero Club, will be held at New York City from January 13th 
to 20th. The Advisory Committee of the show includes Thomas 
Alva Edison, Prof. Alexander Bell, Peter Cooper Hewitt and Prof. 
Lengley. Mr. William J. Hammer will show his method of 
signalling from captive balloons by means of coloured incan- 
descent lamps operated from a keyboard on the ground. Means of 
communicating with free balloons will be demonstrated during the 
exhibition by the De Forest Wireless Telegraph Co. i 


Electrical Trades Union Dance.—A_ subscription 
concert and dance is being held by the London branch of the 
Electrical Trades Union on January 19th at the Concert Hall, 
Club Union Buildings, Clerkenwell, E.C. l 


Electric Shocks.—Two employés (A. Blundell and 
R. Winkle) at the generating station of the Liverpool Overhead 
Railway received severe shocks and burne on 3rd inst. while trying 
to discover the cause of a leakage. i 


A Committeeman and Stolen Copper.—At Burnley 
on Saturday a girl named Hogan was charged with stealing some 
copper wire from the Corporation electricity works, and though she 
admitted taking it, she stated that she did not know she was|stealing. 
She was remanded so that a home could be found for her by the 
police-court missioner. A sequel to this was the prosecution of 
James Bibby, a broker, an Alderman, and a member of the 
Electricity Committee, for purchasing less than 56 lb. of copper. 
The defendant pleaded guilty, and said the girl Hogan told him 
she had found it in the street. The Bench inflicted a fine of 20s. and 


Cape Town Electrical Contractors’ Association.— 
At a meeting of the newly-formed Association of Electrical Con- 
tractors held on the 13th ult. at Cape Town, Mr. Phelp (of the British 
General Electric Co.) was elected President for the year. 


Tramway Sick Club.—The Brighton Corporation 
Tramway employés have a Sick Club known as the Provident 
Society ; its President is their respected engineer and manager, Mr. 
W. Marsh; for vice-president they have the chairman of the Tram- 
ways Committee, Alderman H. Carden; Mr. B. G. Roberts is hon. 
treasurer, and Mr. Henry Halliwell, hon. secretary. The hon. sec. 
reports that the society has just entered on its third year, and is in 
a vigorous and healthy condition. The rules have recently been 
revised, and are considered now to form the foundation for a pros- 
perous society. During the past year £42 19s. was paid out to 
members (26) as sick allowance, and £4 14s. 2d. was returned to 
members leaving the service, while the hon. treasurer was able to 
distribute to: members on December 18th last the respectable 
"share out” of £1 Os. 6d. The membership is restricted. to 
employés on the Corporation Tramways, but there is no limit what- 
soever to hon. members. The address of the hon. secretary is Lewes 
Road Depót, Brighton. 


Appointment Vacant.—Shift engineer for St. Helens 
2. | i 


Institution and Lecture Notes.—THE - ASSOCIATION 
OF ENGINEERS-IN-CHARGE.—On Saturday last between sixty(and 
seventy members of the Association of Engineers-in-Charge, by the 
courtesy of Mr. E. G. Rivers, of H.M. Office of Works, were per- 
mitted to inspect the electrical and mechanical equipment of the 
Royal Courts of Justice. Mr. R. A. Inglis, M.A., of H.M. Office of 
Works, acted as guide and demonstrator in explaining the very 
numerous points of interest attached to the plant. The battery 
which is installed there, and which was supplied by the Chloride 
Electrical Storage Co., came in for a great deal of attention, in view 
of the fact that the Association's next paper was upon Storage Bat- 
teries.” Mr. A. M. Simpson, chief engineer, and members of his 
staff, did all in their power to elucidate matters generally. We 
may add in regard to this very active Association that we have 
lately received a booklet setting forth its aims and objects. En- 
gineers-in-Charge, either electrical or mechanical, should acquaint 
themselves with the advantages to be derived from an Association 
of this kind. Mr. Capsey, the hon. secretary, will be pleased to 
answer any inquiry addressed to him at St. Bride's Institute, B.C. 

I. E. E. (Giasgow).—At the meeting held on Tuesday last, Mr. 
Geo. L. Black read a paper on The Maintenance of Underground 
Mains." ; . 

Sm Joun Cass TECHNICAL INSTITUTE.—A. course of practical 
instruction in Technical Gas Analysis is to be given by Mr. C. A. 


Keane, M. Sc., on Monday evenings, commencing on the 15th inst. 


A course on Metallography will also be given by Mr. C. O. 
Bannister on Wednesday evenings; this began on Wednesday last. 

-The Milan Section of the Italian Electro-Technical Association 
has elected as president fot the next three years Engineer Immanuel 
Jona, and as vice-presidents Prof. Ascoli, Prof. Morelli and 
Engineer Piazzoli. M 

The Italian Physical Society intends holding its re-union at 
Rome during the Easter week, so that it will coincide with the 
Congress of Chemistry which is to be held at Rome during that 


week. 


Roya IwsTrrTUTION.— The Friday evening discourse on January 
19th will be delivered ;by Prof. J. J. Thomson, the subject being 
“Some Applications’ of the Theory of Electric Discharge to 
Spectroscopy." That of February 2nd will be by Prof. S. P. 
Thompson on “The Electric Production of Nitrates from the 
Atmosphere." a 


Municipal Ownership in the United States,—A 
committee appointed by the National City Federation, a distinc- . 
tively capitalist body, of which Mr. August Belmont, president of 
the Interborough Rapid Transit Co., of New York City, is chair- 
man, is investigating the general conditions bf municipal ownership 
both in the United States and in Europe. The committee, asa whole, 
will consider reports on this subject from all available sources, and 
delegated members of the committee will visit selected plants to 
report in detail. The scope of the investigation is to determine 
and record facts" and the ultimate report of the committee will 
include a written history of the municipal ownership movement. 
Prof. Frank H. Roberts, of the University of Denver, Colo., returning 
from an extended trip to England, Scotland, Belgium, Holland and 
Germany, called upon President Roosevelt at the White House 
recently, and reported unfavourably as to the municipal plants he 
had seen in operation at Glasgow, Manchester, Liverpool, London, 
Brussels, Amsterdam, Antwerp, Hamburg and Berlin. The Board 
of Aldermen of Chicago has asked Mr. James Dalrymple, of 
Glasgow, for a copy of his report, furnished some time ago to the’ 
Mayor of Chicago, but hitherto kept secret on account of ite sup- 
posed unfavourable view. | 


The American Electrieal Code.—Mr. William J. 
Hammer, consulting engineer of New York City, has resigned the 
presidency of the National Conference on Standard Electrical 
Rules, which he has held since its organisation in 1894. All exist- 
ing electrical fire insurance codes date from that drawn up by Mr. 
Hammer for the Phoenix Insurance Co., when it was necessitated 
by the installation of the first central station ever operated in the 
history of electric lighting in London, in 1881, under Mr. Hammer's 
supervision as personal representative of Mr. Edison. Ten years 
ago there were no less than five electrical codes in force in New 
York City, and many others in all parts of the United States, but, 
as a result of the Conference, there is now only one code recog- 
nised alike by engineers and insurance men, as contained in & 
volume of 120 pages. Hereafter the Conference will meet annually. 
and revise the code when necessary. At the December meeting it 
was recommended to allow the earthing of low tension secondary 
A.C. systems; to earth the neutral wire, without fuse, on three- 
wire systems; and to allow a.c. systems to be earthed on water 
pipes outside the meters. 


Continental Canals.—A Central News dispatch from 
Geneva says that at Zurich a great scheme proposed by & Swiss 
engineer to unite Switzerland with the North Sea and the Mediter- 
ranean by two great canal systems has been under consideration. 
The first system would connect Lake Constance with Rotterdam by 
means of the Rhine, and the second would join Lake Como and the 
Mediterranean by means of the River Po. The cost of the two 
schemes is estimated as 324 million francs ; but the engineer claims 
that he will be able to obtain a large quantity of water power which 
ean be sold to factories and other users and thus greatly reduce the 
cost. He estimates that 1,500,000 H.P. can be obtained from the 
system north of the Alps, and 220,000 H.P. from the southern 
portion. | 
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Ocean Telephony.—Paragraphs have been appearing in 
the daily Press of late relating to the ibility of long-distance 
telephony to America, with the aid of inductance coils incorporated 
with the submarine cables, and the credit for the use of the coils is 
given to Mr. Oliver Heaviside and Dr. Pupin. It should not be 
forgotten, however, that, while Mr. Heaviside laid the foundation 
.of the theory, it was Prof. Silvanus P. Thompson who brought the 
idea forward, two years before Prof. Pupin's suggestions were pub- 
lished. Prof. Thompson, in fact, took out the first patent in this 
connection in 1892, and read a paper on “ Ocean Telephony " at the 
Chicago Congress in 1893. 

Whether trans-Atlantic telephony will ever be possible remains 
to be seen; the use of inductance coils in long-distance telephony 
has undoubtedly been highly successful, and the chief credit there- 
for belongs to Dr. Thompson. 


Thermal Efficiencies in the Boiler House.—We 
regret that the letter on this subject from Mr. Bennis, which will be 
found in our Correspondence " columns, arrived too late for us to 
go fully into the matters to which he refers; we shall do so in our 
next issue. We may remark, however, that Mr. Bennis has taken 
umbrage where no offence was intended; as stated in the article, 
his good faith was not, and is not, in question. The “nasty 
insinuations" to which he so gracefully alludes, were not inten- 


tional; our ‘irresponsible and anonymous scribbler" was dealing 


with the general question of exaggerated claims for high 
efficiencies. We stated that we were open to conviction that a figure 
such as that quoted was possible, but we remain as yet unconvinced. 
Mr. Booth’s figures command respect; but we may point out that 
in the same line of his report on the Davies boiler from which 
Mr. Bennis quotes, the over-all efficiency at a test six days earlier 
is given as 76:467 per cent. The difference is ascribed to lagging 
in the interval. Moreover, Mr. Booth in these tests assumed a 
total of 15 Ib. of furnace gases per pound of coal in one case, and 
16 lb. in the other. What we ask for is an authenticated test free 
from such assumptions. Further comment must be deferred. 


Röntgen Rays.—Reuter’s agent at Paris reports that 
the Academy of Medicine has notified its agreement with the 
findings of a commission appointed to examine the legal questions 
arising from the medical use of Rontgen rays. The report of the 
commission holds that serious accidents may be causcd by the use 
of the rays for therapeutic purposes, and the Academy recommends 
that the employment of the rays for medical purposes by other than 
medical men should be adjudged an offence against the laws dealing 
with the illegal practice of medicine. 


i 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 

. also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. | 


* 


Central Station Engineers. — The Gillingham (Kent) 
T.C. has granted a bonus of £25 to Mr. A. G. Ryan, assistant elec- 
trical engineer, in recognition of extra services rendered in con- 
nection with the supply of current to the Kent Electric Power Co. 

The Canterbury T.C. has appointed Mr. J. LLovp, as shift engi- 
neer at the electricity works. 

The Darlington T.C. has increased the salaries of Mr. F. W. 
Hewitt and Mr. D. H. Davies, of the electrical engincer's staff, by 
£13 and £10 per annum respectively. 

Mr. H. L. Kirkpatrick has resigned the position of resident 
engineer and superintendent with the Merthyr Electric Traction 
and Lighting Co., Ltd., and is taking up a position on the staff of 
Raworth’s Traction Patents as from Monday next. 

Mr. C. White, mains superintendent at St. Helens, has resigned 
his appointment, and Mr. R. M. Hayne, station superintendent, is 
his successor, with an increase in salary from £130 to £150. 
Another shift engineer, at £100, is to be appointed. Mr. F. 
Dickiuson, works superintendent, is to be responsiblc for the daily 
log-sheets and records in addition to his present duties, and his 
salary is increased to £170. The salary of the superintendent of 
overhead equipment and motors (Mr. J. W. Warr) has been 

increased from £140 to £150. 
.. Mr. W. H. RUSSELL, who for the last six years has been manager 
and electrician to the Melton Electric Light Co., is leaving to take 
up an appointment at Dublin. Last week the employés presented 
him with a silver cigarette case, holder and match-box. As already 
announced, Mr. H. JosEePH, of Hythe, takes up the Melton 
appointment. 

Mr. J. W. SYDENHAM has resigned the position of shift engineer 
to the Woking Electric Supply Co.,to take up an appointment 
with Messrs. Witting, Eborall & Co., Ltd. 

On New Year's Day the staff at the Loughborough electricity 
station made a presentation to Mr. W. H. ALLEN, the borough 
electrical engineer, of a cigar and cigarette cabinet. Mr. J. H. 


Meng bee mains superintendent, made the presentation on behalf 
of the : 

An unfortunate accident occurred to Mr. J. H. CawTHBA, the South 
Shields borough electrical engineer, on Thursday, 4th inst. Mr. 
Cawthra was inspecting, from a tower wagon, part of the overhead 
equipment in connection with the new tramway undertaking of the 
South Shields Corporation, and on proceeding to descend, & piece 
of wood broke on the platform on which he was standing, and he 
fell very heavily on to the back of the horse drawing the wagon, 
and from thence to the ground. Mr. Cawthra fortunately had no 
bones broken, but received & very severe wrench to the back, and 
up to the time of writing he is still unable to leave his bed. 


Tramway Officials,.—A presentation was made to Mr. 
J. E. Epwunpson at the annual supper of the employés of the 
Scarborough Tramways Co. held in the early hours of the 3rd inst., 
in the form of a gold mounted fountain pen and leather pocket- 
book. Mr. Edmundson is leaving Scarborough to control the 
electric light undertakings at Grantham and Stamford. ; 


General.—Mr. Frank Risch has resigned his position 
with Messrs. Dick, Kerr & Co. and re-entered the service of his 
old firm, Messrs. Macartney, McElroy & Co. in an executive 
capacity. 

At Heysham Harbour on Saturday afternoon Mr. C. ABBOTT, 
electrical enginecr, was presented with a marble timepiece on his 
leaving the district. Mr. Abbott leaves for Nottingham, where he 
will control the electrical department, replacing Mr. W. H. 
BARKER, who goes to Heysbam. 


Obituary.—THurorniLUs VanLkY.—[t is with much 
regret that we have to announce the death of another old pioneer 
of electrical industry. Theophilus Varley, the fourth son of the 
late Cornelius Varley, passed away on Friday, 5th inst., at the age 
of 72 ycars, after living in quiet retirement at Mr. T. A. Varley's 
(his son's) residence at Highgate. His remains were cremated at 
Golder's Green Crematorium, Hendon, on Tuesday. Many of the 
older members of the profession will recall his early connection 
with telegraphy, with which the whole of the Varley family were 
closely associated. About 1854 he went to Holland for the Elec- 
tric and International Telegraph Co., who were working in conjunc- 
tion with the Dutch State Telegraphs, to take charge of the 
* translatinv system " invented by his brother, the late Cromwell 
Fleetwpod Varley, F.R.S., the electrician-in-chief to the Electric 
and International Telegraph Co. The “translating system” 
referred to was the first system which enabled direct transmission 
through the induction in cables with the land-line system by which 
direct telegraphic communication between London and Berlin was 
rendered possible, and in connection therewith the laying of a 
four-wire cable between Lowestoft and Scheveningen. He took 
charge of the Dutch end of the cable, and tested same during laying 
operations. About 1866 he wasrecommended by the late Robert Steven- 
son, the chairman of the Electric and International Telegraph Co., to 
the Government of New Zealand, and was selected to take charge 
of and inaugurate the extension of the Colonial telegraph system, 
which work he carried through successfully, and then returned to 
England in the early seventies. On his return he assisted the late 
Cromwell Fleetwood Varley in testing submarine cables, including 
one laid tin the Mediterranean and the deep-sea cables of the 
French Atlantic Telegraph Co. For some years he practised as a 
consulting electrical engineer, devoting considerable attention to 
various apparatus then being introduced for the production of 
electric light; and, in furtherance of this object, he joined the 
Edison Co. in 1882 as electrician at their central station on Hol- 
born Viaduct, which was the firat established in Great Britain. He 
subsequently joined the staff of the Pilsen, Joel & General Electric 
Light Co., Ltd., and carried out some important improvements in 
the dynamo department at their works at Kentish Town. About 
1887 he began to devote his attention to the electrolytic branch of 
the industry, and joined the firm of W. Carlyle, at Birmingham, 
as chief engineer, this firm being one of the earliest to exploit the 
commercial application of the dynamo to electro-metallurgy. He 
afterwards entered into partnership with Mr. W. Walker, trading 
as Warley & Walker's Manufacturing Flectrolytic Engineers, at 
Birmingham, in which business be continued until 1892, when he 
retired and returned to London, where he resided until his 
decease. 

Henry Joun Youna.—We regret to announce the death at the 
early age of 36 of Mr. Henry John Young, jun., a Past-Chairman 
of the Institution of Junior Engineers. To perpetuate his memory, 
a fund has been opened with the object of placing a bronze 
medallion portrait in the reading room of the Institution. 


Electrical Trade Literature.—We recently deplored 
the lack of electrical pamphlets controverting the extravagant 
claims of the gas people, and setting forth the advantages of 
electric light and power. We had forgotten, however, the excellent 
brochures written by Mr. C. Rockley, of West Ham, and published 
by Messrs. Jacomb Bros., of 24, Wingfield Road, Stratford, E. One 
of these, Specific Reasons why every Tradesman should use the 
Electric Light,“ we reviewed 18 months ago, and we can only 
repeat the praise we then bestowed upon it. Another has come to 
hand, entitled Sunshine Ares v. Incandescent Gas,“ which is 
equally effective. Copies will be forwarded by the publishers on 
application to any member of the electrical industry. 
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NEW COMPANIES REGISTERED. 


Highways Transit, Ltd.  (87,136)— This company was 
registered on January 5th, with a capital of £100 in 1s. shares, to adopt an agree- 
ment between Ed. Surcouf et Comp e of the first part, Robert W. Blackwell 
and Co., Ltd., of the second part, and this company of the third part, for the 
&cquisition, wor and turning to account in the United Kingdom and the 
British Colonies and dependencies of certain inventions relating to vehicles and 
trains for reilways and roads, and to carry on the business of manufacturers of 
and dealers in motor and other cars, trains, wagons and vebicles of all kinds, &c. 
The first subscribers (each with one share) are :—A. P. Ibbott, 9, Throgmorton 
Avenue, E.C., secretary ; A. Brown, 9, Throgmorton Avenue, E.C., accountant ; 
A. Auer, 9, Throgmorton Avenue, E.C.. accountant; H. J. Ashton, 9, 'Throg- 
morton Avenue, E.C., clerk; J. D. Batson, 9, Throgmorton Avenue, E.C., 
clerk ; 8. Nicholl, 9, Throgmorton Avenue, E.C., clerk; and J. C. C. Schrilfer, 
9, Thren Avenue, E.C., clerk. No initial public issue. The first directors 
are R. W. Blackwell (nominee of holders of shares Nos. 1 to 1,200) and E. 
0 momin of holders of remaining shares). Registered office, 59, City 
Road, * . a i 


„% Harper” Electric Piano Co., Ltd. (87,135).— This 
company has just been registered with & capital of £11,000 in £1 shares (10,000 
10 per cent. cumulative preference), to acquire from D. Harper & Co., of 
266-8, Holloway Road, N., the sole British rights (except for the South of 
England), in the Harper Electric Piano,“ to adopt an agreeinent with R. W. 
Jay and Edith M. Garstin, and to carry on the business of manufacturers of 
electric pianos, manufacturers and dealers in all kinds of automatic and other 
musical instruments and machines, proprietors and exhibitors of and dealers in 
eoin-operated automatic machines, music publishers, dealers and librarians, 
manufacturers of and dealers in electric lamps, fittings, motors, batteries and 
&ccumulators, &c. The first subscribers are: S. C. Harper, 266-8, Holloway 
Road, N., manufacturer, with 250 preference shares; W. E. Garstin, 92, Oak- 
wood Court, Kensington, W., gentleman, with 250 preference shares; F. 8. 
Groom, 388, Holloway Road, N., corn merchant, with 250 preference shares; 
J. W. Bygrave, Fernside, Cedar Road, Teddington, clerk, with 1 preference 
share; T. F. Davies, 148, Boyson Road, Camberwell Road, 8.E., clerk, with 
1 preference share; E. H. Maples, 20, Hermitage Road, Finsbury Park, N., 
clerk, with 1 preference share; and T. J. Cox, 72, Rathfern Road, Catford Hill, 
S.E., cashier, with 1 preference share; minimum cash subscription £5,000; 
The number of directors is not to be less than 3 nor more than 5; the first are 
S. C. Harper, W. E. Garstin (chairman), and F. S. Groom; qualification £250; 
remuneration, £50 each per annum. Registered office, 266-8, Holloway 


, 


Motor and Eleetrical Engineering Co. (Leeds), Ltd. 
(87,081).—'This company was registered on January Ist, with a capital of £5,000 
ín £1 shares, to acquire the business of a motor-car manufacturer and dealer, 
electrical and general engineer, garage proprietor, &c., carried on at the Garage, 
Sheepshanks Yard, North Street, Leeds, by James Rebecca, as the '* Motor and 
Electrical Engineering Co.," including the business of an electrical and general 
engineer, recently carried on in Leeds by P. N. Hirst, to wbich the said J. 
Rebecca is now entitled under contract dated September 21st, 1906. The first 
subscribers (each with one share) are:—James Rebecca, 37, Mexborough 
Avenue, Chapeltown Road, Leeds, electrica] engineer; P. N. Hirst, 4, Saville 
Place, Chapeltown Road, Leeds, electrical engineer; Mrs. E. Hirst, 4, Saville 
Place, Chapeltown Road, Leeds; Mrs. Jane Rebecca, 37, Mexborough Avenue, 
Chapeltown Road, Leeds; A. Matthews, 23, Rowland Road, Dewsbury RoAd, 
Leeds, engineer; J. E. Whitworth, 82, Scholars Road, Balham, S. W., actor; 
and H. F., Hirst, 10, Marshall Street, Cross Gates, near Leeds, engineer. No 
initial public issue. The number of directors is not to be less than two nor 
more than four; the first are James Rebecca, P. N. Hirst and A. Matthews; 
qualification, £100. Registered office, ' North Street Garage," Sheepshanks 
Yard, North Street, Leeds. 


Expert Shaft Turning, Grinding and Power Transmission 
Co., Ltd. (6,049).—This company was registered in Edinburgh on December 
80th, with a capital of £18,000 in £1 shares, to carry on the business of manu- 


factarers of and dealers in all kinds of machinery, shaft turners, grinders, 


transmitters of power, &c. The first subscribers are:—A. W. Macdonald, 
10, Broomhill Avenue, Partick, Glasgow, engineer, 5C shares; H. Swinburne, 
22, Marlborough Avenue, Partick, Glasgow, agent, 50 shares; M. Taylor, 11, 
Anderston Quay, Partick, Glasgow, merchant, 50 shares; A. Adamson, 162, 
Dumbarton Road, Partick, Glasgow, engineer, 1 share; J. Hamilton, 31, Broom- 
hill Drive, Partick, Glasgow, stockbroker, 1 share; C. Bradley, 33, Bath Street, 
Glasgow, solicitor, 1 share; and C. Richards, 33, Bath Street, Glasgow, clerk, 
one share. The number of directors is to be three; the first are M. Taylor, 
A. W. Macdonald and H. Swinburne; qualification, 60 shares. Registered 
office, 83, Bath Street, Glasgow. 


OFFICIAL RETURNS OF ELECTRICAL 
l COMPANIES. 


Provincial Tramways Co., Ltd. (6,445).—Issue on December 
Ast, of £15,000 4 per cent. debentures, part of series created May 27th, 1901, to 
secure £125,000. Property charged: The company’s undertaking and property, 
present and future, No trustees, Previously issued of same series: £71,000. 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
Issue on December 21st of £4,000 debentures, part of series created July 14th, 
1904, tosecure £85,000, charged on the company's undertaking and property, 
present and future, including uncalled capital. No trustees, Previously issued 
of same series : £29,000, 


ELECTRICITY SUPPLY ACCOUNTS. ` 


THAT the Stepney undertaking has made 

Stepney really sound progress during the five years of 

Municipal its existence is fully borne out by the excellent 
Electricity figures contained in the last returns. 

Supply. The output reached 3,425,153 units, and 

included nearly & million units supplied for 

public lighting at less than 2d. per unit, and over half a million 

power unita at rather over 1d. per unit. 

Despite the low average price obtained, economical working 
enabled the department to show a gross profit of £14,837, which, 
after meeting financial obligations, left a surplus of £5,786 on the 
year's working, or, including sundry amounts brought forward, a 
sum of £5,845, which was carried to the appropriation account, 

The prices charged were :—Private lighting, 8d. and 1d. per unit 
maximum demand system ; power, 1d. per unit. The engineer and 
managerfis Mr. Wm. C. P. Tapper. 


GENERAL STATEMENT. 


For year ending March 31st ... ^ .,. 1905. 1904. 
Total capital expended ... 9 . £221,741 £199,129 
Number of units sold— 
Private lighting "T ..  . 1,901,070 1,436,812 
Public lighting fe uk ke 969,174 731,066 
Power " iss i A 554,909 365,633 
Total number of units sold 3,425,153 2,533,511 
Equivalent No. of 8-c.P. lamps connected i 30,498 
: 374 arc. 331 arc. 
Number of public lamps -— ink 114 inc. 24 inc. 
Maximum load in M. si or 1,684 1,268 
Revenue account— ; 
Gross revenue es eu 928 432,126 £26,617 
, expenditure ... i v £17,289 £13,824 
» profit As -— £14,837 £12,193 
Average inclusive price obtained per unit— 
Private supply jus s m 2:36d. 2:604. 
Public lighting nu s say 1:95d. 21d. 


REVENUE ACCOUNT FOR YEAB ENDING Marcu, 1905. 


Gross revenue... ds p £32,126 = 225d. per unit. 
Works and distribution costa 
(including public lighting) £13,712 96d. „ 


Total working costs ... £17,289 = 121d.  ,, 


PROFIT STATEMENT, 1905. 


Interest on loans, &c.  ... e TR PN. £6,661 
Sinking fund 8 2 a ae 2,276 
Expenditure during year, written off ... — 114 
Balance on year's working e n TE 5,786 
Gross profit Eas P — £14,837 

CITY NOTES. 


Notting Hill Electrie Lighting Co. 


THIs company has called an extraordinary general meeting for 
Tuesday next to consider the draft of a Bill which the directors 
are promoting in conjunction with neighbouring companies. The 
following explanation of the Bill will be read with interest :— 

" This company had already in 1889, in conjunction with the 
Kensington and Knightsbridge Co., obtained powers and made 
arrangements for supplying in bulk any possible requirements in 
its area of supply from a joint station in Wood Lane, Hammer- 
smith. The neighbouring companies in Westminster (the St. 
James’s and Pall Mall, and the Westminster) had made arrange- 
ments for bulk supply to themselves from the Central Electric 
Supply Co.'s station, as had tne Metropolitan Co. from Willesden, 
but the benefit of all these arrangements has hitherto been confined 
to the companies owning the stations. In view of the possible 
demand for further bulk current in other parts of the West End of 
London, the Kensington and Knightsbridge Co. and ourselves have 
agreed to join forces with the St. James's and Pall Mall and West- 
minster Companies, and a Bill under.the title of the West London 
Electric Undertakers' Association Bill is Leing promoted to take 
power for linking up the bulk supply stations belonging to the 
respective companies, with a view to the interchange of current; 
provision is also made for a connection with the Metropolitan 
Electric Supply Co.'sstation at Willesden, and compulsory powers 
are asked for the purchase of two sites on the banks of the Thames, 
one in Westminster and the other in Fulham, for the purpose of 
erecting further stations thereon, if found necessary hereafter. 

* The resources then available would enable the federated com- 
panies to supply not only all the companies and Borough Councils 
having powers of distribution in the so-called 'residential district ' 
of London, i. e., the district north of the Thames from the eastern 
boundary of the City of Westminster to the northern and western 
limits of the County of London, but also to supply any future pos- 
sible demand for power for industrial purposes and for traction. 
Our company not having at present permission to supply electrical 
energy for traction (railways and tramways) to be used outside its 
district, clauses to give such powers are included in the Bill, and 
if such facilities are available, it may not be necessary for future 
tramways and railways in the West of London to erect power 
stations for themselves. 

“ The directors do not anticipate that any considerable capital 
expenditure will have te be defrayed by the companies connected 
with these matters, and the close connection between the four 
companies concerned should result in advantages not only to their 
respective shareholders, but also to the public, and it is to be 
hoped that Parliament will permit the proposed arrangements to 
be carried into effect.” 


Stock Exchange Notice.—Application has been made 
to the Exchange Committee to appoint a special settling day in :—- 


National Telephone Co., Ltd.— 90, 000 ordinary shares of £5 cach, fully paid, 
Nos, 800,001 tQ 890,000, 
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MARKET QUOTATIONS. 


Wednesday, January lOth. 


| 
{ 
| ^. Latest 
| 


Fortnight’s 
CHEMICALS, &. i Price. Inc. or Des. 
. | | 
a Acid, e e. per owt b / s 
a „ Nitric .. ` — „ per -i. 227 A 
a „ Ozalic. P «s e perewt. | 82J- , 
a „ Sulphurio : per -t. 5/6 | { 
a Ammoniac, Sal per cwt 42/- ; 
a Ammonia, Muriate (erystal) per ton £38 10 | ; 
a i per ton £80 ; 
a Bleaching powder . per ton £5 10 | T 
a Bisulphide of Carbon per ton 218 
a Borax per ton £13 i è 
a Benzole (90 2 per gal. Hn | " 
a (50 per gal 10d. . 
a Copper Sulphate per ton £23 15 : 
a Lead, Nitrate per ton £25 ; 
a „ White Sugar. per ton £31 8 
a „ Peroxide... es .. per ton | £27 10 ; 
a Methylated Spirit . per gal. 2/6 vs 
a Naphtha, Solvent (80 % at 160°C) per gal. 5/6 : 
a Potassium Bichromate, in casks per lb. pa se 
a Potash, Caustic (76/80 %) . per ton ys 
a Potassium Cyanide per lb Tàd. e 
a Shellac i a .. percwt 190/- : 
a Sulphate of Magnesia eT .. per ton 4A 10 ‘ 
a Sulphur, Sublimed Flowers per ton £6 10 ` 
a $5 reap " per ton £5 10 
a Lum per ton £5 | 
3 Soda, Caustie white 70 %) per ton £10 15 us 
CM én r ton £8 5 58. inc. 
a a Sodium chromate. casks .. per lb. 23d. as 
a „ Cyanide .. per lb. Id. 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton £150 s 
b EN Wire, in ton lots. per ton 2177 . 
b Sheet, tn ton lots .. per ton £175 : 
b Babbitt's metal ingots in per ton 448 to £140 ds 
e or rolled metal 2" to A) basis per Ib. Bid. v 
c ube (brazed) per lb. 104d. ine 
€ „ » (solid drawn). per lb. 97d. d. inc 
€ „ Wire, basis .. 2 .. per lb. 9d. l. inc 
f Copper Tubes (brazed) .. .. per lb. 113d. : 
„ (solid drawn) per lb. 114d 
; Copper Bars (best oe per ton £95 
g Copper Sheet i» per ton £95 
g d per ton £95 s 
6 » (Electrolytic) Bars per ton £92 44 inc. 
6 „ » eets per ton £104 £4 ino, 
e [T] n` . per ton 50/- inc. 
e [I] s [11 H C. Wire per Ib. 11d id. inc. 
f Ebonite Rod ʻi ag .. per lb. 8/8 T 
[T] Sheet on ee ee per Ib. 8/- ee 
n German Silver Wire à .. per lb. - 
h Gutta-percha, fine í per lb. 6/- to 1l- z 
h India-rubber, Para fine .. per Ib. 5/8} to 5/4 ine. 
Iron, Charcoal Sheets per ton £18 
4 , Pig (Cleveland warrants) per ton 54/1) 104d. ino. 
i „ Forgings, according to size per ton From 411 
[| iy) Scrap, heavy oe per ton 47/6 to 60/- 
„ Wire, galvanised No. 8 .. per ton 9 15 is 
g Lead, English Ingot 85 per ton A 5 { m o 12/6 
9 „ ” Sheet as .. per ton £19 12 6 10/ dec, 
m Manganin Wire No. 38 .. per lb 8 / Ps 
Mercury .. per bot £" 5 
d Mica (in original cases) small .. per lb 6d. to 1/ . 
d 99 oe »9 medi um per Ib 2/6 to 4J- es 
d large per lb. 4/6 to 8/6 ic 
p Phosphor Bronze plain castings per lb. 1/1 to 1/8 äi: 
p „ rolled bars & rods per Ib. 1/14 to 1/8 S 
Pp » Strip & sheet per lb. 1/4 č: 
0 Platinum sâ as per os 85/6 . 
e Bilicium Bronze Wire per lb 11d. to 113d. T 
í Steel, Magnet, acc’d’ g to desc’ pu per ton | £58 925 
si íi bers £15 to £40 n 
A Tin, Block .. .. ...  .. perton | 6 410710 50/- ino. 
Wire, Nos. 1 to 16 per lo. 1/103 
oW hite Anti-friction Metals— 
“ White Ant” brand. per ton  446to £70 T" 
/ Yarns, 2 jo Or Cotton,on pua per lb; | a ve 
oe e per ° e ee 
j n 9 j 10 Tbe. Russian per lb. dead. ws 
j 56 A l 5 Russian, single per lb, . " 
j 8. Jute rove r ton £11 sa 
k Zinc, su A ielile Montagne bnd. per ton £82 5 10/- inc. 
| 


Quotations supplied by :— 


h Edward Till & Co. 
i Bolling & Lowe. 


a G. Boor & Co. 
b The British Aluminium.Co., Ltd, 
e Thos. Bolton & Sons, Lud. j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashby. Ltd. 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G.P. and Teleg. n P. Ormiston & Sons. 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
Q James & Shakspeare. p The Phosphor Bronze Co., Ltd. 


The Motorgraphe.—4An ingenious little instrument has 
been brought out by ELECTROMOTORS, LTD., by means of which it 
is possible to determine the size of motor required to satisfy any 
given conditions of horse-power and speed. "The device takes the 
shape of Electromotors, Ltd.’s standard motor in outline, and con- 
sists of a card inscribed with the different sizes, and the revolu- 
tions per minute. Onaconcentric cardboard disk are the horse- 
powers and gauge points. The B.H.P. is to be set against the speed, 
and the size of motor read off against the arrow head corresponding 
to the particular class of motor desired, whether for continuous, 
lift or crane rating. It is a clever little thing, giving an extra- 
ordinary amount of information in the minimum of space. 


STOCKS AND SHARES. 


Wednesday afternoon. 


Money having become easier with the advance of the New Year, 
investment markets are mainly harder. Some people look—or 
profess to look—for a reduction in the Bank Rate. The joint-stock 
hanks, however, got 44 per cent. from the Stock Exchange for their 
loans on Tuesday, and found plenty of demand at that rate. 

Politics are not interfering much with business so far. There is 
a good deal doing in many of the markets, and, if public attention 
is now restricted by the imminence of the General Eloction, 
the present activity should be a good omen for still better trade 
when the country is freed from ite political excitement. 

Where dealers in the Stock Exchange do not take a gloomy view 
of possible Parliamentary hindrance to business is over the elec- 
tricity supply schemes, With so many rivals in the field, the 
opinion is expressed that the whole matter may be referred to a 
Royal Commission, which would mean months' delay in arriving at 
any settlement of the questions. Better, it is thought, would it be 
even if one of the schemes unfavourable to the companies were to 
be passed now, than that uncertainty should overhang the industry 
for perhaps a yearor so. On this point, however, there may be 
divergency of view. 

Nothing really new is contained in the proposals of the four West 
of London supply undertakings with reference to a joint working 
of an interchange station. The proposals have been in the air for 
some time past, and their publication passed without altering the 
share price-list. Urban Electric Ordinary rose 2s. Gd. to 4}, and 
Metropolitan Preference put on 1s. 3d. at 5,,, while a brace of 
Debenture stocks moved to the tune of a point. A large business 
is being done in the Westminster Supply Preference fractions, the 
price of which is 12s. Holders should take care that they do not 
ou it to sell, or make up, their fractions. 

Doubtless it is the innate bullishness of human nature which 
makes it pleasant to write about improvement in prices. 
Anyway, one feels a hopelessly illogical touch of personal pride in 
mentioning that 20 of the telegraph and telephone issues have risen 
this week. Advances in the pre-Ordinary descriptions are numerous, 
and to be ascribed to a demand for good investments that is 
quickened by the release of dividend payments, cheaper money and 
more public confidence. The strength of the Ordinary stocks and 
shares comes from the last-named reason, and can be also associated 
with the splendid trade figures, which have an influence far beyond 
their own direct spheres. There is, perhaps, no need to catalogue 
the individual achievements, inasmuch as they show no remarkable 
alteration. As an instance of the investment requiremente now 
abroad, we heard a broker earnestly discussing the other day whether 
he should buy Eastern Telegraph Ordinary, Eastern Extension 
or Western Telegraph shares. He was advised that so little is there 
to choose between them that he should buy the lowest-priced, 
and the client accordingly found hümself possessed of Western 
Telegraph shares. Anglo-American Telegraph Deferred pursucs the 
uneven tenor of its erratic way, being ] up this week. The divi- 
dend is expected to be made known on the 25th inst., and 10s. per 
cent. on the Deferred is rumoured. Direct Spanish Preference fell 
4, and Marconi's eased off ;, to 143; the latter have never been 
what one would call a good market. 

Globe Telegraph and Trust of both sorts are firmer, and the 
Preference should go to 15. National Telephone stocks have risen, 
the Deferred 24 points to 1113, but United Hiver Plate Telephone 
Ordinary lost à, which fraction has been added to the Preference, 
at 58. 

Besides being 1 up, the three Central London Ordinary stocks 
are really better than they appear from the official quotations. 
The Deferred, carrying &.tolerably certain dividend of a full £4, 
still looks undervalued at 874. Districts are duller at 364, losing 
the spasmodic rise they obtained from the coming of Sir George 
Gibb, but the Underground Notes are 4 better at 974. Metro- 
politan Consolidated improved to 874. It is announced that the 
new tramway from Kingsway to Islington will be opened at the end 
of the month. Great Northern and City remain at 5], but City and 
South London is somewhat less firm in tone. 

Restored to 11, British Electric Traction Preference are much 
about the same' price as they were before the recent passing of the 
dividend on the Ordinary shares, and the litter have risen again 
to 88. British Columbia Electric Preferred and Preference stocks 
claim more attention, however, by advancing 24 and 3 
respectively. Westinghouse Debenture shed a couple of points. 
Traction shares participate in the general steadiness of electric 
issues. Anglo-Argentine Ordinary are 4 up at 8%, and have all the 
appearance of going over 9 once more, while Belgrano Ordinary 
rose to 38. 

Manufacturing shares are also better. British Aluminium 7 per 
cent. Preference rose 5s., and the Ordinary are quoted at 1j. 
Callender's and Henley’s Preference improved 4, Castner-K ellner's 
yx, and Dick, Kerr Ordinary 4 to 9. This last quotation is 
rather curious in view of the shares that are being offered from 
the Midlands at 83. The Ordinary will shortly be split into shares 
of £1 cach. Telegraph Constructions sympathised with the hard- 
ness of Telegraph stocks, and at 34 are 10s. better. 

Taking some of the newer comers, London Motor-Omnibus shares 
are down 4 to 35s. An advance of nearly six points has taken Sao 
Paulo Light and Power Common stock to 148. The 5 per cent. 
bonds of the Rio de Janeiro Light and Power Co. are 80, and those 
of the Mexican Light and Power stand nearly 10 per cent. higher. 
Canadian electric bonds are a trifle unsettled, the American 
Insurance scandals causing precautionary sales of certain industrials 
held by insurance companies in the Dominion. 


—— — 
` 


Dividends for the last 
four years, 


Direct Telegra h, 4 % Debs.. SEATS m 
1 5 . Telegraph Coe $ 8, Nos. 1 $o 95,000 » 
185, 6008 Do do —1 
ion Do. do. do. 6 Pref, ce ee 17 . 4 
48,700 | Do. do do s 4 i 
"o 8 ee ee 
1,989, 8561 e Bing. 500 year 4% Bob. Sk. Red. 43 4 +2 
16,000 Cuba Do aon % Pref. e ee ee ee y ry | 10 i ee 
6,000 . e ee oe ee ae * 0 
12981 | Direot Spanish Telegra » Ord. is E - 4 «X 4 IN 
6,000 Do. o. pa 4 4 Gum. Pret. ee 0% | 10 H — 4 
80,000 Do. do. 44 De 0 ee ae 7 D 43 $ + 1 
(TIO Direct United States Cable ^ ^ Ms ral 5 | 844 le 
` 000 Eastern Tola Cable, At % Reg. Deb., 1 o 1,200, 44% 44% 42 
4,000,000 Eastern Telegraph, Ord. k Kv" a s Lour 1% 5 35 +1 
2,000,000 Do. 8$ % Pref. Stock a 83% 835 +1 
1,548,779 Do. 4 % Mort. Deb. Stock Red. 4% | 44i H 
900,000 | Eastern Extension, Australiagia, and China Tele. 1% 6 Xs 4 i 
20000 Fast& f. 481 Tel. 4 Me Db A E à oon red. 1900 "P. "Pu x 
C. «9 * * + 
200,0001 | Do. e » M. Debs, (Mauritius Bub.) 1 to 8,000 4 «X 4 4 d 
180,887 | Globe elegraph and Trust T " vx 95 55 b 4 
180,887 Do. do. 6 % Pref. i Y 6 % 6% + 
150,000 | Great Northern Telegraph, of nhagen i: 94 X be +1 
4,99 | { Halifax and Bermudas Cable, % lst Mort. 
ams Debe., within Nos. 1 to 1,900, Fort 1 M 
251,197 Marconi’s freless Telegraph ee ea ee . oe „ * ry m 8 à 
73,680 | Monte Video Telephone Co., Lid. Ork. vs 8 4 s : 
86,499 Do. do. do. 6 & Pref A 6 6 e se 
1,988,988 - National Tel P . 6 6 0 964 +1 
1,968,687 Do 5 5 5 $4 +2 
15,000 Do, 6 6 6 $1 zx 
$000 | Do T N to 250,000 5 5 541 $ 
LÀ LÀ on-cum. U (| ee 
000,000 | Do do. 8} % Deb. Stock Red. i 84 8j 8j * 
18508 | Do, do. _ 1% Deb. Stock Red. i 4 4 4 + 
173518 | Oriental Telep. and Eleo. 1 to 171,504, fully paid 64 63 6 i 
50,000 Do. do, do. 6 ꝙ Cum. „ et 6 8 6 1 
100,000 Do. do. do. 4%, Red. Deb. Stock ee ee ee —84 
T pies European Tel., 4 & Guar. Debs., 1 to 1,000 - $ 4 $ : $ 1 
8 @e ee ee ee ee ee ee ee 
60,000 Telephone'Co, of Egypt, 44 % Deb. Red. .. T i .: 4j Ji 
8,901 Submari © Cables Trust a CIN MS 6 6 $a e 
70,008 Cuit River Plato Tele hone NS 8 8 —à 
* . 1 » 5 b b * 
19,947 Do. do. 5d pum. vá "n D 6 5 T. M 
15000 | Wess African Telegraph, Shares NE RNC 4 | 4 4 .. 
% W. Coast of abu. 1 001 1 to 80,000 & 53:001 to 58,065 Ni 1 : 
160,000 - 4% Debs., 1 to l, . by Braz. Bub. Tel, 4 49, 1 + 4 
7,980 | Western elegraph, Ltd., Nos. i to 907,980 m 7 7% 5 4 * d 
75,000 Do, do. 5 % Debs, and Series, 1906 5 6 59$ . 
668,880 do, 4 % Deb. Stock Red. 4 4 | 43 +4 
88,021 West India and Panama Tefo geti : N i t 
84,508 Do. do. ° t. ee ee 7 6 6 96 
9 Do ao $ Cum. 2nd Pref | 10 NU | Ni „ 


dd. 5 Debs., Nos, 1 to 1.800 .. | 100 


a 


% | 
ELECTRICAL RAILWAY, MAN UFACTURING 


— 


! 
170,000 | Anelo-Argentine Trams, 260,008 to 430,007 
j 


0o, 5% Cum, Pref, 


. ee 5 oe ee 8 6 $ | — 83 | + 
2000 0. 14 % Cum. Prefs., 1 to 960.007 ic 5 EN 5% | 5 & 53 — 3 ot 6 xd ef | i 
5109 | Do, Permanent, 6 % Deb. Stock. 1888 | 100 va 6 96 0 6 140 —148 xd 140 —148 xd S 
| Auckland E. Trams., 5% Ist Mort. Deb. Stock .. 100 s 5 | 5 g 5 08 —105 xd | 108 —105 xd 105 104 | " 
— — l Baboook & Wilcox, l to 530,000 pa T 222 1 ut 17 90 "o | 16 96 il | 77/8 ‘ z 
00 re. m do. e% Cum. Pref., 1 to 100.000 » 1 v 6 6 * | 6 9; I 1 | l— l^ i A ay 
“da 759 Cum, Pref.” |. v 6 Nil Ni N 8/6 — + 
900 | Do, do, “A "6 % Cum. Pref. ME 5 | Nil Nil | Nil | 8 Ja | 5— 5 | 5 
Y d % Fun ing Certs. T vá 6 m s — I 22— vc "M 
000 Do. n. 5 4 Ist Mort. Deb. Stock Rad, Stock | 5% | 5 8 | 5 % 98 —102 98 —109 p | "Ne 
20,400 British Columbia E. Rail Def. Ord. Stock __ .. | 100 ES 6 | 6 120 —128 120 —123 119] | Pás d.a 
115,000 | » & Pref. Ord. Stock — ; 100 vs 5 5 107 —111 109 —112 11 ‘ +14 
940,4) Do, Z 9.101 erp. Pref, Stock 100 es 5 5 b 106 —109 100 105% e! +4 
220.000 Ist Mort, Debs., 1t 6,250 .. 2 zt 4 4 108 —106 us n 
198,801 pus EI b gancouver Power Debs. 1 to 2,900 100 i Hi 4 42 109 c 102 —106 ee ° . 
m ectric traction T T "m 10 B 6 6 SN — o + 
14525 | pe. do, 6 % Cum, Pref, `’ 10 6 6 6 e. 10$— 11 104— 11 11 1 + 
110173 n Go, $ % Perp. Deb. Stock Btook | § 5 5 5 118 —120 119 —121 1 119 +1 
100,009 Bid Insulated a dH eons s P Stock Red. | 100 0 0 5 8 7 f E 9 677 
100 nd Helsby Cables ijs T 6 10 8 8 . ee 
saan | po. do 6 % Cum. Pref, `) A 5 6 8 6 6 Ži 514 9j I 
213,000 | British TI do. 1$ 96 Ist Mort. Deb. Red. | 109 4 4 13768 | 108 —106 xd | 108 —106 xd ‘ as 
man (Bra encoun fa 1a Dob Red | qm - [42 | 2 | d$ | ow - X» 
i *'Anghouse 6 9. I er 001 to 475.000 5 , 6 96 Nil em | 21 14 2 48/8 40/- " 
Do. ] o * 1 ag "b | 8 — gg d 
30,000 pate Li do, 1 5 Mort. Deb, Stock pi 100 ag 4 % 4 % i 4 % 80 — 85 7 x ae ee ee 
Hadley & Co., Ord. 3 il | Ni | Nil B s i 2 
1 — PC P e rA 6% Cum. Pret, °° rh H Nil Ni | 7 100 to 100 11770 d 5 =e is 
150,000 Electrical Engineering, Ord., 1 to 105 il Nil | es , à - os A 
125.0053 Do 'on-cum. 6 &, Pref de : EA d: 6 | 1 1 11 13 
“cum, 6 X py, lar e "m ae oc os 
n3 Do! : 76 Perp. Deb. Stock .. Btook 45 E | ij | 47 p Ev à 5 US. er ee - " 
y % Perp. 2nd Deb. c — X — " ee $us 
m Buer Ayres & Belgrano, l to 100,006 T iis E $5 35 4 | si B3 68 5 67 7 | ea | + à 
27,500 Do. * 4% Cum. Pref., 1 to 40,000 5 : 6% | 8 M 2 — — bs Ke P 
0700 o. ; B" do. 1 to 27,500 0 $6 6%) 7 b — 53 5 — 83 6333 ie 
19009 D 5 76 Deb. Stock te ; 100 5 $ 5 $ 5 95 | 105 —107 xd | 105 —107 xd T T " 
Calcutta T | nnd Deb. Stock ..| 100 b Sæ | 5% | 100—108 xd 100 —108 24 1023 | 1014 is 
| I rams,, ] to 105,000 : 6 6 & 8 % "] 96$ | Pes 93 911 i | A 
1 0040 137,610 `. ; b A „ B34. xd — 9 xd 
Callender’, Cable oe — T s Mi 100 í 
Do, y Ctlon s areg » 


9 
4 44% | 10 0 xd Eu xd 1064 d zd 
2 b 10% 11 — 12 11 — 12 11 la. 
5 5 » S 
| 


« b 15 
| r — bjxd bh bjza 
Cape Band 17 Pist Mort. Deb. Stock Red. EE E: 43 i då Hi ; 107 EM 109 uM 1087 ia | +2 
adp, ner Alkali, T1 adog ` "M | 4% 4% 9 e, mus | di Wi: i 
i "Bano, *8$96 lst Mort. Dai 5 à 4 i 4 —103 | — " is 
“ental London Railway, Ord. Btock e ita BUE 4 6 | 44% l 4 y, | 94 — 96 | 95 — 97 | 964 95} t 
Do. » 4% Pref. Sto. k Stock | 4 4 | 4 | 4 96$ 101 —108 | p^ M | p^ i 87 i 
Mug | Cty and Bonth p... do. et. do. .. — ,. |Btook | 4 2 | 4 28 4 = | 4b. 
rompton & Ddon Railway * ' * | Btock | 8 | 999 44 — 46 41 — 46 14 . 
V 1 44 48 ER 
. 8 Ort. Re De 58. EN , 
9€ of £100, ana bo; to 11,000 of 400 ad. "| 59 | 5% | 59, | 59, | 9—%xa 86 — ga n 


t Quotations on Liverpool Biook Exchange, Unless otherwise stated all shares are fully paid, § Interim dividends, 
Tree E i And bonus of 10s. q 5 Manchester Share List, 
——— —— 
‘SContinuea on next page.) 
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t Unless e stated all sbares are fully pai 


— 


— — 


Bank rate of discount 4 per cent. e 


[Vol. 58. No. 1,468, January 12, 1906. 


Stock Closing Closing Business done | Rise + 
Present NAME. or Dividends for the Quotations Quotations week ended or 
Tasue, Bhare. last four years. Jun. 3rd. Jan. 10th. Jan. 10th, 1906.| Fall 
MUSEOS d 17 ,; 190 , 190. | 1904. , 31906. Highest Low Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,00 — .. - 5 "a coe E BOW 9 i is 
61,000 Do. do. 6 % Cum. po 1 to 61,000 s 5 . 6 | 6% 6 % 5 63 . 
994,150 Do. do. & Deb. Stock . | 100 .. | 443, 43% 44% | 104  —106 xd » 5 
60,000 Dublin a United Trams. (1896), 1 to 60,000 ` ; 10 eS 1 BAG 6% 8% 1 14 in ae T 
—— 50,987 Do. 6 % Pref. between 1 and 60,000 10 NEUE ONE 6 % 6 % 951003 s 
63,400 4 Debs... .. .. «| 1 es cq 04 95-2 74$. 9, 774 a 9i-- L 
800,000 Do. 9% '* A " Debs. e. | 10 no doa» |o mew 33, 98 = 99 f 
800,000 Do. pu B" Deb. Stock. 100 e 33 * 31x 94 5 96 — 964 js $a 
99,261 | Edison & Swan Utd., * " ehrs., £8 pd., 1 to 09,961 6 Ni! il | Ob. e 0 d4-— d a1 RY se 
17,189 Do. “A” shares, 01—017,189 os 5 Nil | Ni , Aat, .. | A- dd Hos di 8 
844,0281 Do. 4% Deb. Stock Red. 100 4% 4% | 41% — 4%, R6 — R4 xd " 5 $a 
100,000% Do. 5 96 2nd Deb. Stock Prov. Certs. ‘all pd. 100 5% b | 596. 5 92 — 7 Vx is ‘í 
112,100 | Electric Construction 1 to 112, 10 26 |4 Ni — Sa f i d 
81,890 Do. do. 7 96 Cum. Pref.,1 to 81,890 9 7 (7 7 & | se 1 2 ; m e 
200,000 Do. do. 4 rere: lst Mort. Deb. Bk. | Stock 4 4 4 4 'X, | 92 — 95 T - " 
25,000 General Electric Co. (1900), 6 95 Cum. Pref. s 10 | 5 5 5% 2 9 — 94 xd Y is s 
200,000 Do. do. 4% Mort. Deb. Stock | 4% | 4 1% | 4% 90 —100 e 
78,000 | Gt. N. & City Rail Pref. Ord. SATA 1 to 78,000 10 | y 8% |4% 44 5—5 id i ; 
96,000 | Greenwood & Batley 7 % Cum. Pref. : 10 D 7% 7 „*, 795; | 10 11 ; ; w 
80,000 Do. do, eie Mort, Debs... .. | 10 | | 8 | 5m 1 5% 102 104 en ae x 
99000 Henley C E Th Telegraph Works, Ord. «. es ee : 20 T 15 $ | 1 $ 156 l 8 134 Ji 12 ee 
, do. e " t AT ov, ES 
45,900 Do. do. ‘i fort. Deb. Stock | Stock ae a 1405 | d. ME Tn is es e. 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 |10% 53% Wyosi 18 — 19 xd Ind 18 z 
800,0007 Do. do. 4%, 1st Mort. Deb. 100 4% 4 T 4% 1% 09 —102 oe es oe 
18005 n e Railway, N oid : 18 ^ 50 i» i i jus d , js Ss 
10, e pai Pe f a A i$ ie 
600,070 | London United Trams (1800, 110 50,007 .. ..| 10 | .. | 8'& | 65 4 „% 10 — 11 = s 
899,930 Do. do. 60,00 to 100,000 (£4 paid) .. | 10 | .. | 83 | 6:35 „ 4 5 ; 8 es 
125,000 Do. do. 5 76 Cum. Pref., 1 to 125,000 . 10 ; 5% 5% 5% | 94- 10 xd uA- ` 95 T M 
1,331,000 Do. do. ^ Ist Mort. Deb. Stock 100 ! .. 495, | 46 4% UN 01 xd! t9 —101 xd vod | th] m 
314,016 | Metropolitan Electric "Trams, Defd. ee és 1 Nil Nil Nil | .. | 4 4 2— 22 4 44 " T: 
500,000 Do. ANE Pret. ne R 100 5 * | 5 * 105 ! 1 | eic dn - zum. 273 | WUJ 
350,000 ™, Deb. Stoc e 5 a bo ue wa 44°54, 445, )» * = Nt 2 3 T 
20,000 | Peebles (B) & Co. 6 % Cum. Pref., 20,001 to 40,000) . „ | 6*5 | 6% , b EET i. QE INN 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54.500 10 e 5 % 55... | ee Hj- 9i at AM xe 
21,500 DS d D Pref., 1 to 20,000 & 40, ,001 to cuts 10 | 2 55 5 W 5 | in 10} 1035 E 10 ; | 6 
245,000 o. 44% Deb. Btock .. d . | 100 4 4% | 4485 JF, 3 -— 106 | —106 05 i ie 
87,350 cose pcg ion and Maintenance 12 20 20 15 » 10 *, | 324— 811 83 — 85 3 | 4 4 
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Shares not officially quoted :—Maoka d Companies, ord., 60—61. Pref. 15—76. m 


Ds Interim dividends, 


28th, 1906). 


Vol. 58. No. 1,468, January 12, 1906.] THE ELECTRICAL REVIEW. 


78 


ENERGY LOSSES ON TRAMWAYS. 


WHEN the engineering details of a tramway scheme are drawn 
out it is usual to provide enough copper to carry without 
undue loss the estimated tratfic for the first three years or so, 
and as a general thing that estimate is conservative. There 
are few inen in whom the spirit of prophecy exists to such a 
degree that they can solve the problem for any one system. 
Hundreds could foretell with sufficient accuracy the future 
demand for cars over the whole of England, for that calls for 
little more than a knowledge of previous averages ; but the 
probable demand on a particular system any number of years 
hence is pretty much of a gamble to all but the exceptional 
men who deal in futures by a mysterious power. 

To every engineer who is responsible for lines which 
increase in length from time to time, the question of addi- 
tional feeders present itself, and rarely in copy-book form, 
but he has to be also particularly on the alert to prevent that 
gradual growth of traffic which occurs on all healthy lines, 
added to that gradual oncome of age which relentlessly 


Tramway No. 1. Ist year. 
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8rd year. | ith year. t 


in from all quarters to corroborate this statement, as we 
believe it would be corroborated. 

If, then, such a difference is observed in the every-day 
history of a car, it is not unreasonable to suppose that the 
energy consumption of the whole of the cars on any tramway, 
will increase steadily as the many wearing parts which go to 
make up the trucks and equipments tell off their years of 
service. It is certainly true that no one who has not had 
the opportunity to observe the facts for himself, or to hear 
of them from reliable sources, would credit the extent to 
which this depreciation occurs. l 

If some of our leading truck makers could persuade them- 
selves that there is something to be learned about their busi- 
ness outside their own shops ; if they could bring themselves 
to spend a week or two in car-sheds which have been estab- 
lished for anything over five years, they would learn things 
through their own eyes, and from the mouths of foremen 
and blacksmiths, which ought to be sufficient to make them 
doubt for a time at least the excellence of their designs. 

When examining the consumption of energy per car-mile, 
it is almost essential that figures should be got for whole 


| 5th year. 6th year. 7th year. 
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| 
2 i | Winter. Summer. Winter. 5 Winter. | Summer.| Winter. Sumer Winter. 'Summer.! Winter. N Winter. Summer. 
Units per car- mile. | 1100; — 981 , 978 ; 1105; 1119} — — 1509 1464 | 1:529 | 1:550, — 1802 
Car-miles(1 = 1,000).. | 25 —: ' 32-45 | 339 | 6719 | 68 — — — — — — — 88 
Route-miles . Vidt 55 | 5:15 14:50 — | 21:25 21:25 21:25 
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Tramway No. 2. lst vear. | 2nd year. | 9rd year. 4th year. 5th year. ` 6th year. 7th year. 
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1:228 : 
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Units per car-mile ... 765 — 770 767 950 800 — | — 1109 1222 | 1229 | — 1278 
Car-miles (1 = 1,000)... | 21 = 229 . 21:06. 3044 [2976 | — | — | se Poi "T MES — 35 
Route-miles — ... at 4°66 | 4°75 | 475 | — 672 672 672. 
| | 
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Tramway No. 3. Ist year. 2nd year | 9rd year. 4th yenr. í 5th year. 6th year. Ith year. 

A . | Winter. | summer. Winter. Summer. Winter. iSummer.| Winter. Summer. Winter. Summer. Winter. Summer.] Winter. Summer, 
Units per car- mile. 951 — 879 827 1085 980 — — 1176 |1153 | 1:000 | 1069 | — 1104 
Car-miles (1 = 1,000)... | 124 — : 138 | 148 | 1489 | 14°15 — — — — — — — , 17°25 
Route- miles s 4'60 4 60 ; 4'60 4'60 4 60 4'60 4'60 


attacks all apparatus on all lines whatsoever, from. swamping 
his original feeders before he is aware. That is the thing to 
be feared above all, for it comes stealthily, as a thief in the 
night, and calls for constant watching over years. 

On first thoughts it would appear that the figure which is 
obtained by every engineer for his own lines many times in 
the year—the units used per car-mile run—would indicate 
infallibly, the approaching need for new copper. So it does, 
but at the same time it may be indicating several other 
things in an identical way. The units used per car-mile 
undoubtedly will rise as the feeders are loaded more and 
more, owing to the increasing traffic density, but so will 
they rise as the permanent way deteriorates, as bonds loosen, 
and as car equipments age. Increased speeds, heavier loads 
and shortened headway are all to be included in the term 
* greater traffic density," and they are all known or 
ascertainable quantities: but the other factors tending to 
raise the consumption of energy are not to be expressed so 
easily or so certainly. Of course, if it is known in any 
particular case that the mean speed over a certain period is 
1 or 2 miles per howr higher than the mean speed over a 
certain other corresponding period, it will be reasonable to 
suppose that any considerable rise in the units per car-mile 
is due in great measure to it, but if next year the comparison 
shows a continued rise in units per car-mile, without an 
appreciable move in mean speed, it will be necessary to carry 
comparative statistics further. 

We believe it was Mr. Mozley, of Burnley, who stated 
some years ago that the energy taken by a car just prior to 
overhauling is some 25 per cent. greater than the energy 
taken just after overhauling ; and we wish that faith in 
portable meters as used under tramway conditions was a 
little more general, so that a * stream of facts " might flow 
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years, except when the traffic is greatly different in the two 
halves of the year, for it is not uncommon, although by no 
means universal, to find that winter conditions raise the 
energy consumption above the summer half. That is put 
down often to the dirty state of the rails, but must be due 
in part to the longer lighting hours. 

On the other hand, there are lines on which the winter 
traffic is but a fraction of the summer traffic, and, in conse- 
quence, the feeder losses are so small in winter that the units 
per car-mile are less in winter than in summer, and in order 
to find out in this way whether feeders are being overloaded 
the figures relating to the busy seasons only ought to be 
compared. 

The study of figures derived from undertakings scattered 
widely over this country has not proved of so much value as 
was hoped on account of the inability to obtain reliable 
information as to mean speeds, car-mileage and local condi- 
tions. Nevertheless, such figures as were available are not 
without interest, and some examples are given above. 

In Tramway No. 1 there is seen a continuous increase in 
units per car-mile, while the mileage density decreases year 
by year as new lines are opened. The route mileage is 
quadrupled during the period. There is no observably 
constant advantage-of summer over winter. The increase of 
70 per cent. in the consumption of energy over seven years 
may beexplained by (1) depreciation of cars and track ; (2) 
Increase of mean speed; (3) New lines may have been 
scantily provided with feeders. 

In Tramway No. 2 there does seem to be some ground 
for saying that summer rails are easier than winter, but the 
evidence is not at all conclusive. The mileage density 
increased up to the third year, but dropped in the fifth year 
and after. As the units per car-mile continue to increase 
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all the time, ending nearly 70 per cent. higher than at the 
beginning, it is evident that mileage density has had little 
effect in this instance. Probably the mean speed has gone 
up, and certainly depreciation has taken effect, while the 
somewhat abnormal rise in units per car-mile after the route 
mileage was lengthened may point to insufficient feeders for 
the new line. 

In Tramway No. 3 there is good evidence of benefit due 
to summer, as the units per car-mile are consistently less in 
summer than in winter. As the car-miles increase, while 
the route-miles remain constant, the mileage density increases 
and the difference between the units per car-mile in the first 
and seventh years may be ascribed fairly to that cause, aided 


Tramway No. 1. Ist year. 2nd year. 


D 


8rd year. 


estimating the probable expenditure on projected tramways 
to note that the old figure of one unit per car-mile which 
used to be taken as a safe average for any line, must be 
superseded, and it is equally interesting for those who attempt 
to estimate running costs and dividends to realise that the 
demand for energy per car-mile always increases, and 
generally runs up at a very serious rate. 

Depreciation cannot be avoided, but it may be mitigated ; 
energy must be used for lighting, but much that is used at 
present might he saved ; motormen will always fall short of 
perfection, but comparatively enormous amounts of elec- 
tricity can be put to better uses than heating motors and 
cables, if well-known precautions are adopted; and this 


4th year. 5th year. 
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; "m | | 
Winter. Summer. Winter. Summer. Winter. Summer. Winter. Summer. 
i i 


l 
Winter. Summer. Winter. Summer. Winter. Bummer. 
Units per car-mile Le 950 — 1209 1181 | 1:503 | 1:361 — | m3 1372 1344 1392 1331 — | 1:351 
Car-miles 78:9 — 1112 , 10873. 1474 | 15315 — id — ' — — — — — 194 74 
Route -miles 130 23:25 | 27 | — 28:95 30°70 30°70 
: : | J); = 
Tramway No. 5. lst year. 2nd year. | 8rd year. i 4th year. | 5th year. | 6th year 
Winter. | Fummer.| Winter. Summer. | Winter. | Summer. | Winter. Summer. Winter. Summer. | Winter, | Summer. 
Units percar-mile — ...| 988 992 993 964 — — | 1146 1100 1133 ' 1145 | — | 1128 
Car-miles... .. —..| 5892 , 5647 | 5439 | 5598 | — ee ac WES — = — 68:9 
Route-miles 813 | 813 | — | 813 0:50 6:50 
55 ae AE NN mas T aie a DT 
Tramway No. 6. | lst year. | and year. | 8rd year 4th year. 5th year. 

: Winter. Summer. | Winter. Summer. | Wintor. | Summer. | Winter. | Summer. | Winter. | Summer. 
Units per car-milo... i e. 1270 1310 | — — 1:548 1:476 1:665 17701 — 1:538 
Car-miles iis bd —. 9334 HE — = E >S Sa = = 42°34 
Route-miles... UM 8 nid 50 l — | 8°41 8:85 8°85 

: | | 
EN „ NE RACE RT •ę(/%JJ)))PJdd ee eh ae "cA ae et ees eee a 
Tramway No. 7 1st year. | 2nd year | 8rd year 4th year. 5th year. 

. | Winter. | Summer. Winter. ! Summer. | Winter. Summer. Winter. Bummer. Winter. Bummer. 
Units per car- mile 1:213 1:273 — —  , 1425 1:432 1410 - 1400 — 1:654 
Car-miles... 20 43 1850 | — — ' — = ates = — | 194 
Route miles 3:25 — 2˙98 2˙98 2:08 


by en and perhaps an increase of mean speed as 
well. 

Tramway No. 4 supplies further evidence in favour of 
summer. The mileage density is about equal in the first 
and seventh years, but fluctuates in between, while the units 
per car-mile tend to rise to a maximum and then fall off, 
possibly showing when extra feeders or new power stations 
were put down. 

There is no help for the summer theory in Tramway 
No. 5. Taking the winter months, there is a rise up to 
the fifth year, when the route mileage decreased and the 
units per car-mile fell slightly, but the summer readings do 
not confirm the suggestion that the route mileage reduction 
lessened the feeder losses for the units per car-mile for 1904 
summer are greater than for 1903 summer. Probably this 
case affords a good example of the effects of depreciation 
unaided by other energy wasting causes to any serious degrec. 
The summer theory is not helped in Tramway No. 6 either. 
The units per car-mile rise heavily to the last year when they 
return to the third year's level. This tramway has some 
very steep hills, and the increase may be due to attempts to 
vo up the hills faster. Cars may be expected to depreciate 
quicker on a hilly than on a level line, and this seems to be 
confirmed by Tramway No. 7, where there is a heavy and 
continuous increase in units per car-mile, which can hardly 
be attributed to anything but the wear and tear caused by a 
remarkably hilly line, as the slow increase of mileage density 
is not enough to account for it. 

Many other examples might be given, but the above are 
fairly representative. Circumstances made it necessary to 
take the units per car-mile, and car-miles for one month only 
in winter and summer, but all the figures are comparable, 
and it is highly probable that they do not differ materially 
from an average struck over the whole of the winter and 
summer months. 

It is particularly interesting for those who are engaged in 


journal has made no secret of its helief that greater economies 
than all these may be within reach at this moment. It is 
suggested, therefore, that in every case before deciding to 
put down additional feeders the whole of these alternatives 
should be examined thoroughly and tested if considered at all 
practicable under the particular conditions. Confidently, it 
may be said that increased traffic and mileage densities, faster 
motors, larger cars and longer routes may be offset in the 
energy account by systematised economy. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


A Pelton Wheel with Special Regulating Nozzle. 


We illustrate herewith (figs. 1 to 6, p. 75) a new tangential water- 
wheel, with rectangular nozzle, which has been designed and con- 
structed by Mr. Percy Pitman, of Bosbury, Ledbury. 

The nozzle consists of fixed and moving portions N and c respec- 
tively. The latter is carried by a frame pivoted at p, and can be 
moved in front of the fixed portion of the nozzle by means of the 
screw-gear shown. The joint between the moving and fixed 
portions of the nozzle is accurately machined to a fit, so as to 
avoid leakage at partial opening. To the lower portion of the 
fixed part of the nozzle is bolted a tongue or guide D of phosphor 
bronze, which fits accurately between the arms, on which the 
moving piece c is mounted. It will be seen that the inlet edge of 
the moving piece c is rounded off, with & view to giving an easy 
entrance to the water at all openings. The stream which flows out 
is found to be solid and transparent at all stages of opening. The 
wheel itself consista of specially shaped buckets bolted to a 
machined pressed steel centre and revolving at 108 r.p.m. within a 
steel plate casing. 

The supply pipe, which is 12in. in diameter, is provided with a 
sluice valve fitted with a spring-loaded relief valve to prevent 
danger from water-hammer, in case the regulating nozzle is sud- 
denly closed. 
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Where large quantities of water are available, a series of such Motor-ear Head Lights. 
nozzles can be fitted, and can be closed in succession, automatically " 8 
Mzssrs. KuETTNEB, MACDONELL & CooksoN, LrD., of 37, 


or by hand. . 
Mr. Pitman also supplies a centrifugal governing gear provided 
with a compensating gear for close governing of the speed. 
The governor actuates, through bevel and worm gearing, either a 
deflecting plate fitted to the nozzle, or the rectangular regulating 
nozzle itself when economy in water is desirable. 
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WITH DBEFLECTING PLATE. 


Fid. 6.— SECTION oF PRLTONR WHEEL. 


The governor gear operates on a well-known principle, which will . 


be made clear to our readers from a perusal of the above diagrams 
and arrangements are made for hand regulating. 

Needless to add, these wheels are specially adapted for coupling 
to electrical generators, for which purpose they have been largely 


used. 
Push-Button Keyholder. 


In fig. 7 we illustrate the Ediswan" push-button keyholder, 
in which the on and off positions are obtained by alternate move- 
mente of the button, which turns a small ratchet on its axis; 
across a diameter of this is-fixed the bridging-piece, which closes 
the switch. The porcelain is made in two pieces, and the terminals 
are so arranged that for wiring it is only necessary to remove the 
top ring and nipple without withdrawing the porcelain from the 
body. As the switch requires only one hand to operate it, many 
advantages are claimed, not the least of these being that the risk 
of breaking the flexible wire at the cord grip is reduced to a 
minimum. The holders are supplied either in polished brass or 
steel bronzed. An illustrated price list of this device has been 
issued by the Epmon & Swan Uxrrap Ersoraio Lionr Co., Lp. 


Endell Street, Long Acre, W.C., are supplying a line of motor-car 
lighting sets on a new system. These comprise head and side 
lights, tail light and ceiling light for pheton car, with battery. A 
number of these, together with an electric cycle lamp, are shown in 
a circular just received. We illustrate (fig. 8) one of a pair of side 


Fra. 7.—Pusu-Burron 
KEYHOLDEB. 


Fie. 8.—Moron-CAR SIDE 
LIGE r. 


lamps, which have a face 7 in. in diameter, and are supplied with two 
yards of wire, a 6-0. P. glow lamp each, and a switch with right and 
left fitting. The special battery consiste of four cells in a polished 
wood case with lid, weighing about 40 lb. This will light all the 
lamps for a complete motor-car installation for a period of 10 
hours. Electric lighting possesses many advantages over acetylene 
lamps; the latter are unreliable in regard to candle-power, are 
offensive in smell, are liable to explode, have constantly to be 
recleaned and refilled, and in addition there is at times the 
difficulty of obtaining calcium carbide. In the case of the electric 
system illustrated, the battery can also be used for ignition pur- 
poses if required. Smaller batteries can, of course, be used to 
light either the head, side, or tail lamps alone. 

We may add that Messrs. Kuettner have lately, owing to the 
steady growth of their business, removed to more extensive and 
commodious premises at the above address, which they have fitted 
up as offices, showrooms, garage and workshops, and where they 
are in a position to undertake repairs for motor-cars of all types; 
traction, stationary and ignition batteries; accumulator acces- 
sories; casting machines and electrical machinery of every descrip- 
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tion. 'They are also ready to execute orders for omnibuses and 
other heavy or light vehicles on the petrol-electric system. They 
are bringing on the market standard chassis and complete ‘electric 
cars with or without batteries. The batteries—which are situated in 
front of the driver under a hood — are light and durable, and, we are 
told, drive the cars, on an average, a distance of 70 miles. 


Glasgow Technical College Installation. 


The new buildings of the Glasgow and West of Scotland 
Technical College, which were opened last month by Captain John 
Sinclair, the Secretary for Scotland, although only at present 
three-quarters built, form the largest technical institution in 
Great Britain. The electrical installation has been carried 
out by MESSRS. ALLAN ARTHUR & UnE, of Glasgow, and the main 
switchboard, which was made by this firm, is illustrated below 
(fig. 9). This board, which is 36 ft. long x 7 ft. high, is divided up 
into three, consisting of two 250-volt boards and one 500-volt board. 
Each of the 250-volt boards has two 500-ampere main panels con- 
troling two separate supplies from the Corporation electricity 
department. On each of these main panels, which are of white 
marble 13 in. thick, there is mounted one 500-ampere quick-break 
D.P. main switch, two s.. plug fuses, and a supply meter of 
Chamberlain & Hookham's switchboard pattern. 


| There are on each board 10 feeder panels, and on each of these 


is mounted one 100-ampere D.P. change-over switch, two s.p. 100- 
ampere plug fuses, and an ampere-meter indicating the amount of 
current taken by each department. Oné of these main switchboards 


offices, examination hall, &c., are of the 3-light and 4-light spider 
pattern, with opal shades, and for single lights are ordinary single 

pendants. The blackboard fittings, which are of special construc- 

tion, were made by the contractors, and are suspended from the roof 

in such a manner that all the light is thrown on to the lecture table 

and blackboard, and none into the rest of the room. They are 

finished in white enamel, so that the amount of light reflected is 

considerable. : 

In the laboratories there are Nernst lamps of the Luna type for 
the general lighting, and on each table two or three 2-light double- 
standard brackets for individual student's work. The arc lamps 
are of various patterns —in the drawing rooms being of the inverted 
types of Crompton and Brockie-Pell makes, and in the other rooms 
open-type arcs of 8 or 10 amperes supplied by Messrs. Crompton, 
Messrs. Drake & Gorham, General Electric Co., and the Electrical Co. 

From certain panels on the main switchboards mains are run to 
distribution boards supplying the motors in the different depart- 
ments. Where these mains enter, a D.P. main switch and fuse in 
case is erected, controlling a fuseboard which supplies all the motors 
in that department; and beside each main switch there is also 
erected a unit meter, which indicates the amount of energy consumed. 
The wirihg from the above distribution boards is carried out in solid- 
drawn screwed steel tube, and ends at each motor in a p. p. switch 
and fuse. 

From one of the 500-volt panels, mains are run to a three-way D.P. 
6-in. break distribution board in cast-iron case each way supplying 
one ofithe large motors which drive th? fans for,ventilating purposes 


Fic. 9.—GLasGow AND WEST OF SCOTLAND ‘TECHNICAL COLLEGE: MAIN SWITCHBOARD. 


is on the negative side, and the other on the positive side of the 
three-wire system. 

The current, after passing through the main switches, is distri- 
buted to the different sub-panels by means of copper bus-bars at 
the back of the board which are easily accessible, and the change- 
over switches, should one of the supplies fail, prevent an inter- 
ruption in the lighting. 

On the top of each board is mounted an illuminated dial volt- 
meter of thistle pattern, and by means of a small n.p. voltmeter 
switch, the voltage on either supply can be ascertained. "There are 
also four single lamp brackets which illuminate the boards, two 
mounted on each of the main boards. 

From the two positive bus-bars, and the two negative bus-bars, 
copper bars are led to the 500-volt switchboard, which is situated 
in the centre, and from these the current is distributed through 
switches and fuses to the different motors throughout the building. 
The 500-volt board consists of four panels similar to the distribution 
panels on the lighting boards, and also four smaller panels, each 
containing one 250-ampere plug fuse. 

The 500-volt panels are completely enclosed on all sides by 
marble fillets, which isolate each panel. The switches on these 
boards are also of the change-over type, so that the current to the 
motors will not be interrupted should one of the supplies fail. 

All bus-bars and connections at the back of the switchboard are 
coloured - positive, blue; negative, red; and middle, white. 

There is a single polished steel rail on iron stanchions, which 
completely surrounds the board. 

From these main switchboards double-armoured vulcanised main 
cables are run in a trough under the dynamo floor and on red pine 
battens along the corridors to thc different fuseboards which they 
control. Each pair of mains feeds two fuseboards on each floor, and 
each floor has four fuseboards, enclosed in asbestos-lined teak cases, 
two on either side of the Corporation supply. 

From these fuseboards, which are of the 5-ampere D.P. fuse and 
8.P. switch type, and control the circuits in the different rooms, the 
wires are run in j-in. solid-drawn screwed-steel tubing to the inside 
wall of the different rooms, and then are carried to the lighting and 
switch points in teak-wood casings. 'The wiring is run throughout 
on the surface, and where tubing is used it is fixed on small cypress 
wood straps by saddles. | 

Some of the ways of the distribution boards are 10-ampere size, 
and from these 7/18 leads are run in l-in. tube to the different 
lecture rooms where lanterns are required. These wires terminate 
in a D.P. main switch and fuse controlling the lantern and variable 
resistance (which is fixed to the wall) through a plug. "There arc 
also fixed on the same board two s.P. fuses and a 5-ampere plug for 
a reading lamp. 

The fittings throughout, except in a few of the rooms, such as the 


between 40 and 50 motors. 


These motors are situated inthe basement. There is also a 500 - volt 
supply in the electrical engineering department, in the prime movers 
shop, and for the hoist motor. 

The installation consiste of an equivalent of over 2,000 lamps of 
16 c.P., 60 arc lamps, 22 arc lanterns, one photographic lamp, and 
There is over 28,000 ft. of tubing, 
36,000 ft. of casing, 27 miles of cable and flexible. 

The whole installation has been carried out by the contractora to 
the specification of Dr. Magnus Maclean, Professor of Electrical 
Engineering at the College. 


Ilkley Destructor. 


We illustrate herewith a Horsfall destructor which has been 
provided in the health resort and residential town of Ilkley. It is 
erected adjoining the sewage works, where the clinker can be 


FIG. 10.---Horsrann DESTRUCTOR AT lLKLEY. 


readily used for filter beds, and where a use for the power may 
ultimately be obtained. 

The destructor, which is of the "'back-feed" type of the 
HoBsFALL DhSTRUCTOR Co., Lrp., consists of two cells, each 
capable of burning 10 tons of refuse per 24 hours. The refuse is 
tipped by the carts into a feeding bin at the back of the celle, then 
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- shovel-fed into the furnace through a gas-tight sliding door with 
balance weight, the clinker being withdrawn by a similar door at 
the opposite or front end of the cell.^ The forced draught is on 
the Horsfall patent hot blast system, with side boxes, and the 
cells have the Horsfall front exhaust flue. A special shoot is pro- 
vided for the destruction of slaughter house offal, which is cremated 
in the combustion chamber of the destructor. The boiler is of the 
cylindrical multitubular type, and is of comparatively small 
capacity, there being no demand at present for a large quantity of 
power. There is, however, even with this small boiler, plenty of 
steam to spare, and machinery will shortly be installed for 
utilising at least a portion of the available power. A by-pass flue 
is provided, by which the gases may at will be led direct from the 
destructor to the dust-catcher, without passing through the boiler. 
The dust-catcher is of the latest Accrington” type, in which the 
dust contained in the gases is deposited in an external pocket, from 
whence it is readily withdrawn without interfering with the 
working of the plant. We understand that practical tests have 
shown this dust-catcher to be capable of arresting over 98 per cent. 
ofthe dust contained in flue gases. The apparatus is strongly 
constructed in firebrick, and well stayed, so as to be very 
durable. The work was supervised by the Council's engineer, Mr. 
Henry West. : - 


PROCEEDINGS OF INSTITUTIONS. 


Street Lighting. 
By Haypn T. Harrison, M. I. E. E. 


(Abstract of paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester, December 12th, 1905.) 


‘THe antipathy which engineers have so far shown to the actual 
measurement of street illumination is, in the case of gas engineers, 
and, to a smaller extent, in the case of electrical engineers, due to 
the fact that they are in the habit of stating the value of a lamp 
as the candle-power which it will give when measured in the best 
position and without any globes or lanterns; therefore, when 
measuring etreet illumination a figure is generally obtained much 
lower than that claimed. 

For instance, a Welsbach mantle consuming from 3:5 to 3°75 cb. 
ft. per hour is generally stated as 70 c. p., whereas the very large 


number of measurements I have made during the last few years 


have shown that the average candle-power derived, when measured 
in the street, is 35. Again, a 200-volt 4-ampere “A” type Nernst 
lamp, according to the makers, gives 70 c.P. (heffner units); in prac- 
tice I have found them equal to 37 c. P. 

Again, a 500-watt direct-current open type arc lamp is generally 
called a 1,000-c.P. lamp; whereas Mr. Bradley's tests and my own 
go to prove that they average 600 c.P, Another example is the new 
gas lamps in Fleet Street, which were claimed as 200 C. P., whereas 
the actual measuremente I have made prove that they average 
135 c.P. 

Another example is the much-advertised gas lightipg in Kingsway 
and Aldwych. The gas journals are continually referring to the lamps 
used as 1,000 c.P., whereas the average of a large number of photo- 
metric measurements made by.myself and others prove that the 
average candle-power in the street is 515. 

In order to arrive at any decision as to the degree of illumination 
which may be considered efficient for various streets, it is necessary 
to decide first the units in which the value of illumination should 
be specified. The mean illumination of a street cannot be ascer- 
tained from measurements of candle-power, unless these are taken 
at a large number of different angles; moreover, it is necessary to 
state the height and distance of the lamps, in order to judge the 
illumination derived. 


In 1892 Mr. Trotter read a paper before the Institution of Civil. 
Engineers which dealt very fully with the matter, and his paper . 


is even now probably the most complete treatise on the subject 
extant. Mr. Trotter used an illumination photometer devised by 
himself, in conjunction with Sir William Preece, by which the 
horizontal illumination at various parts of the road could be 
measured. 

There are practical objections to the use of an illumination photo- 
meter as described by Mr. Trotter, which eventually resulted in my 
abandoning its use, but not until I had had practical experience 
of it for a period of about two years, and had obtained results of 
considerable value to me in my study of street lighting. 

. In order to judge the lighting of a street it is only necessary to 
know the minimum illumination gt any point where light is 
required, because if that illuminntion is sufficient for the purpose, 
it obviously follows that it will be ample elsewhere. 


It will probably be suggested that the value of the maximum 


illumination should also be measured and stated, in order that a 
diversity factor may be arrived at. The best lighted streets are 
those with the highest minimum illumination and with the lowest 
diversity factor, and, after having granted this definition, all that 
remains to be done in comparing the lighting of various streets is to 
state the value of the maximum and minimum illumination as 
measured therein. 

Bat the unit of illumination, namely, candle-power feet, is not 
sufficiently definite, for it is obvious that when speaking of illu- 
mination we really mean the degree to which something is illu- 


minated, and that will depend to a very large extent on the average 
angle at which the light strikes the various surfaces of that object. 
In the design of instrument I recommend, an angle of 45" has 


.been chosen; if it had not been for practical reasons, I would have 


preferred a vertical screen. I abandoned the horizontal screen, 
which I used for many years, because the angle of incidence when 
measuring at a distance from the post became 80 large as to reduce 
the illumination on the screen tothat point when it was difficult to 
get a balance, and, moreover, unless the screen was accurately 
levelled, considerable errors were liable to creep in; these faults 
made it practically impossible to measure the minimum illumina- 
tion, which I consider the most important factor. 

Other reasons of equal importance are that, owing to the great 
variation in the spectram of lamps used for street lighting 
purposes, a flicker method of obtaining a balance is essential for 
accurate work, and an angle of 45° is found more convenient in the 
design of this part of the apparatus, and that the illumination of 
vertical objects in a street is of equal, if not greater, importance 
than that of the road and pavement. Therefore, by stating the 
value of the illumination on a screen at an angle of 45° we are 
probably giving the most useful information for practical purposes. 
Moreover, the measurements obtained at this angle arc as easily 
converted to measurements of candle-power as would be the case if 
any other angle were used, and the fact that the candle-power of 
the lamps in one direction only is measured simplifies this cal. 
culation considerably. The most convenient height for making the 
measurement I have found to be 4 ft. 

Therefore, for the purpose of measuring and comparing the illu- 
mination of streets, roads or open spaces, I would suggest that the 
minimum and maximum illumination, which can be derived at any 
point, be stated in units of c.p. ft. measured on a plane surface 
inclined to be vertical at an angle of 45°. 

I have, from various published statements, obtained the opinions 
of gas and electrical engineers as to the present-day requirements 
in this direction, and from tests made by myself and others am 
able to give a rough average of what actually occurs in practice. 

From the valuable tests taken by Mr. Pearce at Manchester, I 
have extracted the following figures, which give an example of the 
lighting of main thoroughfares of an important town :— 


Minimum 
Distanee direct 
Position, Lamp. apart. — illumination. 

Piecadilly ... . 900-watt enclosed arc ... 76 ft. 62 
Sackville Street . Intensified gas n 38 
Albert Street . 600-watt enclosed arc ... 57 „ 54 
All Saints’ ... . Intensified gas ... 102 ,, 14 
Piccadilly ... ... 600-watt enclosed arc... 66 „ 30 
Cheetham HillRd.... Incandescent gas 206 „ 013 


A much more interesting example in this neighbourhood is that 
of Gorton, where Mr. Pearce has lately replaced 25 double Welsbach 
mantles, each taking 4 cb. ft. of gas per hour, by 22 enclosed arc 
lamps giving 400 c.r. each. The gas lighting in this case used to 
cost £150 pe? annum; the electric lighting is done for £170. 
Taking an average candle-power for the gas lamps based on the 
figures given by Mr. Price, of Birmingham, and measurements made 
by myself elsewhere, the candle-power will work out at 80 per post, 
therefore it will be seen from the following figures that the mini- 
mum illumination has been increased four times at an extra cost of 
17 per cent. per annum :— 

Old System.—Incandescent gas, 80 c.P., 90 ft. apart, minimum 
illumination (direct), 037. | 

New System.—-Enclosed arc lamps, 400 C. P., 100 ft. apart, mini- 
mum illumination (direct), 145. : 

As & final example, I propose to take the much disputed City and 
Kingsway lighting. Inthe case of Kingsway, the length is 4,000 ft. 
and the breadth 100 ft. . 

There are 51 high-pressure gas lamps, and the measurements I 
had made in October averaged 670 c.P. on the lamps in good con- 
dition, and 430 on those which were in poor condition.  'lhe posts 
are staggered, therefore the maximum distance from any post 
would be 46 ft. where you would be deriving light from three 
sources, two of which would be available on a screen at an angle of 
45^, but, for the sake of comparison, I propose to consider one only. 
This works out as follows:— : 

Kingsway.—High-pressure gas, 515 C. P., 80 ft. apart, minimum 
direct illumination, °206. z 

In the case of Fleet Street, 12 10-ampere lamps in muranese 
globes have lately' been replaced by 34 pairs of incandescent gas 
mantles. 

In the case of the gas lamps, the two mantles are placed side by 
side, therefore, the minimum candle-power measured is across the 
road, where it averages 80 C. p., and this will be the point at which 
the minimum illumination occurs, namely, at a distance of 30 ft. 

The old arc lamps were at a distance of 137 ft. apart, and, as they 
gave 680 C. p. when measured at a distance of 30 ft., it can be taken 
for granted that 600 would be a safe average to take at the greater 
distance. i : 

City, Fleet Strect.—Old arc lamps, 137 ft. apart, minimum direct 
illumination, 117. New gas lamps, 48 ft. apart, minimum direct 
illumination, 08. The actual minimum illumination between the 
gas posts would be 48 ft. apart, minimum direct illumination, 18. 

I think I have now given suflicient opinions and examples to 
formulate some idea of both the past and present practice. The 
very figures which I have put before you show the diversity of. 
opinion, as demonstrated in practice; it is therefore only possible 
to obtain a rough average, but nevertheless, this will form some 
basis to work on. 

I do not propose to consider the more brilliantly-lighted streeta 
of Manchester, or the gas company's latest show in Aldwych and 


78 | THE ELECTRICAL REVIEW. [Vol.59. No. 1,468, January 12, 1906. 


Kingsway, as there is little doubt that the illuminating of public 
buildings in the case of the former has been aimed at as much as, 
if not more than, lighting the streets ; and the latter case, as far as 
one can judge, is an advertisement for the gas companies, the cost 
of which will probably never be disclosed. "Therefore, I think we 
may take it that in most towns the minimum direct illumination is 
as follows :— 


Main thoroughfares, minimum direct illumination, 050 o.P. ft. 
Side streets, " - - 025 „ „ 
Suburban streets, = 8 i 005 „ „ 


These figures are averaged from actual measurements made in the 
street, and not from the fictitious values often claimed, and it is 
interesting to note that in many places where electric light has 
been installed, these values have been exceeded, whereas the actual 
illumination obtained from gas mantles is generally much lower 
than that estimated by the representatives of the gas industry. 

The usual test for the value of the minimum illumination is the 
possibility of reading a Bradshaw railway guide. I find, personally, 
that this is possible at an illumination equivalent to 05 c.p.-ft. 
With 005 c.P.-ft., you cannot recognise a face; in fact, can only just 
avoid running into anything. Mr. Trotter found moonlight to be 
028 o.P.-ft. in England near full moon; thus it will be seen that in 
the side streets of large cities the minimum illumination approaches 
full moon, but in the suburban street is less than one-fifth. Unless 
the value of illumination in any street exceeds, say, 015 c P.-ft., it 
could hardly come under the head of street lighting, but should be 
called “ beacon lighting,” as suggested by Mr. Trotter. 

The remainder of my paper I intend to give up to discussing the 
possibilities of improving the existing state of affairs without in- 
creasing the cost in any way. It is now several years since I came 
to the conclusion that the efficiency of street lighting must be jucgen 
by the minimum illumination derived at any point, and I devised 
fittings to increase the light at that point. By far the most efficient 
of these, which is fully protected, is now being manufactured by the 
Reason Manufacturing Co., of Brighton. In designing these fittings, 
I took the following facts into consideration :— 

1. That the rays directed above the horizontal are useless, and 
therefore can be diverted up and down the street to increase the 
distant illumination. 

2. If the posts are erected on the edge of the footpaths, the rays 
which would illuminate the adjacent houses or flelds are practically 
useless, unless the houses have a reflecting value, which is very rarely 
the case. 

3. The rays of light illuminating the street near the post should 
be of small value compared to those directed to a distance up and 
down the street, in order to obtain even illumination. 

The above conditions, in short, mean that practically only a 
quarter of the mean spherical candle-power is useful, and that 
the other three-quarters are wasted unless directed into the 
required direction. The extent to which this fitting succeeds is as 
follows :— 

The average candle-power of the lamps measured from all parts 
of the street will be found to be 2:2 times the mean spherical 
candle-power, and the maximum oandle-power measured over the 
width of the road some distance from the post is nearly three times 
the mean spherical, the minimum candle-power measured adjacent 
to the post being equal to the mean spherical candle-power of the 
lamps. 

I have had to divide the source of light into two; in other words, 
to use two lamps in place of one. 

One-half of the filaments or glowers of each of these lamps is 
enclosed in a specially shaped hollow hemispherical reflector, 
fixed at such vertical and horizontal angles that in those positions 
(as viewed from the street) where the reflectors are not in them- 
selves increasing the illuminating value of the lamps to more 
than double the maximum of one lamp, the light of both lamps is 
allowed to shine. Thus, at no point does it decrease the light, 
and over the greatest area of the street the light is increased to the 
maximum above stated. 

These reflectors are of glass blown on to a mould of the correct 
shape, and in such a way as to form a bottle, the inside of which 
is silvered ; the opening is then hermetically sealed when fixing 
the cap; thus a reflector of about 88 per cent. efficiency is obtained, 
which efficiency is practically permanent. 

In the reflector the whole of the hemispherical rays are deflected, 
whereas in previous designs in which the lamp passed through a 
hole in the centre of the reflector, a great number of these rays 
were not utilised. Another point is that the lamps are in such a 
position that the maximum rays are used bothrin illuminating the 
distant parts of the street direct, and by means of the reflector. 

These fittings are free from what is sometimes called the bull's- 
eye" effect, as the maximum rays are not concentrated into any- 

where near a parallel beam, but are spread over an angle of 20°, 
and rays equal to twice the mean spherical candle-power of the two 
lamps are spread over an angle of 40^, which is generally the whole 
width of the road at a distance equal to twice the height of the 
post. ö 
In order to ascertain the type of lamp to use for the purpose, 
when basing calculations on minimum illumination it is necessary 
to know the candle-power derived from the lamps at an angle of 
about 20° to 30° below the horizontal, and about 10° on the path 
side and 30° on the road side, of an imaginary line drawn parallel 
to the kerb; this is, of course, for posts erected on either side of 
the road, which is the present-day practice. 

The following table is based on the average of a large number of 
measurements made in the street under working conditions 
(average mean candle-power of lamps 20° to 30° below horizontal, 
and 10° one side and 30° the other side of the line drawn parallel 
to the street) :— 


Watts Candle-power 
Electric lamps. consumed. at angles stated 
(1) Flame type Xm Shs a 400 1,300 
(2) Open type are - e 500 500 
(3) Enclosed are ; 1,000 1,100 
(4 - iss "e E 600 550 
(5) Reason fitting incandescent 
lamps aes gu us 200 120 
(6) Reason fitting incandescent 
lamps sas ses TE 120 70 
(7) Reason fitting incandescent 
lamps io 8 Lei 60 30 
(8) Reason fitting Tantalum lamps 70 : 110 
00 Nernst lamps “A” t i. 100—120 40 
(10) Nernst lamps B" type 50—60 15 
Gas consumed Candle-power 
Gas lamps. per hour. &t angles stated. 
(11) High-pressure mantles .. 30 c.f. 515 
12) High-pressure mantles ... oo 20 c.f. 215 
13) Intensified gas, two mantles (City) 7:5 130 
(14) Two low-pressure gas mantles ... 75 75 
T One low-pressure gas mantle 3°75 37 
(16) One low-pressure gas mantle 32 32 


I would particularly cal attention to Class 13, which appears 
unduly high. In my opinion this is due to the mantles being 
renewed at more frequent.intervals, as it is based on measurements 
made in Fleet Street which may be called without prejudice a test 
case. : 

It is now comparatively easy to set down the numbers of posts 
and fittings per mile necessary to obtain the minimum illumination 
generally provided for various classes of streets. 


DISTANCE APART OF Lamps oF VARIOUS TYPES TO GIVR 
REQUIRED MiNIMUM ILLUMINATION. 


Main | side streets, e 
thoroughfares, | Pept | 0. 
L onset X Lom Lesi] E 8 
Type of lamp. Posts | Posts Posts 
N Distance per Distance per Distance per 
apart. 1.000 apart. 1,000 apart. 1,000 
yards yards. yards. 
—uã̃— dde 
Electric tlame | 300 ft 10 | —.; — — | — 
Open arc .. | 200 „ 15 — — — | — 
Enclosed arc ... | 300 ,, 10 | at ae | — = 
" 200, | 15 300 ft. 10 ; — | — 
Reason fitting | 100 „„ 30 | 140, 21 300 ft. 10 
» 70 „ 43 100 „ 30 250 „ 13 
ii 45 „ 66 65 „ 46 150 „ 20 
$ 90, | 33 |130, | 23 |29, | 10 
Nernstlamp .. | 55, | 54 | 75, | 40 |180, 17 
$ -= e abs 46 110 „ 27 
Gas Laps. 
High pressure 200 „ | 15 | 300,, | 10 — — 
s 120 ,, 25 18) „ 17 — — 
Intensified  ... 100 „ 30 140 „ 21 — — 
Ordinary cb d gy 40 105 „ 28 240 „ 12 
5 50 ,, 60 75 „ 40 170 „ 17 
" 45 „ 67 | 70 ,, 43 150 „ 20 
l 


The above table is only approximate, and it and the follow- 
ing table, of which it forms a factor, are therefore simply for com- 
parative purposes. 

From the above table it is easy to calculate the quantity of elec- 
trical energy and gas consumed for illuminating 1,000 yards of 
streets, up to the various standards necessary, with the illuminants 
at one's disposal; and if electrical energy be taken at lid. per 
Board of Trade unit, and gas at 28. per 1,000 cb. ft., a very useful 
table of comparative costs is arrived at. In order to make this 
approximately annual cost, I have taken the burning hours at 


The following table gives the average total cost per annum for 
all-night lighting of 1,000 yards of streets, under the various require- 
ments and conditions of lighting, in the same order as before: 


MAIN STREETS. SipE STREETs. | oo 
Mainte- Mainte- Mainte- 

Supply. nance. Total. Supply. nunce. Total. Supply. nance. Total. 

£ £ £ £ 4 4 4 4 : 

100 90 190 — — — = — — 
1874 135 3223 xc uA. dues — — — 

| 250 45 295 — — =s — m Exe 

2 225 60 285 150 40 190 — — — 
B, 150 25 175 106} 21 1274 50 10 60 
© 1291 43 1723 90 30 120 | 393 13 523 
RQ 983 66 1643 622 446 1083 30 20 50 
561 1003 157 40) 63 103i | 174 271 45 
150 591 209% | 1123 44 1563 463  18j 653 
— — — 622 501 113 5 371 292 674 

180 105 285 120 70 190 —- — — 

, | 200 1374 3374 172 984 2654 | — — — 
S 180 671 247 63 474 1104 t 
( 120 70 190 84 49 133 36 21 57 
90 90 180 60 60 120 | 254 25) 51 


— as 
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The foregoing table demonstrates several interest ing points, the 
importance of which, I consider, cannot be over-rated. They are 
as follows :— 

1. The use of large units of light for general street illumination 
is expensive, and should be avoided where possible. 

2. The cost of maintenance is very often as high, if not higher, 
than the cost of electrical energy or gas; it must be borne in mind 
that in the foregoing table electrical energy is taken at 14d. per 
unit—it is very often less than this for street lighting, in which 
case the cost of maintenance becomes a stil more important 
factor. 

In calculating the cost of electrical energy when using carbon 
incandescent lamps, I have takea the lamps as consuming 4 watts 
per candle-power— which is reduced to 2 watts per candle-power, 
or evenless, by the Reason fitting; but, even if no special fitting 
bad been used, four 10-c.P. lamps consuming 160 watts are, when 
placed at 20 ft. apart, better than 160-c.P. lamps spaced at 80 ft., as 
the ratio of minimum illumination derived is 16 to 1, whereas the 
efficiency of the lamps is only 4 to 1. 

The highly efficient incandescent types of lamps which are now 
being put on the market, such as tantalum and osmium, are much 
more suited for low voltage than high ; these lamps, provided their 
lasting properties are improved, are eminently suited for street 
lighting, on account of their high efficiency and steady light-giving 

wer. 

PI have, therefore, lately been experimenting with them connected 
in series, with most gratifying results, and trust shortly to be able 
to recommend the supply of these lamps for street-lighting pur- 
poses. They will be low voltage (10 to 30), with thick filaments, 
intended to be run in series throughout the street, and controlled at 
the end of each series by a magnetic relay switch connected to the 
previous series, in a similar manner to that used for arc lighting 
by Mr. Robinson, of Hackney, and others. 

A very simple cut-out designed by myself prevents a fault in any 
lamp extinguishing the series. : 

In my calculations it is easy to see that I have not favoured elec- 
tricity in any way. In taking the cost of gas at 2s. per 1,000 cb. ft. 
I have teken a price which only 12 towns out of 223 are able to 
charge, all the others being higher; whereas 14d. per Board of 
Trade unit is higher than is being charged by a large number of 
electrical undertakings. 


The CzHAIRMAN (Mr. S. L. Pearce) said, with regard to measurement 
of illumination, the practice in Manchester was to measure the 
candle feet at various distances from one point and plot a curve, 
then turn the photometer round [and plot an adverse curve, and 
from these two curves a third one was obtained. He agreed with 
the author that it was better to have & number of smaller unitsthan 
a few large ones, but this could be carried too far. 

Prof. Schwartz thought the author had disregarded some matters 
of fundamental importance. Quality of light was a thing to be 
considered; also colour, steadiness and intrinsic brilliance. The 
human eye had been developed under sunlight. Sunlight was 
white only iabout high noon, later it became yellow, and before 
sunset red. Sunlight never became blue or green like the Welsbach 
light, and the best artificial light was that which inclined to 
yellow. If a spectrum of sunlight were examioed, it would be 
found that 80 per cent. of the total luminosity lay in the yellow 
rays. He had found that a horizontal card of sunlight gave 25 c. v. 
per eq. in. This intensity was too much. Since globes had been 
used for arc lamps, the distribution of light was better, and enabled 
people to see better. The reflector mentioned in the paper would 
treat the public to a higher intrinsic brilliance than they wanted. 
Diversity factor was not properly represented by stating the 
minimum value of illumination. The power of seeing was what 
they ought to aim at, not quantity of illumination. In some towns 
there was more illumination than was necessary, though this was 
not altogether the fault of electrical engineers; it had been forced 
upon them by the gas companies, who had increased the illumina- 
tion, and, if electricity had to have a share in public lighting, it 
must beat the gas. With regard to the author's statement that Mr. 
Trotter's method of plotting contour curves was laborious, he had, 
in conjunction with his colleague, Mr. C. F. Smith, drawn out a 
very simple way of plotting these curves. About 12 years ago he 
put down the arrangement of lighting at St. Pancras referred to by 
the author. 

Mr. NEWBIGGING (gas engineer to the Manchester Corporation) 
said he did not know on what grounds the author claimed that 
electrical engineers had less to fear from exposure as to the difference 
between actual and stated candle-power of a given lamp. On the 
author's own showing a 1,000-c.r. arc lamp only gave 600 c P. As 
to unsteadiness, this was exemplified by the unsteady burning of the 
arc lamps in the lecture room that night, which was in great contrast 
to the steady burning of an incandescent gas lamp. He agreed 
with the author on the value of photometric testing. If these testa 
were carried out on a 1,000-c.». gas lamp, and a 1,000-c.P. arc lamp 
for several hours, it would be found that the gas lamp would give 
a much higher efficiency. Gas engineers had used the photometer 
more than electrical engineers, as they were compelled in many 
cases to supply gas of a certain quality. In the case of arc lighting, 
all the light was reflected downwards, whilst in the gas lamps some 
of it was reflected upwards. It was from the general lighting effect 
that the different methods of street lighting would be judged. He 
would like the author to show an electrical undertaking in existence 
which was able to make a profit at 14d. per unit, but a gas company 
could sell at 28. per 1,000 cb. ft. and make a profit. Referring to 
the figure £7 for maintenance of high-pressure gas mantles, there 
was no such figure. If the author had started at 45s. and gone 
down, he would bave been nearer the mark. His own opinion was 


that the question of respective valucs of street lighting could best 
be solved from the points of both effectiveness and cost, 
by each having a street or square allotted to them, and 
taking an account of the capital outlay, mainteaance and 
consumption (measured by meter) of current or gas, and he 
would say that gas would work out much cheaper and be more 
effective. The figures given in the paper were, as far as they 
related to gas, both fallacious and misleading. 

Mr. AND&3EWS thought the question of illuminating the houses io 
the street worthy of consideration. He noticed that in some of the 
s‘reets lit by incandescent gas, the light was a'l on the street and 
the house: looked quite black, whereas in those lit by ar: lamps the 
buildings were better illuminated. 

Mr. D. L. Sanps said he could see no reason for placing the 
photometer screen at an angle of 43°. 

Mr. HanRIsON, replying to the discussion, said that in several 
small towns gas engineers never used the photometer at all. In 
places where he had been called in to advise impartially on the 
question of the lighting, he had often asked the gas engineers if 
they had taken photometer tests, and invariably their reply was that 
they did not believe inthem. He thought he had been misunder- 
stood as to his opinion of the man in the street. He laid a big 
value on his opinion. Replying to Mr. Newbigging, he would 
guarantee a 500-watt D. c. arc lamp to give 1,000 C.. at a certain 
angie, and with regard to the arc lamps in St. Pancras going to the 
scrap heap, he stated that 5,400 incandescent lamps in the district 
had been replaced by 1,100 arc lamps. Two large companies in 
London were charging 14d. per unit for lighting, and made a big 
dividend. Unfortunately, they did not have the advantage of huge 
gas holders, such as the gas manufacturers had. 


Storage Batteries and their Application to Public 
Institutions NM 


By F. Crawter, A. M. I. C. E. 


- (Abstract of paper read before the ASSOCIATION OF EN IN EERS-IN- 


CHARGE, January 10th, 1906.) 


THE author pointed out that modern design of battery plates 
tended towards the improvement of the Planté type, owing to the 
severity of the demands made upon batteries nowadays, such as 
discharging in one hour or less. In choosing a battery fora public insti- 
tution, the character of the load, its variation and its duration should 
be considered. In most cases the function of the battery was to supply 
current at times when the load was too small to be taken economic- - 
ally by one of the generating sets, and to act as a stand-by. Where 
power was to be dealt with also, the battery had to ensure the steadi- 
ness of the supply voltage, in spite of the variations of the power 
load ; but as a variation of voltage took place at the battery 
terminals when the load upon it changed, due to its internal resist- 
ance, it was essential to good results that the battery should be of 
very large size, or, better still, that an ordinary battery be 
supplemented by a booster, which would compensate for the fluctua- 
tions of the battery voltage. The author pointed out the fallacy of 
supposing that a battery in parallel with a dynamo without a 
booster could be charged without raising the dynamo voltage. The 
practice of charging a battery when the lamps were in use was 
exceedingly detrimental to the end cells, which were liable to be 
overcharged; it was better to use counter-E.M F. cells in the 
lighting circuit, and to charge the battery uniformly, but the 
booster system was the best, enabling the main generators to run 
always at constant voltage—that of the lighting installation— 
whether the battery was charging or discharging. This process was 
economical, because the generators could charge the battery whilst 
supplying the lamps direct. Charging the battery in two halves in 
parallel was & very bad system, as the respective halves did not 
receive equal charges. Where two batteries were installed, they 
should be charged separately, not in parallel. Charging at con- 
stant pressure was not recommended, owing mainly to the heavy 
rush of current at starting. 

The effect of persistent overcharging was to lead to loss of acid, 
and fall of sp. gravity owing to its replacement by water. A battery 
which was underworked was also likely to have a low sp. gr., as, 
for instance, in the summer time, but this would be remedied auto- 
matically, when the autumn brought heavier loads. 

The purity of the water used for topping up was most important. 
The water supplied by the Metropolitan Water Board was unsuitable, 
chiefly on account of its hardness. Rain water might be equally 
deleterious, owing to the presence of ammonia, salt, &c., in the air. 
Pure distilled water (not cven all distilled water was pure) must be 
used. Condensed steam from boilers was not trustworthy. 

Owing to the variation of capacity of a battery with the rate of 
discharge, the ampere-hours recorded as taken out in a given period 
were not alone a sufficient guide as to the amount of work done by 
the battery; an abnormally low voltage occurring after what 
appeared to have been ouly a partial discharge might imply that . 
the discharge rate for some unsuspected reason had been 
increased. 

It was a safe practice to charge cells with 10 per cent. more 
ampere-hours than were taken out, and to give them a gassiny 
charge for half an hour once a fortnight. Accurate records of the 
input and output must be kept, preferably with the aid of ampere- 
hour meters and recording voltmeters. 

All voltage readings should be taken with at least 3 of the normal 
10-hour discharge current passing, as open-circuit readings were 
valueless. 

Discharging two batteries in parallel—especially when one was 
old and the other new— was an exceedingly bad plan, as the load 
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would not be divided equally, and one or other battery would be 
fatally overworked. Discharging should not be carried too far— 
mot below 1:8 volts per cell; if this were done, and if the battery 
were not immediately re-charged, bad sulphating would ensue. It 
was better not to go below 1°9 volts. 

Where the connections between cells were lead-burned together, 
a milking booster, consisting of two machines coupled together, 
should be provided to charge any cell that might require special 
treatment. 

Variations in the specific gravity of the electrolyte ‘from the 
normal fixed by the makers should receive immediate attention; 
they were generally duc to abnormal working conditions, and could 
usually be remedied without meddling with the solution. Acid 
should on no account be added without the makers’ advice. 

As a rule, wide variations from the makers’ standard rate of 
charging were permissible, provided that proper precautions were 
taken to ensure a sufficient amount of charging. When the 
maximum charging rate was adopted, the charging curreut ought to 
be reduced to the normal rate as scon as gassing commenced, lest 
damage be done to the plates. 

It was advisable to have no metal but lead exposed to the acid 
fumes. Modern practice tended towards the provision of deeper 
boxes, so that the accumulation of material washed otf the plates 
should never rise so high as to necessitate cleaning an operation 
both laborious, and injurious to the plates. 

The battery ought always to receive careful tredtment, for, after 
a period of neglect, it could not be restored to its former eticiency 
and good order. 


NEW PATENTS APPLIED FOR. 


Os mpiled expressly for this journal by W. P. THompson & Co., Electrical Patent 
nts, 822, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


9.0014. ''Iuiprovements in or relating to electrode material for vapcur etec- 
tric Apparatus." C. O. Bastian aud G. CALVERT. (Date applied. for under 
Rule 5 of the Patents Rules, 1905, February Ist, 1905.) Deceu:ber 50th. 

26,952. ''Improvements in telegraphy and signalling by means of sound.“ J. 
€«3inpsExr. Decen ber 27th. 

26,970. “Improvements in sparking plugs for combustion engines and the 
‘ike.’ H. J. LA Force. (Date applied for under Patents Act, 1001, May lath, 
2905, being date of application in France.) December 27th. (Corap ete.) 

20,981. ‘Improvements in and relating to electric glow lamps.“ 
HanrvoNso. December 2ith. Complete.) 


27,002. “Improved manufacture of electric incandescence lamp Flaments from 
tungsten or molybdenum or an alloy thereof. A.C. Broxam. J. Lux, Austria.) 
December 27th. 


27,002. ** Double-armature dynamo or electric motor and transformer.” W. L'. 
"Enowrsox. (Vittorio Gioberti & Co., Italy.) December 27th, 

77,0985. “Improvements in sparking plugs for use in internal combustion 
engines.“ . LOoNGTOHhD. December 28th. 

27.0053. *'Improvements in and relating to trolley heads fer electric cars and 
shnilarly driven vehicles." J. Witkixs and B. Woornovsr. December 28th. 


27. Improvements in swivelling contacts for the trolley standards of 
electric tramcars and the like." M. B. MovsNi1AiN and G. M. Gisse, Decem- 
iur 28th. 

27,000. “Improvements in or relating to trolley pole standards of electric 
vramcars and the like.” M. B. Moustais and G. M. GiBsog.. December th. 

27,090. ** [Improvements in electric motor control systems and in apparatus 
therefor.” THE British THoxsos-HovsToN Co, Ir. General Electric Co.) 
December 28th. 


27,008. Improvements in electric laundry irons." 
Holmes Richardson, United States.) December 28th. 
VAX. “Improvements in electrical switches." 

ber Wth. 


77,152. “Improvements in or relating to cores of electro-magnetie machine.“ 
F. Poit ur. and I.. LounNER. December 29th. (Complete. 


2,159. Improvements relating to electric accumulators.’ G, DANVILLE. 
December 20th. 


27,130. “Improvements in automatic suspension gear, and cabie coupling fer 
e'ectric arc lamps and the like.“? C. SMart. December 26th. 


21157. "Improvements in and relating to electric sparking devices 
for internal combustion engines.” D. E. Brown and C. A. VaANDERVEL., 
December 2th. 


71,197. “ Improvements. in and relating to electric traction systems.” Tur 
Bumeu THosson-Houston Co., Lip., and F. W. Carter. December 30th. 


iw. “Improvements in and relating to dynnmo-electric machines.” 
&L14;EMEINE ISLEKTRICITATS GESELLSCHAET. (Date applied for under Patents 
Etz, 1901, January 20th, 1905, being date of application in Germany ) December 
th. Complete.) 

27,224. Improvements in e'ectric conduits." 
December 30th, (Complete. 

21,225. ‘Improvements in and apparatus for the manufacture of conduits for 
e:ectric cables." J. II. Surron and I. Greosox. December th. Complete.) 

21,224. Applying electricity to display boxes, delivery bcxes, and other 
A&'ücles." W. R. CouiNos and W. TvrrLEy. December 40th. 

77,941. ‘Protected or armour-elad com ined electric switeh-fuse plugs. 
H. H. Berry. December 30th. 


71,242. ** Improvements in or relating to the control cf electric motors." 
W. A. CLATUVOTHV, A. Homes, J. H. HoLMES, L. W. Hot Mes and E. Houses. 
December 30th. (Coinple:e.) 


71,251. “Improvements in continuous current are lamps, particularly 
applicable to search lights, pr. jection lainpsand the like." P. Morrer. Date 
applied for under Patents Act, 1901, December 31st, 1904, being date of applicu- 
nin Germany.) December 30th. (Complete.) 

27.255. Improv ements in or relating to advertising shades for elec tri ic and 
aiher lamps. J. WEBSTER. December 30th. 


27,30. ‘Improvements in alternate current commutater motors and 
generators." V.A.Fyxx. December 30th. 


27, 271. A new or improved method of winding the coils of electrical 
measuring or indicating apparatus and the application thereof to Instruments 
for detecting and obviating leakage from conductors of electricity.” J. M. 
Morrat, R. J. Bott, J. W. MasLEvy and Tur. ErrkcTRIe SAFELY APPLIANCES 
C», Lip. December 30th. 

27.20. Improvements in time switches for switching on and off gas, elec- 
wzioity or other agents." A. Horstmann, 8. A. Horstmann, G. O. H. HORST - 
X ANN, E. H. Horstmann and W. T ED, An. December 30th. (Complete.) 


G. Ke 


R. Hapnas. (Eml 
(Complete 


. R. Comises. Decem- 
e 


J. H. SU 1ToN and L.Gregson. 


PUBLISHED SPECIFICATIONS. 


Copies of any t these Bpeciflcations may be obtained of Messrs. W. P. 
Tuompson 4 Co., 322, High Holborn, W. C., and at Liverpool, price, poet 
frre, 9d. (in stamps). 


1904. 


Arc Lichtinc L APS. L. 8. Andersson. (Date applied for under International 
Convention, November 90th, 1903.) 25.682. November 25th. 


Means ror Reeviatine ELkcTRIC Cincrirs. H. Leitner and R. N. Lucas. 
25,781. November 26th. 
FuslBLE ELECTRIC CcT.OvTs. British Thomson. Houston Co., Lid. (General 


Electric Co.) 26,169. December Ist. ' 

CONSTRUCTION or Lock AND ELECTRICAL CONTACT MAKER AND BREAKER FOR 
Lirrs. A. C. Burnett and J. Richmond. 27,868. December 20th, 

PROTECTED on ARMOUR CLAD Exvectaic Switch Fuses. H. H. Berry. 28,540. 
December 28th. 

SELF-ACTING ELkCTRIC MOTOR STARTING Rueostat. J. A. Hirst and P. 8. Brook. 
28,8340. December 30th. 

Ligtip RESISTANCES FOR CONTROLLING THE CURRENT IN ELkcTRo-MoróBs AND 
THE LIKE. Bruce Peebles & Co., Ltd., and A. C. Peebles. 29,607, December 
81st. 

Spack TELkaGRAPHY. J. S. Stone. 
vention, December 19th. 1903.) 

ELECTRIC TRANSFORMERS. British Thomson-Houston Co., Ltd (General Elec- 
tric Co.) 26,174. December Ist. 

ELECTRIC Motor CONTROL BYSTEMS. 
(General Eleetric Co.) 27,401. December loth. 

ELECTRIC TRAMWAYS AND RaiLwars. F. W. Baynes. 28,175. Decemter 23rd. 

BoLoMETERS AND Space TrLEGRAPH|Y, J. S. Stone. (Date applied for under 
International Convention, February 15th, 1904.) 24,827. December th. 


(Date appliel for under International Con- 
25,6047. November 24th. 


British Thomson-Houston Co., Ltd. 


1905. 

ErrcrRic CocrLiNGs, J. E. Bousseld, (Firm Julius Pintsch.) 
May 15th. 

MAGNETO- ELECTRIC [ONITION APPARATUS Fok PETROL EENGINES AND THE LIKE. 
F. R. Simms and R. Bosch. 11.773. May Aird. 

Ecectric Motors AND Dysamo-Erectrric Macittnes. Viekers, Sons & Maxim, 
Ltd., and A. D. Wil minson. 3,171. February Lith. 

IMPROVEMENTS IN INDUCTION CoILs. R. Bines. (Date applied for under Rule 5 
Patents Rules 1905, February Bth, 1905.) 4,1004. 

APPARATUS FOR AUTOMATIC ELECTRIC. ADVERTISING AND LIKE PURPOskS. G. C. 
Fricker. 4,273. March Ist. 

ELECTRIC Insutatons. T. Cushing. 4,715. March 7th. 

ALTERNATING CURLEST DWNAMO-EI.EKC TIC MACHINES FOR SVNCHROUNISING AND 
CONNECTING THEM WITH DisTRIBUTING CONDUCTORS. J. Y. Johnson. Voigt 
and Haeffner, Akt.-Ges.) 7,5U1. April loth. 

PLC Boxes AND THE LIKE FOR THE CONNECTION OF ELECTRIC CoNDU TORS Te 
THE MAIN SurPPLY Cannes. G. A. Kirk and Corlett Electmeal Engineering 
Co., Ltd. 8.652. April 22nd. 

ELECTRIC CURRENT Motor. J. Kruyswijk. 9,344. Mays 3rd. 

DEVICE FOR LiImitine THE SPEED OF COMPENSATED SINGLE-PHASE AÉTERNATE 
Cenkest Motors. Elektrizitats Akt.-Ges. vorm W. Lahinever & Co. 
(Date applied for under International Convention, July 30th, 1901.) 11,4141. 
May Slot. 

RESPONDERS FOR WIRELESS TELEGRAPHY. W. J. Hancock. 13.327. June th. 

ELECTRIC SWITCHES For Corn FREED Mi. Cn AN ISIS, TIME SWITCHES, OB THE LIKE, 
Siemens Bros. & Co., Ltd. (Siemens Schuckertwerke GI. h. I.) 13.590. 
July Ist. 

DyrNJ Ade ErkcrTRIC MACHINE. British Thomson- Houston Co., Ltd. 
Elektrizittts Ges.) 13.708. July drd. 
ELECTRICAL RecorbDine Devices. G. Harrison. 

Co.) 13,953. July 6th. : 

SUSPENSION OF Et. LTA Motors oF LOCOMOTIVES AND OTHER ELECTRICALLY- 
PROPELLED VEHICLES. British Thomson-Houston Co., Ltd. General 
Electric Co.) 14,222. July loth. 

MICROPHONE APPARATUS FOR TELEPHONE AND OTHER Cinctits, Q. Majorana. 
14.314. July Mth. 

Process Fog EATRACTING METALS FROM ORES AND OTHER METALLIFEReUS 
MATERIAL BY ELrcrTRuotYl1ic0 MEANS AND APPARATUS THEREFOR, Ganz and 
Co., Eisengiesserei mwl Maschinen-Fabriks Act-Ges. (Date applied for 
under International Convention, August 26th, 1901.) 15,08). Juh 21st. 

F. IH CTI Wiring. R. F. Yorke. 15,96. August 2nd. 

TELEPHONE OFFICER SYSTEMS AND METHODS OF FISTANLISHING CONNECTIONS 
THEREIN. €. Lean. (Deutsche Telephonwerke R. Steck & Co., G. II. b. H.) 
16.024. August 4th. 

THERMOSTATIC DEVICES For IS DICATIN d WHEN DAMPs ARE. ENfiNGUISHED. A. C. 
Eli and 8. W. Ke'sey. 16 064, August Oth. 

Anc Lasxrs. X. Blondel. 16.357. Angust IIth. 

DISENGAGING MECHANISM FOR THE CONTROLLING DEVICES or SHUNT CIRCUIT Arc 
Lawrs. O. Efrem and A. Sidler. 16.397. August lith. 

EvectricaLLy-OPERATED FANS. W. P. Thompson. Firm Reiss and Klein 
17,032, August 22nd. 

Evectiuc TRAIN LIGHTING SYSTEMS. 
applied for under International Convention, August 
August 23rd. 

ELECTRICITY Meters. H. Aron. 17,243. August 25th. 

CONTINUOUS CURRENT DyNAMo-ErrcTuIc MacHInes. Riemens Bros. & Co., Ltd, 
(Siemens Schuckertwerke G.m.b. H.) 18,401. September 12th. 

MACHINE FOR ELECTRICALLY WELDING METAL. Winks, CABLES, Hoor IRONS. AND 
THE LIKE. L.S. Rolland. 19,116. September 21st. 

Mr1u0opD or WIINDINd Rrevorvisóo FIELD MAGNETS. Siemens Sehuckert- Werke 
G. m. b. II.) Date applied for under International Convention, November 
12th, 1904.) 20.058. October 4th. 

RóNTGEN Ray Tunks. “ Polyphos" Elektrizitats Ges.in.b.H. (Date applied 
for under International Convention, October oth, 1904.) 20.100. October 4th. 

ELECTROLYTIC APPARATUS. C. N. Ruber. (Date applied for under International 
Convention, October 15th, 1904.) 20,898. October 16th. 

CONSTRUCTION OF SPLICING EAR FOR ELECTRIC TROLLEY WIRES OR THE LIKE, 
T. E. R. phillips. 617. January 12th. 

CONTROLLERS FOR APPARATUS ADAPTED TO BE OPERATED BY ALTERNATING CUr- 
RENTS. H. P. Jackson. (Date applied for under International Conventior, 
June 6th, 1904.) 1,391. January 24th. 

INsPE TION Boxes FOR ELkerRIC LI HT LEADS AND THE LIKE. J. Wenham, 
2.191. February 3rd. 

Locks AND SWITCHES FoR Gates of ELECTRICALLY-CoNTROLLED LirTs, C. G. 
Major, E. C. Stevens and P. H. Stevens. 2,7606. February 10th. 

ELECTRICAL Tramway CospUiT Systems, A. L. C. Fell and J. H. Rider. 3,009, 
February lth. 

ELECTRIC Motor STARTERS. F. J. Jones. 3,125. February Lith. 

CASINGS Fon ELECTRIC SWITCHES AND Fuses. F. H. Headley, 3,372. February 17th 

ELECTRIC SwiTCHES. M. Bong and H. J. Coates. 5,197. March ith. 

ELECTRO MaaNETIC Pump. R. L. Ibbetson. 5,295. March 14th. 


OzoNISERS AND LIKE APPARATUS FOR TuEATING Gases ELECTRICALLY, R. P 
Wood-Smith. 6,872. March 31st. 


10,147. 


(Allgemeine 


(Electric Railway Improvement 


Siemens Seliuckertwerke Gan. b. H. Date 
25th, 1904. 17.684. 
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Wk expressed last week our regret at Mr. Bennis's extreme 
sensitiveness in regard to our strictures on this subject, 
strictures which were general and certainly were not 
intended in any personal light. The question at issue is. 
really that of the feasibility of securing a thermal efficiency 
of 85 per cent. from a combined plant consisting of a boiler, 
econcmiser and superheater. Even on special tests, when 
all the necessary allowances which should be reckoned to get 
a scientifically accurate test have been made, such as that of 
the heat value of the power used for driving automatic 
stokers and economiser sera pers, we still have our doubts as 
to the difficulty of securing such tests in a duly authenti- 
cated form, while as for continuous working, it seems almost 
an impossibility. In his letter last week Mr. Bennis wrote 
rather caustically concerning the concluding words of the 
first paragra: h of our article. Had he treated the article 
as a whole, and paid attention to the remaining arguments, 
he would have appreciated the fact that our scepticism was 
as to the feasibility of securing from a complete equipment 
with the specifled accessories the high efficiency claimed. 
Further, our remark on calorimeters was based on the 
fact that these are not always interchangeable 
instruments of precision, and that the results 
from calorimetric tests do not always correspond with the 
resulta calculable from chemical analyses. The Engineering 
Standards Committee might do worse than standardise fuel 
calorimeters. Pending that happy time, a series of readings 
of various instruments tested with different kinds of coal 
would serve to establish a mean discrepancy margin between 
these and the results deducible from an analysis. 

While tbe science of thermodynamics has passed from the 
realms of inexactitude to exactitude, there is still much 
ground for the application of sound principles to the 
recording and checking of heat wastes. For instance, in 
central station work a compilation of returns from various 
stations (where the steam-raising plant was as nearly as possible 
identical), showing the ratio between the load factor and the 
thermal efficiency of the boiler plus its accessories, would not 
be without interest. Not many returns, we trow, would 
exceed 70 per cent. for continuous working, week in week 
out, when radiation losses during light load had been 
allowed for. 

T wo letters in our Correspondence " columns of this week 
throw an interesting light on the question of boiler 
efficiencies. The first of these constrains the disclosure on 
our part—now that Mr. W. H. Booth has repudiated 
identity with ‘ Calories" of the former correspondence 


IN THE 


that the writer of the article to which Mr. Bennis took 


exception was not one and the same person as “ Calories." 
For the rest Mr. Booth forwards with his letter a copy of his 
tests of the Davies boiler, in regard to which we have hardly 
sufficient room to reprint it in extenso as Mr. Booth asks. 
Mention can only be made of its one weak point. As the 
author points out, in the absence of analyses of the flue gases, 
the weights of the chimney gases passing away from the 
furnace were assumed. This involved the parallel assump- 
tion of the value of the chimney losses, which were under 
10 per cent. in one case, and slightly over 10 per cent. in 
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the other case. The diffcrence between the thermal value 
of the coal burned, and the heat transfericd to the steam 
via the boiler, plus the cconomiser, plus the supcrheater, 
together with the assumed chimney losses, gives a radiation 
loss in the first test of 18°75 per cent., and of 3:1 per cent. 
in the second case. In.the face of'the frank admission of 
the assumed chimney losses, we necd not suggest any 
1easons for querying the latter surprisingly low figure. The 
second letter, from a firm of manufacturers of mechanical 
stokers, gives from their experience some sound reasons for 
discrediting special high efficiency claims, which are either 
the result of special test runs, or are due (in extreme cases) 
to errors of observation. Special test runs are interesting 
scientifically. They may often be magnificent. But are 
they of real comme:cial value? 

Since writing the above, we have received a letter from 


Mr. Bennis, but, like the previous one, it comes to hand 


when we are in the throes of “ going to press," and we can 
here only acknowledge its receipt. 


WitH the Institution mecting of 


The Charing Thursday last week, one of the few 
bar ee satisfactory discussions which fall to the 


lot of a paper before the parent body was 
brought to a conclusion. Mr. Patchell’s excellent reply left 
far fewer of his numerous critics and querists unanswered 
than is usual on such occasions. 

The meeting was one of those rare occasions when one 
could gain an insight into the difficulties which beset a 
London Supply Co. Thus it is interesting to note that Mr. 
Patchell's company escaped L. C. C. building restrictions, only 
to be onerously tied by other authorities, not only as to site, 
but as to the system of trunk mains to be adopted. Luckily 
for Mr. Patchell, this paternal control did not extend to the 
type of plant installed ; otherwise his efforts to be original 
in that matter might have been futile. 

The discussion produced much conflicting opinion in 
regard to the suitability or otherwise of theplant adopted ; and 
we fancy that the author's unfortunate reticence on such vital 
points as capital and working costs left his hearers somewhat 
unconvinced as to the ultimate commercial value of the 
plant. | 

The paper was practically confined to a description of the 
-Bow plant, and sundry developments directly connected 
therewith ; and its comprehensive character clearly precluded 
any excursions into the realms of figures on that occasion. 
But, obviously, many engineers with, of necessity, a 
limited and possibly wholly erroneous idea of the conditions 
obtaining in the Charing Cross Co.'s area, would be quite 
unable to form any conclusive opinion as to the value of the 
plant from the few figures as to performance vouchsafed 
by the author in the discussion. 

For this reason we earnestly hope that Mr. Patchell will 
find an early opportunity of supplementing his valuable 
paper on the plant by the equally, if not much more 
valuable data, which are absolutely essential to a proper 
appreciation of its virtues. . 

The conclusion of the discussion in abstract will be found 
elsewhere in this issue, and a fully illustrated description of 
the Bow plant appeared in the ELECTRICAL. REVIEW of 
December 15th last. 


THE art of setting boilers upon 
seatings of brickwork resolves itself in 
the eyes of the boiler inspector into so arranging the brick- 
work that practically no part of the exterior of the boiler 
is not visible to the inspector. 

This is accomplished by means of round-faced bricks on 
which the boiler rests, channels cut across the seats where the 
ring seams occur, such channels being closed by a loose piece of 
brick, and by round-nosed bricks where walls merely abut 
upon the plates of the boiler. 


Boiler Setting. 


So set, a boiler really is visible all over, and yet no serious 
short circuit of the gas takes place, for so long as there is 
contact, the line of contact is made tight by dust drawn 
into the angle. But when all has been done in this direc- 
tion, there.still remains the consideration of air leakage from 
the outside. Though at one time sneered at as finnikin,“ 
it is now well realised by men of sense that brickwork and 
its mortar joints, and its cracks and faulte, are very pervious 
to air, and that such air not only cools the gases as they 
pass through the fines by dilution, but reduces the heat 
abeorptive efficiency of the boiler plate, and finally so 
encumbers the flues with an excess of air that the draught 
is spoiled. All brick walls round boilers are, therefore, pro- 
perly to be rendered waterproof by tar or paint, and some 
engineers have called for the removal of the glazed bricks 
from engine room walls in order that the boiler brickwork 
may be cased instead with an air-tight cover. 

In a recent test, a good result is attributed in part to the 
complete encasement of the boiler in a sheet-steel casing 
suitably protected within and without, the steel shecting 
rendering impossible all leakage of air. 

[t seems probable that some of the good results which 
have for so long been associated with the working of a boiler 
at a moderate rate have been due to the low power of the 
draught and the reduced air leakage as compared with what 
takes place with more powerful draughts. Considering the 
circumstances in which it works, the locomotive boiler has 
always shown up well, and this is no doubt partly, perhaps 
largely, due to the fact that there is complete control over 
the entry of air. No air can enter except by the ash-pit 
doors and the fire door. No one really does know how much 
air gets through a more or less shaken dry brick wall boiler 
casing. 


Apropos of the question of canals, so 
much to the fore at present, is that of 
working the barges that use them. Inthe 
Thwaite-Cawley system, an electric tractor runs on a post- 
carried channel bar, and draws a barge by a tow line. 
A recent suggestion is the suction gas plant carried aboard 
the barge, and a gas engine to drive a propeller. A barge 
of this type, fitted by Messrs. Thornycroft with a Capitaine 
plant, has been taken through the canal from Brentford to 
Birmingham, thence on to Ellesmere Port and Manchester. 
The barge carries a double cylinder 35-H.p. engine of 
“Otto” principle, and a suction producer for coke or 
anthracite, estimated to give an overall heat efficiency of 
23 per cent., using about 1 lb. of fuel per B. H. P.-hour. 


The journey was completed last week as far as Birmingham. 
Six and a half days were occupied on the journey, and 
though there were mishaps, these cannot be laid either 
against the gas system or against the idea of canal resuscita- 
tion. The mere obstruction of a drowned cat, which 
appeared to prevent the barge and its towed ** butty ". from 
finding room at a lock, was sufficient to cause a delay. The 
principal use of a canal to some people is the disposal of 
superfluous cats, and the ropes, cords and twine used in the 
process may acconnt for the tangling up of the propeller 
which constituted another difficulty. X suitable propeller 
guard would have prevented this. The Durhexs towed, us a 
test, three “ butty " barges for a distance of 14 miles in 
37 minutes. | 

It required 54 hours to do 124 miles and 20 locks, and 
then it took 11 hours to clear the cooling water pipes from 
dirt which had collected, because the strainers had been 
removed. This suggests that the cooling water of the engines 
should flow in a closed circuit cooled externally by the 
water of the canal, so avoiding any risk of sedimentation 
inside the Jackets and pipes. The total trip covered 159 
locks and 1354 miles, and the fuel consumed was about 
15 lb. per mile. The test seems to have shown that suction 
gas plants may very well be employed on canal barges, but 
not for a moment should it be assumed that this is a solu- 
tion of the general problem of canals. Rather, it has 
tended to prove the utter inadequacy of our present ditches, 
and to point to the need of enlargement of both canals and 
vessels, — 


Gas-Driven . 
é 
Barges. 
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ELECTRICITY IN THE SERVICE OF THE 
FIRE BRIGADE. 


By FRANK BROADBENT. 


Tuar terrible monster, the Daily Press, which, according to 
modern mythology, captured Electricity in her babyhood, is 
ngain reminding us that the captive is still in her infancy. 

From time to time we are permitted to learn of some new 
and interesting development, proclaimed with a fervour 
paralleled only by that of the fond mother whose offspring 
has cut another tooth. | 

“The Thunderer,” as the satirist playfully styles the 
Times, has now made the momentous discovery that elec- 
tricity may be used to drive a fire-pump or to light a search- 
light ; and makes the bold, but sensible, suggestion that this 
knowledge might be of immense service to the Fire Brigade. 

It does not appear impossible," says the Ties corres- 
pondent, **to construct suitable insulated cables to transmit 
the current from a street main in much the same way as the 
Brigade obtain their water.“ | 

The article proceeds: “It is further suggested that the 
fire engine pumps could be immediately put into motion on 
arrival at a fire if driven by an electric motor, the power to 
be obtained by the same means as the light.“ 

These far-reaching proposals, it is interesting to note, have 
resulted from the employment of electric searchlights at the 
recent Charing Cross Station roof collapse, when the Elec- 
trical Engineer Volunteers rendered such prompt and 
invaluable service. The responsibility for this opportune 
action,“ and, according to the halfpenny evening variations, 
also for the germ-idea to harness electricity to the Fire 
Brigade service, * is generally attributed to Mr. E. Wilmot 
Seale, the secretary of the Charing Cross, &c., Supply Co. 

Mr. Seale, as might be expected, has been waylaid by the 
interviewer. Among other interesting details, that is, if 
interviewers are to be taken seriously, the only difficulty Mr. 
Seale foresees is in “the differences of current in various 
localities. But,” said he, the engineers could easily sur- 
mount these.” It only means a little “ resistance to reduce 
the power. In Charing Cross this was effected with some 
wire wound round the handles of the porters’ barrows ! " 
So that although, as the Times correspondent says, the pro- 
posals present difficulties, * they do not appear insur- 
mountable.” | Y 

. After all, the practical application of the idea is really 
quite within the bounds of possibility. For proof of this 
we need but refer to an issue of the Daily Mail in May, 
1899, in which was described an electric fire engine which 
had been constructed for the Paris Fire Brigade. But a 
paper which can describe in harrowing detail a Pekin 
massacre which, happily, has not yet taken place; which 


gravely informs us that the Queen has arrived at Calais and 


will cross to Dover by special train ; which announces that 
‘the Shamrock has had several successful trials on the Clyde, 
and will probably be launched nert week—a paper with 
such a record is, perhaps, not taken too seriously when it 
deals with any matter which is not already common know- 
ledge. It would appear to differ from some of its contem- 
poraries in possessing excessive “ lead rather than lag,“ 
a lead due, probably, to its large capacity for sensationalism. 


That electricity has not been more largely used by fire, 


brigades for pumping and searcher work is not due to any 
want of initiative on the part either of electrical engineers 
or of fire pump makers. It is now almost 20 years since Mr. 
J. C. Merryweather investigated the problem of the econo- 
mical utilisation of electricity for fire engine purposes. So 
long ago even as this, it was proposed to equip one of the 
important cities with electrically operated fire-extinguishing 
apparatus. At that time the efficiency of the electric engine 
as compared with the steamer, and the ease of manipulation, 
were not quite considered such as to warrant the adoption of 
electricity as the motive power, and the scheme was 
abandoned. Subsequently, however, Messrs. Merry weather 
and Sons constructed an electric fire engine in order to 
demonstrate its practicability. This was described in the 
ELECTRICAL REVIEW more than 14 years ago, viz., on 
December 18th, 1891, page 694. — | 

* This electrically operated engine was similar in general 


design to the steam engines then in use in London and the 
leading towns in the provinces. The principal difference 
was that in place of the usual boiler and steam engine for 
driving the pump, a Siemens motor was used. The pump 
was Capable of throwing 350 to 500 gallons of water per 
minute to a height of 175 ft. in one jet, to 145 ft. in two 
jets, or 100 ft. in three jets. The pump was so constructed 
as to draw its water supply from tanks, streams, shallow 
wells, or direct from the street hydrants. The current for 
the motor was taken from the underground mains ‘through a 
manhole by means of a flexible cable. ie 

The weight of the complete engine, including 1,200 ft. of 
* double substance " canvas hose and usual implements and 
accessories was rather more than that of a steam fire engine, but 
it was easily drawn by a pair of horses at a galloping pace. 

This was probably the first electric fire engine constructed 
suitable for public use, and the above details are given 
merely to show that what to the daily Press of 1906 ** does 
not appear impossible " was actually done in 1891, or nearly 
15 years ago, and that it is not due to any lack of ability on 
the part of manufacturers to meet all requirements that 
electrically-driven fire engines are not more generally used 


to-day. 


Details of an electric fire engine made by Messrs. Kummer, 
of Dresden, were given in the ‘Electrical Engineer, of New 
York, of April 6th, 1892. The motor consumed 5,000 
watts, or about 7 k. H. p. The duty of the pump was given as 
180 cb. ft. of water per second (7), and it threw to a height 
of 100 ft. through a 3-in nozzle. The weight was 2} tons, 
and the cost only about half that of an ordinary steam fire 
engine. TX Ent 

The same journal in November, 1895, described and 
illustrated an electric fire engine designed" by Birkett and 
McElroy, of Brooklyn. The arrangements were such that 


the motor could be driven from the underground system of 


mains by means of a flexible cable, or from the overhead 
trolley wire of au electric tramway system. In the latter 
case a metal pin is driven into the ground alongside the 
track rail to carry the return current. This is a method of 
working which might not appeal to the“ powers that be” 
in this country. Illustrations are published. which show 
the various methods of connection, including one in which 
the return connection is made to the earthed conductor in a 
street pillar. | | 

The motor is supported at the rear end of the engine 
frame and drives the pump by means of worm gear. An 
abstract of the description is given in the ELECTRICAL 
REVIEW, December 6th, 1895, p. 710. 

Coming to more recent times, a short description, 
abstracted from the Scientific American, will be found in the 
ELECTRICAL REVIEW of June 12th, 1908, p. 1018, of an 
electric fire engine constructed at Rouen. | 

In this case the pump is coupled direct to the motor 
running at a speed of 2,000 r.p.m. The electrical arrange- 
ments are such that current can either be taken from the 
overhead trolley wire or from the lighting mains. In the 
former case connection is made to the trolley wire by means 
of a contact carried on a light bamboo rod, the return con- 
nection being made by means of a cast-iron block placed on 
one of the tram rails. | 

The flexible cable is carried on a reel above the motor, 
and the whole apparatus is arranged on a two-wheeled 
truck, the hose being carried in a separate cart coupled to 
the fire engine. mE | 

Referring to the use of searchlights for fire brigade work, 
a very novel application was recorded in the ELECTRICAL 
REVIk Ww, of October 18th, 1895 (p. 483). In this case 
the searchlight was used not to assist in extinguishing, but 
to prevent fire. In consequence of riots in connection with 
a strike at Messrs. Gartside's works, near Stalybridge, a ship 
canal searchlight plant was fixed on the roof of one of the 
buildings with the idea of preventing the strikers from 
setting fire to the temporary sheds erected for the protection 
of the men employed in place of the strikers. The search- 
light was used nightly in conjunction with a special police 
force—which it was possible to reduce considerably in con- 
sequence—to scour the country and to illuminate the places 
where pickets were stationed. The searchlight plant was 
erected and set to work by Messrs. Baxendale & Co., of 
Mauchester, within a few hours of instructions having been 
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given, and it is believed to have been instrumental in 
preventing incendiarism. 

Electric searchlights were used by the New York Fire 
Department as long as six years ago. A note in the 
Scientific American in November, 1899 (ride ELECTRICAL 
Review, Vol. 45, December Ist, 1899, p. 892), described a 
new searchlight wagon which had been added to the equip- 
ment of the Department. In appearance it resembled an 
ordinary fire engine, but, instead of pumps, it was equipped 
with an engine and dynamo and two searchlights each of 
18 jn. diameter, the latter being mounted on a platform 
behind the driver's seat. They could be used either in this 
position or removed to a point of vantage, current being led 
to them by means of flexible cables. For lighting up the 
fronts of buildings in which people were in danger, and for 
illuminating dark parts of streets, and so aiding the firemen 
in laying hose, setting ladders, &c., such an apparatus must 
be of immense service. 

There is, obviously, no question as to the possibility or 
practicability of using electricity for searchlights and pumps 
in connection with fire brigade and salvage corps operations, 
. and any demand for such apparatus can be easily supplied. 

The chief difficulty is in obtaining a supply of electricity 
near the scene of the fire. There would, of course, be no 
advantage in carrying a portable electric generating plant on 
a fire engine for the purpose of driving the pump elec- 
trically. What is needed, if electric pumping is to supersede 
the steam pump, is that an electricity supply should be as 
readily obtainable as a water supply, and for this purpose 
steel connection pillars will be necessary near every fire 
hydrant. A standard pattern of connector would also need 
to be adopted universally. Motors fitted with double com- 
mutators to take either 240 or 4X0 volts would meet most 
requirements, as the pressures on public supply mains are 
now rarely below 200. 

For projector work the conditions of publie supply are 
not so well adapted, owing to the low pressure and large 
currents required. It will probably be more satisfactory for 
this work to use a portable generating plant—driven either 
hy steam or petrol. As portable plants for are lighting are 
in common and satisfactory use for merry-go-rounds, there 
should be no difficulty in designing a suitable pattern for 
fire purposes. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pul- 
lished unless we have the writer's name and address in our possession. 


Tantalum Lamps. 


I have read the inquiry from Messrs. Bagguley & Woods 
on the question of life of these lamps when run in series, and 
can supply the remedy for their troubles. 

The cause of premature failure (which I also experienced 
when first using these lamps) is the uneven current con- 
sumption, even when the lamps are ordered specially for 
running in series. 

By adopting the following course, I have obtained good 
results 

Wire two lampholders in series, and put a volt meter across 
one. On receipt of a batch of lamps, sort them out so that 
with each pair the same reading on the voltmeter is obtained 
when the lamps are crossed over. Then tie the two wrappers 
together, and see that the lamps are used together. When 
one lamp of a pair fails, take out both, and put the partly- 
nsed one into stock until several are laid by: then sort out. 
the old ones as before, and use them in pairs for renewals. 
The same, of course, applies to all lamps run in series-— 
osmium, tantalum, or ordinary lamps for car lighting. 

Where facilities exist. for obtaining the half, third or other 
fractional voltage, of course, the sorting out can be done by 
simply measuring the current. and marking it on the lamps ; 
and I myself think the makers should do this in all cases 
where lamps are ordered for series running. I think the 
osmium) lamps are so marked, but not the tantalum. It must 
be remembered, however, that when one fails the remaining 


lamps must be re-marked or re-sorted, as their resistancee 
have altered in use. ! 

If the makers would send out the lamps properly paired 
for series running, it would help the ordinary consumer to 
appreciate the lamps at their proper value on high voltage 
circuits ; but, after all, we must wait for high voltage lamps 
and a fair allowance for old lamps before there will be any 
large sale to ordinary consumers on high voltage circuits at 
the present prices. 

After all, if it is the osmium or tantalum which makes the 
lamps so dear, the makers could afford to allow a fair price 
for old lamps; all the metal is still available, and there is, to 
my mind, no reason why the lamps could not be sold at, 
say, 28. to ordinary consumers if the old lamps are returned 
intact. 

W. Fennell. : 

Electricity Department, Wednesbury, 

January 13th, 1906. 


— 


! 


Protection in Excelsis. 


With reference to Mr. Frank Foster's letter re Protection 
in the last issue of your paper, the writer would be glad to 
have information on the foilowing points :— 

Why did Mr. Foster take it for granted that if we pur- 
chase a machine tool in England, there would be fewer 
mechanics making cotton machinery, when there are so many 
unemployed mechanics who could make the tools without 
affecting the cotton machinery industry? 

I follow his argument about relative prices, but will he be 
good enough to inform me which class of staple products are 
higher in price in Germany than in England? 

Will Mr. Foster also say whether he considers etliciency of 
production in any way prejudiced or influenced by the size 
of the market ? 

Perbaps the replies to my questions may be some part of 
the modifying features that Mr. Foster speaks about, and as 
I am merely ‘the London representative of a British firm of 
manufacturers, [ am naturally very anxious to have all the 
information [ can, 

Ignoramus. 


T should like to have a few words in reply to the argu- 
ments for Protection put, forth by © Retaliator ". and 
“Jaybee.” 

“ Retaliator " claims that the German manufacturer has 
a market which is larger than ours in the ratio of 9 to 4, 
due to his export trade to England. This statement is in- 
correct. Taking the years 1900, 1901 and 1902—the last 
years for which I have complete figures to hand—we see 
that the total value of the exports (without ships) from 
England averaged £343,000,000 per year, or £84 per head, 
as against £229,000,000 from Germany—including ships in 
this case—or only £41 per head. Even if we deduct re- 
exports from the English total—and I have no figures for 
German re-exports—the figure only falls to £277,000,000, 
or £8 per head. So that whichever way we look at the 
matter it is evident that Eugland has a larger foreign 
market than Germany, and the same holds good as regards 
all other Protected countries, not excluding the United 
States. The trade returns for the last few years show still 


better results, and in most cases we export twice as much per 


head as the Protectionist countries. 

* Retaliator ` states “that it is quantify which means 
cheapness,” and by quantity he here refers to the size of the 
market. Asa general rule this statement is quite incorrect. 
It is quite true that a firm manufacturing, say, 100 electric 
motors of one size per week can make them cheaper than it. 
could two or three, but this has very little to do with the 
size of the market, provided the market is reasonably large. 
In any industry there are a large number of firms trving to 
make a profit. Many fail and drop out, so that only those 
are left who can—or have reasonable hopes of so doing 
make a profit. If, now, we shut out the foreigner, and 
leave the home market to the home firms, then these failures 
—or their equivalents—have to be brought to life again : 
but they cannot do so unless the price is raised. and hence 
we see that quantity in the sense used by “ Retaliator " does 
not mean cheapness, but just the reverse. “ Retaliator 
knows perfectly well that if the home producers could 
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produce all that we consume at home at the ruling market 
prices, they would do so. It is only because many of them 
cannot do so that we have resort to the foreign-made 
article. | | 

That there should be a great outery when a British 
contract goes abroad is really foolish, save that such outcry 
may induce the home manufacturer to bestir himself. If it 
pays us better to manufacture cotton for export in payment 
for imports of, say, electrical machinery, then why on earth 
should we be such fools as to desire to make electrical 
machinery instead of cotton ? | 

If a certain trade declines under Free Trade—or free 
imports.—that is not in itself a matter for regret. If the 
decline were meteoric in its rapidity—whbich it never is— 
there would be a serious loss of capital and dislocation of 
employment; but a steady decline is not attended by these 
features. It is, indeed, mainly a stoppage of growth, 
together with a decent burial for the weaklings who go to the 
wall in every industry, even in good times. 

As for Jaybee,” his fallacious ideas are too numerous to 
mention, but I would remind him that goods, not money, 
constitute wealth, and that the rapidity of circulation of the 
money does not affect the wealth of the country, although 
the greater this rapidity, the less money there is in the 
country. 


Frank Foster. 
Manchester, January 14th, 1906. 


* 


After reading the interesting correspondence on ‘Protec- 
tion in your issue of the 12th inst., I would like to ask Mr. 
Frank Foster if he considers that the Germans, French, 
Americans and other supporters of Protection all have the 
same ridiculous notions, which he states are shared by Pro- 
tectionists in this country? Does he also suggest that Free 
Importers are the only wise people on the face of the earth ? 
Why, Sir, it must be plain to even the most narrow-minded, 
that there is something in favour of Tariffs by the very fact 
of these other nations adopting it, and moreover prospering 
under it, when, according to the statements of Free Importers, 

they ought to be ruined. 

Cobden in advocating Free Trade, naturally concluded 
that other countries would accept our goods duty free in 
return for the Free Imports which we offered them ; but 
they did not do so, and it is surely time that we made some 
change in the ridiculous system which now exists. 

Mr. Foster would like to know, he says, how foreign com- 
petition displaces labour. He must know that if we buy, 
Say, rails from Belgium, the labour of that country has been 
employed iu making them, and it naturally follows that 

British workmen have lost that amount of work. 

It is for the workmen to say if they are contented under 
so-called Free Trade, to see such a large number of their 
fellow men out of employment, and if they do not vote for a 
change at the present election, I feel sure that they will do 
so in time, when unemployment has increased and the facts 
are more apparent to all. | | 

This will be the time when our Colonial markets—the 
greatest in the world—are gone, and which side does Mr. 
Foster think the people will vote for then? 


Free Trader. 


It is surprising to me that there are men connected with 
the great electrical construction works in the United 
Kingdom who are followers of Mr. Chamberlain on his 
fiscal policy. May I be allowed to put before your readers 
reasons which, I think, are worth consideration, and which 
may appeal to practical men of business ? 

Mr. Chamberlain says that he will let in raw materials 
free, and for this we are duly grateful to him: but he pro- 
posed to put a tax on American wheat, with the object of 
Stopping its importation iu favour of Colonial wheat. He 
takes it for granted that the Americans will quietly submit 
to this, and take it lying down. Had the position been 
reversed, ] take it that Mr. Chamberlain would not have 
taken it “lying down,” but having received a slap on one 

side of the face would not turn the other, but have done 
that which would be more in accordance with human nature 
—viz., hit back with all his mi ght. 


This brings me to my point. America is the largest pro- 
ducer of copper in the world. Her output is over 400,000 
tons per annum, and, as compared with her, the rest of the 
world is nowhere. In looking about her for a means of 


hitting back hard, is it not highly probable that she would 


give a thought to necessary articles which she supplies to us 
and which we cannot get elsewhere! Mr. Chamberlain 


would do so, I am quite certain. 


Our magnificent trade in electrical cables, &c., employing 
many thousands of workmen on the Thames, in Manchester, 
Liverpool, Glasgow, &c., and which, as you, sir, admitted to 
me the other day, is the greatest in the world, depends on 
American copper. 

Suppose, therefore, the Americans said in reply to Mr. 
Chamberlain's action: We will stop him getting his raw 
copper free by putting on a 10 per cent. export duty," how 
would that affect the electrical construction trade? It would 
in & very short time divert it to America. I ask your 
readers to calmly consider this view, and put it to themselves 
whether there is not something in it. 

I might follow the same argument in cotton, but need not 
do so, as in this we depend even more than we do in copper, 
if that is possible, on America. 

Jas. Forster. 

London, E. C., January 12th, 1906. 


My friend“ Retaliator” knows that, fiscally, I am not 
in the habit of taking things lying down, and he must, 
therefore, be prepared for one or two obvious rejoinders to 
the fallacies in liis attack on my article. 

First, we have that old and thread-bare “restricted 
market" cry. The answer is that, taking external trade 
only, the United Kingdom's engineering exports in 1904 
were £58,507,000, while in 1904 the German engineering 
exports were £26,487,000. The trade ratio externally is not 
nine to four, as Retaliator " suggests in favour of Germany, 
but 58:5 to 26:5 in favour of the country which does not 
yet enjoy (?) retaliation. 

Secondly, “ Retaliator" might do worse than read Mr. 
Cowan's inaugural address to one of the local sections 
of the I. E.E. of a year or two back. If he soberly 
believes that imports into the country are not either 
the products received in exchange for direct exports, or the 
income on foreign investments, reaching us often in an m- 
direct way, I would suggest his changing his recreative 
literature, which, I believe, includes some popular 4d. 
morning papers, and the writings of Haeckel and Thomas 
Hardy, for a few months of Mill, Ricardo, Guyot, or even 
the much decried Adam Smith. 

Asto the opposition to protection (or retaliation) for man, 
we Free. Traders can match Free Trade manufacturers 
against those crying out for protection. If those of us who 
have not attained fame as manufacturers are to be attacked 
as the creators of bogies, wecan at least point to the fact that 
an ex-screw manufacturer, and an active electrical accessories 
manufacturer, had endeavoured previously to make our flesh 
creep with their jeremiads. As tothe experience of practical 
men against the knowledge of those who have studied the 
natural laws underlying the case, I could, on the authority 
of a past president of the Institution, tella pretty story, and . 
myself deduce a pretty moral therefrom. For the moment, 
T refrain. 

But, Mr. Editor, I seek the protection of your columus, 
not fiscally, but morally, for myself. Could any traducer of 
a brother electrical engincer say a worse thing of a friend who 
is about to pay his ninth subscription to the Institution, than 
to insinuate that he “has had some experience.. . . In 
the manufacture of gas.“ Apart from any dubious double 
entente, I am calumniated by a friend. Sir, I have never 
manufactured for sale a single cubic foot of any gas, illu- 
minating or stupefying. I have, however, experienced the 
inexorable nature of the laws of supply and demand in regard 
to the electrolytic manufacture of. solutions of certain gases 
and certain metals. But this is a different matter from 
* Retaliator's " insinuation. As to the particular product 
in question, I do not. complain, because of the action of the 
laws of supply and demand. As to the branch of industry 
being entirely in German hands, Retaliator is mis- 
informed. 
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With regard to Jaybee” it is easy enough, in the guise 
of anonymity, to question my understanding of the subject. 
In my article I did not mention Mr. Chamberlain’s name, 
although in my study of Mr. Chamberlain’s dicta on the 
question I have taken the Times versions. I am quite aware 
that, nominally, the taxation of raw material did not form 
part of the official protectionist programme. But what con- 
stitutes raw material? Will * Jaybee” do me the courtesy 
of re-reading my article, and then tell me, in the cases I 
cited, what is and what is not a raw material ? Will he also 
tell me, if he advocates Colonial preferences, how these are to 
be secured without the granting of preferences on certain 
raw materials? Will he also tell me whether he believes 
that external commerce is advantageous to a country? Or is 
he prepared in his devotion to worn-out methods, absolutely 
inapplicable to a country sitnated so uniquely as the United 
Kingdom, to hark back to the days when the man of the 
Stone Age perforce held the position of hereditary jack-of- 
all-trades to himself ? 

W. Pollard Digby. 


London, W.C., January 16th, 1906. 


One of the most hopeful signs of the times from a Tariff 
Reform point of view is the change of attitude shown of late 
by the exponents of Free Trade, who are finding that the 
Protectionist movement has to be taken seriously, and that 
its arguments have to be met, with logie in place of dogma 
and ridicule. 

This change of front has entailed, however, the loss of 
some of the most interesting of the Free Trade arguments, 
so that it is a real pleasure to meet again an old friend 
brought forward by your correspondent, Mr. Foster. 

He challenges a statement of mine with the old argument 
that imports must encourage exports. If we suppose, for the 
sake of argument, that this is strictly true, is it necessary to 
point out that manufactured imports do not necessarily 
encourage manufactured exports ? German motors may be 
paid for by Welsh coal. A little consideration shows that :—— 

J. Tt is to the interest of a country to export mānu- 
factures and import raw material. 

2. A protected country dealing with a free trade country 
has the power to choose its trade to a large extent. 

It is not surprising, therefore, that official figures and 
common observation alike show that onr exports are becoming 
less highly manufactured and our imports more so. 

And then Mr. Foster thinks foreign competition does not 
displace British labour. | 

The second part of the letter in question is an awful 
example of the error into which one may fall in dealing with 
pure theory, alike in politics as in mathematics. 

The author of your correspondent's Political Economy 
book has forgotten the tariff. 

Without reference to exact figures let us take an example 
to fix ideas. 

Suppose a motor sells in Germany for £110 and a gas 
engine for £120, while here they both sell for £100. 

A motor is sent over here, and, according to Mr. Foster, 
there will a tendency for a gas engine to gravitate toward 
the Fatherland in payment. 

On receiving that engine the German firm pays, say, £40 
duty, and must, therefore, sell at over £150 to make the 
transaction worth while. To sell at all if there is serious 
competition the English firm must have dropped their price 
to say £60. 

The figures are quite unimportant ; we are dealing with 
general principles, which will be the same if the effect is 
great or small. 

Mr. Foster's example holds good for two Free Trade 
countries ; but an inequality, such as at present exists, upscts 
the natural flow of trade and gives the protected country the 
best of the bargain. 
l G. 


Mr. Pollard Digby's article on “ Protection in Excelsis“ is 
disappointing. He promises us at the outset “a few words 
on the engineering side," but finishes in the good old style 


of political hustings, with catchwords such as “ goodwill, 
peace and prosperity,” and he dilates on the cry of lobbying 
and corrupting our Parliament—a cry which is contemptible, 
but, as events have proved, has its value in election times. 


It is, however, not Mr. Digby's article, but Mr. Frank 


Foster’s letter which induces me to write to you. 

He asserts that foreign competition does not displace labour, 
because we pay for the goods which we import by the goods 
which we export, or, in his own words, * If America sends us 
a machine tool, we pay for it by cotton machinery." This 
is the orthodox Free Trade position, and I believe I have 
the concurrence of the Free Traders when I say that the 
whole question of Free Trade must stand or fall on its truth 
or untruth. 

Free Traders have accepted this axiom, first brought out 
by MacCulloch more than 60 years ago, as a law immutable ; 
and upon it rests their whole belief and assertion that Free 
Trade cannot cause unemployment, Still, Mr. Foster cannot. 
deny that the question“ how we pay for our imports " is a 
matter of fact and not of theory. 

We have some facts to go upon. We know that our 
imports exceed our exports by at least £200,000,000. Free 
Traders themselves acknowledge that this is covered half by 
shipping and commission services, and, half by interest on 
foreign investments. The latter are computed at between 
65 and 100 millions per annum. I think 80 millions may 
be taken as nearest the mark. 

Now, payment of imports by interest caunot provide labour. 
Jt is evident that foreign importe must displace labour in 
England to the amount of 40 millions on this head alone 
(assuming that half the value of goods is expended in labour). 
The payment of 40 millions a year of extra wages in Britain 
would, at the present time, make all the difference to our 
working classes. | 

The next point ] wish to consider ix whether we pay part 
of our imports out of capital. 

| know there is no adequate data to prove whether we do 
ur do not ; bnt that we are very near the line, and drifting 
towards that. dangerous position, there cannot be a doubt. 
Should we have to tonch capital to pay for part of our 
imports, every sovereign would displace at least. 10 shillings- 
worth of labour. 

The third point to consider is this : To pay for imported 
goods and services by goods and services may still displace 
labour in cage the value of labour represented by exports is 
less than the value of labour in imports. 

A Bechstein piano sold to us at £100 may be paid 
for by a £100 worth of cotton cloth—which of the two is 
more profitable to labour? Take Mr. Foster's instance: 
An American machine tool may represent £20 of raw, 
material, £50 of labour and £30 of salaries and profit, we 
may here take profits as the payment for the labour of the 
capitalist. The English cotton machinery may represent 
£40 of raw material and £60 of labour and profit. In this 
case British labour would have been displaced to the extent 
of £20. Of course, the question that now arises is this— 
Which represents more labour and profit, the goods which 
we import or the goods which we export? Free Trade 
theorists have thought of that, and believed that they could 
settle the question by enunciating an axion— That a nation 
makes that cheapest for which it is best suited." But facts 
have proved that this theory won't wash. It is the object 
of Protection to regulate duties in such a way that only 
articles may be imported which are least profitable to make 
at home. 

We under Free Trade do not attempt to regulate our im- 
ports, and the logical result must be that we shall be left to 
produce the most unprofitable commodities—* The hewing 
of wood and drawing of water.” 

I do not affirm that this state of affairs exists at the pre- 
sent time; we may even possess the advantage. It i8 a 
question of facts, but it would inevitably come to this if we 
were to continue our Free Trade policy, an outlook which I 
refuse to contemplate even with the echoes of the elections 
in my ears. It is wrong to believe that no labour can be 
displaced, provided goods of a certain selling value are 
exchanged with goods of equal value arrived at by for» 
tuitous circumstances, such as supply and demand, com- 
mercial push, æc. 

Mr. Foster affirms that some principles of international 
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trade " exist which would preclude foreign competition from 
displacing labour. I say that no such principle does exist, 
except in the brains of economists of the Manchester school, 
who mistook the occurrence of passing events for immutable 
principles of trade. 
G. Byng. 
“Boscombe, January 16/h, 1906. 


— 


l should like, with your permission, to commend your 
correspondent ** Jaybee " to the careful consideration of the 
very enlightening and logical letter from * Frank Foster," 
which immediately precedes his in your issue of the 12th inst. 
Mr. Chamberlain and others have said that America: and 
Germany do not tax raw material, but this is not strictly 
correct. No doubt some things are exempt, but certainly 
not all, and only recently the tax on hides has been raised 
(to conciliate the meab trusts), much to the disgust of the 
American boot manufacturers, one at least of whom has said 
that if only his raw material were admitted free, he could 
defy. the competition of the world, and as can he seen by the 
cartoons, the consumers are kicking, as is, of course, only 
natural, against the higher price of boots that inevitably 
follows. | | 

With regard to Mr. Chamberlain's proposal not to tax raw 
material, I should like to know how * Jaybee” explains 
his reply to a correspondent, stating that he would propose 
to allow a rebate on leather to those manufacturers exporting 
boots, &c., and if the producer pays the tax, why should 
there be any rebate at all? Does not this prove that it is 
the consumer (in this case the boot manufacturer) that even 
in Mr. Chamberlain’s opinion would have to pay the duty 
(on. leather)? But perhaps Jaybee does not regard 
leather as raw material, and would only class raw hides as 
such! The great mistake made by such exponents of the 
virtues of Protection, as he seems to me to be, is that they over- 
look the fact that if goods are not imported the goods that 


were made at home to pay (exchange) for such importe — 


would no longer be required, and that consequently if certain 
goods now imported are made-at home, and so more workers 
(in that particular line) are employed, a more or less 
corresponding number of workers in some other line must be 
thrown out of employment, for to assume the contrary is to 
assume that the home market is inexhaustible, and that in 
the case of, say, boots, there are purchasers going shoeless 
now who could, and would, buy up all the boots now ex- 
ported; if this is so, our manufacturers must be very wanting 
in business acumen and energy to allow so large a market 
at their very doors to go unsupplied. The shipping trade, 
too, would inevitably suffer. Another evil of making every- 
thing at home which can be made more cheaply and satis- 
factorily elsewhere, is that more would have to be paid for 
the article, which is an obvious waste of good money; 
foreign competition keeps prices down to a healthy level (to 
the great benefit of the poor consumers who otherwise would 
be at the manufacturers’ mercy), just as competition in the 
same town or street, does, and referring to a remark of Mr. 
Byng’s, I would reverse his question and inquire where we 
should be if the foreigner did not send us carbons? If 
price were no object at all we could grow * grapes on 
Snowdon " instead of importing them, as Sir John Jenkins 
remarks, to whose excellent and enlightening articles on the 
“ruined " tin-plate trade, in the Westminster Gazette of the 
10th and 12th inst., I would confidently recommend all your 
readers, and in particular such as “Jaybee,” whose letter 
does not convince me that he is more competent than Mr. 
Pollard Digby to write on the subject. 

As to the unemployed, one would think, to hear some Pro- 
tectionists talk, that they were peculiar to Free Trade 
countries instead of a world-wide trouble; upon this also 
considerable light is thrown by Sir J. Jenkins in the articles 
referred to. 
A Staunch Free Trader. 


[The urgency of this question hus now passed away, and 
as we are unable to afford the necessary space for its dis- 
cussion, we think it had better be dropped.— Eps. E. R.] 


Electric Haulage on Canals. 


It may, perhaps, be of interest to your readers to know 
that the system of electric haulage on canals, described in 
your issue of the 12th inst., was fully explained by Mr. T. 
Commerford Martin, the well-known American electrician 
and an authority on canal haulage systems, in the Electrical 
World and Engineer of November 14th, 1908. The method 
is there described as resembling that of the Thwaite-Cawley 
system, of which this company holds the rights of the master 
patent of 1894. ö $ 

. N. Embleton, 
Secretary, THE ErkorRIc CAN AL HauraaB Co. 


Westminster January 15th, 1906. 


[The Thwaite-Cawley system was also described in our 
issue of September 30th, 1898.—Eps. E. R.] 


Thermal Efficiencies. 


My attention is drawn to Mr. Bennis's letter in your 
current issue. It is really very good of Mr. Bennis to quote 
me in support of his unsupportable figures, but when the 
facts are known his curious methods will become apparent. 

Some time ago you published a letter signed by onc 
* Calories." It was a well reasoned letter dealing with 
figures that had been published relative to a so-called test 
of a boiler to which there was a Bennis stoker. The figures 
were obviously wrong, and “Calories” incontrovertibly 
showed this. Had I written that letter my name would 
have been signed to it, for it showed that the writer knew 
of what he was talking. But I did not write or instigate 
it, nor do I even yet know who did either of these things. 
But the writer was your “ irresponsible scribbler," and ever 
since that time I have been pursued by Mr. Bennis and 
his representatives, who have gone about declaring. me to be 
the writer of anonymous letters about them or their prodacts. 

Now though I have no grand opinion of the winnow and 
spring rat-trap combination by which, so far with mot un- 
alloyed success, Mr. Bennis essays to produce fires of even 
thickness, I do not know that I have ever said or written 
anonymously anything against Mr. Bennis or his stoker as 
such. | | 
Mr. Bennis has refused any explanation of his doings, yet 
he continues to ascribe your recent leading article of January 
5th to the same “irresponsible scribbler," whom he has 
publicly averred to be myself, though, I say it with regret, 
I am again ignorant of the writer of that excellent article 
which dealt with a gross abuse in a very temperate manner. 
By the light above, you will now be able to perceive the irony 
of Mr. Bennis quoting my test of the Davies patent boiler 
to support his own impossible figures. I strongly decline to 
permit this impertinence. a 

Now for facts of tests. On March 16th, 1905, Mr. 

Bennis quotes a test of a Lancashire boiler at Messrs. Firth 
and Sons, of Brighouse, burning 34°6 Ib. per sy. ft. of grate 
per hour, and he gives the boiler efficiency alone at 88°1 per 
cent., with a boiler pressure of 81:2 lb. (See Mr. Bennis’s 
Red Pamphlet distributed at the 1905 Tramways Exhibition, 
» 11. 
Mr od of the Davies boiler had, from circumstances, to 
be carried out at 77 lb. pressure. It was carried out on a 
boiler with a brick-lined, air-tight case, asbestos covered. 
There was a firebrick-lined roomy combustion chamber, 
with regulated air admission, on the principle I have long 
advocated as necessary for good combustion. The coal was 
clean Admiralty test Welsh, burned at 14 lb. per sq. ft. per 
hour, not at the high rate of 34 lb. The boiler was new 
and quite clean, yet I only obtained 86:342 per cent. 
efficiency for boiler, superheater and economiser, or some 
2 per cent. less than Mr. Bennis's 88:1 per cent. for boiler 
alone!!! This he calls a support of his impossible case. 

At the time of “ Calories " letter, I wrote you on the 
„Real Efficiency of Boilers, not anonymously, the real 
éfficiency being the ratio of heat absorbed to the heat supplied 
above boiler temperature. 

My figure for this, for the Davies boiler, was 88°91 per 
cent., or but little more than Mr. Bennis’s efficiency as usually 
stated. His ** real efficiency " was a long way over 100 per 
cent. ! ! ! | 
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My efficiency, as usually stated, was apparently only 
81:28 per cent., but I took care to state that part of this was 
due to drying of the priming by the superheater, so that the 
actual efficiency would be a trifle less than 80 per cent. 
Thus my figures are practically 10 per cent. below the 
impossible figures given by Mr. Bennis. My test was 
carefully carried out, and my figures have the support of my 
colleague, Mr. H. Wall Wilkinson, who helped me on the 


test, and on whose carefulness and accuracy I have great 
reliance. . 
If Mr. Bennis wishes to run amok against your 


‘irresponsible scribbler," let him smell the witch out, and 
leave me alone; and J would further advise him to study 
the principles enunciated bv Runkine, Joule, Maxwell and 
other authorities on heat, to remember that heat cannot pass 
from a cold to a warmer body, and, if he would escape the 
lash that seems to have warmed him to such temper, let him 
submit his test figures to even an “ irresponsible scribbler "' 
before publication. lt wad frae mony a blunder free him, 
an’ foolish notion." When he has intelligently comprehended 
the above principles he will have found a key that will 
unlock the door he howls without. 

Mr. Bennis is on record, so long as paper will last, as 
having claimed 88:1 per cent. of efficiency under the condi- 
tions I have named, * and, having let his pen write, nor all 
his piety nor wit shall lure it back to cancel half a line.” 
This ought to sober his future conduct, and hold him back 
from attacking his elders who have learned by experience 
that even under test conditions 80 per cent. is about a limit 
for any boiler efficiency, not to mention such conditions as 
appertained to his claim of 88'1 per cent. Mr. Bennis 
chooses to refer to the third place of decimals in one of my 

records as evidence of the carefulness of my test. . Had he 
known so much of me as his “discoveries " would warrant 
the supposition, he would have attributed this to my use of 
Fuller's slide rule, which usually gives five figures, and he 
ought to know that, in order to preserve statistical con— 


sistency and avoid cumulative differences, test results are . 


marked out to an accuracy far beyond the accuracy of 
instrumental observation and personal error. Even at my 
age [ would not claim accuracy to the first place of 
decimals. 
Win. H. Booth. 
London, January 12/^, 1906. 


P.S.—Seeing that my figures have thus been dragged 
into publie view, may I request that the short report, of 
which I enclose you a copy, be printed by you in erfenso, 
It has, at least, the merit of being probably the first report 
of a test in which an effort is made to distinguish between 
the nominal and the real efficiency of a boiler. 

We refer to this matter in our leading columns.—Eps. 
E.R.] 


As English manufacturers of mechanical stokers, we have 
never concealed our conviction that 80 per cent. thermal 
efficiency is the maximum either desirable or commercially 
practicable, for the following simple reasons :— 

When working boilers at a fair rating, the temperature of 
escaping gases will be fully 400° F., even if both superheater 
and economiser are used. Therefore, if the furnace tem- 
perature is as high as 3,0009 F., the heat loss in escaping 
gases at 400° is 13:3 per cent.: and if the other heat losses 
in radiation, in ashes, &., do not exceed. 6'7 per cent., a 
thermal cflicieney of 80 per cent. is possible. But in most 
uses, 70 per cent. to 75 per cent. efficiency is very good 
work ; and when the type of stoker is unsuited for regular 
working at 3,000? furnace temperature, the normal efficiency 
must be lower still. 

Of course, most stoker experts can force combustion for a 
test of a few hours, and by getting a furnace temperature at, 
say, 4,0005, can show a test efficiency of a inost misleading 
character, for forced rates of combustion and excessive tem- 
peratures like 4.000? involve such prohibitive working cost 
aud depreciation that in normal working nothing approaching 
such test results is practicable. 

We have consistently refused to make guarantees of effi- 
Ciencies which are only possible during brief tests; and we 
lose no opportunity of impressing on steam nsers that what 
they need is evidence of actual nett money-saving. under 
regular working conditions, and that tents made under 


abnormal conditions are valueless and misleading, even if 
they are correct. 

Of course, errors are frequently made in good faith; and 
we have a fine collection of tests showing impossible resulte, 
but in most cases the cause of error is quite easily traced. 
Users of Erith's stokers have sent us their own tests, working 
out, for instance, at 9174 per cent. and 93 per cent. efficiency: 
in all such cases we have pointed out the impossibilities of 
such results, and have found the true efficiency to be about 
75 per cent. Our foreign and Colonial licensees report 
similar experiences: and, of course, the nationality of a user 
has nothing to do with a question of utilisation of heat. 

A very important point is that the simplest and most 
durable stokers do everything that is practicable in combus- 
tion: therefore there is no occasion for complications with 
their attendant working and repair charges. 

The wasteful steam-jet furnace appears almost every week 
as a new patent, either as a means of forcing combustion or 
of preventing smoke ; such steam jets cost more to work 
than they can save. Mechanical fun-draught is. however, 
desirable, as it gives a positive control over the air supply : 
und for a moderate rate of combustion, the working cost of 
fan draught is quite nominal. 

It cannot be two widely known that forced rates of com- 
bustion are undesirable and unnecessary, especially for the 
efficient and smokeless combustion of cheap coals. All that 
is needed is sufficient furnace area: then, provided proper 
methods are employed, there is no difficulty in getting the 
full steaming duty out of a boiler consistently with the 
smokeless and economical combustion of cheap slack coal; 
but, on the other hand, if (as frequently happens) the boiler 
furnace is only just large enough to get its rating by burn- 
ing best Welsh coal without regard to the smoke question, 
then it is simply absurd to expect mechanical stokers on the 
same furnace to do the same duty smokelessly with much 
inferior coal. Where practicable, the boiler furnaces should 
be widened : otherwise, if smokless and efficient combustion 
of slack coal is required, the boiler capacity must be lower 
than if best, smokeless coal were used on tlie same furnace 
area. 

We would point ont that the power station engineer who 
binds the contractor down to. extraordinary efficiencies on 
tests, gets no real security. If the contractor knows his 
business, he can make a test that will fill his guarantee, 
although in everyday working the results must be altogether 
inferior, hence everyone knows of stokers paid for and then 
thrown aside a8 worthless. 

The only real security for the power station engineer or 
other steam user is to understand for himself the simple 
principles involved in this question of. thermal efficiencies ; 
to disregard extravagant claims and paper guarantees and 
misleading test figures; to see that his boiler furnaces are 
large enough for the smokeless and efficient, combustion of 
the class of coal in view, in relation. to the steaming duty 
actually proposed ; then to find out and buy the mechanical 
stokers, which are simple, durable, smokeless and. efficient 
under normal commercial working conditions. 


Erith's Engineering Co., Ltd., 
CHARLES ERITH, Purector, 
London, January Uh, 1906. 


The attitude assumed in your ** Note” of the 12th on 
my letter published in the same issue makes it advisable 
that I should define what J mean by the thermal efficiency 
of a steam generating plant. I will do so as briefly as pos- ` 
sible consistently with accuracy. 

Let / = No. of Ib. of coal consumed during a test. 

w = No. of Ib. of water evaporated during such test. 
C = calorific value of the coal used in B. TM. . 


per Ib., ae, the total number of srn.v. produced. by the 


combustion of 1 Ib. of coal in air. all the products of com- 


bustion being reduced after combustion to the original tem- 
perature of the air, epi the HzO, which remains as 
steam at 212? F. ; 

H = total heat, in B. TH. V. per Ib., of the steam as it 
leaves the steam generating plant, whether dry, wet, or 
superheated ; this total heat. Wing calculated from water at 
32* F. 
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h = total heat, in B.TH.U. per Ib., of thé water as it 
enters the steam generating plant; this heat being 
calculated from water at 32° F. | 


k = thermal efficiency of plant. 
Then W (u — % 


m "n 
The only quantities which need be known in order to 
calculate the thermal efficiency are /, w, c, H, ^. These we 
determine as follows :— 
^. By direct weighing of all coal supplied to the boiler. 
The fires are brought at the end of the test to as nearly as 


possible the same state as at the beginning, and the test should . 


be continued for a sufficient duration to reduce the maximum 
possible error which might be caused by more or less coal 
lying on the bars at the end of the test than there was at 
the beginning to not more than 1 per cent. 
Wi. By direct measurement of the feed water supplied to 
the steam generating plant, either by u reliable and tested 
meter, or, preferably, by a tank or tanks. To secure the 
greatest accuracy, the water level in the boiler, the steam 
pressure and the rate of evaporation should be the same at 
the beginning and end of the test. l 

c. A sample of the coal used for the test is taken, by 
removing a small quantity from each coal weighing, or by 
any other well-known method of sampling. This example is 
ground up and about 1 gram is burnt in a calorimeter. We 
use the“ Darling” calorimeter, but, whatever your leader 
writer may say, we are always prepared to submit the coal 
sample to any analyst selected by the engineer at whose 
works the test is being made, and as you will have noticed 
in several of our published tests this has been done. 

H. The pressure and superheat, if any, of the steam 
leaving the steam generating plant, are observed at half or 
quarter-hourly observations, and H is deduced from the 
average of these observations by consulting Clark's, Peabody's 
or any other well-known steam table. 

h. The temperature of the water entering the steam- 
generating plant is observed at the same intervals as above, 
and Å is then deduced in the same manner as H. 

Having given this very brief sketch of the methods adopted 
by my firm in observing the data of tests of steam-generating 
plants, and in calculating the efficiency therefrom, I leave 
these methods to be “ shot at." I can only say that no one 
can be more thankful than myself for any sensible criticism 
which would tend to make known more accurate methods : 
but mere vague expressions of distrust and insinuations of 
wilful bad faith do nothing but waste everybody's time— 
your own, mine, and your readers’. 

You state in your note that my good faith wag not, and 

is not, in question." But when, after referring to results 
given in a paper by myself, you say *. . . . the calorific 
value of the fuel (taken by a selected calorimeter), I am 
- certain that 99 people out of 100 would take you to mean 
that I, or someone else on my firm's behalf, had carefully 
selected a calorimeter which read lower than the truth, in 
order to raise the thermal efficiency to a fictitious value. If 
the selection“ had been made for the greatest accuracy it 
would not be referred to in an article impugning the 
accuracy of the result. And if a “selection ” for the 
greatest inaccuracy is not ** wilful bad faith," I do not know 
English. 

You -are ,very severe because we do not give the precise 
allocation of all the heat which did % / go into the water. 


Now, | am far from denying that such complete heat 


balances are valuable, very valuable, for purposes of research 
and for indicating where to look for the means of improve- 
ment. But I contend that it is not possible, commercially, 
to go to the great expense of a test which could yield such a 
heat balance every time that we make a test to prove that 
our performance exceeds our guarantee. And ] also contend 
that, provided the five quantities enumerated above are 
correct, the absence of any further information makes no 
difference whatever to the reliability of the efficiency deduced 
from those quantities. 


I enclose a copy of the official form that we have adopted 


for our steam boiler test reports. This form will indicate to 
you the data which we aim at observing. as far as possible, 
in any one test. | 
. We have done with philosophie doubt in Manchester, as 


you will see from the results of the elections, and we are 
Sorry to see the same old (Fair Trade ?) fallacy raised. 

If X saves 80 percent. of steam, then Y's patented governor, 
which saves 20 per cent. of steam, causes the engine to run 
itself, dnd so we get Poleforcia. 

The compressed air furnace is not forced draught, the 
flue under the bars is not closed, and all we do is to balance 
the draught and provide air adjustment. The words 
forced draught " are invariably taken to mean an arrange- 
ment in which the air for combustion is forced into a closed 
space : as this is not the case in our compressed air furnace, 
it would not tend to accuracy, but the reverse, to describe it 
us forced draught. . 

We would not guarantee 85 per cent. efficiency, but I 
believe that it has been obtained under exceptionally 
fyvourable conditions. I am certain that any firm supplyiog 
only the dynamo in an electricity station would absolutely 
decline to guarantee that the highest attainable efficiency 
would be obtained all the way from the coal heap to the 
switchboard. We are in an analogous position. 

Mr. “ Philosophic Doubt" ends his surprising letter by 
asking that we should act as honorary consulting engineers 
through the Press; it is obvious we cannot extol any one 
of the makers of good superheaters, economisers and other 
accessories. My firm does büsiness in conjunction with 
them all. - US 

, A. W. Bennis, M. I. Mech. E. 


Bolton, January 16/5, 1906. 


Zambesi Power Scheme. 


In the article on the Zambesi Power Scheme, by Mr. W. B. 
Esson, which appeared in your last week's number, he writes 
that he joins issue with me on my statement that “ if the 
capital charges and maintenance and renewals costs of the 
transmission line and the cost of energy lost in transmission 
involved by the use of water-power are much greater than 
the coal bill of à steam plant at the delivery end of the trans- 
mission line, then, obviously, the use of water-power cannot 
be justified." 

In view of Mr. Esson's attitude to what I deem to bea 


proposition that should command universal acceptance, I am 


unable to argue the matter with him further, contenting 
myself by saying that, in his further investigations into the 
subject, I think Mr. Esson should not continue to ignore 
the fact stated by me that, since reading my paper in 
Johannesburg, I find that, by erecting at Vereeniging the 
power house for the supply of electricity to the Rand, coal 
can be obtained at 4s. per ton and an ample supply of 
water on extremely favourable terms. Under these con- 
ditions the coal and water bill of the projected works would 
be less than half the sum named by Mr. Esson. 


l Robert Hammond. 
London, S.W., January 16th, 1906. 


— —ẽẽ o- o m e — 


How to Screw Conduits. 


We have read Mr. Schmahl’s letter in your issue of January 
3rd, and shall be glad if you will gives us space to set out 
our views on this important matter. Mr. Schmahl advocates 
the use of gas sizes both in diameter and thickness, and gas 


threads. Under no circumstances Whatever can we agree to 
adopt them for our conduit system ; for the following 
reasons :— 


1. The thickness of gas tubes was settled originally for 
the convenience of welding. Now that better processes of 
manufacture have been invented, such as the seamless, such 
thicknesses become absolutely unnecessary. 

3. The thread used by the principal conduit makers has 
been standardised, a proof of which assertion can be found 
in the fact that the screwing-machine makers now accept 
* Conduit Thread " to mean certain definite sizes and threads. 

3. The thicknesses of tubes made by first-class firms are 
quite sufficient to take a full thread. We ourselves have 
never supplied conduit tube under the standard gauges given. 
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in our catalogues and the catalogues of first-class companies, 
which gauges have been accepted by the whole of the electrical 
trade as standard. In extreme cases we have supplied one 
gauge thicker, but we have never altered the thread. We 
have always refused to compete with the so-called screwed 
light conduit accepted in inferior installations where every- 
thing is sacrified to price, and we entirely agree with Mr. 
Schmahl's remarks respecting this. We have actually seen 
conduit 19-gauge sold as screwed, though it has only been what 
we might call slightly scratched with the appearance of a 
thread. It is of course absolutely impossible to screw a full 
thread on such material, for the depth of the thread is 
more than the thickness of the tube. Such * screwed " tube 
is valueless. 

4. As a standard has already been adopted by every firm 
of importance, there is no reason why we should fall out of 
line with it. 

5. The electric trade itself would suffer by altering the 

standard, for with very few exceptions it has been adopted 
in all the large installations, and if any alteration were made 
there would be great confusion if at any time additions or 
alterations had to be made. 
. 6. The standard conduit threads must not be classed as 
fine threads ; on the contrary, in the two smaller sizes whose 
outside diameters are ) in. and 3 in., the number of threads 
- is 18, whereas for gas tubes corresponding to these sizes the 
standard thread is 19. For gas tubes whose outside 
diameters approximate to $ in., f in. and 1 in., the standard 
thread is 14 as against 16 in conduit tubes of similar sizes, 
but the latter standard is ample. 

The company on whose behalf Mr. Schmahl writes is, we 
believe, with one exception, the only company which is 
endeavouring to push a standard of its own, and no doubt it 
would be pleased to have its views adopted, and thus scrap 
the whole of the material and stock held by its competitors. 

The Perfecta Seamless Steel Tube and Conduit Co. 
A. E. HirLs, Manayer. 


Birmingham, Janwery 15th, 1906. 


In your last issue Mr. Schmahl, of the Armorduct Manu- 
facturing Co., under the heading of * How to Screw Con- 
duits,“ appeals for uniformity in gauges and threads for 
tubing used for electric wiring purposes, on the basis of 
„Gas Sizes, Screwed Standard Gas.“ 

While there can be no question that standardisation is 
advisable, I cannot agree that gas standards should be 
adopted, nor with the reasons which Mr. Schmahl adduces in 
support of his arguments for their selection. 

My own impression is that in the-early days electric 
development was to an appreciable extent retarded by the too 
slavish copying of gas methods; the clumsy heavy elec- 
troliers manufactured after the pattern of the old gas 
chandeliers were an eyesore to everyone; but it was 
apparently taken for granted that what was necessary for the 
old illuminant was equally required in the new, despite the 
fact that the conditions were altogether different. The gas 
tube, with its rough and uneven surface was even taken as a 
standard conduit, until experience taught differently, and 
80 OD. 

To deal with Mr. Schmahl’s arguments in order. So far 
as conduit tubes are concerned, my company has moved in 
the opposite direction to the majority of tube makers." Is 
this to imply that the whole of the conduit manufacturers 
have been developing on wrong lines, and the Armorduct 
alone, under the guiding hand of Mr. Schmahl, producing 
the ideal conduit? If we are to believe this startling 
announcement, very strong evidence is required to show 
that conduit manufacturers are gifted with such a small 
amount of foresight as he attributes to them. 

Mr. Schmahl next endeavours to support his contention 
by telling us: * My company have supplied their standard 
Armorduct screwed conduit screwed gas size, and tlie material 
has been used for a large number of important installations.” 
Here we have dished up the old trade puff, and probably 
every conduit manufacturer desirous of a free advertisement, 


could say the same thing about his conduits, screwed with . 


Whitworth threads ; if it were not so the presumption would 


be that. they would not be doing business in serewed conduit. 


The statement—‘ Needless to say I shall not only advo- 
cate standardisation on the basis of gas sizes and gas threads, 
but. . . tubes of heavier gauge,” is not altogether 
without bias. The Armorduct Co. sells tube with gas threads, 
and obviously for this reason, though ostensibly on the 
broader question of uniformity, Mr. Schmahl is willing to 
lend his support to standardisation provided gas threads are 
adopted. 

Lastly— I have made inquiries of a number of con- 
tractors, and in every case the opinion is—* gas sizes, gas 
threads.“ Once again, the free advertisement, the manu- 
facturer telling the public that his (unbiased) inquiry tends 
to show that everyone demands what he manufactures ! 
Our experience is entirely in the opposite direction, con- 
tractors and consultants being strongly in favour of the 


. exclusive use of the Whitworth thread, which was first used 


by the company ] represent, some seven years ago. This 
thread which has since heen adopted by other conduit com- 
panies, and has become generally known as the Simplex 
thread, is in every way more suitable for conduit work. It 
was selected, in the first instance, because the standard gas 
thread was not suitable for the gauge of screwed conduit in 
most general use, and I am of opinion that a tube having a 
a wall exceeding No. 14 L.S.G. is an unnecessary expense, 
besides being unwieldy and unnecessary for electric work. 

My company have not, with the single exception of the 
)-in conduit, ever supplied a screwed tube under No. 16 
L.S.G. ; I do not, however, speak in the defence of a No. 19 
gauge screwed tube mentioned by Mr. Schmahl in his letter, 
a8 this must be mechanically weak. 

The &o-called advantages of adopting gas standards for 
the electrical conduit trade are, in my opinion, illusory, 
for the following reasons :— 

1. They necessitate the use of a special size conduit (gas 
size), which, with the exception of a few instances, do not 
conform to the standard conduit tube sizes used by the 
conduit trade in this country for electric wiring. 

2. The fact so often urged that a contractor may have a 
set of vas stocks and dies is hardly worth consideration, as 
the initial cost is not heavy, and the state of the dies, due to 
the rough usage to which they are subjected in the gas 
trade, unfits them for use in conduit wiring. 

3. The fact of using gas sizes gives rise to the very grave 
risk incurred, when, for the sake of convenience, cheapness, 
&c., rough cast-iron gas fittings are used in place of properly- 
designed malleable conduit fittings. 

It seems to me that all Mr. Schmahl’s statements pre- 
sent no argument in any way favourable to the adoption of 
gas sizes and threads. 

I submit that unless very strong reason to the contrary 
is shown, it is permissible to assume that whatever sizes and 
gauges are in most general use at the time, are those which 
taken all round are the most advantageous for their purpose: 
and although I am quite prepared to take part in any meeting - 
with the object of standardisation in the conduit business, | 
hardly think such a meeting will have much chance of 
achieving any useful purpose if others like Mr. Schmahl 
attend it with the avowed object of only supporting it on 
the basis which happens to be the most suitable for their 
own purposes. 

The Simplex Steel Conduit Co. 
L. M. WATERHOUSE, 
Director and General Manager. 


London, January 16th, 1906. 


I have read Mr. Schimahl’s letter in your current issue, 
but as I am unable to understand the idea of it, the 
following remarks may, perhaps, not be considered super- 
fluons at this juncture. 

If his desire is to advertise the fact that. he is now using 
gas standard threads, | may be allowed to compliment him 
on following the example of my company and others, who 
have always employed them. 

As I understand the case, however, the proposed meetin 
is to decide what standard shall be adopted, and the pros 
and cons to be considered do not concern the user or the 
consulting engineer. I, as well as others, have fully under- 
stood the idea of the trade for years, and you will find it 
clearly-illustrated by the specifications of the leading con- 
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sulting engineers, which invariably call for standard gas 
threads, i . 

If, however, it is thought advisable to settle this matter 
by public correspondence, the manufacturers who were 
present at the last meeting may consent to waive their rights 
of being considered in the matter; but as it is necessary that 
a uniform decision should be arrived at for any good purpose 
to be served, and seeing that Mr. Schmahl has already made 
up his mind on the point, I am forced to conclude that 
either our sympathy is due to those firms who now employ 
special threads, or, as is more probable,the discussion will 
result in a waste of time and of your valuable space. 


| C. E. Gunuer. 
London, January 16th, 1906. 


REVIEWS. 


; i 

Collected Researches of the National Physical Laboratory. 
Vol. I. To be had from the Director, National Physical 
Laboratory. Price 11a. 


In the preface to this volume, Lord Rayleigh calls 
attention to the variety of the work carried out by the staff 
of the National Physical Laboratory. 
lowing papers, which certainly show variety :— 

1. “ An Analysis of the Results of the Kew Magneto- 
graphs on ‘Quiet’ Days during 11 years, 1890 to 1900, 
with a discussion of certain Phenomena in the Absolute 
Observations.” By Charles Chree, Sc.D., LL.D., F. R. S., 
Superintendent of the Observatory Department. 

2. “On the High Temperature Standards of the National 
Physical Laboratory. An Account of a Comparison of 
Platinum Thermometers and Thermo-junctions with the Gas 
Thermometer." By J. A. Harker, D.Sc., Fellow of Owens 
College, Manchester, Assistant in the Physics Department. 

3. On the Construction of some Mercury Standards of 
Resistance, with a determination of the Temperature Co- 
efficient of Resistance of Mercury." By F. E. Smith, 
A. R. C. Sc., Assistant in the Physics Department. 

4. “The Range of Solidification and the Critical Ranges 
of Iron-Carbon Alloys." 
Ph.D., Assistant in the Physics Department, and B. F. E. 
Keeling, B.A., late Assistant in the Physics Department. 

5. “On the Resistance of Plane Surfaces in a Uniform 
Current of Air." By T. E. Stanton, D.Sc., M.I.C.E., Super- 
intendent of the Engineering Department. 


In the second paper in this volume the author describes 


the investigations he has carried out in the laboratory in 
order to obtain a comparison between the gas thermometer 
and platinum thermometers and thermo-junctions. The 
work is a continuation of that carried out by the author and 
Dr. P. Chappuis. The apparatus and methods adopted are 
described, and the results are fully set out. The conclusion 
reached is that, up to a temperature of 1,000? C., Dr. 
Callendar's difference formula can be used. 

In the third paper a subject more directly useful to the 
electrical profession is dealt with. As it was decided in the 
carly days of the electrical industry to give up the apparent 
simplicity of an arbitrary choice of electrical units, and to 
base all measurements on the centimetre, gramme and 
second, the question of practical standards to meet the re- 
quirements of the industry has been of the utmost importance. 

It may be recalled that the first absolute measurement of 
resistance in this country wus made for the British Associa- 
tion in 1863, and from that time this association has 
instigated the research work necessary for the accurate 
rendering of the selected unit in practical form. 
knowledge and skill of the earlier scientists and mechanics 
improved, 80 greater accuracy was attained, and in 1892 a 
committee appointed by the Board of Trade made a series 
of recommendations which finally became law. "This com- 
mittee advised that the ohm should have a value of 
1,000,000,000 in terms of the fundamental units, and that 
a column of mercury one square millimetre in section and 
106:3 cm. long at the temperature of melting ice be taken as 
the standard. This unit is now defined in terms of length 
and weight. : | | lb. 


* * - 


It contains the fol- 


By H. C. H. Carpenter, M.A., 


As the 


The work carried out by the author at the National 
Physical Laboratory, and fully described in this paper, deals 
with the attempts of the staff at Bushey House to realise 
this unit, and is & continuation of the work carried out in 
the past for the British Association. 

Commencing with the theory of construction, the author 
explains in detail the methods adopted for measuring the 
length and testing the cross-section at different parta of the 
tube. These methods are also described in “Practical 
Physics,” by Glazebrook and Shaw. From the results of these 
measurements the correcting factors were calculated. Eleven 
only out of about 70 tubes were found with a sufficiently 
true bore to be suitable. After carefully preparing and 
cutting to the required length the tubes were carefully 
cleaned, mounted. and filled with mercury, and the resist- 
ances compared with the existing standards at the 
Laboratory. 

The methods adopted for measuring the resistance are 
explained, and the results obtained are tabulated. The 
results indicate that under favourable conditions, and 
with the assistance of elaborate apparatus and highly skilled 
labour, it is possible to construct mercury standards of resist- 
ance which have resistances much more nearly alike than 
determinations of the absolute value of the ohm are likely 
to be. 

The work carried out and described by Mr. F. E. 
Smith gives an excellent idea of the work the National 
Physical Laboratory can accomplish. It also represents 
another step towards the realisation of asatisfactory standard 
of resistance. 

All the papers printed in this volume have been published 
in other works. It would be more satisfactory if the autho- 
rities at the laboratory were to publish each paper separatelv, 
as the range of subjects in this volume is greater than most 
people will require; or, in the case of shorter papers, to 
arrange them under subjects and publish them in that form. 


National Engineering and Trade Lectures. Vol. II.— 
British Progress in Pumps and Pumping Engines. By 
P.R.BjoRLiNG. London: Constable & Co. 1905. 6s. net. 
This book is Vol. II. of this somewhat novel series of 

books, the object of which is twofold, the first being to place 
on record the modern developments and examples of the 
particular subject dealt with in cach volume, and the second 
to furnish a directory of names of British firms engaged in 
the manufacture of the special things dealt with in the 
book. 

Pumps are important engineering constructions, yet how 
few engineers really know much about them. The ordinary 
rules for pump discharge may religiously allow a certain 
discount from the theoretical discharge for that vague idea 
known as slip. There probably is slip with some pumps, 
especially if their valves lift too high, and are not rapid in 
closing. But many pumps have no slip at all; they deliver 
a larger quantity of water than is measured by the volume 
generated by the pump bucket, and the very simple explana- 
tion is that in a long suction pipe, a column of water 
travelling at a considerable velocity tends to maintain that 
velocity, and will flow through the foot valve and through 
the descending bucket in considerable quantity, especially if 
there is a low head above the bucket. This can be noted 
with a hand pump by suddenly stopping the bucket, and 
watching the water continuing to flow upwards, impelled 
by the stored energy in the upward-moving column in 
the suction pipe. l 

Among the novelties named in the book before us is the 
compressed-air pump. It is rather a disappointment to find 
that only two pages, of little value, are given to this latest 
method of pumping. It is well known that the air-lift 
pump requires at least three times as much power as an 
ordinary pump for the same output. We should like to have 
something said about this, about the proper diameter for a 
given output, the proper submersion, and so on. We should 
like to see some practical advice about the maximum 
diameter of rising main where the water in an artesian well 
comes from horizons above the foot-piece of the rising main ; 
but we find nothing on these points. Perhaps it is too much 
to expect to see a description of the recently devised variable- 
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stroke pump for electrical driving. In this new device the 
pumps are driven by a pair of superposed eccentrics, so 
arranged that their eccentricities may be opposed or together ; 
thus the pump stroke may be nil or a maximum, and the 
pump can be started with no stroke against a heavy. head, 
and the eccentrics gradually brought up to full stroke. 

For many years the direct-acting steam pump of American 
manufacture was largely bought, but the more economical 
and solidly constructed pump of Weir and others has pushed 
out the cheap American pump, the value of which was even 
less than its price. 

Among other pumps illustrated is the ** Dando " diaphragm 
pump, which has no bucket, but consists mainly of a chamber, 
the volume of which is varied by means of a slack diaphragm 
to which the pump handle is attached to raise or depress it 
so as to vary the volume of the chamber. Such pumps will 
pump water contaming grit. 

Not much is said on the subject of bore-hole pumps. One 
by Messrs, Mather & Platt is illustrated with apparently 
metal valves. The simple deep-well pump, with solid- 
grooved ringless, and therefore frictionless, bucket and 
Dermatine valves, as arranged. by Mr. W. H. Booth, is not 
referred to, yet these simple pumps have been put to work in 
wells from 23 in. diameter and upwards all over England. 

In Ireland, where cheap pumps are needed, we have seen 
excellent work done in wood with thin brass lining tube in 
the wooden barrel, the whole work of the village carpenter's 
style, but good and efficient. 

We note that the Ashley bore-hole pump is illustrated, also 
the Haste pump and some series pumps of the centrifugal type. 
A good deal in the book is hardly new, but it would be 
difficult to fill a book with strictly modern developments, 
and much fault cannot be found with the author’s selection, 
containing, among other things already noted, several pumps 
by Messrs. Hathorn, Davy & Co., Gwynne & Co., P. R. 
Jackson & Co., G. & J. Weir, and others. 


LEGAL. 


BnrrisH PIONEER ELECTRIC LIGHT AND PowER Co. or 
INDIA, LTD. 


Tux Master of the Rolls and Lords Justices Romer aud Cozens- 
Hardy on Thursday last week heard an appeal by Messrs. S. T. 
Biggs and C. R. Sawyer against the dismissal by Mr. Justice Joyce 
of a petition for the compulsory winding up of the above company. 
The company was in course of voluntary liquidation by resolution 
passed after the presentation of the petition but before ita 
hearing. 

Mr. Gore Brown, K. C., for the appellants, said the ground of 
the application was substantially that there were misfeasances on 
the part of the directors which ought to be investigated by an inde- 
pendent liquidator, and not by the secretary of the lcompany who 
had been appointed liquidator in the voluntary liquidation, and 
who had been a servant of the directors whose conduct had been 
impugned. The petitioners were mortgagees for a certain Mrs. 
Bingham, and of the 300 shares of which they were the registered 
holders 200 had been given to Mr. Bingham for certain ser- 
vices, and the others he had taken up in the ordinary way. 
The company was incorporated in 1899 with a capital 
of £3,000 in £1 shares. The company had acquired a con- 
cession for the construction of an electric tramway in Bombay, and 
subsequent dealings with it had produced a sum of £20,000, and 
resulted in the return to the shareholders of £6 15s. per share, or 
nine times the amount subscribed, only 15s. per share having been 
paid up, except in the case of those held by the petitioners. For 
the first two years there were three directors, viz., Mr. Thomas 
Anderson Kelman and his sons, Stuart and Erskine Kelman. In 
1900 the Rowell Stuart Kelman Co., Ltd., was formed, the directors 
being the two younger Kelmans and a Mr. Mackintosh. There 
were dealings between these two companies, the Pioneer Co. giving 
considerable benefit to the Kelman Co. in respect of the concession. 
It was suggested that they had been of great service in securing 
the. concession, but the petitioners’ case, supported by the evidence 
of Mr. Bingham, was that that gentleman had obtained the con- 
cession, and had had no assistance at all from the Kelman Co. 
The net result of the transactions between the two companies was 
that at least £11,500 had been lost to the Pioneer Co. 

Without calling on the other side the MasTER oF THE ROLLS, in 
giving judgment, said the Kelman Co. had, or thought they had, 
some special opportunities which enabled them to put the Pioneer 
Co. in a position to obtain a valuable concession. The concession 
was obtained, and certain shares in the advantages arising from it 
were given to the Kelman Co. The complication in the case arose 
from the fact that the two companies had directors in common, but 
he agreed with Mr. Justice Buckley that the correspondence 
indicated bond ide discussion and negotiation between persons 
dealing at arm’s length. There was no primd facie evidence of 


fraud or misfeasance on the part of the directors, and he was not 
satisfied that there was any reason to suppose that any reasonable 
advantage would be obtained by the applicants by resorting to 
compulsory winding-up. The onus was on them of showing that 
complete justice would not be done under voluntary winding up, 
but there was no reasonable ground for supposing that they would 
be deprived of any right to which they were entitled. The decision 
of the Court below was absolutely right, and the appeal must be 
dismissed with costs. i 

Lords Justices Romer and Cozens-Harpy concurred, and the 
appeal was dismissed accordingly. 


C. S. Davipson r. THE Sun Fan Co., Lp. 


IN the Chancery Division of the High Court of Justice on Thursday 
last week, Mr. Justice Farwell had before him this case, which was 
brought by C. S. Davidson, Belfast, against the Sun Fan Co., Ltd. 
of Bradford. 

Mr. BousriELp, K. C., for the plaintiff, said this was a motion to 
commit the defendants or to sequestrate tbe defendant company 
for breach of an injunction restraining them from infringiny 
plaintiffs patent, No. 4,609, of 1898, for ventilating fans. De- 
fendants had consented to the injunction, but since the date of their 
consent they had put forward an apparatus slightly different from 
that which was the subject of the injunction. The injunction was 
that the defendants should not manufacture an apparatus similar to 
or differing only colourably from that described in plaintiff's 
specification. Defendants did not stand in terror of being sent to 
prison so far as plaintiff's motion was concerned. This was the only 
manner in which they could get the opinion of the Court on the 
matter. The question simply was whether that which defendant 
was now actually making was substantially the same thing as that 
which, by consent, he was enjoined not to make or sell. One of 
the most important features of plaintiff's invention was the use of 
an eye which was substantially of the same diameter as thc exterior 
of the revolving blades, so that one got the full area of the 
circle made by the revolving fan for the drawing in of theair. The 
blades were made as narrow as possible in proportion to the total 
diameter. That had proved to be an enormous advance in the art 
of fan making for blowing and ventilating. The Law Courts were 
ventilated by means of the Davidson fan, and one advantage it 
possessed was that it required only a fraction of the space which 
was necessary before this invention. The point upon which 
defendant was relying was that he was making the blades of his 
fan rather wider than he did before, and that his fan was now out- 
side the limits of plaintiff's specification. 

On Friday Mr. Ducatp CLERK, the well-known patent expert, 
who was called on behalf of the plaintiff, admitted in cross- 
examination that the effect of a slight alteration of the angle at 
which the blades of the fan were set, or a slight increase in the 
width of the blades, might be very great. 

A discussion arose between counsel as to the necessity for the 
plaintiff's advisers making experiments with the defendant com- 
pany’s apparatus, and in the result it was agreed that the further 
hearing of the action should be postponed until those experiments 
had been made. 


Mayor AND CORPORATION OF NonwicH v. THE NonwicH 
ELECTRIC Tramway Co. 


IN the Court of Appeal on Thursday last week, before Lords 
Justices Vaughan-Williams and Stirling, counsel stated that this 
case, after having been partly heard by the Court, was ordered to 
stand over until the décision of the House of Lords, in the case of 
Crossfield v. The Manchester Ship Canal, had been obtained. That 
case was now decided, and parties were now anxious that the 
Norwich case should be restored to the list. 

The Court directed that the case should be placed in the Jural 
list. 


LAMONT t. LANARKSHIRE TRAMWAYS Co. 


BEFORE Lord Salvesen and a jury in the Court of Session last week, 
Hector M'Kenzie Lamont, of Wishaw, sued the Lanarkshire 
Tramway Co., claiming £750 as damages for personal injuries. On 
June 7th last, he was travelling on the top of an electric car from 
Wishaw to Motherwell, and as the car was passing beneath the 
bridge at the Lanarkshire Steel Works the trolley pole left the 
wires, swung round, and struck the pursuer violently on the head, 
and severely injured him. The accident, pursuer alleged, was due 
to reckless driving. The defenders denied fault, and stated that 
the car was driven at a proper rate of speed, that pursuer’s injuries 
were the result of pure misadventure, and that they were greatly 
exaggerated. The jury returned with a unanimous verdict for the 
pursuer, and assessed the damage at £500. 


CORPORATION OF SWANSEA v. NATIONAL TELEPHONE Co. 


THis case was mentioned in the Appeal Court this Tuesday 
morning. 

Lord Justice SmiRLING said they proposed to refer certain 
questions for inquiry and report to a reteree. They had made 
inquiry as to the person to whom such a matter might be referred, 
and were of opinion that Major Cardew, late of the Royal Engi- 
neers, who was a well-known gentleman, would be a proper person 
to whom the matter might be referred. They therefore proposed 
to make an order, of which the following was au outline:—'' Order 
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that the following questions arising in this case be referred to 
Major Cardew for inquiry and report: First, whether the lay ing 
down of sufficient junction wires between the several exchanges of 
the Corporation and the company respectively at Swansea, 
Mumbles and Morristown, will afford all proper facilities for the 
transmission of telephonic messages between persons using the 
system of the company and persons using the system of 
the Corporation? Secondly, if not, whether in order to afford 
all proper facilities for the transmission of telephonic messages 
between persons using the systems of the company and persons 
using the system of the Corporation, it is necessary that the company 
should provide junctions, circuits, and directly connect its principal 
exchanges in Swansea and nine other places mentioned or any and 
. each of such places. ‘Thirdly, whether any and what additional 
steps ought to be taken by the Corporation and the company 
respectively in order to afford all proper facilities for the trans- 
mission of telephonic messages between persons using the system 


of the company and persons using the system of the cor- 


poration." 

Mr. Danckwerts thought this did not make provision for what 
the appellants considered the very crux of the matter, namely, that 
wherever exchanges were connected the connection should be by 
means of double wires—one for all messages from the company's 
Station to the Corporation's station and a per contra wire for 
messages in the opposite direction. 

Lord Justice STIRLING thought that was clearly provided for in the 
second clause. 

Mr. Danckwerts: I do not think that meets my point. My 
proposition applies equally as much to the first proposition as to 
the second. - | 

Lord Justice STIRLING: I will hand this down. If you have any 
remarks to make upon it, we might perhaps altér them. 

Mr. R. J. PARKER: I think that the best plan would be for both 
sides to have a copy of that, and then we can consider it; and if 
your Lordships would give us a little time, that we might mention 
the matter later. 

Mr. Danckwerts: I think Mr. Parker and myself might agree 
about this. | | 

Mr. PARKER: I am not so sure about that. 

Mr. DANxcRwER TS: Might I be permitted to ask a question? 
Your Lordship said: Refer to inquiry and report." That is not 
under the Arbitration Act. | 
Lord Justice SriRLING: Yes, it is meant to be. 

Mr. DANckwEnTSs : I rather understood from what was said on a 
previous occasión it was not intended to be under the Arbitration 


Act, but was intended to be under the general jurisdiction of the 


Court, so as to be in the same position as a report by a master. I 
TUM that neither side wished the report to conclude the 
matter. | 

Lord Justice SriRLING: No. It is understood not to preclude 
the jurisdiction of the Court; but I do not take the view of the 
Arbitration Act that you suggest. . I thought it was provided 
that where the matter was simply referred to inquiry and report it 
was open to the Court to adopt or not. 

Mr. DancKwERTs : No, I do not think so. 

Lord Justice SrtRLING: We are all agreed that the Court is not 
to be bound by it, nor are the parties. 

In the result, Lord Justice VAUGHAN-WILLIAMS said the better 
plan would be for Mr. Parker and Mr. Danckwerts to exchange their 
views on the matter and mention it to the Court on Monday 
morning next. 


GREAVES v. SmTALYBRIDGE, Hype, Mosstev & DUKINFIELD 


TRaMWAYs AND ELECTRICITY BOARD. 


In this case, heard at Stalybridge County Court on January 11tb, 
before Judge Reginald Brown, K.C., the plaintiff claimed £30 
damages for injuries sustained whilst travelling in an electric car 
on Jane 10th, 1905, and the board pleaded the statutory defence 
under the Public Authorities’ Protection Act, 1893 (Section 1), 
that proceedings had not been commenced within six months of the 
date of the accident. On the other hand, counsel for the plaintiff 
submitted that the Board was not entitled to the benefit of the pro- 
visions of that statute. It was also pointed out that as December 
10th, 1905, fell on a Sunday, the plaintiff was entitled to commence 
his proceedings on the following day. 

The Jupon pointed out that primd facie the plaintiff was one 
day over the six months' limit in commencing his proceedings, and 
the fact that the last day of the six months fell on a Sunday did not 
give the plaintiff an extra day in which to commence his action. 
He therefore gave judgment for the Board. 


ELECTRICAL ORE FIN DIN d Co. 


THE affairs of this company were mentioned before Mr. Justice 
Warrington, taking winding-up business on Tuesday. A petition 
had been filed by a shareholder and creditor. The company had 
now, however, passed a voluntary winding-up order, and the 
petitioner accordingly asked leave to withdraw the petition. 


Electric Launch for Cardiff.—The Corporation of 
Cardiff is ordering an electric motor-launch for use on the Roath 
Park lake, à 


ELECTRICAL COMPETITION IN THE 
MARKETS OF THE WORLD. 


A TEUTONIC COMPARISON OF GERMAN-AMERICAN RIVALRY, 


AN interesting and detailed comparison of the results attending 
the competition which the American (United States) electrical 
engineering firms as a whole bring to bear in relation to their 
German rivals has just been made by Dr. Glier in the issue of the 
Elcktrotechnische Zeitschrift, of January 4th, 1906. The comparison 
is interesting from the fact that Great Britain is both directly and 
indirectly concerned with the question, although the details given 
in the article are so abundant that it is only possible to make a 
summary of the nine columns of matter contained in the original. 

It is pointed out that according to the United States census 
returns, the works engaged in the production of “ electrical 
apparatus and supplies” numbered 76 in 1880, and employed 1,271 
workers; in 1890 there were 189 works, and 8,802 employés, and in 
1900 the figures were 580 and 40,890 respectively. In addition tothese 
the concerns occupied with electrical construction and repairs" 
comprised 1,162 in 1900, and employed 5,949 workers, thus making 
a grand total of 46,839 employés in that year. It is calculated that 
the total value of the products of the electrical industry amounted 
to £21,500,000 in 1900, but as the inland demand is unable to 
absorb the large output, the American firms have been compelled to 
enter the markets of the world, and this has been done with con- 
siderable success down to the present time. The author gives 
figures showing that the exports of electrical machinery and appli- 
ances from the United States, which reached a value of £964,000 in 
1897-8 (the fiscal year ends on June 30th), advanced to £2,155,000 in 
1899-1900, and to £2,450,000 in 1904-5. On the other hand, there were 
probably slight imports of electrical machinery, but these, with the 
exception of arc light carbons, are not specially separated in the 
official statistics. In the case of Germany, the value of the exports 
of electrical machinery, accumulators, telegraph and telephone 
apparatus an@ cables and conductors averaged £2,200,000 in the 
three years 1901, 1902 and 1903, the complete figures for 1904 not 
being cited. 

The principal district which the Americans formerly contested 
the most in rivalry with the Germans was Europe. Of the total 
exports from the United States, the electrical machinery shipped to 
Europe represented 52 per cent. of the value in 1897-8, 49 per cent. 
in 1899-1900, 44 percent. in 1902-3, 27 per cent. in 1903-4, and 23 per 
cent. in 1904-5. The value of electrical apparatus exported to Europe 
was 43 per cent. of the total exports in 1897-8, 50 per cent. in 1899- 
1900, 34 per cent. in 1902-3, and 45 per cent. in 1903-4. The decline in 
the American exports of machinery to Europe has therefore been 
considerable, although it is estimated that fully 20 per cent. of the 
exports still reach the Old World. As the main market of rivalry 
between the United States and Germany has hitherto been England, 
the following table of the values of the electrical machinery—not 
including apparatus—sent to the United Kingdom by both 
countries should be instructive for the period of years quoted: 


German electrical machinery Percentage value of 


exported to the United total German 
Year. Kingdom. exports. 
1900 £86,250 = 8 per cent. 
1901 120,950 = 12 „ 
41902 373,350 TP = 30 n 
1903 im 289,550 es e = 27 m 
1904 ssi 210,700 T e| = 20 j 

United States electrical Percentage value of 

machinery exported to total United States 
Year. the United Kingdom. exports. 
1899-1900 ... £313,800 T .. = 36 per cent. 
1900-1901 .. 552,000 . £248 „ 
1901-1902 514,60 õ·ce0i . 48 „ 
1902-1903 451,200. 239 „ 
1903-1904 .. . 264,600 ect e. = 23 s 
1904-1905 [D 217,800 4 [E37 = 15 » 


The considerable advance in the value of the exports from the 
United States inthe earlier years mentioned is said to be connected 
with the association of the late Mr. Yerkes with the construction 
of underground railways in London; and the author admits that 
the Americans have badly beaten the Germans in the English 
market. Next in importance to the latter from the German 
standpoint are the markets of Belgium, Russia and Italy. These 
three countries combined absorbed 43 per cent. (£496,250) of the 
total German exports in 1900, 40 per cent. in 1901, 26 per cent. 
each in 1902 and 1903 and 29 per cent. (£313,400) in 1904. On 
the other hand, the American exports of electrical machinery to 
the three countries in question, which reached £47,600 in 1897-8, 
gradually declined to £20,800 in 1902-3, but recovered to £30,800 
in 1903-4. The author, in commenting upon his detailed figures, 
states that while the Germans continue to make progress in Belgium, 
the Americans scarcely come into competition with them in that 
country, and that although the Teutonic exports to Italy and Russia 
are declining, this is not due to American rivalry, but rather to a 
lessened demand in conjunction with a growth of the native indus- 
tries. Except in the case of France, American competition is in- 
significant or non-existent in other European countries as, for 
instance, Spain, Holland, Sweden, Norway, Austria-Hungary and 
Switzerland. The value of the exports of United States machinery 
to Germany was £25,759 in 1900, as compared with only £5,900 in 
1904. 
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The question of competition outside of Europe is then dealt with 
by Dr. Glier. Taking first of all the cases of British North America, 
Mexico and Japan, it is shown that these countries purchased elec- 
trical machinery to the extent of £80,000 from the United States 
in 1897-8, £555,200 in 1903-4, and £805,600 in 1904-5, or 20 per 
cent,, 49 per cent., and 55 per cent. respectively of the total exports 
of electrical machinery. The exports of electrical appliances from 
America to the three countries have also largely increased in the 
same period of years. In contradistinction to this position of 
affairs, the German exports to the same countries have been incon- 
sidcrable, and the author submits, therefore, that the Americans 
dominate the trade of Canada, Mexico and Japan, and that the 
Germans are not making progress in those countries. 

The markets of South America also bring the two manufacturing 

nations into strong trade rivalry. By means of statistics it is 
demonstrated that in general the exports of machinery from 
‘Germany to Argentina and Brazil in the past five years have 
increased, but no signs of development are noticeable in regard to 
Chile, Uruguay and Peru. As against the German trade, the 
exports of the United States are shown to be increasing. Among 
other countries, it is mentioned that the Germans have beaten the 
Americans in the Australian market and that neither Algeria nor 
British East Africa comes into consideration for either of the two 
rivals, but that the keen contest in British South Africa seems to be 
tending in favour of the United States. 

The question of electrical apparatus is treated separately from 
that of machinery, It is shown that the American exports amounted 
to £841,400 in 1902-3, £992,000 in 1903-4, and £992,600 in 1904-5, 
and that the principal quantity is forwarded to Europe, England in 
particular buying very largely. Dr. Glier recalls the fact that the 
imports of electrical machinery into the United States are not 
specifically enumerated, and that presumably they are very small. 
The figures which he gives for Germany are trivial, except in the 
case of arc lamp carbons, the value of which averaged £14,600 in 
the five years ended with 1904. In conclusion, he briefly sum- 
marises the conclusions which have already been set forth in 
relation to the results of the industrial competition between the 
two exporting countries as represented by the United States 
and Germany. 


BUSINESS NOTES. 


Worthington Contracts.—The following contracts have 

recently been secured by the WoRTHINGTON Pomp Co., Lp. :— 

Two complete condensing sets for the St. Ouie Railway, Paris, each condenser 
having 20,000 aq. ft. of cooling surface and pumps. 

6,000 sq. ft. condenser and pumps for the Robinson Deep Mining Co. 

Two complete sets for the Consolidated Goldfields of South Africa, each 
condenser having 2,500 "d: ft. of cooling surface, with pumps. 

For the Aston Manor Electric Light Station, one condenser with 2,000 sq. ft. 
of cooling surface on combined pumps. 

us the Cossipore Shell Factory, condenser with 1,860 sq. ft. of cooling 
RUrface. 

Two sets for the Rio Janeiro Docks, 1, 200 sq. ft. condensers, complete with 
pumps. 

One 1,000 sq. ft. condenser for Messrs. Lever, Bros., Ltd. 

And a number of other condensers ranging from 300 sq. ft. to 1,000 sq. in. 

m N to the above a number of jet condensing plants have been 
ordered? 


Crompton's Christmas Party.—Owing to the muni- 
ficence of Mrssrs. CRoMPTON & Co., Lrp., Chelmsford, the Arc 
Works Club was enabled to entertain the wives and children of 
ita members to a tea, Christmas trees, and variety entertainment, in 
the Corn Exchange, Chelmsford, on Saturday, 6th inst. There were 
present upwards of 900, mothers, children and guests, the latter 
including Mrs. and Colonel Crompton; Sir Carne Rasch, Dart., M.P.; 
Lady Capel; the generel manager, Mr. Hew Stevenson, Mrs. 
Stevenson; the works manager, Mr. A. J.. Hodgson and Mrs. 
Hodgson; Mr. Francis R. Reeves, Miss Reeves; Mrs. and Mr. 
Claud Crompton; the Mayor and Mayoress of Chelmsford ; and the 
majority.of the clergy of the town. Tea was followed by a Punch 
and Judy show and conjuring entertainment, and a fairy tale play 
entitled the Goose Girl,” was much enjoyed. A baby show was 
held in which Mrs. Crompton, Lady Capel, and the Mayoress, found 
much difficulty in awarding the prizes. The eight large Christmas 
trees, which were heavily laden with toys, were next visited and 
soon stripped of their beauty, each child receiving two presents. 
After brief speeches by the Mayor and Colonel Crompton, 
the National Anthem was sung, bringing a very enjoyable time 
to a close. Mr. P. G. Cheverton is the newly appointed hon. 
secretary to the club. 


Horsfall Destructor at Swansea.—This plant consists 
of five Horsfall standard back-feed cells having 42 sq. ft. grate area 
in each cell, and provided with the Horsfall patent hot blast 
arrangements with steam jets, patent front exhaust flues, special 
feeding and clinkering doors, and the other usual features 
of this style of plant. The destructor is provided with a Lan- 
cashire boiler 30 ft. x 8 ft. 6 in., having a working pressure of 
180 lb. per sq. in., and the chimney is 120 ft. in height. Annexed 
to the destructor are a set of clinker crushing and screening machines, 
mortar mill, and engine for driving same. The destructor cells, 
flues, boiler, chimney, destructor building and machinery were all 
erected by the Horsfall Destructor Co., Ltd., for the Corporation of 
Swansea, under the supervision of Mr. George Bell, the borough 
surveyor. Connected with the destructor is an electricity sub- 
station under the control of the borough electrical engineer, and 


containing one 225-K w. British Schuckert dynamo, coupled direct 


to a marine triple-expansion open-type engine by Messrs. J. and H. 
MacLaren, of Leeds, running at a speed of 150 r.p.m., and 
capable of developing 450 I. H. p. This machinery operates 44 miles 
(route length) of electric tramway. The steam is provided from 
the destructor boiler, and there is no other boiler on the works. 
The destructor boiler is, however, provided with & furnace in which 
a small quantity of coal can be burned if required. The official 
trial of the plant, to ascertain whether its burning and steam- 
raising capacities were up to guarantee, was successfully carried out 
on January 12th and 13th, 1905, the results obtained being as 
follows :— 
Duration of text 


Total quantity of refuse burned., 
per eel] per 24 hours 


. B hours. 
70 tons 16 cwts. 
9 [1] 14 tons 15 cuts. 
35 is per man per shift.. tons 17 ewte. 
Rate of wages - m A js .. Bs, 6d. per shift of eight hours, 
Cost of labour per ton ine as - .. 4d. 
Total water evaporated .. ise - .. 15,500 gallons, 
e „ per Ib. of refuse from and nt 214 F. both. 
Steam pressure maintained Si - .. 176 lb. 
Horse-power developed at 20 lb. steam per 
1. 1. 1. -hour Fu ze Ps $3 ek 
At the time of thi« trial the electrical machinery had not been 
installed. It has since been completed, and although there has not 
been a complete electrical test, the following figures are furnished 
to us to show roughly the results obtained: The average quantity 
of refuse dealt with during the month of November, 1905, amounted 
to 60 tons 9 cwts. per day, and on Tuesday, November 21st, the 
engine ran from 8 a.m. to 10.45 p.m. (= 143 hours’, and produced 
1,285 electrical units, no coal being burned. This gives an average 
result of about 32 units per ton. On Saturday, November 25th, 
when the load on the tramways was the heaviest in the week, the 
engine ran from 8 a.m. to 11 p.m. (= 15 hours), 1,958 electrical 
units were generated, and 8 cwt. of coal was burned in the coal 
firing furnace. Assuming 1 lb. of coal to be the equivalent of 8 Ib. 
of refuse, this equals an output of about 45 units per ton of refuse. 
It will be claimed, therefore, that the destructor is fully eapable of 
operating this length of tramway without assistance except at the 
times of heaviest load on Saturdays, when a very small quantity of 
coal has to be occasionally burnt, not to assist the destructor, but 
to meet the peak of the electricity load. It must also be mentioned 
that besides the electrical output, the steam raised from refuse sup- 
plies the forced draught to the destructor, and the power for the 
clinker crushiny machine and mortar mill engine, so that there is a 
considerable amount of steam generated in addition to what the 
electricity station uses. The Swansea destructor is, therefore, 
doing better work than was claimed for it, either by the promoters 
of the scheme, or by the contractors, before its erection. 


Machine Stoking.— The lecture delivered by Mr. A. W. 
Bennis recently before the Keighley Association of Engincers on 
"Ts Machine Stoking Economical?” which was reprinted by Messrs. 
E. BENNIS & Co., LTD., has run through five editions. Applications 
for copies should be made to the firm at their head office at 
Bolton. 


Messrs. Graham, Morton & Co.: A New Start.— 
A few weeks avo we announced that the firm of GRAHAM, MORTON, 
Lrp., which displayed a remarkable spirit of enterprise and seemed 
by reason of its energy and up-to-dateness to be carrying every- 
thing before it a short time ago, had gone into voluntary liquida- 
tion. This decision was arrived at on December 27th, 1905. Our 
readers will be interested to learn that Mr. Maurice Graham, the 
founder and managing director of that firm, has decided to com- 
mence in the same line of business for himself, as a private con- 
cern, under the title of Graham, Morton & Co.,“ at Pepper Road, 
Hunslet, Leeds. The liquidation of the company we understand to 
be accounted for largely by the great engineering law case against 
the Compagnie L'Union des Gaz, Milan, whereby the plaintiffs 
(Grabam, Morton & Co., Ltd.) sued for the sum of £5,483, and the 
defendants counterclaimed for the sum of £70,000. This case was 
referred to in the ELECTRICAL Review at the time of trial. The 
plaintiffs obtained the verdict, given by Mr. Justice Grantham, who 
spoke in terms of high praise of their work. We understand, how- 
ever, that this lawsuit caused the complete disorganisation of the 
business of Graham, Morton & Co., Ltd., and indirectly cost over 
£30,000. Mr. Graham is stated to have personally lost over 
£36,000 in fighting for his own reputation and that of his firm. 
Those wko remember the excellent record established by the old 
company in so short a time will wish Mr. Maurice Grabam 
unhampered success in his new endeavours. The firm will 
specialise in elevating and conveying machinery, furnace building, 
colliery plant, steel bunkers, aerial ropeways, &c. $ 


The Crystal Palace Automobile Show.—The fifth 
show at the Crystal Palace is to be held from the 26th inst. to 
February 3rd inclusive. Mr. Frederic W. Baily is secretary and 
manager for the fifth year in succession. There will be trial runs in 
the grounds, also an interesting motor-boat section, in which the 
Thames Electric and Motor-Boats, Ltd., will exhibit. The 
general list of exhibitors includes the name of the Krieger Electric 
Carriage Co. 


Consular Notes,—Suancuat.—The Austro-Hungarian 
Consul at Shanghai in a recent report states that the imports of 
electro-technical materials in 1904 amounted to 1,250,000 fr., as 
compared with 1,300,000 fr. in 1903. The Consul deplores the fact 
that his countrymen do not take the share of the trade which they 
might take, owing to the fact that they have not their own agents, 
without whom business cannot be done. The importation is chiefly 
from Great Britain. The Consul anticipates that with the forward 
steps which China is making, there will, in the near future, be a 
good opening for these goods. 
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Private Bills in Parliament.—The following, amongst 
other petitions, have been deposited in the Private Bill Office of 
id House.of Commons, alleging non-compliance with Standing 

ers :— 

London County Council Tramways.—From the Willesden Urban 
District Council, alleging that the promoters had not obtained their 
consent as the local authority to the construction of tramways in 
Shoot Up Road, Cricklewood Broadway, Edgware Road and the 
High Road, Kilburn. The County Council of Middlesex have 
lodged a petition on the same grounds. "The Metropolitan Borough 
of Bhoreditch complain that the County Council have not carried out 
the Standing Orders, inasmuch as they have not obtained their con- 
sent to Tramway No. 5, which is a line proposed to be laid through 
their area. 

Folkestone, Sandgate and Hythe Tramways (No. 1 Bill).—Four 
petitions are lodged against this Bill by the Sandgate Urban District 
Council, Fredk. Rendell and others, E. R. Alston and others, and 
L. B. Schlesinger and others. It is alleged that the consent of the 
Sandgate U.D.C. has not been obtained, and that the statutory 
money deposit has not been lodged with the Paymaster-General. 
The other petitioners allege defective notices in regard to various 
points. 

Folkestone, Sandgate and Hythe Tramways (No. 2 Bill).—The 
Sandgate and Hythe Electric Co. and Alfred Drake Brockman are 
petitioning against this Bill. It is alleged by the company that the 
notices do not describe all the termini of the proposed works, and 
do not state the objects of the application, and that the plans are 
defective in a number of particulars. The other petition was one 
by frontagers, and it is alleged that defective descriptions of 
property are given. 

Cork City Railway and Works.—Mr. T. Donovan and others 
allege that the proposed works under this Bill are tramways, and 

not railways, and that accordingly the Standing Orders as to tram- 
ways are applicable to such works, and have not been complied 
with. 


London United Tramways.—The Middlesex County Council and 
the Richmond Corporation have lodged petitions against this Bill. 
The County Council allege that their consent as the road authority 
has not been obtained to the proposed tramway near Kew Bridge, 
and the Richmond Corporation make a similar allegation in regard 
to proposed tramways in their district. 

West Yorkshire Tramways.—In this case Brighouse Corporation 
allege that the consent of the road authority having jurisdiction 
over two-thirds of the proposed tramway has not been obtained. 


Middlesex County Council Tramways.—The Willesden U.D.C. 
mp that the County Council have not obtained their consent, 
as the road authority, to the laying of a tramway in the Edgware 
Road, and the London County Council make a similar allegation 
with regard to a portion of the Edgware Road tramway. 


Cork Link Raihirays.— The Cork Harbour Commissioners allege 
that the notices do not contain the true objects of the Billin regard 
to the clause to allow the company and the Cork Electric Tram- 
ways and Lighting Co. or any railway or tramway company to 
agree as to the supply of electric energy, &c., and also that the 
books of reference do not correctly describe properties proposed to 
be taken. 

On Tuesday the following memorials alleging non-compliance 
with Standing . Orders were deposited:—To the Derbyshire 
and Nottingshire Tramway Bill, by the Basford Rural District 
Council, the Notts County Council and the Derbyshire County 
Council; to the Derbyshire and Nottinghamshire Electric Power 
Bill, by the Sheffield Corporation, the Basford R.D.C. and the 
Notts and Derby County Councils; to the London and Brighton 
Motor Way, by Lord Hilton, R. Trower and others. 

Scotch Tramway Provisional Orders.—The following petitions on 
merits have been deposited in the Scottish Office in opposition to 
the under-mentioned Provisional Orders:—To the Falkirk and 
District Tramways, by eight petitioners, including the Scottish 
Central Electric Power Co., the North British and Caledonian Rail- 
way Oompanies and the National Telephone Co.; to the Ardrossan, 
Saltcoats and District Tramways, by 18 petitioners, including the 
National Telephone Co., the Ayr County Council and the Town 
Councils of Salteoats and Ardrossan ; to the Dumbartonshire Tram- 
ways, by 11 petitioners, including the Dumbarton Town Council, 
the Clyde Valley Electric Power Co., North British Railway and 
Glasgow Corporation ; to the Dunfermline and District Tramways, 
by six petitioners, including the Fife County Council, the Fife 
Electric Power Co., the National Telephone Co. and the North 
British Railway. 


Bankruptcy Proceedings.—A. G. NEW.— Under the 
failure of Anthony George New, electrical engincer, &c., of Palace 
Chambers, Westminster, and elsewhere, the bankrupt applied on 
Jannary 12th to Mr. Registrar Brougham, at the London Bank- 
raptcy Court, for an order of discharge. Mr. G. W. Chapman, 
Official Receiver, reported that the failure occurred in July, 1905; 
the ranking liabilities amounted to £13,216 18s. 2d., and 
the assets, valued at £38 15s, had not realised anything. The 
bankrupt commenced business in June, 1892, as an electrical 
engineer, in partnership with another person, at Palace Chambers, 
Westminster, and at Woking. They subsequently opened branches 
at Kingston-on-Thames, Hull and Rottingdean. In September, 
1895, the business was formed into a limited company with a 
capital of £150,000, and the bankrupt was appointed to the post of 
managing director at a salary of £500 a year. The company, how- 
ever, was not successful, and was wound up in 1897. During the 
following year the liquidator formed another company with a 
nominal capital of £3,750, to take over the assets of the old com- 
pany, the bankrupt retaining the post of director at a salary of £100 


& year. This company was also unsuccessful, and ceased to do 
business in 1901. 1900 the bankrupt obtained an appointment 
on the staff of a publishing company, which position he held at the 
date of the receiving order. His failure and insolvency were 
entirely due to guarantees entered into by him on behalf of tho 
partnership and the first company. He had no means with which 
to meet those guarantees other than his iuterest in the business, 
nor had he any prospect of discharging the liabilities so incurred 
in the event—which happened—of the failure -of the principal 
debtors. The offences reported by the Official Receiver were 
8 insufficiency of assets to pay 10s. in the E to the creditors, and 
2) incurring debts provable in bankruptcy without having at the 
timeany probable ground of expectation of being able to pay them. 
His Honour upheld the report, and suspended the discharge for 
three years from the conclusion: of the public examination in 
September, 1905. Order entered accordingly. 

An order was made on January 9th at Wandsworth against 
W. LzSsLIE, electrical engineer, Putney, and of Brixton Prison. 

January 27th is the last day for receiving proofs for intended 
dividend in re C. V. T. DR FALBE, electrical engineer, Penywern 
Road, Earl's Court. Trustee: E. H. Hawkins, 3, Barbican, E.C. 

JoNES & CATHRALL, electrical engineers, Chester Street, Wrexham. 
—The adjourned public examination took place on January 9th. 
At the previous examination, debtors were ordered to file a cash 
account for the last year's trading, and an account between the 
landlord and themselves for the past four years. These, it was 
reported, had not been filled, and the examination was again 
adjourned for them to be furnished to the Official Receiver. 

JAMES Woop SMrTH.—At Blackburn Bankruptcy Court on 
January 10th, J. W. Smith, electrical engineer and contractor, 
trading as Smith & Co., at 55, Bolton Road, Darwen, was examined. 
The accounts showed liabilities amounting to £128 17s., and assets 
estimated to realise £30. Debtor attributed his failure to bad 
trade, ill-health, and shortness of capital. He began business in 
January, 1905, with a borrowed capital of £12, which had been 
repaid. Previously he was a wireman earning, when well enough 
to work, £1 7s. 6d. per week. He admitted that he discovered 
his insolvency five months ago, but he continued to trade in the 
hope that his business would improve. The turnover from the 
business he estimated at £2 108. per week on the average, and there 
was no profit. All the debts were for goods supplied in and since 
March last. The examination was adjourned. 

JAMES BROCKIE, mechanical engineer, 41, London Road, Forest 
Hill, Kent.—Receiving order made at Greenwicn Court on January 
llth on debtor's own petition. 


Fire Alarms.—The Fire Offices Committee of the 
Tariff Insurance Companies of the United Kingdom have now 
resolved to recognise approved automatic alarms, including the 
May-Oatway and the Pearson systems, and rebates on fire insurance 
premiums will be allowed for property protected by them. 


Catalogues and Lists.—Messrs. TURNER & HUDSON, 
Ivy Street, Hoxton, N.—Revised price list of white wood electric. 
wire casing and cover. X. 

Messrs, ESCHER Wyss & Co., Zurich.—A large sheet of illustra- 
tions of the firm's turbines, steam engines, steam boats, and other 
Bpecialities. 

Mr. ALBERT C. HaNps, 30, Snow Hill, E.C.—Illustrated and 
priced catalogue of the A. C. H.“ artistic electric radiators. Some 
very good designs appear of radiators finished in wrought-iron and 
armour-bright iron, with copper and bronze reflectors. 

THe PERFEOTA SEAMLESS STEEL TUBE Co., Lrp., Plume Street, 
Birmingham.—New catalogue (No. 5) relating to electrical steel 
conduits and accessories on the “ Perfecta” system. In the course 
of its 104 pages, which are profusely and clearly illustrated, there 
appear various particulars of sizes, catalogue numbers, prices, &c., 
well arranged in table form. At the end of the book is a summary 
of prices of the various tubes and fittings. 

Messrs. FERRANTI, Lro., Hollinwood.—Catalogue No. 63, 
describing their D. p. single-throw, slow-break knife switches. 

Messras. EvERSHED & VIGNOLES, LTD. Acton Lane Works, 
Chiswick.—Circular relating to and giving prices of their insulation 
testing sets (Meggers). The firm will now undertake to maintain 
all Meggers bought from them free of charge to the buyer for five 
years. We believe that so liberal a guarantee is unique ; certainly 
it implies immense confidence on the part of the makers in the 
durability of their instruments. 

HoME RUBBER Co., Balfour House, Finsbury Pavement, E.C.— 
Small booklet relating to N.B.O." (which means never burns out 
and never blows out) packings, including sheet packing, gaskets and 
rings, pump valves and hose. 

Messrs. BacsHAWE & Co., 2-3, Tower Royal, Cannon Street, 
E.C.—Circular relating to B.B. black and red jointing and red 
tubular gasketing. 

Mzssnas. WM. McGrocu & Co., LTD., 108, Argyle Street, Glasgow. 
—This firm, who, by the way, will be occupying their commodious 
new premises in Glasgow in the month of May, have just placed in 
circulation a large well-bound catalogue which is entirely new, as it 
has not been issued before even in abbreviated form. Onthe opening 
page there appears a view of the new warehouses and offices which 
form a very large and imposing building ; this is followed with some 
views of the firm's: Warwick Works at Birmingham. The catalogue 
is divided up into 11 sections in which are particularised—with 
illustrations and prices in every case—main switches and switch- 
boards, distributing and fuseboards, cut-outs, ceiling roses, 
electric light fittings and numerous accessories, incandescent, arc 
and Nernst lamps, arc and ship lighting fittings, measuring instru- 
ments, wires and cables, bells and telephones, screws and terminals, 
tools and electric fans, It will be seen that the contents of these 
several hundred pages cover a very variedfield. Among the specia) 
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features of which mention may be made are the “Q.B.” quick- 
break knife switches for 600-volt circuits, and the “ A.B." high- 
voltage switch for 250-volt circuits, both in iron cases; also the 
aingle-pole service fuses and Warwick” keyholder. A circular 
has been issued by the company notifying advances in prices conse- 
quent upon the rise in raw materials. 

Messrs. Dicx, KERR & Co., Lro., London.—New catalogue fully 
describing and illustrating in very fine style the company's work 
in alternating-current generators. Sectional drawings of a 3,000-k W. 
turbo-alternator, and half-tone views of the stator frame, complete 
stator and rotor, appear. A list is given of a number of large turbo- 
plants supplied by Messrs. Dick, Kerr, and one of the complete 
machines ia shown on the works’ test bed, as well as some which are 
running at one of the Glasgow stations. Some appropriate 
saturation and efficiency curves are shown. = 

The BRusH ELECTRICAL ENGINEERING Co., LTD., Lougb borough. 
—The company’s enterprise in the construction of steel rolling- 
stock has been prominently forward of late, and in two new pub- 
lications which they have just issued there are given collections of 
excellent views of their work in this direction. One is devoted to 
a descriptive account with sectional and exterior views of the 
Sheffield-Twinberrow steel wagons, and self-discharging wagons for 
gas works, and a brief account of the advantages of steel con- 
struction for passenger cars. The other is entitled Standard 
Rolling-Stock,” and opens with some views of tbe Brush shops at 
Loughborough, these being followed with photographs of L. C. C. 
tramcars, District Railway electric trains, Great Northern and City 
electric carriages, Central London Railway cars and cars supplied for 
a Canadian inter- urban line. Other pages contain outline drawings 
of various types of coaches and wagons, and half-tone views of 
electric and steam locomotives. 

MESSBS. A. REvROLLE & Co., Lro., Hebbnrn-on-Tyne.—Revised 
set of pamphlets bound in a file cover, arranged so that new lists 
ean be included as issued. The company's standard manufactures 
are well illustrated by means of half-tone and diagrammatic views, 
and are briefl y-described, dimensional and other data being tabulated. 
Quick-break switches, oil switches, voltmeter switches, improved 
motor-starters for p.c. shunt motors, lever type motor-starters, 
“Compact” motor switchgear panels, tubular fuse bandles, house- 
service fuse boxes, also many other things, including distributing 
and dividing boxes, wall plugs, sockets and switchboards are all 
particularised in the lists. A convenient finger index readily 
guides the user to the different sections. 

The British ALUMINIUM Co, Lro., 9. Victoria Street, S.W.-- 
Latest price lists for aluminium in various forms-- pure aluminium 
and light alloys in ingots, sheeta, rods, bars, wire, &c. 


© Calendars.— From the ELECTRIC & GENERAL STORES 
Co., of Sunderland, we have received an artistic wall calendar 
with monthly slips. Its chief feature is a reproduction in 
colours of Gerald Ackermann's “ Harvest in Sussex." 

We regret to find that in our last issue we gave a wrong name in 
our list of calendars received. The very attractive picture calendar 
"Lenore," mentioned as having come from Messrs T. Harding 
Churton & Co. was actually received from Messrs. WILSON 
HARTNELL & Co., of Volt Works, Leeds. Mesers. Harding Churton 
have not issued a calendar, 


Telephone Installation.— Messrs. J. T. MAYFIELD 
AND Co., of 63 and 634, Cannon Street, have just. completed a 
secret service intercommunication telephone installation for the 
Trihune Offices at Bouverie Strect, E.C. 


Book Notices.—Willing’s Press Guide, 1906.—This 
“very useful and reliable directory has now reached its thirty-third 
year. Particulars of all the newspaper, magazine and other 
publications appearing in the United Kingdom and many of those 
in other countries, are arranged in alphabetical and classified forms. 
All who have much to do with the Press, whether by way of adver- 
tising business or otherwise, need such a reference work as this. 
It is published at 1s. by Messrs. James Willing, jun., Ltd., at 125, 
Strand, W.C. 

“One and All Gardening.” This very popular twopenny annual 
which so many amateur gardeners find of interest and service, is 
issued for 1906. It is, as hefore, edited by Mr. E. O. Greening, of 
the Agricultural and Horticultural Association, Ltd., of 92, Long 
Acre, W.C. 

"The Practical Electrician's Pocket-Book and Diary for 1906.” 
London: S. Rentell & Co., Ltd. 1s. net. 

" Electricity as Applied to Mining." 
Aspinall Parr and H. Perkin. 
Lockwood & Son. 12s. net. 


By A. Lupton, G. D. 
Second edition. London: Croshy 


Plant, &c., for Sale.—RonsxnTsoN's ELECTRIC LAMPS, 
Lb., of Hammersmith, are changing their factory over entirely to 
electric driving, and are to take supply from the Borough Council. 
They are, therefore, offering certain plaut for sale, particulars of 
which appear among our advertisements this week. Messrs. 
WHEATLEY Kink, Price & Co. are to sell 4,500 meters for the 
Marylebone Borough Council; on February 6th they will offer 
certain machinery and lamps, &c., for sale as announced in our 
advertisement pager. 


New York Electrical Exhibition.—An electrical 
exhibition was held at New York from December 12th to 24th. 
Our correspondent states that President Roosevelt assisted in the 
opening ceremonies by switching on the lighting and power circuits 
by the operation of a golden key at the White House, Washington. 
The New York Telephone Co. made an ettort to demonstrate the 
efficiency of tbeir cervice ig view of threatened competition, They 


showed a section of a central exchanee switchboard in operation. 
Some interesting telephone relics were also on view. A model, 30 ft. 
long, of the municipal lighting plant and refuse destructor recently 
erected in New York City for lighting the Williamsburg Bridge, 
was shown, operated by a motor. The Electric Dynamic Co., 
Bayonne, N.J.,.exhibited a new vertical form of interpole variable- 
speed motor. A model car operated on the Pullen surface-contact 
svstem and an electric mining locomotive were shown in operation. 
This system has been tried, unsuccessfully, at Atlantic City, where 
the tramway company became insolvent. The Kinsman block 
system of automatic devices for securing the safe operation 
of railways was demonstrated. The Chicago Pneumatic Tool 
Co. had on view a new storage batterv with washable cells, 
fitted with hard rubber ecrew plugs and soft rubber gaskets. On 
withdrawing the electrolyte. the cell can be washed by means of 
a hosepipe. The National Battery Co.'s 1906 model is claimed to 
be a non-corrodible cell of high capacity, constructed to withstand 
the vibrations of a fast motor-car. Demonstrations were given by 
Prof. Earle Ovington, of Boston, on high-frequency currents. The 
De Forrest Wireless Telegraph Co. showed a 2-K w. set in use, with 
the instruments which were used on board the Times dispatch boat, 
Haiman, in the Russo-Japanese war. Many kinds of domestic 
appliances were exhibited, together with power and lighting equip- 
ments and accessories. 


Milan Exhibition.— At the forthcoming exhibition a 
model street is to be constructed, with the object of showing the 
best systems of paving for roadway and footway, with provision 
underground for sewers, water and gas pipes, electric lighting and 
power, telephone and telegraph cables, arranged in a systematic 
and well-organised manner. Artistic posts will carry various 
illuminating sources, including acetylene gas lighting. 


The Copper Position.— Messrs. H. R. MERTON AND 
Co.'s statistics of copper for the first fortnight of the year point to 
an alarming scarcity of available supplies of the metal. Stocks are 
down a further 440 tons to 5,240 tons, and visible supplies have 
dropped nearly 1,800 tons to 11,190 tons. So low a level has been 
touched only on very rare occasions in recent years. The curious 
thing is that imports from North America are still well maintained, 
notwithstanding the great increase in consumption in the States. 
Shipments from Chili have been small, and the decline there 
accounts for most of the loss in visible supplies. The price of 
Standard remains unchanged at £79 108.-- Finenciel Times. 


Imports of Foreign Telegraph Cables,-—The value 
of the foreign telegraph cables and apparatus connected therewith 
imported into this country during December last only amounted to 
£4,377 as compared with £6,464 in the tinal month of 1904. 
Turning now to the returns for the whole of the past vear, it looked 
at one time as if the imports would have shown a noteworthy 
increase, those to the end of June being nearly double those of the 
corresponding half of the preceding 12 thonths. Each month of 
the second half bad, however, a decrease to its credit, with the 
result that, although at the end of November, 1905 waa still slightly 
in advance of 1904, the shrinkage in December brought down the 
figures to £53,532 for the whole of the past year, comparing with 
455,074 in 1904 and £57,360 in 1903. 


Brush Contraets.—The Bus ELECTRICAB 
NEERING Co. has booked the following contracts: 


ENGI- 


Malta (per Macartney, Me Elroy & Co.).— Five tramear bodies. 

Adelaide (per Electrice Lighting and Traction Co., of Austrahah.— Ten 10-nw, 
transformers, five 5-nw, transformers. 

Warrington. 100-Kw. three-phase motor-alternator, one. 150-kw. transformer, 
two 30-kw. transformers, 


Trade Announcements.— Messrs. ANDREW Brows 
AND Co., of 110, Cannon Street, E. C., have been appointed the 
London and district agents for Messrs. Vaughan & Son, Ltd., West 
Gorton, Manchester, makers of electrical cranes. 

The name of the HowA&BD Conpvit Co., LTD., has been changed 
to the Howard Asphalt Troughing Co., Ltd. 

The SIMPLIFIED UvpERGROUND. Conpvcctok Co., Lrv., notify 
that from January 22nd their offices, factory, &c., will be at 180, 
Crown Street, Liverpool, to which address all letters should 
be sent. 


Dissolutions and Ciquidations.—In the Chancery 
Division at Dublin on the 15th inst, Mr. M'Gonigal applied on 
behalf of the petitioners, tbe General Electric Co., London, for an 
order that the Delmico (Electric Light) Co., Ltd., 5, Dawson 
Street, should be compulsorily wound up. "The nominal capital of 
the company was £2,000, divided into 2.000 shares of £1 each, the 
object of the company being, amongst other matters, to acquire the 
business of certain electrical engineers carried on at 157, Upper 
Rathmines, under the style of the Modern Electric Appliance Co. 
The company in question owed the petitioners £45 16s. for goods 
sold and delivered. and on April 13th last passed a resolution 
to wind the company up. The object of the petition was to obtain 
information as to what had become of the assets and how they had 
been realised. Mr. Matheson, K.C., said if there were a compulsory 
sale the costs would absorb the assets. Mr. Justice Barton refused 
the application. 

MUSSELBURGH CONSTRUCTION SyYNDICATE.—Creditors must send 
particulars of their debts, & , to the liquidators (L. B. Schlesinger, 
21, Cornhill, E.C., or W. B, Cownie, Queen Anne's Chambers, S. W.) 
by March Ist. 

Mesias, E. C, WaLLIs and E. H. WatsoN (Wallis & Watson, 
electrical engineers, Trjiity Street, Leeds) Rave distolred 
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partnership. Mr. Wallis will carry on the business at the same 
address vn his own account, under the old style, and will attend to 
debts. The motor-car business hitherto carried on at the same 
address by Mr. É. H. Watson in his own name has been sold and 
transferred by him to Messrs. George & Jobling, and will be carried 
on by them at that address on their own sole account, under the 
same name as heretofore. All debts of the motor-car business will 
be attended to by Mr. E. H. Watson, at 17, Newman Street, Oxford 
Street, London. 

PoLLAk-VIAG TELEGRAPH SYNDICATE.— Voluntary liquidation 
has been decided upon with Mr. W. S. Ogle, of 90, Cannon Street, 
E.C., as liquidator. 

MILLER SIGNAL SYNDICATE (FOREIGN PATENTS, Lrp.).—This 
company is winding up voluntarily with Mr. E. H. Stringer, 110, 
Cannon Street, E.C., as liquidator. 


LIGHTING AND POWER NOTES. 


Australia.—MELBoURNE.— The prices for energy charged 


by the Council have been tested at law by the Metropolitan Gas Co. 
The Corporation was making a difference in its charges, some 
customers paying at the rate of 44d. per unit and others at 7d. per 
unit for part of the month and 2d. for the remaining part. The 
Full Court, following & previous decision, has ruled that under the 
empowering Act, the Council must not differentiate, and that the 
system objected to amounts to differentiation. 

BRISBANE.—The City Electric Light Co., Brisbane, are taking 
steps to secure the amendment of four Orders in Council granted" at 
different times to the Brisbane Electric Supply Co.— Australian 
Hardware and Machinery. 


Birmingham.—The Electric Supply Committee on 
10th inst. decided to recommend the C.C. to hire out electric 
motors. 


Brandon.—In reference to our note in last week's issue, 


the ratepayers have passed a resolution protesting against the 


action of the U.D.C. in refusing to consent to the County of 
Durham E.P.D. Co.’s application for a prov. order. Hebburn 
U.D.C. has decided to oppose an application by the same company 
for E.L. powers for its district. 


Continental Notes.—ITaLy.—lIt is interesting to note 
that the Italian Edison Co., supplying energy from its Paderno 
works, bas during the last four years been able to pay dividends of 
13:6 per cent., 14'6 per cent., 14°6 per cent., and 15°33 per cent.; 
whilst the Lombardy Co., whose works are at Vizzola, has figures 
for the same periods of 5 per cent., 7 per cent., 8 per cent., and 
9 per cent. 

A company has just been established in Monza for the production 
of barium, sodium and potassium by means of electric furnaces, by 
the new process invented by Messrs. Careno and Longhi and Prof. 
Namias. A supply of energy is to be taken from the H.T. con- 
ductors of the Conti Electrical Co., Zogno. 

The inhabitants of Carrara recently decided that the municipality 
should undertake the supply of electrical energy. The result of a 
poll was 2,204 in favour, and 61 against. 

The Societá Cooperativa Elettrica Pelegna has secured a con- 
cession from the authorities of Aquila, to put down a plant to 
utilise the water power of the River Vella at Pratola for generating 
electrical energy for lighting and power purposes. | 

GEsRMANY.— The municipal authorities of Schoneck (West 
Prussia) have decided on the establishment of an electricity works 
for the town. 

RouMANIA.— The town of Roman is to be lighted by electricity 
in the near future. 

SPAIN.—AÀ concession has been granted for the appropriation of 
water power from the rivers Balon, El Rebollar de la Caband, 
La Fuente de la Coba, and La Galeria for lighting purposes. 


Dublin.—The Corporation, on the recommendation of 
its Lighting Committee, has resolved to pay Mr. Robt. Hammond 
the sum of £2,250 in full discharge of all claims by him against the 
Corporation, he releasing all claims against them as if his 
agreement of retainer had been unconditionally terminated at 
June 1st last. 


Dunfermline.—The Fife Electric Power Co. has with- 
drawn its offer to the T.C. in view of the latter body's delay in 
coming to terms. 


Exeter.—The T.C. on June 10th passed a resolution to 
apply to the B. of T. fora prov. order authorising the Council to 
supply energy to Heavitree. 


. Gellygaer.—Ata meeting of the U. D. C. on January 10th, 

a deputation of ratepayers attended and asked the Council to 
“pause and consider, if not to withdraw," the E.L. scheme 
altogether. The chairman of the E.L. Committee informed the 
deputation that in the matter of gas the Council had been badly 
treated, and it had decided on the question of E.L. 


Harrogate.—The electrical engineer has reported to the 
T.C. that the local electrical contractors have signed an agreement 
to submit their lamps to the electricity department to be tested 
and certified, and only to sel] such lamps as are certified, those not 
pawiog the corporation's specification to be returned to tho lamp 

erg, 


Ince.— Wigan T. C.-has informed the U. D. C. that it will 
bear the cost of obtaining the transfer of the Ince E. L. Order, but 
declines to accede to the request of the U.D.C. to pay a slight rent 
by way of acknowledgment. 


India.— The Indian and Eastern Engineer deplores the 
fact that the many opportunities of a cheap power supply, offered 
by the water power available in India, are not taken up. There 
are many industries, whose power requirements are large, situated 
near very advantageous sites for electric power plant installations, 
and the Hooghly River district is quoted as an example; this is in 
close proximity to the Bengal coalfields. However, our con- 
temporary states that a project for the development of a hydro- 
electric scheme on the River Ravi in the Punjab is contemplated, 
and a company is to be formed in London to carry out the work. 
The power station will be erected at the head of the Bari Doab 
Canal, and transmission lines are to be run to Amritsar and Lahore, 
distant 70 and 100 miles respectively. The Cauvery power plant, 
which is supplying the Kolar Goldfields, is meeting with phenomenal 
success, 


Lancashire.—The past year has been one of much pro- 
gress in regard to electrical power supply in Lancashire. The 
mains laid and to be laid by the Lancashire Electric Power 
Co., cover an area nearly 40 miles from the generating station 
at Outwood. At the present time the cables of the company 
have reached Edenfield, and will be laid across the moors 
in the direction of Whitworth, through Heywood and to Out- 
wood. There will be connections to Haslingden, Waterfoot, . 
Rawtenstall, Bacup and Stacksteads. From Ramsbottom the mains 
are being carried across the Holcombe moors to Turton, through 
Little Lever to Little Hulton and West Houghton; thence to 
Newton-in-Makerfield, and returning by Leigh, Tyldesley, Worsley, 
Swinton and Pendlebury, where the first English chimneyless 
cotton mill is now being supplied. 

A conference of local authorities, within the company’s arca 
of supply, is to be held to consider whether joint action shall be 
taken with regard to the Bill of the Lancashire Electric Power Co. 
Wigan T.C. will oppose the Bill with the object of having the 
town absolutely excluded from the area, and Ince U.D.C. will 
co-operate in this opposition. 


London.—Furzuaw.—Some trouble has been caused at 
the B.C. station by the break-down of the Belliss engine. Atthe time 
the turbo-generator was under examination, and the engineer stated 
recently that in consequence the remaining plant was overloaded io 
the extent of 40 percent., and to avoid a serious breakdown three 
arc circuits were switched off. It is satisfactory to note, however, 
that private consumers were not inconvenienced. Mr. Fuller 
remarked that there is only sufficiont plant to cope with the 
winters load, making it impossible properly to overbaul any of 
the sets. 

L.C.C.—Credit is due to the Holborn B.C.; it has awakened to 
the true state of affairs in regard to municipal trading. On the 
10th inst. the recommendation in favour of opposing the L.C.C. 
electric supply scheme was carried by a large majority. Councillor 
Simmons observed that they had had some experience lately of 
L.C.C. trading with regard to steamboats,” and Councillor 
Heckscher said they objected to becoming guarantors for any 
C.C. schemes.” : 

HACKNEN.— The B.C. is to take up a loan of £1,200 for E. L. 
installations. | 

BERMONDSEY.—During the year the lamps connected to mains 
from private consumers amounted to 53,969, and for public lighting 
4,646, a total of 58,615. The highest load observed for 1905 was 
682 KW., and for 1904, 538 Kw. 7 

THE THAMES.—The Thames Conservancy Board has granted 
permission to the South Metropolitan E.L. and P. Co., to place two 
30-in. suction and discharge pipes, with inlet chambers in the fore- 
shore off their premises at East Greenwich, also to the Twickenham 
and Teddington Electric Supply Co. to lay a cable at a depth of 
18 in. under the river bed and towpath from Twickenham to Ham. 

SHOREDITCH.—Application is to be made to the L.C.C. by the 
Council, for an advance of-£14,905, being the balance of a loan of 
£91,905, sanctioned in respect of the electricity undertaking. It 
has also been resolved to apply to the L.C.C. for sanction to borrow 
an additional sum of £23,555 for E.L. purposes. 

PaDbpNOTON.— The B. C. on the 16th inst. considered a recom- 
mendation by & Committee, that the tender of the Metro- 
politan Electric Supply Co., at £636, for carrying out the electric 
lighting of the Town Hall, be accepted. During discussion it 
was alleged that the company was subletting the contract, and the 
matter has been referred back. 


Lowestoft.—There are now 661 consumers connected 
with the mains, representing 33,668 8-c.p. lamps. The revenue of 
the undertaking for the past financial year was £11,688, as com- 
pared with £9,829 in 1904. Thegross profit realised in 1905 amounted 
to £4,139, as compared with £2,322 in 1904. After providing for 
capital charges, a deficit of £550 remains, as compared with a 
deficit of £1,471 in 1904. The Committee has lately agreed to 
supply energy to the tramways at a reduction of 4d. per unit. 


Northants.—The County of Northampton Electric 
Power and Traction Co. isapplying tothe B. of T. for a prov. order 
to supply energy in the districts of the Higham Ferrers T. C., 
Rushden U.D.C., and Wellingborough R.D.C. The C.C. on 
January llth decided to ask for clauses protecting the Council as 
the main road authority, . | e 

(Continued on nage 193. 
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THE BELFAST TRAMWAYS UNDERTAKING. 


In February, 1905, the Corporation of Belfast commenced to 
relay, extend and electrify the tramways in that city, having 
acquired the undertaking from the old company under an 


general repairs was the only work necessary in connection 
with it. 


British aidan sections were adopted for the rails and 
fish-plates used in the new 
track, the rails weighing 
105 lb. to 111 Ib. per yd. 

Cooper anchor joints and 
intermediate anchors are used 
on the track, the joint bond- 
ing of which has been executed 
with 0000 B. & S. gauge 
copper bonds of the protected 
type, two bonds being fitted 
to each joint, and -solid crown 
cross bonds spaced at 40 yd. 

intervals in the tracks and 80 
yd. intervals between the tracks. 

The whole of the special 
track work was manufactured 
and supplied by the Lorain 
Nteel Co. of America. 

A somewhat novel method 
of laying the track was 
adopted. When the necessary 


Fic. 1.—SECTIONAL ELEVATION OF THE Tramway POWER STATION EXTENSION. excavation had been completed, 


Act passed during the session 
of 1904. The amount paid 
by the Corporation was 
£364,448. 

After considering reports 
by Mr. Henry A. Cutler, 
M.Inst.C.E., the city surveyor, 
and Mr. V. A. H. M’Cowen, 
M. Inst. E. E., the city elec- 
trical engineer, the overhead 
trolley system was adopted. 

The specifications were 
submitted to Messrs. Lacey, 
Sillar & Leigh for expert 
advice, and tenders were 
invited for the work of 
reconstruction and electri- 
fication of the tramways, 
excluding the buildings, in A. 
six different sections, and 
eventually the tender of 


Messrs. J. G. White & Co., of . | common we . 
London, for the whole of the mA PME UN ae 2 8 
six sections, amounting to us 3 

g "OTT |. | 


£543,404, was accepted. 


, manent way all the routes were 


the rails were put in posi- 
tion, the fish-plates, anchors, 


Se 
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In reconstructing the per- Fia. 2.— PLAN. OF THE TRAMWAY POWER STATION EXTENSION, 


tie-bars and bonds 


. ee RR fitted, and the rails 

^ d suas eel T o7 cota. Và packed temporarily in 
immi I [Y the usual way. Plastic 
ASCARI ES. concrete packing was 
z leerlo d "A put under the anchors, 

PS VA and left for about 24 

\\ hours to set. The con- 

BD id crete bed was then put 

| \\ in in the usual way,and 

nm s packed tight under the 

. W rails while in a plastic 

es ee i! state, the temporary 


„ packing being with- 
88 N drawn in front of the. 
concrete gang instead 


fee — 


Fic. 3.—SEcTIONAL VIEWS SHOWING THE ARRANGEMENT OF THE FortT WILLIAM SUB-STATION. of after the concreting 


laid as double line to. a gauge of 4 ft. 9 in., and the work 
now completed consists of about 80 miles of single track. 
Sixteen single-track miles of the tramways were laid only 
five years ago, and as this portion of the work was in fair . 
condition, he renewal of the special work, bonding and 


had been completed. 

A 7-in. concrete bed was provided under the rails; 
the paving in between, being of granite setts. In 
carrying out the work, numerous alterations had to be made 
to sewers, gas, water and other mains, and in two places roads 
had to be lowered to provide the proper headway under bridges. 


Vol. 58. No. 1,469, January 19, 1906.] 


THE ELECTRICAL REVIEW. 99 


The overhead equipment was carried out by Messrs. J. G. 
White & Co., and the greater portion is of span wire con- 
struction with the exception of 24 miles of- side bracket, in 
outlying districts, and 23 miles of centre pole construction in 
the wide main thoroughfares in the centre of the city. 

The trolley wire is double throughout, and flexible 
suspension is adopted in all cases, arranged for centre running 
on all span work, the maximum devia- 
tion allowed in any case being 6 ft. 
from the centre of the track. 

The sectional insulators are of the 
straight under-running air-gap pattern, 
and duplicate insulation is employed in 
all cases. 

Guard wiring has been reduced to a 
minimum owing to the Corporation, on 
the advice of Mr. M'Cowen, having 
required the "Telephone Co. to put all 
their telephone wires on tramway routes 
underground. 

Section feeder pillars are placed at 
$ mile intervals on all routes, and at shorter 
distances in the centre of the city to suit 
local conditions; the pillars are arranged 
for double insulation, and are provided with 
both traction and telephone switchgear. 

A small separate door is provided for 
getting to the telephone plug boxes, and 
owing to trouble from damp experi- 
enced with telephone instruments placed 
in pillars, the usual method has been 
departed from, and plug boxes only are 
provided in the pillars. 

The instruments themselves are provided with an induc- 
tion coil in the handle, and an instrument is carried on each 


car, which can be plugged on to any pillar, and communica- : 


tion made with the power house or car-sheds as desired. 


The overhead equipment in the car-sheds and the 


approaches to the same has been carried out by Mr. M'Cowen's 
own staff, and mechanical ears have been here employed 


throughout. In some of the larger sheds one trolley wire is 


Fic. 5. —INTERIOR OF ÉNGINE^RooM, SHOWING THE MoTOR-GENBRATOR PLANT AND SWITCH GALLERY 


arranged to serve two lines of track with a view to reducing 
complications in the overhead special work, and as in one case 
as many as 17 tracks are taken off the two approach tracks, 
and in another, 20 tracks are taken off a single track, the 
possible complications of overhead; equipment can be 
imagined. | 

The overhead supply to each shed is separately metered, 
so that- the energy used in the sheds can be carefully 


watched, and the shed approaches are brilliantly lighted by 
means of arc lamps. 

Four existing car depóts have been reconstructed and a 
new one built, which will together be capable of housing some 
380 cars. 170 double-deck single truck cars have been 
supplied by the Brush Co., with standard electrical equipment 
by the British Westinghouse Co. Hand, slipper and rheostatic 
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Fic. 4.—EXTERIOR OF POWER STATION, SHOWING COALING PLANT. 
@ 


` brakes, and Hudson and Bowring' lifeguards are fitted to 


each car. | 

In addition to the above, 50 horse cars are being converted 
for electrical working, with Westinghouse equipments. . 

‘The site of the tramways power house building adjoins 
the electric light station, and 18 very centrally situated, close 
to the-bank of the River Lagan, which is navigable for 
coal: barges to the site of the works, and will provide an 

^ tug unfailing supply of 

water for condensing. 

"The foundations are 
formed with cement 
concrete in which is 
embedded a steel grill 
work made of old 
tram rails, on the top 
of 30 ft. piles. The 
frame-work of the 
building is made of 
Steel and the roof and 
floors were erected 
before the brickwork 
was commenced, which 
enabled the coal 
bunkers, boilers and 
engines to be installed 
during the time tne 


building was being 
erected. 
The new station forms : 


an extension of the cen- 
tral electricity works 
which was erected in 
1898, this site at the 
time being recom- 
mended by Mr. 
M’Cowen as a suitable 
point for distributing 
energy for the city’s 
rejuirements both for lighting 8nd traction purposes. 
All the plant installed has been arranged for both 
lighting and traction supply : the generators are pro- 
vided with compound windings for tramway supply at 
550 volts, the lighting pressure being 440 to 200 volts on 
the outers of the three-wire system, and provision has been 
made on the traction switchboard for controlling three large 
lighting generators. 

F 
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The plant in the original works consists of high-speed 
steam dynamos having a total capacity of 3,400 Kw. ; the 
engines throughout are by Belliss & Morcom, the dynamos 
being by Mather & Platt, Parker, and Johnson & Phillips. 

The boiler house plant includes six Lancashire and six 
water-tube boilers, together with economisers and steam and 
electrically-driven feed pumps. i | 


Fig, 6.—INTERIOR OF CAR DEPÓT. out. 


The condensing plant is of the Wheeler combined' type 
with steam-driven horizontal air and circulating pumps 
placed below the condenser, the cooling water being obtained 
from Wheeler and Klein cooling towers. Pres 

The new boiler house contains a single row 'of | Babcock 
and Wilcox boilera placed in batteries of two ; each boiler is 
provided with its own superheater and a 128-tube Green 
economiser .imme- 
diately behind, open- 
ing direct into the 
main flue. 

Each boiler has a 
heating surface of 
5,764 sq. ft., with a 
grate area of 100 sq. 
ft., and is capable of 
evaporating from 
20,000 to 25,000 lb. of 
water per hour, to 
steam at 200 lb. per 
sq. in. pressure, and 
superheated to 150? F. 

The boilers are 
equipped with chain- 
grate stokers, driven 
through a line shaft 
from duplicate electric 
motors. 

The coal- handling 
plant consists of a 
50-ton endless bucket 
conveyor of the gravity 
type, running over the 
bunkers .and under 
the firing floor and 
extending, to a 
hopper on the quay. 
The coal is brought 
alongside the quay 
in barges, and is there discharged by means of a grab 
operated by an electric locomotive crane which deposits it 
into the hopper of an Ingrey automatic weighing and 
recording machine, which discharges into a receiving 
hopper underneath. From this hopper the coal paases into 
an automatic filler which fills the buckets of the conveyor. 
The overhead bunkers have a capacity of 1,000 tons of fuel, 


which is fed through shoots to the hoppers of the chain- 
grate stokers. 

The conveyor is also available for the removal of ashes 
from the boiler basement: the ashes being deposited in a 
storage hopper on the river side. 

The srrangement of steam pipe work is extremely simple 
each Loiler,.economiser and steam dynamo forming a unit, 
connected by an 8-in. 
steam-pipe. A 10-in. 


the boiler house links 
up the branches, and 
acts as an equaliser 


units. 

The pipes, which are 
of weldless mild steel. 
are arranged to obviate 
the undesirable neces- 
sity of steam traps, 
each section of pipe- 
work draining to its 
own engine separator, 
which is protected by 
a trap. 

The valves on the 
boiler are arranged so 
that either * raw" or 
* superheated " steam 
can be taken, and Hop- 
kinson valves, with 
outside screw spindles, 
are employed through- 
A duplicate 


pumps, and duplicate deliveries are run between the pumps 


and the boilers; one of the deliveries is connected through 


a 6-in. Railton & Campbell pressure feedwater. filter, 
a 6-in. Kennedy water meter, and an auxiliary heater (which 


Fic. 7.—1,000-kw. COMBE-BARBOUR-WESTINGHOUSE TRACTION GENERATORS. 


takes the exhaust from the steam pumps) to the economiser, 
and thence to the boilers; the other delivery is direct. 

One Hall compound vertical steam pump capable: of 
delivering to the boilers 8,000 gallons, and two Hayward- 
Tyler“ Sinclair's“ electrically-driven variable-stroke pumps, 
each capable of delivering 8,000 gallons per hour to the 
boilers, are installed. ' 


main steam-pipe in 


between the various 
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The following are the guaranteed figures for the feed 
pumps : — Steam, 110 lb. of water pumped per lb. of 
steam ; electric, 3,600 lb. of water pumped per Board of 
Trade unit. 

The new tram- 
way generating 
plant consists of 
three 1,000-Kw. 
direct current steam 
dynamos. The 
engines are of the 
vertical ^ inverted 
three-crank triple- 
expansion enclosed 
type, with forced 
lubrication, by 
Messrs. Combe, Bar- 
bour, Ltd., of 
Belfast, and. con- 
structed to run at 
a speed of 180 
r.p.m. The cylinder 
dimensions are 22 
in., 83 in. and 50 
in. x 24-in. stroke. 
The steam con- 
sumption at full 
load condensing, 
and with 25 in. of 
vacuum, is guaran- 
teed at 164 lb. per 
Kw.-hour, subject 
to additions or deductions of £250 per engine for every 
pound of steam per KW.-hour below or above that figure. 

The condensing plant is of the counter-current surface 
type, manufactured by Messrs. Mirrlees, Watson & Co. The 
circulating water is obtained from electrically driven pumps, 
arranged in a pump house on the river bank. Three Gwynne 
electrically driven centrifugal pumps are at present erected, 
tro 12-in. and ione 15-in., and provision is made for the 
erection of two more when required. 


Fic. 9.—SPECIAL Traex. Work AT JUNCTION of DowzGAL Sr. & York ST 


The 12-in. pumps are each direct coupled to a 30-B. H. P. 
motor, and will deliver 150,000 gallons per hour, The 
15-in. pump is coupled toa 50-B.H.P. motor, and will deliver 
300,000 gallons per hour, the height of lift varies 


Fia. 8.—TRACK WORK UNDER CONSTRUCTION AT GRosvENOR ROAD JUNCTION. 


about 9 ft. with the state of the tide, but the 
maximum is not greater than 15 ft. A 36-in. steel 
pipe is laid between the pump house and the generating 


_ Station, connections being provided for the ultimate require- 


ments of about 
12,000 H.P. The 
discharge pipe, 
which is of similar 
size and material, 
is brought back to 
the river higher up. 
the discharge being 
led in below low- 
water level to get 
the benefit of the 
siphon action. 

Two sets of 
Gwynne - Sargent 
motor-driven patent 
charging apparatus 
are also provided 

. in the pump house 
for priming the 
pumps. 

Each main engine 
is provided in the 
basement with a 
Separate condenser, 
having 2,350 sq. 
ft. of cooling sur- 
face, and an elec- 
| F trically direct- 
driven three-throw Edwards air pump. The discharge 
from the air pump -gravitates into a large cast-iron tank 
in the boiler house basement, and is lifted from thence to 


Fic. 11.—VIEW OF OVERHEAD CONSTRUCTION. 


a hotwell over the feed pump house, by means of elec- 
trically-driven centrifugal pumps. 

An exhaust steam grease separator is placed between the 
engine and the condenser, each engine being also provided 
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Fic. 12. — GENERATOR, FEEDER, AND SPECIAL PANEL CONNECTIONS: MAIN SWITCHROARD. 


with an atmospheric 
exhaust controlled 
by an automatic 
valve, which opens 
in the event of the 
vacuum failing, so 
that the. plant can 
run non-condensing. 

The generators 
are of the Westing- 
house 16-pole type, 
wound for a con- 
stant voltage of 550 
when running com- 
pound for traction 
purposes, and 450 
to 500, when used 
for lighting pur- 
poses. These sets 
are capable of with- 
standing 25 per 
cent. overload for 
short periode and 
a 50 per cent. 
momentary over- 
load. »: 

In addition to the 
above plant, two 
250-Kw. three- 


phase synchronous Fic. 13.— MAIN 


motor-generators 

are installed in the power station : 
these machines are supplied with direct 
current from either the traction or light- 
ing switchboards at a pressure of 500 
to 550 volts, and generate three-phase 
current at 6,000 volts, 50 cycles, for 
transmission to a sub-station at the 
Fortwilliam depot which is used for 
operating a portion of the system in 
that district, and for supplying the 
Cavehill and Whitewell Co.'s line. 

The three-phase generators are of the 
Westinghouse 12-pole revolving field 
type, and are coupled to six-pole p.c. 
motors. An exciter is provided on one 
end of each shaft, and the speed of the 
sets 18 500 r.p.m. 

Three  125-kw. three-phase syn- 
chronous motor-generators are installed 
in the sub-station, these are similar to 
the above, with the exception that each 
is provided with a small three-phase 
induction starting motor mounted on 
the other end of the shaft. 

The main traction switchboard and 
the three-phase. operating switchboard 


cule 


bn — uewrme MOTOR 
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in the power station were supplied by 
the British Westinghouse Co., and are 
erected on a gallery which runs the full 
length of the engine room at a height 
of 12 ft. above the main floor level. 

The panels are of white marble and 
include three „OO-Kw. and three 1,000- 
KW. generator panels a main meter 
panel, a Board of 'Trade panel, eight 
panels for controlling 16 feeders and an 
auxiliary power and lighting panel. 

The switch arrangement follows the 
usual standard design : each route is sup- 
plied through a separate feeder which 
can be separately metered. 

The three-phase switchgear, both in 
the power and sub-station, is of the 
Westinghouse remote controlled oil- 
switch type frequently described in 
these Columns. The  H.T. dil 
switchgear is entirely enclosed and 
provided with automatic tripping gear 
energised by means of series trans- 
formers placed in 
the main circuit. 

Duplicate three- 
phase bus-bars are 
provided, which can: 
be connected to any: 
generator or feeder 
by means of selector. 
switches. 

Provision is 
made for starting, 
up the motor-gene- 
rators from the p.c. 
side. 

The sub-station 
is situated about 
three miles from. 
the generating 
station, and is 
connected by 
means of duplicate 
k. H.. three-core 
trunk mains, the 
section of each core 
being 0:075 sq. in. 
These are lead- 
covered and ar- 
moured, and laid 
in earthenware 


TRAMWAY SWITCHBOARD, BELFAST. troughs filled in 


solid with bitumen. 


Fic. 14. —STANDARD3BELFaST CAR. 


Vol. 58. No, 1,460, Jancaay 19,190] THE ELECTRICAL REVIEW. 


108 


The feeder cables are of Callender’s well-known bitumen 
insulated type, laid solid in earthenware troughs. 

Two cables only are laid in each trough, the arrangement 
throughout being, the feeder telephone and test wire for the 
same route placed in the same trough. 

There are 16 line feeders, and four rail return feeders, the 
svstem of distribution being a line feeder for each route, and 
two line feeders to the central district of the city. "The rail 
return feedera are taken to four of the principal junctions. 

The lengths of the feeders vary from 1,500 yards to 7,500 
vards, and the sections vary from 1 sq. in. to 15 sq. in. of 
copper. The section of the rail return feeders varies from 
23 sq. in. to 14 sq. in. depending on the load in the various 
districts. 

In conclusion, our thanks are due to Mr. V. A. H. 
M'Cowen, the chief electrical engineer to the Corporation, 
for the information contained in this article, and to Messrs. 
J. G. White & Co. and the British Westinghouse Co., for 
the photographs here reproduced, of which figs. 8 and 9 are 
from photos by Mr. C. H. Halliday, of Belfast. 
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LIGHTING AND POWER NOTES. 


(concluded from page 97.) 


Kearsley,—The U.D.C. has asked the B. of T. to extend 
the E.L. order for another year. 


Lichfield.— With regard to the Bill of the Shropshire, 
Worcestershire and Staffordshire Electric Power Co., the T.C. has 
decided to object to the city being placed in the rural area 
which is subjected to the highest maximum charge for energy. 
Steps are to be taken to ensure the city being placed either in the 
industrial area or in that of city and county boroughs, 


Maidstone.—[It is proposed to hold an electrical 


exhibition in the town in about two or three months' time. 


Mexico.— According to the Journal of Commerce (N.Y.), 
construction work is to be commenced immediately by the Parral 
Power and Reduction Co., which has taken over the concessions held 
by Eugene Daves, of Washington, upon a 5,000-H.P. plant in the State 
of Durango, 51 miles from Parral, which will furnish electric power 
to Parral, Santa Barbara, Inde and Guanacevi, and a 1,000-ton 
reduction plant at Parral. Orders have been placed for the 
machinery for both plants, and it is estimated by the company that 
it will have to immediately construct three additional mills of 
1,000 tons capacity each, to handle the ores which are now offered, 
and more may have to be constructed in other districts. 


Portslade.— The Joint Committee of the Shoreham, 
Southwick and Portslade U.D.C.’s in a report on the E.L. scheme, 
states that the terms upon which the Brighton Corporation proposes 
to supply energy are unacceptable, and better terms are to be 


‘pressed for. 


Sandgate.—The U. D. C. recently discussed the Kent 
Electric Power Bill, 1906. The Council agreed that The Folke- 
stone Electricity Supply Co. would be the people mainly to benefit 
by the Council's opposition," and resolved to ask the supply 
company, in the event of the U.D.C. opposing the power Bill, if it 
will agree to pay the costs. 


Scottish Notes.—The paper mills are slow to scrap 
their steam engines and shafting, but the Clyde Valley Power Co. 
has already one paper mill taking about 450 B. H. P. 

An excellent example of the influence now exercised by electric 
power in shipbuilding yards on the Clyde, is furnished by the 
repairing of the Orient liner Umrah. This steamer is in the Govan 
public graving dock for a heavy hull repair, and the Fairfield Ship- 
building Co. have laid down electric plant specially for the work- 
ing of electric drills and rivetters, &c., power being obtained by a 
temporary connection with a cable leading from the Govan 
Corporation generating station. This is the first time this has been 
done in a public graving dock on the Clyde. 


Southampton.—The T.C. has received from the L. G. B. 
sanction to a loan of £6,291 for E. L. purposes. The sum was made 
up of £4,744 excess of expenditure over loans already sanctioned, 
and £1,547 for work carried out in anticipation of sanction. 


South Wales. — A breakdown occurred recently on 
the South Wales Electrical Power Co.’s system at Tonypandy, 
probably through the recent heavy rains causing a slight land 
subsidence which separated two lengths of cable. 


Sunderland.— Apropos of our note last week in regard 
to a proposal by a company--the County of Durham Electric 
Power Supply Co.—to take over the Corporation undertaking, Mr. 
Snell, the Corporation electrical engineer, has stated that he is of 
opinion that it could not be economically carried out. The terms 
were that the committee should lease to the company the sub- 
stations and future sub-stations, and the company would supply the 
Corporation with electricity generated on the Tyne. The Corporation 


would supply the Ive consumers, the shipyards and the works. 
The company would pay £12,000 per annum for the stations and sub- 
stations, and any sub-stations that might be required, and 
which the Corporation would have to build. The munici- 
pality would have to pay the existing interest and sinking 
fund, which for this year amounted to £19,707, and pay 
for the energy supplied by the company. “He thought 
the Council would agree that it was not desirable he should state 
the price. He might say that this year and next year there would 
be & slight advantage to the Corporation, but there would be no 
advantage after, rather a disadvantage.” This year the output of 
the Council’s undertaking is six million units. One of the com- 
pany’s conditions was that having reached a demand of a certain 
amount, the Corporation must pay for that amount for a term of 
21 years whether they required it or not, the only margin allowed 
being 10 per cent. He pointed, too, to the risks which would be 
attendant on a breakdown in the system between Sunderland and 
Newcastle. The Committee’s suggestion was accepted, and the 
offer was refused. 


Thornaby-on-Tees.—The B. of T. has approved of 
the transfer of the U.D.C.’s prov. order for E. L. to the Cleveland 
and Durham County. E. L. Co. 


Truro.— The National Provincial Electricity Corporation 
has informed the T. C. that the application for a prov. order for 
E. L. will not be proceeded with this session. 


Tunis.— The Cie. Electrique de Sousse has formed a sub- 
company with a capital of 150,000 fr., to erect an electricity works 
at the coast town of Bousse. 


U.S.A.—Niacara FALLS, N.Y.—The Niagara Falls 
Electrical Transmission Co. is increasing its capital from £200,000 
to £1,000,000, and plans to construct new lines with a capacity for 
the transmission of at least 50,000 Kw. are being drawn up. This 
company distributes in contiguous U. S. counties for the Electrical 
Development Co., of Ontario, Ltd. It was stated in the 
Governor's annual report, to the N.Y. State Legislature, that the 
Dominion of Canada and the State had been engaged in an 
unworthy rivalry in granting franchises of incalculable value to 
power development companies, permitting them to take water from 
the Niagara River above the Falls for commercial purposes; these 
privileges constituted & real menace to Niagara. International 
agreement was advocated to protect the cataract from spoliation. 

The N.F. Hydraulic Power Co. has made a contract to supply 
27,000 H.P. of electrical energy to the Pittsburg Reduction Co. by 
January, 1907. The company is to build a large factory at Niagara 
Falls for the manufacture of aluminium wire. 

CLEVELAND, OHIO.— On January 2nd, energy from the new city 
lighting plant was used for the first time in the council chamber. 

NorTH CaBoLINA.— The Southern Power Co. has contracted for 
the equipment of the first of nine power plants to be built on the 
Catawba River. This station will have a capacity of 40,000 HH. P. 


Willington.—The U.D.C. has decided, with reference 
to the application for a prov. order for E.L. by the Durham Electric 
Power Distribution Co., to object to the laying or placing of E. r. 
mains overhead, and to the company obtaining a monopoly in the 
district. | 

Woodford.—The  U.D.C. has decided to oppose the 
application of the National Provincial Electricity Corporation, Ltd., 
for a prov. order for E.L. 


TRAMWAY AND RAILWAY NOTES. 


Belfast.— Major Pringle, on behalf of the B. of T., 
has completed the inspection of the Corporation system, and has 
expressed satisfaction with the work. The Corporation has received 
the draft proposals from the promoters in regard to the proposed 
service between Belfast and Holywood, and the Committee has 
agreed to supply electricity on the same terms as given to the 
Cavehill and Whitewell Tramways Co. The average price received 
for 20 tramcars sold by public auction was £3 10s. 3d. 


Birmingham.—The B. of T. has waived its objections 
to the use of top covers on the electric cars, and 150 of fhe new 
cars will be provided with them ; the other 50 are too far advanced 
to admit of this. 


Bath.—The Bath Electric Tramways Co. have put 
motor-omnibuses on the roads as feeders to their trams. Three 
services have been started, to  Bradford-on-Avon and  Trow- 
bridge (9 miles), to Corsham and Chippenham (11 miles), and to Box 
and Melksham (9 miles). The next services to be started will be 
from Coombe Down to Frome (11 miles), and up Lansdown, a hill 
which has hitherto baffled every form of mechanical traction. The 
vehicles used are 30-horse Milnes-Daimlers, double-decked. The 
Bristol Tramways Co. are about to imitate the Bath Co.— Motoring 
Illustrated. 


Continental Notes.— HoLLAND.— Rapid progress is 
being made with the conversion of the horse tramways in the 
town of Rotterdam to electric traction, and work is well in hand 
with the erection of the power station which is being built by the 
municipal authorities. As this will not be ready for some time 
and as one line is ready for work, a temporary plant is being put 
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down to supply the current for this section, which it is expected 
will be in operation by the end of May. 

FRANCE. — On the 9th inst. eighteen passengers were injured 
by jumping from a runaway train on the funicular railway in the 
Belleville quarter of Paris. Almost immediately after the train, 
consisting of two cars, started down the steep hillside, the 
brakes refused to act, and the train dashed at great speed towards 
the Place de la République. In trying to work tne emergency 
brake one of the conductors was thrown out and badly hurt. The 
passengers nearest the driver sat tight, but many jumped out of the 
second car. All these were badly hurt. The train ran off the rails 
and came toa stop on the Boulevard de la Villette, and the pas- 
sengers who remained in the car escaped with a severe shaking. 
This accident is the first of the kind during the fourteen years the 
railway has been in existence. 


Croydon. There are indications that considerable pro- 
gress will be made in the extension of the tramway system during 
the current year. The B.E.T. Co. are erecting the posts to carry 
on the line from the portion recently opened at South Norwood to 
Penge, and the construction of the Penge line has been continued 
up Beckenham Road to the Crystal Palace; a junction has also been 
commenced along the Anerley Road to take the line up to Upper 
Norwood, to the boundaries of Croydon and Camberwell in that 
direction. The span wire system is being adopted for this district. 
A further extension of the Croydon system has been commenced to 
carry the line over Mitcham Common to Mitcham, where the 
London boundary will be tapped in another direction. There are 
also signs that the Croydon Corporation may be induced to extend 
the lease now held by the B.E.T. Co., which expires in May next, 
as a much more friendly feeling bas grown up between the parties, 
and it would obviously be to the advantage ot the company to give 
up the greater portion of their profits in running the system 
within the Croydon boundary, in order to contro] the system in 
connection with the extensions to outside districts now in course 
of construction. 


Cuba.— The Cuban Gaceta Oficial notities applications by 
Mr. G. F. Greenwood, the representative of the Cuban Electric Co., 
for permission to construct: (1) a tramway line in Regla; (2) two 
tramway lines in Guanabacoa. These lines are to be connected 
with the tramway between Regla and Guanalacoa.— Board of Trade 
Journal. 


Douglas.—The Corporation is exercised over the tram- 
wav question. The Manx Electric Railway Co. has offered to 
electrify the horse and cable tramways and to run them for 14 
years, but the T.C. has rejected the proposal, and has decided to 
obtain expert ad vice on the matter. 


Dublin.—The B. of T. having received a report from 
Lieut.-Col. von Donop as to the authorised speeds of the tramcars, 
proposed a revised scale allowing 12 miles an hour in certain parts ; 
the Paving Committee submitted a report in accordance therewith, 
but owing to opposition in the Council, it was withdrawn. 


Fast Ham.—Negotiations with regard to the proposed 
purchase by the T.C. of the North Metropolitan Tramways in the 
Romford Road arc in progress. 


Falkirk,—In connection with the proposed extension 
of the Falkirk and District Tramways to Grangemouth and 
Laurieston, for which a prov. order is being promoted by the 
Tramway Co., a basis of settlement has been provisionally agreed 
upon by the T.C. in connection with its opposition to the order, 
under which the sum of £1,500 is to be paid by the company to the 
Council before the work begins, and £3,500 before any extension 
of the system beyond Laurieston or any junction with other lines 
is made, this amount to be expended on widening the route of tho 
tramway at such time and in such manner as the Council may think 
fit; also that £100 be paid by tbe company to the Council in pay- 
ment of the expeuses in connection with its opposition. Over 
and above this the company will carry out the widenings provided 
hy their order, amounting to the sum of £2,500 or whatever there 
may cost. 


Glasgow.—The T.C. has decided to petition aguinst the 
Bill of the Glasgow and South-Western Railway Co., in which 
pow ers are sought to run motor-omnibuses for public traffic. 


Hudderstield.—The borough treasurer's financial state- 
ment respecting the tramways for the nine months ending Decem- 
ber 31st last shows a capital outlay to date of £414,667. The miles 
run are 1,318,786, compared with 1,272, 682 last year. The income 
is £56,750, or 10°33d. per car-mile, against 10°20d. last year. The 
expenditure is £28,913, or 5°26d. per car-mile, against 200d. last 
year. The gross surplus is £27,837. Rent of leased lines absorbs 
£904, interest on capital £10,170 and redemption of debt £7,312, 
leaving a net surplus of £9,451, or 172d. per car-mile, against 
1:67d. last year. This statement does not include any provision for 
depreciation, 


Hythe.—The T.C. has given its consent to the tramway 
scheme promoted by the National Electric Construction Co. 

The Sandgate U.D.C. has refused to agree to the application of 
the Sandgate and Hythe Electric Co, for powers to construct and 
maintain tramways in the district, m 


The New Romney T.C., on the other hand, has decided to support 
the scheme of the Sandgate and Hythe Electric Co., which will 
deposit £500, and indemnify the Conncil against any expenses 
incurred in the matter. 


India.—It is reported that the Bombay, Baroda and 
Central India Railway, after exhaustive trials made with various 
systems of electric train lighting, has decided to equip a complete 
local train with lights and fans on the Vickers-Hall system. It is 
stated that the new system of Messrs. Vickers, Sons & Maxim for 
train lighting by electricity is gaining favour in India. The East 
India Railway Co. has decided to use this system for the Laeut.- 
Governor of Benyal’s saloons. 


London. —MzTrNOPOITTANJ District RAH. WAV. — Report- 
ing to the B. of T. on the collision between two electric trains, 
which occurred at Mil! Hill Park Junction on November 7th last, 
Major J. W. Pringle says that he believes the automatic signal was 
at danger, but was not seen by the driver of the Ealing train. The 
brake trigger of the latter, therefore, ought to have engaged with the 
train stop; the Inspector thinks that it must have been twisted, 
and suggests that the apparatus requires improvement. 

On Monday last tire broke out on one of the Inner Circle trains, 
aud caused a delay of traffic for a quarter of an hour. The fire was 
extinguished in Westminster Bridge Station, and the damage was 
not serious. 

Thanks to the completion of the new signalling. arrangements as 
far as Mansion House, a greatly increased service of trains between 
the West End and the City commenced yesterday. Additional 
trains are also running to and from Hounslow, Acton, Turnham 
Green, Hammersmith, and Farl’s Court. 

Harrow ROAD AND Pappinctron.—The B. of T. has approved of 
the plans submitted by the Harrow Road and Paddington Tramways 
Co. for the reconstruction of their tramways in Harrow Road. 

WANDSWORTH.— With regard to tbe Borough Council's appeal 
relating to certain L.C.C. tramway feeder pillars, the B. of T. has 
decided to appoint Mr. A. P. Trotter, its electrical adviser, to visit 
the places in question and confer with the parties with the view of 
finding a satisfactory settlement. 


BATTERSEA. Work was commenced on Saturday in Falcon Road 


in connection with the electritication of the horse tramways. 

L.C.C.--With regard to the Tramways and Improvements Bill, 
which seeks power to construct electric tramways from the Marble 
Arch along Edyware Road to Cricklewood, the borough Council 
has been advised by its General Purposes Committee to petition 
against the Bill. 


Lowestoft.— At a meeting of the T.C. on Tuesday, it 
was announced by the Tramways Conimittee that the working of 
the Corporation tramways had resulted in a deficit for the past 
financial year of £1,276. It was necessary, accordingly, to advance 
the fares in some cases, and new fares were recommended by the 
Committee. By this means it was expected that the revenue would 
be increased by £2,000 per annum. The course proposed by the 
Committee was approved. 


Mossley.— The T.C. has been informed that the electric 
tramway scheme between Oldham, Mossley and Saddleworth has 
been abandoned. 


Oxford.—. statutory meeting of tlie ratepayers has 
refused, by a large majority, to approve of the Oxford Tramways Bill. 


Pembroke (Ireland).—The Dublin United Tramways 
Co. has refused to pay the cost of widening and improving Balls- 
bridge, regarding the claim of the C.. C. £8,414) as extravagant, 
and offering £3,000 in full settlement. The Council will take pro- 
ceedings to enforce its claim. 


Stalybridge.—A tramear running between Hyde and 
Stalybridge, inthe service of the Joint Tramways Board, when at 
the top of Dukinfield Brow, got out of control and ran away for 
nearly half a mile, dashing aside many vehicles. The passengers 
in the car had marvellous escapes; all jumped off, and four were 
injured by the fall. The tram was eventually stopped by contact 
with a lorry load of bricks. The cause of the accident was skidding, 
owing to the greasy nature of the rails. The driver, named Short, 
pluckily stuck to his post. 


Todmorden.— At a public meeting of the burgesses on 
the 11th inst., the Corporation was authorised immediately to pro- 
mote a Bill in Parliament to provide and run motor-omnibuses 
within and without the borough in connection with the tramway 
systems of the Corporations of Halifax, Rochdale and Burnley. 
This will supply the missing link of a complete service of cars or 
'buses connecting Lancashire and Yorkshire, and extending from 
Bradford and Leeds to Manchester, Liverpool and Blackburn. 


Traffic Returns.—The following figures show the total 
traffic returns for the year ended December, 1905 :— 


Chatham and District £34,171 Increase on 1904 . £3,693 
Cork .. ae ay . . 425,009 Increase on 1904. £694 
Dublin E " . . £182,634 Decrease on 1904 416 
Lanarkshire e ore $39,720 Increase on 1204 . £5,725 


Wishaw.— A resident has been awarded a verdict for 
£500 damages against the Lanarkehire Tramways Co. for injuries 
received through a blow on the head from the trolley pole, when he 
was travelling on one of the company’s cars, | 
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TELEGRAPH AND TELEPHONE NOTES. 


Manchuria.—The Great Northern Telegraph Co. officially 
announces the repair of one of the Nagasaki-Vladivostock cables, 
thus again opening for public use cables which were closed during 
the Russia-Japan War. 

The Port Arthur-Chifu cables now only remain closed. 

The Rugsian Administration announces that at Vladivostock com- 
munication is now maintained between that place and Siberian 
towns as far as Blagowestschensk and the N border towns. 


New York City. — During 1905 there has been a net 


gain of over 35,000 instruments operated by the New York Tele- 
phone Co. in Manhattan and the Bronx, which make up the chief 
part of the Greater City. 


Telegraphie Interruptions and Repairs :— 


CABLES, INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) .. T .. Aug. 90, 1901. 
Dominice-Martinique .. Pr es May", 1902.. è 
St. Lucia-Martiniq x. - ay 7, 1902 . 

issa-Issa (Yemen) Camaran t. 23, 1909 M 
Cayenne-Pinheiro xa "^ .. Aug. 18, 1 m 
Closed ee reni -Nagasaki es Y .. Feb.7, 1904 Jan. 15 

Port Arthar-Chifu ee ee ee es Mar. 7, 1904 ee a 
Jamaica-Colon ee ee ee ee Jan. b, 1906 ee e 
Cadiz-Tenerif July 20, 1905 
Tarifa-Tangier Jan. 18, 1904 
Puerto Plata-Martinique Oct. 80, 1905 
8t. Thomas-St. Kitts Dec. 28, 1905 
Manila-Iloilo Dec. 28, 1906 


LANDLINES. 
Puerto-Barrios E 
Kertch-Soutehou 
Communication with Brazil vía Galveston. 


A^ 


.. Aug. 28, 1902 T 
ea Sept. ST, 1904 ee ee 
oe July 18, 1905.. 


Venezuela,—The French cable dispute is summarised in 
the Morning Post of the 12th inst., which publishes a leader on the 
dispute between France and Venezuela, and states therein that the 
quarrel over the cable company was at first considered likely to 
lead to serious developments, In September it was hoped that 


“the Cabinets of Paris and Washington..... having almost 


similar grievances against Venezuela, might be able to agree on joint 
action against that country.” The French Naval Demonstration 
threatened for October failed to materialise. According to a Paris 
telegram, however, “it is beiieved that a French force would be 
landed, with the full consent of the American Government. President 
Castro, though only a few weeks ago he stopped official messages 
from the British, French, and United States Missions to their 
- respective Governments, because of alleged incivility on the part of 
the cable company, and although he still refuses an actual apology to 
France for his summary treatment of her representative, is at the 
same time willing to come to terms with the company. Meanwhile 
he justifies his whole attitude on the ground that the annulling of 
the concession of the company was not by an arbitrary act of the 
executive, but by a judicial decree of the Court of Cassation of 
Venezuela. This, says the Morning Post, is a bold plea and well 
taken, for it is easier to contradict than to controvert, and those who 
are most doubtful of its honesty may yet find it difficult to 
disprove. 

An official notice was issued on the 12th that the Gaveranieat of 
Venezuela had interrupted the telegraphic service by the French 
company’s cable, and that in consequence that country was cut off 
from the world’s telegraphic system. Diplomatic negotiations are 
now broken off. 


Wireless Telegraphy.— Mr. Mouckton's report, pub- 
lished in a contemporary, on the trials by him of Dr. Muirhead's 
system of wireless telegraphy between Trinidad and Tobago, a dis- 
tance of 30 to 50 miles, is very' interesting, but we think it does 
not give information upon one or two important matters which 
might have been given. The traffic between the two places must 
be, of course, almost a negligible quantity, but it is necessary that 
the communication, to be of most use, should be constant, and we 
should like to know what is meant by “ satisfactory communi- 
cation." Is it available at all times— night and day—at a fair 
speed? Are messages passed without undue delay as with 
cables? It would aleo be very interesting to know the cost to 
the Trinidad Government and all concerned, of the installation at 
Scarborough, Tobago and Port-of-Spain, Trinidad, including that of 
the landlines, &c., from the wireless station to offices, and the 


annual charge to be incurred for maintenance from end to end, 


including landline connections. We shall then have before us 
information of commercial value which our readers may desire, as 
wellas the results of experiments already fairly well known to 
most of those interested in the advancement of wireless telegraphy. 

Gen. A. W. Greeley, of the U.S. army, states that new devices 
invented by officers of the U.S. Signal Corps will enable the War 
Department to rend any wireless message sent by any of the exist- 
ing systems. The U.S. Navy Department at present uses regularly 
the Fessenden, Arco-Slaby and De Forest systems, and the new 
apparatus makes intercommunication between these possible. On 
December 19th a wireless message was sent by the Government 
service between New York and Pensacola, a distance of 2,150 
miles, a mileage greater than that between the cahle terminals in 
Newfoupdland and Ireland. 

The British Admiralty has given orders for wireless telagraphy to be 
installed in the cruispra attached to the gunuery school ships aud in 
tbe vessels forming the Particular Bervico Squadron, 


The Indian and Eastern Engineer reports that following the 
employment of wireless telegraphy between India and the 
Andamans, the Telegraph Department is now prepared to transmit . 
messages to incoming and outgoing ships viá the Sandheads. 


CONTRACTS. OPEN AND CLOSED. 


OPEN.  ' 


Aberdeen.—January 22nd. — Cast-iron disk fly-wheel for 
Willans engine, for the Electricity Committee. Sce “Official 
Notices January 12th. 


Barnes.—February 12th. Steam dynamo and switch- 
board panels for the U.D.C. See Official Notices to-day.. 


Battersea.— February 5th. One 750-850 or 1,000-Kw. 
generator with piping and ejector condenser; arc lamps, globos and 
columns, for the B.C. See “ Official Notices " J anuary 12th. 


France.—January 30th. The municipal authorities of 
Briancon are inviting tenders until the 30th inst. for the eléctric 
lighting of the Mont Dauphin military estabiishments in that town. 
Particulars may be obtained from, and tenders are to be sent to, La 
Mairie de Briancon (Hautes Alpes). 


7 

Fulham.—. January 31st. 
piping for the electricity department. 
January 12th. 


Steam, water and exhaust 
See ''Official Notices" 


(General stores for the 
See “ Official Notices“ 


Hammersmith.—February 7th. 
B.C. electricity department for one year. 
to-day. 


Kingston-upon-Hull.—February 12th. Air space 
telephone cable and extension of existing multiple switchboard for 
the Corporation telephone equipment. See Official Notices 
to-day. ice 


Plymouth.—January 24th. 
electricity department. 


Stores for the Corporation 


Pontypridd.—February 13th. One 
dynamo forthe U.D.C. Sec “ Official Notices " 


300-KW. steam 


to-day. 


" Southend-on-Sea. January 25th. One 500-Kw. steam 
dynamo for the Corporation. See ‘Official Notices" December 
22nd. 


Spain.—January 30th. The Spanish Ministerio de 
Fornento in Madrid is inviting tenders until the 30th inst. for the 
concession for the construction and working of an electric tramway 
between Santander and Achllero. , Particulars may be obtained 
from, and tenders are to be sent to, El Ministerio de Fornento, 
Madrid. 


Stoke-upon-Trent.—January 31st. Meters and demand 
indicators for a year. See Official Notices January 12th. 


CLOSED. 


Bristol.—The Governors of the Bristol Royal Infirmary 
have recently decided to introduce a complete system of telephonic 
communication throughout their institution, and to connect same 
with the Nurses' Home in Terrell Street. They have accepted the 
tender of a local firm of electrical engineers, Messrs. Rouch and 
Penny. 


Croydon.—The Lighting and Electricity Committee 
recently recommended that the tender of Messrs. Dick, Kerr and 
Co. for a 1, 000-K W. p.c. generator, at £6,975, be accepted. 


East Ham.—The T.C. received on Tuesday six tenders 
for storm water and sewage pumping plant, and accepted that of 
Messrs. Allen Son & Co. for & combination of direct eau driven 
and electric driven plant, 


Gravesend, -— The T.C. has accepted the tender, at 
£1,678, of Mr. W. E. Thomas, for additions to the engine house of 
the generating tatio, 
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Leyton.—The U. D. C. has received the following tenders 


for the construction of the permanent way of the new electric 
tramways :— 


T. Adams es T . . £155,061 Geo. Law v - £118,677 
G. J. Anderson " . . 188,144 W. Manders . . 127,488 
R. W. Blackwell & Co. 198,862 F. Osman EM 165,948 
R. C. Brebner & Co. .. .. 112,592 Playfair & Toole P 167,976 
J. & W. S. Briscoe... .. 152,245 Pethick Bros. .. ex 151.170 
Britisb Electric Equipment Smith & Co. " 159,186 

Co. T Js s .. 125,477 Smith & co. n 168,795 
Dick, Kerr & Co. v . . 140,541 T. Cook Starkey í 127,943 
J. Ewart.. ix M .. 158,658 Geo. Trentham "x .. 166,678 
A. Fasey & Co. as .. 154,823 Underwood Bros. ve .. 185,168 
W. Griffiths & Co. 132,900 . J. G. White & Co. .. 143,073 
Geo. Hay & Co. * .. 182,838 G. Wimpey & Co. ex .. 146,174 
D. T. Jackson . . 150.735 W. Wise & Co... vs ee 157,554 
A. Krauss & Son 146,704 C. A. Zadig & Co. s . . 114,764 


The Council will consider the tenders in Committee. 


London.—DrnsoNpsEY.— The Council received the 
following tenders for the supply and erection of a steam dynamo :— 


British Thomson- Houston Co., £8,129, £3,450, £8,838, £3,570, £3,348, £3,497. 
British Westinghouse Co., £3,766, £4,046, 43, 696, £8,764 10s., £3,445. 
Bruce Peebles, £8,338, £3,667, £3,412. 
Brush Electrical Engineering Co. (accepted), £2,695. 
Crompton & Co., £3,356, £8,522, £3,867, £3,528, £3,434, £3,474. 
Browett, Lindley & Co., £3,190, £3,253, £8,363, £3,302, £8,297, £3,273, 43.196. 
Dick, Kerr & Co., £3,150, £3,434, £3,585, £8,272, £3,482. 
Vickers-Maxim, 43, 158. 
Electrical Co., £3,844. 
Electric Construction Co., £3,178, 43,499, £3,478, £3,572, £8,872. 
Fairbarn & Lawson, £4,240. 
Fowler & Co., £3,008, £3,147 10s. 
General Electric Co., £3,646 10s., £8,990 10s., £8,525, 43, 212 15s. 
Howden & Co., £3,346. s 
Mather & Platt, £3,410, £8,555, £8,155, 
Parsons & Co., £3.476. 
Phonix Dynamo Co., £3,074, £2,820, £3,164, £3,474. 
z? Thomas Parker & Co., £3,386, £3,290, £3,534, £3,685. 
* British Electric Plant Co., £3,190, £3,810, £3,284, £3,399, £3,400, £3,655. 
Q Siemens Bros. & Co., £3,045, £3,088, 43, 219, £2,586, 42,915. £3,739 10s. 


The following tenders were sent in after date: 


Johnson & Phillips, Ltd., £8,174, £2,490, £3,360, £3,460, £3,610, £3,505. 
Industrial Engineering Co., £3,400. 


The electrical engineer’s estimate (including concrcte foundations) 
was £3,540. l 

The Committee reported the receipt of a letter from the Brush 
Electrical Engineering Co. to the cffect that they would guarantee 
the steam consumption of their engines not to excced that specified 
in their tender at the end of twelve months from the date of 
starting. The engines of this type, several of which had been 
running for upwards of three years, had given such satisfactory 
results in this respect that they had not the slightest hesitation in 
giving this guarantee. Onthe strength of this letter the Committee 
recommended that the tender of the Brush Co., at the sum of 
£2,695, be accepted, subject to 10 per cent. of the money being 
retained until the electrical engineer had certified that the enyine 
was in every way satisfactory at the end of twelve months’ working. 
This was agreed to. 

The B.C. received the following tenders for the supply and 
erection of a boiler in connection with the electricity works: 


Babcock & Wilcox, Ltd., (accepted at £1,500), £1,500, £1,650, £1,080. 
Davies Patent Boiler Co., £1,791. 

Clarke, Chapman & Co., £1,993. 

Rowland & Co., £1,589. 

Stirling Boiler Co., £1.567. 

Willans & Robinson, Ltd., £1,675, 


The electrical engineer's estimate was £1,850. 


MARYLEBONE.—The B.C. has extended the contract of Messrs. 
William Cory & Son, Ltd., to supply coal to the generating station 
to the end of March next at prices ranging from 128. to 128. 6d. 
per ton. 

The Council has received the following tenders for the purchase 
of 40 tons of old high-tension rubber cable :— 

Messrs. J. Levy & Son (accepted) £41 10s. per ton. 


5 P. Huddleston & Co., £36 125. per ton. 
a" A. Brown & Sons, £35 per ton. 


Rochester.—The T.C. has approved of the acceptance 
by the Chatham Light Railways Co. of the tender of Messrs. Dick, 
Kerr & Co., Ltd., with the British Thomson-Houston Co. as sub- 
contractors, for the extension of the tramway from Star Hill to 
Dilce Grange. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tur following orders are issued :— 


Mon January 22nd.—'* A" Company, technical instruction, 7 p.m. ; recruits’ 

drill, 6 p.m. 

Tuesday, January 23rd.—'' B" Company, recruits’ drill, 6 p.m.; technical 
instruction, 7 p.m. que > 

Wednesday, January 24th. —“ A" badge examination. . 

Thursday, January 25th.--'* C" Company, recruits’ drill, 6 p.m.; technical 
instruction, 7 p.m. i , ) 

Friday, January 26th.—'* D" Company, recruits drill, 6 p.m. ; technical insuuc- 
tion, 7 p.m. 

Saturday, January 27th.—Week-end whole day instruction for country members 


of A Company. 
AXE ee oe H. F. Bioce, Captain E.E. 
For O. C. Z. . R. T. V). 


FORTHCOMING EVENTS. 


Te-day"e Events (Friday, January 19th).—At 8 p.m. I. A. E. Meeting. Mr. R. A. 
Bruce on Worm Contact." 


At 9 p.m. Royal Institution. Prof. J. J. Thomson on Some Applica- 
tions of the Theory of Electric Discharge to Spectroscopy.“ 

N.E. Coast Institution of Engineers and Shipbuilders. Meeting. 

At the Hotel Cecil. Electrical Engineers' Ball. 


Saturday, January 90th.—At 7.80. Glasgow and West of Scotland Technical 
College Reſentifle Society. Mr. J. Hogg on Deep Mine Pumping.“ 
Atl0a.m. I. E. E. Students). Visit to Silvertown Telegraph Works. 
Thursday, January 25th.—At R p.m. I. E. I. Technical Considerations in 
Electric Railway Engineering," by Mr. F. W. Carter. 
At B p.m. Society of Arts. Prof. S. P. Thompson on High Speed 
Electric Machinery." (Howard Lecture II.—“ Turbo-Dynamos."’) 
Friday, January 26th. —At 8 p.m. Physical Society. Meeting. 
At 7.30 p.m. I.E. E. (Manchester Students). Mr. F. Shaw on Electric 


Lamps. 

At 8 p.m. Junior LE. Prof. J. D. Cormack on “ Notes on Boiler 
Trials.“ 

At 7.30 p.m. North-East Coast Institution of Engineers and Ship- 


builders, Meeting at Newcastle. 
At S p.m. Electro- Harmonie Smoking Concert. (See“ Notes.) 
Saturday, January 27th.—At 3 p.m. Junior LE. Visit to the Engineering 


Laboratories of University College. Demonstration of methods of 
conducting a Boiler Trial, by Prof. Cormack. 
At 7.30 p.m. Glasow Technical College Scientific Society. 
Andrews on Cylinder Ratios." 
Tuesday, January 30th.—At 7.30 pm. I. E. E. (Manchester), Mr. J. Atkinson 
on “ Gas Engines applied to Electric Driving.“ 
Thursday, February 15t.—At G p.m. Society of Arts. Prof. B. P. Thompson on 
* High Speed Electric Machinery.“ (Howard Lecture III.) 
Rugby Engineering Society. Mr. C. McCarthy-Jones on The Trans- 
mission of Eleetrical Energy.” 
At B p.m. Civil and Mechanical Engineers’ Society. Mr. F. L. Watson 
on“ Destructor Byc-Products."' 
Friday, February 2nd.— At 9 in. Royal Institution. Prof. S. P. Thompson 
on * The Electric Production of Nitrates froin the Atmosphere.“ 


Mr. J. 


SS a eee 


NOTES. 


Electro-Chemical Factory, — Des Handels Museum 
(Vienna), of January 4th, reports that a company has recently been 
founded in Christiania, with a capital of 7,000,000 kronen, for the 
purpose of erecting a factory for the production of saltpetre by the 
electro-chemical methods laid down by Dr. Birkeland and Engineer 
Evde. The capital is chietly French, partly German, and partly 
Scandinavian. Engineer Eyde has agreed to act as general director 
of the concern for a period of ten years. The other members of 
the directorate are well-known capitalists from Norway, Sweden 
and Paris. Prof. Birkeland and other leading scientists and 
engineers will assist the company as technical advisers. The 
factory is to be erected at Notodden (in Thelemarken), where an 
experimental factory has already been built by Eyde. A powerful 
waterfall, 45 metres high, of the Svilgfos will be used for power 
production, and, in case of necessity, other falla may be used, &o that 
the 30,000 H.P., with which manufacture will be commenced, can 
eventually be increased to 300,000 H.P. The Birkeland-Eyde 
process is, however, only feasible for countries with cheap water 
power, and the anticipated annual production amounts only to 
20,000 tons, or not more than 1 per cent. of the total world's 
demand of about 1,700,000 tous. But this new production is 
capable of great development, and may cheapen the product. 


A New Microphone.—The Italian technical Press hus 
recently been discussing a new microphone invented by M. Quirino 
Majorana. ZL'El'ttricistu, of Rome, has received a note from the 
inventor on this subject, which reads as follows :— 

" Experiments in telephonic transmissions at great distances 
which I have recently made, have given oceasion to the Press for 
the publication of information, often incomplete, which has given 
a false impression of the nature and aims of these experi- 
ments. $^ elus 

“ Since the discovery of the microphone, the apparatus used up 
to the present has been based on imperfect contacts of carbon, and 
the microphones used in commerce are nearly all founded on the 
use of granulated carbon between two conductors, one of which, at 
least, is susceptible to vibration. 

"o... . Imay remark that the Bailleux microphones used 
by the telegraph department in Itaiy, when suitably used, are 
capable of carrying a current of 20 to 25 milliamperes for a 
number of vibrations of 500 per second.  'This result represents 
the maximum intensity which can be obtained from apparatus of 
this kind. 

"T have recently had occasion to experiment with a new type of 
microphone which differs completely from those employed at the 
present time. It is based on the capillary contractions produced 
by vibrations in a jet of liquid, a subject which has been studied 
for some time by Chichester Bell. These contractions produce 
variations of resistance in an electrical circuit, and allow, under 
favourable circumstances, a current intensity of 100 milliamperes 
for anumber of vibrations of 500 per second. The distinctness 
of the speech obtained by this new microphone leaves nothing 
to be desired. . . . . 

“This type of microphone . . will be the subject of. 
further experiments; the construction is more complicated than 
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that of the ordinary microphone, but the exceptional intensity of 
the current which it allows of is of such a nature as to render it 
useful in all cases where the intensity of the current with carbon 
microphones is found to be too feeble.” 


Electrical Works in Spain.— There are in Spain 
1,140 works producing electric current, with a capacity of 99,514 Kw. 
The provinces with the greatest number of these works are the 
following :—Gerona, 81; Guipuz2oa, 74; Valencia, 62; Navarra, 60; 
Zaragoza, 59; Vizcaya, 55; Oviedo, 49; and Alicante, 47. The 
following have the largest supplies :— Madrid, 15,998 Kw. with 35 
works; Barcelona, 8,082 Kw. with 22 works; Guipuzcoa, 8,492 Kw. ; 
Vizcaya, 5,869 Kw.; and Zaragoza, Oviedo, Navarra, Murcia and 
Jaen, with more than 3,000 xw. each. There are electrical works 
in every province in Spain, but those of Zamora, Almeria, Avela 
and Huesca are only of minor importance. For public illumina- 
tion in the country, there are in service 119,105 incandescent lamps, 
with an aggregate of 1,427,498 c.P., and 1,691 arc lamps, with an 
aggregate of 1,214,475 c.p. For private illumination there are 
1,593,402 incandescent lamps of 13,333,763 c. p., and 8,051 arc lamps 
of 5,305,775 c.P. There are, moreover, 3,293 electric motors with a 
total of 25,382 H. p. The majority of these motors are in use in the 
provinces of Barcelona, Guipuzcoa, Vizcaya and Madrid. 


Institution and Lecture Notes,—CovENTRY ENGI- 
NEERING SociETY.— Mr. A. E. Edwards, M.I.M.E., lectured on 
12th iust. upon “The Artificial Lighting of Workshops" He 
urged that shops should always be kept well white-washed, so as to 
gain the best reflecting surface, and all machinery be painted grey. 
Globes should be used so as to avoid sharp shadows. Having dis- 
cussed the various gas systems, and also acetylene, he proceeded to 
deal with electric lighting. In the first place, he pointed out the 
importance of a good dynamo, and advised that if a gas engine 
were used for driving it should have a heavy fly-wheel and outer 
bearing, and should be run at a high number of revolutions. A 


fly-wheel on the dynamo was absolutely unnecessary, and he 


strongly condemned the practice of putting two fly-wheels on 
different shafts and trying to get a belt to take up the inevitable 
back-lash. If they had steam boilers at work already, he advocated 
putting down a steam engine to drive the lighting plant. 
Whether it would pay a manufacturer to light his works 
electrically from a plant of his own depended, to a 
great extent, on the length of time the light was required. It 
certainly would not pay on an installation of less than 
300 lights unless the lighting hours were more than ordinary. 
With regard to lamps, arc lighting was one of the cheapest forms of 
lighting large buildings where a general light was required, and he 
specially recommended inverted arc lamps when a soft, shadowless, 
pure light was necessary. With this style of lamp a white ceiling 
or blinds over the lights were absolutely necessary. In some 
drawing offices with 15 draughtsmen at work, the offices were 
lighted by three inverted arcs, and the result was almost perfect ; 
the amount of power consumed was 1,500 watts. As to the cost 
of running an electrical plant, he gave the result of readings, 
extending over years, of a gas-driven plant which averaged 4'0d. 
per unit or 24d. per 16-c.p. lamp per hour, after making due allow- 
ance for repairs, and providing a ‘sinking fund. The cost of 
lighting the same factory by gas would have been ‘2d. per gas-light 
of the same candle-power. This plant consisted only of about 270 
lights, and larger plants running over longer hours could be ran at 
considerably less cost. 


At a recent meeting of the Aberdeen Association of Civil 
Engineers, Mr. David Benzie read a paper on “The Aberdeen 
Electric Cable Subway." 


Before the Midland Colliery Managers' Association recently, Mr. 
Geo. G. L. Preece, of Salford, delivered a lecture at Nottingham 
on The Manufacture, Application and Distribution of Electric 
Cables for Collieries.” - 

SOCIETY oF ArtTs.— Yesterday, Thursday, Prof. Silvanus P. 
Thompson, D. Sc., F. R. S., commenced a course of three lectures on 
“ High-Speed Electric Machinery and Steam-Turbine Machines." 
The first lecture dealt generally with the problems of electric 
design as affected by speed and rated output; the second lecture 
wil be devoted to turbo-dynamos; and the third to turbo- 
alternators. 


ASSOCIATION OF ENGINEERS-IN-CHARGE.— The second social dance 
of this Association took place on Saturday last at the St. Bride's 
Institute, when about 120 members were present, enjoying the fine 
music rendered by the Hardy Bijou Orchestra. A splendid pro- 
gramme of 18 dances was gone through with much apprcciation 
under the guidance of Mr. H. Ball, as master of the ceremonies. 


Electric Shock Fatality.—At Mountain Ash on 5th 


inst. an inquest was held on the body of J. J. Thomas, who met his 
death on the previous Tuesday at the Lower Duffryn Colliery 
through coming in contact with electric wires. Thomas Jones 
deposed that he was an engineman, and that deceased had gone up 
to see about a joint in a pipe, near which were the electric wires. 
John Fred Flanders, electrician at the collicry, said that the wires 
were not cased, and that the voltage was 3,300, with the result that 
the least touch of the wires would bring about death. The Coroner, 
in summing up, said that owing to the great innovation of electric 
power at collieries, the management should take every precaution 
to see that the wires were properly protected, as otherwise many 
deaths would, unquestionably, ensue, which would mean a great 
impediment to the progress of the industry in the district. Besides, 
the fact should be brought home clearly to all men engaged in 
collieries as to the tremendous danger which they would be running 


in getting into contact in any way with the wires, Tho decoased 
had, doubtless, gone to attend toa joint, when he lost his footing 
and came into contact with the wires. A verdict of Death from 
misadventure” was returned. 


Electrical Exhibition.—The Manchester Courier says 
that in the School of Appliances at the Manchester School of. 
Technology it is proposed to hold an exhibition, where will be 
shown the manufactures of local firms as exhibited at the recent 
Electrical Exhibition held at Olympis. 


British Electrical Friendly Society.—The annual 
dinner of the Potteries Branch was held at Stoke on Wednesday 
last week. Mr. J. J. Walklate presided. 


Electro-Harmonic Concert.— The next smoking con- 
cert is to be held at the King's Hall, Holborn Restaurant, on 
Friday, January 26th, at 8 p.m., with Mr. F. E. Gripper in the 
chair. The programme includes vocal music by the Westminster 
Singers, and Messrs. Bertram Mills, Wilfred Kearton, and Dalton 
Baker. The instrumental music will consist of violoncello solos by 
Mr. Kenneth Park, and pianoforte solos by Mr. Alfred E. Izard. 
The miscellaneous items are: Character impersonations by Mr. 
Reginald North; bumorous songa by Mr. Frederick Rome; and 
humorous sketehes by Mr. Barclay Gammon. 


Old P. & 0. Electrical Engineers.—We are asked to 
state that a meeting of old Batti-Wallahs, with the object of an 
annual reunion, will be held at Westinghouse Büildings, Norfolk 
Street, Strand, at 5 o'clock p.m., on Monday the 29th inst. It is 
requested that all who have not been communicated with will 
attend or communicate with E. Sheppard, 20, Bucklersbury, E.C., 
hon. sec. pro tem. 


The North-Eastern Counties Electrical Exhibition. 
—This Exhibition is to be held in the Exhibition Hall, St. Mary’s 
Place, Newcastle-on-Tyne, opening March 24th and closing April 
21st, 1906. It is to be under the auspices of the Newcnstle-upon- 
Tyne Electric Supply Co., Ltd., the County of Durham Electrical 
Power Distribution Co., Ltd., the Newcastle and District Electric 
Lighting Co., Ltd., the Northern Counties Electricity Sapply Co., 
Ltd., the Sunderland Corporation Electricity Departmeut, the 
Electrical Contractors’ Association (Northern Section) and several 
northern electrical manufacturers. Its object is the display of 
the latest developments in electricity (lighting, heating, power, 
traction, &c.). Popular lectures and demonstrations of applied 
electricity will be given. 


Appointments Vacant.— Two junior demonstrators for 
University College, Nottingham (£130); switchboard attendant for 
Stockport (27s. 6d.); shift engineer for Greenock (36s.). See 
* Official Notices.” : 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErngorBicAL RRVInw posted as to their movements. | 


Central Station Engineers.—The following appoint- 
ments have been made in the Birmingham Corporation Electric 
Supply Department :—Resident engineer, Summer Lane Station, 
Mr. J. P. Kemp, recently representing Sir A. Kennedy on the 
Mersey Tunnel contract ; sub-stations superintendent, Mr. Frank 
Forrest, recently with the Charing Cross, West End and City. 
Electricity Supply Co. 

The Dartford U.D.C. has appointed Mr. J. E. H. Prerepy, of 
Southampton, as mains engineer. 

Mr. C. A. MipaLEx has resigned the position of city electrical 
engineer at York. 

Mr. C. Furness, the Blackpool borough electrical engineer, enter- 
tained about thirty of his staff to dinner at Blackpool, on Monday 
last week, in honour of Mr. A. D. Murpock, who is leaving Black- 
pool to take up the position of managing engineer to the Corpora- 
tion of Deptford. Mr. Furness presented Mr. Murdock with a 


gold curb chain, with gold pendant, as a mark of esteem, from the 


staff and employés at the Electricity Works. A smoking concert 
followed. 


Tramway Officials.—Mr. RosERT Loxa, chief clerk to 
the Rochdale Corporation Tramways, has received an appointment 
as general clerk under the Cheltenham and District Light Railway 
Co., of which Mr. H. J. McCormick is the manager and engincer. 

Mr. JAMES MARSHALL has resigned his position as chief assistant 
constructional engineer to the Preston Corporation, whom he has 
served during the construction of the electric tramway system, 
having been appointed engineer and surveyor to the Longridge 
Urban District Council. 

Mr. J. A. GIBSON, of Southsea, is proceeding to South Africa on 
Saturday next, 20th inst., in the Dover Castle, to complete the elec- 
trification of the Kimberley-Beaconsfield tramway. 


General.—On Saturday, 13th inst., a company of motor 
drivers and electricians employed by the Tinsley Park Colliery 
Co., Ltd., assembled in the repair shop to present to Mr. E. 
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GRINDROD, electrician, who has recently been married, with an 
oxidised non-magnetic lever watch. Mr. J. Ensor, manager, made 
the presentation. Mr. J. W. Wilson, A. M. I. E. E., chief of electrica! 
department, moved a vote of thanks to Mr. Ensor. 

The address of Mr. PRILIT Dawe, A. M. I. C. E., consulting engi- 
neer, is now 1, Raymond Buildings, Gray’s Inn, W. C. 

Mr. CHARLES J. HvNT is leaving Messrs. Johnson & Phillips, 
Ltd., at the end of this month, after being with them just over 
eight years, to join the staff of Messrs. Bruce Peebles, Ltd., at 
East Pilton, Edinburgh. 

Mr. T. L. Boypren, having recently resigned the position of 
general manager of the Lister Electric Manufacturing Co., in order 
to take up the management of the Morganite” Brush and other 
electrical manufactures of the Morgan Crucible Co. at Battersea 
Works, was, on Friday evening, 30th ult., the recipient of a pre- 
sentation by the members of his staff and the employés of the 
Lister Electric Works, consisting of a valuable complete set of 
Dickens’s works. 

Nature says that Dr. R. A. LEHFELDT, Professor of Physics at 
the East London College, has been appointed to the chair of Physics 
in the Transvaal Technical Institute, Johannesburg. 

Electromotors, Ltd., Openshaw, Manchester, have appointed Mr. 
J. H. HEzADLEY as their London representative in succession to Mr. 
G. H. Conapon, who terminated his engagement last month. Mr. 

. Headley has been with the company for some years in the capacity 
of representative engineer. i 

The annual At Home” of the Glasgow Corporation Telephone 
Department was held on 11th inst. Dancing continued until 2 a.m. 
Among those present were the Lord Provost, Bailie J. Alexander 
(convener of the Telephone Committee), Bailie Stevenson, (sub- 
convener), and Mr. Macfee, the general manager. 

''he Glasgow Corporation Electricity Department ofticiala held 
their annual dinner at the Grosvenor Restaurant on 11th inst. 
Ex-Bailie Mackenzie proposed The Corporation of Glasgow," and 
the Lord Provost replied. Colonel Young proposed “ ‘I'he Elec- 
tricity Committee," and ex-Bailie Willock replied. 

The first social gathering (supper and concert) of the Rotherham 
Electricity Works staff took place on 'l'hursday last week, Mr. E. 
Cross, the engineer, presiding. 


Obituary.—The Times records that on Sunday the death 
occurred suddenly in London of Dr. HERMANN JOHANN PHILIPP 
SPRENGEL, the inventor of the mercury air-pump. He was born in 
1834 at Schillerslage, near Hanover. He was elected a Fellow of 
the Royal Society in 1878. His air-pump, which he described to the 
Chemical Society in 1865, put into the hands of investigators a 
convenient method, which they had previously lacked, of obtaining 
vacua of very high tenuityj. Thus, on the one hand, it enabled 
Sir William Crookes to carry out those experiments which led him 
to his theory of radiant matter, and of which the discovery of 
the Röntgen rays was a lineal descendant, while, on the other, it 
assisted at the birth of the incandescent electric lamp. Sir Joseph 
Swan's earliest attempts at making a carbon glow lamp were foiled 
by the impossibility of getting a sufficiently good vacuum; it was 
the mercury pump which enabled him to overcome this difticulty, 
and which, since the introduction of the incandescent lamp as a 
commercial article, has been, in various modifications and improve- 
ments, a most important instrument in its manufacture.” He had 
only recently lodged an application for a patent relating to the 
production of diamonds at high temperatures. The funeral will 
take place at Brompton Cemetery on Friday. 

We have to record the death of Mr. James McDonaLp ANGUS, 
which occurred on Monday, 15th inst., at Leven Fifeshire, at the age 
of 65. Since 1897 Mr. Angus has been principally engaged in the 
construction of tramways, having been a resident engineer for 
several of those built by the British Electric Traction Co., and he 
was at the time of his death acting as resident engineer for Mr. 
Stephen Sellon on the Wemyss and District Tramways. He has 
also recently been engaged in the valuation of some of the pro- 
perties of the London Water Companies in connection with their 
transfer to the Metropolitan Water Board. For the greater part of 
his career, however, Mr. Angus was a railway engineer. Mr. Angus's 
death breaks alink with the earliest days of railway enterprise. 
His personality is one which impressed itself on all with whom he 
was brought into contact, and the news of his death will be a source 
of regret to a very large circle of enyineers. He continued hale, 
hearty and in good working condition up to a very few days of his 
death. 


THE CHILD'S GUIDE TO KNOWLEDGE. 


The American Strect Railway Journal gives up considerable space 
occasionally to “(Question Boxes.” In a recent issue the whole 
contents of the “ Question Box," which was presented at a meeting 
("convention" is the harsher American equivalent) of the 
Mechanical Association, are scattered over our heads. 

Much interesting information is pickable from the mass, but we 
sympathise with the ardent picker who is so anxious to acquire merit 
that he will turn over every paragraph. The judicious use of the 
blue pencil would make the answers yield more gold per ton. Then, 
again, most of the replies have no more than the value of 
individual opinion, which, indeed, may be valuable, but cannot be 
supported by proofs, instances or statements of conditions, because 
of the malady which editors are fond of calling exigencies of 
space. 

Those who have switchboards which have suffered from the 
effects of blown fuses, or switches opened under heavy currents, 


may be glad to add the following to their book of workshop 
recipes :— 

“ First clean off with sandpaper; then give one coat of any good 
filler that will not carry current. When dry, putty up all uneven 
surfaces, using good hard-drying putty. Rub down with rock 
pumice-stone, clean off, and give one or two coats of colour, two 
coats of japan; varnish, dry thoroughly, and polish. A good polish 
can be made from butter of antimony and raw oil.” 

The quest ion, How often should motors be overhauled?” 
brought out clearly the better value in modern than in ancient 
tramway motors. On four-motor G.E. 1,000 equipments, 20-ton 
cars, 14,000 miles is considered right; while on four-motor G.E. 
800 equipments, 16-ton cars, only 9,000 miles can be gotten in the 
same city." Another answer says :--‘‘G.E. 58-motors should be 
overhauled every ninety days for inspection and cleaning; W.P. 
or the 800 class every 30 days." 

Those statements, coming from places so far apart as San 
Francisco and Oregon, are full of meat, and should be of soine use 
to those unfortunate individuals who suffer at. the hands of their 
directors or committee, because they cannot maintain their five- 
year-old cars at the cost per mile for which someone else is main- 
taining newer cars with modern equipments. 

To those who have followed the articles on four-motor equip- 
ments which have appeared in the ErEcTRICAL REVIHw, it will be 
of interest to hear that iu San Francisco a 10-ton car cquipped 
with two 1,000 motors is overhauled after 10,000 miles, while the 
20-ton 4-motor cars with the same type of motor will run 14,000 
safely. 

We hear that there are still some people who use grease in their 
motor bearings. The testimony from America on the folly of this 
practice is the same as we have given all along. A motor run in 
grease should! be overhauled every 90 or 100 days; one run in oil, 
every six months." 

Tue cost of lubricating a four-motor car is put down at anything 
from 4d. to 1s. 2d. per 1,000 car-miles, and the answers to that 
question show very well the general futility of the question box 
scheme. No one ean deal adequately and convincingly with the 
subject of lubrication in less than a column. 

Considerable difficulties still present themselves when old-style 
grease boxes have to be converted into oil-cups. One man has tried 
“seven different devices with indifferent results,” and he has given 
up the adjustable fecd as too uncertain under dirty tramway con- 
ditions. He seems tu fancy an arrangement with which many of our 
readers will have been made familiar by the enterprise of a certain 
firm, who appear to hold patents for some mysterious substance 
which is said to drop oil in the right quantity at the right time 
only. 

We fit a piece of wood perfectly tight in the slot at the bottom 
of the grease cup. . . We bore a i-in. hole in the centre, and 
fit a piece of in. felt, previously soaked in oil, in the bottom of the 
grease cup. We then pack the remaining space with wool waste, 
packing very tight, and pour in two or three table-spoonefuls of oil. 
The first car thus equipped ran 320 miles, and oil could still be 
pressed out of the waste 

Two replies were sent in to the question, What difference do you 
allow between wheel and track gauge ? and in both cases they were 
din. That agrees with our own practice. The wheel gauge must 
be measured from the root of the flange. 

There is a general agreement that a continuously supported rail 
should be made high in carbon, while rails supported at intervals 
should have much less. ‘The Manhattan rails are supported rigidly 
at 5 ft. intervals, but appear to be high in carbon with the result 
that they break near the joints. Some doubts have been expressed 
as to the wisdom of the Standards Committee in setting the lower 
limit of carbou in tramway rails so low as 4 per cent., and we see 
that one of the replies to a question about the right proportion of 
carbon states that for 17 years the writer has specified 55 to 60 per 
cent., and that “notrouble has been experienced on account of 
extra liability to break, sufficient to offset the additional life of 
the rail.” 

Whenever rails are made 80 brittle as this high percentage would 
indicate, the importance of solid joints cannot be over-rated, for 
any hammering will tend to break the rail. 


NEW COMPANIES REGISTERED. 


N.A.G. Automobile Co. of Great Britain and Ireland, Ltd. 
(87,220).——' T'his company was registered on January 13th, with a capital of £5,000 
in £1 shares, to carry on the business of automobile store and garage keepers, 
motor-car and carriage manufacturers and agents, suppliers of electricity and 
motive power of any description for motor-cars and vehicles, elcetricians, elee- 
trical engineers, geuerators and storers of electricity, &c. The first sub- 
sceribers are:—T. L. Spencer, The Homestead, Sevenoaks, engineer, 100 
shares; N. R. Spencer, The Hoinestead, Sevenoaks, clerk, 100 shares; St. J. J. 
Jeffries. 291, Hither Green Lane, S. E., secretary, 1 share; C. B. Stillwell, 
Glenthorne, Blythe Vale, Catford, S. E., clerk, 1 share; C. J. Pollard, 25, 
Fielding Road, Bedford Park, W., clerk, 1 share ; H. D. Moor, 16, Aldridge Road 
Villas, Westbourne Park, W., clerk, 1 share; and E. T. Marler, 41, FitzGeorge 
Avenue, West. Kensington, W., clerk. 1 share. No initial publie issue. The 
number of directors is not to be less than two nor more than five; the sub- 
scribers are to appoint the first; qualitication, one share; remuneration as 
fixed by the company. Registered office, 11, Gresham House, Old Broad 
Street, E. C. 


Hudson Engineering Co., Ltd. (57,119).—' This company was 
registered on January Sth, with a capital of £5,000 in £1 shares, to carry on in 
Manchester or elsewhere the business of electrical, mechanical and general 
engincers, dc. The first subseribers (each with one share) are :—L. C. Ander- 
son, 16, St. James's Terrace, Heywood, secretary; W. H. Taylor, 15, Carnarvon 
Street, Hollinwood, engineer; R. R. Patterson, Brook Road, Cheadle, engineer; 
Af E, Sudlow, 35, Balleratt Street, Levenshulme, electrical engineer; J. M. 
Wallwin, 02, Corporation Street, Manchester, electrical engineer; J. H, Stagg, 
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6, Booth Street, Manchester, chartered accountant; and J. M. Hewitt, 24, 
Portland Crescent, Manchester, engineer. No initial public issue. The 
number of directors is not to be less than two nor more than five; the sub- 
scribers are to appoint the first; qualification, £100; remuneration as fixed by 
the company. Registered office, 30, Spring Gardens, Manchester. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Hosiery and Electrolytie Bleaching Co., Ltd. 
(Nottingham and London) (86,337).—Particulars of £8,750 debentures, created by 
resolution of November 15th, 1906, charged on the company's assets, including 
uncalled capital, have been filed pursuant to 8ec. 14 (4) of the Companies' Act, 
1900. Notrustees. 


Maun, Egerton & Co., Ltd. (electrical engineers, Norwich, 
and elsewhere) (83,780).—Issue on December 21st of £5,000 debentures, part of 
series created April lst, 1905, to secure £10,000 charged to various freehold and 
leasehold properties in Norwich end Ipswich, and the company’s undertaking 
and property, present and future, including uncalled capital. Trustees: G. F. 
Baxton, Dunston Hall, Norfolk; and J. J. D. Paul, Eaton Grove, Norwich. 
Previously issued of same series : £4,100. 


Cutting Bros., Ltd. (electrical engineers, Derby) (81,178).— 
Issue on December l6th of £850 6 per cent. debentures, part of series created 
June 20th, 1904, to secure £4,000 charged on the company's property, present 
and future, including uncalled capital. Holders: Janetta W. French, Win- 
scales, Workington; Mrs. A. Priest, Heigham Grove, Norwich; and Mrs. H. 
Northwood, 4, Milton Street, Derby. No trustees. Previously issued of same 
series : £2,800. 


F. E. Raker, Ltd. (mechanical and electrical engineers, Bir- 
mingham) (86,7861.— £500 debentures, created and dated December 21st, 1905, 
charged on the company's undertaking and property, present and future, 
including uncalled and unpaid capital, have been regioteked: No trustees. 


Kuettner, Macdonell & Cookson, Ltd. (electrical engineers, 
&c., London) (83, 946).— A debenture dated September 22nd, 1905, to secure 
21.000, charged on the company's undertaking and property, present and future, 
including uncalled capital, subject to a debenture dated March th. 1905, 
securing £750, has been registered. Holder: B. Cookson, 7, Imber Park Road, 
Esher, Surrey. 


St. Austell and District Electric Lighting and Power Co. 
Ltd. (66,382).—Issue on December 22nd, of £150 5 per cent. debentures, part of 
series created June Ist, 1904, to secure £2,000, charged on the company’s nnder- 
taking and property, present and future, including uncalled capital. No 
trustees. Previously issued of same series: £500. 


Lionel Robinson & Co., Ltd. (electrical engineers, Thames 
Ditton), (78,015).—Particulars of £4,000 debentures, created by resolution of 
December 21st, 1905, charged on the company's undertaking and property, 
present and future, including uncalled capital, have: been filed pursuant to 
Sec. 14 (4) of the Companies’ Act, 1900. No trustees. 


Edmundson’s Electricity Corporation, Ltd. (52,013).—An 
acknowledgment of indebtedness dated December 7th, 1905, securing £30,000 
additional debenture stock at 44 per cent. interest (supplemental to a trust deed 
dated July 10th, 1899, and five deeds of acknowledgment of indebtedness dated 
April 27th, 1900. August Ist, 1901, November 14th, 1902, September 28th, 1903, 
and August 19th, 1904, securing debenture stock not exceeding three-fifths of 
the company's paid-up capital for the time being) has been registered, 
Property charged: £18,000 first mortgage debentures in the Winchester 
Electric Light and Power Co., Ltd.; £15,000 similar debentures in the Wycombe 
(Borough) Electric Light and Power Co., Ltd.; £20,000 similar debentures in 
the Salisbury Electric Light and Supply Co., Ltd.; £15,000 similar debentures 
in the Ventnor Electric Light and Power Co., Ltd. ; £10,000 similar debentures 
in the Bone (Kent) Electric Light and Power Co., Ltd.; £4,000 similar 
debentures in the Woolwich District Electric Light Co., Ltd.; £5,000 similar 
debentures in the Chislehurst Electric Supply Co., Ltd.: £4,000 similar 
dcbentures in the Newmarket Electric Light Co., Ltd.; £5,000 similar deben- 
tures in the Alderley and Wilmslow Electric Supply Co., Ltd.; and the com- 
peny's undertaking and other assets, present and future. Trustees: J. Bailey, 
102, Eaton Square, B. W., and the Anglo-American Debenture Corporation, Ltd., 
75, Walbrook, E. C.. Total debenture stock previously issued: 4:50, 000. 


Yorkshire Electric Tramways Construction Syndicate, Ltd. 
(77,167).— Memorandum of satisfaction in full of debentures dated July 22nd, 
pe and March 24th, 1£05, securing £70,000 and £50,000 respectively, have been 
A *. : 


General International Wireless Telegraph and Telephone 
Co., Ltd. (75,277).—A charge on the company's patents and extensions thereof, 
dated November 28th, 1905, to secure £550, has been registered. Holder: F. W. 
Corby, 14, Green Dragon Court, St. Andrew's Hill, E. C. 


Sonderland District Electric Tramways, Ltd. (79,054).— 
A charge dated December 29th, 1905, to secure £2,500, has been registered. 
Property charged: The company's undertaking and property, present and 
future, subject to a trust deed dated December kth, 1903, has been registered. 
Holders: Bruce Peebles & Co., Ltd., East Pilton, Edinburgh. 


China and Japan Telephone and Electric Co., Ltd. (17,831). 
—Issue on December 22nd of £12,000 7 per cent. debentures, part of series 
created November 2th, 1905, to secure £50,000. Property charged: The com- 
pany's undertaking and property, present and future. No trustees, No pre- 
vious issue of same series. 


Automatic Electric Co., Ltd., Liverpool (82,897).—A deben- 
ture, dated December 19th, 1905, to secure £100, charged on the company’s 
undertaking and property, present and future, including uncalled capital, has 
been registered. Holder: W. Jackson, 44, Martin’s Lane, Liscard, Cheshire. 


North Melbourne Electric Tramways and Lighting Co., Ltd. 
(85,463).—A trust deed, dated December 15th, 1905, to secure £200,000 debentures, 
created by resolution of even date, has been registered. Property charged: 
Certain freehold land at Flemington, parish of Doutta Galla, county of Bourke, 
a right of carriage-way over a certain road, the power house and buildings in 
course of construction on the above-mentioned land, and (as a floating security) 
the company’s undertaking and general assets, present and future. ‘Trustees, 
United States Debenture Corporation, Ltd., Winchester House, Old Broad 
Street, E. C. 


Buenos Ayres Grand National Tramways Co., Ltd. (28,374). 
—This company's annual return was filed on November 27th, when the entire 
capital of £625,000 in 50,000 ordinary, 65.000 first preference, nnd 10,000 second 
preference shares of £5 each had been taken up. £5 per share has been called 
up on 40,000 shares, resulting in the receipt of £200,000, and £425,000 is con- 
sidered as paid on 85,000. A further £930 has been paid on 3,448 forfeited shares. 
Mortgages and charges: £852,023. 


Mono-Rail Construction Co., Ltd. (77,484).—' This company’s 
annual return was filed on January 13th, when 3.000 A ordinary, 510 first 
preference, and 2,000 second preference shares had been taken up out of a 
nominal capital of £70,000 in 3,000 A' ordinary, 1,000 B" ordinary, 1,000 
first preference, and 2,000 second preference shares of £10 each. £10 per share 
haa been called op on 610 first, and 2,000 preference shares, resulcing in the 
receipt of £25,100. £80,000 is considered as paid on 3,000 A ordinary, 
Mortgage and charges: Nil, 


CITY NOTES. 


Westminster Electric Supply Corporation. 


Mr. E. BourNois presided on Monday at a meeting of this com- 
pany, at which the shareholders approved the Bill introduced into 
Parliament ‘‘to authorise the association of electric supply under- 
takers in the West of London, and for other purposes.” 

The CHAIBMAN said that the company drew their bulk supply 
when required to supplement the other stations from the Central 
Electric station, but the Central Co. wanted powers to supply, 
besides the two companies, railways or tramways requiring bulk 
supply. A combination of all the metropolitan electric supply 
companies had been found impracticable, therefore a combination 
of West End companies was proposed, and it was necessary to 
seek Parliamentary powers for amalgamation or combination for 
bulk supply purposes. In view of the attacks from big power 
schemes, they felt that they must not only act on the defensive 
but also be able to show that they were themselves able to supply 
in bulk at a low price. . — 


Notting Hill Electric Lighting Co. 


AN extraordinary general meeting of this company was held at 
Winchester House on Tuesday, Sir Wm. Crookes presiding. The 
meeting gave its approval to the Bill introduced into Parliament, 
intituled “ A Bill to authorise the Association of Electric Supply 
Undertakers in the West of London, and for other purposes." 

Sir WILLIAM, in moving the resolution, explained the measures 
contained in the Bill, which was referred to in some detail on p. 69 
of our last issue. 


Prospectus. 


Rangoon Electric Tramway and Supply Co., Ltd.—'The list opens 
on Tuesday next, January 23rd, and closes on 25th inst., in an issue 
at par of £150,000—44 per cent. first mortgage debenture stock, 
and 30,000 6 per cent. £5 cumulative preference shares, The 
nominal share capital is £500,000 (50,000 £5 preference, and 
250,000 ordinary £1 shares). Messrs. J. W. Darwood & Co., the 
vendors, are to transfer to the company the Rangoon steam tram- 
ways, and the new concessions they have obtained for electric light- 
ing and traction in Rangoon, in consideration of the allotment of 
£65,000 fully paid ordinary shares; they will also subscribe and 
pay for £85,000 ordinary shares, and pay for same in cash at par. 

A 2,900-K w. central generating station is to be equipped by the 
B. T. H. Co. Messrs. Darwood have relaid some of the tramway 
track, and also laid certain extensions. It is anticipated that the 
central station and the new tramways will be at work before the 
end of March, 1907. The total track mileage will be 24 miles 
(single). The capital expenditure is estimated at £410,000. The 
Municipal Committee will take a minimum of 824,000 units per 
annum for street lighting. 'The prospectus, of which an abridged 
copy appears in our advertisement pages to-day, enters very 
exhaustively into the undertakings and the question of estimated 
profits. 


Metropolitan Railway Co.—The directors announce a 
dividend at the rate of 21 per cent. per annum for the past half- 
year, as against 3 per cent. per annum for the corresponding period, 
carrying forward £11,500, as against £11,285. Thedividend on the 
surplus lands stock is to be at the rate of 28 per cent. per annum, 
as compared with 2} per cent. per annum, £900 being carried for- 
ward, as against £144. 


Direct United States Cable Co.—The board has 


resolved upon the payment of an interim dividend of 3s. 6d. per 
share, free of income-tax, being at the rate of 34 per cent. per 


annum for the quarter ending December 31st, 1905, such dividend 


to be payable on and after 31st inst., setting aside £10,000 to 
reserve fund account, and carrying forward a balance of about 
45, 848. 


Dublin United Tramways Co.—The directors recom- 
mend a dividend for the half-year ended December 31st, 1905, at 
the rate of 6 per cent. per; annum on the ordinary shares, after 
setting aside £4,000 to reserve fund, £1,000 to accident insurance 
fund, £2,500 towards maintenance in the current half-year, and 
carrying forward £7,107. 


Stock Exchange Notices, — Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List :— 

Commercial Cable Co.— Further issue of £164,824 sterling 500-year 4 per cent. 
debenture stock (redeemable). 

White (J. G.) & Co., Ltd.—15,000 6 per cent. cumulative preference shares of 
£10 each, fully paid. (Renewed application.) 

Western Union Telegraph Co.—The net revenue for the 
quarter ended September 30th last was $2,007,593, and after paying 
the usual lj per cent. dividends, &c., and allowing for traffic to 
December, it is expected the surplus will be $16,785,160 at December 
31st last. 


Eastern Telegraph Co.— For the six months ended 
September 30th the revenue amounted to £607,703, leaving a total 
available balance of £377,003. The directors have placed £10,000 
to the reserve fund for maintenance ships, £140,000 to the general 
reserve fund, and allocated £100,000 to meet the two interim 
dividends of 1} per cent. each on the ordinary stock, £39,471 being 
carried forward, 
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. ELECTRIO TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


Fort- Receipts for | No. Route 
Locality, night the of Total to date. miles 
ended. fortnight. | wks. open, 
| £ | £* £ * Md 
Aberdeen Jan. 6 2,954 '+ 62 32 46,363 ' — 1,194 s 
yf .. v. „ 13 407 — 8 35 11,119 — 109 8 |: 
Bath .. . | » 10 L3S - M7| 2 | LXB + 17/18 |. 
Birkenhead .. — ..| „ 14. 2045 /+ 7,41 42,881 — 615 185| ., 
Blackburn „, 10: 1,765 4 159 | 413 40,607 T 1,841 18-75: | 
Blackpool Corp. ..| , 11 657 — 10 | 4l 46,013 + 1,872 1:87, .. 
»  -Fleetw'd| , 13 893 — 25 9 | 923 — 25 
» Lytham} „ 11 279+ 21/10 1592 + 164 7 
Bolton ss . „ 14; 4,126 ＋ 884 49 80,802 ^ + 8,736 96 |+ 1 
Bournemouth — ..| ,, 10 | 2,740 + 861 | 404 58,90 12,035 174 4. 74 
+Bradford . ‘ s 6 3,489 — 162 40 | 176,490 , — 4,619 | 63 $ 
Brighton . „„ 14 1593 + 43,42 42,561 9:5 .. 
Bristol ee e *$ 12 | 9,404 + 161 | ee } 28°65 oe 
' 
Airdrie .. Jan. 6 516 1+ 36 52 10,837 | + 394' 85|.. 
Barnsley .. „ 5 372 |- 15 „ 8,459 | — 280 8 |. 
Barrow... s 5 433 1 51 „ 12,479 | + 2,322 | 5-37 | : 
[Birmingham (City) ,, 5 | 10,625 . 836 | „ | 280,178 — 198 :145| , 
Birmingham(Mid.) „„ 5 2.812 | 938 5„, 81,747 — 1.076 12˙25 
Devonport ES | „ 5 918 117 „ 23,850 — 8,5230 8· 85 
Dudley —Sto'rb'ge ,, 5 1.642 4 60 , 46,449 + 1,805 21˙25 
Gateshead.. el a Oh] 2135 |+ 181 „ 18,581 | + 1,407 11:25: .. 
Gravesend,N'fleet | „„ 5 459 + 26 „ 12.027 — 799 65'.. 
Grn'k, Pt. Glagw ,, 5 1.29 | 192 „ | 89,575 | 4 9,906 725 
Hartlepool ved ø D 582 | 16] , 13,944 | 1,115 | 6°72) .. 
Kidderminster ..| ,, 5 282 |+ 1 : 6,250 — sus} 4 5|.. 
Leamington (s |^ n 5 300 ＋ 100 24 4,240 | + 1,580 
Merthyr ee oe os 5 445 + 5 52 9,927 — 499 2-9 e 
Metropolitan. , 5 6,288 42,006 „ | 140,190 + 68,595  .. 35 
Middleton. „„ „ 6 612 i 90 | ,, 17,536 | + 966| &[:.. 
Oldham — Ashton „ 5 1.150 134 „ 29,237 | + 1,123 913 
Peterborough » 6 260 + 9 „ 6,364 | — 6655381] 
Potteries .. — . 4, 5| 8781 | 205 , | 90270 4 1.721 29 
Rothesay .. ` 5 5 149 1 29 „, 9,082 | + 2,719 2.75 .. 
Bheerness.. |» 3 119 — 12 „, 9,576 | + 244 25) .. 
Bouthport ; » 5 478 — 13] ,, 15,869 — 541.817|.. 
Bouth Staffs. „ 5 1.735 4 263| „ 39,187 + 2445 1887 |. 
Swansea ..  ..| » 5 | 1,758 (+ 634 , | 85152 + 10,212 | 55|. 
Taunton .. sebo. 117 |+ 6; „ 2.222 — 221 15l.. 
Tynemouth ae iy Ò 984 '—- 2j , 13.165 — 1,552 916 , .. 
eston-s-Mare ..| „ 3 62 4 271-34 6,880 | + 601; 3 
Wolverhampton D.. „„ 5 BB + 67 | já 20,796 | + 508 1475) 
: Worcester.. —..| „ 5 UH — 43 „ | 16578 + 381615. 7: 
Wrexham..  ..| p 5| 225 1e ll u 5,280 — B42 4 . 
Yorks, Wool.Dist. „ 5 | 1,961 + 797 |n 85,892 | + 5,806; 17 : 
Burnley $4 9 | Jan. 13 2,900 + 216 | z "NET 75 
Burton-on-Trent ..| , H 558 — 48 48 12,833 — 1.492 &b „ 
Bu ee oe ..' p 7 1,786 ee ' 40 | ,291 os 10 5 here 
Car iff ee 0 [1] 6 3,853 E 199 i 40 82,461 ‘ 171 | 15°8 | 0 0 
Carlisle » 18) si 4, 837 — — 44 
Chatham and Dist. „ 11 965 — 81 2 965 — 31 9.8 +°8 
Colchester „ 10 155 — 15 24 4.551 es 7i.. 
Cork oe ae ae 7 11 700 — 14 | 2 700 14 14 4 9-89 | PES 
Coventry... e. | Dec. 14 815 + 8 50 23,960, - 642 989! .. 
Darlington .. Jan. 18 882 + 28 ' 41 8,409 e 0*8 . 
Darwen a .. „ 12, 481 — 48, 41 10,031 |+ 649 4°36) .. 
Dover - oo, op 18 302 + 42:41 | 9,400 vá 475 4 1 
Dublin eis .. „ 12 8.221 897) 2 8,221 7 897 485 ME 
Dundee - .. „ 10 2,8599 + 295 34 32,039 + 2,817 12:55 .. 
East Ham .. „„ 18. 1,598 + 358 11 94,46 + 4516 8 41 
Glasgow us ee) o. 13 33.078 72,681 32 | 502,016 4 30,952 76 MES 
Gloucester .. 2 » 10 470 |+ 9 41 12,110 ke c wl tos 
Halifax — ..  ..' 4, 10 92,020 + 178 41 901 + 4,467 87 495 
Huddersfield „ 18' 2.007 4 247 41 | 56249 4 934 28 
Hull. „ 13 446 + 320 41 | 91,980 + 1,368 18 
Ilford „ MEC 809 + 96 41 | 19495 70 
Ilkeston |... ... „ 10 9 + 14 11 4871 — 738 "85 5 
Ipswich is es ». 18 680 + 9 11 | 17,869 — 1,856 105 .. 
Isle of Thanet ... „ 18| 464 + 18, 3 464 |+ — 18 t 
Kirkcaldy oe os 99 10 529 iene 18 ee ee T5 ee 
Lan'kshireTrm.Co.| „„ II 1,706 + 324 2 1706 |+ 924 12˙5 4. 8:0 
Leeds „ 6 11.560 4 519 40 | 212,001 — 6,921 89˙5 + 8 
Leicester  .. |,» 13 4121 4 662 9 8,641 |+ 688 "m 
+Liverpool .. Dec. 80 10,469 + 92 | 52 | 550,122 |+ 9,208 104 4/1 
L.C.C. s+ „% 90 | 29,008. |+4,905 | 89 578.900 479,112 51 4 43 
Lowestoft .. .. | Jan. 13 288 | 16 ; 16 | 2,235 — 231 86 | = 
Manchester. , 13" 24,683 41,329 41 | 530,461 425,523... | 7" 
Newcastle ` „ 6 7,731 7 197 40 | 153,057 / 3,971 | m 
Newport, 6 563 4 33! 14 7,074 i+ 694 1146 4 1˙8 
Oldham ae " „ 14 9,2201 [+ 483 | 49 68,924 |4- 16,714 20 ˙75 +16 
Plymouth ae ee ee ee . ee ae | ee ! $a 
Pontypridd .. e| o» B 283 " 41 6,650 8:5 
Portsmouth .. .. „ 13 9117 f 137 41 81,778 | 1,301 14.5 
Preston des «| „„ 10 1,199 , ze n" "m g 
Reading .. Dec. 7 656 T 14 | 86 23,006 — 484 os 
Rochdale... .. Jan. 13 1,644 ＋ 8SI | 41 32,269 |+ 22,008 | 21:8 | 4. 5'8 
Balford ae (5 88.513 |-- 428 | 41 | 175.458 | = - 
18carborough .. | Nov. 26 49 E 46 7.735 a 4°5 
Sheffield s .. Jan. 14 9,787 |+ 820 42 | 207,952 |+11,409 35 ˙75 -1-5 
Southampton |» 10 1,8C6i+ 79 14 12,705 |— 228 " 
Southend-on-Sea ..; „, 10 464 |+ 21,41 15,tk9 f 881 6 |. 
Btalyb'dge,Hyde,&c. | „„ 6, 1,229 ＋ 316 | 40 25,809 Pu 21 
Stockport » 5| 1,645 f 788 40 | 80,580 | 8,003 165 4 4 
Sunderland .. os | » 14] 2,548 |4 235 | 41 54,820 4 2,232 | Un: 
‘Swindon .. ..!| , 3 165 |— 12 | 40 7,805 44 
Tyneside .. .. | Dec. 27 754 |+ 57 52 ' 21,198 |+ 1,182 887 |. 
arrington .. |» 2l 665 + 55 38 12.963 '+ 731,6:87 4-95 
West Ham .. .. | Jan. 11 8,918 71,732 40 15,010 e 14°97 4 49 
Wolverhampton , 10 1,519 s IN M © j0 ., 
| | i 
Cen. London Rly. Jan. 13 13,995 — 882 2 13,995 — 382 6 .. 
City & S. Lon. Rly. „ 14; 6,173 — 68 2 | 6,73 - 68.625 .. 
Dublin-Lucan Rly. | » 13 159 — 27 2 H9 — 97.7 o 
G. N. and City Rly, | » 13 8,633 T 85 2 ' 8,633 + 85 8:5 
L’pool Overh’d Riy. „„ 14 2,40 — 125 2 2,560 — 125 6°65 
Mersey Railway ... ,, 13, 8502 + 141 2 3.502 + 141 45 ` 
Metropolitan Rly... „ 14, 34,697 — 43 2 34,697 — 43 705 
Met. District Rly... „ 14 | 16,397 11.140 2 10,297 (+ 1,130 24 
1Anglo-Argentine .. | Jan. 14 14,424 1 901, .. 30.003 + 2,200 „ 
ÓBu'n'sar'5E.T.Co. Dec. 16 1,476 |. .. |.. 39,01! We dius 
{Perth W. A.)) | Jan. 12 1,602 sl 135 2 2,758 + 80 2195 + 53 


oe E 
* Compured with the corresponding period of 1904. t One week only, 
1 Includes horse steam and other receipts, , 


STOCKS AND SHARES. 


Wednesday afternoon, 

Stock Exchange business is somewhat upset by the General Elec- 
tion this week, and the sweeping Liberal victories are not greatly 
relished in the markets, so generally Conservative. The effect of 
the triumphant progress of Radicalism may be traced in the list 
of falls that has occurred in the Electricity Supply section. Tele- 
graph descriptions make further advances upon the path of im- 
provement, and the Railway department is a trifle better. 

Various echemes put forward by the metropolitan supply com- 
panies, whereby the consumer of current shall benefit by production 
of cheap power, are impotent to check the weakness of electricity 
shares. Last week the fall seemed to have been stayed, and the 
market gave indications of hardening again. But since then the 
London constituencies have returned members to Parliament who 
may, the market fears, be perfectly willing to support the London 
County Council's Power Bill. Therefore there are falls in Brompton 
and Kensington Preference, Edmundson's Ordinary and Preference 
(by way of sympathy), both classes of Westminster and St. James's 
shares, and in Notting Hill and Metropolitan Ordinary. Nor is 
this decline considered likely to prove the sum total of the damage. 
The shares are talked lower, and the market is exceedingly dull. 
One newly-elected member of Parliament we know, who, upon 
winning a seat from a London Unionist, sold bis electric lighting 
shares on the day following his achievemeut. Even Chelseas, 
which went up }, quickly lost the fraction. Westminster Pre- 
ference ninths are 12s. middle. 

Its declaration of a dividend at the rate of 2} per cent. per 
annum by the Metropolitan Railway came as an unpleasant 
surprise to the market, where 24 to 2} per cent. had been 
anticipated. This time last year it was at the rate of 3 per cent., 
and the present announcement gives the stock no more than 2j per 
cent. for the full year, 1905. — Such is the preliminary result of 
electrification. — Half-years to come will, naturally, be worked 
under very much more favourable conditions, and with this in mind 
the dealers kept the price of the stock fairly steady at 874. Dis- 
tricts are 371. City and South London keeps at 45, the announce- 
ment that the Right Hon. C. B. Stuart-Wortley has accepted the 
chairmanship of the company making no impression. Central 
London Preferred rose a point to 104, and the other electric railway 
Stocks are merely firm. 

Telegraph issues remain in demand, and the rises go steadily 
forward amongst the pre-Ordinary stocks. Of the Ordinary shares, 
Direct United States and Great Northern are each 10s. better, 
Western Telegraphs j, and both the Globe Telegraph shares 
hardened 28. 6d., while Submarine Cable Certificates put on a point. 
On the other hand, Anglo-American Deferred fell upon bull closing 
prior to the dividend declaration, the Preferred stock moving 
2 per cent. upward. The Eastern group is better, Eastern Ordinary 
recovering the amount of the dividend, 25s., and Eastern Exten- 
sions 28. 6d., while the 34 per cent. Preference stock of the former 
company is nearly 30s. up, allowing for the 17s. 6d. dividend. 

National Telephone stocks advance with hardly a halt. The 
Deferred retains its rise of three points, and the Preferred has 
gained 4 per cent. at 113. It is expected that the dividend (will 
be announced a fortnight hence. Sir James Fergusson, who lost his 
seat in Manchester, was Postmaster-General in the Conservative 
Administration that came to an end in 1892, and it was he who 
signed the agreement with the National Telephone Co. at that time. 
Oriental Telephones are up we, and there is no change to report in 
other Telephone issues. 

In the traction department there is continued firmness, and the 
Argentine shares are all inclined ‘to improve.  Anglo-Argentine 
Ordinary gained ., and Belgranos 1. Calcutta old and new shares 
are 4 up. Underground Electric Notes rose a further } upon the 
directorial appointments, and British Columbia Electric stocks are 
harder. The public are kcenly alert to the possibilities which good 
4 to 5 per cent. stocks offer for advance in capital value, for the 
securities that rejoice in the sweet simplicity of paying 3 per cent. 
are regarded with decreasing favour. 

Willans & Robinson Ordinary at 2] and the Preference at 4} 
have each added the fraction, while Henley's Preference improved 
to 5%. Brush shares are being bought at about 8s., and the First 
Debenture stock spurted to par. 


Telephones in Hortieulture,—The Board of Agri- 
culture and Fisheries has addressed a circular letter to fruit growers 
and horticultural societies, with a view to extending the use of the 
telephone system in country districts, and asking for information 
tothat end. 
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NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


. Conversive Ladders. 


Workmen are often sent out to jobs where requirements of 
ladders and steps vary from day to day, and they may be “ hung 
uo” for want of a longer or shorter ladder, with the result that 
time is lost. Mr. HEATHMAN, the ladder maker of Parsons Green, 
Fulham, has sent us particulars of his latest patented improvements, 
as illustrated in fig. 1. This enables four ladders to be available for 
use separately, or converted into two pairs of trestles, or two extend- 
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Fic. 1. HeratHMan’s CONVERSIVE LADDER. 


ing ladders adjustable at various heights, which can be coupled to 
form one tall trestle of varying height, and yet further, the whole 
four ladders may be connected in extension to form one tall ladder to 
rest against walls, &c. When taken apart they are easily carried 
about and into awkward positions, while they may be conveniently 
stored indoors out of the reach of bad weather and burglars. The 
folding platform can be hogked on to any rung at Either back or 
front, and used to place tools upon, or for standing comfortably 
upon, the user remaining safely free to use both hands at work. 


New Electric-driven Pump. 


We illustrate the new Oddie-Barclay pump, driven by an electric 
motor; it is specially designed to occupy small space. We are 
informed that the trials have shown a pump efficiency of 86 to 874 
per cent. The pump has controlled suction valves, but the delivery 
valves are uncontrolled, except that they are loaded withsprings. All 


Pia. 2.—Oppt-Barciay Moror-priven Pum 


the mechanism, which is simple, and consists of very few parts, is on 
the outside, and therefore readily accessible. The control of the 
suction valve admits, of course, of a high speed, and the average 
ram speed used is 300 ft. per minute, though it is found that higher 
speeds are perfectly practicable and satisfactory. The makers, 
Messrs. ANDREW Barciay, Sons & Co, LTD., Kilmarnock, ar 
specialising in electrically-driven pumping plant. 


Wages Calculator. 


Iu the accompanying fig. 3 we illustrate the Smith-Davis piece- 
work balance and premium calculator, which is being supplied by 
Messrs. JohN Davis & Sox (DERBY), LTD., of All Saints Works, 
Derby. - It is atime and labour-saving device employed in the case 
of piecework, for quickly finding, without calculation, the pro- 


portion of. the total balance money that is due individually to any 


number of men sbaring profits on the same contract, the divisions 


. being proportional to each man's fixed daily or weekly money rate. 


When work is paid for on the premium system, the instrument can 


. also be used for finding the time allowance that is to be added to 


the actual time occupied on the contract. The instrument is pro- 


vided with. scales. approximately 11 ft. long, having a range from 
: 1d. te E20, and marked so that they can be used either for money. . 
or time calculations. The scales, divided on strips of celluloid, are 


affixed to the rims of two similar wheels, and so arranged that the 
divided edges come together. The wheels are mounted on a 
spindle which is carried at each end in bearings formed in a 
supporting stand made of wood. One wheel is fixed to the spindle, 
while the other is free to revolve upon it. The free whecl is 


Fic. 3. ThE Surrg-Davis CALCULATOR. | 


pressed against the fixed wheel by a spring which is sufficiently strong 
to cause it to turn with the fixed wheel when the latter is rotated. 
To facilitate the setting of the scales with respect to one another, 
a treadle gear is arranged to take the pressure of the spring, so 
that when the fixed wheel is held by the left hand the free wheel 
can easily be rotated by the right hand in either direction; when 
the desired relative position of the two scales has been obtained, thc 
treadle is released. and the two wheels are automatically locked 
firmly together. For piecework it is convenient to use the left- 
hand scale as the wages scale," and the right-hand scale as the 
" balance scale." A list issued by Messrs. Davis explains the method 
of using the instrument by an illustration and example. The instru- 
ment is claimed to obviate all calculations, to save all reference 
tables, to be a valuable time-saver, &c. Although £20 is the 
highest figure on the scale, sums greater than £20 can with equal 
ease and rapidity be dealt with. 


The Reflex ” Lamp. 


We recently visited the Britannia ELECTRIC Lamp Works, 
Lrp., of South Tottenham, London, N., to sce a demonstration of 
their new patent Reflex” lamp, which is illustrated herewith (fig. . 


~ i 
à "SN € LEX” PAT N?12598:518 


Fio. 4.--Tnr. “ Rercex” Lane, 


This is quite a novel device, consisting of a tubular lamp fitted 
with a screwed shoulder, upon which is carried a reflector; the 
latter is of a peculiar shape, and is provided with a transparent dome 
to protect the lamp bulb. The dome is of approximately uniform 
thickness, and therefore has no effect upon the light, but the reflector 
appears to be very well designed for its purpose, for the rays from 


the lamp are concentrated by it to a remarkable extent. It is claimed 


that over a horizontal area 10 ft. square a light is obtained equal to 


that of eight ordinary 16-c.r. lamps in a vertical position. Tests 
at the Westminster Electrical Testing Laboratory showed for the 


lamp without reflector'a maximum horizontal effect: of 19>c.P., 
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vertical 10:9 c. .; with the reflector the vertical intensity was 84:5 
c.P. at & distance of 49 in. The lamp consumed 68:5 watts, equal to 
3°60 watts per maximum horizontal candle-power, and 6:28 watts 
per vertical candle-power without reflector, and 0°93 watt per 
vertical candle-power with reflector. 

We were privileged at the same time to inspect the works, 
which are in course of considerable extension; several important 
improvements in manufacture have been effected by the company, 
which cannot be made public as yet, but we understand that they 
are prepared to supply high-voltage lamps of 24 to 3 watts per 
candle under firm guarantees as to maintenance of candle-power 
and duration of useful life. 

The technical director of the works, Mr. S. Horvath, has been 
associated with glow lamp manufacture from its earliest days, and 
has gathered a fund of experience excelled by that of but few lamp 
makers. 
| The Munro Fire Detector. 


- The Munro fire detector is claimed to be of such small dimensions 
that it may be installed in any room without being unsightly, while 
it will give an instantaneous alarm of fire at any temperature, 

will stand vibration, and is yet immune from the dangers of false 
alarm and from deterioration on accountof age or atmospheric action. 
It is stated that one detector fixed to the ceiling will protect a 
floor area of, say, 3,000 sq. ft., and will ring an alarm bell a few 
seconds after the bursting into flame of a newspaper or other 
material; in the case of a smouldering fire it acts as soon as a 
temperature of 160° F., or any other predetermined point, is 
reached ; but it is, of course, not affected by the mere lighting of 
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fires, gas jets, &c. Every installation is fitted with one or more, 
indicators and alarm gongs, set in action by the detector, which is 
said instantly to locate the outbreak. A list relating to the 


oa has been issued from 17, Hart Street, Bloomsbury Square 


A NEW TYPE OF FREQUENCY METER. 


By A. S. LANGSDORF. 


UNDER the above title the author „ a paper at the conven- 
tion of the American Association for the Advancement of Science, 
held in December, 1908, but the paper was not published except by 


Fic. 2. 


title. In June, 1904, the device originally described by the writer 
was independently conceived by Mr. J. F. Begole, of the Wagner 
Electric Mfg. Co., and it has recently been placed on the market. 


* Electrical World and Engineer, December 16th, 1905, 


The principle involved in this instrument is based upon the fact 
that if an alternating (sinusoidal) electromotive force of x. volts and 
frequency / is impressed upon a condenser of capacity c farad», 
the current may be expressed in amperes as 


2 1 / H C. 


In other words, for a given value of c, the indications of an am- 
meter will be proportional to the frequency, prorble k remains 
constant, in which case the scale of the ammeter can be graduated 
to read directly in cycles. 

It is, of course, evident that the assumption of constant electro- 
motive force is not justifiable where commercial circuits are con- 
cerned. If the scale of the ammeter mentioned above were 
graduated to read cycles, a change in line voltage would be recorded 
as an apparent change in frequency. This difficulty can be over- 
come, however, if the scale of the ammeter is itself movable, and is 
pivoted on & line coaxial with that of the pointer or indicator of 
the ammeter; if the motion of the scale, due to a change of 
voltage, is made equal to, and in the same direction as that of the 
ammeter needle, there will be no relative motion between the two, 
and the reading will remain unaltered. 

To secure this compensating scale motion, the scale need only be 
attached to a bobbin wifích ia constructed in all respects like that 
of an ordinary voltmeter, this voltmeter winding being then con- 
uected across the linc. 

The mechanical construction and electrical connections of tbe 
instrument will be easily understood by an inspection of the 
diagram, fig. 1. a is a bobbin to which the pointer is fastened, and 
which carries the condenser current. Directly below (or above) it 
is mounted the bobbin, B, which carries the graduated scale. 

As the instrument is actually constructed, advantage is taken of 
the fact that the presence of bobbin B permits of voltage indications 
also; this latter idea is due to Mr. Begole. Fig. 2 is a diagram of 
the combined voltmeter and frequency indicator. The scale and 
pointer of fig. 1 are here interchanged, 4 now carrying the movable 
scale and R the pointer; an extension of the latter, moving over a 
fixed scale, indjcates volts. 


* 


PROCEEDINGS OF INSTITUTIONS. 


The Maintenance of Underground Mains. 
By Georce L. Brack. 


(Abstract of Paper reat before the INSTITUTION OF ELECTRICAL 
ENGINEERS al Glasgow, January 9th, 1906.) 


THE paper deals with the system of mains in the City of ow. 

The high tension mains are three-core cables, paper insulated, 
lead-covered and armoured; for the most part they have been 
drawn into earthenware ducts laid in concrete. 

The low-tension feeders consist of triple-concentric cables all of 
1 sq. in. X 1 aq. in. x 0'3 eq. in. Some have impregnated jute or paper 
insulation with & lead sheathing, and others paper insulation with 
vulcanised bitumen sheathing. All these are laid on the solid system 
in either cast-iron, earthenware, or impregnated wooden troughing. 
Most of the distributing network also consists of triple-concentric 
cables, and of the same classes of cables, laid in the same 
fashion as the feeder mains. After experience of all the above 
cables and troughing for low-tension work, the paper-insulated 
bitumen-sheathed cable, laid in wooden troughing filled in with 
pitch, has been adopted as the standard. The bitumen sheathing 
obviates the likelihood of electrolysis of a metallic sheathing, and 
leaves no chance forthe trouble experienced when the sheathing of 
lead has become alive owing to a fault, and has caused arcing ata 
point perhaps far distant where the lead has been in accidental contact 
with earth. There are also in use as distributing mains parts of the 
original network laid out by Prof.—now Sir—A. B. W. Kennedy, 
in 1893. These consist of single armoured cables, jute insulated 
and lead covered, some copper strip in cast-iron culverta, and single 
rubber cables drawn three into cast-iron pipes. The low tension 
feeders have been run as far as possible in groups, and at various 
convenient points, such as feeding point chambers, are looped in 
and out again. This allows changes in the feeding arrangements 
to be easily and quickly made in cases of emergency and as the 
load varies from time to time during the year. The feeders 
terminate at the distributing end in large cast-iron underground 
chambers, to which are brought the whole of the distributing cables 
for the various streets in the neighbourhood of the feeding point. 
The feeder is connected directly without fuses to three main bus- 
bars, and the distributors are connected through fuses to the posi- 
tive and negative bars, and directly without fuses to the neutral 
bar. Asa rule, eight or ten distributors radiate from each feeding 
point. These distributors have no connection with one another, 
nor with any distributor connected to any other feeding point. 
The four-way and eight-way disconnecting boxes at street corners 
are also made of cast-iron, and have bus-bars and fuses similar to 
those in the feeding-point chambers. During the last two years 
a considerable number of section pillars have been erected instead 
of underground manholes. 

In 10 years' extensive experience of all sizes of cables, the author 
has come across only two cases of faults in manufacture. It is 
desirable, however, that tests should be made on cables immediately 
after laying and before jointing the different lengths.  High- 
tension cables should be first) tested for insulation (between cores 
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en subjected to a pressure test of at least double 
T eT 3 15 minutes. and then again tested for 
i before. N 
poids cables should be tested for insulation, and may 
also be subjected to a pressure test. A systematised and periodical 
method of testing should be devised and carried out from day 
ae illustrates an arrangement which has been devised to 
meet a8 far as possible any contingency arising in respect to an 
“earth” coming on either the positive or negative side of a net- 
work. Its leading advantage isthe fact that under normal working 
conditions the neutral conductor is always at earth potential, and 
should an “earth " occur, the leakage current is kept down to such 
an amount that steps can be taken 
the supply is still on the mains. 


indication of the disturbance will be on the scale of the ammeter, 
If the current, however, exceeds 12 amperes, the ammeter will be 
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rich and i now becomes necessary to locate the district in 


inserted V : 
Bale the neutral conductor is flashed to earth by quickly 


q OWS a ° . A 
earthed sudden rise in current at the instant the neutral bus-bar is 


The ci | 
tafi Woo d (i, DOW reported to the Mains Department 
bad section p 9 the feeding Point in question, and find the 
J drawing in turn the various network fuses on the 
Immediately the fault ig disconnected, 
of lamps at tt conductor comes back to that of earth, 
wan who draws the £ at the station or sub-station goes out, The 

test for himself as he goes along, by 


N J 
Al co : . i 
therefore, e iuter Ping normally at carth potential, and 
Re Rob under test, it beoomes necessary to 


— -. 
- 


CT > ù 
R- 


CANTH 


meantime water creeps in and runs up the core. 
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ascertain that ita insulation resistance is not deteriorating, and the 

following is a useful method of testing it (see fig. 2). A central 

ter, or an ammeter shunt capable of carrying, say, 500 
bar i 


The different classes of mains and some of the troubles expe. 
rienced with them may now be considered. 

The principal cause of breakdown in rubber-covered cables in 
Pipes is damp. Faults have frequently been found near tee-joints, 


If ii Armoured cables, laid direct in the ground 
FP a or on the solid system, are usually lead. 
covered, and great care must be taken that 

t W the lead sheathing is made electrically con- 

anneren h Ñ tinuous and well earthed, otherwise one 


AMMETEN 
SHUNT 


to prevent trouble spreading from one cable 
to another. 2k 

Of triple-concentric cables on the solid 
system, lead-covered cable laid in cast-iron 
troughing has been the least successful of the 
Classes used. It was found almost impossible 
to prevent the lead sheathing from touching 
thetroughing. This prevented proper fillin g, 
„and was the cause of trouble t 


was costly. 
creosoted or treated by some similar process 


GENERATOR 


To stop this as far as possible, all the 
Glasgow low-tension cables supplied during the last four years have 


most satisfactory. 

To come now to the tests employed for the localisation of faulty 
spots on cables, after the bad section has been found. These 
faults may be roughly divided into two classes—(1) Earths, (2) 
short-circuits, 

Fig.3 shows the connections fora loop test, Ap i8 the faulty 
cable, the earth being atc; a loop is made by connecting a sound 


B D may be one of the other cables on the rame length of main. In 
the case of triple-concentric, one conductor may be sound and can 


A low-reading milli-voltmeter with central zero or 

other suitable galvanometer is connected k F. 

loop, ED BaF, is measured. A couple of incandescent lamps are 

connected to the nearest positive livé main and to the slide x 

of the bridge; H is now moved along E F until a point is 

reached when the galvanometer indicates that the loop is balanced, 
The total length of the loop ED BaF is known:— 


then rac = .PDBAF X HF . 
EF | E E 
In the absence of refined apparatus, it may be mentioned that a 
few feet of No. 20 copper binding wi stretched on a piece of wood 
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or across a jointer's tent makes quite a handy slide bridge. 
times, in opening at the spot indicated at the test, no sign of the 
fault is seen. It may be only a yard or so away, but there 
may be nothing to indicate in which direction to open up 
further. Ifthe main be lead-covered, fig. 4 shows connections for 
a simple test to indicate this. It is presumed that the lead sheath- 
ing is earthed at both ends of the cable. A small bank of lamps 
taking about two amperes is connected to the core of the main at 


COPPER 


NEUTRAL 
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the nearest disconnetting box. The current on getting to the fault 
will split in two, and travel along the lead to the two ends of the 
cable. A low reading milli-voltmeter connected across, say, 3 ft. 
of the exposed lead will indicate in which direction the current is 
passing, and will show the side the fault is on. Short-circuits which 
are also “earths ” may also be found by the loop test, if a loop can 
he made by some adjoining cable or other means. Owing to cross 
streets intervening, it is not always possible to stretch a temporary 
cable along the street, and fig. 5 shows a test which has been 
successful in such cases in finding “shorts” in triple-concentric 
cables. 

AB CD and EF are the three conductors in the cable, EF being 
the neutral. H is the point of short-circuit. EF is coupled up at 
one end to the general neutral of the system. Two or three incan- 
descent lamps are connected between the nearest positive live main 
and the positive conductor of the bad cable. A milli-voltmeter 
or galvanometer is connected across AC, its reading being 91. The 
test is repeated at the other end, the lamps being connected to B 
and reading 2 taken across B p. 

The length a R is known: 


A , 
then ^F = E 
AR N +t ih 
l An 
. ., n «us 
Nn + 72 


Care should be taken in carrying out the last test that the drop 
in potential is not likely to injure the milli-voltmeter. Short- 
circuits may occasionally be found by measuring the drop of 
potential of a heavy current passed through the fault, taking 
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the current either from the live mains through a resistance or 
by means of a motor-generator. Arcing, however, is set up at the 
point of short-circuit, and may interfere seriously with the result. 

In any electricity undertaking much attention has to be given to 
the upkeep of underground cbambers, manholes, section-pillars, &c. 
In Glasgow a regular staff of inspectors go over each of the above 
once a fortnight, clearing out accumulations of dust, water, or other 
sediment. They also renew bad fuses and keep the boxes well 
painted. The different connections are painted distinctively 
according to polarity. This prevents mistakes, and gives the boxes 
a smart appearance. In connection with fuses, zinc is now in use 
instead of tin. It has the advantage of being a non-arcing metal, 
and it is very much cheaper than tin. 

For indicating the presence of water in manholes on the route of 
the bigh-tepsion mains, an interesting device is being fitted. A 
multiple-core cable containing a wire for each manhole bas been 
run from the generating station, where there is an indicator board 
and electric bell. In each manhole is a float, which closes the 
circuit when the water rises to a certain height. The corresponding 
indieator drop falls, and the bell rings, giving warning of the 
presence of water in the manhole. 


— — 
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CONCLUSION OF Discussion ox. MER. PatcHety's I. I. E. PAPER on 
THE CHARING CROSS Co.’s City o» LONDON Works. 


This discussion was concluded on the 11th inst., when Mr. 
PATCHELL replied at some length to his numerous critics 

Mr. V. A. Fyny, discussed the question of the presence of nitric 
acid, which Mr. Highfield attributed to silent discharge alone, and 
the author to inferior insulation. The speaker thought that im- 


purities in the insulation were responsible for the trouble, and that: 


Some- 


Mr. Highfield had only reproduced in his experiments the conditions 
existing in his own faulty machines, which proved nothing. 

Mr. A. A. CAMPBELL Swinton twitted the author on his foreign 
plant, which, if carried round the country, would form an excellent 
object lesson for tariff reform. 

Mr. D. WILsox (of Messrs. Babcock & Wilcox) remarked that 
there were really no horizontal tube boilers, and those so-called, 
had tubes sufficiently inclined for ordinary work. Both soot and 
scale adhered to the vertical tube just as it did to an economiser 
tube. In his firm’s experience so large a boiler unit as 100,000 Ib. 
was wrong, aud 30,000 Ib. was the practical limit to size; further, it 
was possible to have too large a furnace. In the Navy his firm's 
boilers were burning 8 to 10 1b. per sq. ft. of h.s. on full load. He 
thought the author might well give further figures in regard to his 
plant, for comparative purposes. 

Mr. A. H. Suaw criticised the use of a large boiler unit for sup- 
plying a large generating unit ; he contended that several smaller 
boiler units would have been preferable, as any one could then be laid 
off without inconvenience. He further remarked that, although a 
25 periodicity was generally held to be unsuitable for incandescent 
lighting, yet some 18,000 incandescent lamps were in use in Buffalo 
on that periodicity. He quite appreciated the author's trouble with 
surface condensers. 

Mr. H. L. P. Boot agreed with the author that little would be 
gained by adding economisers to his plant, when sufficient tube and 
superheating surface was provided. It paid, of course, in the case 
of a Lancashire boiler. He was surprised to hear of the author's 
trouble with surface condensers ; perhaps he used too hot water. 

Mr. J. R. WALKER, on the question of boilers, agreed as to the 
adoption of large units, but did not agree as to the use of the 
boilers as economisers and water purifiers in addition to their 
primary function of evaporators. The boilers at Bow could not act 
efliciently as purifiers and be kept at work continuously. From 
experience he believed that vertical tubes would scale as badly as 
horizontal ones. He inquired what the CO; record was when one 
grate only was used in the vertical boilers, and what staff was 
required at the station as a whole in comparison with a turbine 

lant. 

j Mr. DuDDELL thought there wan no doubt that the destruction of 
the insulation of the H.T. windings referred to by the author was 
due to the production of nitric acid by silent discharging. 
He explained diagrammatically that the poorer insulating material 
on the winding inside the tube, would, owing to its causing & 
smaller pressure drop, tend to prevent the silent discharge. The 
insulating material was probably at fault where deterioration 
occurred, as Mr. Highfield had traced the presence of nitric acid at 
voltages varying from 14,000 to 3,000 above earth, while the autbor, 
with 8,000 volts above earth, had not. been able totrace it. The speaker 
further demonstrated by means of oscillograph records the effect of 
switching on and off several miles of rubber-covered cable with air 
and oil-break switches, greatly to the advantage of the latter. A 
similar record with a transformer in circuit did not apparently 
improve the switching conditions, as generally supposed. 

Mr. PATCHELL then replied. As to the Bow site; his company 
had to satisfy the City authorities as to position, and, further, bad 
to obtain Parliamentary powers to link up by trunk mains, which 
naturally passed throuch as few local authorities’ areas as possible. 
Tenders were received for the plant from English, American and 
Continental builders, but shortness of time led them to go to the 
latter, and for the sake of uniformity the same makers had had 
repeat orders In regard to the use of high pressures, he. had 
intended to point out that he hoth generated and used at 10,000 
volts; Mr. Highfields company certainly used a higher pressure, 
he was glad that that gentleman agreed with him as to the advan- 
tages of three-phase working. The only benefit of a 25 
periodicity -was on the line, there was very little elsewhere ; 
50 periodicity was chosen by his company, and it had been largely 
favoured by the Enyineering Standards Committee. He favoured 
the use of mechanical stokers if they could be obtained to equal the 
elasticity of hand stoking. He had had under trial two types of 
underfeed stoker, but neither gave such good results as hand- firing, 
and it was really desirable to have half the boilers hand-fired for the 
purpose of meeting emergency loads. From tests made, it was 
found that the back sections of the large boiler really act as an 
economiser; while scaling was probably prevented by the rapid 
evaporation. The feed water derived from the artesian wells was from 
the chalk, but not from the outcrop, and it did not scale. Futher- 
more, there was evidence of plenty more water to be obtained by. 
additional wells, In regard to the criticisms of the boiler. 
proportions, &c., most of the speakers took nominal powers which 
might mean anything. As the feed-pump exhausts at Bow dis- 
charged into an open feed-heater, their economy was not a great 
point. The satisfactory application of superheating and reheating 
to a small isolated plant working under special conditions, as 
mentioned by one speaker, was hardly an argument in favour of 
applying such arrangements toa large generating plant, and the 
conditions were not comparable. In regard to the presence of 
nitric acid in the Willesden machines, hethought there was yet a 
good deal to be learnt about the latter. Some criticism had been 
offered on the system adopted in laying the trunk mains, but 
his company only had the choice of a solid or armoured system, and 
their choice had proved very satisfactory in working; furthermore, 
they were not allowed to build any boxes on the route. He had 
lately heard of a better joint than that used, in which micanite 
insulating tubes were adopted. The introduction of oil switchgear 
would probably render the use of cable cbarging gear unnecessary. 
Their practice was to put the cable on at the right frequency 
and at 4,000 volts pressure. He believed that the type of 
motor-generator adopted was the right one under the conditions 
obtaining, which, moreover, could not be compared with those 
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obtsining for lower pressures and different loads, Coal at Bow The following brief description of the instrument is taken from 
cost 138. per ton delivered, and the coal consumption during the the original paper by its inv : 


1902-3-4 and 1905, with load factors of 7:8, 10:66, 13:07, and Briefly described, this instrument is one in which both dip an 
1969 was 417 lb., 3:46 1b., 3:36 lb. and 3 58 lb. per unit respec- deviation are recorded by means of photographs of the positions i 
tively, delivered to the trunk feeders ; during the last year small both a plumb-bob and a magnetic needle at any desired point in a 
Welsh coal only was used. The speaker criticised the coal con- bore hole. The photographs are taken by means of two small 
sumptiongiven by Mr. Sparks for his stations, as being below the electric lamps lit by a “time contact.” 


figures given by that gentleman at a previous discussion and less The instrument Comprises a brass cylinder 20 to 30 in. Jong; 
than the published accounts showed. He concluded by giving the both length and diameter are varied to suit the particular regui. 
coal consumptions of various other generating statione, including ments. The cylinder is made in two portions, which screw 


the following :—Neepsend (turbine plant) 13:4 per cent. load factor, together quite flush shoulder to shoulder. The top and bottom 
404 lb. per unit, delivered to mains; Berlin, 3:1 Ib.; Frankfort are closed by means of tightly-fitting screwed plugs. To the 
(turbine plant), 3°92 Ib., and Elberfeld (turbine plant), 4:37 Ib. per top plug is attached a brass swivel with an eye piece, by which 
unit generated. In his opinion the result over a 12 months’ per- the instrument is suspended. The swivel js fitted to the plug 
formance was the most trustworthy that could be obtained. With ball bearings. The object of this swivel is to prevent the 


À New Instrument for Surveying Deep Bore Holes. immediately beneath the top plug, is a spring resting on a pad, 
By J. B. PORTER. D Sc which keeps firmly in position a small watch or timepiece. Below 

y J. B. „ D. Sc. the watch is a dry battery. Below tbis again is arranged a tiny 

(Abstract of Paper rear before the Mininy Section of the CANADIAN electric lamp, and below the lamp is a glass plate, from the centre 
SocrETY oF CIVIL ENGINEERS, Vorember 30%, 1905.) of which hangs a small plumb-bob. Below the plumb-bob is 4 


m l circular brass plate su orted on gimbal bearin 8, 60 that it always 
Itisa well-known fact that deep borings are seldom true, and, remains in a horizon i i On this plate is placed a small 
although artesian wella seldom depart very much from the vertical, disk of sensitised aper. Below this is another electric lamp, and 
owing to the method of drilling them, yet diamond drill-holes and below this again id a compass, which is also supported on gimbal 
other borings with rotary apparatus very frequently drift very far bearings. On the dial plate of the compass is placed another disk 
out of line. So long as the hole is not deep, this drifting is not a of sensitised paper; each disk is pierced by a pin-prick in the 


sometimes exceeds 10 per cent. In extreme cases, such as certain the same relative position, one above the other, when in the instru- 
very deep recent borings near Johannesburg, holes which “were ment. The whole is kept firmly in position from below by another 
intended to be vertical have drifted more than 2,500 ft. to one side spring placed under the little cup holding the magnetic needle, and 
of their aim. - resting on the bottom screwed plug. When the hand of the watch 

[n view of the great cost of these deep borings, it is extremely js passing the 12 o'clock point on the dial, it makes contact for 
desirable that the exact location of cores brought to the surface about 15 seconds with a small projecting spring made of copper foil, 
which is connected with one line from the battery. The hand of 
the watch is connected with the otber line, and so, when in contact. 
with the spring, the circuit is completed; both electric lamps arc 


bob and the magnetic needle. It is only necessary to set the watch 

so that the hand will only pass the 12 o'clock point.after sufficient 

time has elapsed to allow for the instrument being lowered to the 

. required depth, and also to allow for the plumb-bob and magnetic 

F needle having come to rest. In practice, it is usual to take readings 
at, say, every 200 ft. to 300 ft., and two readings should invariably 

be taken in each instance. When once the photographs have been 

asy ; for the height of the point of 
bove the centre of the disk being 
own, and the distance of the lower end of the plumb-bob from 
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two disks in the same relative positions which they occupied while 
in the instrament, which can at once be done by means of the two 


the photograph of the magnetic needle on the other disk, and from 
this angle the magnetic direction of the path of the bore hole at 
that particular point is determined. 

4,000 ft. in length, two sets of readings should first be obtained at 


these have been obtained the dip and deviation must be calculated 
for each point, and then sufficient data are available to plot, in 
plan and section, the true path taken by the bore hole.—(Pro- 
ceedings Institute of Mine Surveyors, Transvaal, May 27th, 1905.) 
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THE ELECTRICAL EQUIPMENT OF A 
D.C. TEST ROOM FoR AN ELECTRICITY 
SUPPLY UNDERTAKING. 


By A. C. JOHNSON. 
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SECTION op SURVEYING INSTRUMENT. 


IN many electricity supply undertakings, a well-equipped 
test room is considered of secondary importance, and, owing 

to the lack of proper appliances, the testing of electrical 
‘hould be de measuring instruments is wholly neglected, or only resorted 


d termina le . ; . JT 
duced within the! to and a number of devices bave been intro- to when some particularly strong-minded consumer insists 


Most .. €W years for the pur se 'eyi : : 7 om 

involves these devices are ‘comparatively’ orate pori Ei on having his meter tested, or when the station records give 
A few sing d of labour, ' abnormal results due to errors in the meters, 

amen ingenioug apapa trument maker in Johannesburg designed A few modern appliances conveniently grouped for 


ingenioug ir | 
Aameras Spparatus containing compass, plummet, smal] carrying out an ordinary test, greatly encourage the 


: and elect 
ad rie light, the whol, ^ : 

bel loe eo that the lisht 1 3 5 1 systematic and careful testing of meters : and as most meters 
heen used © apparatus had been lowered into the hole. It bas how in use on consumers’ premises tend to read glower as 


ilüetory benin a number of holes, and has proved extremely their life increases, the saving effected by these tests would a 
bor Paratua 41, bably account fora large portion of the missing units generally 

b taken h. latge rel ang dhe on iat 10 of piece of flexible cbr buted to distribution losses. Station records are also of 
a by two men. enn observations per day may little value unless the different registering instruments in 
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use are periodically tested. There are various other pur- 
poses for which a well-equipped test room can be used, such 
as the milking of the station cells, the charging of ignition 
cells, the testing of lamps, &c., all of which contribute to 
the success of an electricity supply undertaking. 
... Description of the Test Room Equipment at Burnley.— 
The following is a brief description of the scheme designed 
and carried out by the writer to the requirements of Mr. R. 
Birkett, the late electrical engineer of Burnley. On reference 
to the appended diagram of connections (p. 119), it will be seen 
that the scheme consists mainly of a variable voltage motor- 


Fic. 1.—H.T. Boarp. 


generator or booster and a storage battery. T'he motor is 
driven off a H.T. plugged board, which is also used for lamp 
tests and other H.v. tests. The generator feeds another 
plugged board, by means of which any standard ammeter 
and choking resistance can be plugged in circuit with any 
instrument to be tested, or with any cell to be charged. 

_ Four supply mains at different potentials are led through 
fuses and switches to the four vertical bars on the H. T. board 


(fig. 1), hence four different pressures can be obtained between - 


any one set (positive and negative) of horizontal bars, viz., 
440, 330, 220, and 110 volts. The four sets of horizontal 
bars on this board are made use of as follows :—(1) Spare 
circuit used for testing arc lamps, &c. ; (2) Circuit leading 
to the photometer room; (3) Generator field circuit; (4) 
Motor circuit. By suitable combinations of voltages at the 
motor and field terminals, and with suitable field rheostats, 
a wide range of voltage may be obtained at the motor 
terminals. | 
The generator leads are taken to the bottom set of 
horizontal bars on the L. T. plugged board (fig. 2) ; the same bars 
are also connected. to the circuits used for milking bad cells 
in the station batteries. "The other horizontal bars are con- 
nected, the one to the meter-testing circuit, and the other 
to a special circuit used for charging ignition batteries. "The 
various standard ammeters and choking resistances are each 
connected to two consecutive vertical bars, as shown’ on the 
diagram, and by-this means, any ammeter or ammeters may 
be connected, in series with one or all the resistances, to any 
of the above three distributing circuits. In addition, the 
two sets of outer vertical bars are made use of as follows ;— 
The one is connected to the testing batteries and the other to a 
special 1,000-ampere circuit used for testing large station 
meters. This circuit is particularly useful for large watt- 
meters, such as are used on generators and feeders. Before 
this equipment was installed at Burnley, for any degree of 


accuracy, the B.T.H. traction wattmeters had either to be 
sent back to the makers to be tested, or they had to bé run 
at considerable expense on an artificial load. Now any 
meter may be disconnected at night after shutting down the . 
geuerating plant, and tested in a very short time and at very 
little expense. Two terminals at traction voltage are pro- 
vided on the H.T. board for the meter shunts. 

There are six storage cells; the maximum rate of dis- 
charge of each is 400 amperes during 15 minutes. They 
are divided into two sets of three, and these two batteries 
may be connected either in series or in parallel according to 
requirements, by means of two throw-over switches. For 
very heavy currents they are connected in parallel, giving 
together a discharge of 800 amperes at a voltage which can 
be regulated by the three-way switches shown on the diagram. 
If yet heavier currents be required, the generator is run in 
parallel with the batteries, giving a total discharge of over 
1,000 amperes. It will be necessary to provide a resistance 
for adjusting the discharge from the batteries, but the 
booster, owing to its variable voltage, may be plugged direct 
on to the terminals of the instruments to be tested, and the 
final adjustment in load may be effected on the two field 
rheostats. 

The standard ammeters in use at Burnley for testing 
ig qi are of the Kelvin balauce type, and owing to the 
high resistance of the smaller sizes of these instruments, it 
was found necessary to provide means for connecting the two 
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FIG. 2.— LT. Boa RD. 


batteries in series. This series arrangement allows also of 
the six cells being charged simultaneously from the booster, 
which results in greater efficiency and saving of time. 

The Boos er. — The booster is the most important part of 
the plant and possesses some novel features. Tenders were 
invited from several electrical engineering firms, but there 
was the usual want of enterprise in departing from standard 
practice for small orders, and most of them asked to be 
excused from tendering on the ground that they had no 
patterns at hand for the special machine required. The 
work was eventually entrusted to the Keighley Electrical 
Engineering Co. 

The booster consists of a motor and a generator, direct 
coupled and mounted on an extended bedplate. Both are 
of the four-pole type, but whereas the motor has only two 
sets of brushes, the generator has four sets and a large com- 
mutator to cope with the heavy currents required. by the 
specification. The booster is provided with carbon brushes — 
and runs sparklessly at all loads and voltages. 
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The shunt motor is specially wound, so that it dan - be is of secondary importance. The capacity of each cell ig 400 


driven with current at any of the following voltages :—110, 
220 or 440 volts. The generator field is also wound for the 
above voltager. By suitably combining motor speed with 
field excitation, any voltage between $ volt and 15 Volts, can 
be obtained at the generator terminals af any load letween no 
load and fall loud. 

The maximum load on the generator is 200 amperes at 15 
volts, and the generator is so proportioned, that at the lower. 
voltages considerably heavier currents may be obtained for 
short periods without overheating. It is separately excited 
off the H.T. board, and regulating switches and rheostats are 
inserted in both the motor and generator fields, so that very 
fine adjustments in load can be tffected without having 
recourse to the nsnal, but inconvenient, method of inserting 
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Fro. 3.— DIAGRAM OF CONNECII Ns. 


p. in the meter circuit. The approximate load may 
the fi ^ uL de use of the generator field rheostat, and 
Most n. E : ments by the use of the motor field rheostat. 
erleben 1 only dispose of two voltages at the 
tired a 15 if the same range of pressure (144 Volts) is 
e generator terminals, the lower P.p.’s may be 
fed. J. ey setting a latger resistance in the generator 
Nile ud also, that if a sufficiently high resistance 
generator feld. i one pressure need be applicd across the 
This will, or [oe De simplifying the H.T. board. 
on te regulating wick itate a greater number of contacts 
wlis A B Hr was also Installed with a view to milking bad 
e 1 batteries. Mains run from the L.T. 
? convenient 3 y rooms, wlere they are placed 
^f tro flexible | E or tapping off to any cell by means 
€ leads with suitable clamps at both ends. 
Y the ; -. lé BIX storage cells were supplied 
sts of 25 Kal e Storage Syndicate. Each cell 
in negative plates p'ates, measuring 9 in, x 10 in. T he 
wood diap Si irai are separated from the positive plates by 
Pate of di arge wie 8. The makers claim a very high 
Du. ich their cells, making them particularly 
oom purposes where ampere-hour capacity 


amperes during 15 minutes. 
Cost—At first inspection of the diagram of connections, 


inside the test room: the battery, however, should be placed 
in an adjoining room, or in a part of the test room parti- 
tioned off and well ventilated. The eable can generally he 
obtained at the cost of scrap copper, as most of the short 


The same argument applies 
to the switchgear. At Burnley, a large portion of. the 
switches, fuses, ammeters, rheostats, &c., had been discarded 
for any other purpose; the L. T. board itself is an old dis- 
used board, refitted for the test. room. 
expenditure are therefore :— 1) The booster ; (2) the storage 
cells ; and (3) the labour on erection. The latter item may 
also be kept low by employing the permanent staff during 
spare time. ä | : 

Retenile.— The whole of the capital invested could in 
most stations be recoveted in a very short time through 
means which, although mostly indirect, will appeal. to all 
central station engineers, T hey are various :— l 

1. The testing of meters does not in itself involve the 
use of much energy, and the saving is not to be looked for 
in this direction. But by offering greater facilities for 
testing, the above scheme will lead to periodical tests, and 
Will, as pointed out above, account for the sale of an increased 
percentage of the units generated. 

2. The testing of large station wattmeters is a special 
feature of the equipment. This js an important point, 
especially for corporations where the tramways and generat- 
ing plant are under separate management. ]t frequently 
happens that friction arises between the two departments 
regarding the accuracy of the meters registering the amount 


of electricity sold for traction purposes. With the above 


scheme either department may check the wattmeters by a.very 
simple test. 

3. Another indirect, but very important, source of. income, 
is derived from the use of the booster for milking cells in the 
station batteries. A very usual course adopted when a cell 
shows signs of weakness is to overcharge the whole battery to. 
save one cell. This overcharge means dead loss of energy, 
and is detrimental to the battery. 

4. In electricity supply stations the charging of ignition 
cells is often avoided owing to lack of proper appliances, or 
to time wasted in connecting up the cells. It will be seen, 
on reference to the diagram, that, with the above scheme, 
the connections from the testing battery to the ignition cells 
through resistances and ammeter 8, are made in a very short 
time. In the case of stations of moderate size, where the 
switchboard attendant has time to see to the charging of the 
cells, this item alone would Warrant the investment in a 
small booster and battery. 

9. A well-equipped test room should have a dark photo- 
meter room, so that the various lamps on the market may ke 
tested for efficiency and economy. Encouraging the use of 
the best lamp is one of the best means of advertising the 
use of electric lighting. | 

The equipment has been in use some 18 months, and has 
proved of service in many ways, most of which are sufficiently — 
well known to central station engineers not to need any 
further enumeration. 


—— —————— —— 
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Steam Turbine Anomalies.—It is said that a steam 
turbine may lose many of its blades, in one case nearly the whole 
of the blades of the intermediate diameter, without loss of economy. 
Does nct this remind one of the story of the first screw propeller, 
which was of considerable length, but the little vessel broke her 
propeller shorter on a rock, and ran faster as a result? It has long 
seemed to some engineers that there wasa tendency to put too 
many rings of blades into a steam turbine, and that possibly fewer 
might be tried with advantage. At best a steam turbine is very 
much of a compromise. WLere the steam xhould run fastest the: 
blades move most slowly, and the less active low pressure steam 
has to pass by the most quickly running blades. No doubt trial 
and error have entered largely into the method of turbine design ; 
yet there may be some advantage in using fewer blades. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. ‘Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


" CABLES " writes :—“ An electrical contractor doing wiring at a 
building while other work was in progress, made use of builder’s 
scaffolding erected by them, for doing his work; of course, they 
had put up scaffolding to do their work, and he did not delay or 
damage these goods; he simply used it as convenient. The builder 
sends in an account for a fairly good amount for use of scaffolding ; 
no mention was made of it previous to this. Can he legally claim 
for this ?" : 

e," Seeing that Cables" made use of the scaffolding, it is 
thought that a Court of law would imply a contract to pay some- 
thing reasonable. In order to raise the question, Cables should 
resist payment of the account, and make a tender of what he con- 
Riders a reasonable sum. A legal tender is best made by offering a 
sum in actual cash. If the tender is refused, and the builders 
bring an action, the amount tendered can be paid into Court with a 
plea of tender. If the builders do not recover more tban the 
amount tendered, "Cables" will be entitled to the costs of the 
action. 


" Query " writes :—" Itshall be much obliged if you will give 
me an answer to the following in the legal column of the ELzc- 
TRICAL REVIEW:—I was recently appointed to a post at the elec- 
tricity works, and in my letter confirming the appointment my 
salary was stated at so much per week. I find now that all 
salaries are paid monthly, and I want to know whether I am bound 
to give a month's notice in case I want to leave the situation.” 

% The fact that a man'ssalary is paid monthly or weekly 
does not necessarily imply that he is entitled to a month's or a 
week's notice. In the absence of an agreement which specifies the 
length of notice, it is necessary to consider what is & reasonable 
not ice unless, indeed, the length of rotice is fixed by some well- 
recognised trade custom. It is thought that a month's notice 
would be the more reasonable; but "Query" would be well 
advised to come to some definite arrangement with his employers 
in the matter. 


NEW PATENTS APPLIED FOR. 


Oo in this journal by W. P. Taoxpsox & Co., Electrical Patent 
ta, gh Holborn, London, W. C., and at Liverpool, to whom all 
inquiries should be addressed. 


| Improvements in electric car trolley poles and awivelling heads for same.“ 
J. Cow. EY. January lst. 

18. Improve nent in electric resistances, contacts and the like." H. 8. 
HatFIELD. January lst. : 

21. “ Improvements in automati» circuit-breaking appliances for overhead 
trolley and other electric wires or cables." G. H. SipkBoTHAM. January lst. 

24. "Improvements in or relating to electric cable conductors." W. E. 
HiTOH. January 1st. 

52. Use of a special active material for manufacturing accumulators.” 
C. JRANTAUD. (Date applied for under Patents Acts, 1901, January Sth, 1905, 
being date of application in France.) January let. (Complete.) 

63. Improvements in connection with the regenerative control of elec- 
trioally-propelled vehicles." J.8.RawortH. January Ist. 

57. A magnetic differential gear for automobiles.“ 
January Ist. 

76. ‘(Improvements in the electrolytic manufacture of metal wire, strip or 
the like." S. O. Cowrer-CoLes. January lst. 

: Tl. “An 9 process for the electrolytic manufacture of metallic wire 
or strip." S. O. CowPxR-Corks. January Ist. 

W. ‘Improvements ín the electrolytic production of metallic strip.“ S. O. 
CowrEn-CoLnLEs. January Ist. 

79. “Improvements in the manufacture of copper wire, strip or ribbon." 
8. O. CowrEn-CoLrs. January tst. 

131. Improvements relating to electric furnaces."’ 
January 2nd. 

182. ‘ Improvemegts in electric furnaces.” C. E. Pettit. January 2nd. 

194. “ An improved mouthpiece for telephones and speaking tubes." G. J. 
SwrrH. January 2nd. 

1410. New outside sign illuminated w.th gae, electricity or oil.“ 
Mkxk. January 2nd. 

146. A process and apparatus for electrolysis of alloys, fused salts, solutions, 
ores or chemical compounds." E. A. AsHCROFT. January 2nd. (Complete.) 

1760. "Improvements relating to the regulation or control of electric 
motors.“ JoHNSON-LUNDELL ELEcTRIc TRACTION Co., LTD., and J. G. V. Lana. 
January ?nd. 

215. An improved arc lamp.“ A. J. Poor. January 8rd. 

222. “Improvements in vapour-electric converters." P. H. Tuomas. (Date 
applied for under Patents Act, 1901, January 13th, 1905, being date of application 
in United States.) January 3rd. (Complete.) 

223. ''Improvements in mercury-vapo r electric lamps." 
January 3rd. 

234. “Improvements in galvanic cells." H. A. E. W. L. FEXERLING and 
F. W.Ponsckk. January 3rd. 

238. '‘ Improvements in single-phase alternnte-current commutator motors." 
V. A. Fynn. (Date applied for under Patents Act, 1901, April Lith, 1905, 
being date of application in Germany.) January 3rd. (Complete.) 

950. ''Improvements in automatic switches for overhead electric tramway 
systems." E. EARNSHAW. January 4th. 

290. *'*Improveinents in controlling devices for electric motors." Trek 
Brirish THoxsoN.HovsroN Co., Lro. (The General Electric Co., United 
Btates.) January ith. 

292. “Improvements in or relating to high pressure electrical apparatus." 
A. J. Boutr. (F. J. Koch, Germany.) January 4th. 


E. Rovsseav. 


C. E. Pzrrir. 


P. G. 


C. A. re. 


902. "Improvementa in electricity meters." Siemens Bros. & Co., Lro. 
(Biemens-Schuckertwerke, G. m. b. H., Germany.) January 4th. (Complete.) 

3842. An A relating to the tremblers of induction coils.” 8. J. 
Watson and G. H. SxirH.. January 5th. (Complete. 

851. “Improvements in electric motors of variable speed.” 8. P. THompson. 
January 5th. 

368. “ Improvements in electrical switches." J. Wavre. January 5th. 
(Complete.) 

874. “An improved thermal electric switch." W. van Doren KkLLY. 
(Date lied for under Patents Act, 1901, August 80th, 1905, being date of 
application in United States.) January 5th. (Complete.) 

876. “Method of and apparatus for influencing an electric circuit in depend. 
ence upon the load of a continuous current motor situated in another circuit.“ 
SrEMENS Bros, 4 Co., Ltd. (Biemens-Schuckertwerke G. m. b. H., Germany.) 
January 5th. (Complete.) 

878. “Improvements in electrical signalling apparatus." 
ann Co., Lrp. (Siemens & Halske Akt..Ges, Germany. January 5th. 
(Complete.) ed 

885. ‘‘Improvements in and relating to electric measuring apparatus. 
Tax Baitisa THomsox-Hovston Co., LTD., and F. Hotpen. January Gth, 

418. ‘Improvements in casings for electrical arc lamps.” F. W. E. ScHUER. 
January 0th. (Complete.) 


BizugNs BROR. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
TnRomPSON & Co., 822, High Holbors, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 


ErkcrRIC TKLEGRAPHS. Siemens Bros. & Co., Ltd., and G. 8. Grimston. 26,686. 
December Tth. 

APPARATUS FOR CONTROLLING TgLEGRAPHIC RECORDERS AND OTHER INSTRUMENTS. 
Marconi's Wireless Telegraph Co., Ltd., and E. Priddle. 346,748. 
December Sth. 

Meacvry Vapour Lamps. O. D. Lucas. 27,2415. December Lith. 

Systems or Evectrric Motor ComTROL. British Thomson-Houston Co., Ltd. 
(General Electric Co.) 27,400. December 15th. 

METHOD or CowtTRoLLING ELECTRIC Lirts, ELEVATORS, CONVEYORS, OR AY 
SIMILAR CONTRIVANCE RAVING A MoviNG CAR AND Stations. H. C. E. Jacoby. 
21,844. Deceinber 20th. 

MEANS OR APPARATUS FOR AUTOMATICALLY STARTING, CONTROLLING ARD STOPPING, 


SINGLE OR McLti-PHase ALTERNATING CORRENT ELrcrRIC Motors. O. Carr 
and J.C. Birch. 38,687. December 29th. 


1905. 


Means FOR ELECTRICALLY ReEcoRDING WEIGHTS LIFTED BY A CRANE OR THE LIKE. 
C. Russo and E. C. Feinstein. 8,267. April 8th. 

METHOD ron SAFEGUARDING ELkcTRIC UNIPOLAR CELLS. H. Grisson. 8,789. 
April 96th. 

Contact Boxgs ror Scrrace Contact EtkcrRIC Rattwars. G. L. Campbell 
and W. M. Stephens. 8,921. April 27th. 

Devices FOB ELECTRICALLY OPERATING THE Points on Euxcrric Raitwars. V. 
Joksch, J. Petrik and R. Butta. 10,561. May 20th. 

COUPLES FOR BULPHIDE or Copper THERMO-ELECTRIC GkWERATORS, Cie. 
Thermo-Electrique (Bystéme Hermite) Roc. Anon. (Date applied for under 
International Convention, May 3rd, 1905.) 11,301. May th. 

I*srLATORS OF ELECTRIC RAILWAYS, TRAMWAYS, AND THE LIKK. R. N. Tweedy. 
13,062. June 24th. 

CONTROLLING AND RECORDING APPARATUS FOR USE WITH ELECTRICAL INDICATING 
INsrTRUMENTS. G. Harrison. (Electric Railway Improvement Co.) 14,465. 
July 18th. 

Dynamo-Exvectric Macnuines. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 16,518. August l4th. 

RECEIVERS FOR ELECTRIC Waves. F. Schneider. 17,079. August 23rd. 

RECEIVER SYSTEM FOR WIRELESS TELE GRaPHy. W. Harrison. (Date applied 
for under International Convention, August 26th, 1904.) 17,223. August 45th. 

ELzECTRIO LIGHTING APPARATUS FOR USE IN CONNECTION WITH CYCLES AND THE 
LIKE. J. Lewy. 18,432. September 12th. 

ELECTRODES. M. Yasuda. (Date applied for under International Convention, 
January 21st, 1905.) 22,460. November 3rd. 

E.ectric OIL AND LIKE SwitcHes. British Tho:nson-Houston Co., Ltd. 
(General Electric Co.) 524. January 10th. 

METHOD OF, AND APPARATUS FOR, INDICATING OR CHECKING THE EFFICIENCY OF 
Evectric Train OR Car DRIVIJo. McLellan and C. H. Merz. 6571. 
January 11th. 

ELECTRiC Heaters. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 9,289. February 16th. 


ELECTROLYTIC Meters. G. Hookham and S. H. Holden. 8,827. February 17th. 
STRUCTURE OF ACCUMULATOR CELLS. H. Leitner. 3,814. February rd. 
IuiTATION CANDLES FOR Exvecrnuic Licht. B. M. Drake. 60,207. Maroh Mth. 


HANGKRSROOR EARS FOR OVERHEAD ELEcTRIC Wires. J. H. Simpson. 6,400. 
March 27th. 

Mercury VapuurR Er&cTRIC LAMPS. C. A. Lee. 6,755. March 90th. 

ELECTRICAL SWITCHES. J. H. Tucker. 6,422. March 3lst. 

Means FOR SUPPORTING TELEPHONE Receivers. F. W. St. John. 
April 25th. 

DETECTOR FOR Use iN WIRELESS TELEGRAPH Sysrem. H. Shoemaker. 8,890. 
April 27th. 

WIRELESS TELEGRAPH RECEIVING AppaRaTUus. H. Shoemaker. (Date applied 
for under Rule 5 Patents Rules 1905, April 27th, 1905.) 8,8905. April 27th. 

RRGULATING RHKOSTATS AND MOTOR STARTERS FOR ELECTRICAL Punurosgs. G. E. 

Fletcher. 12,062. June 9th. 

ELECTRIC INCANDESCENT CANDLE FiTTINGS. F. R. Pope. 19,536. June 16th. 

Evecrric Anc Lamers. British Thomson-Houston Co., Ltd. (General Electric 
Co.) 12,475. June 21st. 

SrkERILIZ£R MovrHPIECEB FOR TELEPHONES AND THE LIKE. O. H. Savahe. 
13,597. July Ist. 

ErLkcTRIC MOTORS FOR USE WITH EITHER ALTERNATING OR CONTINUOUS CURRKNTR. 
Allgemeine Elektricitits Ges. (Date applied for under International Con- 
vention, July 4th, 1904.) 13,706. July 3rd. 

APPLICATION OF ALTERNATING CURRENT TO WELDING AND OTHER METAL WORKING 
Processes. V. Mitkevitch. 20,769. October 13th. 

APPARATUS FOR AUTOMATICALLY MAKING AND BREAKING AN ELECTRIC CIRCUIT FOR 
LIGHTING AND EXTINGUISHING ELECTRIC LAMPS AT CERTAIN Hours VARYING 
WITH THE Bkasons. E. Cnpt.Lecoultre. (Date applied for under Inter- 
national Convention, September 3rd, 1904.) 16,945. August 21st. 

E,LECTRICALLY-DRIVEN BLOWER FOR DnvixG THE Human Hair. M. Dieckmann. 
(Date applied for under International Convention, February llth, 1905.) 
19,749. September 29th. 


8,704. 
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H, ALABASTER, GATEHOUSE & co., 
4. Ludgate Hill, London, B.C. 


Ir any of our readers be low in tone and in want of an 
industrial tonic, they will find it in the Times Financial and 
Commercial Supplement, of Monday last. The article on 
Progress in the Engineering Trades,” though emanating 
from that interesting anonymous individual “A Corre- 
8pondent," certa'nly bears the stamp of authority, and it 
paints a picture of the engineering development which is 
upon us in such hopeful colours that the reader has not to 
proceed far before catching the optimism of the writer 
and being carried along quite merrily with him. The key- 
note of 1904 was ‘hope’; that of 1905 was anticipation,’ " 
and as the year 1905 wore on, order books ** began to show 
a better appearance, but not until well within the last quarter 
of the year was it generally admitted that trade was brisk 
and prospects brighter." ^ * Once the change had been fully 
recognised, 8 buoyant feeling prevailed, a ‘boom’ was talked 
about, and 1905 closed amid almost general congratu- 
lations and prophecies of a brilliant year in 1906." This, in 
brief, indicates the main tenour of the article, though in dig- 
cussing the outlook for the future the Times writer ig 
careful to show that though we are nearing * we have not 
actually arrived at prosperity," and he suggests that the 
position is as yet one of some sensitiveness, which might be 
affected “should a cold wind blow,” making the present 
fair prospect to suffer though not for long —as he adds, 
ever in the hopeful vein. Without that adverse wind we 
“may reach it very quickly.” All of which and much more 
in this article affords highly encouraging and very gratifying 
reading. | 

Though the writer in these remarks has discussed engi- 
neering industries as a whole, he has also touched upon 
particular departments separately, indicating very briefly 
the reasons for his buoyancy of spirit. Upon the electrical 
industry there is not a great deal said save retrospectively, 
such as “ Electrical engineers did not do well in 
the early months of the year, but demand was better, 
and on the whole they have not been so badly off." Be 
that as it may, they are anxious for a revival, and we are 
pretty confident that electrical engineering and manu- 
facturing will share in the anticipated success of other 
branches of engineering when it comes. They are in a 
measure connected with, or dependent upon, most other 
departments of industry, and are affected towards success or 
failure hy them. In any “boom” that might come, the 
clectrical engineering industry ought to share largely 
because of its comparatively recent establishment and 
growth, and its consequent enormous scope. Its repre- 
sentatives are as a class, for the most part, possessed of 
boundless life and energy, and their profession and trade 
are favoured by the fullness of opportunity accompanying 
the youth and ever-increasi ng applications of electricity, as 
it finds its way into new spheres. 
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With the general awakening of trade; with the electri- 
fication of some of our railways—suburban, at least—only 
just ahead of us, if not already within our grasp; with the 
electrical equipment of works and factories now well in 
favour and in hand; with more shipbuilding and other 
work to be done for foreign countries which have to 
rehabilitate and develop themselves after unrest; with 
these all requiring a measure of electrical assistance, our 
manufacturing trade should soon feel itself rising on. the 
“boom " curve. In business circles generally there may 
come that tone of confidence which, promotes business and 
sets more money available for investment in electrical 
undertakings ; greater industrial activity means an in- 
creased spending power on the part of the people, with a 
consequent ability to avail themselves of the manifold 
modern domestic applications of electricity. We might 
indulge in many more such agreeable reflections, and much 
. of this may be in the region of hope, but it is not far wrong 
if the prophets of a boom " predict the future with a fair 
degree of accuracy. 

We do not know how far we should be correct in 
believing that some of our electrical manufacturers have to 
some extent neglected the foreign markets. Have they been 
too Jax in their business-seeking methods, because they have 
been led to look for possible assistance in directions that 
recent events have shown to be unattainable? From what 
we hear from foreign parts, the measures adopted by British 
electrical manufacturers in trying to obtain business are not 
nearly so enterprising as they ought to be. Not twice, nor 
thrice, but a hundred times has this been urged, by consular 
agents, by foreign correspondents, and by visitors to this 
country. Is it too much to suggest that all of our 
electrical manufacturers should now put forth that 
bound less life and energy to which we have already referred 
- in moving heaven and earth to obtain the large amount of 
business that is to be secured by someone in these distant 
quarters of the globe? The day has not passed when reward 
await those who are prepared to bear the trouble, sacri- 
fice, and risk of going in eager search for it. And the 
present, when other suggestions have been put aside, and 
there appears to be for a time at least a prospect of less 
controversy and more work, seems to be a proper moment 
for a gigantic effort on the part of our manufacturers and 
. traders to claim the electrical trading opportunities of the 
furthermost. parts of the earth for their possession. 


THE FUTURE OF MUNICIPAL 
i = TRADING. | 


Tut advent to power of a’ new political party, or parties, 
which are known to be imbued with Socialistic views, lends 
added interest to the question of municipal trading and. its future 
‘development. That a new impulse will be given to this form 


of münicipal enterprise at the expense of the ratepayers cannot 


be doubted, especially as the high priest of the doctrine of 
corporate extravagance has been entrusted with the ‘supreme 
control of the local authorities. The obvious duty of rate- 
payers is to pay rates, and we doubt not that they will have 
every opportunity of doing their duty in the near future— 
not that such opportunities have been notably lacking in the 
past. Of late there had been many signs of growing uneasi- 
ness on the pert of the public, who were called upon to 
father the many schemes brought forward for the extension 
.of the municipal pay-roll, and they would be well advised in 
their own interests to bestir themselves still further, for their 
only safeguards now consist in their united action iu bringing 
pressure to bear on their local representatives on the side of 
economy and retrenchment, and the unwillingness of finan- 
ciers to provide the funds for the execution of municipal 
projects. 
The agitation against the unwise extension of such 
undertakings found vent three years ago in the appoint- 


ment of the Municipal Trading Committee, whose recom- - 
mendations in favour of reform in municipal accountancy 
were admirable in form, but unfortunately lacked the 
Governmental support that they should have received. } It 
is true, that the late Government promised to 
them into effect, and collected information for that 
purpose ; but thanks to their apathy or lethargy, they made 
little progress in the matter, and by the irony of fate it has 
remained for their successors, headed by the Right Hon. John 
Burns, to carry into effect, their intention to appoint a depart- 
mental committee on the subject of municipal finance, and to 
reap the credit which they might and rightly should have 
earned. What will come of the inquiry remains for time to 
show ; we cannot hope for the drastic measures which are 
necessary if the true position of affairs is to be made clear to 
the ratepayers, but we trust that some improvement may be 
made in the present chaotic condition of municipal accounts. 
They could not be worsened, at any rate. D 

As for the wider question of municipul trading and its 
effects upon sound industrial progress, we have grave fears that 
serious harm will accrue under the new régime. "Thanks to 
the absurd fiasco of the dropping of the Administrative 
Company's Bill at the moment of triumph last year, the 
Bill has to run the gauntlet again in the coming Session, 


with the added danger of a Socialist majority in the House 


of Commons, which, in all probability, will take up a hostile 


- attitude towards it, however easily it may go through Com- 


mittee. Moreover, the chances in favour of the London 
County Council's fatuous scheme, which were zero a few 
weeks ago in view of the Finance Committee's adverse com- 
ments, to say nothing of the intrinsic absurdity of the project, 
have now assumed a rosy aspect, and there is no small 
probability that the people of London may be saddled, 
willy-nilly, with an outlay compared with which the loss of 
£50,000 a year on the futile Thames steamboate, largely due 
to the efforts of the talented President of the L.G.B., will be 
as a drop in the river. People who will go ahead with a project 
when their own financial advisers call a halt, and when there 
are absolutely no details of the scheme before them, will do 
anything. Last year they argued that a big power scheme 
was unnecessary ; now they argne that it is indispensable, 
and that they are the gifted geniuses who alone can carry ` 
it out! Verily, it must. have been a very long time ago 
when, in the midst of many counseHors, there was wisdom. 
Electrical contractors may now proceed to put their own 
accounts in order, and to prepare the obituary notices of 
their businesses; municipal wiring, at less than cost price, 
subsidised out of the rates, will be their bane. That the 
customary clause will be brought forward, and that it will 
get thrbugh this time, is a foregone conclusion. But stay— 
there is the House of Lords! Now is the opportunity of 
that archaic institution to prove ite worth, and to make 
amends for its absurd mistake in vetoing tramways over 


the bridges. England expects the Lords to do their 
duty !! | 
India-Rubber I view of the frequent—all too frequent 


—deaths by electric shock which have 
occurred of late years, not only to un- 
skilled labourers, but even to highly-trained and experi- 
enced station engineers, it is important that no means of 
guarding against such disasters should be overlooked. The 


Gloves v. Boots. 


incpnveniences inherent to the use of india-rubber gloves 
- -are painfully evident to those who have to use them, and it 


is not surprising that not seldom they are dispensed with, no 
matter what the risk. 

We have observed that, apart from cases where contact 
with high pressure apparatus has been brought about 
unawares, the victim having had no intention of touching or 
handling the dangerous parte, and where, therefore, gloves 
would not be worn, there are many accidents due to ‘shock 
from hand to foot; these are, in fact, by far the most 
common in the limited class with which we are dealing. 
Shocks from hand to hand are comparatively rare. Gloves 
are à nuisance—why not use rubber boots? 

We submit that if the // hand were gloved, and both 
feet encased in rubber boots outside the ordinary foetwear, 
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the right hand might safely be left bare and unhampered, 
thus enabling the most delicate adjustments to be effected 
with ease and perfect safety. Thus the clumsiness 
of rabber gloves would be avoided, while a much greater 
thickness of rubber could be employed in the soles of the 
boots without interfering with freedom of movement. Rubber 
mate, of course, are used in front of most switch- 
boards, &c., equipped with high pressure apparatus, but 
one may step off a mat, whereas one cannot step off 
one’s boots. Moreover, in many positions mats are quite 
inapplicable. The danger of contact with the head and 
hand simultaneously is, of course, present, whether rubber 
boots are worn or not; but shocks from head to foot are 
prevented. The same is true of other parts of the body, the 
clothing being of little protection against high pressure 
shocks ; the danger is certainly less with rubber boots. We 
commend the suggestion to the consideration of station 
engineers for what it may be worth. 


A VERY few words are necessary con- 


1 in cerning Mr. Bennis’s long letter of last 
We Bonet week. We, of course, accept, without any 


hesitation, Mr. Bennis’s definition of the 
thermal efficiency of a steam generating plant (which is 
the equivalent of what Mr. Booth calls the nominal 
efficiency), so far as hand-fired installations without special 
accessories are concerned. But for plants with automatic 
stokers driven by steam engines or electric motors, we think 
that Mr. Bennis's formula (which is as orthodox as 
the seven years’ old. records chronicled by Mr. Bryan 
Donkin) requires expansion. To our mind it should be 
expressed — | 
Ue uns [w (u — /] — [a (8 — ^)] 
w Ct i 
where E is the thermal efficiency of the plant, w the weight of 
water evaporated, % the weight of coal burned, c the calorific 


value of the coal burned, H the heat value of the steam, A 


the heat value of the boiler feed water, and « is the 
equivalent weight of the steam used in connection with the 
steam-raising accessories, as for stoking or scraping 
-economiser tubes. These devices, which, by limiting air 
leakage at. the furnaces, and by keeping combustion 
temperatures constant, improve the efficiency of the entire 
steam-raising plant, do, when their maintenance cost is 
carried back to ite logical starting point, in themselves 
account for a certain fuel consumption on the furnace bars. 
This item, less, of course, than that of the saving it secures, 


goes to raise a small quantity of steam which is not actually. 


available in the shape of distributable energy (that is, 
distributable over a factory or an electricity supply system). 
Instead, ihe equivalent steam consumption . of these 
accessories is returned to the boiler in the form of energy, 
which serves to facilitate the transference of heat from the 
coal to the steam ; the same applies to boilers in which 
a blast of steam is employed to enhance the draught, or in 
which a fan is employed to give an induced draught. 

Therefore, we would define the thermal efficiency of the 
combined steam-raising plant in any installation as the 
percentage ratio which the thermal value of the sieam (at 
the boiler stop valve) actually available for power purposes 
(apart from the boiler house needs), minus the heat value of 
the feed, bears to the heat value of the coal burned during 
the period under examination. Our definition is perhaps an 
ultra-refinement, but its basis is thermodynamically sound, 
and is consistent with the spirit in which the sample boiler 
test (to which we alluded in our first remarks upon this 
subject) was prepared. | 


ON another page of this issue we print 
an article from a correspondent on the 
patent law. The only error that our contributor makes in 
matters of fact is regarding the cost of a U.S.A. patent, 
which is £7, not. £10, and is payable in two instalments, 
£3 on application and £4 on issue. We cannot agree with 
all the opinions expressed by the writer, but they are all 
arguable. It has been suggested to us that one way of 
getting rid of the surplus of the Patent Office might be the 


Patent Law. 


raising of the salaries of the officials, but that, we are afraid, 
is not what the writer of our article means. The Special 
Patent Court has been often proposed, and after full con- 
sideration by various committees, has been rejected. The 


Patent Office at present does a great deal for the inventor 


who applics for-his own patent, almost as much as the writer 
asks for; but there is a limit to what may be done in this 
direction, because other professions, besides inventors, might 
claim to have all legal work done for them at the expense of 
the Government. That would be an extension of socialism 
for which the country is hardly prepared, as yet. 


THE Telephone Department of the 
Glasgow Corporation has issued a cirenlar 
regarding party lines—selective and non- 
selective—with diagrams of 2, 4 and 20-party lines. At the 
back of the circular is the representation of a pair of scales, 
in which “ Corporation, 10,451” weighs down N. T. Co., 
8,803.“ The figures are stated to represent the exclusive line 
subscribers, as shown in the respective Telephone Directories, 
July and August, 1905, and a foot-note says that. exclusive 
line subscribers represent the more important firms." The 
policy of advertising the facilities which a municipal under- 
teking has to offer is highly commendable, and the object of 
this circular is obviously intended to persuade the Glasgow 
citizen to become a subscriber to the Corporation "Telephone 
Exchange. That being so, it is surprising that the Depart- 
ment should run the risk of alienating sympathies of a 
numerous body by telling the recipient of the circular by 
means of very bold letters on its cover—'* YOU ARE A 
SHAREHOLDER. Support TOUR OWN UNDERTAKING.” 
The municipal taxpayer who is **a shareholder " against his 
will hardly relishes such a reminder, and is unlikely to be 
brought by such means to “support his own undertaking," 
though, perhaps, he cannot refrain from asking, Where are 
the dividends ? ” 


Glasgow 
Telephones. 


ELECTRICALLY-DRIVEN refrigerating 
machinery forms an almost ideal load for 
central stations, seeing that its greatest 
use is in the lightest and hottest parts of the summer days. 
Mechanical refrigeration is making rapid strides in London, 
more particularly in connection with dairy work, although it 
is by no means confined tó work of this nature. There is 
an enormous amount of ice imported for the purpose of 
refrigeration in provision stores, and from data which has 
been collected, it is clear that mechanical refrigeration is 
much more economical than ice refrigeration. In a paper 
recently read before the Association of Edison Illuminating 
Companies, by Mr. G. W. Goddard, on the “ Relation of the 
Central Station to the Motor-Driven Refrigeration Machine," 
some interesting comparisons were given between the coste 
of ice refrigeration and electrically-driven refrigerating 
plant. In one case the annual cost of ice refrigerating at a 
dairy had been £160, this figure being reduced to about 
£150 by the use of electrically-driven refrigerating plant, 
the latter cost including cost of power, condensing water and 
all fixed charges. In addition to the reduced cost there are 
many advantages given by an electrically-driven plant as 
compared with an ice refrigerating system, principally in the 
great convenience and adaptability and in the perfect control 
of the temperatures, it being possible to regulate the amount 
of refrigeration to the actual requirements.of the material 
to be cooled. In a grocery store the cost of refrigeration 
had been reduced from £19 per annum to about £9, by the 
adoption of electrically-driven refrigeration plant. A 
remarkable difference in cost was found in the case of a drug 
store where the cost of ice refrigeration had been £320 per 
annum, this being reduced by electrically-driven plant to 
about £200, whilst in the case of a restaurant the cost was 
reduced from £130 to less than £90. There is probably 
not the same demand for refrigerating plant in this country 
as in America, but there is no doubt that for hotels, 
restaurants, dairies and other businesses in which perishable 
goods are kept, the cost of a refrigerating plant is very 
soon paid for by the savings effected due, to diminished 
deterioration. 


Electricity and 
Refrigeration. . 
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THE LONDON-GLASGOW UNDERGROUND 
TELEGRAPH SYSTEM. 


(Concluded from page 44.) 


Types of Cables.—The system from London to Bir- 
mingham was fully described in our issue of January 27th, 
1899. The cable used in this section of 1174 miles con- 
tained 76 conductors, euch weighing 150 lb. per mile. From 
Birmingham to Warrington the type of cable used wus 
modified by the insertion of a ring of 29 “screened ” (on- 
ductors immediately under the lead sheath. These screened 
conductors consist of wires weighing 70 lb. per mile, insulated 
with paper and covered externally with copper ribbon *003 in. 
thick. The latter makes electrical contact with the lead sheath 
throughont each length of cable, so that each conductor is 
surrounded by an earthed screen which completely shields it 
electrostatically from the inductive action of currents in 
neighbouring conductors. The copper tape also acte, though 
leas perfectly, as an electro-magnetic screen, so that although 


Fia. 8.—SEcTION OF CABLE. 


these conductors are adjacent in the cable, they may, never- 
theless, be worked over long distances without appreciable 
inductive interference with each other. These screened con- 
ductors are intended to be used for local telegraphic communi- 
cation between the various towns on or near the route of the 
cable. The cable core inside the ring of screened conductors 
is made up of 74 conductors, each weighing 100 Ib. per mile, 
paper insulated and laid up in twisted pairs in the usual way. 
Different lays, or lengths of twist, are given to the groups of 
pairs in the several layers to prevent the practical 
parallelism, and consequent mutual interference, which 
would result from’ pairs having the same lay revolving 
together. 

[n the sections north of Warrington the whole of the 
cable is of a uniform type, which, however, differs from the 
type just described in one or two important respects. ‘There 
is the sume layer of 29 screened 70-lb. conductors imme- 
diately under the lead, but the inner core consists of 56 
100-Ib. and 12 150-Ib. conductors. The 100-lb. conductors 
are formed into groups of four pairs each by successive 
twinning—that is, two pairs are twisted together to form a 
group of four conductors, and two such groups of four 
conductors are twisted together to form a group of eight 
conductors. (The process may be carried another step by 
twisting two groups of eight together, but this lias not been 
done in the cable we are considering.) The complete core is 
formed by using a group of four pairs made up as above de- 
scribed as a centre, surrounding this by six similar groups, and 
placing one pair of 150-lb. conductors in each of 
the six spaces between these groups and the layer of 
screened conductors. In a section of the actual cable (fig. 8) 
it is difficult to distinguish the various groups, but an 
inspection of fig. 9 will make the arrangement as well as 
the system of numbering perfectly clear. The layer of 


screened wires is numbered from 35 to 65. It may be 
mentioned that the weight of the copper screening tape is 
roughly equal to that of the enclosed condactor. The 


_ electrostatic capacities of the conductors per mile are 


as follows :—(a) 70-lb. screened, 0°12 mf.; b) 100-lb. 
loops, 0°06 mf.; and (c) 150-lb. loops, 007 mf. Cables 
made up by successive twinning are said to be of the 
* multiple twin " type, and the idea of forming a cable in 
this way is due to Mr. A. W. Martin, now assistant superin- 
tendent of the Eastern District. It is hardly too much to say 
that ninety-nine out of a hundred cable engineers who had not 
actually seen conductors stranded in this way, would have 
regarded the proposal to do so as utterly impracticable. The 
great advantage of the method is the facility it affords for 
joining up conductors in parallel, so as to obtain circuits of 
greater conductivity without increasing tlie capacity in any- 
thing like the same ratio. For example, out of each group 
of eight wires, we can have four loops with conductors of 
100 Ib. per mile, two loops with 200-Ib. conductors, or one 
loop with 400-Ib. conductors, aud in each case the loop, or 
loops, so formed will be free from inductive disturbance. 
The system also possesses the advantage that additional 
circuits may be formed by superposing (or superimposing, as 
it is commonly called) on the various loops. 

For telegraphic communication it is possible to work 
quadruplex on the 70-lb. conductors up to a distance of 150 
miles, and quadruplex plus duplex on any individual pair of 
100-Ib. or 150-lb. conductors to a distance of over 200 
miles, so that the actual number of conductors by no means 
represents the possible number of channels of communication 
available. Moreover, Wheatstone working will not be subject 
to the sume limitations of distance, and with“ repeaters " at 
Warrington it will be possible to work at a comparatively 
high speed from London through to Glasgow. | 

Jointing.—The two wires of a pair are insulated with 
paper of the same colour, but the“ A“ wire is marked by 
rel and the “ B" wire, by white string. The groups of 
pairs ure wrapped with distinctively coloured papers. The 
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Fia. 9.—DrAGRAMMATIC SECTION OF CABLE. 


method of jointing each eight-wire group will, be easily 
understood from fig. 10. The individual wires are jointed 
by means of small copper tubes or sleeves, ] in. long, into 
which the ends of the wires are passed, the joint being 
then soldered and a paper sleeve slipped over it; but 
care inust, of course, be taken that a group of wires 
of one of the cables is connected with the corres- 
ponding wires of a similarly formed group of the other, 
and that wires are not crossed from one core to another. 
The most convenient main cores may, however, be selected 
for jointing together irrespective of colours. 

In preparing the cable ends for jointing, the cores are first 
separated, and after two similarly constructed cores (g and 9’, 
fig. 10) have been selected, they are each divided into two 
pairs of four wires by unwrapping the paper coverings, 
but these and the subsequent coverings are not entirely 
removed, as they are indispensable-for purposes of identi- 
fication. 
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Each four-wire portion is then similarly divided into two 


As each of the differently coloured pairs of wires—red, 
. White, blue or green—is laid up with a distinctive lay, it is 
necessary to follow a' definite plan in jointing the pairs 
together, in order that the. greatest immunity from induc- 
tive disturbance may besecured. At each joint the coloured 
pairs are connected as follows, the colour first mentioned 
in each case being taken from the side from which the 
jointing is proceeding :— 


White pair is joined to Green pair. 
Red | 


ji - Blue „ 
Green „ ee Red „ 
Blue A z White „ 


Keeping these colour changes in view, a pair of wires 
on one side is now jointed to a pair upon the other, as 
ato « in the figure. When this has been done, the second 
pair, b, of the four-wire core on the one side is joined 
to that, b!, on the other: forming a through four-wire 
core e et, all the wires in which should be under one 
wrapping of paper. 

The four-wire cores, / and /i, under the same paper 
wrappings as e and e! respectively, are now jointed in a 


delteied Ress. 
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Fia. 10.—SvsTEM OF JorNTING. 


precisely similar manner—i.e., ¢ to c! and d to di, thus 


completing a through eight-wire core, y %, all the wires 


being under one wrapping of paper. 


When all the conductors have been jointed and neatly . 


arranged, the lead sleeve is slipped over the joint and care- 
fully soldered to the cable sheath. (The making of a wiped 
joint on a cable in position is, it may be observed, an opera- 
tion requiring special skill on the part of the plumber, and 
many otherwise experienced men fail in this.) The joint is 
then thoroughly dried by means of charcoal braziers, the air- 
nozzle in the lead sleeve being meanwhile left open to allow 
the moistureto escape. lf a piece of mirror held over the 
nozzle remains undimmed, the joint is considered to be 
sufficiently dry, the opening is closed by soldering over it a 
tinned copper disk, and the cap is screwed on. The sound- 
ness of the wiped joint is tested by putting air-pressure on 
the cable and covering the joint with a little soapy water. 
Any defeat in the soldering would be immediately indicated 
by bubbles in the latter. 

The latest und most efficient form of air-drying apparatus 
used in connection with this work consists of a Lacy and 
Hulbert’s “ Boreas pump driven by a petrol motor mounted 
with the necessary calcium chloride cylinders on a trolley. 
The normal speed of the engine is 700 r.p.m., and of the 
compressor 300 r.p.m., bnt these can be varied by means of 
a lever. The specified capacity of the compressor at the 
above speed is 10 cb. ft. of free air per minute to 30 Ib. 
pressure. l 
This form of desiccator is much more efficient and rapid 
in its action than the hand-worked pumps sometimes used. 

In addition to the facilities for testing afforded by the 
pillar test-boxes above referred to, regular test, boards, pro- 
vided with pegs and cords and all necessary testing instru- 
ments, are installed at various important points. 

Warrington will be a most important centre of the system. 
It is from this point that cables to Liverpool on the onc side, 
and to Manchester, Leeds, &c., on the other side, branch off. 
Moreover, as this place is very nearly midway between 
London and Glasgow, it will probably be found to be the 
best point at which to install the “relays” or “ repeaters ” 
for through working on the important trunk circuits. The 
introduction of a repeater, as is well known, greatly 
increases the speed of working of the circuit. Theoretically, 
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if the speed through 400 miles of cable were 100 words 
per minute, the insertion of a perfect repeater midway 
would increase the speed to 400 words per minute, 
that is the speed at which either section could be 
worked separately, since, other things being equal, 
the speed varies inversely as the square of the distance. 
In practice, however, the moving parts of the repeater’ 
possess inertia, which reduces the speed considerably, 
so that the actual speed obtainable in the case supposed 
would be nearer 300 than  4Q0 words per minute. 
Again, duplex speed on a given circuit is usually about 
35 per cent. less than the simplex speed on the same 
circuit. 

Much of the work of trenching and laying the iron pipes 
and of drawing in and jointing the cables has been carried 
out under the most adverse conditions. Up in the West- 
morland and Cumberland hills, for example, the engineers 


and the men under them practically lived on the scene of 


operations, and were frequently drenched to the skin by 
the heavy rains which are so prevalent in those parts. They 
were sometimes flooded out of their tents, and in the neigh- 
bourhood of Shap had, it is: understood, very lively and un- 
welcome visitors in the shape of snakes which crawled into 
the tents. In Scotland the truant schoolboy lent a hand to 

the work by setting fire to a shed close to 
which some of the cable drums were lying. 
Four or five drums were badly burnt. 
In another case they poked broken glass 
into the barrels of the drums, and some of 
it getting between the coils of cable caused 
some damage. 

The strength of national feeling in 
Scotland was curiously exemplified in the 
action of a District Committee who 
objected to the Roman numerals ** VII" 
under the Royal initials E.R. on the 
pillar test boxes (vide fig. 2). Appa- 
rently our Gracious King is not Edward VII of Scotland 
though he is of England. . The numerals were chipped off 
in this district in deference to local susceptibilities. 


ERRATA.—In our previous article (ELECTRICAL REVIEW, 
January 12th, p. 44), fourth line from end, for fig. 6 read 
fig. 7, and second line from end, for fig. 7 read fig. 5. 


A NEW CONDUCTOR FOR HOUSE WIRING. 


À MODIFIED form of protected wiring for earthed or un- 
earthed installations has been recently introduced by Herr 


6 d 


Fic. 1. Fira. 2. 


E. Kuhlo, chief engineer of the Stettin Electrical Co., and 
is described in the Elekírotechnische Zeitschrift. The method 
resembles wiring with lead-covered cable or concentric 


Fia. 3. 


wiring, and was devised so as to avoid the objections to the 
ordinary wiring in metal or insulating pipes. Amongst 
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these objections are the clumsiness of the piping and the 
difficulty in bending it and in drawing in the wire, whilst 
the liability for condensed water to collect in the pipes is a 


source of danger to the insulation. "The new wire consists 
of an ordinary copper core insulated in the usual manner, 
and then surrounded by a tightly fitting brass covering 
cloged by means of a longitudinal folded joint, as shown for 
a single-core cable, in fig. 1, and for a three-core cable, in 
fig. 2. Sometimes a copper or a steel covering is used. 

The thickness of the covering is chosen so as to give 
ample mechanical strength, and a cross-section at least 
equivalent to that of the copper conductors, whilst at the 


Fic. 5. 


same time it is readily bent. The outer tube acts merely as 
mechanical protection in the case of an unearthed system, 
but is used as the earthed return in an earthed system, just 
like the earthed outer in ordinary concentric wiring. 

The joint boxes and fuse boxes used with the system are 
shown in figs. 3 and 4 respectively, whilst fig. 5 shows the 
bending tool employed for the larger sizes of conductor. 

The conductor is made up in convenient rolls of 50 or 
100 metres, and is suitable either for laying in plaster or 
lixine uncovered, 


OUR CHANCE IN CHINA. 


AT a moment when an extraordinarily thorough boycott of 
American goods has pressed the mercantile population of 
Shanghai and of China itself towards ruin; when similar 
measures have been threatened against English trade ; when 
the 7'/mes correspondent asserts that there is “a widespread 
determination to grant no further commercial concessions to 
foreigners, and native companies are being formed to under- 
take railway and mining enterprises, while a vigorous anti- 
foreign agitation has been started iu the native Press,” it 
may sound strangely inconsistent, to suggest that now is the 
time riper than ever for our merchants, our manufacturers, 
onr agents, and our whole business forces to bestir themselves 
as never before in preparation for an invasion of the Chinese 
Empire. The integrity of that Empire is guaranteed by tlie 
pact between Great Britain and Japan. That pact, there- 


fore, is the guarantee of the integrity of British trade. 
But China limps, one hand on the shoulder of each, between 
Britain and Japan, and depends for progress as much as for 
protection on the equal marching of both her supporters. 
With one down or dragging, poor China is in dire peril of 
her own choicest penalty—death by a thousand cute; for 
though the vultures have retiréd from the carcase upon 
which they had but just whetted their beaks, when it was 
snatched from them and resuscitated, they hover each in his 
eyrie waiting, as vultures can wait, for the rescuers them- 
selves to weaken or quarrel and part. How then fares the 
integrity of trade, when the ventures of our merchants may 
depend on the continued good-will, or the continued good 
health. of the supporting allies? Why, badly, if there is any 
zround for our belief that Japan works for itself first and 
itself last. What nation does not ? 

The integrity of the Chinese Empire and of the trade of 
the English foreign devils—we don't trouble about the others 
—would be poorly guaranteed in permanence by the present 
alliance, because we do not think that the heart of the 
Japanese people bears us any better will, when it comes to 
trading and concessions, than does the heart of the Chinese. 
But this much-talked-of integrity is not going to depend on 
any borrowed foundations. China, after a period of cordial 
drinking, cleansing, and throwing off bandages, is going to 
lean less and less heavily on her crutches, is going to 
limp no more, and, finally, will walk alone, the proud 
guarantor of her own inviolability. 

That optimistic forecast, derives its breath from a perusal 
of two special articles on ** The New Chinese Army," in the 
Times of December 25th. and January Ist, and of a leader, 
based on those articles, in the 77mes of January 2nd. 

Manceuvres have been held. in. the North of China with a 
“new model" army of 35,000 men. Not a great deal 
to make a stir about, perhaps, when the population of China 
proper is something over 400 millions. But the actual 
numbers are nothing—at present. China has armies of 
various sorts which may number more or less than a million. 
Nobody cares much whether that kind of army is iunumer- 
able, for it is of no fighting value : but these 35,000 men are 
the nucleus of a new army composed of real soldiers and real 
arms—not unpaid brigands handling bows and arrows and 
gingalls. It is intended that 35,000 shall become 120,000 
by the end of this year, and that in 10 years—for which 
period at least we may expect the Anglo-Japanese alliance 
to be effective there will be a standing army of half a million 
and a reserve of a quarter of a million. 

The 7imes rightly thinks that we should be cautious :— 
Many accidents may happen in a country like China to 
prevent the execution of the ambitions designs which our 
correspondent describes. The party of reaction is powerful, 
the national prejudices are profound, and official corruption 
and incompetence are widespread and inveterate. So far 
the movement is in its infancy, and it may, or may not, grow 
to manhood.” 

We, who, by reason of our environments, are almost 
mentally incapable of thinking in terms so huge as those 
which express the extent aud popniation of China, cannot 
quarrel with these cautionary words. None but a son of the 
Orient can hope to prophesy with any chance of fulfilment 
the ultimate actions of an Oribntal nation, so it would he 
presumptuous for us to do so, but we can try to interpret the 
writing on the wall. 

For four years already this new army has been in 
preparation, and for much longer the whole Chinese nation 
has been struggling to break its white man’s bonds. Japan's 
mastery of Russia has infused a giant's strength into the 
Celestial Empire, and we may look forward to direction and 
force being given to -that strength within the next decade. 
The omens are propitious, and China awakes. Stung and 
lacerated by the cruelty and ignominy heaped upon her 
during her restless sleep she wakes infuriated against her 
tormentors, and determined to keep them at arms length, 
until, perhaps, one day she develops muscles to grasp and 
crush them. 

That is China's dream, but will it be possible out of 
dreamland to act as she would wish? 

This new army is to be paid. It is to be fed, and 
clothed, and transported. All this is to be done by the 
Government. That alone means the stimulation, resur- 
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rection and birth of scores of industries. It means the 
construction of railways and the making of roads and 
bridges, for there are no railways or roads or bridges worth 
speaking about in China. It means the development of 
collieries, of metalliferous mines, of ironworks, and of all the 
components of our own lives, which we do not recognise 
sing they are old enough to have been welded into the 
whole. | 

If China does not just yawn, turn over on its baby army, 
und go to sleep again, its awakening will keep the world in 
work for a century. 

How should Rip vau Winkle know, when he starts up 
covered with the rags of a forgotten age, how to set about 
clothing himself in the modern fashion ? It is inconceivable 
that he should run back into the woods and evolve for 
himself, through as many ages as it has taken the new 


world by which he is surrounded, the garments that will fit” 


him to take his place in society. Rather, he will go by 
night to a tailor in the town, and get himself—awkwardly 
enough—into his new clothes. 

What Japan has done China will do, and we may be sure 
that Japan will try to do it for China, but our business men 
can gauge the capacity of that remarkable nation, and will 
tell us that the crumbs that will fall from her table will fill 
our stomachs if, our mouths are open and in the right 
place. 

Whether Japan or China will be ever sufficient unto them- 
selves, or whether between them they will close the door to 
the white man whose civilisation they adopted, is a specu- 
lative problem which need not trouble us in the least just 
now. What will be, will be, and all we have to think of is 
whether the Chinese demand will last long enough to repay 
us with interest for anything we may spend in organisation, 
propaganda and tools. Ourselves we cannot doubt that wise 


and even bold expenditure will come back manifold, and 


however much the doctrine of the Asiatic League may appeal 
to the hearts of the yellow and the brown, we cannot bring 
ourselves to believe that, East and West can live apart. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


To OUR CORRESPONDENTS.—AÀs8 our readers are aware, 
we are frequently asked the name of the makers of such and 
such a thing, where it can be got, or how it is made: to 
oblige our correspondents we insert these inquiries in our 
columns, and forward the replies to them. Many inquiries 
also reach us, which we are able to satisfy without the 
assistance of our readers, and when these are not in our 
opinion of general interest, we reply direct by post. 

We make no other stipulation than the usual one, that 
correspondents shall acquaint us with their names and 
addresses; we regret to say, however, that not only do some 
of these inquirers neglect the ordinary courtesy of enclosing 
a stamped addressed envelope for reply, but in some few cases 
they give false names and addresses. Why they should 
adopt tbis course it is difficult to say; is it excessive 
modesty, or a natural bias towards dissimulation 7 Whatever 
the cause, the natural result is that the letters which we 
17 88 to them come back through the Returned Letter 
Office. 

We need not dwell upon the discourtesy to ourselves ; we 
must, however, point out that this indefensible practice con- 
stitutes an uffront to those of our readers who kindly take 
the trouble to reply to such inquiries. Our attention has 
been drawn to the matter by the fact that the person whose 
inquiry regarding steel strips was published in our issue of the 
12th inst., gave a wrong address, and several letters in reply 
to it have been returned. Obviously, the inquirer thus 
deprives himself of the possibility of reply, and his crime 
brings its own punishment; but this does not compensate 
our correspondents and ourselves for the time and trouble 
expended in vain.—Ens. E.R. 


Electric Lifts. 


Our attention has been drawn to the article in your issue 
of January 5th by Mr. Percy Good, on the comparison 
between the working cost of hydraulic and electric lifts, 
and we notice that the figures there given are based on tests 
taken by means of a dead-beat ammeter when the lifts 


were running, with an estimated allowance for starting 


current. -> 

We would suggest that the most efficient method of test- 
ing the cost of working electric lifts is that which is now 
adopted by the majority of consulting engineers in pro- 
paring specifications, viz. by running the lift with a 
Specified load for a definite number of journeys, and 
taking the current consumption actually registered .on the 
meter. ) 

We have fitted several lifts for the North-Eastern Railway 
Co. under a specification of this character, and the following 
results have been obtained when the machines were tested 


by their engineers :— l 
Load. Bpeed. Pigs Trips per 
t. 


owt. ft. in. h. r. u. 
Hull Station Hotel, passenger lift... 10 200 31 9 . 374 
Hull Station Hotel, luggage lift ... 10 150 419 28 
York Station Hotel, passeuger lift... 10 200 42 0 25% 


The machines at Hull Station were fixed overhead, and at 
York down below, which accounts for the slightly higher 
efficiency of the Hull lifts. 

If the consumption is worked out on the same basis as in 
Mr. Good's figures, taking the travel at 33 ft. 9 in., or half of 
the full travel of 67 ft. 6 in., the figures shown in our table 
will equal about 4:5 B. T. U. for 150 journeys, as compared 
with the estimated figure of 4:7 given in his article, which, 
of course, closely confirms the figures suggested by him, based 
upon estimated consumption. 

MWe note that in working out the comparative cost, he 
suggests taking 150 journeys per day, half the height of 
travel and with half load; we think, however, that in a 
busy office building the consumption would considerably 
exceed this. | | 

If it were taken out at 150 full journeys, travel 67 ft. 
6 in., load 10 cwt., we should base the figures as follows :— 

Hydraulic Lift.—Consumption, 7 gallons per complete 
journey ; 150 journeys x 7 gallons x 78 days per quarter ; 


. 81,900 gallons per quarter, which on the Hydraulic Power 


Co.'s scale would cost £13 12s. 6d. per quarter. 

Electric Liff.—The same number of journeys with the 
electric lift, taking either full load up and down, or half load 
up and down (which would give practically the same resulta 
as regards the consumption), and taking current at 2d, per 
unit, which we think is nearer the average than 24d., would 
give a cost of £5 17s. per quarter. Showing a saving of 
£81 28. per annum in favour of electric power. 

It should be borne in mind, however, that with an 
increased water consumption, owing to a number of lifts 
being used, the comparison becomes more favourable to the 
hydraulic lifts. 

For instance, if there were three similar lifts in the same 
building, or in the same ownership, the cost of water would 
become £30 168. per quarter, and the cost of current 
£17 158. per quarter. | 

Mr. Good, in his article, ignores the question of first cost, 
but inasmuch as this would, perhaps, be 50 per cent. greater. 
in the case of electric lifts, the extra allowance for interest 
and depreciation on the extra outlay should, of course, be 
added to the cost of current, in order to arrive at a really 
fair comparison as to the relative advantages of the two 
systems. 

R. Waygood & Co., Ltd. 

London, January 19th, 1906. 


Armature Coils and Nitrie Acid. 
: Referring to Mr. Patchell’s reply at the J. E. E. to 
the letter I addressed to you on the above subject in 
your issue of the 22nd ult., may I be allowed to point 
out that Mr. Patchell is certainly under one misappre- 
hension in this matter, namely, that his criticisms have 
given rise to ill-feeling. 
case as far as we are concerned. As a matter of fact, 
we regret, very much that on account of the manner in which 
the matter was raised by Mr. Patchell, we had no alternative 
but to take notice of it, and to give the ntmost publicity to 


This is certainly not the ` 
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the true facts of the case with the help of the technical 
Press. | 

As for the reply itself, I will leave it to those who have 
followed this matter to form their own opinion as to whether 
the interpretation I and others gave to Mr. Patchell's remarks 
^ was correct or not, and as to whether there was justification 
for objecting to these remarks. The whole point of my 
letter is fully borne out by Mr. Patchell’s reply, namely, that 
without knowing the facts and details of the case, Mr. 
Patchell advances certain opinions as to the causes of the 
trouble (which causes, as a matter of fact, have never been 
in doubt), and that these ‘opinions, if allowed to go uncon- 
tradicted, do a grave injustice and injury to the builders of 
the machines, who, I may take this opportunity of stating, 
were pioneers in three-phase work, and were building 
10,000-volt three-phase plant at least seven years before the 
Bow plant was thought of. . 

In reflecting on this matter, I recall the remarks of a well- 


known American engineer, made during the discussion on an 


(American) Institution paper not long ago. In dealing with 
un allied subject (A. I. E. E. Journal, Vol. 22, page 369) he 
, stated :— The building and testing of high tension 
apparatus, transformers or generators, i8 an extremely 
intricate and complicated problem, and no person who has 
not worked on a design and used such material can have any 
real appreciation of the difficulties involved." 

These remarks are certainly applicable to the present case, 
and | doubt if few outside manufacturing circles really 
realise what it means to build two-phase plant at what is 
practically 15,000 volts for climates such as that of 
London. | | 

I read Mr. Duddell’s remarks on the question at issue 
between Mr. Patchell and myself with great interest : they 
show a real knowledge of some important considerations 
which have to be taken into account in connection with the 
question of the slot insulation of such high-pressure machines. 
In this connection, I would like to point out that the slot 
insulation in the Willesden alternators never guve the 
slightest trouble in itself ; the whole trouble at Willesden 
was due to the destruction of the insulation of the individual 
turns by the formation of nitric acid—and this in spite of 
the fact that the conductors were heavily braided, and that 
the pressure between adjacent layers never exceeded 14 volts. 
Apart from Mr. Highfield, it would appear from the report 
of the discussion on Mr. Patchell’s paper that not one of the 
speakers (the author of the paper included) properly appre- 
ciated this point—namely, that the slot insulation never 
gave any trouble, and was not acted upon chemically as far 
as we know, and that the breakdowns which occurred were 
due solely to the short-circuiting of adjacent turns, with the 
consequent, burning and damage to the slot insulation. 


| A. C. Eborall. 
London, January 22nd, 1906. 


— — 


New Method of Electrical Storage. 


I have the misfortune to be the manager of an electric 
supply company carrying on business in a Continental health 
resort Where our. consumers’ chief occupation is to find fault 
with the electric Supply. | have collected quite a variety of 
the usual kind of complaints, but I think that for ingenuity 
the following is unique :—As our consumers wished for 
„more light from their lamps," we recently raised the 
pressure so as somewhat to over-run the lamps. It is now 
stated that ** it is disgraceful for a company to fraudulently 
raise the pressure, because the meters being made for the 
stated pressure, can only pass on this intensity to the lamps, 
and, therefore, the excess remaius in the meter to turn it 
round and put money into the shareholders! pockets." 


W. A. B. 


—— — — 


How to Screw Conduit. 


We have observed the letter written by Mr. Schmahl, of 
the Armorduct Co., in a recent issue on the above matter. 
We consider that the manufacturers of steel conduit have 
adopted a standard size and thread which, for a number 
of years past, has met the approval and requirements of the 
electrical trade, und these sizes and threads are regarded as 
the standard. : 


We also consider that the standard heavy gauge tubes, 
guch as are supplied by this company and which are identical 
with those of most of the other makers, are sufficiently heavy to 
meet all the requirements and contingencies of electrical 
wiring. Although we find a fairly laree demand for screwed 
conduits of a lighter gauge than the beavy, we do not 
recommend their use. 

We entirely disagree with the conclusion at which Mr. 
Schmahl has arrived as to the adoption of gas sizes, and we 
fail to see that any advantage whatever is to be gained by 
increasing the gauge of the tubes beyond, the standard 
heavy. Why, therefore, should gas sizes be used? Is it 
because a few who have lately joined the list of electrical 
contractors want to utilise their old tools, or is it that Mr. 
Schmahl is only dealing in gas size tubes? 


For the Metallic Seamless Tube Co.. 
F. W. Bayuiss, Director. 


Birminghain, January 23rd, 1906. 


Warning. 


It may be well to let the following facts be known. A 
man giving the name of John Forsyth, of Park Hall Farm, 
Althorpe, Northampton (said to be a stud farm on Lord 
Spencer's estate), called on me last week mentioning the 
name’ of some clients of mine as having advised him to see 
me, He stated he wanted his place lighted, utilising for 
the purpose an existing gas engine, and went very circum- 


‘stantially into details with a good deal of local colour thrown 


in. On leaving, he asked his best way and the fare to 
Westminster, and, of course, found te had not enough cash 
with him. In such a case, one is placed in a position in 
which it is impossible not to meet the necessity by a few 
shillings. On inquiry it was found that no such address or 
person of the name existed, thus putting me to the loss of a 
day and expenses. 
found it to be correct that my clients had referred him 
to me, which, of course, they had done in the ordinary 
course, quite unaware of the man’s character. | 

He is of rather rough exterior, but educated, about 58, 
thin-featured, with brownish and partially white hair and 
whiskers, medium height, wearing a long ulster and hard 
round hat. 

Any engineer at whose office this man may turn up would 
do a service to the profession if he would detain him and 
telephone for me. 

H. D. Wilkinson. 


London, E.C., January 23rd, 1906. 


— — 


MHan International Exhibition, 1906. 


In the letter which appeared in your issue of December 
15th, 1905, a strong appeal is made by the writer, Mr. 
Serena, the Hon. Exeentive Commissioner, British Section, 
for British manufacturers to be represented at the Italian 
Exhibition. It is pointed out that “ it is a great commercial 
opportunity for Manufacturers," but that indifference on the 
subject prevails in this country, and that, as on previous 
oveasions, ** we shall make a display unworthy of our indus- 
trial greatness, unless there is an awakening at the eleventh 
hour." 

] am not aware to what extent, British manufacturers have 
responded to the invitation to be represented at the Exhi- 
bition, but if the experience of my own firm in this matter 1s 
any criterion, Jam inclined to think the **indifference" is 
justified. 

At the beginning of October, 1905, our firm entered into 
negotiation for space in the Machinery Section, and were 
informed there would be a large exhibit of machinery in 
motion in the Working Hall for Industrial Arts. We 
applied for space, but were then informed that our machine 
could not be admitted to that section, as we did not “ pro- 
duce a finish product." We then asked if we might show in 
the General Machinery Section, or wherever stationary steam 
boilers were located. The reply was, we could go in the 
electric Transport by Land Section, Category 1—Generating 
Plants. 
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We were next informed that only locomotive: boilers were 
to be shown in this section, and Marine Boilers in the Sea 
Transportation Section, and we could have space in this latter 
if we desired it. We did not think this suitable, and again 
asked to be included in the General Machinery Section, 
but our application form was returned with the intimation 
that boilers will not be admitted in any of .the sections 


unless they are of the marine type or for locomotives, and 


there the matter ends, so far as we are concerned, after a 
voluminous correspondence extending over three months. 
** To me it seems inconceivable that, at an Exhibition of the 
importance the one in question is said to have, the steam 
boilers shown should be limited to the two types referred to, 
in view of the present and prospective improving trade 
conditions in industria] concerns throughout Northern Italy. 
.. We have had some experience at Exhibitions, having been 
3 nted at most of the important shows in various parts 
of the world during the past half century, but in this case it 
is unique. Of course, the case offour firm may be excep- 
tional, but I think your readers will agree that such 
experience is not conducive.to British manufacturers going to 
the trouble and expense of exhibiting abroad to combat 
foreign rivals: I also understand that a firm of electrical engi- 
neers have received the sole right of supplying the power on 
the understanding that no other firm is allowed to show 
generating machinery. This mode of dealing does not seem 
to be right in the case of an Exhibition. What, might I 
ask, is the use of the British Government granting a subsidy 
of £10,000 towards the cost of a British Section, with con- 


ditions,as above related ?, om cer I, 
Frequent Exhibitor. 


— — 


British Canals. 


With reference to the note headed Our Canals " in your 
issue of the Sth inst., it goes without saying that any 
attempt to purchase the canals by compulsion at actual value 
would meet with great opposition from their present owners. 
May I suggest, however, that the formation of a Canal Syn- 
dicate, under some amount of Government control, perhaps, 
in which railway companies and others who are now owners 
could be allotted shares in proportion to the actual value of 
their canals, might prove acceptable. This would secure to 
the railway companies a fair proportion of any profits arising 
from the working of the canals, and would probably ensure 
their co-operation in the schemes for the improvement of 


our waterways, whilst at the same time it would introduce 


an element of competition which would undoubtedly tend to 
the bettering of our railway facilities. 
| Charles Dean. 


Stoke-on-Trent, January 22nd, 1906. 


— 


Protection in Excelsis. 


The point which Mr. Byng and others stumble over is tlie 
fallacy that foreign competition displaces labour. In the 
first place, I should like to point out that such Protectionist 
countries as Germany, Spain, Italy, Russia and the United 
States have large armies of unemployed, and also that even 
Protectionists desire to build up a big export trade, which can 
only be done by building up a corresponding import trade, to 
pay for it. Furthermore, if foreign competition displaces 
labour, what about homecompetition ? Why not restrictall the 
London market to London firms. Let us put a tariff wall 
round each town, and then see whether there will be any 
unemployment. : 

Mr. Byng tries to prove that the larger the percentage of 
labour employed in making an article the less unemployment 
there will be. How is it, then, that Mr. Byng uses as much 
labour-saving machinery as he can, and why is it that 
unemployment is no worse than it was in the days of the 
hand-loom weaver and hand-made goods generally ? 

As a matter of fact, we none of us have as many things 
as we want: and the niore goods there are in this country, 
whether produced at home or given to us by the benevolent 
foreigner, the better we shall be pleased. Sudden changes 


in imports or exports will have a slight temporary effect on: 


employment—sometimes good, sometimes bad; but in the 


long run unemployment is due to the attempt of trade 


unions to enforce a standard wage for good and bad alike, 
to unwillingness to work, and by the inability of capitalist 
and worker alike to adapt themselves to the changing wants 
of the consumer. ! 

As regards the payment for imports by capital, the fact 
is that during the 10 years ending 1902 we imported on an 
average £6,000,000 more bullion and specie per year than 
we exported. | | 

In the example of international trade given in your issue 


of January 12th, I did leave out of account the effect of 


tariffs and freights, because these things do not affect tlie 
main principle, bnt like dams erected in the course of a 
stream, they may change the rapidity and even the direc- 
tion ef flow. The effect of tariffs and freights is very well 
shown by the accompanying diagram. The left-hand por- 
tion of the diagram represente, say, England, and the right- 
hand portion Germany, all other countries being excluded 
to simplify matters. In both cases s and p are the supply 
and demand curves for some one article in the respective 


sountries. That is to say, s shows the relation between the 


quantity and the price with which the home manufacturers 
can supply. D represents the relation between the quantity 
and the price which the home consumer is willing tó pay. 


If there is no intercourse between the two countries M and P 


Diagram SHOWING EFFECT OF TARIFFS AND FRBIGHTS. 


represent the prices and quantities produced in the two 
countries. Now let there be an export trade to Germany, 
H € being the amount of the tax and freight per unit quantity. 
Then the normal level of prices- in the two countries will 


differ by this amount, and since the export from England 


is equal to the import into Germany, we see that 
England produces A C, consuming B C and exporting 
A B, whilst (Germany consumes H F, of which H E is the 
home production. If the tariff is raised high enough, trade 
is practically prohibited. The effect of the tariff and freight, 


as will be seen from the diagram, is to increase prices in 


Germany, and decrease them in England. Very occasionally 
the curves s may be inclined the other way. | 

* Free Trader" asks me if I consider that foreigners 
have the same ridiculous notions as regards Protection. The 


Socialists in Germany, most of the Democrats in America, 


one party in Australiu, the Premier and many of his 
followers in Canada are Free Traders. I have only had 
personal experience of America, but I have no high opinion 
of the Americans’ knowledge of economics. An American 
can see a very long way down a straight street, but not far 
round a corner. In other words, he is keen but narrow. 

As regards our great Colonial markets, some misconception 
exists. The percentage of our exports going to British 
Possessions for the five-year periods up to 1900, beginning 
in 1860, were 33:2, 27:6, 25:6, 33:0, 34:5, 85:0, 33:4 and 
3471. 

| Frank Foster. 
Manchester, January 21sf, 1906. 


[At the special request of our correspondent, we insert this 
letter, lest, as he says, by its omission, it might be inferred 
that he could not reply to the questions put to him. 

Since we wrote the foregoing lines, several other letters 
have been received. T" points out in reply to Mr. Jas. 
Forster, that erport duties cannot be imposed in the United 
States without an entire revision of their Constitution—an 
improbable procecding. 

„We Are Seven " (Birmingham), replying to the same 
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letter, with reference to the statement that America would 
not take a tax upon foreign wheat lying down, asks what we 


can do when America puts a tariff upon our manufactures, 


making it practically impossible for us to send electrical 
manufactured goods into their country. We have to take it 
lying down, as we have no means of retaliation. He also 
states that it is absolutely against the American Consti- 
tution to impose a duty upon exported goods, and to alter this 
is practically impossible. Germany, France, and other pro- 
tected countries can buy cotton, copper, &c., from America at 
the same price as ourselves. How is it there is no export 
duty pui on these articles by way of retaliation against the 
countries mentioned ? | 

„A Manufacturer and Tariff Reformer,“ as we go to press, 
writes pointing out the same fact. 

This correspondence is now closed.— Eps. E. R.] 


Thermal Efficiencies. 


While admiring your endeavours to put a check on thé 
extravagant claims of manufacturers and others wishmg to 
sell their goods, and being duly grateful for the same, I 
consider Mr. Bennis has not received fair play at your 
hands. 

Your current leading article states that the question at 
issue i8 that of the feasibility of securing a thermal efficiency 
of 85 percent. Why, Sir, obviously it is possible ; and, 
under ce fai circumstances, no difficult matter either. Nor 
are these circumstances far different from what Mr. Bennis 
states in your “ Correspondence " columns. His keynote is 
high furnace temperatures ; whether or not these temperatures 
were detrimental to the boiler he did not discuss. His 
other conditions were up-to-date improvements in steam- 
raising plant. 

Now, taking the Erith’s Engineering Co.'s de- 
lightful elementary method of arriving at possible 
efficiencies with which your current leading article appears 
well pleased, and remembering these two conditions of Mr. 


 Bennis, our furnace temperature at once rises above 3,000? 


F., T our chimney gases are brought considerably below 
400° F. 

-We all know that in these days of various kinds of 
mechanical draught, it does not matter in the least what 
difference of temperature exists between the chimney gases 
and the atmosphere. The draught will still be maintained, 
and can be regulated as desired. 

If an instrument is used to show when the right amount 
of air is being admitted, and the stoking is theoretically 
correct, there is no reason why the chimney gases should 
escape at a higher temperature than 200° F. or 300? F., 
after passing through superheaters, economisers and many 
other modern heat-extracting devices. 

Taking, then, the Erith's Engineering Co.'s suppositious 
case, and altering only their 400? F. limit to 200? F. above 
the atmosphere for the exhaust gases, we at once see that 
the chimney losses are reduced to 6:6 per cent. Then if the 
other heat losses are only 6'7 per cent., the total thermal 
efficiency possible (I admit unlikely) comes to 86:7 per cent. 
If one takes no account of the life of a boiler, the furnace 
temperature can be raised considerably above 9,000? F. 
And so I consider that Mr. Bennis's tests are not only 
possibly correct, but quite probably so. 

I ask Mr. Bennis if he ever did claim 88-1 per cent. 
efficiency for a boiler alone, as stated hy Mr. Booth, or were 
his words misunderstood ? 

Percy St. George Kirk. 


Castlecary, Junuary 22nd, 1906. 


I much regret the personal tone adopted by Mr. W. H. 
Booth in his letter published in your last issue. 

His statement that I and my firm's representatives have 
* pursued him," &c., is due to an entire misconception on 
his part. 

I may here add, and I trust that the addition will console 
Mr. Booth, that the words “irresponsible scribbler" were 
not intended to apply to him. It stands to-reason, on that 
gentleman’s own showing, that I should scarcely have quoted 
him in support of my claim, as I did in my letter which 
appeared in yours of the 12th, where I refer to him as Mr. 


William H. Booth, M. Am. Soc. C. E., the well-known authority 
on these matters," had I intended to apply to him the 
derogatory epithet of which he complains. 

Let me put the crux of the controversy in ledger form :— 


Mr. Booth's proof. 
Extract from report of test 
made September 20th, 1905 :— 
„Overall efficiency economiser, 
superheater and boiler 86:342 
per cent.” 


My contention. 
Working in connection with 
an economisér a good type of 
mechanical stoker and a super- 
heater as much as 85 per cent. 
can be utilised. 


I think this proves my case. 

Mr. Booth’s statement tbat I quoted his test in support 
of a trial made at Brighouse is, like his previous statement 
as to being “ pursued," &c., erroneous. 

| quoted his figures in support of the contention in my 
paper read at Huddersfield that 85 per cent. could be 
obtained under favourable conditions. The Brighouse result 
had not been mentioned in the present correspondence until 
he dragged it in. As he has done so, however, I would 
point out that we state clearly in the pamphlet to which 
Mr. Booth calls attention that all water was measured 
by Siemens meter, and we stated in a letter published 
in your issue of September 15th last that this test 
* was made solely to establish to the satisfaction of that firm, 
the relative efficiency and cost of evaporation at their works 
by hand-firing and by our machine stoker.” 

We ‘considered that this inference would naturally be 
drawn by anyone who noted our statement, that this method 
of measuring the water was used. 

The ratio which Mr. Booth describes as the. “real 
efficiency " does not appear to us to be of any practical 
value. For instance, if a very large excess of air be 
admitted to the boiler, thus lowering both the initial and 
final temperatures of the gases, the “real efficiency " might 
rise, whilst the useful efficiency as defined in my letter of 
last week would be very much lower than if the correct 
amount of air were admitted and ordinary combustion 
temperatures obtained. 

r. Charles Erith's letter, I ain glad to see, quite corro- 
borates my statement that high furnace temperatures give 
high efficiencies. He objects, however, that high tempera- 
tures involve prohibitive working cost and depreciation. 
Similar arguments were used against high pressure steam, 
and its introduction was thus seriously delayed in many parts 
of the country. The experience of many years’ use of the 
same much dreaded high temperatures with the Bennis 


machines has shown that this objection does not hold good 


with them. 

In conclusion, I should like to express my sincere regret 
that an inquiry into a question of engineering should have 
been converted into personal quarrel. No, ** quarrel " is not 
the right word, for it takes two to make one, and I have no 
grievance whatever against Mr. Booth, although he, most 
unfortunately, thinks that he has one against myself. 


A. W. Bennis, N. I. Mech. E. 
Bolton, January 23rd, 1906. 7 


'[We congratulate Mr. Bennis on his conciliatory attitude. 
We cordially agree with him that personal matters should be 
avoided in discussions on engineering topics.—Eps. E. R.] 


Technical Instruction. 


Dr. Walmsley, of the Northampton Institute, Clerkenwell, 
is reported to have said at the recent Couference of Tech- 
nological Teachers convened by the L.C.C. * that prior to 
the establishment of a trade school in any locality the 
employers should be thoroughly canvassed concerning the 
requirements of the trades of the district." Might not the 
same be said with respect to every technical institute? The 
writer believes that if this were done the employers would 
take a much greater interest in their apprentices than is 
done at the present time. In how many cases is it the fact 
that the teacher of a technological subject, with a oouple of 
science degrees after his name, has in the eyes of the employer 
no real practical experience. The employer is more likely 
to believe in technical training when it is imparted by ene 
who knows by actual experience the requirements of the 
trade. A short time ago one of the engineering institutions 
desired to get a member of its council {to represent the 
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interests of a particular branch of engineering in a new 
mechanical engineering technical institute then building. 
The effort was unsuccessful, as no outsiders were wanted on 
the governing body. T 

It may be of interest to note that at the Engineering 
Institute in question, one of the.general engineering physics 
classes has drifted into becoming a preparation class for some 
Board School teachers who desired to enter for a London 
University (Science) Examination!!! 

Engineer. 


LEGAL. 


ACTION BY Messrs. J. DEFRIES & Son, Lro. 


Ox Wednesday last week in the King's Bench Division, High Court 
of Justice, judgment was given by Mr. Justice Walton in the action 
brought by Messrs. J. Defries & Son, Ltd., of Houndsditch, E., to 
recover from Mrs. Brown-Potter and Mr. Gilbert Hare the sum of 
£154 for work done and goods supplied: for the presentation of 
„Du Barri " at the Savoy Theatre. The goods consisted of elec- 
troliers, which were used for a particular scene, and also for 
brackets. 

Mrs. Brown-Potter having become bankrupt, and her debts 
becoming capable of proof, the action was against Mr. Gilbert Hare 
only. This defendant said he had nothing to do with the financial 
part of the theatre, and had never given authority for his credit 
to be pledged in any way. 

His Lorpsuip said he acted on the assumption that the business 
of the theatre was carried on by Mrs. Brown-Potter for, and on, her 
own account, and for her own benefit, and Mr. Hare was not in any 
sense a principal or partner. He held that Mr. Hare was only in 
the employ of Mrs. Brown-Potter as an actor, aud also as joint 
manager of the theatre, and as such was not liable for the amount 
claimed. Then plaintiffs said the defendant held himself out as a 
priucipal and, therefore, he was liable; but bis Lordship came to 
the cunclusion that he had not done so, and he, therefore, entered 
judgment for the defendant, with costa. 


SWANSEA CORPORATION v. NATIONAL TELEPHONE Co. 


Tis case came before the Appeal Court on Monday for further 
consideration of the questions referred to Major Cardew, the 
referee appointed by the Court. 

Mr. DANCKWERTS, on behalf of the company, suggested the 
following additional question :— Whether, in order to afford all 
proper facilities for the transmission of telephonic messages between 
persons using the systems of the Telephone Co. and the Cor- 
poration in Swansea, junction wires in sufficient numbers should 
be laid between all or some and which of the company's and the 
Corporation's exchanges, and whether they should be one-way wires, 
that is to say, one set of wires to be used for calls from the com- 
pany's subscribers to the Corporation's, and another from the 
Corporation to the company, and whether such junctions should 
be enclosed in cables in sets or how otherwise. l 

Mr. BUCEMASTEB, K.C., took exception to the form of another 
question which seemed to leave it to the referee to decide whether 
if the provision of additional wires from the Corporation's Central 
Exchange to the company's sub-exchanges was found necessary, it 
should be made at the expense of the company or of the Cor- 
poration. 

Lord Justice VAUGHAN-WILLIAMS said they had not meant to 
suggest any such question. E 

Their Lordships amended this question in the sense desired by 
Mr. Buckmaster, and admitted the additional question proposed by 
Mr. Danckwerts. 


PRIVATE WIRE AND TELEPHONE INSTALLATION Co. v. 
Portman & Co. 


At the Westminster County Court on Monday, Judge Woodfall gave 
his deferred judgment in this case, where, as already reported, about 
£30 was claimed in respect to rent due for the use of wires. 

In giving judgment, Judge Woonprarr referred to the fact that 
in 1901 the Consolidated Co. laid the wires between the defendants’ 
offices and their own premises, for which the defendants were to 
pay the rent, and-in or about 1902 the present plaintiff took over 
the business of the Consolidated Co. Under the contract of 1901, 
the rent being payable in advance, the defendants continued pay- 
. ments for two or three years, and the rent payable in April, 1905, 
was the rent sued for. The defendants said the plaintiffs were not 


entitled to recover it, because the contract was illegal and 


void under the Act of 1869. The first point was whether this 
was a private wire laid solely for the use of the private 
business of the defendants, or whether it was a private 
wire between the défendants and the other parties. Were these 
three other parties, in fact, in business generally with the defen- 
dants, or were they acting independently ? He could come to no 
other conclusion on the evidence before him, but that they were 
acting quite independently of the defendants. He thought that 
the contract was in contravention of the Telegraph Aet of 1869, 


Notwithstanding this, the plaintiffs said they were entitled to enforce 
their contract, first, on the ground that what was prohibited by the 
Act was not tbe “laying of the wires." To him it seemed that a 
person supplying another with a means of breaking the law could 
not be heard in a court of law to enforce a contract for payment 
for such means so supplied. It was left to him to put a construc- 
tion as to what was the prohibitive part of the Act, and he 
could not come to any other conclusion but that this Statute 
intended to prohibit any such contract as the plaintiffs sought 
to enforce. "Therefore this contract was in direct contravention 
to the Act, and one which they could not enforce, and under 
these circumstances he found no other alternative but to give judg- 
ment for the defendants, with costs. 


Tramway COMPENSATION CaSES. 


AT the Glasgow Court of Session last weck it was stated that the 
claim by one John Buchanan for £500 damages for personal 
injuries sustained while travelling in a Glasgow Corporation 
electric car had been settled by the Corporation paying pursuer £150 
and expenses. The car in question was brought to a standstill 
suddenly, and claimant was thrown against a glass door and injured. 
It was pleaded that the motorman stopped the car with the hand- 
brake because the lifeguard had fallen. 

At the Preston County Court on 23rd inst., the Preston Cor- 
poration were ordered to pay £75 damages to Mrs. Hindle for 
injuries sustained by her whea travelling in one of their cars. She 
was thrown to the ground by a sudden jerk. 


SEIZURE OF GOODS SENT FOR SALE. 


Ox Wednesday in the King's Bench Division, High Court of 
Justice, Mr. Justice Sutton tried an action brouht by the British 
Prometheus Co., Ltd., of Kingston-on-Thames, to recover from Mr. 
Frank E. Tanbridge, of 19, Gower Street, Swansea, damages for 
alleged wrongful conversion of plaintiffs’ goods by the defendant. 
Plaintiffs are the manufacturers of electrical heating apparatus. 
Defendant denied that the goods were the property of the plaintiffs, 
and said they were rightly seized, and sold by the defendant under 
a distress for £25, being two quartera' rent due March 25th, 1905, 
from Messrs. E. A. Welch & Co. to the Smith Premier Typewriter 
Co., in respect of a shop at 3, Mount Street, Swansea. The goods 
were sold, but were insufficient to pay the rent and expenses. 

Mr. H. St. John Raikes was counsel for plaintiffs, and Mr. 
Bailhache appeared for defendant. | 

Mr. Rams said the goods were sold to Messrs, Welch & Co., 
but his submission was that they passed back to the plaintiffs, and 
that from March 11th they were only held by Welch & Co., as 
agents for and on behalf of the plaintiffs. Welch had disappeared 
from Swansea, taking away his personal belongings, but leaving the 
plaintiffs goods in the shop, they being the only stock there. . As 
rent was owing, the defendant, acting for the landlords, distrained 
and seized the goods, and they were sold for the rent due, If 
Welch did not hold the goods as agent for the plaintiffs, the 
plaintiffs had no cause of action. 

Mr. BAILHACHE submitted that there was no case in which such 
goods, under such circumstances, were exempt from distress. 

His LoRpsHIP said he was quite clear in this case that his judg- 
ment must be for the defendant, with costs. 


BUSINESS NOTES. 


The Universal Electrical Directory, — The 1906 
edition of this Directory will be published in the course of next 
week. i 


Consular Notes.—JaPAN.—The United States Consul 
at Kobé, in a recent report, states that the opening of the 
Hanshin Electric Railway between Kobé and Osaka marked a great 
advance in electric traction in Japan, this being the first line con- 
structed in that country to connect two large cities. The railway is 
operated on the overhead trolley system. The plant capa-ity is 
1,600 xw. The system covers a little more than 19 miles. There 
are in use at present 18 cars, which were made by the NiPPON 
SuaRvo Se1z0 Kaisa, of Naeoya, Japan, from a sample car imported 
from the United States. The cars are well made, and have a 
seating capacity of about 50. The rails were imported from 
Pittsburg, U.S.A., and the electric motors from Schenectady, 
U.S.A. The line is divided into four sections, the fare on each 
section being 1}d., and these are sub-divided into 2d. journeys. All 
told, there are 30 authorised stopping places between the termini. 
The average time taken on the journey is about 14 hours. There 
has been much speculation as to whether the new competing service 
will greatly affect the traffic between Kobé and Osaka on the 
Imperial Government Railway. Besides the difference of fares, 
which are 5d. on the tram and 84d. third-class and 25d. first-class 
on the steam cars, the electric cars run every 12 minutes against 
every hour on the steam railway, and have 30 stopping places as 
against 3. It is more than probable that the new line will cause a 
very considerable diminution in the receipts of the Governmert 
railway between these two cities. The amount of paid-up capital 
in this company amounts to about £148,500. The Aobé Chronicle 
of recent date, remarking on this question, says that it looks as if 
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there will be a boom in electric railwaya before many months are 
past. The Government railway passenger traffic between 
Kobé and Osaka has been so much affected by the Electric 
Railway, that the Imperial Railway bureau is considering the 
advisability of establishing an electric line between the two cities, 
to meet the competition. The bureau is also considering the 
establishment of such a railway between Tokio aud Yokohama, 
to forestall enterprise. This competition may be bad for the rail- 
ways which suffer by it, but it is all to the benefit of the travelling 
ublic. 

ABYSSINIA.—In the report of the German Commercial Mission to 
Abyssinia, it is stated that some tclephone lines exist between 
Adis-Ababa and the chief towns of the interior, but these lines are 
not at present available for public use. For communication with the 
northern provinces, Erythrea, and thence to Europe, the telegraph 
line from Adis-Ababa to Asmara, which was built and is controlled 
by Italians, is most important. The line proceeds from Adis- 
Ababa in an easterly direction to Ankober, thence in a northerly 
direction to Noro Ailu. From this place a telephone line is being 
constructed to Gondar, which is completed as far as Debra Said, 
the chief town of the province of Wollo Galla. There are tele- 
graph stations at the following places:—Buru Mieda, Marto, 
Aschangi-Kuoram, Makalle, Adua, Gundet, Adi-Quala, Adi-Ugri, 
and Asmara, At all these stations there are Italian officials. 


Parliamentary.— On ‘Thursday last week Messrs. 
Campion and Jeune, the Examiners of Standing Orders, 
commenced the consideration of the Private Bills deposited for 
proofs of compliance with Standing Orders. Amongst the Bills 
which were found to have complied with all the requirements were 
the Charing Cross, West End and City Electricity Supply Co. 
(Power Supply), St. Pancras Electricity, Shoreditch and Stepney 
Electricity, Manchester Corporation, Folkestone and District Elec- 
tricity Supply, and Corporation of London (Blackfriars Bridge). 

On Friday, amongst the Bills which passed were the Metropolitan 
Railway, Administrative County of London and District Electric 
Power Co., South Lancashire Tramways, North-West London Rail- 
way, West London Electric Undertakers’ Association, and the 
Shropshire, Worcestershire and Staffordshire Electric Power. 

The Examiners sat again on Monday, when Standing Orders were 
found to have been complied with in the case of the following unop- 
posed Bills. —Todmorden Corporation ; London Outer Circle Railway; 
Cumberland Electricity and Power Gas; Hammersmith, City and 
North-East London Railway; Haslingden Corporation; North 
Metropolitan Tramways; Wigan and Heysham Railway ; London 
Southern Tramways ; ‘Lancashire Electric Power ; ; Twiekenham and 
Teddington Electric Supply Co.; London County Council (Electric 
Supply); and Newcastle-upon- Tyne Electric Supply Co. (Additional 
Powers). 

The Examiners sat again on Tuesday, when the following Bills 
were declared to comply with St: inding Orders :— Metropolitan 
Electric Supply Co.; Mersey Railway; Metropolitan District Rail- 
way; London Electric Supply Corporation, Ltd.; Additional 
Electrical Power Supply (London); Metropolitan Pneumatic 
Dispateh Co. ; County of Durham Electric Power Supply Co. 


(Further Powers). 


On Wednesday the Examiners found that Standing Orders had 
been complied with in the case of the following Bills: — Oldham 
and Saddleworth (abandonment); South Wales Electrical Power 
Distribution Co.; Baker Street and Waterloo Railway; City of 
London Electric Lighting Co.; Newport Corporation ; Kent Elec- 
tric Power ; Southport and Lytham Tramroad ; Hackney Electricity. 

On T uesday Lord Onslow and Sir Chandos Le igh (the Speaker's 
counsel) sat to decide which of the Bills coming before the next 
session should originate in the House of Lords and which in the 
House of Commons. The following Bills were allocated to the 
House of Lords :—Bournemouth Corporation; Buenos Ayres Grand 
National Tramways; Bury Corporation; County of Durham 
Electric Power Supply (Further Powers); Crediton Lighting and 
Power; Cumberland Electricity and Power Gas; Folkestone 
and District Electricity Supply; Folkestone, Sandgate and 
Hythe Tramways (Nos. 1 and 2); Haslingden Corpora- 
tion; Huddersfield Corporation; Kent Collieries; Kent Elec- 
tric Power; Mersey Railway; Newcastle-upon-Tyne Electric 
Supply (Additional Powers); Nottinghamshire and Derbyshire 
Tramways; Oxford Corporation ; Riston, Chorley and Horwich 
Tramways; Shropshire, Worcestershire and Staffordshire Electric 
Power; South Lancashire Tramways (Extension of Time); South- 
port and Lytham Tramroad ; Wallasey Tramways and Improve- 
ments; West Cumberland Electric Tramways; West Yorkshire 
Tramways, 

Among the Bills originating in the House of Commons will be 
Additional Electric Power Supply (London); 


Administrative County of London and District Electric Power; 


— 


Baker Street and Waterloo Railway ; Brixham Gas (Electric J. ight- 
ing) ; Carlisle Corporation ; Charing Cross, West End, and City Elec- 


- tricity Supply (Power Supply); City of London Electric Lighting: 


- Corporation of London (Blackfriars aud other Bridges); Cork 


- Nottinghamshire Electric Power; 
` mersmith, City, and N. E. London Railway ; 
. tion ; 


' London Outer Circle 


City Railway and Works; Cork Link Railways: Derbyshire and 
Hackney Electricity; Ham- 
Huddersfield Corpora- 
Kingston- -upon-Hull Corporation ; e a ite Electric 
Pow eT; London and Brighton Motor Way; L.C.C. (Electric 
Supply) ; Lec. (General Powers); i C.C. (Tramways 
and Improvements); London Electric Supply Corporation ; 
Railway; London and South-Western 
Railway; London Southern Tramways; London United Tram- 
ways; Macclesfield and District Tramways; Manchester Cor- 
poration ; Metropolitan District Railway; "Metropolitan Electric 
Supply ; Metropolitan Pneumatic Despatch ; Metropolitan Railway ; 

Middlesex County Council (Tramways) ; North-East London Rail: 


way; North Metropolitan Tramways; North and South Shields 
Electric Railway; North-West London Railway; Oldham and 
Saddleworth District Tramways (Abandonment); Romford and 
District Tramways; St. Pancras Electricity ; Shoreditch and 
Stepney Electricity; South Metropolitan Electric Light and 
Power; South Wales Electrical Power Distribution Co.; Surbiton 
Improvement; Todmorden Corporation; Twickenham and Ted- 
dington Electric Supply; Watford and Edgware Railway ; West 
London Electric Undertakers’ Association, 


Trade Announcements.—Messrs. T. and E. Wann- 
BACHER, of 28a, Basinghall Street, E.C., are representing in thie 
country the Armaturen und Maschinenfabrik, A.G. Pegnitz, makers 
of sluice valves and valves for all purposes. In a list recently 
issued they give views of large valves that they have supplied. 

Messrs. ManrrLES, LEACh & Co., 6, Victoria Avenue, Bishops- 
gate Street Without, E.C., have purchased the business which was 
formerly carried on under the name of the “Adnil Electric Co.“ at 
that address, and they have been appointed sole avents for the 
Bergmann Electrical Works, Berlin, for the whole of their manu- 
factures, which comprise all types of a.c. and r.c. dyuamos and 
motors, controllers, switches, condait, holders, fittings, and lamps. 

The name of the firm of F. Gabriel & H. Angenault has been 
altered to the GABRIEL. Lamp Co. 15, Victoria Street, S. W.) from 
January 22nd. 

The RHODES ELECTRICAL MANUFACTURING Co., Lrp., ask us to 
state that Mr. P. A. Paris has severed bis connection with them and 
no longer represents them in the Manchester district. All com- 
manications for the time being should be addressed to the head 
otlice at Bradford. 


Brush Contracts.—The following contracts have just 
been secured by the BrusH Co.: 
For Liverpool Parish. —Three GB- xu. 


installation. 
£y For Berinondsey Electricity Works.—500- kw. steam dynaino. 


Morley Electrical Exhibition.—Mr. J. E. Ellis, the 


borough electrical engineer, informs us that bis Committee has 
decided to hold an exhibition of electrical appliances, &c., in the 
town on April 5th, 6th and 7th next. Electricity supply charges 
are low, and there are a large number of mills and works within 
the borough boundary. This exhibition should result in the 
further adoption of electric power for driving purposes. Firms 
desirous of exhibiting should apply to Mr. Ellis for A copy of a 
pamphlet he has issued. 


Football Match.—On Saturday last a match was 
played between the Western Electric Casuals Football Club and 
Messrs. W. T. Henlev’s Staff, at North Woolwich. After about 10 
minutes’ play, the Western. Electric opened the scoring by a fine 
shot from their centre forward. This seemed to put Henley's men 
on their mettle, aud after a few minutes they equalised. The game 
then became very exciting, and just before half-time arrived the 
Casuals again scored. On resuming, Henley's at once got down 
the field and looked dangerous, but the defence was impregnable. 
After a lot of mid-field play, the Westerners again took up the 
attack, and frum a free kick scored their third goal, running out 
winners by 3 goals to 1. 


Admiralty Contract.—The Lords Commissioners of 
the Admiralty have just placed with the BRITISH THOMSON-HoUsTON 
Co. Lro., of Rugby, an order for a large capacity continuous 
current type MP moter and electrically operated switchgear to 
operate a set of hydraulic pumps of the horizontal type capable of 
supplying a total quantity of 180 gallons of water per minute ata 
pressure of 650 lb. per sq. in. to a hydraulic accumulator. The 
motor will be compound wound, and is to be started and stopped 
automatically by the rise and fallof the hydraulic accumulator. 


Private Telephones.—The ELECTRICAL ENGINEERING 
AND MAINTENANCE Co., of London, E.C., have recently carried out 
a complete telephone installation. for the Sutton District Water 
Co., which includes overhead wires between the various out- 
buildings. 


Dejecoline Boiler Fluid.—The BRITISH BOILER 
FLUID AND ENGINEERS’ STORES Co., Ltp., of Limehouse, E., have 
been awarded the contract for supplying the British Admiralty with 
their“ Dejecoline" boiler fluid for the current year. 


Catalogues.— Messrs. MARPLES, LEACH & Co., London. 
— Set of the firm's leading ee in a convenient binder, 
allowing for the filing of additional lists as these are issued. T hese 
circulars are devoted to very full particulars arranged in detailed 
tabular form of two and three-phase induction motors, direct- 
current dynamos and motors single, two and three-pbase gene- 
rators, electric fans, knife switches, cut-outs, fuse plugs, and a large 
variety of electrical accessories, 

The British THowsos-HovsTroN Co., Lro., Rugby. New 
pamphlet giving a full illustrated description of their automatic 
circuit-breakers, particularly the new C type with carbon contacts ; 
the latter, it is claimed, can be used with advantage in many 
instances where fuses and switches would otherwise be installed, 
because they combine the protection of the fuse with the con- 
venience of-the switeh. The M R and M Q circuit-breakers, which 
have been on the market for some time, are also included in the 
pamphlet, so that all the company's designs of circuit-breakers 
could be brought together in one publication. : 

Mr. N. Gu Nz, 46, Queen Victoria Street, E. C. —Lenaflet enumerating 
the various lines of electrical and other materials and supplies 
for which he now represents a number of manufacturers and 
producers. 


steam dynamos for Workhonse 
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Messes. Ernest F. Moy, Lrp., Greenland Place, Camden 
Town, N.W.—Price list (No. 10) illustrating standard lines of 
their distributing boards, tumbler, Acme and knife switch, switch 
fuse and Mordey fuse distribution boards, also porcelain bridge 
and other fuse boards; prices are given in tabulated form at the 
bottom of each page. l 

The Cryrro ErecrricaL Co., 3, Tyers Gateway, Bermondsey 
Street, E.C.—Catalogue of numerous specialities, including the 
Crypto. dynamo bicycle driving gear, carbon brashes, small motors, 
dynamos, alternators, transformers, battery-charging switchboard, 
castings and material for dynamo construction, measuring instru- 
ments and portable hand drills. | 

Messrs. SiMMONDS BROS., Newton Street, High Holborn, W. C. 
Sixteen-page pamphlet giving full particulars with illustrations of 
their Niphon couplings for electric cables, and movable armoured 
installations for temporary wiring work of all kinda. 

KxNOCEH, Lrp., Lion Works, Witton, Birmingham.—Several large 
eards relating to their suction gas plants and their economy com- 
pared to town-made gas supply. 

Messrs. BAGSHAWE & Co., 3, Tower Royal, Cannon Street, E.C.— 
Illustrated price lists of B. B.“ wood split pulleys and of leather 
machine belting. 

THe ROBURINE Co., 15, Victoria Street, S.W.—Catalogue of 
Roburine insulating material for electrical work (roburine, 
mineralite, ebonite, gummite, infusite, &c.); also a price list of 
black roburine handles. 

Messrs. WM. WanswoRTH & Sons, School Hill, Bolton.— 


Booklet No. 6 relating to hoists, includiug self-landing and deliver- : 


ing hoists, cage hoist and steel hoist well, mill hoists, electric lift 
gear, and small Handy hoists. 

The Titan Packixd Co., 2 and 3, Tower Royal, Cannon Street, 
E.C.—Circular of Titan packings. : 

Mrssas. S. WoLF & Co., 138, Southwark Street, S.E.—Illus- 

trated pamphlet (16 pp.) describing portable electric drilling 
machines. Among the various types shown nre a line of Feather- 
weight electric band drille and electric sensitive drilling machines 
with movable or fixed tables. 
The A.E.G. MamuracrUBmaG Co., LTD., 4-5, New Compton 
Street, W.C.—Sixteen page illustrated list of Nernst electric 
lamps with lanterns for outdoor use, such as shop window and 
street lighting. The Multiple" type is said to be effectively 
replacing arc lamps. 

Messrs. Ferranti, Lro., Hollinwood.— Catalogue No. 64 relat- 
ing to triple-pole, single-throw, slow-break knife switche:. 

Bankruptcy Proceedings, — Epwarp MaNN.— A 
sitting of the London Bankruptcy Court was held on January 19th 
before Mr. Registrar Brougham, for the public examination of 
Edward Mann, electrical engineer, 9, Bridge Street, Westminster, 
who applied to pass upon accounts showing liabilities £9,189 and 
assets nil. In the course of his evidence the debtor, stated that 
from June, 1898, to May, 1899, he carried on business at the above 
address as an electrical engineer. In the latter month he converted 
the business into a limited company, registered as the Compass 
Trading Co., with a nominal capital of £5,000. As vendor he 
received £1,000 in cash and shares, and was appointed managiug 
director at a salary of -£500 a year. The business went on until 
the middle of 1904, when the debenture-holders took possession. 
The trading had not been sufficiently successful to enable his 
salary to be paid in fullafter the first year. Witness attributed 
his failure partly to ill-health, which prevented him from properly 
attending to business. It was, in fact, in consequence of his 
absence that possession was taken by the debenture-holders. A 
large amount of capital was sunk at the Crystal Palace in the Fairy 
Archipelago, and his liabilities were entirely for guarantees he had 
given for the payment of the company’s debts. Since 1899 witness 
had also been engaged as secretary and manager of various com- 
panies, included iu the number being New & Mayne, Ltd., the 
Sydenham Water Chute, Ltd., the Zamal Syndicate, Ltd., the 
Electric Trust, Ltd., and the Woking Electric Supply Co., Ltd. 

ALFRED SuTTON.—The first meeting of creditors was held last 
week before Mr. E. S. Grey, Oflicial Receiver at the London 
Bankruptcy Court, of Alfred Sutton, dealer in electric fittings and 
fancy goods. The director carried on business under the style of 
“ Suttons” and ‘Sutton Bros.,“ at 329, Kennington Road, and 17 

and 18, York Terrace, Clapham. He was also interested in the 
Fairy Archipelago at the Crystal Palace, and in addition, traded 
there as a tobacco dealer. It appeared from the debtor's state- 
ments that the business at Kennington was au old established one, 
and had been carried on by him since the death of his father, 11 
years ago. He put in no fresh capital, but paid off the existing 
liabilities, which amounted to about £170. He also agreed to pay 
his brothers and sisters £200 for their share in the business, but 
has not been in a position to pay them anything, and has only 
drawn £2 10s. weekly from the business for his own expenses. 
Business has been carried on at York Terrace only since 1902, and 
generally to a loss, to which, combined with trade depression, the 
failure is ascribed. The accounts filed by the debtor, show 
unsecured debts, £590 6s. 9d.; liabilities on accommodation bills. 
£38 15s.; preferential claims for rent, £201 1s. 7d.; and assets, 
£152 5s. 6d. In the absence of any offer, the case was left in the 
hands of the Official Receiver to be wound up for bankruptcy, the 
debtor's public examination being fixed for February 6th. 2 

A. R. KRAUSE.—A receiving order was made on debtor's own 
petition on January 15th, at Manchester, against August Richard 
Krause (Asheroft and Co., Victoria Buildings, Manchester), elec- 
trical inspector, formerly an electrical engineer. The first meeting 
is to be held on January 31st, and the public examination on 
February 5th at Manchester. 


Warrer BiNNs.—Last week Walter Binns, of Stanhope House, 
Frizinghall, came up for examination. Bankrupt said, according 
to the Manchester Daily Guardian report, that in 1902 he was con- 
cerned, along with two other persons, in the promotion of a Bill 
in Parliament conferring powers upon himself and his nominees to 
construct tramways in Mexborough, Swinton and Rawmarsh. He 
also took over certain electric lighting orders. The Bill was pro- 
moted by him at bis own cost, but he found himself unable to pro; 
ceed for want of funds. He agreed with the New General Traction 
Co. that they should carry out the work, and pay him £10,000 in 
cash and £10,000 in shares of the company they proposed to form, 
but for some reason that agrecment was never carried out. About 
September, 1904, he was introduced to a Mr. G. C. Isaacs, a London 
company promoter, who agreed to promote a company to carry out 
the work and pay him £15,000 in cash and £10,000 in fully-paid 
shares of the company. The attempt to form a new company failed, 
and Isaacs then obtained a power of attorney from the debtor, 
which gave him absolute power to deal with the various district 
councils and to approach the National Electric Constraction Co. in 
order to get them to construct and equip the lines. Mr. Isaacs 
agreed with them that the company should pay £12,000 in cash and 
£11,000 in shares, with which he was to pay about £10,000 
liabilities, the balance to be handed to the bankrupt. At present 
the tramways were morc than three parts completed, and he was 
told that Mr. Isaacs had received £10,000 cash and: £7,500 sharés. 
He had been ‘unable to get any account from Mr. Isaacs, who was 
indebted to him to the extent of £12,675, which, he contended, 
would leave him a surplus of £3,480. The examination was closed. 


Mexico.—The WESTINGHOUSE ELECTRIC AND MANUFAC- 
TURING Co. has secured orders for 50 alternating current induction 
motors for the Guanajuato Power and Electric Co. The motors 
will be installed at the mines of the Peregrina Miuing and Mill- 
ing Co., to work their new 120-stamp mill, and also .at the 
'60-stamp mill of the San Prospero Mining and Milling Co. These 
motors have a capacity of about 1,500 Hf. p. The Westinghouse Co. 
already have motors of over 8,000 H. p. capacity in eimilar service in 
the El Oro district on the Necaxa cireuits. Besides the above 
several Westinghouse motors and Byron Jackson pumps have ‘been 
sold to the Lake Chapala Investment and Improvement Co., and 
will be used for irrigating purposes. an 7 


For Sale.—Particulars appear in our advertisement 
pages to-day of two auction sales to he conducted by MESSRS. 
WHEATLEY KIRK, PRICE & Co.; oue on February 6th of incan- 
descent lamp renovating plaut and stock at Britannia Street, City 
Road, N., aud the other on January 31st of about 4,500 second- 
hand electricity meters at Marylebone. | 


Dissolutions and Liquidations.—The THUNDERBOL 
PATENT Governor Co., LTD.—A meeting is to be held at Royal 
. Exchange, Middlesbrough, on February 20th, to hear an account of 
the winding up from the liquidator (Mr. G. B. Nancarrow ).. 
E. CALDWELL & Sov, electrical engineers and bell-hangers, 27, 
South Sherwood Street, Nottingham. Messrs. Jane Caldwell and 
W. Caldwell have dissolved partnership. 


‘Annual Dinners.—On Saturday last the staff and 
employés of Messrs. Raw tines Bnos., LTD., held their annual 
dinner at the Horseshoe Hotel, Tottenham Court Road. About 
100 were present, Mr. J. J. Rawlings, oue of the managing 

directors, being in the chair. After dinner, a musical programme, 
interspersed with toasts, was proceeded with. The loyal toast 
having been honoured, Mr. T. S. Rowden proposed “The Firm and 
Directors.” Mr. W. R. Rawlings rose in response, and referred to 
the fact that, owing to their having so many large jobs on hand in 
the country and in Ireland, their number that evening had suffered 
very much in consequence; but this was a penalty of prosperity. 
Thé chairman next gave the toast of “The Employés" and 
remarked that, like a spring, a working staff must be well-tempered 
and flexible, ready at all times to put forth its energies, but, at 
the same time, it could be strained or broken if too much were 
demanded from it. He wished to impress upon the younger 
members the importance of availing themselves of the splendid 

advantages now offered to them to improve their technical and 
theoretical knowledge, advantages which had been denied the 
earlier generations. He instanced many cases of misdirected 
energy which might have been avoided if the workman had had a 
better knowledge of the technique of his trade. Mr. E. G. 
Nicholson next proposed the toast of “ Our Professional Friends," 
which was responded to by Mr. J. H. Wiggington (of Messrs. 
Taylor, Lovegrove & Co.) and Mr. R. T. Smith, the chairman of the 
company. ‘The Visitors" was proposed by Mr. G. W. Rogers, Mr. 
E. Anderson responding. | 

The second annual staff dinner of the ANCHOR CABLE Co., Lrp., 
Leigh, Lancs, took place on Thursday, January 11th, at the Courts 
Hotel, Leigh, Mr. R. H. Harvey (manager) occupying the chair. 

Songs were rendered by the members of the staff, and a very 
enjoyable evening was spent. , 

Last Saturday evening over 150 employés of the UNDERGROUND 
ELECTRIC RarLWAYs Co. or Lospon dined together in the Leopold 
Rooms, Ealing, W., under the presidency of the superintendent of 
the Mill Hill Park Car-Sheds (Mr. G. G. Porter). 

On Monday and Tuesday nights the employés of the Hull 
Corporation tramways department had their annual tea and dance. 

The Norwich Electric Tramway Co.s employés have just been 
entertained to their annual dinner by the directors. 


Roller Bearings.—The EMPIRE ROLLER BEARINGS 
Co., of Westminster, has secured an order for 320 axle-boxes to be 
fitted to 80 heavy goods wagons for Calcutta. 
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American Electrical Exports.—The value of the 
electrical appliances exported from the United States during 
November last is returned at £109,371, as compared with only 
£91,895 in the corresponding month of 1904. On the other hand, 
the exports of electrical machinery declined from £145,971 in 
November, 1904, to only £109,547 in the same month of last year. 


* Are Lamp Lowering Gear.—The LONDON ELECTRIC 


Firm, of Croydon, have just received an order from Messrs. Foote 


and Milne, Ltd., for about 200 complete sets of their One Working 


Part" arc lamp lowering gear for Malta Dockyard, the consulting 
cugineers being Messrs. Preece & Cardew. 


Book Notices.— Bulletin of the Bureau of Standards. 
Edited by S. W. Stratton, Director of the Department of Com- 
merce and Labour, U.S.A. Washington: Government Printing 
Office.—These bulletins embody the results of the investigations, 
researches, and other work of the Bureau, and are issued at intervals 
depending upon the number of papers ready for publication; they 
resemble the “Collected Researches” of our National Physical 
Laboratory, covering a variety of subjects connected with physics. 
No. 1, issued in November, 1904, contained, amongst other matters, 
a Study of the Silver Voltameter, by K. E. Guthe; an article on 
the So-called International Electrical Units, by F. A. Wolff; 
Some New Rectifying Effects in Conducting Gases, by P. G. Nutting ; 
&nd an article on the Temperature of the Arc, by C. W. Waidner 
and G. K. Burgess. No. 2 contained articles on the Absolute 
Measurement of Inductance and Capacity, by E. B. Rosa and F. W. 
Grover; and No. 3, issued in November last, included further 
articles on the Measurement and Standards of Inductance, by the 
last-named authors; the Silver Coulometer, by K. E. Guthe; Watt- 
meter Methods of Measuring Power, by E. B. Rosa; Influence of 
Wave Form on the Rate of Iutegrating Induction Wattmeters, by 
E. B. Rosa, M. G. Lloyd and C. E. Reid ; Detector for Small Alter- 
nating Currents and Electrical Waves, and the Positive Charges 
Carried by the Canal Rays, by L. W. Austin; and a Five-Thousand 
Volt Generator Set, by P. G. Nutting. We need not enlarge upon 
the value of a publication of this description, which will be obvious 
to those of our readers who are interested in physical science ; some 
of the papers are also of immediate interest to station engineers 
and manufacturers. 

Lockwood's Builders’ and Contractors! Price Book. 1906. Edited 

by F. T. W. Miller. London: Crosby Lockwood & Son. Price 4s.— 
This familiar price book has been revised and amplified, and the 
section dealing with electric lighting bas been carefully edited by 
Mr. A. P. Haslam. The price lists given include the products of 
several manufacturers, and relate mainly to British firms. Par- 
ticulars are given of the approximate cost of wiring houses of 
various sizes, and of the cost of running and maintenance, and the 
wiring rules of the City of London Electric Lighting Co. arc repro- 
duced in full. Information regarding bell and telephone installa- 
tions is also given. As an approximate guide to costs, the work 
is certainly to be recommended, and it contains a vast amount of 
general information in connection with the building trades. 
The Writers’ and Artists Year-Book, 1906. London: Adam 
and Charles Black, Soho Square. ls. net.—This is an interesting 
and useful book for writers, artists and photographers, who wish to 
know something about periodicals before submitting contributions or 
specimens of their work to them. 

Mica: Its Occurrence, Exploitation and Uses. By Fritz Cirkel, 
M.E. Ottawa, Canada: Mines Branch Department of the Interior. 
1905.—This report is the first of a series of publications to be issued 
by the Mines Branch onthe Economic Minerals of Canada, and deals 
with the whole subject of the properties, distribution, mining and 
utilisation of mica in an exceedingly thorough and detailed 
manner. A map is given of the Mica Region, which produces 
nearly 14 million lb. per annum; the bulk of the output used to go 
to the United States, but Canadian mica has gained a footing in 
the British market in recent years, and we now take about onc-half 
of the production. Particulars are given of the various mince, 
some of which are owned by the General Electric Co. A chapter 
is devoted to the commercial applications of the mineral, amongst 
which electrical apparatus manufacture bulks largely ; in fact, the 
development of the mica industry is attributed to the electrical 
demand, the Canadian amber mica being highly esteemed for this 
purpose. The use of scrap mica for boiler coverings, and for heat- 
insulating steam pipes, &c., is especially dwelt upon; numerous 
experiments are quoted, showing that mica covering saves about 90 
per cent. of heat, as compared with a bare boiler or pipe. Asscrap 
mica, formerly of little use, is available in large quantities, and is 
cheap, it is obviously ideally adapted for this purpose. 

Practical Dynamo and Motor Construction. By Alfred W. Marshall. 
Mesers. Percival Marshall & Co. Price 18.— This little book of 
125 pages is written for the class of amateurs whose chicf ambition 
in life is to build a small dynamo or motor. Here they will obtain 
& great variety of practical wrinkles concerning those tvpes of 
machines so familiar to us, and to be seen in the windows of model- 
making establishments. There are chapters on the winding of field 
magnets, drum and ring armatures, shuttle-wound armatures, com- 
mutators, and brush gears. The author has had a great deal of 
experience in this class of work, and his book deals entirely with 
workshop difficulties. The illustrations are excellent, and very 
numerous, and we consider the author has succeeded in producing a 
book which contains quite a wonderful lot of information of great 
value to model engineering people. 

Annuaire pour lAn 1906. Paris: Gauthier-Villars. Price 
1 fr. 50 c.—This little volume contains, as usual, a vast number of 
data useful to engineers and scientists. A special feature of the 

t issue is an article on The Eclipses of the Sun," by M. d. 
igourdan, giving brief particulars of the observations that can be 


made during their progress, and summaries of the results obtained 
in the eclipse of August 30th last year. 

Internationaler Telegraphisten-Kalender (International Handbook 
for Telegraphists) for 1906. Gartz a. d. Oder: Karl Fiebelkorn.—A 
copy of this handbook has just reached us, and the authors—G. Evans 
and Otto Cantzler, Cologne—at the end of the book ask indulgence for 
its late appearance, and give assurance that future issues will appear 
on October Ist every year. The authors announced the appearance of 
this little volume in a circular issued about July last, which 
explained that they were induced hy numerous interested parties to 
publish it. Both gentlemen are, it appears, officials of the Deutsch- 
Atlantische Telegruphengesellschaft. The title of the book, we 
think, is not well chosen, it being more in the nature of & diary 
than a handbook, for out of 323 pages, 202 form the diary. Other 
29 pages are devoted to a list of cable and telegraph companies, and 
particulars of their cables and chief officials. The book has been 
carelessly compiled, and it is full of errors from one end to the 
other. Information hax been taken from the International Con- 
vention and reproduced in this book, followed by a “ Vocabulary 
of the most Commonly used Forms for Service Telegrams,” 
“ Training of Telegraphists,“ and “ Recent Advances in Telegraphy." 
We do not know that the book supplies any want at all It 
practically contains only matter which can be found in other 
publications, at very little greater cost, and giving much more 
extended information. The diary does not compare, as a diary, 
with many others published at a much lower price. 

“ Mathiesons’ Highest and Lowest Prices”; ‘‘ Mathiesons' Pro- 
vincial Highest and Lowest,” at 2s. 6d. each; Monthly Mining 
Handbook," 1s.; American Traffic Tables,“ Half-Yearly Traffic 
Tables,” at 6d. cach.— Here we have a batch of publications which 
are practically indispensable to investors who want to be guided in 
purchases of stocks and shares by the past market records of the 
various undertakings. Messrs. F. C. Mathieson & Sons, of 16, 
Copthall Avenue, E.C., are the publishers. 

“Engineering Press Monthly Index Review." Vol. VIL, No. 3. 
December, 1905. Brussels: Association de la Press Technique. 
2.50 fr. 

" Whittakers Electrical Engineers Pocket-Book." Edited 
by Kenelm Edgeumbe. London: Whittaker & Co. 3s. 6d. 
net. 

„Management of Accumulators.” By Sir D. Salomons. Ninth 
edition. London: Whittaker & Co. vs. net. 

“The Energy Chart: Practical Applications to Reciprocating 
Steam Engines.“ By Capt. H. R. Sankey, R.E. Rugby: Albert 
Frost & Sons. 10s. 6d. net. 

"Steam 'lurbines: "l'heir Development, Styles of Build, Con- 
struction and Uses.“ By W. Gentsch. "Translated by A. R. Liddell. 
London: Longmans, Green & Co. 218. net. 

„Guide to Income and Property-Tax Assessment and Recovery." 
By H. Theobald. London: Pioneer Press. 1905. Price 3s. 6d. 


Sentences.—At the Clerkenwell Sessions last week, John 
Sayer pleaded guilty to obtaining £5 5s. by fraud from Mr. Duncan 
Watson, an electrical engineer, under circumstances already 
reported. He was sentenced to six months' imprisonment in the 
second division. 

When sent to do certain electric lighting work at the residence of 
Mr. Justice Walton, at Montagu Square, W., Donald Duncan, 21, 
"an electrician," «tole some electric light fittings and a pair of the 
butler's trousers. He was sentenced at Marylebone to six months’ 
imprisonment. | 


Calendars and Diaries.—MEssus. JOHNSON AND 
PHILLIPS have issued a desk calendar fur this year. On each 
monthly card there appears an illustration of work ona cable con- 
tract which has been carried out by them during last year. 

We have been favoured with a neat glass paper-weight bearing 
the compliments of the BBITISH ACCUMULATOR Co., Ltp., of 
Westminster. 

Messrs. Jackson Bros., of Broadway, Plaistow, E., have sent us 
a hanging calendar for 1906 with monthly shects. 

The ALLGEMEINE ELECTRICITATS GESELLSCHAFT have hit upon a 
novel idea for keeping their name before their friends duriug this 
year—indeed, it will serve for all time. A model motor-generator 
serves the purpose of a calendar of the perpetual form, the dates 
appearing on the left-hand machine, and the months ou the right- 
hand one, on cylinders which can be rotated at the user's pleasure. 

Messrs, C. STRAKER & Sons, printers, have sent us one of their 
hanging mercantile annuals for 1906; also a wall calendar with 
monthly slips. The latter differs from all calendars received this 
year in that it has at bottom a pocket wherein a number of “ post- 
cards for orders" are placed. 


LIGHTING AND POWER NOTES. 


Ashton-in-Makerfield.—The U.D.C. has decided to 
circularise the ratepayers to ask if they will take a supply of 
electricity provided it is charged for at the same rate as at 
Wigan. The Council's E. L. order has not long to run, and there 
is no prospect of its renewal. 

Australia.—Broken HILL, N.S.W.—The local council 
has purchased the electricity works of Messrs. Strachan & Mars for 
£12,000. 


Aylesbury.—The U.D.C. has given its consent to the 
application of the Mutual Electricity Supply Co. for an E.L. prov, 
order for the district. 


— — - — 
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Beckenham.— Pending the completion of the extension 
of the Council's eleotricity works, the B.E.T. Co. has arranged with 
the Croydon Corporation for a temporary supply of energy ‘to 
commence in a few weeks, and continue until April next. In reply 
toa L.C.C. invitation to support the Electricity Supply Bill, the 
, Council states tbat it is opposed to the County Council obtaining 
any powers for the supply of electrical energy. 


Blackpool.—On the 18th inst. a L. G. B. inquiry was 
held into the application by the Corporation for sanction to various 
loans, ineluded in which was one for £4,000 for E.L. purposes. 


Blackrock (Dublin).—The U.D.C. has notified that it 
is prepared to accept an offer for its E.L. prov. order. The sum of 
£300 is suggested; the original cost to the Council was £150. 
Other municipalities might indulge in a little speculation of thia 
kind ; 100 per cent. profits are above the average. 


Bradford.—4A L. G. B. inquiry was held last week into 
the application of the T.C. for a loan of £60,000 for E.L. purposes. 
Of this, £37,509 is for mains and network extensions now necessary, 
and £22,491 for similar purposes when needed. Mr. C. J. Casse, as 
a ratepayer, asked, on behalf of the Electrical Contractors' Associa- 
tion, if any portion of the loan was to be used in any kind of 
municipal trading, which might in any way interfere with the 
business of contractors in the city. The Government inspector 
replied that the electrical engineer in his evidence would state for 
what purposes the money was required, and nothing further 


transpired. 
Brandon.—The U.D.C. has adjourned for two months 
‘the question of providing electricity works in connection with the 


proposed refuse destructor, with the object of ascertaining the views 
of the ratepayers on the matter. 


Brighton.—The town clerk has been served with a writ 
claiming damages for nuisance from the electricity works, North 
Road, and an injunction.. 


Canada.—A Montreal paper states that the Southern 
Light and Power Co., which was erecting extensive works at 
Erindale, is insolvent, and that the company owes loan of $15,000, 
and $12,000 on wages account. 


Chichester.—Negotiations are being conducted in 
regard to the transfer of the E.L. prov. order to a company. 


Continental Notes,—FnRaANcE.—E.L. plants are now 
being erected at Airvault (Deux Sévres) and Cheny (Yonne) for the 
lighting of the districts. l 

The Société Electrique du Roannais has obtained the concession 
of the electric lighting of Montagny (Loire). 

A concession has been granted for the electric lighting of Periers 
(Manche). 

The Entreprise Electrique dela Béze has obtained powers to 
light Heuilley-sur-Saóne by electricity. 

The Gap (Haute-Alpes) T.C. has approved of ‘the report of the 
committee appointed with a view to substituting electricity for gas 
in the electric lighting of the town. 


Messrs. Lemarchand & Vigeron, of Paris, have secured E. L. 


powers for lighting the towns of Barenton, La Coulonche and St. 
Andre-de-Messei (Orne). 

The Société Grenobloise Fures et Morges has commenced 
operations at the junction of the Bonne and Roizonne Rivers, with 


a view to constructing an electric power plant of 2,000 m.r. The 


total cost is estimated at 62,000,000 fr. 

Work is at present under way for transmitting electric power to 
work the tramways of Lyons by current supplied from the plant 
of the Compagnie La Volta,“ at Tarentaise. The power to be 
transmitted is estimated at 5,400 H.P., and the cost of the line will 
probably be nearly 5,000,000 fr. 

The construction of ah electricity works at Brest is contemplated, 
and- a correspondent states that the plant will comprise 12 
Niclausse boilers and five turbo-alternators of 750-K w. each, to 
generate three-phase current at 5,000 volts. 

RovuMANIA.—Permission has been sought, says the Board of 
Trade Journal, for the lighting of the town of Focsani by elec- 
tricity, the estimated cost being 13,920 Ir. 

Spain.—An electricity works will shortly be inaugurated at 
Lagunas de Ruidera to supply electrical energy to La Solaua, 
Membrilla, Manzanares, Alhambra and Valdepenas. 

GRERMANY.—Tenders are to be invited for the establishment of a 
municipal electricity works at Dornham, Wartemburg. 

IraLT.— Application has been made for a concession to erect a 
plant on the River Codero (Sondrio) to supply electrical energy for 
lighting and power purposes. 


Compton.—It was reported to the U.D.C. on January 
17th that the B. of T. had extended the E.L. order until January 
2nd, 1907, but had intimated that it would not extend it beyond 
that date. 


Dundee.—The Caledon Shipbuilding Co. has decided 
to install electrical plant in its shipyard, but as it is desirable 
to run some machines continuously day and night, the Co. has 
asked the Corporation whether it would be prepared to supply the 
yard with electricity from 9 p.m. to 6 a.m. The matter has been 

ned for further consideration by the Electricity Committec. 
The burgh electrical engineer does net recommend a stand-by supply 
as desired by the company, í 


The Electricity Committee has considered the report ofits Telec- 


trical engineer upon the question of future supply, and decided to- 
recommend to the T.C. that the existing generating station could: 
not be extended with economy ; a sub-committee to deal with the. 


question of a site for a separate undertaking has been appointed. 


Earls Barton.— The P.C. has decided to give ita 
sanction to the Bill of the County of Northampton Electrical Power 
and Traction Co. 

Erith.—The U.D.C. has decided to take up a loan 
of £15,000 at 38 per cent. interest, on account of the sum of £19,878 
sanctioned by the L.G.B. in March last. 

The U.D.C. has reduced the charge for arc lamps from £25 to £20 
each per annum. | : 

Glasgow.—The Electricity Committee has recommended 
that where a supply of electricity for power purposes of 500,000 
unite or more per annum, with not less than 2,000 hours' use per 
annum, is given, the charge should be 2d. per unit. 


Grangemouth.—Mr. H. B. Maxwell, burgh electrical 
engineer of Partick, has been retained by the T.C. to report on 
electricity supply in the burgh. The points to be reported on 


are as to which of the following alternatives should be adopted: 


The utilisation of water power, three miles from the town; 
2 the installation of a station in the town; (3) the erection of a 
destructor; (4) taking a supply in bulk from the Scottish Central 
E. P. Co.; (5) any combination of the above, or (6) the transferring 
of the order to the Scottish Central or other company with power to 
purchase. It is not at all surprising that the T.C. needs advice. 


 Handsworth.—The U. D. C. has unanimously decided to 
oppose the Shropshire, Worcestersbire, and Staffordshire E.P. 
Bill. 


India.—LvuckNow.—The Fiene Govermor of the United 


Provinces has, says Indian Engineering, granted to the British. 


Eastern Electric Power Co. licences to supply electrical energy for 
public, private and traction purposes within the area of the Muni- 
cipal Board's jurisdiction. . 
Liverpool.—Another protest has been made against the 
municipal hiring out of motors, this time at Liverpool It 


is contended that there is no demand in the city for the hire- 


purchase of electric motors, and that should any such demand arise 
the local contracting firms are quite prepared to meet it. 


London.—Hacxney.—It has been decided by the 
Committees of the Council to revise the public lighting rates as 
from April 1st next, as follows:—10-ampere lamps from, £18, and 
7-ampere lamps from £15 16s., to £13 10s, and £11 respectively; 
these rates exclude interest charges, &c., estimated at from £2 to 
£2 108. per lamp per annum. Street lighting is to become a direct 
charge on the general account of the Council. 

SouTHwARK.—In reference to the B.C. accounts, the district 
auditor bas agreed to an objection raised on the profit and loss 
account of the electricity undertaking. No central establishment 
charges were placed against revenue. It has been agreed to set 
aside £100 per annum to cover this. 

WzEsTMINSTER.— The Law and Parliamentary Committee of the 
C.C. are anxious to petition against the L.C.C. Power Bill; they 
point out that the County Council's own Finance Committee are 
against the scheme. ; 


Bawtenstall.—The T.C. has decided to oppose the 
Bill of the Lancashire Electric Power Co. l i 


South Africa.—VRYHEID (NATAL).—A concession has 
been granted to Messrs. Reynolds, Tait & Stevenson, of Durban and 
Vryheid, for the supply of electric light and power in the township. 
The Silvertown Co. are the contractors for the complete scheme— 
including power station—which is being carried out in accordance 
with designs by Mr. H. B. Whitmee, the company’s resident 
engineer in South Africa. 

Cape Town.—A large installation has recently been put down at 
the Adderley Street premises of Messrs. Stuttaford & Co. by Messrs. 
Koch & Dixie, of Cape Town. The installation, which is carried 
out in insulated steel conduit, comprises main switchboard and 
distribution board, 42 arc lamps, 570 incandescent lamps, two 9-H.P. 
motors, and two 3-H. . motors. In all about ten miles of wire and 
16,000 ft. of conduit was used on the work. 


South America.—Cu1.1.—The Board of Trade Journal 
states that the Compania General de Electricidad has been granted 
a concession for supplying La Cruz (Quillota) with electric lighting 
and power. i 


South Stoneham.—The B. of G. has deferred the 
question of installing E.L. plant at the workhouse for six months. 
The estimated initial outlay is £1,450, and the annual cost £249. 
At present gas costs £245 per annum. 


Upholland.—In regard to an application of the U.D.C. 
to the Lancashire Electric Power Co. in reference to a supply of 
energy to the district, the company has replied that it will not be 
in a position to supply until the Spring of 1907, and that it would 
be necessary for the Council to obtain a prov. order and lay four 
miles of mains at a cost of about £5,500. ‘The Council is also 
negotiating with Wigan T.C. 


U.S.A.—Niacara FaLLs.—According to the Daily 
Telegraph, the New York State Assembly intends to ask the 
President to make a treaty with Great Britain for the preservation 
of the Falls, this, it is contended, being necessary ewiug to the 
continued demgnds of the power companies: | 
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 Walthamstow.—The sanction of the L.G.B. is to be 
obtained for the borrowing of £500, the estimated cost of heating 
the generating station. Complaints of nuisance having been made 
against the station, the consulting engineer is to submit a report and 
estimate of the cost of dealing with it. The Committee has 
instructed the electrical engineer to submit detailed alternative 
schemes for supplying electricity to Highams Park. 

Waterford.—The Corporation has decided to petition 
against the application of the Nntional Provincial Electricity 
Corporation for powers. 

Weardale,—The U. D. C. has decided to invite an 
engineering firm to prepare plans and estimates for an E.L. 
scheme. f 

Willesden.—Sanction has been received by tbe U.D.C. 
to the borrowing of the following amounts for clectricity pur- 
poses: — Mains, £13,678; services, £1,382; plant sod lamps, 
£3,500; meters and indicators, £1,440. 

Windsor,—By four votes to three the R.D.C. has 
decided to consent to the application of Messrs, Foote & Milne for 


a prov. order for E.L. for the parishes of Sunninghill and Suu- 
ningdale. 


— — -— 


TRAMWAY AND RAILWAY NOTES. 


Ashton-in-Makertield.—The B. of T. has forwarded to 
the U.D.C. sanction to raise a loan of £22,170 for the purchase of 
so much of the Wigan tramways us is in the Council's district. 


Australia. VICrORTIA.—A conference of representatives 
of tho Hawthorne, Malveru and Kew Councils was held recently to 
discuss the proposal to establish an electrie tramway to the beach 
at St. Kilda. It was agreed to recommend the Councils interested 
to approve of the scheme. 


Brooklyn.— Another train left the rails on the elevated 
railway on Friday last, and one carriage crashed into the street 
below, a distance of 40 ft. Two men were killed, and a dozen 
persons were injured, two, it is believed, fatally. The accident was 
attributed to a misplaced point, which was apparently left open by 
mistake. The first carriage got across the point, but the second 
fell into the street; the third carriage also left the rails, and 
narrowly escaped the fate of the middle carriage. 


Canada.—The Grand Trunk Railway System announces 
that arrangements have been made for the adoption of electric trac- 
tion in the St. Clair Tunnel. The contract has been awarded to the 
Westinghouse Electric and Manufacturing Co. ; work is tu be started 
at once and brought to completion as quickly as possible. The 
system to be adopted is alternating single-phase current with over- 
head conductors. The conductors in the interior of the tunnel will 
be fixed upon the walls, and in the railway yards will be supported 
by steel bridges. The trains will be drawn by locomotives 
capable of hauling a passenger train at the rate of 20 to 25 
miles an hour, and a freight train of 1,000 tons at the rate of 10 
miles an hour. The interior of the tunnel and the yards on both 
the United States and Canada sides of the St. Clair River will be 
lighted with electricity. The power will be developed by steam 
turbines. 

According to an American conteniporary a move of importance in 
connection with the motive department of the Canadian Pacific 
Railway is the decision of the management to take up actively the 
idea of using electricity as motive power. For some time past officials 
of the electrical department have becn working on the matter, and 
have investigated the experiences of other railways in this connec- 
tion. It is understood that electricity will first be installed on 
some of the branch lines in the province of Quebec. 


Continental Notes.—lTALYv.—Recent statistics give 
the track length of tbe Milan tramways at 70 miles, of 
which the minimum curve has a radius of 60 ft., the number 
of passengers carried exceeds 81,000,000 per annum. Near the 
centre of the city the headway on the tracks common to 
several main routes, during the holidays, is frequently as 
short as 26 seconds and on other days 80 seconds, the actual 
distance between succeeding cars being about 40 yards. Single 
lines are not laid in any street with & less width than 18 ft., 
nor double lines where there is less than about 25 ft., in both cases 
excluding the foot ways. The cars have to stop anywhere on 
demand; the system of fixed stopping-places was tried experi- 
mentallv on one route, but abandoned because it did not comply 
with public requirements. The number of accidents to the general 
public in 1903 numbered 310, of which 4 proved fatal. With a 
very similar length of route on the Naples tramways the number 
of injuries was 322 and of fatal cases 13. In each city by far the 
largest number of accidents occurred through falls; this is in seme 
measure accounted for by the large number of standing passengers 
who are allowed to crowd on to both the front and back platforms. 

Our contemporary J. EKlettricifa, of Milan, is informed that the 
company for the navigation of the Lake Maggiore in conjunction 
with the Credit Italian Bank has asked the Government for a con- 
cession to construct and work an electrical funicular railway 
between Stresa and the summit of Mottarone. 

Plans are being prepared in respect of a projected electric tram- 
way between Val di Taro and Birio Bixio (Parma) and also one 
between the latter place und Val Bugallza. 

SraIN,—The Societé Anonyme des "lranvias de Malaga has 


obtained a concession for an electric tramway from the Paseo de 
Reding to La Malagneta. 

The Société des Tranvias de Zaragoza has obtained & concession 
for an electric tramway from Torrero to La Cimitiére. 


Elland.— Provided street widenings are carried out and 
energy is taken from Elland for traction, the U.D.C. will, it is 
understood, approve of the Rill of the West Yorkshire Tramways 


Co., under which it is proposed to link Halifax and Huddersfield 
with tramways, rid Elland. 


. Keynsham.—The R. D. C. has decided to oppose the 
proposed extension of the electric tramways from Bath to Saltford. 


Kilmarnock.—As the result of the working of the tram- 
ways for the year from December 10th, 1904, the receipts from 
passengers have been £8,289; miscellancous receipts bring the total 
up to 48,543. The total car-miles run were 282,693; total pas- 
sengers carried, 2,148,493. This gives an average of 92d. per 
passenger carried. The working expenses are estimated to be 
£6,200, leaving a gross profit of £2,343. Interest and repayment is 
estimated to absorb £2,300, leaving a net balance of £43. The 
total receipts per car-mile averaged 7°22d. The estimated working 
expenses come to 524d. per cur-mile. 


Leeds.—The Tramways Committee of the Leeds Corpora- 
tion last week considered the question of arranging for the con- 
veyance of material to tbe site of the new filter beds at Far 
Headingley. It was decided to establish connection between the 
tramways and the North-Eastern Railway Co.s system in Car- 
divan Road, whereby materials to the extent of 80,000 tons may be 
conveyed. 


Liverpool.—On Monday morning last at about 8.25 a 
heavily-laden tramcar came to grief on one of the steepest inclines 
of the Liverpool tramways, that of Leece Street. The car bad 
stopped at a stage on the upper part of the incline safely. On 
starting to proceed down the lower and steeper part, control 
over the car was lost. At the bottom of the incline the track turns 
by a rather sharp curve into Renshaw Street. Owing to the 
momentum attained in moving down Leece Street, the car left the 
rails at the curve and fell over bodily, striking a set of iron guard 
pests which had been fixed by the side walk as a protection to 
pedestrians and to the shop property in the event of an accident of 
the kind. The car was fitted with one of the permanent tops 
having glazed sashes, now generally used on the Liverpool tram- 
ways. The glass of the top and of the body.of the car was com- 
pletely shattered, the pieces falling among the passengers. Some 
28 persous are known to have been injured, some seriously ; most 
of them were taken to the Royal Intirmary or to the Northern or 
Southern Hospital of the city, suffering from fractures, cuts, bruises 
and shock. On Sunday night and early on Monday moruing there 
was a sharp frost in Liverpool, and a coat of rime formed on 
buildings and roads. he tram metals consequently became greasy 
after being used by the early morning cars. The car which over- 
turned was removed to the Lambeth Road works of the Liverpool 
Corporation, and was examined. The brakes were said to be found 
ia perfect. order. It was surmised, therefore, that after being 
started on the incline, the momentum which the car attained 
through having a full load of passengers, and the rails being greasy, 
caused it to skid when the brakes were applied, and to leave the 
tails partly owing tu the wheels being locked through the brakes 
being bard down. 

The adoption of the present permanent tops for tranicars 
in Liverpool] greatly altered the distribution of the weight 
borne by a fully-luden car as regards its incidence in affecting the 
stability of a moving car and its momentum when moving down one 
of the steeper inclines. In the report of the Liverpool tramways 
department for the vear 1902, it was shown that by the adoption of 
the fixed top, the seating capacity of the upper deck of the standard 
car had been increased from 34 to 42, and that the inside seating 
capacity was 22. The number of passengers carried inside a car at 
times when the traffic is heaviest, in the morning and evening, 
exceeds this number by any number not exteeding 9, so that the 
inside complement might number anything up to 31. Yet with 
these greater numbers inside the car, there would be from 40 to 42 
outside, as passengers are not supposed to stand in the car unless 
the whole of the seats on the upper deck are occupied. Assuming 
that no passengers were standing iu the ear, and that the upper 
seats were all occupied, there would be 22 persons in the car and 
42 on top. The probable effect of this disproportion in weight bas 
opened up freeh questions in T.iverpoo] which will bave to be very 
carefully studied with a view to determining the liability of heavily 
laden cars to skid or to turn over at curves at the bottom of hills. 
It is a significant fact that of the three serious accidents 
which have occurred on the Liverpool electric tramways, 
two have been on curves at the bottom of steep gradients, and 
one on a curve which occurred midway on a gradient, the cases 
being the Leece Street accident on Mondayflast, the Fitzelareuce 
Street accident and the Royal Street accident, which occurred 
some three years ago. Except that the cars in the two earlier 
eases did not turn over, the behaviour in cach of the tbree cases 
was very similar, Liverpool has been exceedingly fortunate in 
respect of immunity from really serious tramway accidents. The 
accident which occurred in Pembroke Place on February 4th, 1901, 
by which two men were killed through a fall of telephone wires 
across trolley wires, though commonly spoken of as a tramway 
accident, was not such an accident in the proper sense of the 
words. The ratio of fatalities to passengers carried on the Liver- 
pool tramways each year since the Corporation took over the tram- 
wavs in 1897, bas been:—In 1898, 1 to 6,000,000; 1899, 1 to 
8,000,000 ; 1900, 1 to 7,500,000 (made up of horse tramways, 1 to 
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5,000,000 ; electric tramways, 1 to 10,000,000). In 1902, 1 to 
13,667,000 ; 1903, 1 to 28,264,308; and in 1904,1 to 19,440,444. 
The ratio of fatalities to passengers carried on the railways, as 
shown by recent Board of Trade returns, has been 1 in 1,030,917. 
The accident of Monday last and the previous accidents on inclines 
referred to, have, however, raised doubts as to the wisdom of the 
present system of working the tramways at Liverpool, with 
respect to overloading cars on the routes on which the steeper 
gradients occur. 


London.—St. Pancras.—A deputation from the B.C. 
is to wait upon the Highways Committee of the L.C.C. to urge the 
necessity of reconstructing for clectrical traction the lines of tram- 
ways from Holborn to Hampstead at the same time that the first 
of the lines in other parts of London north of the Thames are 
dealt with. " 

L.C.C.—At the meeting on Tuesday, it was decided to sanction 
expenditure for the acquisition of sites for sub-stations at Woolwich 
and Islington, and car-sheds at Plumstead and Stamford Hill. 

The Highways Committee reported that the tramways in Goswell 
Road between Clerkenwell Road and Upper Ashby Street should 
be reconstructed at once on the conduit system in connection with 
the street widening works. The cost of the work was estimated at 
£13,800. 

BAKER STREET AND WaTERLOO RAIL wAr.—It is expected that 
this line will be opened for traffic early in March. Trial trains are 
now being run over the line, which will eventually be 5} miles in 
length, and will provide traffic facilities on a route where at present 
practically none exist. 

CAMBERWELL.—The B.C. is to present a petition against the 
London Southern |Tramways Bill, and a petition in favour of the 
L.C.C. Tramway Bill. 
Electric Supply Bill and against the Additional Electric Powers 
Supply (London) Bill. The work of. reconstructing the Denmark 
Hill railway bridge in connection with the new Dulwich tramway 
has been commenced. 


Maidstone.—The first eight months’ record of the 
municipal tramways shows a surplus of profit of £1,531 after 
payment of £394 interest and £132 on loans. The capital 
outlay amounts to £26,108. The tramways are under the control 
of Mr. Hoadicy, borough electrical engineer. 


Mexieo.—From the Board of Trade Journal we note 
that application has been made for the utilisation of the water 
power of the River Oro in the state of Guerrero, and that a con- 
tract has been entered into with a Mr. A. Stein for the appropria- 
tion of 60,000 litres per second from the River Saqui (Lonora) for 
industrial purposes. 

Middlesex.—The Light Railway Commissioners held an 
inquiry at the Guildhall, Westminster, on Friday with reference to 
an application on behalf of the Middlesex County Council in 
regard to a proposed electric tramway, 5} miles in length, in the 
portion of the parish of Wembley commencing in Harrow Road, at 
the termination of the already authorised light railways, and 
passing along that road to a point near the Wembley-Harrow parish 
boundary. Strong opposition was offered to the scheme on behalf 
of local residents. Ultimately it was stated on behalf of the 
County Council that it would withdraw that portion of the pro- 
posed line from the Swan Inn, Sudbury, to the Wembley-Harrow 
parish boundary. Upon this several opponents said they would 
not offer any further objections, The chairman of the Com- 
missioners said that it had been previously intimated that the 
Commissioners would not consider the proposed line unless it was 
part of a larger scheme. Mr. G. A. Wakelam, eye ineer to the 
County Council, contended that the line was part of a larger scheme. 
Mr. Lloyd, K.C., fer the opposition, argued to the contrary. Iu the 
result, the inquiry was adjourned. . 

Northwich.—The R.D.C. has decided to lodge 
objections with the Light Railway Commissioners aguinst the 
extension of the time limit for constructing the Warrington- 
Northwich Light Railway, it being considered that the extension 
would be prejudicial to the intcrests of the district and would 
prevent development. 


Penang, F. M. S.— We learn from the Penang Guzelle 
that the official trial run of the municipal electric tramway took 
place on the 29th ult. and the system was opened to the public on 
New Year's Day. The company, after the trip, adjourned to the Town 
Club, where Mr. O. V. Thomas, the engineer responsible to Messrs. 
Preece & Cardew, was congratulated upon the completion of the 
work. The contractors for the permanent way and overhead equip- 
ment were Messrs. Dick Kerr & Co.; for the rolling stock and car 
motors, and controllers, the Brush Co. and the B. T. H. Co. 
respectively. Mr. R. Young supervised the laying of the permanent 
way, and Mr. T. S. Allen the overhead work. 

half- 


Railways and Electric Traction.—At the 
yearly meeting of the East London Railway Co. on Tuesday, Lord 
Claud Hamilton said that the most uncomfortable feature with 
regard to passenger traffic was the result of the electritication of the 
Metropolitan District Railway. From August 1st last they took off 
their through trains from Hammersmith to New Cross, and the 
London, Brighton and South Coast Railway Co. undertook to carry 
on the local service from Whitechapel Junction to New Cross; 
whilst the Metropolitan District took off 37 through trains, the 
Brighton Co. undertook to do the local work with 28 trains. Not 
only was the decrease in the number of the trains to be regretted, 
but they all knew from personal experience how the fact of having 
to change in the middle of a through journey caused great incon- 
venience and dissatisfaction to the travelling public. So long as 
thé passengers were compelled to change along that route he was 


It is also to petition in favour of the L. C. C. 


akraid there was not very much prospect of an inerease in their 


passenger traffic, or even of their being able to maintain the traffic 
at the present rate. Tho Metropolitan Railway Co. was still 
running through trains by steam to New Cross, but so soon as the 
electrification of their system was completed up to the Whitechapel 
Junction, that, again, would stop their through journeys. If the 
line was electrified up to New Cross it would no doubt add 
materially to their traffic receipts, and restore the company to the 
position which it occupied prior to the electrification of the Dis- 
trict Railway. It was easy to say that, but it was exccedingly 
difficult to give effect to it. He did not pretend to be an expert in 
the matter of electricity, but he had the advantage, as chairman of 
one of their large railways, of having the very best expert advice at 
his command, and he was not at all convinced in his own mind that 
the third-rail system was either the best mode of electrifying a 
railway or the most economical and profitable means of working 
it. His opinion had been rather confirmed by the unsatisfactory 
working of the Metropolitan and District Railways since they were 
electrified. As regarded the financial side of the question, judging 
from the report of the Metropolitan Railway Co. just issued, it 
appeared to him that it was very doubtful whether the third-rail 
was the best system, and there was no question that it was a 
very costly way of electrifying and working a railway. The 
only mode of electrifying their linc would be either to do it them- 
selves or by means of the District or Metropolitan Railway, or the 
action of the leasing companies as a whole. One of the leasing 
companies were so convinced in their own minds that the third-rail 
was not the best that they had just let a contract for the overhead 
system from London Bridge to Victoria Station, and they main- 
tained that the electrification could be carried out, roughly 
speaking, at two-thirds less cost than by tho third-rail system. In 
face of that, and until the experiment had been tried, they might 
be quite certain that the Brighton Co. would be no party to elec- 
trifying their line on the third-rail system, and, therefore, he was 
afraid that the electrification of.their line must be postponed until 
it was proved which of the two modes was the most efficacious and 
economical. 

In the L.B. & S.C. Railway half-yearly report the following 

statement appears: Several difficult and unexpected problems 
had to be solved before the work of equipping the South London 
line for electric traction could be commenced, but the directors 
hope that these difficulties will shortly be overcome and the work 
put in hand. They propose to equip the whole of the South London 
line from London Bridge to Victoria." 
The Metropolitan Railway half-yearly report says :—‘ During 
the half-year the services of electric trains. have been considerably 
extended, and the Inner Circle service is now being worked 
entirely by the new power, in addition to the local service between 
Baker Strect and Harrow and between Harrow and Uxbridge. 
Several of the electric locomotives ordered have been delivered and 
tested and are working traffic on the Harrow line. The work under- 
taken by the Great Western Railway Co. of electrifying the Ham- 
mersmith and City line is proceeding, and the new rolling stuck for 
that service is being built. Until that has been delivered and the 
equipment of the line completed, it will be impossible to dispense 
altogether with steam locomotives, or to obtain the full advantage 
of the accelerated service which the electric trains are able to pro- 
vide. Substantial reductions have been made in the fares to and 
from the City stations, with a view to meeting compctition, and the 
results up to the present time are satisfactory." 


The Argentine.—The Government has approved the 
statutes of the Sociedad Belga Argentine de Tramways, which has 
been formed with a capital of 14,000,000fr. to take over the electric 
tramway powers recently granted by the Buenos Ayres munici- 
pality.— Review of the River Plate. 


United States.—According to an American con- 
temporary, another fast electric line across New Jersey to the sea- 
shore is to be constructed this year. Chicago financiers have 
virtually closed with W. J. Thompson, of Glasgow City, to build a 
direct line between that town and Atlantic City, for which Mr. 
Thompson has held right of way several years. The cost of 
placing the line in operation is estimated at $6,000,000, and the 
Chicago capitalists are prepared to rash the project. The line will 
be operated by the third-rail system exclusively, as a private right 
of way will be used. Where public roads cross the elcctric line, 
overhead bridges will be built for the public thorougbfares, and 
there will be no level crossings. With the sborter route provided, 
it is believed that three-car trains can make the trip in 65 minutes. 
The action of the Chicago financiers in taking up the construction 
of this line directs attention to the interest displayed by other 
Western capitalists in electric railways in the East. They are 
building the Philadelphia and Western Railroad, which will 
compete with the Pennsylvania for suburban traffic weet of the 
city. 'This road has been financed by St. Louis capital, and G. J. 
Kobusch, president of the St. Louis Car Co., is president of the 
company. It is declared that the line will be ready for operation 
within six months. Electricity is making itself felt slowly but 
surely as a means of railroad locomotion, and it is not improbable 
tbat within a decade many steam railroads now running in and out 
of the big cities will be electrified. Hitherto the electrification of 
steam roads has been confined practically to terminal facilities and 
local service over short distances, so that the recent decision of the 
Pennsylvania Railroad to equip electrically a portion of its system 
between Camden and Atlantic City, New Jersey, is of the yreatest 
interest. That portion of the Pennsylvania Railroad to be elec- 
trified comprises 64 miles of steam road lying between Camden and 
Atlantic City. The route includes the station of Newfield, between 
which city and Camden there is already a double-track line. The 
double tracking will be continued to Atlantic City, following the 
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line of the single track alreadv existing between that city and 
Newfield. Over this double-track line an express electric service 


will be established, cars having a headway of 15 minutes, and 


making the run from Camden to Atlantic City in 80 minutes. The 
maximum speed of the cars will be between 55 and 60 miles per 
hour. The third-rail system will be used throughout, except on 
the section between Camden and Woodbury and Newfield and 
Millville, where the cars will be run on overhead trolley, the speed 
on these sections being less than on the main line. Power for the 
operation of the cars will be supplied from a power house located 
at Camden, and will be transmitted at a pressure of 33,000 volts 
to six sub-stations between Camden and Atlantic City, and 
the seventh sub-etation at Millville to supply that section of the 
line between Millville and Newbury. 


West Ham.—On Tuesday, the Corporation resolved that 
on the B. of T. agreeing to sanction the borrowing of £80,126 for 
tramway purpoees, the Council would not raise any further sums 
for auch purposes under the provisions of Sec. 73 of the Act of 1890, 
beyond the sum already raised, viz., £154,240. The Council when 
next promoting a Bill in Parliament, is to apply to repeal the 
unexercised borrowing powers for tramway purposes conferred by 
the 1900 Act. 


Wigan.—At a meeting of ratepayers on January 18th, a 
resolution was passed consenting to the promotion by the Corpora- 
tion, jointly with the Preston, Chorley and Horwich Tramways 
Co., of a Tramways Bill for the purpose of authorising the T.C. to 
carry into effect clauses of the Bill, enabling the Council to purchase 
24 miles of the proposed tramways for £27,000. 


—— HH Ó— 
TELEGRAPH AND TELEPHONE NOTES. 


Argentina.—The Review of the River Plate states that 
there is such a large movement of telegrams between Buenos 
Ayres and Mendoza that the construction of new lines is Dow 
absolutely essential. At the present time there are only two lines, 
the same as 20 yeara ago. Tbe Cuyo Provinces have gone ahead so 
much of late years that the present lines are inadequate. 


Continental Notes,—SParN.—The Gaceta de Madrid 
of January 12th publishes a law sanctioning a special credit of 
100,000 pesetas (about £3,327) for repairs to submarine cables.— 
Jioard of Trade Journal. 

The same issue of the (‘accta publishes a notification to the effect 
that the Eastern Tramways Co., of Madrid, has obtained the con- 
cessions for the construction of the electric tramway in that city, 
of which particulars were published on p. 582 of the Board of Trade 
Journal of September 28th, 1905. 

The Compagnie Interurbaines des Telephones is stated to have 
given its sanction to the joining of its lines with the Madrid 
Systems, so that Madrid subscribers may be able to commnnicate 
directly with Barcelona, Valencia, Bilbao and the other chicf 
Spanish towns. : 

Iraty.—The Gazzetta Ufficiale (Rome) of January 10th contains a 
Law sanctioning the expenditure of 2,500,000 lire (about £100,000) 
by the Minister of Posts and Telegraphs on the erection of new 
telegraph lines and the improvement of existing lines between the 
following towns:—Genoa and Messina, Naples and Turin, Bari 
and Florence, Reggio (Calabria) and Naples, Rome and Venice, 
Genoa and Milan, Florence and Milan, Milan and Venice. The 
expenditure is to be spread over a period of seven years; 300,000 
lire (about £12,000) is to be spent in each of the years 1906-8 and 


400,000 lire (about £16,000) in each of the years 1909-12.— Board of - 


Trade Journal. 

Telephonic experiments have recently been made between Rome 
and Strasburg, and Rome and Brussels, with the Angelino micro- 
phone. Experiments have also been made with the Majorana 
microphone between Rome and London, a distance of 2,000 kilo- 
metres. 


Delay in Connection.—Writing to the Times of 22nd 
inst., Mr. E. S. P. Haynes, of Lincoln's Inn, says: —“ On December 
14th last the manager of the Post Office London Telephone Service 
wrote to inform me that an agreement for an exchange line at my 
private address had been accepted on behalf of the Postmaster- 
General. After frequent inquiries without result, I am to-day 
informed that no definite date can be given for the completion of 
this exchange line, but that the minimum period for this installa- 
tion is three months from to-day. Before this date not the 
slightest intimstion was given to me that there was any hitch in 
the matter, and the manager informs me that he is unable to 
obtain from the engineers any estimate of time. In December, I 
was informed that the installation would be made within five 
weeks of the 14th ult." 


Liverpool.—In accordance with a custom inaugurated 
by the late Charles Birchall, of Liverpool, the proprietors of the 
Journal qf Commerce lately organised a collection among business 
men and telephone users on behalf of the lady operators of the 
Liverpool Telephone Exchange, as a Christmas and New Year's 
gift. The collection realised the sum of £314 10s. 2d., which has 

een handed over for the members ef the staff in question, 


London.—St. Pancras.—The B.C. has refused an 
application by the Postmaster-General for permission to erect iron 
poles on the public wav in Granley Btreet. The local autbority 
holds that tbe wires should be put underground. 


Lord Stanley and the Telegraphists.—It is stated 
tbat the postal employés put forward every effort to sesist in 
unseating Lord Stanley, and on the announcement of the result of 
the election a number of abusive telegrams, exulting in his defeat, 
were sent to him. Amid this disgraceful exhibition of bad taste 
and ill-manners, it is pleasing to note that the female staff have 
telegraphed to Lord Stanley dissociating themselves from an 
“undignified and unladylike" telegram purporting to come from 
them, but really emanating from a small minority. 


Telegraphie Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED. 
Trinidad-Demerara (No. 1.) ee ee ee ee Aug. 96, 1901 .. LJ 
Dominioa-Martinique .. is RES .. May 7. 1909.. . 
St. Lucis-Martinique .. vs 23 May 7, 1908 
Reisse-Issa (Yemen) Camaran — . .. Oct. 99, 1909 i 
Cayenne-Pinheiro " si ie Aug. 18, 1902 à 
Port Arthur-Chifu (Closed) x .. Mar. 7, » 

aica-Colon ee ee . Jan. 2, 1 LJ ee 
Cadis-Tenerif ws F s . July 1906 
Tarifa- M un " vs . Jan. 18, 1904 A 
Puerto Plata-Martinique “a . Oct. 80, 1905 
Bt. Thomas-8t. Kitts . Dec. 1906 
Manila-Iloílo e T e va is .. Dec. 28, 1905 .. Jan. 8 
Bolama-Bessao .. P m s y .. Jan. 19, 1906 .. 
LANXDLINBS. 
oe eo oe 0 ug. . 1909 e. ee 
Kertoh-Soutehoum «s vs ss s 27, 1904 oe 
mmunication with Brasil ela Galveston ee July 18, 2s 


77 Jan. 17, :1906* 


Venezuela.— M. Taigny, the French representative in 
Venezuela, boarded a French cruiser, the Martinique, to obtain 
dispatches, without the Customs authorities’ permission, and was 
not allowed to land again. He was therefore taken to Willemstad, 
in Curaçao. The French Government have given the Venezuelan 
representative at Paris 24 hours’ notice to leave French territory. 
Owing, says the Standard, to the absence of direct messages from 
Caracas, the French Government itself has been rather in the dark 
as to what was happening. It appears, however, that France is 
agreeing with the upholders of the Monroe” doctrine on the steps 
to be taken by her. The French fleet consists of the Martinique, 
Desaix, Jurien de la Gravière and the Troude. 

The Constitucional publishes the correspondence which preceded 
the rupture between France and Venezuela. It maintains that the 
complicity of France in the Matos" revolution is proved, and 
adds, says a Reuter dispatch, We do not accuse the Cable Co. but 
the French Government for privately ordering the managers of the 
Cable Co. to transmit information to the revolutionists.“ It 
appears also that various telegrams from France to her repre- 
sentative have been intercepted, as they did not reach their 
destination. 

It is also rumoured that President Castro wishes to lay a cable 
from La Guayra to Puerto Rico. Messages are being conveyed 
from Trinidad to Amacura, Venezuela, by gunboats, and sre 
tience sent on by telegraph. Senders may not employ regis- 
tered addrosses, and must take all risks.  Censorship bas been 
established at Amacura. Messages must be routed “ vid Trinidad- 


Amacura,” and this indication, contrary to usual custom, must be 
paid for. 


Wireless Telegraphy.—The Italian Ministry of Posta 
and Telegraphs has appointed an Electrotechnical Commission, 
presided over by Signor Blasena, to report upon the most suitable 
system of wireless telegraphy to employ as a means of communi- 
cation between the mainland and the islands of Sicily and 
Sardinia, an instruction to the Committee being to the effect that 
the cost should not exceed £16,000. 

A Laffan New York telegram states that the following telegram 
was received at Portland, Maine, by wireless telegraphy :—'' The 
drydock Dewey is approaching Gibraltar." The distance travelled 
over by this message is more than 3,000 miles, says the telegram, 
and is believed to be a record of long-distance transmission. 

The United States Atlantic Fleet has begun a series of elaborate 
manceuvres which will last until April. The cruisers now stretch 
in a long chain to mid-ocean, communicating with each other and 
their bases by wireless telegraphy. 

Reuter telegraphs from Newfoundland that the Marconi Co. 


Communication with Alaska ria Seattle. 


proposes to extend its wireless telegraph system at Cape Race to 


other Newfoundland centres. By this means, utilised in con- 
junction with the Colonial Government telegraphs, regular com- 
mercial communication between ships in mid-ocean and Europe 


and America will be greatly facilitated. The Government is now _ 


considering the proposals. Last week Cape Race and the Cunard 
liner Lucanía were speaking over a distauce of 760 miles. 


An Electricity Works Hero.—Two employés at the 
Bath electricity works—an engineman and a stoker— plunged 
into the River Avon to save a boy who had fallen in. The river 
was much in flood, and although the engineman (James Gibbons) 
succeeded in reaching the boy, the current proved too strotg for 


him, and both man and boy were drowned. A local subscription 


list has been opened en behalf of Gibbonss widow and four 
ehildreni | s 
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THE POST OFFICE TELE- 2S x: ius pip e e HEN Cotton Weel between trere 
PHONE SYSTEM. | NIS 


S _Load Sloeve 


Copper Conductor Joints to be Soldered 


THE “City” EXCHANGE. 


Brass Tube Overflow (to carry off Compound) 


IT.is.not yet four years since the Post ded 
Office. Department opened its first —— | . — 
London telephone exchange in that por- ^ 
tion of the General Post Office (South) 
which is bounded by Carter Lane, Bell 
Yard, Knightrider Street, and Addle Hill. 

Designed to accommodate 14,010 
subscribers, already more than five-sixths 
of its capacity has been allotted to 
subscribers. By the end of December 
about 12,000 direct lines and 5,800 Fic. 3.—JorNTING Process. 
extensions, representing a total of about 


Flesidie Copper Tuse 


Method of making solid joints 
Portable Cit for connecting alr-epace paper- 
8 core cables to silk and cotton- 
covered cables EE 


The test room, a 
general view of which 
is given in fig. l, is 
fireproof throughout, 

aud is isolated by means 
of iron doors from the 
portion of the base- 
ment. leading to the 
* Central” test room. 
It is situated on the 
Knightrider Street side 
of the building. The 
switch room, and the 
room containing the 
intermediate distrib- 
uting frame, relay 
and meter racks, &c., 
are located on the 
second floor. 

Sub-Basement,— 
Under the test room 
is a sub-basement for 
the accommodation of 
the main cables from 
the streets. It is 72 ft. 
long by 30 ft. wide, and 
being lined through» 


Hic. 1.—" Crry,”, ExcHANGR' GENERAL View oF TrEsr2RooMw (DURING CONSTRUCTION).; 


17,300 stations, had been connected up 

to this great exchange, now known to 

the merchant princes in the ‘ Square 
Mile” as the Central.* 

In anticipation of the Central reach- | 

ing its limit at an carly date, the i r L | 

* 
è 


ge sor MR 
Department has constructed in the 
same building a second exchange, to be 
known as the ** City." 

As many improvements and not a 
few novel features appertain to this new 
exchange, and render it the most up- 
to-date installation in Europe, if not 
in the world, we present our readers with 
an account of its mairi characteristics. 


€ — —— "IB 


"Pus 


This exchange was fully described in our 
issues of December 6th and :20th, 1901, and 


Fid. 2.—'' City,” SUB-BASEMENT. 
January 3rd,*1902. | 
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out with white glazed bricks, has a clean and light is forced in, the cable is tested for insulation, which is raised, 
appearance. if necessary, by applying a desiccator. The compound is 

At its east end 110 conduits, running from Queen put in a melting pot having a screw-down cover, and is 
Victoria Street to placed over a blast 
the “ Central“ sub- furnace until the 
basement, are inter- whole of the com- 
cepted, so that pound is liquefied, 
cables from the the cover being 
south and west of screwed down until 
London can be led this is accom- 
at will to the plished. The air 
Central“ or the pump is then joined 


“City " test room. to an inlet tap on 
For cables from the melting pot, the 


the north and outlet tap remaining 
east, 64 conduits, closed. The flexible 
recently laid in copper tube is joined 
Addle Hill, ter- to the outlet tap, 
minate in a large and after being 
jointing chamber warmed by means 
connected by a of a torch-blowing 
shaft to the“ City“ benzoline lamp. 
sub-basement. and in order that 
"Heavy L-iron the tube may be 
bearers run from thoroughly heated, 
the conduits to two a quantity of com- 
chutes leading tothe pound is allowed 
test room, and carry to flow through it 
slate slabs on which into a bucket. 


the cables are laid. The junction with 
Fig. * P. 139. the lead sleeve IR 


a9 
gives a general view then made as 
shown in the 


of the sub-basement. 

The street cables figures. When the 
(paper-core ) are temperature reaches 
joined to indoor silk 9209 F., amèr 
and cotton-core lead- tainable by means 
sheathed cables, the E uade Sa Pone 
joints being filled Fia. 5,—VERTICALS ON Matn DISTRIBUTING FRAME. inserted in a 


d. 

- 5 " 
i 
|] 


— 


5.4.4.4 
- 


T 
— 
= 


Li 


j 
Aaa a aaa aad 


| 


52222222234 


— — —— 
— D 


j 


| 


«T 


0332 A 22 73/2 3 33 ES 
AAN nn 


—-— 
1 
1 


t 


ghe Ae Ae Ap MENON APA n h 
* 
M 


Ini 
A. 
iii: 


i1 
Atte 
Ke 


14 


Ann 


j 1i 
n" 


> 
het eS et Roo a ee ee 


‘et atata tet atatate tr aE PE 


€ 
* 
ta Bede te 
eee ^w 


MAGA 


144114111 
LEEREERERETEES 


i 


— — 


Erne 


e. 


123 
LLL 
J 


141. 


* 
, 


Muna 


y 
NERRRNERE. 


LELERLEERERLELEE 


j 
= 


l 
4 


a AR Lu TRO 


1111111, 


i 


n 


— 


i | d hot I Petes ! x 
LLLLLIDIPDEEPELPELI- 


1 * N 2 0 m 
RAZR ee 


El B3 PT Ort Od Gel Od tet bet Bee 
192 


Y 


A 
yrs 
[| 
AR NA 


LLL CPLEREREEYEEYTYYETPY 


11 


AAARAAAMNARAANAAASGENAAAATANARASAANAODAMNAS 


IPRRRRRRARRRREA 


SAH RAR RR NAR 


| 


ii 


Da "E ` SEEE * m "LAEDIT va*a*a*a* Ta 1,345.44. ts 


a aaa 


2727 24 A A 5 


n 
brav 
A d TE 


1 
14 
W 


* 
2 
^ 
> 
> 
E 
Se 
> 
>> 
> 
M 
^ 
c 
2 
* 
Fd 
. 
— 
Pd 
ad 
~ 
= 
2 
Pad 
E 
d 
^ d 
2 
- 
." 
- 
> 
End 
> 
v 
* 
J 
c 
v 
* 
te 
> 
> 
> 
- 
"a 
> 
* 
E 
rz 
^. 
* 
p 
* 
* 
> 
y 
"e 
B 
* 
* 
* 
* 
* 
~ 


A, i aasee — med s el 


"T 


, nw Uwe 
T “nw 


Fier Kev 


Fic. 4.—East END or MAIN DISTRIBUTING FRAME. | FiG. 6.— HORIZONTAL SIDE or Main DISTRIBUTING FRAME 
\DURING CONSTRUCTION). 


under air pressure with an insulating compound by a special suitable socket in the side of the melting pot, all the taps are 
process, a description of which may prove of interest. The opened, and an air pressure of 20 lb. is maintained. About a 
arrangement is shown in fig. 2, p. 139. Before the compound gallon of the compound is allowed to flow through the Joint, 
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FIG. 7. RININd MACHINES. 


which is thereby heated. The tap on 
the lower air nozzle in the sleeve is then 
turned off, and the permanent cap is placed 
on the upper air nozzle in place of the 
overflow tube. This done, the com- 
pressor is re-started, and on ‘the pressure 
reaching 20 lb., the ‘tap on the lower 
nozzle is re-opened for tive minutes in 
order thoroughly to fill the joint. After 
this interval, the joint being still under 
pressure, the tap on the lower nozzle is 
turned off, and, in order that the com- 
pound may solidify, is not unscrewed for 
24 hours. 

The silk and cotton cables are 
carried through two openings, cut in the 
roof of the sub-basement, to the Test 
Room, which they enter, supported by 
special cable bearers, at the ends of 
the-main distributing frame. Fig. 4 
shows the east end of the main frame, 
together with the cable bearers. 


core 


It may be mentioned in passing 
that the number of wires in a maim 
cable has recently been increased 


from 434 to 1,212, thus greatly in- 


FIG. 
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FIG. O09. STORAdE BATTERIES. 


AND MACHINES. 


creasing the carrying capacity . ne 
outside conduit system. 


BASEMENT TEST Room. 


A plan of the basement of the building 
is given in fig. 13, p. 143, which shows the 
location of the main test frame, and the power 
and other heavy plant for both the City 
and Central Exchanges. 

Main Distributing Frame.—The most 
striking feature in the Test Room is the 
main distributing Iframe, “occupying the 
whole length, and runuing along the east 
end of the room. The frame is 105 ft. high 
and 80 ft. in length. To secure Strength, 
channel iron is used for the framework 
wherever possible, and -to ensure; rigidity a 
strap is fitted behind the connectors! ion 
the horizontal side at the back of :the 
terminal-strips. 
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distributing frame, 
there is an iron 
cable run (fig. 10) 
13 in. wide by 17 
in. deep, for the 
cables from the 
main frame to the 
chute leading to 
the intermediate 
test room. The 
cables are led from 
the cable run up 
the vertical side of 
the main frame. 
(In the Central“ 
exchange the cables 
are carried on 
bearers erected over 
the main frame.) 

Racks.— Adjoin- 
ing the east end of 
the main distribut- 
ing frame are two 
junction coil 
racks, each fitted 
with 18 shelves: 
each shelf contains 
56 coil making 
1.008 — coils per 
rack. 

Of subscribers 
repeating coil racks 
there are two 
(erected in a small 
room adjoining 
the test, room), 
cach being fitted 
with 15 shelves, and 


On the horizontal 
side are 13 shelves, 
each capable of 
taking 2,640 lines, 
the total line 
capacity being 
84,320. Fig. 6, p. 
140,shows the hori- 
zontal side of the 
main frame during 
construction. 

e On the vertical 
side each strip ac- 
commodates 200 
circuits. The strips 
are fitted with the 
standard form of 
arrester bar, with 
heat coils and 

lightning protec- —À——— a 
tors, and, in ad- | 7 1 
dition, a fuse is | 
fitted in each lead. 
In fig. 5 a portion 
of the vertical is 
shown, minus the 
heat coils. 

The arrester bars 
ure efficiently earth- 
connected by means 
of a 19/14 copper 
strand, one cable 
being common to all 
the bars on the 
frame, 

In front, and 
traversing the whole 
length of the main 
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Fic. 11. —SuBscRIBERS! REPEATING-COIL Rack. Fic. 12.— CABLE CHUTE. 
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each shelf accommodating 51 coils, the total number of coils 


being 765 per rack. 

Each coil rack is provided with a fuse panel enclosed in an 
iron framework with glass front. The fuses are of the 
alarm type, a bell ringing when a fuse has blown. Each 


bus-bar is fitted with an indicator lamp to show the strip on 


which a blown fase is located. | 
Fig. 11, p. 142, a reproduction of a photograph taken 


during the erection of the exchange, shows one of the sub- 
scribers’ repeating-coil racks, together with its fuse panel, a 
few of the repeating-coil cables, and the lower end of one 


of the cable chutes. 
The incoming junction condensers arc on racks secured to 


the top of the junction-coil racks. 
Power PLANT. 


Batteries—The batteries occupy a room adjoining the 
test room. The main batteries to supply the -current re- 


quired for speaking and signalling are of the Chloride Co. “s 
make, and consist of two sets of 11 C.M. No. 24 sections 


in C.M. No. 46 boxes, having an "ultimate capacity of 


SCALE IN FEET 
20 30 


LANE 


CARTER 


ADDLE 


main batteries. The motor, of 45 B. H. P., is a four-pole machine 
of the semi-enclosed type. It is coupled direct to a generator 
of the multipolar type, mounted upon the same bedplate, 
and the combination is intended to run at a speed of 475 
revolutions per minute. The output of the generator at full 
load is 30,000 watts—namely, 1,000 amperes at 30 volts. 
The machine was designed specially for common battery 
working, the number of the armature windings and commu- 
tator segments being such that it is possible not only to 
charge the cells whilst they are connected to the lines with- 
out producing noise on the subscribers' circuits, but also, if 
necessary, to supply current for working the Exchange 
independently of the batteries. 

There is & motor-generator of small capacity (shown in 
fig. 8 to the right of the large machine) for charging the 
15 cells constituting the meter battery. The motor of this 
combination, like the one already described, is designed to 
operate on a 102-volé circuit, while the output of the 
generator is 50-amperes at 35 volts. The generator is so 
Joined up as to supply current direct to the meters when thé 


battery is being charged. 


wap TR E EE 


HILL 


Fic. 13.— PLAN or BASEMENT. 


6,820 ampere-hours, and a present capacity of 3,000 ampere- 
hours at an 8-hour rate. The tanks, which are of lead, 
and measure 7 ft. 6 in. x 1 ft. 9 in. x 1 ft. 9 in., stand 
on glass oil-cup insulators placed on a heavy wooden frame- 
work, resting on solid earthenware blocks. Hach cell 
when full will weigh about 2 tons. Fig. 9, p. 141, shows the 
batteries, Fuses of the D and W type, mounted upon 
s bases, are placed adjacent to the cells and in the main 


j À smaller battery, also supplied by the Chloride Co., con- 
dating of 15 S.G.3 cells in glass boxes, is installed for 
the purpose of operating the service meters. . 

j harging  Machines.—The north-central portion of the 
js room is occupied by the power plant. Power for 
ad the batteries is obtained from the department's 
al n system, the plant for which is situated in the south- 
ky ge of the basement of the exchange building (see 
1 3). Current is supplied at 102 volts, and is trans- 
med to suitable vol by motot-generators. The 
i machine, situated on the left of the power board (tide 
. ©, p. 141) is the combination installed for charging the 


The charging plant in the City Exchange is not in dupli- 
cate, there being already two sets of machines in the Central 
Exchange, and arrangements having been made for the 
supply of power from either Excbange to the other. 

Ringing Machines.—Two “ dynamotors” (fig. 7, p. 141) 
supply current for ringing purposes and for operating the 
interrupters required for machine ringing and tone: test 
purposes. The machines, which are of the semi-enclosed 
type, are designed to operate on 105 and 30-volt circuits 
respectively. One runs from the lighting mains, and the 
other from the meter battery. The generators give an 
alternating current of 2 amperes at 75 volts, running at a 


speed of about 1,200 r.p.m. 


Two high-speed interrupters for producing tone signals of 
different pitches are carried upon an extension of the arma- 
ture spindle. "These are used in conjunction with the meter 
battery and transformers, for the production of the high- 
frequency alternating currents required for the now familiar 
hum of tho “ busy-back " and don't answer ” signals, ns 
well as for tone tests, one of which is placed upon faulty 
lines, and the other upon subscribers’ circuits when connected 
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to the trunk system. The two latter signals are distin- 
guished by the difference of pitch given to the tones, while 
the “ busy-back " and don't answer signals are distin- 
guished by interruptions which break up the hum into a 
regular series of uniform short notes in the one case, and 
a series of alternating long and short notes in the other. 
These, as well as the interruptions introduced into the 
machine-ringing circuit, are produced by meaus of a slowly 
revolving drum mounted at right anyles to the ringing 
machine armature spindle with which it gears. 

Power Board.—The whole of the power plant is operated 
from the Power Board, which is of slate supported in an iron 
frame. "There are four panels, one (on the extreme left) for 
the ringing machines, the next in order for the meter battery 
and motor-generator, the third for the main motor-generator, 
and the fourth for the main batteries. (Nee fig. 8, p. 141.) 

Upon the front; of the Ringer panel there are four 
switches and two hand-wheels. The upper switches are for 
connecting the motors tothe mains. Overthem are the hand- 
wheels operating the corresponding starting boxes mounted 
ab the back of the panel; under them are the ringing and 
signal switches connecting the ringing leads, and the tone- 
test, ** busy-back," &c., circuits to either of the machines. 

Upon the meter panel are placed the starting-box and 
shunt coils of the motor-generator, with their controlling 
hand-wheels ; a polarised relay and a circuit-breaker which 
are in the generator circuit ; and the switches for connecting 
the motor to the supply mains and the generator to the 
meter cells. An ammeter placed at the top completes the 
equipment of this punel. 

Upon the two remaining panels the apparatus controlling 
the main power supply of the exchaifze is placed. A single- 
throw double-pole switch connects the motor to the supply 
mains. Three switches associated with the charging circuit 
render it possible to charge either set of batteries either 
from the local generator or from the machines in the Central 
Exchange, while, if necessary, the local generator may be 
connected to the Central Exchange to supply charging 
current to the batteries there. 

A Western Electric Co.'s 1,000-ampere circuit-breaker 
with auxihary shunt tripping coil, and a polarised relay (both 
of which are placed in circuit with the generator) may be 
seen on the third panel, at the top of which an ammeter 
and two instrument switches are mounted. Two switches 
associated with the discharge circuit provide facilities for 
connecting either of the local or the Central Exchange 
batteries to the discharge leads, and it is also possible to 
connect either of the “City " batteries to the old Exchange. 
One of these switches (three-pole, double-throw) closes one 
battery circuit before opening the other, and is so arranged 
therefore that resistance is introduced and cut out of circuit 
during the change-over process. 


The space at the top of the battery panel is occupied by a 


voltmeter which, by the agency of three switches, can be 
bridged across any individual cell in the main batteries, or 
any one of the three batteries, or the generators, or the 
leads running to the Central Exchange. 

A Kelvin & James White recording ammeter with a 
500-ampere shunt, which completes the Power Board equip- 
ment, is mounted on the wall near the Power Board. 

The connections of the main batterics are absolutely inde- 
pendent: while one battery is being charged and the other 
discharged, there is no common part in the connections, and 
the discharging battery alone is earthed.. 

Lead-sheathed impregnated cables, laid in iron pipes, are 
used for the power circuits. 

Cable Chutes.—Specially erected in one of the lighting 
areas of the building are two cable chutes for carrying the 
cables from the basement to the second floor. One, shown 
in fig. 12, accommodates the cables carrying the circuits 
between the main and intermediate distributing frames : the 
other the cables connecting the repeating coils to the switch- 
boards. The chutes are substantial iron erections, with 
occasional platforms, to facilitate the drawing up and fixing 

the cables, which, for the latter purpose, pass through 
iron grids. Into these grids the cables are clamped by 
means of wooden wedges hollowed out and covered with 
glass paper on the side gripping the cables, and tapered 
slightly on the other. 

(To be continued.) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Barnes,—February 12th. Steam dynamo and switch. 
board panels for the U.D.C. See “ Official Notices" January 19th. 


Battersea.— February 5th. One 750-850 or 1,000-Kw. 
generator with piping and ejector condenser; arc lamps, globes and 
columns, for the B.C. See “ Official Notices " January 12th. 


Belgium.— February 7th. The Belgian State Railway 
autborities are inviting tenders until February 7th for an installation 
of electric lighting at the railway station at Esschen. Particulars 
may be obtained from, and tenders are to be sent to, the State 
Railway Authorities, La Bourse, Brussels. 


Blackburn.— February 12th. Stores for the Electricity 
and Tramways Committee. See Official Notices " to-day. 


Cardiff.— February 16th. Cooling. towers, electrically- 
driven pumps, pipe work, &c., for the Corporation Roath Power 
Station. See “ Official Notices“ to-day. 


Cheltenham.— February 3rd. Stores for the Corporation 
(including electric light fittings). Mr. J. S. Pickering, Borough 
Surveyor and Water Engineer. 


Clyde Navigation.—February 12th. Electrical cable 
and conductor installation for Clydebank Dock. See “ Otheial 
Notices" to-day. 


Dover.— February 16th. One 350-KW. combined steam 
generator set for traction purposes for the Electricity Department. 
see “ Official Notices" to-day. 


France.—January 30th. The municipal authorities of 
Briancon are inviting tenders until the 30th inst. for the electric 
lighting of the Mont Dauphin military estabiishments in that town. 
Particulars may be obtained from, and tenders are to be sent to, La 
Mairie de Briancon (Hautes Alpes). 


Fulham.—January 31st. Steam, water and exhaust 


piping for the electricity department. See Official Notices” 
January 12th. 

Germany.—February sth. The Prussian State Railway 
authorities in Hanover are inviting tenders until February 8th for 
the supply of 264 tons of galvanised iron wire, 13 tons of steel 
wire, 67 tons of hronze wire, 51 tons of copper wire, and 5'8 tons 
of insulated. wire. Tenders are to be sent to Die Staatsersen- 
bahn Direction, Hanover, Germany, whence particulars may be 
obtained. 


Hammersmith. — February 7th. General stores for the 
B.C. electricity department for one year. Sce ‘ Official Notioes " 


January 19th. 


Kingston-upon-Hull.— February 12th. Air space 
telephone cable and extension of existing multiple ewitchboard for 
the Corporation telephone equipment. Sec “ Official Notices“ 


January 19th. 


Pontypridd.—Vebruary 13th. One 300-KW. steam 
dynamo forthe U.D.C. See Official Notices " January 19th. 


Shanghai.—February 22nd. One 800-Kw. horizontal 
steam turbo-alternator with condensing plant, for the Municipal 
Council. See “ Official Notices” to-day. 


South Africa.— HEIpELBERG.—The Municipality invites 
tenders for lighting the town by means of electricity. 


Spain.—January 30th. The Spanish Ministerio de 
Fornento in Madrid is inviting tenders until the 30th inst. for the 
concession for the construction and working of an electric tramway 
between Santander and Ashllero. Particulars may be obtained 
from, and tenders are to be sent to, EI Ministerio de Fornento, 
Madrid. 


Stoke-upon-Trent.— January 31st. Meters and demand 
indicators for a year. See “ Official Notices“ January 12th. 


Sunderland.—March 2nd. Feed pump, cooling tower, 
surface condenser, coal bunkers, &c., for the Electricity Department. 
See “Ofcial Notices" to-day. 


CLOSED. 


Brighton,—The T.C. has accepted the tender of the 
British Westinghouse Electric & Manufacturing Co., Ltd., for the 
supply of wrought-iron protective screens round portions of the 
switchgear at Southwick and North Road stations, at £174 and 
£72 10s. respectively. ; | 
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Heckmondwike.—The U.D.C. has accepted the tender 
of the Paterson Engineering Co. for the supply, of a water purifi- 
cation plant for the electricity works. 


Johannesburg.—The Rand Water Board has accepted 
the tender of Messrs. C. C. George & Co. for electrical plant, 
amounting to 424,000. | 


Lewisham.—-The Guardians have accepted the tender, at 
£125, of the Telephone & Electrical Installation Co. to provide a 
new telephonic installation connecting 27 points with all the 
necessary accessories, viz. cable junction boxes, batteries, battery 
boxes, &c. l 

.London.—The following tenders have been received by 
the L.C.C. for the supply of about 2,300 tons of slot rails for use 
in connection with the reconstruction of the first section of tho 
northern tramways :— : 

Steel, Peech & Tozer (recommended) EID 


E. Le Bas & Co. oe ee ee 112 
Frodingham Iron & Steel Co. .. s 16,630 
Walter Scott x s m Ps 17,550 
P. & W. MacLellan we . . 17.780 
Bolckow, Vaughan & Co. 21,000 


Amount of the engineer's estimate, £17,780. 


SOUTHWARK. —The B.C. has accepted the tender of Mr. W. Winn, 
at £59 17s. 6d., for electric light fittings for stables. The tender of 
Messrs. Hammond & Champness was accepted last month, but was 
afterwards withdrawn. 

PoPLAR.—The B.C. has received the following tenders for re- 
wiring the Bromley Depót and Disinfecting Station :— 

Borough Electrical Engineer (accepted) £100 
H.Pyle&Co. .. s> wa sw > ae 116 
W. Palmer m xx ba pal ha 183 

Sr. Pancras.—The B.C. received the following tenders for arc 

lamp columns :— | 
W. Lucy & Co., Ltd. .. £l 


- 


$8 


Improved Electric Supplies Co., Ltd. ss 1 
General Electric Co., Ltd. 255 .. -1,121 
Walter Macfarlane & Co. .. (accepted) 1,129 
McDowall, Steven & Co., Ltd. 2 Jd 1,159 

a ix (alternative) 1,178 
Rowland Carr & Co. "A " ae 1,182 . 2 
Rumney & Rumney EM bs ws. v laid 1,246 
David King & Bons s Se s 
Pontifex & o. etd 2 nA ,364 
Mackenzie & Moncur, Ltd.. A 1,590 


Falkirk Iron Co. .. , z. x sx 1,599 
Perth.—The T.C. Electricity Committee has accepted 
the tender of the British Electric Plant Co. for a motor-generator. 


(eC 


FORTHCOMING EVENTS. 


Te-day'e Evente (Friday, January 96th).—At 8p.m. Physical Society. Meeting. 


At 7.30 p.m. I.E.E. (Manchester Students). Mr. F. Shaw on '* Electric 


Lamps.“ N 

At 8 p.m. Junior LE. Prof. J. D. Cormack on Notes on Boiler 
Trials.“ l 

At 7.80 p.m. North-East Coast Institution of Engineers and Ship- 
builders. Meeting at Newcastle. , 

At8p.m. Electro-Harmonic Smoking Concert. 


Saturday, January 27th.—At 8 p.m. Junior I.E. Visit to the Engineering 
Laboratories of University College. Demonstration of methods of 
conducting & Boiler Trial, by Prof. Cormack. 

At 7.90 p.m. Glasgow Technical College Scientific Society. 
Andrews on Cylinder Ratios."  — 

At3p.m. LE.E. Students’ visit to Central Telephone Exchange of 
the G.P.O. 

Tuesday, January 30th.—At 7.90 p.m. I. E. E. (Manchester). 

on Gas Engines applied to Electric Driving.“ 
At B p.m. Faraday Society. Meeting at the I. E. B. The Electric 
Furnace: Its Origin, Transformations and Applications” (Part 3), 
by Mr. Adolphe Minet; ‘‘Demonstration of a New Electrolytic 
Tube Furnace,” by Dr. J. A. Harker; “Note on the Production of 
Ozone by Electrolysis of Alkali Fluorides," by Mr. E. B. R 

| Prideaux.. 

Wednesday, January 318t.—4At 2.30 p.m. I.C.E. Students“ visit to the L.C.C. 

l Tramways generating station at Greenwich. 

Thursday, February Ist.—At 8 p.m. Society of Arts. Prof. S. P. Thompson on 

High Speed Electric Machinery." (Howard Lecture III.) 
Rugby Engineering Society. Mr. C. McCarthy-Jones on The Trans- 
mission of Electrical Energy.“ 
At 8 p.m. Civil and Mechanical Engineers’ Society. Mr. F. L. Watson 
on '* Destructor Bye - Products. ? 
At 8.90 p.m. Chemical Society. Meeting. 
At 8.30 p.m. E. E. R. E. v. Regimental Ball at Caxton Hall. 

Friday, February 2nd.— At 9 p.n. Royal Institution. Prof. S. P. Thompson 
on The Electric Production of Nitrates from the Atmosphere.“ 

At 8 p.m. Junior Institution of Engineers. At Westminster Palace 
Hotel. Mr. K. Edgcumbe on Some Recent Electrical Engineering 
Measuring Instruments.“ 8 

Wednesday, February 7th.— At 8 p.m. Society of Arts. Mr. Leon Gaster on 
“ Progress in Electric Lighting.“ 

Friday, February 9th.—At 7.90 p.m. I. E. E. (Manchester Students). 
Carney on “ Electrical Instruments.” 

At8yp.m. Physical Society. Meeting. 

Saturday, Feb ' 10th.—Junior Institution of Engineers. Anniversary dinner 

at the otel Cecil. l 


Mr. J. 


Mr. J. Atkinson 


Mr. H. A. 


- 


Warning.—As we go to press we learn that the indi- 
vidual referred to in Mr. H. D. Wilkinson's letter (p. 128 of this 
issue) has been caught, and has received a sentence of six months' 
imprisonment with hard labour, while a further charge will be 
preferred against him on his release. We nnderstand that he has 
victimised about 50 people. 


J THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 


Monday, January 29th.—'* A" Company, recruits’ infantry drill, 6 p.m.; tech- 
. nical instruction. 7 p.m. 
Tuesday, January 90th.—'/B'"' Company, recruits’ drill, 6 p.m.; technical 
instruction, 7 p.m.; medical inspection recruits, 7 p.m. . 
Wednesday, January 818t.—'* A” badge examination. 
Thursday, February Ist. C Company, recruits’ infantry drill, 6 p. m.; 
technical instruction, 7 p.m. 
Friday, February 2nd.—'* D” Company, recruits’ infantry drill, 6 p.m.; tech- 
nica] insu uction, 7 p.m. 
Saturday, February Srd.—Week-end instruction for country members of D 
Company; D” Company supper. l 
J. H. S. PrirLirs. 
For O. C. E. E. R. E. (V). 


LE aD 


f r 
NOTES. ; 


Standardisation of Electrical Rules.—The following 
rules which were adopted at the National Conference on Standard 
Electrical Rules, held in New York City on December 4th, 1905, 
will be interesting to central station engineers more parti- 
cularly :— 

“That it is the sense of this conference that the grounding of 
low tension secondary alternating current systems be strongly 
recommended in all cases wherever reliable grounding connections 
can be secured. | | 

“That in cases of three-wire systems with grounded neutral, 
solid connection, without fuse, be permitted on the neutral wire. 

“That it is the sense of this conference that the grounding of 
secondary alternating current systems inside buildings on water 
pipes, provided such counection is made at nearest point to cellar 
wall on water pipe, and outside of meter, is not only safe, but 
places no additional burden or menace upon such water pipes." 

. We are indebted to our New York namesake for the above. 


Annual Dinner of the General Electric Co., Ltd. 
— On Saturday last the sixteenth annual dinner of the General 
Electric Co., Ltd., was held at the Criterion Restaurant. The guests 
numbered nearly 400, aud included, besides many central station 
engineers, consulting engineers and contractors, a number of the com- 
pany’s staff. In the absence of Mr. G. Byng, through ill-health, 
Mr. H. Hirst took the chair, supported by the Hon. Walter James, 
Agent-General for Western Australia, and Prof. W. E. Ayrton. 
After the loyal toast, the Chairman proposed The health of the 
Navy, Army and Auxiliary Forces." Colonel Crompton, in reply, 


said that the Imperial forces were in a healthy condition, and the 


efficiency of the Electrical Volunteers was that of electrical men 

who were not playing at soldiers, but working at their business. 

The reorganisation of the Navy last year had placed England in a 

most powerful position. He hoped that the new Government 
. would improve the lot of the auxiliary forces. 

The Chairman then toasted The Guests,” and remarkedlthat the 
company's order books and workshops were full last year, and con- 
siderable extensions had been carried out at Witton and Manchester. 

They missed a number of well-known faces, former members of the 
staff, of high character and ability. When weakness was discovered, 
they must go to the roots of the trouble, and they had come to the 
conclusion that these gentlemen had not come up to the standard. 
The directors knew their responsibilities to the staff and to their 
customers, and expected au equal appreciation of their duty on the 
part of the staff. Efficiency and “pulling together“ were essential 
to success. They could not agree—thercfore parted ; the board of 
directors unanimously approved of the course taken. The retiring 
director threw a number of shares on the market, which were 
bought up by concerns advised by the G.E. Co.’s own auditors, a 
significant testimonial to their value. They expected the staff to 
work as hard as the directors; they might be compared with a rail- 


. way company, but carried goods only—if any passengers were 


found, they would be turned out. 

Mr. R. Dumas, of Witton Works, replied on behalf of the staff, 
whose confidence in the directors, he said, was undiminished by 
recent events. Those who were left were aware that the rewards 
of duty would not be absorbed ‘by passengers, and therefore might 
look forward to due remuneration of their efforts if the results were 
favourable. He concluded by eulogising Mr. Bevis's self-sacrifice 
iu the hour of need, and proposed his health, which was given with 
musical honours. 

In his reply, Mr. Bevis called for deeds, not words; from the 
worke, deliveries, not promises; from customers, cheques, not 
excuses. | 

Mr. Max Byng, proposing “The Visitors,” adopted the rôle of 
the candidate for election; as inducements to vote for the G.E.C., 
he promised Free Trade with the G.E. Co., Protection from bad 
material, lower tariffs and higher discounts, Home Rule (a 
separate factory for each customer), education revision on behalf of 
consulting engineers, &c. The War Office specifications were to be 
revised to within 10 years of the G.E.C. catalogue. Neither Mr. 
Bevis nor Mr. Railing would employ Chinese labour. 

The Hon. W. James, in reply, heckled the G.E.C. (General Elec- 
tion Candidate) with a number of interrogatories, bantering 
electrical engineers on their proclivity to guesswork, the weary 
look of his electric lamps, &c. He remarked on the world-wide 
appreciation of Mr. Chamberlain, aud suggested that old England 
had the same faults as Australia—that the English were, after all, 
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human also, and had their own Labour troubles. He hoped that, 
some day, Mr. M. Byng would address an election audience in 
earnest. 

Prof. W. E. Ayrton also replied, asking whether the candidate 
stood in the Conservative or Liberal interest, as the company was 
supposed to favour Tariff Reform, while the dinner had been con- 
ducted on Liberal principles. He referred humorously to the early 
days of the company, and concluded by proposing the health of the 
chairman, which was duly honoured. 

Finally Sir R. Awdry proposed the health of the chairman of the 
company, Mr. G. Byng, to whom the company owed its success, and 
Mr. M. Byng, replying on his behalf, conveyed Mr. Byng's regret at 
his absence. . 

The company then adjourned to the concert room, where an 
. excellent programme was performed by Miss Katie Moss, Miss May 
Rawlinson, Messrs. Julien Henry, Nelson Jackson and A. E. 
Godfrey. During the evening the London Orchestral Band per- 
formed a programme of music, including the General Electric Co.'s 
March, which was encored. The hospitality of the hosts left 
nothing to be desired, and the function was, as usual, highly 
successful. 


Electric Current Supply and—Fish.—Passengers on 
the L.C.C. steamers (alas! how few they now are) have often 
noticed, while passing the new power station of the Underground 
Electric Railways at Chelsea, large numbers of seagulls circling 
round and round one particular spot in the vicinity. When 
describing the features of this station in our columns some little 
time back, it was remarked that the circulating water used for the 
large surface condensers was drawn from the Thames, and, after 
passing through the tubes of the condensers, returned again by a 
separate main to the river. Now, seagulls, especially those 
haunting the Thames, are discriminating birds, and would tell you, 
if they could, that boiled fish are any day more palatable than 
the ordinary "alive and kicking" fraternity, which, before the 
advent of the monster supply station, formed their daily sustenance. 
Thousands of small fish are drawn down the large circulating water 
suction main in the course of a day, and, once in, their fate is 
inevitable. As the temperature of the water passing through the 
condenser tubes gradually rises, the fish undergo a partial boiling 
process, eventually being served up” to the gulls done toa nicety. 
As the number of turbines (and, consequently, condensers) put into 
operation periodically increases, so the supply of fish multiplies. 
Whereas, in the early days, a few “cute” gulls monopolised this 
fish market, the number is now increasing alarmingly. News spreads 
rapidly among the feathered tribe, and birds are daily arriving at 
the fish supply company” of Chelsea in vast numbers. Day in 
day out the supply continues, and as long as fish inhabit the waters 
of this portion of the Thames, Chelsea will be the home of the 


seagull, 
Electrical Ploughing Machines.—Prize Offered.— 


At the Milan International Exhibition there is offered an inter- 


national prize of £80 for 
electricity. 


Electrical Engineers Volunteers.—A Regimental 
Ball is to be held at the Caxton Hall, Westminster, on Thursday, 
February 1st. Dancing from 8.30 p.m. to 2 a.m. 


Institution and Lecture Notes.—INstTiTuTIon oF 
MECHANICAL ENGINEERS.—A paper on Worm Contact“ was read 
by Mr. R. A. Bruce on the 19th inst.. in which some of the problems 
peculiar to worm gearing were discussed. After explaining the 
formation of the teeth of the wheel corresponding to a given worm, 
the author showed the effect of increasing the pitch or diminishing 
the diameter in distorting the teeth, and stated that workshop 
methods were better and cheaper than drawing-office methods in 
arriving at the correct configuration of the teeth. Proceeding to 
deal with the nature of the contact obtained, the author showed 
that the contact path depended solely upon the shape of the rack 
tooth (to which the axial section of the worm is equivalent), and 
discussed the mattcr in detail with the aid of numerous diagrams, 
The area of physical contact between the working faces was shown 
to vary asthe pitch diameter of the worm and the square root of 
the diameter of the wheel. By keeping the ratio of the height to 
the thickness of the teeth as large as practicable, the greatest 
possible number of teeth are enabled to operate simultaneously, but 
the teeth should be pitched finely to avoid interference. The 
worm should have the greatest possible ratio of pitch to diameter. 

RoxaAr SocrETy.— The following papers were down for reading 
last evening:— 

Prof. A. Gray, F. R. S., Note on Heusler's Magnetic Alloy of Manganese, 
Aluminium and Copper.“ 

W. Makower, On the Effect of High Temperature on Radium Emanation.“ 
Communicated by Prof. A. Schuster, F. R. S. 

Dr. M. Wilderman, '*Galvanic Cells produced by the Action of Light. The 
Chemical Statics and Dynamics of Reversible and Irreversible Systems under 
the Influence of Light." Second communication. Communicated by Dr. L. 
Mond, F.R.8. 

T. H. Havelock, “ Artificial Double Refraction due to ®olotropic Distribution, 
with Application to Colloidal Solution and Magnetic Fields." Communicated 
by Prof. J. Larmor, Sec. R. S. 

Dr. P. E. Shaw, “An Electrical Measuring Machine for Engineering Gauges 
and other Bodies." Communicated by Prof. J. H. Poynting, F. N. S. 

Prof. A. G. Greenhill, F. R. S., The Elliptic Integral in Electro-magnetic 


Theory.“ 
Prof. W. Burnside, F. R. S., On the Simple Group of Order 25, 920.“ 


ploughing machines worked by 


COVENTRY ENGINEERING Society — Mr. R. B. Hodgson on 
Friday last read a paper on The Hardening and Tempering of 
Steel,” dealing with the obtaining, by menns of an electric furnace 
and other appliances, of an actual heating curve of steel so ag to find 
the fecalescence points. He said a curve for any given grade of 
steel might be obtained by means of an electric furnace, 8 resistance 
pyrometer and a Callendar recorder, 


Describing the electrical 


resistance furnace, he said the heat was developed in a thin strip 
of platinum foil, which formed a close winding upon the outside of 
the porcelain cylinder of 14 in. internal diameter. The platinum 
foil on the outeide of the cylinder was lagged with very thick 
asbestos, so that when the ends were plugged with asbestos there 
wes an extremely small loss of heat, consequently it required but a 
very small power consumption to maintain a high temperature 
within the porcelain tube. The furnace was designed for a maximum 
temperature of 1,400* C. (2,552? F.), and the maximum power was 
about 3,000 watts when working the furnace up to any desired 
temperature within its capacity. The electrical pyrometer used in 
connection with the apparatus for recalescence curves was of special 
type, the difference being in the construction of, the bead. On the 
outside was a removable steel sheath to protect the interna! part« 
from the direct action of the furnace. Inside the steel sheath was a 
porcelain tube which contained the platinum leads, and at the 
bottom end of these leads was wound the platinum coil. The 
remaining portion of the recalescence apparatus was the Callendar 
electric recorder, with which a continuous record was obtained. 

I. E. FE. (DuBLIX SEcTION).— The January meet ing of this section 
was held on the 18th inst, Mr. P. S. Sheardown presiding. Mr. 
J. Ritchie, Edinburgh, read a paper on“ Electric Cranes," in which 
he demonstrated the great economy of the clectrically-driven crane 
over the steam-driven one, where the power could be obtained at a 
reasonable motor rate. The cost at Edinburgh came out at a quarter 
of the cost of the fuel of the steam crane doing equal duty. The 
electric crane was able to yet through more work in the day than a 
st cam crane of the same power. The paper dealt with the various 
types of electric cranes in use, and also described the telpher 
system used to carry the material for the construction of the rail- 
way bridge across the river at the Victoria Falls, at a height of 
400 ft. above the river. The lecture was illustrated by limelight 
views. 

Rovar IusTITUTION.—On Friday last Prof. J. J. Thomson gave a 
lecture on Some Applications of the Theory of the Electric 
Discharge to Spectroscopy.” 

BIRMINGHAM -AND DISTRICT 
Coventry, 
13th inst. 

INSTITUTE OF MARINE ENGINEERS.—On the 15th inst. Mr. A. E. 
Battle gave a Igcture on Fluid Waves,” illustrated with experi- 
ments. Dealing first with the waves of the sea, the lecturer led up 
to waves of sound and light, and so to electricity and its mani- 
a including wirelesstelegraphy and wireless lamps (vacuum 
tubes). 

Mr. Charles Bright, F. R. S. E., gave a lecture at the Brighton 
Technical College last Friday on behalf of the Navy Leagte, the 
subject being Submarine Telegraphy.” 

In Pollokshields Public Hall on 19th inst., Mr. James Dalrymple, 
Corporation tramways manager at Glasgow, delivered a lecture on 
“Tramways in Glasgow and Elsewhere." 


Electric Lighting in the City.—Our readers are not 
likely to have forgotten the gas lighting experiments in the City, 
but it is as well to mention them when noting from the Tie of 
yesterday that :—'''The City of London Electric Lighting Co. has 
approached the Public Health Department of the City with a pro- 
posal to carry out, at their own cost, a demonstration showing the 
superiority of the most modern system of strect lighting by elec- 
tricity. The experiment will, it is proposed, be carried out in 
Newgate Street, Holborn, New Bridge Street, and Farringdon 
Street ” 

Now we shall see what we shall sce ! 


The Electrical Trades Benevolent Institution.—1n 
our issue of December 15th last we announced the establishment 
of the Electrical Trades Benevolent Fund by the National Elec- 
trical Manufacturers’ Association, and mentioned the constitution of 
the Committee, giving particulars of donations that had been 
promised toward this very worthy object. In a later issue, 
December 29th (p. 1061), we published an abstract of the rules, from 
which our readers could understand the lines upon which the 
Fund was to be worked, and whom it was intended to 
benefit thereby. We have now received copies of the com- 
plete rules in final form as they are ready for circulation, and 
we take this opportunity of once more bringing the matter before 
employers and employés connected with the electrical trades. We 
would suggest that they should apply to Mr. W. Davenport, at the 
offices of the Manufacturers“ Association, Ridler Place, Holland 
Street, Blackfriars, S.E., for copies of the rules, so that they may 
give the matter very careful consideration with a view to seeing 
whether they will not find it worth their while to be donors or sub- 
scribers. There must also be many gentlemen of eminence in con- 
nection with the electrical trade and profession who are able and 
willing generously to benefit their less fortunate fellows through 
the medium of such a fund, 


CLvB.—Mr. J. A. Jeckell of 
delivered his presidential address on  faturday, 


Announcing Election Results.—Through the 
co-operation of the Hull T.C. Property Committee, the borough 
electrical engineer, the municipal telephone department and the 
N. T. Co., the proprietors of the Eustern Morning News and Hull 
Daily News were enabled to project the results of the elections on 
a screen erected on the open space in front of the City Hall. 


Fatality.—2A young electrical engineer, aged 21, and 
named James Graham, recently met with a fatal accident at the 
Argyll Motor Works. 


Will.—The will of Mr. G. A. Grindle, who was drowned 


in the wreck of the Hilda, has been proved, the personalty being 
sworn at £6,062. 
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American Blizzard.—A Reuter Chicago dispatch states 


that owing to a severe snowstorm nearly all the telegraph wires 
are down, and the service on the elevated electric railway is about 
to be suspended, while the cable trams are only being worked with 
the greatest difficulty. 


Kent Collieries, Limited.—At a meeting to be held 
to-day, a resolution will be submitted approving the Bill pro- 
posed to be introduced in Parliament, intituled A Bill for em- 
powering the Kent Collieries, Ltd., to supply electrical energy, and 
for other purposes." The directors have placed a contract for a 
permanent electrical installation with Messrs. Scorr & MOUNTAIN, 
Lro. The plant, in addition to being used for dealing with the 
water in the tubbing and sinkiug of No. 3 shaft, will also be 
required for general colliery purposes, including hauling and venti- 
lation. Under the terms of the contract delivery of the plant 
should be completed by the end of March. 


Appointments Vacant.—The Brighton T.C. has 
decided to appoint for six months a canvasser to solicit customers 
for current, at a salary not excecding 50s. per week; fitter for 
Stockton-on-Tees electricity works (408.); tramways accountant 
for Gloucester Corporation (503.); shift engineer for Norwich Cor- 
poration (35s.). 


The Electrical Engineers’ Ball.— For the third year 
“In succession the Electrical Engineers’ Ball, held at the Hotel 
Cecil on Friday evening last, has added to the gaiety of nations. 
The attendance fell a little short of last year’s record, but, 
on the whole, the function was, perhaps, more enjoyable. Dancing 
was kept up with great vigour until the witching hour of 
night, when the company sat down to a most enjoyable 
supper, the seating difficulty, which had on previous occasions led 
to some confusion, being completely eliminated by .the arrange- 
ments made beforchand by the supper stewards. Within an hour 
the Muse of Dancing again held sway, and the proceedings did not 
terminate until an exhausted individual declared he had distinctly 
heard the clock strike one several times. 

The hon. secretaries, treasurer and committee may be heartily 
congratulated on the very successful result of their whole-hearted 
labours, and we think that the universal wish of those present was 
for many happy returns of the day. — 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the: 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRIOAL Reviaw posted as to their movements. | 


Central Station Engineers.—Mr. C. F. WHITING was 
presented with & cigarette holder, suitably inscribed, by the 
members of the engineering staff of the Wakefield and District 
Light Railway Co. on his departure to take up a position on. the 
staff of the Electricity Department of the Brighton Corporation. 
Mr. C. E. Davies, the resident engineer, made the presentation on 
bebalf of the staff. 

The Stoke Newington B.C. has increased the salary of Mr. S. 
HANN, electrical assistant. 

The Southend-on-Sea T.C. has received 325 applications for the 
post of charge engineer at the Electricity Works. 

Mr. HERBERT BROADBENT, chief engineer of the Perth Gas and 
Electricity Co., Western Australia, is in this country to purchase 
additional electrical plant. His headquarters are at the Grand 
Hotel, London, where all communications should be addresscd. 

The Dartford U.D.C. has appointed Mr. R. JowES as chief 
assistant engineer. 

On 10th inst. the Harrow Electric Light and Power Co., Ltd., 
presented Mr. E. RowrEv HILL, the engineer and manager, with a 
silver cigar cabinet on his leaving to take up the appointment of 
engineer and manager to the Reading Supply Co. The presenta- 


tion was made at a works’ dinner at which Mr. J. N. Stuart (chair- . 


man of the company) presided. 

The Gloucester T.C. bas been recommended by the Electricity 
Committee to appoint Mr. G. R. WHITE as electrical engineer. 

The Huddersfield T.C. has granted the following increases of 
salary :—Tramways department, Mr. J. C. WHITELEY, chief assistant, 
from £160 to £170; Mr. H. Boori, chief cashier, from 4140 to 
£150; Mr. FRANK SuITH, station engineer, from £90 to £100; Mr. 
ARTHUR HorLImwGwonTH and Mr. Harry BARON, station engineers, 
from £100 to £106 ; electricity works, Mr. E. Lunn, electrician-in- 
charge, from £117 to £123 10s. ; Mr. H. P. Wapswontug, electrician- 
in-charge, from £91 to £97 10s.; Mr. A. V. ANDERSON, electrician- 
in-charge, from £78 to £84 10s. ; Mr. Cvnir E. Shaw, meter tester, 


from £52 to £54 10s. Huddersfield municipal generosity to its 


staff would be hard to beat ! 

The Ilford U.D.C. electricity department's first dinner was held 
at the Angel Hotel, Ilford, on Thursday, 18th inst. Mr. Arthur H. 
Shaw, the chief electrical engineer, presided over about 50 of the 
staff. A most enjoyable evening was spent. 

The Rotherham Electricity Department staff held their first 
social gathering on Tnursday last week, Mr. E. Cross, the engineer, 
presiding. About 40 sat down to supper, and a good programme of 
toaste and music followed, 


Tramway Offieials.—The Southend-on-Sea T. C. has 
appointed Mr. J. DoBsoN as day car-shed foreman, and Mr. W. 


ANSELL as night car-shed foreman, in connection with the tram- 


ways. i 
Mr. A. A. BLACKBURN, A. M. I. E. E., the car works superintendent 
of the Belfast City Tramways (late of Manchester Corporation 
Tramways), was presented by the Lord Mayor with a gold medal 
in recognition of the assistance he had given at the inauguration of 
the electric tramways on November 29th last. The medal, which is 
of beautiful design, was specially manufactured for Sir Daniel by 
Messrs. Gibson & Co., Ltd., Belfast, and bears on one side the 
Belfast Coat of Arms, and on the other the following inscription :— 
Presented to Mr. A. A. Blackburn, E.E., by the Lord Mayor (the 
Right Hon. Sir Daniel Dixon, Bart., D.L.), on the occasion of the 
inauguration of the Belfast Electric Tramways, November 29th, 
1905. The Lord Mayor made the presentation in an appropriate 
eech, warmly congratulating Mr. Blackburn on his work, and Mr. 
lackburn suitably responded. : 

According to the Penang Gazette, Mr. O. V. THOMAS, of Westbury- 
on-Trym, was married on 28th inst., at Penang, to a Japanese lady, 
the only daughter of Yezo Sakaguchi, of Kumamoto, Japan. Mr. 
Thomas is the electrical engineer, under whose supervision the 
electric lighting and tramway schemes for the Penang Municipality 
have been carried out. ` 

Early on Sunday morning, 21st inst., a large number of the 
Preston tramway staff and employés assembled at the tramway 
depot in Holmrook Road for the purpose of maling a presentation 
to Mr. WALTER H. TITrENSOB, who is leaving Preston to take up 
an appointment in Glasgow. Mr. Tittensor was the recipient of 
some photographic and scientific apparatus, and of a handsome 
music cabinet for Mrs. Tittensor. Mr. Josepa F. StMPSON, who is 
succeeding Mr. Tittensor in Preston, presided, and several speeches 
were made by those present, Mr. Tittensor acknowledging on behalf 
of Mrs. Tittensor and himself. 

The employés of the Merthyr Electric Traction and Lightiug 
Co., Ltd., held their annual dinner at the Tiger Hotel on January 
lith, and presented Mr. A. J. L. PLUNKET, who is leaving the com- 
pany’s service, with a liquor cabinet and a smoker's cabinet, as a 
token of goodwill. Mr. Simons occupied the chair. The pre- 
sentation was made by Mr. McCulloch, who conveyed the good 
wishes of all the employés, and was supported by Mr. Cousins, 
Mr. Madge and others. Mr. Plunket, in replyiug, introduced the 
new manager, Mr. Charlton. An enjoyable evening was spent. 


General.—The staff of the Electrical Department of the 
North Staffordshire Railway Co. celebrated their ninth annual 
reunion with a dinner at the Red Lion Hotel, Stoke-on-Trent, on 18th 
inst. Mr. Andrew F. Rock, the telegraph superintendent, took the 
chair,and was supported by Mesera. Colin Roberts and H. A. Lewis 
as vice-chairmen ; Mr. G. H. Jelfs (managing director, Messrs. Tyer 
and Co., London), Mr. J. Sinnott (G.P.O., London), Mr. A. E. Rud- 
dock (National Telephone Co.), Mr. Arthur G. Dean (L. and N.W., 
Stockport), Mr. Blake (Chatterley), Mr. Henchy (Stoke), Mr. Dews- 
berry (Pipe Gate), Mr. Wain (Uttoxeter), and representatives from 
Uttoxeter, Tutbury, Leek, Harecastle, &c. 

Mr. A. D. CROWTHER, of the Midland Railway Electrical Depart- 
ment, who is leaving Derby to take up an appointment at Umtali, 
South Africa, has been presented by the staff of the department 
with a silver-plated five-chambered revolver, a book on electrical 
engineering, and a stock of tobacco and cigarettes. 

The Liverpool Electric Power and Lighting Committee have 
resolved to recommend the appointment of Mr. ALFRED GEORGE 
SMITH, assistant lighting engineer, as gas inspector and superin- 
tendent of street lighting, at a salary of £400 a year. The appoint- 
ment of his successor remains under consideration. 

At a social evening in the Bewick Hall, Gateshead, Mr. W. J. 
CHARLTON, late secretary of the County of Durham Electrical 
Power Distribution Co., Ltd., and the Gateshead District Tramways 
Co., was presented by the general manager of the Gateshead Tram- 
ways with a set of Venetian vases, a diamond ring and a pipe, on 


behalf of his colleagues on the staff and of the employes. Mr. 


Charlton is leaving the district to take up important work in con- 
nection with the development of electric light and power schemes 
in Cumberland. 

On 23rd inst., at the Rose and Crown, Marylebone, Mr. SMITH, 
chief engineer of the St. Helens Cable Co.’s Marylebone contract, 
was presented by the employés with a dressing case and hand 
bag as a mark of esteem, as he is leaving the firm. Mr. Stevenson, 
contract manager of the company, and the engineers of the con- 
tract, were present at a long and enjoyable evening. | 

The Times says that Captain J. J. F. O'SuavaunEssY, Electrical 


Engineer Volunteers, who served through the South African war, 


has been appointed a superintendent of telegraph construction in 
Southern Nigeria. 
The Ealing Electricity Supply Committee has appointed Mr. 


STOWELL as collector from April 1st next, at £150, rising to £200. 


Obituary.—A Liverpool paper reports an inquest beld 
into the death of Mr. Francis ALEXANDER Tay Lok, 48, an elec- 
trical engineer, who had been employed abroad by the Eastern 
Telegraph Co. It appears that in February last he had a nervous 
breakdown while on his way to the East, and on returning to 
Liverpool in July he entered a private asylum. On Saturday 
morning he was found lying on his bedroom floor with a bullet 
wound through his head and a revolverclasped in his right hand. 
A verdict of “Suicide during temporary insanity” was returned. 
There was no evidence to show how the revolver came into his 
possession, but he was allowed full liberty at the asylum, and wag 
unattended, 
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NEW COMPANIES REGISTERED. 


Lancashire Electric Supply Co., Ltd. (87,265).—This company 
was registered on June I8th, with a capital of £5,000 in £1 shares, to acquire 
the business carried on by the Lancashire Electric and General Supply Co., at 
Blackfriars, Manchester, and to carry on the business of manufacturers of 
. cleetrie appliances, fittings, machinery and tools, &c. The first subscribers 
(each with one share) are:-- W. Dods, West Hill, Oldham, machinist: J. Prest- 
wich, Busk Mills, Oldham, cotton spinner; H. D. Barker, 5, Etruria Street, 
Longsight, engineer; A. N. Anderson, 6, Hall Grove, Rusholme, Manchester, 
engineer; G. Leach, 11, Foster Strect, Oldham, clerk; J. Colliery, 4, Chapel 
Walks, Manchester, incorporated accountant; and F. W. Roberts, 37, Sussex 
Street, Broughton, Manchester, engineer. No initial public issue. The subscribers 
are to appoint the first directors; qualitication, 250 shares; remuneration as 
dr by the company. Registered oftice, 274, Blackfriars Street, Man- 
chester, 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


A. B. P. Accumulator Co., Ltd. (76,438).—This company's 
annual return was filed on January 6th, when 3,106 preference, and 14,0C0 
ordinary shares had been taken up out of a nominal capital of £20,000 in 6,000 
preference, and 14,000 ordinary shares of £1 each. £1 per share has been called 
up and paid on 3, 106 preference, and 14,006 ordinary are considered as fully paid. 
Mortgages and a £17,200. 


British Columbia Electric Co., Ltd. (51.953).— This com- 
pany's annual return made up to October 30th, 1905, was filed on January lOth, 
1906. The capital is £1,000,000 in £115,000 5 per cent, cumulative per tial 
preference stock, £: 100,000 deferred ordinary stock, £300,000 preferred Ania 
stock, , 000 5 per cent. cumulative preference shares of #1 each, and 200,000 
other shares of £1 each, of which all the perpetual preference, deferred 
ordinary and preferred ordinary stock have been taken up, exclusive of seven 
shares forfeited. £200,000 deferred ordinary stock is considered as fully paid, 
und £529,376 15s. hax been received in cash, including premiums on stock and 
£1 15s. paid on forfeited shares. Mortgages and charges: £460,400. 


ELECTRICITY AND TRAMWAY ACCOUNTS. 


WE give herewith the returns of the Newport 

Newport Corporation's electricity and tramway under- 

Municipal taking for the year ending March last. The 

Electricity output continues to make excellent headway, 

Supply and the last three years’ figures being 690,867, 

Tramways. 1, 572,362 and 2,265,217 units sold respectively; 

the improving load factor of 17 per cent. due to 

tramways and a growing motor load, isa feature which would lead 

to more ‘appreciable results were not two gencrating stations in 
operation. 

The result of the ycar's working, after meeting financial charges, 
was a balance on the right side of £479. 

The tramways undertaking during the year under notice was 
hardly running under regular conditions, owing to its incomplete 
state, and the earnings did not reach a satisfactory average. 
Luckily, the concern was aided by very reasonable working 
expenses, and the balance of profit sufliced to cover the financial 
charges, less some 4595. 

The prices charged were: Private lighting, 53d. to3d., and power, 
2d to 1d. per unit sliding scales) ; traction, 14d. per unit; and public 
arcs, £16 per annum. ‘The chief engineer and tramways manager 
is Mr. H. Collings Bishop. 


GENERAL STATEMENT FOR YEAR ENDING MARCH 3187, 1905. 


Total capital expended . ... as im .. £221,167* 
Number of units sold 

Private lighting TM ss T iis 721.918 
Public e s re m 169,460 
Power ... us uu is id bor 372,150 
Traction 1,000,688 
‘Total number of units sold . . 2265.216 
Equivalent No. of 8-c.p. lamps connected eus 90,390 
H.P. of motors connected... im. Bas oe 60 
Number of public lamps . gin us a 76 
Maximum load in KW. Ss S vus 1,546 


* Includes £45,250 to be transferred to Tramways Capital Account by 
order of the B. of T. 


REVENUE Account, 1905. 


Gross revenue. E . . £24,149 = 2 56d. per unit. 
Works, distribution and special 
costs (ine. public lighting)... £9,982 = 106d.  ,, 
‘Total working costs ... £11,368 = 120d. „ 
Gross profit ... " . . £12,781 = 136d. ,„ 
Average price obtained per unit — 
Private lighting m EN d Bes 42d. 
Public lighting T " yis YE 252d. 
Power ... ba. ET ind TM "T 115d. 
Traction $5 ids S 2s ys 15d. 
PROFIT STATEMENT, 1905. 
Interest and sinking fund ae e .. £12,302 
Balance on year's working — is 985 479 
Gross profit i ID — 412,781 


- 


Tramways RETURNS FOR YFAR ENDING MancH 31sr, 1905. 


Length of route - ves p . . 71 miles 
Total length of track.. € do e. 144 „ 
Average number of cars s in use 8 - 32 
Car-miles run . fe .. 792,365 
Passengers carried per annum 6,421,773 
Capital expended to date : 4187,69“ 
Traffic reeeipts is is A e. £27,051 
Total receipts ... EN in 925 . 427.851 
Working expenses i ua 4. 420,470 
Gross profit ... is a e: is £7,381 
Income per car-mile ... - ks 846d. 
Working expenses per car- mile "" 6:20d. 
Interest and sinking fund per car-mile  ... 2:41d. 
Total expenses per car-mile... - d 861d. 
Protit or loss per car-mile ... 35 e. 135d. 
Cost of energy per car-milv ... sad Be ]:88d. 
Average fare per passenger . die ies 11d. 
Revenue per mile of route . T € £3,841 
ixpenditure per mile of route s iy £2,823 
Total units used T 1,000,685 
Units used per car-mile 85 T . . 1:26 


Percentage of working expenses to receipts 734% 


ProFit STATEMENT :— $ 
Interest and rieng fund (less credit bank 
interest). EN b a £7,976 
Deficit on year's w orking m ae 2x 4505 


CITY NOTES. 


Eastern Telegraph Co. 


Tar half-yearly meeting was held on Wednesday, at Electra 
House, Sir J. Wolfe Barry in the chair. 

The CHAIRMAN, in proposing the adoption of the report, after 
referring with regret to the death of Sir Henry Fischer, one 
of the directors, said that the accounts showed no variations 
of an abnormal nature. As there was an increase of about. 
£17,000 in the balance available, after providing for all expenses 
and fixed charges, he thought the result of the working for 
the half-year might be considered satisfactory. The gross 
revenue amounted, in round figures, to £607,700, as compared 
with, for the half-year to September, 1904, £589,400, or an increase 
of 418,300. This increase mainly arose from traffic with Egypt, 
Turkey, Greece, Spain, Portugal and the Red Sea ports. With 
regard to the Egyptian traffic, however, it must be borne in mind 
that, in accordance with the arrangement referred to in the last 
report, a considerable reduction in the tariff became operntive from 
August ist lust. There were, therefore, only two out of the six 
months’ accounts which were affected by this reduced rate. 
Although there had been an increase in the number of words 
carried to and from Egypt since August Ist, when the rate was 
reduced about 30 per cent., there had been, as they anticipated, a 
diminution of receipts from that date. They hoped, however, that 
this loss would gradually disappear as the business of that resource- 
ful country expanded under its present beneficia] management and 
control. Several other branches of traffic showed an improve- 
ment, while others had produced less revenue, the most important 
falling off taking place in the receipts from traffic with India, 
Aden, and South Africa. The decrease in the receipts from Indian 
traffic was partly caused by the reduction in the tariff from 2s. 6d. 
to 2s. per word, which came into force on August Ist last, in 
accordance with their agreement with the Secretary of State for 
India, under which a standard revenue was guaranteed, It was 
noteworthy that, notwithstanding this reduced rate, the actual 
number of words transmitted also showed a decrease. They fully 
anticipated that the reduction in the Indian rate would result in 
a loss of revenue for some time to come, but they hardly expected 
that there would be an actual falliag off in the number of words 
transmitted, but such had been the case and similar results were 
observable when other reductions had been made, notably in 
Australia. Those facts pointed to the conclusioa that the 
principal factor in stimulating the growth of telegraphic 
traffic, apart from financial reaso.s affecting the trade of 
various countries, was efficiency, both in speed and 
accuracy, and to tbis end they were constantly striving. 
They looked forward to being recouped for the present loss of 
revenue resulting from the reduction of the Indian tariff, by the 
gradual development of trade and the increasing prosperity of the 
Indian Empire, but the recoupment would not, he thought, be in 
leaps and bounds. The decrease in the tratlic between Aden and 
Great Britain was caused partly by the reduction of tariffs, but 
principally through the cessation of military operations in 
Somaliland. The total expenses for the half-year, exclusive of 
income-tax payable in England. and interest on loan and debentures, 


amounted to £231,200, as against, for the corresponding period of: 


1904, £220,100, or an increase of 411,100. The expenses in London 
were £935 less, while the working expenses at stations are £3,300 
more than in the corresponding half-year. Theitems of expenditure 
must necessarily vary cach half-year, some showing increases and 
some decreases. The principal increases on this occasion were in 
salaries and wages, expenses of land-lines, and their contribution to 
other companies for joint station expenses. The expenses attending 
maintenance of cables showed an increase of £6,500. Two of their 
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ships had received special overhaul this half-year, which, of course, 
very materially added to the expenses under this head; but as the 
charge for this special overhaul included the cost of and expenses 
incidental to new boilers, they had allocated £10,000 from the 
maintenance ships fund as a contribution to this exceptiona] 
expenditure. During the half-year they had been able to repay 
the balgnce of the loan they received from the Eastern and South 
African Telegraph Co., the charge for interest appearing in these 
accounts being about £1,500 against, for the corresponding period, 
£9,200, or a reduction of £7,700. Income-tax payable in England 
also shows a reduction to the extent of £3,200, while interest on 
4 per cent. mortgage debenture stock had increased to the extent of 
about £1,100. - These were the details of the principal increases and 
decreases in the expenditure, but if the whole of the expenses and 
other charges against revenue were summarised, it would be found 
that the net increase was'only £1,400, whereas the gross revenue was 
about £18,300 more than in the corresponding period of 1904, the in- 
creaseof netrevenue beingabout £17,000. They might havenoticedan 
item which appeared this half-year for the first time in the revenue 
account. He alluded to a charge of £1,205 for supplementary 
retiring allowances. When the Staff Pension Fund scheme was 
submitted to the shareholders some 14 years ago it was agreed that 
iu the case of some of the older merubers of the staff the pension 
which would accrue to them on their retiring from the company's 
service, and which would, of course, depend upon the annual 
amount set aside by the company, and to a certain extent upon the 
amount contributed by the staff from their salaries, would be in- 
adequate to provide a suitable allowance in all cases. It had, 
therefore, been found necessary from time to time to supplement, 
in special and deserving cases, the amount of retiring allowances 
due to these older members of the staff from the established funds, 
and he felt sure that the proprietors would approve of this being 
doue. In continuance of the operations which had been fully 
explained at previous meetings, they had charged against the 
general reserve fund £140,000 in respect of the cables laid between 
1899 and 1903, and the balance of this account now stood at 
£115,000, which would be entirely written off during the current 
half-year. The board had made a contribution of £105 to the 
Indian Earthquake Fund, and the associated companies had also 
contriouted £250 to the Queen's Unemployed Fund. He felt sure 
the stockholders would approve of both those payments. 

Sir J. DENISON PENDER seconded the resolution, and the report 
was adopted. l : 


City of London Electric Lighting Co. 


Me. GEoRoE HERRING presided on Wednesday at Salisbury House 
over an extraordinary general meeting of the above company for 
the purpose of considering and, if thought fit, passing the following 
resolution :— 

. Resolved, that the company epee the Bill proposed to be introduced 
into Parliament, intituled A Bill for conferring further powers on the Cit 
of London Electric Lighting Co., Ltd., and other companies and bodies wit 
respect to the supply of electrical energy and for other purposes," subject to 


such additions, alterations and variations as Parliament may think fit to make 
therein. 


Mr. Morris (solicitor) explained that the object of the Bill was 


to confer upon the company further powers with regard to the 
supply of electric energy. By Clause 3 power was taken to give a 
supply of energy within the area of supply to any railway, tram- 
"way, canal, or navigation notwithstanding that the energy so 
supplied may be used outside the company’s arca. The clause also 
governed the supply to premises partly within and partly without 
the company's area. Clause 4 enabled an exchange of energy in 
bulk by agreement between the company and any authorised under- 
taker whose area of supply adjoined that of the compavy, and also 
in the Newington area, which formed part of the Borough of South- 
wark, but did not actually adjoin the company's area of supply. 
Clause 6 empowered the necessary laying of cables if the other 
objects were allowed, and Clause 6 authorised the use of the Bank- 
side station for the purpose of supplying the energy. 

The CHATRMAN, in moving the resolution, said it would be under- 
stood that the company were not asking for an extension of area. 

Mr. F. W. REYNOLDS seconded the resolution, which was carried 
unanimously. i 


Direct United States Cable Co. 


TmE directors’ report for the six months ended December 31st, 
1905, to be presented at the meeting on 30th inst , shows that the 
half-ycar’s revenue, after deducting out-payments, amounted to 
£56,353, as compared with £51,030 for the corresponding period of 
1904, showing a difference of £5,323 in favour of the half-year 
nuder review. The working and other expenses for the same 
period, including income-tax, amounted to £23,299, leaving a 
balance of £33,054 as the net profit, making with £2,526 brought 
forward from the previous half-year a total of £35,580. For the 


corresponding period of 1904 the working expenses and other pay- l 


ments amounted to £22,108. Interim dividends of 3s. per share 
for the quarter ended September 30th,1905 (paid October 26th, 1905), 
and of 3e. 6d. per share for the quarter ended December 31st, 1905, 
payable January 31st, 1906, together amounting to £19,731, have 
. been declared, and after setting aside £10,000 to the reserve fund 
account, the balance of £5,849 on the revenue account has been 
carried forward. The reserve fund account, after being credited 
with interest on the investments and amounts set aside from 
revenue, now amounts to £500,701, taking the investments at cost 
price. 


Anglo-American Telegraph Co.—The directors have 
resolved after placing the sum of £5,000 to the credit of the 
renewal fund for the half-year to recommend, at the meeting on 
February 2nd, the following dividends for the year ended 


December 31st: A balance of £1 1s. per cent. upon the ordinary 
consolidated stock; a balance dividend of £1 128. per cent. upon 
the preferred stock; and a first and final dividend of 10s. per cent. 
upon the deferred stock, all payable on February 3rd, less income- 
tax. After paying the foregoing dividends there will be a balance 
of about £846 to be carried forward. The above dividends, together 
with those already paid, wil amount to £3 5s. per cent. on the 
ordinary consolidated stock, £6 per cent. on the preferred stock, 
and 10s. ver cent. on the deferred stock for the year 1905. The total 
dividends for 1904 were £2 15s. per cent. on the ordiuary, and 
£5 108. per cent. on the preferred, leaving £3,194 to be carried 
forward. f 


South London Electric Supply Corporation.—The 
company reports having sold during the quarter ended Christmas 
last, 2,757,087 units, realising £21,725. The figures for the corre- 
sponding quarter in 1904 were 2,546,868 units, realising £21,760. 


Chloride Electrical Storage Co.—The company have 
paid off their £20,000 first mortgage debentures as at the end of 
1905. The company have now no debentures of any kind 
whatever. 


Prospectuses,— The Tenom (Borneo) Rubber Co., Ltd.— 
This company, which was formed for the purpose of acquiring from 
Mr. Frank Bost, Glasgow, a concession granted to him by the 
British North Borneo Co. of 10,000 ‘acres, with a view to the 
cultivation of Para rubber, has been offering an issue of 60,000 
ordinary shares and 1,000 deferred shares. A dividend of 4 per 
cent. per annum on the ordinary shares is unconditionally guaranteed 
for the first six years by the British North Borneo Co. 

Harper Electric Piano Co.—From the financial papers we gather 
that a prospectus has been in circulation lately offering 10,000 
10 per cent. cumulative preference shares for subscription. The pro- 
spectus has been severely handled by our aforesaid contemporaries. 

The Malacca Rubber Plantations, Ltd.—This company is offering 
95,009 preference shares of £1 cach for subscription. The shares 
are 74 per cent. participating cumulative shares. The company is 
to carry on the business of rubber planters, and to acquire the 
Bukit Asahan Estate, in Malacca. 


North Metropolitan Tramways Co.—Pending the 
issue of the accounts for the nine months ended March 31st next 
(when the company will cease working the tramways now leased by 
them within the County of London), the directors have considered 
an approximate statement of the accounts for the half-year ended 
December 31st last, and recommend aninterim dividend at the rate 
of 34 percent. per annum for the six months. 


St. James's and Pall Mall Electric Light Co.— 


Tho directors recommend a dividend for the half-year ending 


December 31st of 7s. 6d. per share on the ordinary shares, making, 


with the interim dividend paid on August lst last, a total dis- 
tribution of 124 per cent. for the year. This compares with 143 per 
cent. for 1904 and a number of previous years. ; 


Great Northern and City Railway Co.—The half- 


yearly mecting is to be held on February 8th. 


Charing Cross, West End and City Electricity 
Supply Co.—An extraordinary general meeting will be held at 
60, St. Martin's Lane, W. C., on Wednesday, 31st inst., t consider 
and approve a Bill to confer further powers upon the Charing 
Cross, West End and City Electricity Supply Co., Ltd. (Power 
Supply). j 


City and South London Railway Co.— The accounts 


. for the balf-year ended December 31st, 1905, show a balance, after 


providing for debenture interest, payment of dividend on the pre- 
ference stocks, and transferring to renewal fund £1,500, sufficient 
to allow of a dividend on the consolidated ordinary stock at the 
rate of 14 per cent. per annum, carrying forward £1,366. The 
dividend for the corresponding period last year was at the rate of 
1? per cent. per annum and the sim carried forward £1,449. . 


Stock Exchange Notices. — Applications have been 
made to the Committee to allow the following securities to be 
quoted in the Official List: — 

British Aluminium Co., Ltd. - £300,000 53 per cent. Loch Leven Debentures of 
£100 each, Nos. 1 to 3,000 (registered), 
The Committee has appointed a special settling day as under :— 


Wednesday, January 31st,—National Telephone Co., Ltd.—90,000 ordinary 
shares of £5 each, fully paid, Nos. 800,001 to 890,000. 


and has ordered the under-mentioned securities to be quoted in the 
Official List :— ; 
Commercial Cable Co. Further issue of £164,824 sterling 500-year 4 per cent. 
debenture stock (redeemable). 
Newcastle and District Electric Lighting Co., Ltd.--20,000 shares of £10 each, 
ae owe Nos. 1 to 20,000; and 10,000 shares of £10 each, £5 paid, Nos. 20,001 to 
Liverpool Overhead Railway Co.— The accounts for 
the past half-year show an available balance of £7,460. The 
directors have resolved to recommend payment of a dividend at the 
rate of 5 per cent. per annum on the preference shares which will 
absorb £3,676, and carry forward a balance of £3,784. For the 1904 
half, there was a dividend at the rate of 14 per cent. per annum on 
the ordinary stock, and £3,743 was carried forward. 


Central London Railway Co.—The directors have 
deelared a dividend at the rate of 4 per cent. per annum for the 
past half-year on the ordinary and preferred stocks, also at the rate 
of 4 per cent. per annum for the whole year on the deferred stock, 
adding £10,000 to the reserve, and carrying forward £25,394. For 
1904 the dividends were the same, but £30,000 was carried to 
reserve, and £22,000 was carried forward, 
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MARKET QUOTATIONS. 


| Wednesday, January 24th. 


CHEMICALS, &o, Price. Ine. or Deo 
a Acid, Hydrochloric e. perowt | 57% * 
a ?9 Nitric ee ee oe ee per owt. ' 22/- 9 
a „ Oxalic.. is ee perowt. 82/- ee 
a [I] Sulphuric ee ee ee per owt. 5/6 ee 
a Ammoniac, 8al  .. ae per ewt. 49J- | *: 
a Ammonia, Muríate (crystal) per ton £33 10 oe 
« ? 99 ee . per ton j £80 idu 
a Bleaching powder.  .. perton | £5 10 xs 
a Bisulphide of Carbon . per ton 418 e 
a Borax ee ee es oe ee per ton £18 ae 
a Benzole (90 %) per gal 1014. ee 
a „ (50 i per gal. 10d. z 
a Lal Nien te E .. per ton £923 15 i 
a Nitrate i per ton £25 és 
a „ Whites per ton £81 x4 
4 „ Peroxide... T .. per ton £21 10 T 
a Methylated Spirit .. Bs .. per gal. 2/6 «s 
a Naphtha, Solvent (9095 at 160°C) per gal. 5/6 ` 
a Potassium Bichromate, in casks per lb. 8d. " 
a Potash, Caustio (75/80 ) per ton £20 r 
a Potassium Cyanide gs per lb. U m i 
a Shellac E ae va per ct. 190/- és 
a Sulphate of Magnesia... per ton £4 10 ` 
a Bulphur, Sublimed Flowe per ton £6 10 és 
a » Recovered 2s per ton 25 10 : 
a 55 Lump aie is per ton £5 ee 
a Soda, Caustic (white 70 %) per ton £10 16 ss 
a, stals we vs .. per ton £8 5 - 
a Sodium ichromate, casks . per lb. 834. T 
a [T] Cyani ee ee ee per lb. 1d. ee 
METALS, &c. 
b Aluminium Ingots, in ton lots .. perton £160 £10 inc. 
b 7i Wire, in ton lots .. per ton 2191 £14 inc. 
b " Sheet, in ton lots .. per ton £197 £2 ine. 
b Babbitt’s metal ingots .. .. per ton 848 to £140 s 
c Brass (rolled metal 2"to 12") basis per lb. 4d. inc. 
c „ Tube (brazed) m .. per lb. 1 92 
€ „ » (solid drawn).. .. per lb. pia es 
C „ Wire, basis .. is .. per lb. : 
e Copper Tubes (brazed) .. . perlb. 11 - 
e " » (solid drawn) per lb. infa V 
g Copper (best selected) .. per ton £98 £2 dec. 
g Copper Sheet vs oe .. per ton £93 £2 dec 
g » Rod.. $a da per ton £93 £2 dec. 
€ „ (Electrolytic) Bars per ton £92 "A 
9 n T . per ton £104 ios 
e S H.C. wire por Ib. 11 l 
? . i C. per lb. lid i 
f Ebonite Rod ^ .. per lb. 8/8 - 
f ,9 Sheet 0 Per lb. 8/- ee 
n German Silver Wire e .. per lb. 17 . 
h Gutta-percha, fine . .. per lb. 6/- to 7/ T 
h India-rubber, Para fine ,. . per lb. 5/2} to 5/4 ne 
i » Charcoal Sheets .. .. per ton 18 ee 
€ cu Pig (Cleveland warrants) per ton 63/2 1/54 dee, 
: „ Forg „ according to size per ton From £11 as 
» Scrap, heavy ex .. per ton 47/6 to 50% - 
4 , Wire, galvanised No. 8 .. per ton 20 18 
Lead, ( £1795 
g Lead, English Ingot x .. per ton (to 41776 ine. 
9 » a Bheet Vs .. per ton £19 12 6 i 
m Manganin Wire No. 28 ee ee per Ib. 87 . 
g Mercury es $5 A .. per bot. A75 » 
d Mica (in original cases) smal) .. per lb. 6d. to 1/ is 
9,9 [X] 95 meum per 15 2/6 to 4J- es 
" ‘a " ge r lb. 6 to š 
p Phosphor Bronze, plain castin ber lb. p to 10 T 
Pp „% rolled bars & rida per Ib. 1/14 to 1/8 T 
» » Strip & sheet per lb. 1/4 ss 
o Platinum... ss ie .. per on. 86/6 , 
e Silicium Bronze Wire .. Per lb. 11d. to 111d. i 
4 Steel, Magnet, aco'd'gtodeso'p'n per ton £58 oe 
1 — $99 in bars ee ee 816 to £40 ^ 
g Tin, Block .. a “é per ton 1 0 
a`, Wire, Nos. 1 to 16 .. per lb. 1/104 
p wee „„ 3 
ite Ant brand .. ds ton £46 to. £70 Vs 
j Yarns, 7 Cotton, on sp'ls ced lb. 8d. " 
j vi lea. Flax 3000 per lb. d. oe 
j » 8 ly 10 Ibs. Russian . per Ib. 1d. - 
j e 10 Ibs. Russian, single .. per lb. 4(4. å 
À 180 lbs. Jute rove per ton £11 


Zino, Bh't (Vieille Montagne bnd.) per ton £22 5 


a a .. — .. —— ͤ—U— 


Quotations supplied by :— 


a G. Boor & Co. h Edwar " 
b The British Aluminium Co., Ltd. € Bolling E Lone 
€ Thos. Bolton & Scns, Ltd. j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Bons. k Morris Ashby, Ltd. 
e Frederick 8mith & Co. m W. T. Glover & Co., Ltd. 
f Indis- Rubber, G. P. and Teleg. n P. Ormiston & Sons. 
Works Co., Lid. o Jobngon, Mattbey & Co., Ltd. 
g James & Shakspeare. p The Phosphor Brcnrze Co., Lid. 


6—2— v— — — — — — — — -~ 


Chair of Electrical Engineering at Armstrong 
College.—The Council of the Armstrong College, Newcastle, has 
Just resolved to establish & Chair of Electrical Engineering, and 
has voted a sum of £2,660 towards forming new electrical engineer- 
lug laboratories. It has been decided to offer yearly for competi- 
tion two scholarships, worth £125 each, tenable by graduates at the 
College, on the condition that they spend their time in the prosecu- 
tiou of definite research, 


* 


‘STOCKS AND SHARES. 


Wednesday afternoon. 

Tue higher rises the tide of Liberal successes, the lowersinksthe range 
of electrical supply values. Had the defeated Protectionist candidates 
only hedged their chances by selling a bear of electric shares‘a fort- 
night befere the polling-day, how consuled would they now be 
feeling! In all seriousness, however, the drop in prices has pro- 
ceeded to a point which sume of the cautious authorities consider 
cheap. On the other band, equally sound experts—and amcngst 
them some of the practical, as opposed to theoretical, financiers— 
think that prices have further to recede before turning the corner, 
and to this latter view the appearance of the market causes us to 
incline. And the dividendsare not at all likely to assist prices this 
time. . 

Unfortunately, the share list is, more than ever, no accurate 
criterion to the actual state of the market, for would-be sellera dis- 
cover in some cases that they are unable to obtain the lower of 
the two prices for any but a small lot of shares. Charing Cross 
Ordinary have been put down nominally à, bat Westminsters 
lost as much as 15s, the shares being a peculiarly 
dull market. Kensingtons dropped 3, and so did Metropolitans, 
while falls of 10s. left Edmundson's Preference at 5}, and St. 
James's Ordinary at 12. The dividend ou the latter has fallen to 
78. 6d., which makes a reduction of 2 per cent. for the whole year 
as compared with the distributions from 1897 until now. Other 
minor changes have taken place, but there is no need to pile up 
the recital of losses which may be studied overleaf. The only 
bright spot in the share list is j rise in County of London Prefer- 
ence, while Midland Electric Debenture and Folkestone Debenture 
are a point better. So far from the approaching dividends being 
a“ bull” point for the market, they are, as already mentioned, 
estimated in sombre tiuts. Thus and thus do Stock Exchai ge 
markets pendulum; if precedent were the only point for con- 
sideration we should vote for a sharp and early reaction upward iu 


electric prices. 


Upon the dividend at the rate of 12 per cent. per annum for the 
half-year, City and South London Ordinary failed to recover its 
earlier lost point, which reduced the price to 44. The rate is the 
same as that declared a year ago, and makes 1j per cent. for 1905, 
so that the yield at present works out to 4} per cent. on 
the money. In 1902 the dividend for the full twelvemonth came 
to 31 per cent.; in 1903 it was 28 per cent., and in 1904 23 per 
cent., so that the distribution has steadily retrograded during the 
last few years. The new chairman will, it is devoutly hoped, be 
enabled to put a more cheerful complexion upon the current year's 
accounts. Central London stocks are steudy, the Preferred advanc- 
ing to 105, but the two Undergrounds weakened, Metropolitan to 
863 and Districts to 36. The former went dull on the report, show- 
ing that a considerable draft has been made upon the reserve fund 


to pay even the reduced dividend. East London stock remains at 
54, and Lord Claud Hamilton had nothing very exhilarating to say 
at the meeting on Thursday. He compared the company to a little 
Benjamin under the charge of six big brothers, who kept the former 
on very short commons. What seems to be wanted is a seventh 
brother, who will play Joseph to the East London's Benjamin. It 
is interesting to notice that the Lancashire and Yorkshire Railway, 
which went boldly into electrification of part of its system, has 
increased its dividend at the rate of 4 per cent. 

Amongst traction descriptions the feature is a drop of 1, to 8}, in 
British Electric Ordinary, aud of 8, to 102, in the Preference 
shares. In the market the only reason advanced for the weakness 
is the public's disinclination to buy such shares at present. The 
Argentine varieties maintain their advancing tone, Anglo Pre- 
ference being 4 better, and Belgrano B" Preference 4 up, the 
latter at 54. Calcutta Trams, both old and new, rose 4, although 
the Debenture stock at 105 have eased off a point. London United 
Tramway Preference and Debenture are both lower, with British 
Electric Tractions. The British Columbia quintet shows no 
change. <A new issue of Rangoon Electric Tramway and Supply 
Debenture stock and Preference shares was met favourably. The 
Debenture stock has attractions. 

Great excitement in the Telegraph department finds Anglo- 
American Deferred hoisted to 184, a rise of 1 on the week. The 
10s. dividend was 33 per cent. mure than the market had looked 
for, but unless a substantial improvement occurs during the current 
year, the present price of Anglo “A” cannot be said to be justified 
upon its dividend return alone. Doubtless some other cause is at 
work for the heavy buying now in progress, but we must candidly 
admit inability to trace it, aud the various rumours put forward to 
account for the jump are merely market explanations. The Preferred 
and Ordinary stocks have each risen in company with the Deferred. 
Eastern Telegraph Ordinary improved upon the issue of the report, 
while in the other direction there must be noted ji fall in West 
India and Panama shares. National Telephone stocks are still on 
the up-grade, the Preferred and the 34 percent. Debenture being 
both 4 higher. 

At 35, Telegraph Constructions put up a further 10s., and the 
Manufacturing group is better a3 a whole, with no particular 
variation in prices, 
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SHARE LIST OF ELECTRICAL COMPANIES. ZEN 
TELEGRAPH AND TELEPHONE COMPANIES. | 


| . uA TUER Umm Ra E E EI EL SEEN P rome pr per .. ⏑ QR pe E a 
bs Stock | zl | Business done 
s r 


Present or Dividends for the last Closing 
Issue, NAME, Share. four years. Jug. 10. 
Su t | 
E f 
i 1902. | 1908, | 1904. | 1905.§ 
17,200 | African Direct Telegraph, 4% Debe... . 100 | 4 4X | 4% | 4% —101 
3 25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 10 i N 92 — 
t do. 6% Debs., Nat. 1 to 1,250 Red. 100 Ni! Nil Nil | 5% 89 — 87 
a Anglo-American Telegraph Na Stock | 60/6 61s. 8195 64 — 66 
umm * Porn Tel, 5% Moe Leb Sen Bei. | 19 |. z; : 1104 106 
= o-roriuguese, le ort tec T "P ee ee poe 
44,000 | Chili Tele Eine! Nos. 1 to 44,000 5 6 1% B N ae Tk— Bàxd 
4 Cable Bting. 500 year 4 % Deb. Bk. Red. HEN à 10 * : * : 75 98 3 
6.00 T. NL "FOLE. 10 10 5 X 10 7 10 ; 1 wi 
Te Dire 2 elegrap d X X 
—.— Do 2 10 Cum. Prei. z 10 r % |10% | 10 956 E: = A. 
60,7100 | Direct United States Cable 20 j 8 * t A? 144— 154 
70,000 | Direct W. India Cable, le, 44 doar Deb., 1 to 1,200, R. 100 44% | 44% | 4 99 —101 
4,000,000 | Eastern Telegraph, Ord A Stock | 7 7% | T% | 5 %§ | 146 —149 xd 
- 2,000,000 . 47 Pre f. Stock 100 33 83% | 8495 | 834908 913 — 994xd 
1,848,772 Do. Mort. Deb. Stock Red. Stock | 4 4% 4% 4 %§ | 107 —109 
900,000 | Eastern Extension, Australiasia, and China Tele. 10 7 1% 1% 6 %§ 144— 15 xd 
752,400 Do. 4 Pig Deb. Stock . Stock | 4 4% 4% 4 %§ | 107 —109 
—.— East& 8. Afric. Tel., 4% Mt. Db., 1 to B,000, red. 1909 100 4 4% | 4% 4 101 —103 
Do. 4% Reg. M. Debs. (Mauritius Bub.) 1o 8,000 25 4 4% | 4% 4 101 —103 
rer d Globe 1 and Trust “is 10 £8 54% 5a% 5 96 11j— i 
do. 6% Pref. ..  ..| 10 6 6% | 6% | 6% 143— 14 
150,000 Great reat Northern Telegraph, Ka 11 ing " 10 124 15 % 24 ee 874 — 
ic E m Debs, within Nos. 1 to 1,200, Red. } 100 | 44% | 44% | 44% | 44% | 99—I0l 
17,000 Telegraph 9 y ee 25 |10% 10 % |18% | 5% 57 — 59 
251,127 | Marconi's Wireless Telegraph ; 1 E vx as ea 1 1} 
7 —— Monte Video Telephone Co., Lid. Oord. 1 8% | 8 4 2 >s — 1 
492 Do. “do: ^ Pit 96 Pref. 1 5 96 5 5 is 1 
National Telephone, Pref. Stock ae é 100 6 6 6 6 958 | 1124—1133 
sh Do. o. Def. Stock io toe 100 44 5 5 5 111 —1 
| : "Do. do. 6% Cum. 1st Pref. .. 10 6 6 6 6 %§ 18 — ] 
Do. do. 6 Cum. 2nd Pref. 10 6 6 6 6 %§ ll — 18 
| Do. do. 5 95 Non-eum. 8rd P., 1 to 950,000 5 5 5 5 5 %§ 5R— Si 
. Do. do. B4 % Deb. Stock Red. .. | Stock 683 84 93 | 84 99 —101 
ho gp CD mna eTo C , e | he | $e | Tam 
elep. an ully pai a 
50,000 o. d. do. 6 % Cum. Pref, 1 6 6 6 | 6 & 12 1 
Y -i Do, do. 4%, Red. Deb. Stock | 100 A $ ie 4% | 96 — 98 
€ v MA Pacific & European Tel.,4 % Guar. Debs. 101,40 | 100 33 i3 t% 4% | 99 —102 
11,8391 | Reuter's i 8 |5 5 5 545| m— 7 
Telephone Co. of Egypt, 43 96 Deb. Red. vs .. | 100 v 7 ie 44% 101 —104 
Submarine Cables Trust à *- .. | Cert. 6 6 6 6 96 126 —129 
70,000 | United River Plate Tele hone b 7 8 B 88 74 — d 
40,000 Do. 5 um. Pref., Nos. 1 io 40,000 b b b 5 5 96 b6— 5 
179,947 Do. do. 6% Debs. Stock 5 5 5 5 & 110 —112 
15,609} | West African Telegraph, Shares 10 | 2 4 | 4 10 
80,008 W. Goth ol America, 1 to 80,000 & 53,001 to 58,008 23 Nil Ni i 25 — 
150,000 4% Debs» 1 to 1,500 guar. by Braz. Sub. Tel. 100 4 4 4 4 % —101 
207,980 Western elegraph, Ltd., Nos. 1 to 207,980 10 7 7 7 | 56 141— 14 
15,000 Do. o. 6 % Debs. 9nd series, 1906 | 100 5 5 5 5% | 100 —102 
563,880 do. 4% Deb. Stock Red. | 100 4 4 4 4% | 102 —104 
83,821 | West India and Panama Telegraph .. Eb TUNE. Nil | Ni i v 
84,563 Do. do. 6% Cum. Ist Pref. SPENT RET | 19, | 1 6 6 96 — 
4,669 Do. do. 6 Cum. 2nd Pref. «| 10 | Ni | Ni 1 7 
80,0001 Do. do. % Debs., Nos. 1 to 1.80 .. 100 5% | 5% | 5% | 695 | 100 —108 
ELECTRICAL „ RAILWAY, MANUFACTURING AND INDUSTRIAL 
. n | | | | | | | | 3 
170,000 | Anglo-Argentine Trams, 260,008 to 430,007 . T NU US b susc iP 6 96$ | — BH 8; - | T 
J 260,00 . Do. bà % Cum. Prefs., 1 to 260,007 .. | 5 | EP HIT AE" | y — 6 | — e 6 538 71 
T5 9 | Do. Permanent, 6 % Deb. Stock, 1888 100 6% | 6 & 6 140 —143 140 —143 4: Ez. 147 40: 
100 | Auckland E. Trams., 5 % lst Mort. Deb. Stock | 100 | 5 5 5 104 —106 | 104 —106 | 106 1043 | 
.. $00,000 n to 530,000 | E d'a 141 | 90 & 16 % ll | 4 77786 "i 1 o 
100,000 d 6% Cum. Pref., 1 to 100,000 . -{| 2] 6 | 6 6 li— lf 1 2 * ES 
40,000 | British Aluminium 7 Gum, Prei. 5 | Nil Ni | Nil 8/6 — 6. | 6 * . 
20,000 Do. - do. 4 6 % Cum. Pref. 5 Nil Nil Nil 8/- 5 — 5 — : 2 an v 
Do. do. 4% Funding Certs. LU. Pk ee (Le ee en és 21— - 91— 8 NT | ^46 
D. do. 5 Int Mort. Deb. Stock Red. | Stock 5% | 5% 15% | 5% | 98 —10 98 —102 | 22 £ 
2 E: "ER Colombia 1 5 DI Def. . Btock .. 2 Wen . | : is p m 1 r- | 122 121} 
. Btoc " ee os "| .. TA —44 LE . 
111110 
1 T 0 DS ae -—- — | 
-* 290,000 - Do. 4 Vancouver Power Debs., 1to 2,200 | 100 | .. | Hi d 4 100 —103 xd | 101 —104 xd +1 
E. De E S 0 Hab i n IR ê E » 10 118 | 10 11 1 . 12 
- * . um. e eo ee | | — * — | — 
1415 Do. do. .Deb.Btock . | Stock | 54) | 5 5 5% 119 —121 | 119—121 nop 119 
FT Do. do. 9. 20 Deb. Stock Red. 100 Pes i 44% | 44% 98 —100 98 —100 x | 
z British Insulated and Hels P Abas ex da 6 | 10 | 8 8 | 8 958 1— 1 | 1— 7 1 v 
- 100,000 Do. do. 6 % Cum. Pref. ie: 6 | 6 6 6.9 6 — 6— 6: Sys 534 
~ 600,000 |. Do. do. 44% Ist Mort. Deb. Red. 100 43% i 108 —106 | 108 —106 | 104 Tod 
3 a 9 hama n- Houston 4 211 6 8 95 254 100 . | 4496 | 4 4 | 98 —100 98 —100 | wa - 
AD fn estinghouse e to an o a | - 
E { 376,001 t0475000]| 5 . 6% | Ni | . a * 92 91 | 42/6 | 40/ 
2 2 Do. do. 4% Mort. Deb. Stock .. | 100 8 4% 4% | 4% 77 — 82 ; 
A . |SBrowett, Lindley & Co., Ord. .. e ui Nil | Ni | N en | jr E m à | ; 
| 50,000 Do. do, 6 % Cum. Pref. .. £l Nil Nil Nil ; 14/6 to 15/ 14/6 to 1 NT 
. 105,731 .. Electrical Eas hee XL Ad 25 4781 . : i ES. ^y a if if : i ao | s 
150,000 on-cum s | E 1 | x 
',— 125,0001 Do. 44 95 Perp. Deb. Stock  .. | Stock 2 o 4 2 nb | 99 —101 99 =f | 994 
^ 25,0001. Perp. 2nd Deb. Stock | Stock | 44% 43% | 44 82 — 84 8 84 . 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 5 8% 41% Ä 98— 33 8 35 75½1 "6/8 -— 
. 40,000 Do. “A” 6 % Cum. Pref., 1 to 40,000 5 6% | 6% à bi — 6 — 2 6 . : 
Do. B do. 1 to 27,500 5 6 96 | 6 96 5 — o — 5; 513 Dya 4 3 
Do. Lo No k .. ..| 100 5% | 5 7 5% | 105 —107 105 —107 aM au | 
Do. 2nd Deb. Stock QM v] 00 5% | 5 | 6% | 101 —104 101 —104 aM 1 
Calcutta Trams., 1 to 105,0 ͤ qm 5 6% | 8% 7 — 93 91— 10 | 9H | +1 
Do. 105,001to 197,610...  ..  .. 5 it Ze =a pM 9 81— 9} I ^3 
Do. 44 % 1st Deb. Stock „ 4.7, 200 "e 4% | 4% | 44% | 105 —107 104 —106 l 
— n & os apiy Me * * 5 15 % | 128% | ae | 10% H — ve 11 — 12 à; | | ; 
o. 5% Cum. Pre 5 5 5 5 5 5 i xi | $ 
Do. do. 4496 lst Mort. Deb. Btock Red. | Btock 4 40% 44% | 44% | 108 —110 108 —110 110 1084 | |. 
Cape E. Trams., 1 to 491,222 .. 1 iff 15% | 10% 5 %8 1— la là 22/ D s 
Castner-Kellner Alkali, 1 to 450,000... 1 4% 4 9 cee | 97 — lj 1 — 1p sä 
« do. 44 % 1st Mort. Deb. Stock | 100 43% 43% | 48% —102 97 —102 J 
Gentra? London Railway, Ord. Stock - ves | Stock | 4 4% 4 4 968 — 97 95 — 97 954 A 
Da. do. 5 x Pref. Stock 16 Btock 4 ‘ ‘ 4 $$ | 108 2 104 2 Ne 
— — o e 0 * s se | toc | 4 LE | z | | .. | .. .. 
City and South London Railway 27 + .. | Stock | 8j 2 2 | 1396 | 44 — 46 4g — 45 44 | 44 | —1 
] en ant 8 6 24% 24% 80 11— 2 | li— 2 vx. DU uam: "d nous 
i < 8 0 eg. De 8., to | | = | | 
|... gee ot 4100, and 901 to 11,000 of £50 Red. } . „„ a LG MEM SN 
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SHARE LIST OF ELECTRICAL COMPANIES.—/ Continued). jon j 
ELECTRICAL RAILWAY, MANU FACTURING AND INDUSTRIAL COMPANIES. (continued ). ; 


-— p «% — a 
— $$$ ————— — mH ——O———————————— — 


| pone Z 


; : ; Btock * Closing Business done | Rise + 
Present | Dividends for the | tations otations week ended | or 
impie, -! | * E Share. J last four years. | co 1th. 5 reng 24th. Jan, 24th, 1906.| Fall 
* 
. " au ve TERCIO dos 2 
OE, (OCT Yh PRE BR oe | + | 1908. 1908. | 1904. | $1906. | Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,000  .. [58 | A] es [OB 1 us -m 9 9 X w * 
61,000 Do. do. 69$ Cum. Prel., 1 to 61,000 H 5 | 6 96 5 16% | 61 64 ji * à 
994,150 Do. do. 43 ) Deb. Stock ..] 100 | t% | 44% | 101 —106 104 —106 " F Y 
60,000 Dublin United Trams. (1896), 1 to 60,000 10 | % | 6% | 6% | 139—144 | 1 15 TW s: 
59,987 Do. 6 % Pref. between 1 and 60,000 | 10 6% | 6% 6 96 14 1 | — me ae d — 
W „ e „ 2 NP NXE-E | Bop 2| 2| 

' JI | | | 5 | | 
300,000 Do. iB" Dei Stock E 1] si 4 | 3k 96 — 96 — 98 - Y E 
99,261 | Edison & Swan Utd., “A” «Lio 99, aii | 6 | Nit | Nil | : TEC H- 6 | — 1 | nis m| z 
17,139 ; war shares, bi NEL. ; 6 | Nil | Nil | Bl ices 24 — 24— a i 
844,0281 Do, | Deb. Sack Red.” 100 | 49; 4% | 4$ | 4X, | 86— 88 B6 — 8B F h 
100,0001 Do. 6% and eb. Book Prov. Corks. An pd. 10 | 54 5 | 64 |5% | 9 —9 92 — 97 : x 
112,100. | Electric Construction : to 112,100 2 6 | 4 | a+ s. | ES al 2 ai . z 
81,890 Do. do. 1% Cum. Pret., 1 to 81,990 | 2. "7 | 7 | . 1 p 8 93 xà 90 Aes 93 ee . 
200,000 Do. do. 4% Perp. Ist Mort. Deb. Bk. | Stock | 4 E. | 4 | 496 | : = vm & i» ^ 
200900 | Do 3.0. 4. 4 % Mort. Deb: rud r 9 C19 7 pts petit e 
78,000 | Gt. N. & City Rail Pret. Onde Peel 1 o 95,0 E do uw 1 8% | 13 4 965 5— 4 . 57 E $$ es 
96,000 | Greenwood & ＋ 7% Cum. Pref. -T d 10 cé E 7 7% . 510$— It 1 111 ; ee T 
80,000 Do. 5% Mort. Debs." ' .. 100 e 54 5 34 | 102 —108 102 —103 l - e 

; * 124— 1 | iš 13 
—— Henley’ ii (W. T). Telegraph Works, XOU. , E : | E. E | yn i | 1968 pom 1 | na d | N 8 ai 
45,900 Do. do. ort. Deb. Stock Stock | | 4 | d . — a | f gr Sa " * 
80000, | India-Rubber, Gutta-Percha & elegraph Works.. 100 | 10 | 10 | 5% | 10% | is-is | is} 194 | i9H| ig | .. 

’ t Mo e | N. — — ee ee ve 
87,500 Liverpool Overhead iuis, Gok ye 10 13 1j | HIPS. 1... | d- 24 | of 24 | - - Vs 
10,000 |} Do, do. Pref, £10 paid '.. | 10 | 6 5 5 TAE EV $ íi 
600,070 | London United Trans (1901), 1 to 50,007 10 T — | 6 | 4 96$ 10 — 11 | 10 — 11 | is ni e$ 
mom | De , do. moin Aa pathi | 10 . 1 „„ SCh- | „„ dm 

0. 0. um e , | PE : | | à DA— a .. .. 

1,331,000 Do. do. 4% 1st Mort. Deb. Stock oy eee | 4% (4% | 4% | 9—10 | 9$ -—0 | . $ E, 
814,016 Metropolitan Electric Trams, Detd. 1 | Nil | Nil Nil P W A 8 ya ET ws a 
350000 | Po. 4.9% Deb. Sek Bel: : | 0 „. % | ax | 10:1 | 10 108” | 5 | 
300, ( > ie. are , | 47b — | — as 
Sige neemisipeguuEm „ 4x iE x x4 2|: 

, otteries to " ee : | ; T | — "ve | T 
246,000 Do. 5% Com: Pret 1 to 90,000 & 60,001 t el 100 E 430% | ut | T | 2 — 1 103 1055 | M- 4. 

31,850 Telegraph Construction and Maintenance | 1 | 20 y | 90 $ |15 Y |10% | 894— 854 | M—95 W * 4 

150,0001 4% Deb. Bds., 1 to 1,500 Red. 1909 | 10 4 |4 4 4%, | 100 —102 100 —102 qu us 

8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nts. .. | .. Pr ute 54 | 5% | -—9 | 9—9 | 1005 |.. 

540,000 | Waterloo & City Railway, Ord. Stock .. | 100 | s% BY | a% 3 % | 94 — 97 w- 9|. 

66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 | 5 84% | 6 %$ ak. do 2 — 40 2 — 3 | 18/9 | 45. 

66,666 | Do. 6%C.P., 80,001 to 80,000 & 125,001 to 141,666 5r. | 6% is he j= 4 4— 4 | 85- | 846 ; 
246.806 Do. 4% Ist Mort. Deb. Stock a NEC 100 | .. $15.74 7 VU 82 — 87 82 — 87 O l v se 

ELECTRICITY SUPPLY COMPANIES. 
| | | | 

14, romley (Kent) E.L. & P., 1. to 14,000 FEM = | 5— 8 57 Re n 

50,000 ‘i 5 is do. 44 9j Ist. deb. stock .. 100 p | 4 102 —105 109 105 

, | 
29,977 Brompton & Kens. Elec. Lt. Bup., Ord., 1 to 90,000 5 8 9 r a i -- 94 — 87 84 
10,623 | Do. a 1 Cum. Pref. 5 | 7 | 7 -5 | . is à 
300,000 | Central Electrio 8u Guar. Deb. Stock .. 100 4 | 4 102—105 | 102 —105 E is 
n Maux Cross * anà ty Hr ly add : | 10 j 5 966 | Ae | 4 | iy x — i 

. ye . . } .. .. 
40,000 Do. "City Undertaking” % Cum. Prf. | 5 | 1 a 1 s. 
40,000 p» o. 1908 sp oW. D x4 4 T " - 
120,000 | cnet ca Electricity Bop 4 % Deb. Btock Red. i] 100 | 4 d 4 i 10h, 15 101 —103 : | 1034 | S ee 
175,0001 | T 3X Deb. Sock Red.. Stock | % | 44% 49% | 108 —110 108 —110 | 8 * 
70,595 | Ci „ Lich 001—110,5095 10 5 X E — | — | HA] « 
010001 ý De | 5 Do 8 (iss. at 115) allpd. | ES | 6 | 8% | 83 Eg | ap T 1225 1255 a e ; 
400, . 88, ^ ee To | Xo -— c .. ee . 
800,000 | Do. Stk. Prov. Crts., all pd. | 100 | % | 44% ag 101 —103 | 100 102 10013 „ Ded 
40,000 County of Durham Electrical l Power, Ord. -| d | „ d — E. ur d = 

, i — * | . — | .. | SEES .. | ee —À 
40,000 Conny of London, Electrio h , Ord 1 40,000 | 10 | «4 | 4 9,5 94 | 9 ^ 
80,000 - | "Do. Lis Pref, 40,001 —60,000 | 10 6 6 6 6 . | a 1 HN | 12 * 1 
400,0001 - Do. v Mor | 4% | nona | 9-12. "o | . 1 
400,000 ` Do. do. ind Bed. E Stock .. Stock — 101 — NE a 
80,000 | Edmundson’s Electric Corporation, Ord. Shares .. | b 7 | 7 7 A 5 — xd 5 — si ig | 1 ‘ 
80,000 Do. do. 64, UN . 164 | 6 6% | 6 ja gi 1 
820,000 Do. do. 44 % Ist Mort Deb. Btk 100 | | 4 E 104 —1C6 xd | 104 —106 105 104 | . 
10,000 | Folkestone, 1 to 10,000 y EN CE | | 4 X 5 | à 
16:000 Do. tS eo Del. Ba 3 E | 2% | 10100 1% 10% 3 

' , 8 si à as T — — E a 
18,000 | Hove, 1 to 13 e zw. CA. UAR seat. ee | ix | g ^ -- a | — if 
10,000 Do New (£5 10s. paid) oe £3 oe | | 8 = | 7 »- | "oa e 
87,309 | Do. 4% Deb. Stoc Ee EE 44 44 4 92 — 94 98 —101 th 

7,900 | Do. 43 J Deb. Stock E X | ae | 4 9 —9 | 98—10 | We AT 
21,000 | Kensington and P igne rs Electric Ord. 3 10 12 10 „ | 10ł}— 111 103 — 114 13 — 
90,000 Do. do. ben. Btk. | Stock | 4 4 4% | 4% | 98 —101 98 —101 » | " 2 
8 che Electric Supply Corporation, WI bist | : ES * | : | a 4 at | i Me 5i we Pow d 
60 . 0. . — j 3 .. ee . 
374,995 | do. 4% lst Mort. Deb. Stk. Red. | Btock | 4 4 | 4 | 4 $ 98 —101 | 98 —101 AE E 
900,000 wii Electric Supply, 1 to 100,000 - | 8 | W$ | 10 0% 9—10 | = 2 dg 9à | E 
76,121 um. Pref. 1—71,106, £8 pa. | 6 | 44% | 5ł— | A 2: 
220, 0001 Do. in Mort Deban. ME i as 44% | 107 —11 Edd Qu EE 
250,0001 Do. 96 Mort. Deben. Stock Redem. | Stock o6 | 95 — 97 95 — 97 |] as A s 

250,000 Midland Electric Corporation, 44 & 1st Mort. Deb. 10 4 4 4%, 99 —101 100 —102 101 100} Yl 
{57,009 Newcastle-on-Tyne, 1 to 57,009 ; A me AE 8 "NEA ee e i tk - 

17,901 Do. areas bg 5 | fa si 5 2 4 oi | 8 — | oe b "n 
112.901 | Do. 57,010 to 75,000 ͥꝶ r 5 " a a. | YQ | - 9 — in ae ta 
10,852 | Notting Hill Electric Lighting d. Bd 6 7 6% | 18— 144 | 1%—14 133 S 
64,000 Do. do. Ist Mort. Deb. ee 100 4 4 4 4 | 98 —1 9 —100 | ee | ee . 
18,500 | Oxford, 1 to 96 and 407 to 1 810 a a 5 "E 7 5%§| 6— 6i 66 | «.. s - 
50,000 | Do. 4% Deb. Stock . .| 100 n 4% | 99 101 xà | 99-101 | .. ¥ s 
40,000 Bt. James' and Pall Mall 27 15 Light o.c m 14 | 144 | 14 14% 13—13 | ili— 13 D | Hà | —3 
20, . , | : TEN | EI | . oe 
150,000 Do. do. 34 % Deb. Stock Red... 10 -. | 945 | s% | s% | 97-99 | Ww—9 | . |. i 
13,000 | | Smithfield Markets Electric Supply, Ord. ie MCN E. 19 | 4 | CIN Ge 905 | 3 — | 49 | . 75 
do. eb. tock | — | — .. | . ee 
65,000 South London Eleciricity Supply, Or on 7 Za 8 | DE ai ae v^ RO = d 
103,700 1 South Met. Elec. Lt. & Power pe 6 ay | | TTE i— £ | 1— 2 | ) 
85,368 | (Late Blackheath and Greenwich 7% Pret. 1 Nil | 7 1% | 7% | *. — Ee 51 ib T'& d. d e 
148,292 Dist, E. L. Co.) 44 9; 1st Deb. Stk. 100 4 44 43% | 105 —108 105 —108 | ae a 
50,000 | Urban Electric 5 0 „„ 5 | 5 45— f | 4i— 5 96 96 | $ 

- 80,000 | Do. 5 % Cum. Pref. Pa. ae 5 5 l = 2 Ii wl. 
110.000 Westminste El tric e «^ PES Bik: Bad. 108 12˙ 133% 14 i § Mi 19 110 Bl 111 10 m 
11 r Electric Supply, "S — ? p 

28,151 - | 4% Cum. Frei. 5 | T | 575 b b | mir: | 9 — 5 535 9 vt 


Bhares not officially quoted : Paar d Companies, ord., 614—614. Pref. 764 —771. 
! Unless otherwise stated all shares are fully pai Interim dividends. 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING DECEMBER, | 1905. 


Tur December electrical trado returns afford us some satisfaction figures ; electrical importe amounted to £135,002, or nearly £4,000 


from the. fact that our electrical export business continues on the more than Pa orig ae aS the 'Te-exports, at £8, 754, 
were some ess than in Noyember 
steady upward grade of the last four months; the value of elec- During the month our exports of cables and machinery remained 


trical goods imported into this country is also somewhat above that most prominent, the latter reaching the high value of. £49, 000, 

of the previous mouth. Over the 11 months, during which our while machinery importe rose to nearly £43,000. 

tabulated returns have uppeared, the exports, varying in value On the whole, the past yoar's figures indicate a ducline in the 

from £80,000 to £138,000 per month, show considerably wider importation of electrical. „ iuto this country, with a corre: 

fluctuations than the imports, in which the monthly values varied sponding expansion of electrical goods and apparatus (or iiatérial 

from £101,000 to £140,000. The monthly averages in each case so classified) imported from . 

have been £112 ,000 and £119,000. No telegraphic or tramways material appears iu the month's 
Turning. to the December returns, our clectrical exports reached returns, which also do not indicate any marked change in the more 

£122 648 in value, or some £12,000 in excess ol the November l prominent purchasing or importing countries. 


t 
| 
| 
i 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


[E 


1 


y: > 


1 oo 1 
& 1 E 8 
E D 235 8 33 7 32283 d E 
-— 323 25 sif A | Bee) 28 22 3 445 EFH TE 
Country recciving oxports and importing. $ EFE LE PEE 2 : 8 75 oa i E 15 Hr 772 
8 BR! g 98 2 8 i d 13 E 8 $ 3 LES: 
° 3% 3 44 ENS 2 
N c ee E d ag £ £ £ £ | £ £ £ £ 
Russia, Sweden, Norway a and Denmark .. 105 431 44 . 60 17 | 1,107 "t : » aa 204 
Germany  .. M Ves 373 625 8 12 370 235 6222 26 "n wee 
Netherlands. 8 582 293 ee 8 127 8 , ane gs e 
Belgin Borneo and Java | 5 | 10 8 | | T x 9 ur 8 si 
Belgium ; zi 23 171 -— 30 911 i -- 97 b . 
France 708 | 29 . 3498 ^ 70 Pa 5 . 
Portugal, Madeira & Portuguese A Africa & India | 118 | 1,240 946 23 | 1,457 | 1,079 28 EM 77 MA a 
Spain and Canary Isles 43 | 305 32 1 Sia 5888 E 6 M eee 
Italy. , "ca O an 15 2! 803| 1,639] .. di x fi 2 
Greece and Roumania ius T Sani 7 | d vi CN EE 25 E P E 19 
Tunis and Morocco. | re whe 31 588 ENG " EN im - 
Egypt Pu | 88 | 185 15 72 56 297 „31 72 5 P 
3 and Siam 65 97 720 66 12 919 vt ; site 24 i 
apan 237 4855 17 T" 252 | 3,968 200 TM MEUS grs 8 
U.S. A. and Cuba... Lo 3p us 248 6 18 917 .. i "e E 
TR Panama, Columbia, Venezuela & Uruguay | us ! 6 319 12 er l 11 ive T 
Ecc Xu. xeu xe xA SIN BÀ 4 84 75 15 844. = : 
Brazil „ a X a 3,93 2| 18% - 
Argentine 285 2.361 1.672 259 131 9.680 77 7| 323 5,50 
„ Gibraltar and Malta 151 2,208 45 ane 90 60 st hs - 
ritis est Africa ba 998 5 92 11 6 s 2 14 wage, (Ok, 8 T "T 
Cape of Good Hope 000. ose o | 982 1,474 | 1,411 231 135 1.736 | 262 12 112, 155 
Natal ... „ 1.216 471 2,66 631 501 5,210 917| 23 21 1,053]... 
British East Africa, 1 Mauritius and Aden . , 1,618 102. 282 17 2 ae 20 1 25 ds 5 
1 , í T | 2,258 | 3,865 | 1,847 971 331 15, 933 68 23 25 | 1,118 ind 
urm 39 | 13 si us 4 10 3 42 8 ss ei 
Ceylon za Me 1 2 12 31| .. PA » z 
Straits Settlement. 58 977 140| 101 176 1,817 12 6 2 2,065 
Hong Kong .. Us: $us on m is | 65 257 225 17 «d 21 M i me ids 
West Australia 673 329 171 211 115 42 329 9 32 6 m 
South Australia... .. .. 0. snl 1,600 57 198| .. 121 33 D l 
Victoria: sii i as o ME DIS D 957 | .. 70 162 138 33 » 75 » 
New South Wales ... px s v Ee 529 148 160 83] 612 61 g^ us " ni 
Queensland .. 50 MJ s —•—‚ 748 "2 NM m" 
asmania PM 39 wane one T rin "T T cae t 
ide 5 " 282 | 3,755 | 663 29 26 357 175 eee 10 | 
ana -5 m 71 8 25 2 "TM naso ni 
Brit. West Indies, Brit. Guiana & Brit. Honduras 43 | : | 28 1 19 | 
a —| inma 4ę§— 
Total, £ 14,066 25,640 pr 11 4,860 49,059 | 2,587 157 | 1,132 | 10,094 | 
i i i l | à ; 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
ee ee BL DM A D XEM £ p ee £j CE £ | X LE EM 
Russia, Norway, Sweden and Denmark... . — 285 — n 118. 1,950 53 T 8,854 TN - 
Holland ... ... ... ..  ..  .. 119355 | 2,417 | 3,104 | 322 ! e| 40!) .. ; 7271 | 12^ d 25 
Germany g. 8090 5,501 1.888 440 118 11.71 723 245 | 1951; 0 
Belgium se S ; . | 8,893 160 vee | 6,231 16, 2,167 23 790 | 2,004 n 
Branco; fs „„ 7.667 452 | 1019  145| 524 3013 | 706 idee | a 
United States. 5,873 802 294 727 80 22,999 21, 726 43 
Canada bh vo ie i^ * ** gaelo uki e| 1,700 n oan HEEL 
i = ! 


Total, £ 41 912 1 9,332 | 6,300 | 7,981 


Additional Imports: Italy, 18 wire, £30; and Austria-Hungary, carbons, £80. 


Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 


£. £ 4 £4 £ 5 £ | £ , £ 2 
Various countries, mainly as above RA sae | 2,363 | 15 , 244 | 20 | 91 | 2,664 | 30 273: | 2,607 | 447 | p 
TorAL EXPORTS: Tora. Rz-EXPORTS: | | Toran IMPORTS : 
£122,648 £8,754 NEU £135,002 


'  NorE.—The amounts appearing under the several headings are classified ERE to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the mitt, S consisting. of similar 


materials to those appearing in adjacent columna. 
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NEW ELECTRICAL DEVICES, FITTINGS 
| AND PLANT. 


Combined Vice and Shaping Machine. 


Messrs. Fi8H & Co., of Park Road, Wellingborough, are supplying 
a patent combined fitters' bench vice and shaping machine, which 
we show in the accompanying illustration (fig. 1). Among other fea- 
tures of this device may be noted the means adopted for sliding the 
shaping machine out of the way of the workman when the machine 
is not in use, and the fact that all parts are interchangeable. The 


design and manufacture in metal, and the experience of this kind 
that they have secured in general decorative directions has been of 
invaluable assistance to them during several years past, while they 
have been devoting special attention to the production and 
perfection of a line of fittings for electric lighting service. The 
showrooms are situated at 27, Ely Place, Holborn Circus, E.C., 
where Mr. H. C. Hawkins, who, by the way, is no stranger to the 
electric fittings trade, is London manager. The firm's manufactory 
is at St. Dunstan's Works, 7, St. Mary Ann Street, St. Paul's 
Square, Birmingham. From a walk through the showrooms one 
can sec that wrought and hammered work, correct in design and 


ria. 4. 
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Fic. 1.—COMBINED BENCH Vick AND SHAPING MACHINE. 


parallel vice which may be of any well-known construction; it is pro- 
vided at the back with a slide, which is attached by an ordinary 
bolt, or may be formed integral with the same. The slide has vees, 
on which a veed plate or saddle is adapted to move, the upper part 
of the saddle being provided with a socket, into which the stalk of 
a cross slide fits. 

Upon this cross slide is a second veed plate or traverse block pro- 
vided with other vees at right angles, and in which the tool arm 
slides, this tool arm being provided at its forward end with a 
tool-holder formed in the usual manner to enable the tool to be 
raised and lowered. The tool arm is preferably operated by means 
of a hand lever pivoted to the tool arm and to a link which, at its 
opposite end, is pivoted to the traferse block. 

n order to feed the tool laterally across the work, the traverse 
block is provided at one end with a ratchet wheel and a pawl. The 
ratchet wheel has an extending boss which is threaded on to a screw 
carried in the cross slide, and the pawl is pivoted to a plate, which 
in turn is mounted on the boss of the ratehet wheel, the said plate 
working close up to the side of the wheel in order that the pawl ma 
come over and into engagement with the teeth of the wheel. 
The plate is operated by means of a pin which may be fixed in any 
position along a vee groove in the side of the tool arm by a bolt and 
nut. The upper end of the plate is provided with a vee-shaped 
opening, so that as the tool arm is moved backwards and forwards, 
the pin will ultimately engage the sides of the opening and rock 
the plate, thus rocking round the ratchet wheel on the stationary 
screw and consequently moving the traverse block laterally on the 
cross slide. A winch handle may be used on the squared end of the 
screw to rapidly bring the tool into position laterally, and a lock nut 
may be employed to hold the screw stationary for the automatic 
feed. 

The pawl and ratchet wheel for the cross traverse are so con- 
strueted that the tool may be fed either to the right or left as 
desired. 

In operating the machine the work is held between the jaws 
of tbe vice, and the shaping attachment is moved along the slide 
and fastened in a suitable position on same by means of screws. 
By means of a winch handle on the end of the screw, the tool and 
traverse block are moved into alignment with the work, after which 
the nut may be turned to lock the screw. The cross slide is next 
brought up to the required height and turned to any desired 
angle, the stalk being then fastened in the socket by means 
of the bolt. The tool may be moved backwards and forwards 
across the work by means of the hand lever, the pin (being set in 
the groove at a position according to the stroke of the tool arm) 
engaging the plate at each stroke to feed the tool laterally as 
described. 

This device is intended for use in large or small workshops, on 
outdoor work, on board ship, &c. It is so arranged that it does 
not prevent the vice from being used in the ordinary way, and it 
is claimed that it is so very quickly brought into position that it 
not only takes the place of the file, but does its work much better 
and quicker; it ie fitted with a graduated tool-holder; the cross 
slide can be swivelled for taking cuts at any angle across the jaws 
of the vice, and can be raised or lowered to suit the work; and it 
has a self-acting traverse of 10 in. with a 6-in. stroke. 

The shapers are supplied either with or without the vice, and 
they are suitable for either 4, 5, or 6-in. jaw vices. 


Artistic Electric Light Fittings. 


We have had an opportunity of inspecting the art metal work 
showrooms in London of Messrs. JESsoN, BIRKETT & Co., LTD. 
The firm can boast of a very lengthy connection with artistic 
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Jesson-BIRKETT ELECTRIC FITTINGS. 


Fic. 5. 


— 


excellent in finish, is the firm's speciality. Among the variety of 
examples which are placed on view, the more interesting and note- 
worthy are those inlaid with pearl, or inlaid and riveted with 
aluminium, and a bracket in which the switch itself forms 
part of the fitting design. The showrooms, however, are 
not confined to electrical requirements, for architects and con- 
tractors might make a note of the fact that their clients 
can at the time of their visit select all] the other art metal 
work for ensuring harmony with electric fittings in the decoration 
of their rooms—such as bell fittings, door plates, and bedroom door 
knockers. The firm manufactures in copper, brass, aluminium, or if 
desired, in the precious metals. It has already established a hold upon 
the electrical market, as is evidenced by the fact that quite recently 
a large batch of electroliers, brackets and switch-covers, specially 
designed for one of the most important buildings in Cape Town, has 
been dispatched to meet a South African order. The American 
market and the Continent, too, are big buyers in all the firm's art- 
metal departments, and, whatever may be happening in connection 
with some classes of industry, customers from those parts of the 
world are frequently testifying to the very superior position of 
English art-metal working as compared to the accomplishments 
of their own countries. We hope that the continual advances 
that are being made by our representative manufacturers, with 
their unique experience and efficient skilled hands, will ensure 
the permanence of British supremacy in this department. In 
the Birmingham showrooms there is also, of course, a large 
selection of fittings to be seen, while it may be added that the 
firm is always willing to submit special designs for any kind of 
metal-work from a single electric light bracket or finger-plate to 
the entire metal-work necessary for a modernly appointed residence, 
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We might say a good deal about the various designs that Mesars 
Jesson, Birkett & Co. have placed before the trade, but we think that 
such information will be more readily conveyed by illustrating 
a few of them, so that they can speak for themselves. In the small 
catalogue of designs of some 50 to 60 pages, many more may be 
seen, but we understand that the firm has a larger and complete 
catalogue in course of preparation for issue shortly. 

Pendants and brackets fitted with horn and set with enamels, 
electroliers, inlaid with pearl or with enamelled roundels, brackets 
fitted with curtains, table lamps of unusual designe, lanterns 
with Ambetti glass, combined table lamp and brackets, pendants 


with flounces— these are some of the features of the current list, 
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Fic. 6. FIG. 7. 


Fic. 8. 


Fre. 9. 
JESSON-BIRKETT ELECTRIC FITTINGS. 


Fic. 10. 


and they are made in either brass or copper, polished or bronzed, 
Or in oxidised silver. 

In the aecompanying illustrations we show in fig. 6 some orna- 
mentel deaigns in electric bell and switch covers. Fig. 7 is a 
unique bracket fitting, with curtains, which render it accommodating 


to the users’ requirements, and produce an excellent effect. Figs. 2 
and 5 are representative examples of lantern fittings, figs. 3 and 4 
being specimens of bracket work; in fig. 3 the back is inlaid and 
riveted with aluminium. Some fine work in electroliers appears in 
figs. 8, 9 and 10. 


The Marples Organ-Blowing Regulator. 


The &ccompanying illustration shows the Marples patent organ- 
blowing regulator, which is being supplied by Mrssrs. MARPLES, 
LxaAcH & Co., of 6, Victoria Avenue, Bishopsgate Street Without, 
E.C. It has been produced to simplify the starting of electric 
motors used for organ-blowing work. A good deal of trouble has 


Fic. 11.-- ManPLES ORGAN BLOWING APPARATUS. 


been experienced, due to the fact that organists being non-technical 
men, are unable to appreciate the fact that a starting switch has to 
be operated slowly, and if some slow starting device is introduced, 
the time occupied in cutting out the resistance may be an 
annoyance; besides this, the apparatus is somewhat unsightly, if 
placed in a convenient position near the organist’s seat. It will be 
seen from the illustration that the regulator is provided with 
starting and regulating contacts, and that over an angle of about 
90* the motor will run at full speed. "When the reservoir is empty 
the contact lever will rest upon the first starting contact; the 
motor is switched on by closing the circuit by a switch placed 
in a convenient position for thé organist; the motor then 
begins to revolve, and as soon a8 the smaller reservoirs in the 
organ are full, the contact arm revolves around the regulating 
switch, until it comes into the full speed position; the bellows 
rapidly rise, and then cut in resistance on the other side, until the 
motor is brought to & standstill. It is claimed that with this 
regulator the motor runs at ful] speed when the reservoir has fallen 
only half the total distance, and it remains running at full speed 
until the reservoir is down to within & quarter of its total capacity, 
an advantage that will appeal to engineers. The makers have 
recently carried out several installations with this apparatus, 
amongst the more important being an equipment which has been 
fitted at Christ's Hospital, Horsham, consisting of two motors 
and regulators. 


PROCEEDINGS OF INSTITUTIONS. 


The Measurement of High Frequency Currents and 
Electric Waves. 


By Pror. J. A. FLEMING, M. A., D. Sc., F. R. S. 


(Abstract of Cantor Lectures delivered before the Society OF ARTS 
November 27th, et sqq.) 


THE first matter which must engage our attention is the measure- 
ment of electric capacity. When a charge of electricity is given to 
a conductor, the result is to raise what is called its potential, just 
as when a quantity of heat is imparted to a body, the result is to 
raise its temperature, or when a quantity of water is put into a 
vessel the result is to raise the level of the water. 4 
There are certain regular forms of conductors for which the 
electrostatie capacity can be calculated. These are the sphere, a 
circular disk, an ellipsoid, a long straight wire, &c. Table I. 
shows the mathematical expressions for some of these capacities in 
electrostatic units (E. S.) and in micro-microfarads (m.mfds.). 
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TATA I. 

Capacity ot | In E.8. unita, | In m. mids. 
Sphere s n ds ' B 10 n/9 
Disk ..  ... "LX 2 Rr 20 / 
Vertical wire ... 1/2 log, 2 1/4 logio 2 Ajd 
Horizontal wire 1/2 log, 4h{d 1/4 lagi 4 hjd 
Parallel plates AjAst 10 a/36rt 
Concentric cylinders 2½ log, x 1/415 logio 57 


The letters in the above formule signify as follows: `’ 


| = length of conductor. 

R = radias of sphere or disk. 

d = diameter of wire. 

h = height above the earth. | 

D = diameter of the sphere, disk or cylinder. 


The proximity of any other conductor, even the earth, raises the 
capacity of the conductor. A large sphere hung up in a room 
would have a capacity numerically greater than its radius when 
reckoned in electrostatic unite, by reason of the proximity of the 
walls of the room. i 

The only- method of finding the capacity of most insulated 
conductors is to do it experimentally. If we charge the conductor 
to a known potential and discharge it through a galvanometer, say, 
100 times per second, these numerous discharges are equivalent 
in effect to a continuous current. Suppose the galvanometer has 
been calibrated so that we can ascertain the current in micro- 
amperes. Let a be current in microamperes, c capacity in micro- 
farads, v = voltage and n the number of discharges per second, 
then a = cN v. Hence c can be determined. 

The rotating commutator used for this purpose consists of a 
barrel or drum driven by an electric motor. The connections are 
shown in fig. 1. EE 
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Again, by the same appliance, we can determine quite easily the 
capacity of a Leyden jar, or of a parallel plate air condenser, or of 
a parallel pac condenser having between its plates a sheet of 
any solid dielectric. We can make use of the above-described 
commutator to measure the electrostatic capacity of an aerial wire, 
as used in wireless telegraphy, by simply connecting the insulated 
wire to the middle brush. Such an insulated wire constitutes a 
form of Leyden jar, of which the earth is the outer coating, and 
the space round the wire the dielectric. l 

In making such a measurement, however, we have to determine 
the capacity of the commutator itself, and to subtract this from 
the total capacity as méasured. Operating with this appliance, we 
find the capacity of a Leyden jar, which is commonly called a pint 
size, may be about 1/700 of a microfarad, whilst the capacity of a 
wireless telegraph antenna 100 feet in height, constructed of a 
Mah 1/10 of an inch in diameter, may be about 1/5000 of a micro- 

arad. 

Experiments with the commutator show that if a number of 
wires are hung.up parallel to one another in the air, the capacity 
of the whole of the wires taken together is much less than the sum 
of each of them taken individually when the others are removed. 

The value of the inductance of a circuit cnn be calculated for 
certain simple cases, just as the capacity can be determined. If the 
wire is not made of magnetic material the inductance depends 
only on the size and shape of the wire, and is measured for our 
present purposes in centimetres, or in larger units called micro- 
henrys, each of which corresponds to 1,000 centimetres. 

The mathematical processes by which these calculations can 
be made are somewhat complex, bnt- in Table II. are given the 
values of the inductance r for a number of cases with which we 
are concerned in practice, such as a straight wire of length / and 
diameter d, the same wire bent into a circle of perimeter / or into 
a square of perimeter /, or into a rectangle, the sides of which are 
respectively a and b. 
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TaBr2 II. 


Inductance of Various Standard Forms of (rcu. 


Straight wire = L 2 (2:303 log o 4//d — 1) em. 
Ci wire .. = L = 2l (27303 log 4/% — 2:45) 
Square wire ... = L x 21 (X303 log 4% — 2°85) 
Two parallel wires = L = 2/ (2:303 log 2 5%) 
Rectangle = L = 4 [(a + b) log, m 


a log, (at fa + 9 — 
b log, (b + a/ "il 4 b*) + 
2 AJ ut 4 b 2 (% + V). 


In general], the only method of determining the inductance of a 
circuit is to do it experimentally. One of the. moet convenient 
means of carrying out this measurement is by a bridge measure- 
ment suggested by Prof. Anderson and modified by myself. In 
this method we make the conductor, the inductance of which is to 
be determined, one arm of a Wheatstone bridge and complete the 
circuit as shown in fly. 2. A variable resistance r is placed in 
series with the galvanometer, and & condenser c conne between 
one terminal of the bridge and of the galvanometer. In the 
circuit of the battery is placed a buzzer or electro-magnetic inter- 
rupter x, which breaks and makes the circuit of the battery very 
rapidly, say, from 200 to 300 times per second, and a telephone T is 
placed in the bridge circuit, which can be substitu for the 
galvanometer a when required. 

The first step is to balance the bridge for steady currents. 
This is done by employing the yalvanometer in the bridge 
circuit and stopping the buzzer. When the measuring arm of the 
bridge has been so adjusted that the galvanometer shows no 
current, the battery key being held down, we know that the 
relation which holds good between the four arms of the bridge 
P, O, R and s is that P/Q = R/. We then set the buzzer in opera- 
tion and substitute the telephone for the yalvanometer, and alter 
the value of the resistance r in series with the galvanometer until 
the telephone yields no sound. If then c is the capacity in the 
bridge reckoned in microfarads, the inductance L in centimetres of 
the conductor being tested is given by the formula: -- 


L æ 1,000c {rm +s + R a} centimetres, 


where c is the capacity of the condenser in microfarads, and P, Q, 
R and s are the bridge arm resistances in ohms. L is the induc- 
tance of the arm of the bridge, of which the resistance is R. 

In making this measurement of inductance, the capacity which 
must be employed in the bridge circuit bas to be selected with 
reference to the magnitude of the inductance being measured. 

Another important measurement is that of the mutual inductance 
of two circuits. If one circuit acts inductively on another the 
mutual inductance m of the two circuits is measured by the 
electromotive force produced in the secondary circuit when a 
eurrent of unit strength in the primary circuit is started or 
stopped uniformly in one second. We may define this 

uantity by saying that the electromotive force produced in 
the secondary circuit by an alternating primary current 
is 6°28 times the frequency multiplied by the product of the 
primary current and the mutual inductance m. If we have two 
coils of inductance L and x, which form primary and sccondary 
circuits of a transformer, we can join them up in two ways; first, 
so that a current flows the same way round both coils, or, secondly, 
we may join them up so that a current may flow in opposite 
senses round the two coils when these are joined in series. It 
is easy to show that in the first case the whole inductance of the 
two circuits is 1. + 2 M + N, and in the second case it is r — 2 X 
+ N. Hence the difference of these two inductances, divided bv 
4, gives us the value of the mutual inductance. We can, therefore, 
determine the mutual iuductance of two circuits by making two 
measurements with the above described bridge and telephone, and 
can thus easily measure small mutual inductances. 

Lord Rayleigh has given a well-known formula for tabulating 
the high-frequency resistance R', of a nearly straight conductor of 
length /, of which the steady resistance is k ohms, for high- 
frequency currents of frequency /. If the metal is non-magnetic, 
the formula is— 


ial a wad, 


and for a round-sectioned copper wire of diameter d the above 
formula becomes— . 


where R' is the high-frequency resistance, n the ordinary steady 
resistance, and / the length of the conductor. We find then that 
for high frequencies the value of R' is very different from n. Thus, 
for instance, with a frequency 10* and a diameter of one centimetre, 
R' is nearly 40 n. On the other hand, if d = 1/40 centimetre, 
which is the size of No. 36 S. W. d,, then for the same frequency 
n' = R. It is important to notice that the above formula only 
applies to straight or nearly straight wires. 

In making high-frequency circuits, all the conductors should be 
made of very thin strips of metal or of fine silk-covered wires 
bunched together, and then the value of the high-frequency 
resistance is known, being equal to the steady resistance. 


, 
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If we have in series an induction coil, spark gap, and 
condenser, we can measure the potential to which the 
condenser is charged, and the capacity of the latter, and 
if we can determine the number of sparks per second, we can 
tell the power in watts given to the condenser, because this latter 
is equal to 2 N 105 va, where N is the number of discharges per 
second, c. is the capacity in microfarads, and v the chargiug 
potential in volts, the resulting power being given in watts. 


T 4 
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Fic. 3.—FLEMING SPARK:COUNTER. 


I have devoted particular attention fo the construction of an 


instrument intended to effect this measurement. The instrument 
is constructed in the following manner: A small electric motor 
has a flanged pulley put upon its shaft, over which lies loosely a 
strip of telegraph paper tape, the pulley being just wide enough 
to allow the paper to lie on it. Over the pulley of the motor rests 
a jockey pulley, carried at the end of a long weighted rod, which 
is upheld by an electro-magnet. As long as the jockey pulley is 


beld up, the paper tape will not travel when the motor revolves, 


yes 


es 
SPARK RESISTANCE IN C 


^3 


| MEASUREMENT OF 
SPARK AEGISTANCE 


Fia. 5. 


but when the jockey pulley is dropped, the paper is gripped, and 


travels with a speed determined by the speed of the motor. This 
paper tape is = to pass in part of its course between two spark 
ball i and at every oscillatory spark it is pierced with a hole. The 
primary circuit of the induction coil contains a switch which can 
be closed by an electro-magnet. This electro-magnet is operated by 
& pendulum (see flg. 3) so arranged that when the pendulum takes 


o 7 2 2. 
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one swing, occupying a period of one second, it breaks an electric 


circuit and then makes it again for exactly one second, and this 
interruption is caused to drop the jockey pulley on to the motor 
pulley for one second, and at the same time to close the induction 
coil circuit also for one second. | l 

When the operation is over we find, therefore, that the paper tape 
is. perforated with a number of holes which correspond to the 
number of sparks per second, that is, to the number of oscillatory 
discharges. Accordingly we have the means of reckoning the 
value of the letter N in the above formula. 

The spark gap resistance is found to be a function of many 
quantities. It depends first upon the length of the spark, increaa- 
ing very rapidly with the length. In the second place, it varies 
with the quantity of electricity stored iu the condenser and 
released at each discharge, the spark gap resistance decreasing with 
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increasing discharge current. In the next place, it depends some» 
what on the inductance of the circuit; and upon the frequency of 
the sparks; moreover, a careful examination of the subject of the 
spark gap resistance, shows that the resistance of the spark is not 
constant over the whole operation of the spark, but increases 
towards the end of the discharge as the oscillations die away in 
amplitude. 8 Me MM 
Prof. Slaby, of Berlin, has made some interesting. experiments 
on spark resistance. Some of. his observations are given in 
Table III., and plotted out on tHe curves in fig. 4. - 


TaBLE III.—MEASUREMENT OF SPARK RESISTANCRS. (Slaby.) | 


Spark resistance in ohms for various capacities c in electro- 
: static units in the circuit. 5 
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I have repeated Slaby's observations in the Pender Electrical 
Laboratory, of University College, London, with some slight modi- 
fications. In place of the carbon rheostat, which I found liable to. 
heat, I used . U tube containing dilute sulphuric acid, having in it 
two movable pistons, by means of which the length of the column 
of sulphuric acid in it could be varied (see fig. 5). A thermo- . 
meter, placed in this tube, sérved to give the temperature, and 


from the known resistivity it was possible to estimate the resistance 


for any position of the pistons. In place of short-circuiting the 
spark gap by a tube of sulphate of copper, I employed an inductance 
coil, and so arranged the ammeter that it measured only the current 
passing through the spark to be measured. These experimenta were 
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made with spark balls of different materials, and it was found that 
for lengths of spark gap greater than two millimetres, there was a 
very decided difference between the resistance of sparks taken 
between iron balls and those between brass or zinc balls of about 
three centimetres in diameter (see fig. 6). For spark lengths of 
about five or six millimetres, the resistance of spark between iron 
balla is nearly double that between zinc balls of the same size ; 
this is no doubt connected with the greater infusibility of iron. 
Further experiments on spark gap resistance have recently been 
made by Rempp. He employed rather long spark gaps, and took 
a spark between zinc balls varying in diameter from one-and-a-half 
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to five centimetres. His results show that the spark resistance has 
a minimum value corresponding to a spark length of about four or 
five millimetres, the spark resistance increasing for shorter spark’. 
lengths, and also for longer spark lengths (see figs. 7 and 8). : 

I haye made some interesting researches on the phenomena of the 
spark when using an alternating-current transformer having a fre- 
quency of about 50. I find that so far from there being a spark per 
alternation in some cases there were far fewer than 50 gparks per 
second; and in some cases à far greater number. When using very 
short spark gaps, I found it was necessary to insert inductances 
between spark gap and transformer to destroy the alternating arc. 
Under these circumstances the oscillatory discharges sometimes 
rose to 500 per second. The explanation is as follows :--The 
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inductance ased to quench the are causes a in voltage, when a 
current passes; the instant before discharge transformer gives 
a eertáin voltage, and the condenser is charged to this voltage; if 
this exceeds the voltage due to spark gap length, a discharge passes, 
and. the voltage dreps in consequence of the inductance inserted 
between the transformer and spark balls. The discharge then 
ceases, but it immediately recommences, and five or six discharges 
may take place in one semi-period. If, however, the condenser 
5 is very large, it may require several oomplete periods of 
the 


the resistanee of a long spark gap. 
(To be continued.) 


Electrie Winding Considered Practically and Commercially. 
By W. C. Mountain, M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
~ . Exoammzms at Manchester, January 16th, 1906.) 


THe is no doubt that in the past the class of winding engines 
used in collieries have been very far from economical. But colliery 
owners are now recognising the importance of reducing the con- 
sumption of .coal in their collieries. The writer has found that the 
consumption -of coal used for the winding engines, pumping, 
hauling, screen driving, and the other requirements have been as 
high as 18 per cent. of the total output of coal produced by the 
colliery, whereas in modern collieries the consumption has fallen 
to about 2 per cent. 

In a large number of collieries there is a very considerable 
amount of coal produced, either in the form of slack, dust, or 
smudge, w is practically unsaleable; this coal is usually used 
under the hoilers, and, as it is practically valueless, any saving 
which can b« effected in the cost of working, by reducing the con- 
sumption of coal, has to be considered upon the market value of 
such coal. 

Of course, there are other savings, such as the reduced number 
of boilers, also stokers and ashmen, which all have to be taken 
into account, but, after all, when considering any change in the 
system of ding in an existing colliery, or the application of 
winding to $ new colliery, it becomes a question of at what cost 
100 tons of apal can be wound by the different systems. 

In dealing’ with the question of electric winding from a practical 
standpoint, ¢he great difficulty which at once presents itself is 
the enormoug amount of current and consequent power which is 
required for acceleration, compared with the average quantity 


er current before the P. D. is sufficient to break down 


Consequently the entire colliery, including the winding engine, 
requires only an average load of 773 H.. when winding from 1,000 
to 1,500 tons per day, from a depth of 984 ft. (300 metres) The 
coal consumption to do the whole work at the colliezy can be 
calculated from the dimensions of the engines and the horse-power 
shown by the meters, and it was about 2 to 24 per cent. of the 
output. 

he writer has not reoeived from the manufacturers of the 
winding plants described any actual figures as to cost, but his own 
rough estimate of the value would be as under :— 

Preussen Plant.—Two sets of compound engines with 550-K W. 
generators, main switchboards, connecting cables, winding gear with 
switches and controlling apparatus, £15,000 to £16,000. 

Zollern Gear.—Including proportion of value of one generator 
set, switchboards, cables, motor-generator, winding gear, controlling 
RE about £20,000. 

th these installations were, however, carried out in a somewhat 
elaborate manner. 

When approaching the question of electric v. steam winding, it is 
not desirable to start off at once with the assumption that steam 
winding is necessarily very wasteful, and to take as a standpoint a 
very uneconomical steam winding engine. This has, unfortunately, 
been done by some in the past who have written papers on this 
subject. The writer has, by the kindness of many friends con- 
nected with collieries, obtained actual data as to the consumption 
of coal per 100 tons wound, winding engine man, stokers' and ash- 
men’s wages, which are embodied in a table. 

The cost of winding varies considerably. The cheapest, 3s. 11d. 
per 100 tons, is due to the large output—viz., 3,186 tons which is 
wound in 11 hours, and the coal in this case is valued at only 3s. 
per ton. Comparing this with a case where the output is 3,360 tons . 
in 14 hours, and the value of the coal used for winding, 1s. 6d. per 
ton only, the cost works out at 5s. 2d. per 100 tons, but this is due' 
to the more expensive winding engine. l 

In one colliery the cost works out at 16s. 11d. per 100 tons wound, 
but this is with an engine 30 years old, and to arrive at this figure 
the original value of the engine when new is put in. With 
the depreciated value, the cort per 100 tons would be considerably 
less. i 

The conclusion to be drawn is that, with reasonably economical 
engines, coal can be wound, including interest and depreciation, at 
from 68. to 7s. per 100 tons, and where the coal used is of very little 
value, this cost can be still further reduced. 

With really high-class steam winding engines, the principal 
makers are prepared to guarantee the results, which are shown in 
the accompanying table :-— 


EstrmaTeD Oost of WINDING FoR 100 Tons wrrH HianH-CLAss CouPLED Hrion-Pnessunmg NoN-CoNDENSING ENGINES—STEAM 
PRESSURE, 150 LB. — Mak By Messrs. FRASER & CHALMERS, Lrp., ERITH. 
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of current or energy required throughout the wind, and this 
becomes a matter of very serious consideration when it is neces- 

to accelerate very quickly in order to get the output from the 
colliery. 

At the Preussen II. Colliery, near Dortmund, there are three 
550-&w. three-phase generators, working at 2,100 volts, 25 cycles 
per second. hen winding is going on, two of these are kept 
running; but asthe motor is coupled directly to the power mains 
through its starting switches, the pressure various enormously, 
though the average load is not great. 

At Zollern II. Colliery there are two 1, 100-K w. D.C. generators 
working at 525 volts; the average load on one generator is 750 kw. 
The winding gear is driven by p.c. motors of 750 H. . each, fed 
through a motor- generator on the Ilgner principle, with a fly-wheel 
weighing 45 tons, and running at a peripheral speed of 14,000 ft. 
per minute. The motor driving this fly-wheel is rated at 300 H.P., 
the generator at 1,000 xw. The variation in the demand on the 
generating plant is small, the load ranging from 130 to 235 xw. on 
the motor side, while the voltage does not vary 5 per cent. 

The following readings were taken from the various meters on 
the switchboard during ordinary working hours; the whole plant at 
the colliery is operated by electric motors. 


Amperes. Volts. K. H. P. 

Coal washery ..  ..  .. 200 590 140 
Condenser — is hs 24 520 18 
Ventilating fan ... ds .. 100 520 870 
Air compressor as *. 430 520 300 
Workshops " Eu és 10 520 7 
Motor-generator of winder  ... 300 520* 240 
Totals ... . 1,064 520 773 


* Average of readings. 
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The above figures are obtained with the engines working high 
pressure, but there is no doubt that a very considerable economy 
can be obtained by condensing. ‘Therefore the results of electric 
winding are shown rather more favourably than they would be if 
the engines were working non-condensing, the same as with steam 
winding. 

The tables show the cost and also the consumption of coal per 
100 tons wound. Interest and depreciation are added at the rate 
of 10 per cent. for the winding engines and on the boilers. 

Another table shows the probable cost of an electric winding 
plant under typical winding conditions in large collieries. 

It will be seen that the figures do not compare at all favourably 
with the results which have been obtained from high-class steam 
winding engines, and this is largely due to the heavy first cost of 
the plant. 

When the supply for the electric winder is taken from a power 
company, the cost of the generating plant is eliminated, and, 
assuming the value of the coal for producing steam at 3s. 6d. per 
ton (as taken in the above tables), the cost of labour, interest amd 
depreciation alone exceeds the cost at which coal can be wound with 
high-class steam winding engines, this result being due to the heavy 
first cost of the electrical winding gear and balancer. 

Compared with the worst examples of steam winding, where the 
cost works out at 16s. 11d. per 100 tons wound, the amount whieh 
the consumer could afford to pay an electrie supply company for 
current would be— 

On 1,000 tons, 500 yards deep 
On 1,500 tous, 500 5 xr “2700; 
On 2,000 tons, 700 = . . ‘löd. " 
But the question would at once arise whether it was not desirable 
to put in high-class steam winding engines, and wind the. coal at 
& much lower cost than it can be done at electrically, 


35d. per unit. 


31? 


or to 
very moderate depths, but it does appear that for really heavy 
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By the courtesy of the Electrical Co., the writer is able to deal 


with results obtained at the Grand Hornu New Mine, in Belgium. 
This colliery is fayourably situated (as regards the application of 
electricity to winding), as there are three pits, all of moderate 
capacity, placed at some little distance apart. ' 


Data RELATING TO THE (RAND HoRNU MINES. 


ut, tons of coal per day of 24. hours... 1,400 
Depth of shaft, yards m m" —Ó 7 
Houts worked per day 24 
Tons of coal per hour = See zek 583 
Tons of coal per wind "nm "M 2:55. 
Days worked per year ees Cdp d 250 
Total cost of winding per 100 tons... "T £0 19 71 
Cost of winding per 100 tons, without interest 
' and depreciation or 9... £0 9 1134 


The cost of 198. 74d. per ton is only obtained by the plant 
running 24 hours per day. It ran for 10 hours per day, the cost 
per 100 tons would be much higher and the comparison more 
unfavourable. 


With this up-to-date system of electric winding and with only — 


4 per cent. interest and 5 per cent. depreciation added, the cost of 
winding is, roughly speaking, twice what the cost is shown to be 
from by no means up-to-date steam winding engines in this country. 

It must not, however, be inferred tbat there is no field for the 
successful application of electricity to winding in small collieries, 
groups of collieries whioh are dealing with small outputs and 


work, colliery owners would be ill-advised to spend the large 
additional sum required for electric winding plant when there is so 
little prospect of getting an adequate return, and when they can 
spend.their money to much greater advantage in electrifying their 
hiulage, pumping, coal cutting, drilling, and the surface driving 


H 


arrangements. 


WRONG PATENT LAW. 


. |. [COMMUNICATED.] 


give copyright to an author. 


Tun patent law is wrong, and the recent alterations in it 


are proving to have made bad worse—and more expensive. 
The late Sir Frederick Bramwell, shrewdest and most 
genial of expert witnesses, used to say that the patent law 
should be abolished altogether. Certainly, the path of the 
designer and the engineer would be made easier thereby. 
-But, for our part, we hold that, in order to stimulate true 
invention, it is necessary to provide some definite protection 
for the true and first inventor,” just as it is necessary to 
Both are the owners of what 
the French call * Intellectual Property." The ideal would 


- be a genuine protection for an original invention for a 


sufficient term of years to give to the inventor time to reap 
a reasonable reward. | 


-: -What is the state of the case to-day, and how do we treat 


our inventors? - 

The law of copyright protects an author for the greater 
patt of: his lifetime. The life of a patent (when the inventor 
happens to be wealthy enough to pay the fees for its whole 
life) is generally just long enough for the owner to spend 


all.his.meney: in making. it ready to become a commercial 


an 


. SUCCESS.. . To get.: ib. renewed is an. operation which is 


recognised as being so expensive and difficult as to be 
beyond the dreams of avarice, and the attempt is now 
seldom made. a NL . 

It is a question for argument whether the nation is 
any the richer for its patents; but we think it is not open 


. to. doubt that patentees as a whole class are much the 


poorer. The affair is a huge lottery, in which the vast 


majority lose their. dittle all and the lucky few get fortunes. - 


A study of the tonting circulars issued by patent agents 
reveals the fact that they almost all rely on the invention of 
the safety -pin'.(some-50 years ago) and somebody's brass toe 


. elip,.as.a more reoent example, as showing how fortunes. can 


be made by simple ideas, provided only a patent ibe taken 
ont through their. office. . One pictures the man with an 
idea gloating. over. the figures, and already seeing in 
imagination a vast crowd of anxious manufacturers, with 
gold watch chains and spats, crowding round his humble 
doorstep, each in the hope of securing a license at so many 
thonsands.a year irrespective of results. | 
Usually the patent agent adds that he undertakes the 
sale of inventions secured through him, provided they 


appear to him to be of sufficient commercial value. 


Curiously enough they always do until after the patent is 
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taken out; but we never yet heard of a patent agent who 
sold a patent. We are far from saying it has never been 
done, but such a transaction has not come within our 
experience. | KE a ee 
Next, the Government takes “its whack.” The Patent 
Office is run chiefly with a view to raising revenue for other 
Government departments to spend. No less than £80,000 
a year is (or was, before the recent institution of the search 
for novelty) paid over into the Treasury by the Patent Office. 
This is nothing more nor less than a tax on brains. In the 
case Of poor inventors it is a prohibitive tariff: M 
In the United States a first and last payment of £10 
down covers 17 years of protection, which is only granted 
after a competent search as to novelty and validity. The 
enormous business done by the States in all kinds of in- 
genious mechanical devices is directly due to their: Patent 
Law. | MED | 0 
In this country £99 is wrung from the wretched inventor 
for 14 years of protection. The wliole may be paid: in 
advance (no discount allowed). Otherwise it must be paid 
in instalments. The Patent Office knows that. it exists in 
order to defeat the inventor (notably rather an absent- 
minded person) at every opportunity; and, therefore, it 
sends out no postcards, or other notices or accounts to rerumd - 
him that his brain-tax ig about to fall due. All other kinds 


of National tax-collectors have to send a demand notte. 


After the period of- grace hus passed umoticed; the ih. 
ventor is robbed for ever of his Intellectual Property — 


. But stay; a remedy can be sought in the legislature ! 


Here is an instance of the working. Five firms in one 
town had patents, and employed the same patent agent to 
protect them as far as possible from the depredations of the 
Patent Office. | T 

He reminded them at their several dates that their brain- 
taxes were due, and accordingly received the amounts of the 
same plus half-a-guinea in-each case for the exercise of his 
excellent memory. What firm ever looks to see if its patent 
agent has paid its money over to the office ? They all five 


took it for granted; and the patent agent took the money, 


Pp 


and has not since been seen in his native place. 
A solicitor next came into: action and invited the five 
firms to a conference. The patents, which had, of course, all 
lapsed, were considered suffieiently important for legislation. 
One hundred pounds each for a joint bill was the lawyer's 
estimate. The bill was drafted and submitted to the Chair- 
man of Committees of the House of Lords. He thought it 
was a case for redress ; but a joint bill iu such circumstances 
was not in accordance with precedent. (A joint bill involved 
only one set of House fees.) | | 


This staggered three firms, who withdrew from the enter- 


prise. The other two (more from sheer British doggedness, 
which our institutions are so well calculated to develop, than 


from anything else) went on separately; got their “ redress,” 


and paid about £650 each. for it. 

One of these firms shortly afterwards had to defend its 
patent against an infringement. Its solicitor threatened: firet, 
and took the opinion’ of eminent counsel afterwards. 


. Eminent counsel advised amendment. In the meantime the 


infringer claimed and got “smart mont, for uiisustained 
threats. Amendment, a8- settled by eminent. counsel, was 
applied for, and vigorously opposed by the infringer, but 
granted. ds | 20 

Thus, at long last, the moment for defending the . 
* intellectual property ". of the patentee had arrived. Then 
on the eve of the hearing of-the action, eminent counsel said 


he had changed his mind, and the patent was still invalid, 


even as settled by himself! He is said to be making an 
income of such an amount that no mere journalist can think 
in the figures that are involved. Such is the British Patent 


Law. What is the remedy? «6 seo ones os 
Again, we can only indicate roughly what might be done. 


Increase the period of. protection to 17 years, or even 20 
years. Reduce the fee to £10 down for the whole period. 
Make the search (already instituted) expert and thorough. 
Pass no doubtful or ambiguous claim. Assist the inventor 
to draft his patent clearly, and in such a manner as to define 
his invention exactly. If such operations cost money, even to 
the tune of £100,000 a year, flowing back from the Treasury 
to the Patent office, it would be an investment that would 
bear a rich harvest. 
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Institute à Patent Court, with a judge of special qualifica- 
tions, and no appeal. The present appeal to the House of 
Lords being too costly for a poor litigant, puts the rich one 
in possession of the field every time. He wins by sheer 
weight of metal. If beaten in the lower Court, he has only 
to give notice of appeal, and that finishes the business, in his 

favour. The same judge should have power to grant com- 
_pulsory licences at fair royalties on every patent, thus 
_preventing “lock-up” patents, whether British or foreign. 
These royalties might be easily based on an ad valorem scale, 
such as, for instance, 10 per cent per annum. 

Arrange with the Colonies and India for a standard law 
throughout the Empire, as to patents, designs, trade marks 
and copyright. It might well be managed to give free 

protection and registration to Colonial and Indian patents in 
exchange for similar treatment throughout, the Empire for 
British patents. That would be a real and beneficial 
 tightening of the “bonds of Empire," and would raise the 
value of British bonds in general. 

In fine, let the Patent Office be run not as a department 
for taxing brains and issuing “licences to be shot at," but 
let every assistance, encouragement and protection be given 
to invention, with clear and full public benefit all the time, 
and not only after the invention falls into the publie domain. 
Patent agents, solicitors, experts, eminent counsel, officials of 
the Government, would all howl loudly enough, no doubt ; 
but the electrical and other engineering trades would jump 
— in the Official List of the Stock Exchange—for joy. 


NEW PATENTS APPLIED FOR. 
. P. MPSO . Electrical P 
Dente, Isi, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


18,6784/05. Improved electric terminal." O. Mirravnmo. (Date applied 
for under Rule 5 of the Patents Rules, 1£05, Fecptember 15th, 1805.) January 
18th. (Complete.) 

18,6788/05. ‘Improved electric switch." O. Mituacro. (Date applied for 
under Rule 5 of the Patents Rules, 1£05, September lth, 1805.) January 13th. 
(Complete.) l 

481. “Improvements in devices for the measurement of X-rays.” W. I. 
Bruce and E. SANGER-SHEPHERD. January 8th. 

514. “Improvements in and relating to electric measuring apparatus.” 
Tue British THomson-Hovuston Co., Ltp., and F. Hornen. January 8th. 

515. Improvements in ard relating to electric measuring apparatus.“ THE 
Baitisn THosson-Hovston Co., Lro., and F. Hol DEN. January 8th. . 

516. “Improvements in and apparatus used in electro.plating." W. A. B. 
Benson & Co., LTD., and A. J. LFAVER. January 8th. 

585. Improve ments in electrical signalling on railways.“ E. R. E. Rotter. 
January 8th. 


550. “Improvements in electric meters.“ J. W. Jones. January 9th. 
551. ‘Improvements in electrical conductors." B. CowprrER.CorkEs. January 
h. 


£57. “An improved electric ceiling rose, switch, or similar insu ument.“ 
A. H. GiBBINS and C. P. L. TiTHERLEY. January 9th. 


669. “High electric pressure fre alarm system." H Garstaxa. Jaruary 
h. 


591. Improvements in bridge type fuses and distributing boards in connec- 
tion with electrica] work." L.Howrrr. January 9th. 

606. ‘‘ Improvements relating to dynamos and motors." 
January 9th. 

615. Imprcverrents in telephone holders," C.H. BonreN. (Date applied 
for under Patents Act, 1901, March Ist, 1905, being date of application in 
United States.) Jannary 9th. (Complete.) 


619. Improvements in the suspensions of current conductors of electric 
railways.“ P. PLATTE. (Date applied for under Patents Act, 1901, January 
10th, 1906, being date of application in Germany.) January 9th. (Complete.) 

626. An improved electric light fitting." H. Farapay. January 9th. 


631. “ Improvements in or relating to incandescent electric lamps, vacuum 
tubes and the like." J. F. Duke and H. Hirst. January 9th. 


2 . H » 1 ——— 
632. '' Improvements in or relating to incandescent electric lamps, vacuum 
tubes and the like.” J. F. Cuxe and H. Hirst. January 9th. 


642. Improved poseen for the electro-deposition of iron." S. COWPER- 
Cougs. January 10th. 


646. *" Improvements in brush-holders and carriers for electric generators and 
motors," E. W.Cowan. January 10th. 


690. Switch for combination of magneto and high-tension coil ignition 
applied to petrol engines through one and the same set of plugs." W. A. B. 
CorsFy. January 10th. 


706. Improvements in controlling means for vapour-electric apparatus.“ 
P. C. Hewitt. (Date applied for under Patents Act, 1901, January 20th, 1906, 
being date of application in United States. January 10th. (Complete.) 


707. ‘Improvements in alternating- current vapour-electric apparatus.“ 
P. HOL RROOK- THOMAS. (Date appia for under Patents Act, 1901, January 
Ith, 1905, being date of application in United States.) January 10th. 
(Complete.) 

712. * Improvements in arm supports for use with telephones and the like.” 
B. BADMANN and A. MopERY. January 10th. 

725. Improvements in and relating to controlling devices for clectric 
. motors." THE British THomson-Hovuston Co., Lro., and SUGDEN, 
January 10th. 

735. “Improvements in spaiking plugs for internal combustion engines.” 
TRE ELECTRIC IGNITION Co., LtD., and F. H. Hair. January 11th. 


F. H. Porixs. 


776. “Improvements in electrical | indicators.” H. D. WILLIAMS. 
January llth. 

769. Improvements in dry cells or batteries." T. H. M. HARVEY. 
January llth. - 

771. Improvements in and relating to electrical measuring instruments.“ 


8. Z. pe Frerranti, M. B. FiELD, C. C. GARRARD, and FERRANTI, LTD. 
January 11th. 


786. '' Combined mechanical and electro-magnetic brakes for motors-cars and 
the like.” J. E. Preston. January 11th. 


817. “Improvements in electrical cables." B. PATTERSON and J. W. Bass. 
January llth. 


843. “ Improvements connected with the electric lighting of tramway cars 
and railways cars, fitted with regenerative motors." G. J. Conaty and G. H. 
Coxon. January 12th. 


852. “Improvements in and relating to methods of suspension of electric 
lamps and other objects." A. ANDERSON. January 12th. 


855. ‘Improvements in or relating to automatic electric fire alarms." G. H. 
Oatway and C. E. May. January 12th. 


868. "Improvements in and relating to electrical bleac and a tus 
therefor.” E. Martin. January 12th. g UNE ER 


876. ''Improvementa in and relating to the application and distribution 
of electromotive power perticularly for use in Staring machinery and for such 
and similar purposes." G. W. Mascomp. January 12th. 


8900. Improvements in electric current generators.” G. E. Gairrr. 
January 12th. 


802. A process for the coating of metallic surfaces with electric insulating 
material and the fixing of parts thereon." C. W. ATKINSON. January 19th. 


804. Improvements relating to automatic electric switching apparatus.“ 
L. K. Jos. January 12th. S 


808. '" An improved method of and apparatus for laying pipes, conduits, con- 
ductors for water, gas, electricity or the like." B. CAHN and E. SKEBERGER, 
(Date applied for under Patents Act, 1901, March 99th, 1906, being date of 
application in Germany.) January 12th. (Complete.) 

918. Improvements in variable electric resistance devices." W. R. 
La4MBERT. January l2th. ( Complete.) 


923. Improvements in the electro-deposition of copper." 8. O. CowPrn- 
Cotes. January 12th. 


929. ''Improvements in filaments for inoandescent electric lamps." THE 
British THomeon-Hovstox Co., Lrp. (The General Electric Co., United 
States.) January 12th. 


931. “Improvements in and relating to vapour electric apparatus. THE 
British THomson-Hovston Co., Lrp. (The General Electric Co., United 
States.) January 12th. 


932. “Improvements in electric switches or circuit breakers.” THE 
Brirish Tuomson-Hovsron Co., Lip. (The General Electric Co., United 
Btates.) January 12th. 

914. “Improvements in connection with gas, oil or electric-light fittings." 
A. W. SorrHaATE and F. SovrHoATE. January 13th. 

958. Improvements in wireless telegraphy.” L. WiLsow. January 13th. 

962. “Improvements in electric telegraphs." A. MiNxrLEY and W. J. 
BAKEWELL. January 13th. 


966. Improvements in or relating to the windings of dynamo- machines.“ 
M. B. FikLp. January 13th. 


973. A new or improved system and means for charging secondary bat- 
teries.” J.B. Melxpok. January 18th. (Complete.) 

988. An improved method of producing electricity and apparatus therefor." 
J. pr TogLky and E. Besko. January 13th. 

997. “ Improvements in telephone circuits."' 
TRoRnRowoooD. January 18th. 

999. A controlling device for electric motors for driving sewing machines, 


small lathes and the like machinery." A. H. MipeLEY and B. RexkbD. January 
lüth. (Complete.) 


C. M. Jacoss and W. J. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of. Messrs. W. P. 
THompson & Co., 822, High Holborn, W. O., and at Liverpool, price, post 
. free, Od. (in stamps), 


1904. 


MANCFACTURE OF LEADING-IN CONDUCTORS FOR INCANDESCENT ELECTRIC LAMPS 
OR OTHER VESSELS REQUIRING Gas-TigHT Joints. A. C. Hyde. 24,918. 
November 17th. 


DEVICE FoR MAGNETIRING IRON BY MEAKS OF AN ALTERNATE CURRENT AND 
DyNAMO-ELEcTRIC MACHINE. M. Walker. 27,424. December 16th. 


ELECTRICALLY OPERATKD BLOCK SIGNALLING APPARATUS. C. B. W. Turner. 
(Date applied for under International Convention, December 19th, 1903.) 
27,999. December 21st. 


Vapour ELECTRIC APPARATUS. C. P. Steinmetz. 27,638. December 19th. 


SroRAGE BATTERIES. N.S. Electric Storage Co., Ltd., and J. T. Niblett. 27,986. 
December 21st. 


MANUFACTURE OF LIGHT EMITTING Bopiks For ELECTRIC INCANDESOENT LAMPS. 
H. Kuzel. 28,154. December 22nd. 


ELECTRIC BIPOLAR PLATES ACCUMULATOR. G. M. Zingel. 28,375. December th. 
ELECTRIC SIGNALLING ON RarLways. W. J. Mackenzie. 28,522. December 28th. 


TROLLEY STANDARDS FOR ELECTRIC TRAMCARS AND THE LIKE. M. B. Mountain 
and G. M. Gibson. 28,525. December th. 


ELECTRIC CURRENT DISTRIBUTORS FOR Luminous LETTERS. L. Snoeck. 28,791. 
December 29th. 


1805. 


ARRANGEMENT FOR Leapina-In ayn TAKING OFF THE ARMATURE CURRENT OF 
COMPENSATED SINGLE-PHasE CoxMUTATOR Motors. E. Arnold and J. Le 
Cour. 185. January 4th. 


CURRENT COLLECTORS FOR ELECTRIC RAILWAVYB. British Thomson-Houston €o., 
Ltd. (General Electric Co.) 401. January 9tb. 


ELECTRIC SWITCH OR CuT-OctT. J. Maclean. 542. January llth. 


REVERSE CURRENT ELECTRIC CUT-OUT8 OR CiRcviT BREAKERS. British Thomson- 
Houston Co., Ltd., and Wedmore. 718. January 13th. 


BnavsH HOLDERS For DyNAMO-ErrcrRIC MACHINER. British Thomson-Houston 
Co., Ltd. (General Electric Co.) 1,592. January 26th, 


ELECTRIC Stor MOTIONS FoR DRAWING. SLUBBING, INTERMEDIATE ROVING AND 
LIKE FRAMES. E. Tweedale and S. Tweedale. 2,029. February 8th. 


ELECTRIC MULTIPLE Fusk PLvGs. A. Hepkeand K. Diener. 2,858. February 11th, 

ELECTRIC RESISTANCRR. E. Garside, 2,920. February 13th. : 

CONSTRUCTION OF DvyNAMo-ELEcTRIC MACHINES AND ELECTRIC Motors. E. S. G. 
Rees. 8,107. February 15th. 

ELECTRIC IGNITION APPARATUS FOR INTERNAL COMBUSTION MOTORS AND FOR LIKE 
Purposes. T. Morris. 3,394. February 18th. 

ELECTRICAL ALARM CONTACTS For Door Locks. R. Blessin. 3,978. February 15th. 

PROTECTIVE APPARATUS OR CUT-OUTS Fon USE iN SYSTEMS OF ELECTRIC DISTRI- 
BUTION. British Thomson-Hvuuston Co., Ltd. (General Electric Co.) 5,982. 
March 21st. 

ELECTRIC LIGHT FiTTINGS, APPLICABLE ALSO TO GaAs, Oir, AND CANDLE LIGHT 
FIITI NOS. H. Hirst and F. T. Cash. 6,542. March 28th. 

ELECTRIC CABLES. W. T. Henley's Telegraph Works Co., Ltd., and H. Savage. 
7,105. April 4th. 


VAPOUR ELECTRIC ÁPPARATUS. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 7,416. April 7th. 
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LONDON COUNTY COUNCIL (ELECTRIC 


SUPPLY) BILL, 1906. 


Tux London County Council recently put forward a memo- 


randum in support of this Bill, in which the “ principal 
reasons" which have “actuated the Council" are stated 
to be certain views which it says are supported by the 
conclusions of the Select Committees of both Houses, who 
considered the Administrative County of London and 
District Electric Power Supply Bill of. last Session," one of 
which is that if manufacturers requiring a supply for power 
cannot obtain it at prices consistent with modern develop- 
ments, they will be placed at a great disadvantage in com- 
peting with rivals more favourably situated. The memo- 
randum proceeds to say that the Council has arrived at the 
conclusion that the needs of London "would be met 
in the most economical and satisfactory way by /s being 
empowered to carry out the scheme proposed in the above 


Bill, which it then proceeds to formulate. 


Its Bill is of a permissive character, and provides for a 
supply to be given on terms of agreement only, yet it takes 
no power to supply manufacturers even by agreement. 

And as to price of energy to those whom it can supply, 
although the Council “is in an exceptional position for 
affording such supply .. the actual prices would, of 
course, depend upon the circumstances and requirements in 
each case It can, however, at least be said that 
the Council's prices will compare favourably with the terms 
upon which a bulk supply could be obtained from any other 
source," for is it not the intention of the Council 
to make only such charges for electrical energy as are 
necessary to make the undertaking self-supporting, including 
the provisions of an adequate reserve fund," and * broadly 
speaking," does it not “ contemplate the sale of electrical 
energy at the lowest possible prices consistent with the safe- 
guarding of the interests of the ratepayers ” ? 

The area proposed is by no means limited to the County 
of London (about 117 sq. miles), but comprises parts of 
Essex, Kent, Surrey and Middlesex, “approximately 380 
sq. miles." No wonder Lord Welby and the other members 
of the Finance Committee of the Council stood aghast, and 
were not to be appeased by the proviso to clause 36 of the 
Bill :—* Nothing in this Act sha'l authorise the borrowing 
and expenditure of any money on capital account after 
September 30th, 1907, or of any greater sum 
than £425,000 before that date." 

For though the Council stakes so much upon its excep- 
tional] position, it only supports that position by referring to 
the fact that it owns the tramways and is building a station 
to supply energy to those tramways. It puts itself under no 
obligation to supply energy to any local authority, company, 
body, or person, either at a maximum price or at all. 

The clauses as to audit of accounts contained in the 
General Act are not to apply to the Council. and it takes 
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power to make such charges against the revenue accounts 
of the tramway or electrical undertaking for energy supplied 
. . . a8 the Council may think fit.“ l 

The Bill also contains a clause for the revision of the 
prices charged by the Council thus: The Council shall 


reconsider and, if necessary, revise the prices. 


charged (other that those contained in any agreement then 
in force) so that, so far as is reasonably practicable, 
no charge shall fall upon the county rate during 
the next three. years. And, until the Council erect a 
generating station on the scheduled site, they may charge 
interest on borrowed moneys to capital account to the extent 
of £105,000. 

There never was a Bill of which the nakedness was so 
completely shown up by the light thrown upon it by a 
memorandum circulated by its promoters. No obligation to 
supply: no fixed price; power to reconsider prices ; no 
audit of accounts: power to charge another department of 
the Council what the Council thinks fit, &c. The County 
Council hardly seems to realise how much harm it is doing 
to its position and reputation by putting forward a scheme 
which has not been fully or seriously considered, and which, 
on the face of it, is merely a temporary expedient. 

Though the estimated capital expenditure is stated in the 
preamble to be £2,500,000, the Bill, as already pointed out, 
prohibits any expenditure after September 30th, 1907, or of 
a greater sum than £425,000 prior to such date. But 
it takes two years at least from the passing of an Act 
to build and equip a generating station, so that even if 
the present Bl passes, say by August Ist, 1906, the Council 
cannot complete its generating station without coming to 
Parliament for further powers. 

Truly an incomplete and ill-advised scheme, per ercellence, 
although admittedly based upon one of the best prepared 
schemes ever submitted to Parliament. 

On Tuesday the Council by 72 votes to 35 confirmed it 
November resolutions to proceed with the Bill. 


THE -position and prospects of the 
copper market are always of deep interest 
to electrical engineers, but more par- 
ticularly so now—at the close of a year during which the 
price of the standard metal has touched £81, the highest 
figure since 1888, and has also fallen as low as £64. 
Within the past few days Messrs. J. Lewis & Son's annual 
report has been issued, enabling us to review the state of the 
world’s markets, so far as is possible since the Amalgamated 
Copper Co. has ceased to publish details of its production. 
The total amount of copper manufactured last year is 
believed to have reached 672,000 tons, an increase of 
67,000 tons over 1904. The United States make was about 
413,000 tons, an increase of more than 51,000 tons, or 
about 14 per cent. over the previous year, this being about 
61:5 per cent of the total. The importation into the States 
was 92,600 tons, an increase of 12,600 ; and the exportation 
from the States was 245,500 tons, a decrease of 7,500. 
Australia sent 4,700 tons more to Europe than in 1904 ; the 
Cape sent a slightly smaller quantity ; the importation from 
Japan fell to practically nothing. The exportation from 
Peru increased by 1,870 tons, and that from Mexico by 
1,690 tons; but Spain and Portugal provided 3,700 tons 
less. Altogether the amount of copper received in Europe 
during 1903 was 45,400 tons less than in 1904, 43,264 
tons of the deficiency being due to the Ntates, whose spare 
metal was largely absorbed by China. The consumption in 
the States is estimated to have risen from 186,430 tons in 
1904 to 268,400 tons in 1905—an increase of 582,000 tons, 
or 44 per cent. Hence, in spite of the larger output and 
importation, the stocks at the close of the year in the States 
were only 59,000 tons, 8,200 tons less than last year. 

According to Messrs. Lewis, there was an apparent 
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of Copper. 


decrease of about 52,500 tons in the European consumption: 


Great Britain being responsible for 24,500 tons, France for 
10,400 tons, Germany for 9,400 tons, and Italy, Austria 
and Russia for about 5,000 tons of this falling off. Actually, 
however, there was an undoubted increase in British con- 


st mption, and yer] aps in German also; the deficiency teing 
mede up by a withdrawal of at last 50,000 tons from 
European stccks. These Jattcr, as held both by manu- 
facturers and consumers, are now at an almost irrcdueible 
minimum. The amount of manufactured copper exported 
from England was about 800 tons, and of urnmanufacturcd 
metal 14,760 tons more than in 1904; 11,500 tons went to 
the States, and a gocd deal to China. 

The feature of the past year, and, according to Messrs. 
Lewis & Co., the cause of the advance in prices was the 
sudden demand for copper in China. The authorities of 
that land became possessed with the idea that they could 
literally * make money” by impressing copper disks with 


appropriate devices. They therefore increased the capacity 


of their existing mints and gaily erected new ones until, 
outside four provinces of which no information is published, 
they had 846 stamps ready for work or in process of con- 
struction. Then they purchased about 50,000 or 60,000 
tons of copper (about 42,000 from the States), and started 
converting it into 10-cash pieces. The game seems still to 
be profitable, although the exchange value of the cash bas 
already fallen 25 per cent., and it is said the coinage will 
bear a further fall of 50 per cent. ; but representations have 
been made by Baron Mumm von Schwartzenstein, doyen of 
the diplomatic body at Pekin, on behalf of the Shanghai 
General Chamber of Commerce to the Government, pointing 
out the evils which inevitably follow on such wholesale 
debasement of the currency. Meantime a considerable 
quantity of the copper sent to China has been resold to the 
United States and Europe at prices leaving a comfortable 
profit. 

*Prevision of the future is greatly obscured by the Chinese 
position. Messrs. Lewis seem to anticipate that China will 
throw the surplus metal she holds on the market, but other 
writera think that if a drop in the price (say of £10) should 
occur, she might buy more, and go on with her“ smashing.” 
Apart from this, the United States output will probably 
increase at least 15 per cent., and that of Mexico, Australia 
and Japan be stimulated by the high prices now prevailing. 
These prices tend to restrain the use of copper sulphate, and 
of the metal itself in certain directions. On the other hand, 
considerable additions are being made to the fighting and 
mercantile ships of the world, as was the case last vear, when 
the rH.P. of the marine engines constructed reached 
1,502,000 H.P., against 1,339,000 in 1904. The electrical 
and engineering trades are also busy, and there are signs of 
a comprehensive revival in commerce and industry. The 
general notion seems to be that prices will remain fairly firm 
during the first few months of 1906, owing to the smallness 
of the European stocks, but that later on increased supplies 
may bring about a certain amount of fall. 


Wk are enabled to give the following 

Tre Tee particulars as to the working of the Fes- 

graphy on the 

River Amazon. Senden system of wireless telegraphy on 

the River Amazon during the early part 
of last year. The stations selected for the trial were 
Pinheiro, distant about. 10 miles from the city of Para, or 
Belem, and the small village of Breves, situated in what is 
called the Narrows, a network of waterways among low- 
lying densely-wooded islands between the Para River and 
the main stream of the Amazon. The distance between the 
two stations is somewhere about 100 miles measured in a 
direct line. 

The erection of the former station was begun on Novem- 
ber 22nd, 1904, and of the latter on December 4th. Both 
stations were complete on December 29th, and attempts to 
exchange signals were begun on that date. Considerable 
delay and difficulties arose from the extreme dump necessi- 
tating increased insulation to prevent all-round Jeakage, and 
it was not till February dth, 1905, that faint signals were 
received from Pinheiro, and these during the night. 

On February 18th the word Breves was received at 6 p.m. 
More delays occurred through alterations to the outside 
system, and also through the ill-health experienced by the 
engineers, which obliged a voyage to Barbados for recruiting 
purposes. Out of eight of these gentlemen, each and every 
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one was attacked by malarial fever if he remained at Breves ` 


longer than a fortnight. | 

June 5th saw the first message of 20 words successfully 
sent from Breves to Pinheiro, whence it was forwarded 
to Para by the Amazon Telegraph Co.'s cable. | 

From June 18th onward it is stated that communication 
was maintained day and night, and on July 25th a public 
demonstration was given, and greetings were exchanged all 
day between a number of prominent residents of Para and 
Breves and representatives of various newspapers. 

In addition to these two stations, three others seem to 
have been established between Breves and Manaos, and, 
after a trial of several weeks, the Wireless Co. were 80 
satisfied with results that they paid for the apparatus in 
full, and arranged to move their terminal station from 
Pinheiro to an expensive site at Para. Before this was done, 
however, a decision was reached by the Supreme Court of 
Justice at Rio Janeiro, which decided that the concessions 
held by the Wireless Co. for work inside the States of Para 
and Amazonas did not confer upon them the right to work 
between the States, it being the Federal Government only 
who could grant this. The Supreme Court went on to say 
that if anyone should have the right, it should be the cable 
company. l | 

This decision was, of course, a perfectly fair and reason- 
able ome, considering that the Amazon Telegraph Co. were 
granted a concession giving them a monopoly, and was only 
to be expected, since, at the expiration of the concession, all 
the cables, ships, stations, instruments, &c., become the 
property of the Brazilian Government. 

Why the report from which we obtain the details we give 
as to the working of the wireless system does not give fuller 


information, it is hard to understand. When will those con- 


nected with wireless ` telegraphy appreciate that one of the 
reasons why there is such a general want of confidence in 
them is because instead of definite facts, general statements 
only are made* When a submarine cable is com- 
pleted, it is carefully tested, and the results show 
absolutely its capacity for work. With wireless tele- 
yraphy one can only judge from the actual results, and the 
successful transmission of a few short messages during a day 
in no way warrants the assumption that the working was at 
a reasonable speed and continuous, however satisfactory it 
may appear from an inventor's point of view. 

It is possible that ** wireless may be very useful as a second 
string, now that the successful maintenance of the Amazon 
cables has resulted in the development of a large volume, of 
traffic, and if by its means communication is possible 
between Para and Manaos, with Santarem as an intermediate 
station, no doubt much useful work could be carried out at 
times when there is a rush of traffic or when there is an 
interraption to the cable. The Amazon Telegraph Co. 
should be prompt to take advantage of the situation, and 
start wireless telegraphy on their own account, if for 
no other reason than to make certain that others do 
not secure rights which may become of the greatest 
value us the “wireless” system develops. They Vill 
only have themselves *o blame if, through their want of 
enterprise, they suffer at some future time from the com- 
petition of wireless telegraphy. 


OUR readers will remember that, some 

Aurona ears ago, under the heading “ Current 
Specification, af 3&0, uuc Be banca 

- Specifications,” we criticised more than 


100 of these documents, with a view to correcting,. 


or at least mitigating, the abuses of authority which were 
so frequently perpetrated by municipal authorities in their 
specifications. We feel called upon to revert to the 
subject this week by the issue of a peculiarly flagrant 
example, which unfortunately only came under our observa- 
tion within the last few days: the tenders were opened on 
Tuesday last, but we trust it is not too late to draw attention 
to the extraordinary conditions imposed upon tenderers. 

We refer to the specification for the Overhead Equipment 
of the Leyton U.D.C. Tramways, issued by the Council's 
electrical engineer, Mr. F. Harman Lewis. It is herein 
specified that the pole bases, collars and finials are to be of 
the design of the sample deposited at the Council's electricity 
works, and must he obtained by the contractor from the 
A. . Co. at a price of 17s. per set. In connection with 


the line material, the insulated bolts are to be of the manu- 
facture of the B . . . . Oo., from whom the contractor is to 
obtain them; the same stipulations are applied to the 
spherical strains and Brooklyns. Again, the section insa- 
lators are to be similar to sample, and are to be obtained 
from the C.. . . Co., to whom also the orders for frogs 
and crossings, and movable points, must be given. Lastly, 
the switch ‘pillars, and the switch and fuse boxes, must be 
obtained by the contractor from D . . . . Co. at stated prices. 

It is within the right of the engineer to insist the material 


supplied being up to a definite standard, but we strongly 
protest against the allocation of orders in this way to stated 


firms. The local authority is compelled to put up the work 
to public tender; but under the conditions described above 
the process is a mere farce. Not only are the manufacturers 
named, in spite of the fact that other makers of equal 
eminence, the quality of whose work is unquestioned, are 
ready and able to supply the materials, but even the prices 
are specified, which, we believe—in some cases, at any rate 
—are far above the prices ruling in the market for similar 
material. | 


We consider that the affair is extremely unsatisfactory. | 


We strongly urge the Urban District Council of Leyton to 
take the whole matter into consideration, and to institute an 
inquiry into the reasons why certain firms and prices are 
specified, and into the circumstances under which the specifi- 
cation was drawn up. | 


ALTHOUGH at the present moment it is 
somewhat too early to pronounce a definite 
opinion as to the success of the change 
which has led to the reconstitution of the personnel of the 
British Navy, it would appear that the adoption of ** common 
entry" and subsequent specialisation has, at any rate, 
solved for us the main difficulties of the problem, and that 
the ultimate effectiveness of the scheme will depend solely 
upon the degree of prudence evidenced by my Lords iu 
determining the conditions, period of duration, and thorough- 
ness, of the engineering specialisation. Meanwhile it is 
instructive to observe what is transpiring on the other side 
of the Atlantic, and to note the straits in which the U.S. 
Navy finds itself for lack of proper provision for the training 
of the engineer officers and ratings of the engineer branch. 
It will be remembered that in the year 1899 the corps of 
engineer specialists in the U.S. Navy was abolished, their 
duties being taken over by what they term the line“ 
officers. A recent report, published by the Chief of the 
Bureau of Steam Engineering, pointe out that the original 
intention was that all the younger officers of the Engineer Corps 
should perfect themselves in seamanship, gunnery and naviga- 
tion, and that younger officers of the line“ were to perfect 
themselves in engineering, so that subsequently all should 
reach a general purposes standard. For three years 
nothing was done by these officers towards acquiring 
engineering experience, except that a few of them by 
their own exertions acquainted themselves sufficiently with 
engineering duties to enable them to serve with marked 
efficiency in responsible steaming duties afloat. Now, the older 
engineer officers are rapidly disappearing, and so few officers 
of the “line” are taking up engineering duties that the 
Chief of the Bureau confesses alarm. IIe insists that if the 
„line“ officers are to become good engineers they must be 
viven practical experience, such as can be acquired only 
in subordinate positions under competent engineers of the 
fleet, and he protests against the formation of a separate 
corps of engineers. This is scarcely the place to discuss 
the question in detail, but indirectly it is a matter of 
supreme importance to engineers, electrical and otherwise. 
in this country. The failure of the United States scheme 
is an object lesson which it would be conspicuously unwise 
for those interested in the British Navy to cast lightly aside. 
If the “common entry“ and “ specialisation " scheme, which 
has saved us from the defects of the American en lout cas 
arrangement, and from the perils of a separate corps of 
engineers, is to be worked out with complete snecess, every 
phase during the next few months of its developmeut must 
he regarded with care by engineers competent to judge of the 
high standard of training necessary for those to whom are to 
be entrusted the forces and agencies of our material fleet. 

D 
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OVERHEAD CONSTRUCTION. ~~ 


By A LINEMAN. 


ALTHOUGH I am unable to speak for the rest of the world, 
still I should have expected Mr. Tweedy, if he has any 
strong belief in his own facts, to have betrayed some 
astonishment when an attempt was made to impugn them. 
The only conclusion one can come to is that his knowledge 
of his own facts is very limited, and he is, therefore, not 
astonished to find them controverted. 

I am quite prepared to admit that the proposition of a 
perfectly smooth path, being that which will cause the least 
possible wear both to itself and that which moves over it, 
sounds reasonable enough as a general statement, and 


would be quite applicable to the case of the trolley wheel 


running on the trolley wire provided the flexibility of this 


z 

8 
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& 


Fia. 1. 


was the same at the points of suspension as it was between 
these. Mr. Tweedy credits me with saying that the least 
wear occurs where this path is protected by a break in its 
smooth regularity, aad that my experience proves how 
injurious it is to try to prevent this. The misinterpreta- 
tion is utter nonsense and obviously intentional. What I 
did say was that *since we cannot do away with the wear 
we must do something to protect the trolley wire where this 
(the wear) is greatest, viz., at the points of suspension ; and 
I said this after stating my experience with a perfectly 
smooth path which three years ago I would have agreed was 
the remedy. "The corrugated wear which I mentioned, is 
found at all points of suspension irrespective of type of ear, 
and whether the trolley wire be circular, grooved, or 
figure-8, and is, after all, the only wear of importance 


which does occur on lines where the eurs are of good design 
and have been properly erected. The cause of this is 
undoubtedly the pitching motion of the single bogie cars and 
the consequent vibration of the trolley springs ; and, moreover, 
the more rigid the suspension, the more irregularities in the 
track, and the higher the speed at which the cars travel, the 
greater is the wear. The speed, however, is not necessarily 
less on up-grades than on down-grades, where greater 
care on the part of the motorman is required. On lines 
where the gradient is, say, about 1 in 20, quite the reverse is 


the case. This greater speed, together with the increased 
rigidity and more acute pitching of the cars, is the cause of 
the excessive wear on the up grade. The absence of similar 
wear on the down grade is explained by the fact that the 
cars glide slowly down with front springs compressed, and 
with a minimum of pitching. On the other hand, where the 
gradient is, say, 1 in 70, the proportion of wear is generally 
greater on the down grade, as the cars can travel with safety 
at a higher rate of speed, and the pitching motion is thereby 
increased. This greater wear should not, however, be 
considerable if the method of suspension is flexible, and . 
flexibility increases as the gradient decreases. 

Mr. Tweedy says, One does not look for the trolley wire 
to be worn dangerously where it is clasped by a deep-grooved 
ear." This is exactly my contention ; and in my long expe- 
rience of wear on trolley wire and ears, not one single 
instance of the trolley wire snapping at the end of an ear has 
eome under my notice, and, considering that on some of the 
routes the numberof cars using the ears isover 100 per hour, 
it will be seen at once that there has been ample opportunity 
for such a complaint to develop had it cause to do 80. 

* No shallow-grooved ear in use to-day was so dimensioned 
when new that it did not overhang the vertical tangents to 
the circle of the wire," nor is there any trolley wheel in use 
to-day which is at any time in contact, with half the circum- 
ference of the trolley wire. The two areas of contact made 
at the ear will be found to be as great, and very often 
greater, than the one area at which contact is made when 
the wheel is on the wire, and they are at all times more than 
sufficient to carry the current necessary to drive the car up 
the steepest gradient. Arcing " takes place only when the 
contact is broken. The U-shaped wheel used on the system 
here is somewhat different from those of the more common 
V-shaped, and in itself disproves the “arcing” theory, as 
with it there is always a greater contact area on the ear 
than on the trolley wire. Any evidence of arcing, other than 
that which is caused by the flanges of the wheel coming in 
contact with the thickened part at the centre of the ear, will 
be found on the ridges and not on the hollows of the 
corrugations, which proves that this is due to the pitching 
motion of the single bogie cars, and the consequent oscilla- 
tion of the wires. | 

In fig. 1, No. 1 illustrates this wheel when new, on a section 
of a new under- running mechanical ear. This section is heavier 
than what would be absolutely necessary, but it, increnses the 
working life of the ear, which tapers to a knife edge at each 
end. No. 2 illustrates the same wheel on a section of a 
worn mechanical ear of the same type, and the amount of 
wear is worthy of note. No. 8 illustrates the same wheel 


Fic. 3.—ORIGINAL SIZE SHOWN DOTTED; WEAR, SHOWN BY FULL LINE, e 4, IN. 
LÀ 


on a new soldered ear, to which I have already referred, and 
although for convenience I called it a shallow grooved ear, I 
did not intend it to be mistaken for the hideous thing com- 
monly used. It was as near as possible Mr. Dudgeon's ideal, 
and so far as providing a perfectly smooth path was con- 
cerned, it was all that could be desired. There was abso- 
lutely no fouling of the sides by the wheel, for, after having 
been in use for several months ou a part of the system where 
there is a heavy service of cars (125 per hour) the ears were 
almost the same as when erected, whereas the wire under 
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them was worn to one-third. its original. diameter. No. 4 
illustrates the same wheel on trolley wire, and here it will be 
observed there is a minimum of contact. Nos. 5, 6, 7 and 8 
show: the same ears and trolley wire. on a worn wheel of 
the most common type. - „ „ „ 
Mr. Dudgeon's figures are of no value, as they show that 
he has not experienced sufficient wear to enable him to speak 
with authority. Such little wear as he has experienced, 
is not to be compared with the wear of which I have 
been writing, and would not be cured by double bogie 


cars, as it is mainly due to faults either in the ears 


themselves or in the method of erection. It could 
easily be overcome by his taking precautions to see that 
no roughness is left on any ears which he may have occasion 
to erect, and by the vigorous application of a file to those 
recently erected. 

That rigidity and the pitching motion of the cars have 
everthing to do with heavy wear, figs. 2 and 3 corroborate, 
and by rigidity I mean the resistance offered to the trolley 
pole. Fig. 2 shows the wear on a longitudinal section of 
a mechanical ear which was attached to a centre pole 
with a flexible span 3 ft. long. Fig. 3 shows 
the wear on a longitudinal section of 
type of ear attached to a flexible span 80 ft. long. 
These ears were 12 months in use on a comparatively level 


line where the average number of cars passing under was 


125 per hour, and, save for the difference in the method of 
suspension, the conditions were the same, and they are not 
in any way exceptional specimens. Mr. Dudgeon says, “ If 
there was anything in ''Lineman's" theory, then the wire 
near the ears would show much more wear.” How he 
arrives at this conclusion I cannot imagine, since it is outside 
the region of rigidity, unless the ears be very short, when 
wear wil be found to extend some distance outside of the 
ear at both ends. This I experienced with grooved trolley 
wire and 6-in. ears, which goes to prove that bumping has 
nothing to do with the wear, provided the ears are of good 
design and have been properly erected. With ears of the 
usual length, this outside wear would undoubtedly take place 
if they were suspended at both ends, and not merely at the 
centre. : i 

It is quite to be expected that an ear riding free on the 
wire should show some wear, since when the wire is forced 
upwards by the trolley pole, the ear does not remain in a 
vertical position, but falls to one side, and “bumping and 
arcing " wear results. | 

Rigidity has so much to do with the wear that even the 
weight of overhead fittings has an influence upon it, for most 
wear will be found where these are heaviest. Section insu- 
lators show the most wear, and on up-hills it is proportionate 
to the wear on ears. This could not be so if “arcing " 
was the cause of the wear, as no arcing of any importance can 
take place at a section insulator. Feeder ears when the 
cables are carried to the trolley wire on the same span on 
which these are suspended, come next in order of wear, 
after them anchor ears, to which anchor wires are attached, 
and finally straight line ears. 

Mr. Dudgeon remarks that the system on which he is 
employed is older than Glasgow. Although he does not say 
so, I think I am entitled to assume that he is employed on 
the Dudley and Stourbridge Tramways. The date of open- 
ing in Stourbridge was July, 1899, while in Glasgow it was 
October, 1898, and in that case he is in error in claiming that 
his system is older than Glasgow. He surely knows, however, 
that it is not so much by the length of time that the ears and 
wires are in use as by the number of cars using them, that 
their working life is estimated. In this respect, also, 
Glasgow has had greater experience, as here there are 692 
cara to 147 miles of track, while in Stourbridge there are 

only 59 cars to 27°22 miles of track. 
Ilt will, I have not the slightest doubt, surprise many to 


learn that great differences in the pressure of the trolley 


wheel against a wire which is truly central to the track have 
little or no effect either way on the wear of the wire,” and 
that surprise is so great that it will require more proof than 
Mr. Tweedy brings forward, before it can be believed. 
Here let me point out that while’ the nominal pressure 
may not be in excess of 18 to 25 lb.,“ still with the pitching 


motion of the car, and the consequent oscillation of the 


wires, the actual pressure may be anything from 1 to 100 Ib. 


the same 


Mr. Tweedy says, no one should arrogate the power to 
prove conclusively ‘any point in argument as affecting all 
systems, when the material of proof is derived from a com- 
paratively small number of observations made over a com- 
paratively short length of track.” With this I- quite agree, 
and when it is borne in mind that the observations on 


which his statements are based, appear to have been made 


on an insignificant length of track, his remarks may very well 
apply to his own case. 

Notwithstanding what Mr. Tweedy has said, it is not 
fairly evident that the cause of the wear is different on up-^ 
hills from that on down-hills and levels. I maintain, and 
have, I hope successfully, attempted to prove, that it is 
the same in both cases, and that a perfectly smooth path for 
the wheel, such as would be presented by figure-8 wire, will 
not do away with this unavoidable wear, although, un- 
doubtedly, it would do away with the wear of which either 
badly designed or carelessly erected ears are the cause. 

Mr. Dudgeon has offered no reason why my views 
regarding his knowledge of overhead equipments should be 
modified. On the contrary, had he been endeavouring to 
justify these, his efforts would have been rewarded with a 
fair measure of success. When one is writing on a technical 
subject, one pre-supposes an average amount of intelligence 
in one's readers, and hence one does not explain the obvious. 
When I said that on uphills the rigidity is greater,” I did 
not think that such an obvious fact called for any explana- 
tion ; and if Mr. Dudgeon cannot understand why it is so, 
then I do not consider it is for me to enlighten him. 

The wear, as I have said, and as most linemen know, . 
cannot be cured ; it must therefore be endured, and the only . 
course left is to lessen the effect from an economic stand- 
point. This can alone be done by such an under-running 
mechanical ear as is shown in figs. 2 and 3. The life of the 
troley wire on part of the system here, where deep-grooved 
ears were in use, was with renewals of these ears easily three 
times that on the same part of the system when shallow- 
grooved ears were used, although these provided a perfectly 
smooth path for the trolley wheel. Since the mechanical 
ear was introduced, there has been no wear on the wires at 
the points of suspension, and the length of life of the wire 

at these points will be the length of life of the wire between 
the spans, which meantime it would be unnecessary and 
difficult to estimate. | 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Wrong Patent Law. 


The article entitled Wrong Patent Law," appearing in 
your issue of January 26th, calls for some comment. Your 


correspondent touches upon an important point when he 


suggests the desirability of making uniform the patent, 
design, trade mark and copyright laws of all British Colonies, 
but this dream is practically impossible. . 

In the last few months ‘we, in Great Britain, have 
remodelled both our patent and trade mark laws and rules, 
and the desirability of the alterations we have introduced 
has still to be determined in practice. It cannot be expected 
that the Colonies will all follow our lead in the dark as to 
what the ultimate results may be. It is therefore inevitable, 
although unfortunate, that the British and Colonial laws for 
patents, trade marks and designs should differ sometimes, 
if there is to be any attempt at legal progress in this 
country. 2n 

Your correspondent complains very much of the patent 
fees in this country and compares the state of affairs in the 
United States favourably with ours. The American system 
certainly has some advantages, but it is by no means per- 
fect, and probably our own is preferable. In most countries 
renewal fees are due on patents at the end of the first and 
every succeeding year in the life of the patent, but in this 
country the inventor has four years of patent rights at the 
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beginning without any renewal fees, and the initial costs are 
less than in the United States. If an inventor cannot make 
anything from the product of his brain after four years’ 
legal protection he is never likely to turn his invention to 
profit, and it is far better that the invention should then 
become public property by the abandonment of the patent 
rights by the inventor, leaving the field open to other and 
‘perhaps more practical man who may be working on similar 
lines but producing something of real utility. If an 
invention is of any value at all, it is surely well worth the 
payment of the Government taxes, which, on the average, 
are less than £10 a year, and which do not begin to be 
chargeable until after four years have elapsed. 

However, there is some ground for suggesting that the 
patent renewal fees might be reduced somewhat with advan- 
tage both to inventors and to the public. 


It is hardly fair for your correspondent to condemn the 


new procedure of the Patent Office in making examinations 
as to the novelty of inventions claimed, because the system 
is still in its infancy, and it requires the reasonable co- 
operation of inventors, patent agents and the Patent Office 
officials to make the best that is possible out of the existing 


law. The law aims at preventing the promiscuous granting . 


of patents to any and every applicant quite apart from the 
novelty of the invention claimed, but without interfering 
with the legal status of an inventor if he should prefer to 
take his own claims in spite of the official warning that they 
are not novel. The law should be strongly in favour of 
those real inventors and practical manufacturers who are 
' constantly turning out inventions of practical utility and of 
genuine novelty. 

It is. not necessary to say much in reply to your corre- 
spondent’s remarks as to a defaulting patent agent who took 
mohey for paying renewal fees, but neglected to effect the 
payments necessary for maintaining his clients' patents in 
force. Such things are of rare occurrence, and there are 
many thoroughly reliable firms of patent agents who can be 
depended upon to keep their cliente advised of the times 
when tax payments fall due, and to effect the payments in 
due time if instructed to do so by their clients. 1f inventors 
will continue to be foolish enough to entrust large sums of 
money or important work to small and uuknown agents in 
the hope of saving a few shillings by so doing, they must 
expect now and then to pay the penalty in the way your 
correspondent suggests. 

Probably none of the principal patent agents in England 
undertake to sell their clients’ inventions, because it is well 
known that patent selling is a business quite apart from 
legitimate patent agency, and no one agent can, with advan- 
tage, divide his energies between the two businesses. All 
the most reliable patent agents, we believe, are agents for 
procuring patents or registering designs and trade marks 
only, and for the sake of their own reputation they would 
obviously avoid making promises as to the sale of patents 
which they would be unable to fulfil. An agent often can, 
and does, render his clients valuable assistance by way of 
advice in disposing of their patent rights, but he could not 
afford the time which would be necessary for interviewing 
manufacturers and dealers and negotiating the sale in person. 
A patent agent has quite enough to do in securing adequate 
protection for his clients’ inventions. 


: l W. P. Thompson & Co. 
322, High Holborn, W.C. 
January 26th, 1906. 


India-rubber Gloves v. Boots. 


T am much interested in ‘your article advising the use 
of india-rubhber boots instead of gloves in high-pressure 
stations. | 

[t has been the rule for a great many years in this Cor- 
poration that all employes in our sub-stations wear rubber 
shoes; also that under no circumstances whatever are 
rubber gloves to be used, except under the direct supervision 
of an engineer who lias to be personally responsible that the 
cloves used are in proper condition. 

From my experience, rubber shoes, besides minimising the 
chance of aman getting a dangerous shock to earth, very 
often prevent him slipping and falling against live terminals. 
Hand-to-hand shocks are very rare; and, after some 17 years’ 


experience of working with high-tension current, I have 
seldom. had a serious case of this kind brought to my 
notice. f | | 

. I am afraid your suggestion that rubber boots should be 
put on outside the ordinary footwear " will hardly work in 
practice, as the boot of the ordinary linesman, what with 
nails, &c.!! forms a fairly good metallic contact with the 
foot itself, especially after the owner has walked from home 
on a rainy morning. 

All switchmen and assistante should be made to change 
their boote when they come on duty, and I find this system 
works exceedingly well. For outside work, I am afraid 
rubber boots are out of the question; but even here I 
should prefer a portable insulated platform to rubber gloves. 

Now that the example set by Deptford 15 years ago to the 
rest, of the world, of generating at a pressure of 10,000 volta, 
has been followed by other engineers in this country, thereby 
bringing into use a large number of sub-stations, &c., the 
question of protecting one's employés from shock is a very 
serious one. I find that men at times, either from carelese- 
ness or absent-mindedness, touch live terminals which they 
have known for years to be alive and dangerous, although 
there isa danger plate and pilot lamp staring them in the 
face at the time ; to say nothing of printed rules which have 
been before them for years with their signature attached as 
having been read and noted by them. 

I anticipate that, if this matter is taken up in your 
columns, you will have numerous letters, **probably from 
makers of switchgear," that, if their system is used, such 
accidents are impossible; but I have had some experience 
in switchgear myself, and, no matter what precautions are 
taken, or how much money is spent, some unfortunate man 
sooner or later gets a severe shock; and, when asked why 
he broke the rules or deliberately removed an earthed 
shield and touched a live terminal, he says he cannot account 
for it. - 

J shall be much interested to hear any further remarks 


ov this important question. 


Q. W. Partridge, 
Engineer, The London Electric 
Supply Corporation, Ltd. 


London, S. W., January 29th, 1906. 


With regard to your lenderette on india- rubber boots in 
your issue of January 26th, I also have often wondered that 
these are not more-used. For some years I have worn 
ordinary American rubber overshoes or goloshes when 
inspecting accumulators. These shoes are, of course, made 
of very poor rubber, and would not be good enough for high 
voltage work, but I have found them satisfactory for any- 
thing up to 500 volts, and they are very convenient, for as 
long as they are kept fairly dry one-can touch any part of a 
battery, or even dip one’s finger into the acid, without getting 
the slightest shock. 

From my own experience I should judge that slippers or 


boots made of good rubber, of a fair thickness, would be 


extremely useful and convenient for high-tension work. 
| G6, C. Allingham., 

Cardiff, Jonuary 29th, 1906. 

[We are very pleased to learn that Mr. Partridge's 
exceptional experience as one of the pioneers of high-pressure 
work, as well as that of Mr. Allingham, bears out our ideas. 
Seeing that there is evidently no practical difficulty in the 
way, we are ata loss to understand why rubber boots or 
shoes are not in general use.— Eps. E. R.] 


Apprenticeship by Examination. 

[ should like to make a few remarks on the mach- 
debated apprenticeship question. I feel that this is a very 
urgent matter, and requires a lot of improvement, as at 
present the electrical business is being crowded with young 


men who have no engineering genius (to say the least), and, 


on the other hand, the chances are small for a really clever 
youth to obtain a good position in a reasonable time unless 
he has money behind him. | 

The high premium asked by most large electrical engi- 
neering firms for training a pupil, no doubt restricts the 
business to some extent to well-trained men, but at the same 
time it debara the poor man. 


IMMER — 
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Many firms, some manufacturing, but mostly contracting, 
will take apprentices without a premium, and often pay 
them a wage at starting. Large numbers of boys are thus 
put to the bnsiness by their parenta, much as they would 
be to a grocer or the like, and this class of youths, who do 
not love the business, serves to crowd it for the more 

May I suggest that large engineering firms should hold a 
competitive examination for apprentices quarterly, or at other 
convenient time, testing them especially in regard to their 
technical knowledge and mechanical aptitude. 

It would pay firms to do this as the cost would be slight, 
and it would secure a higher standard of intelligence among 
the men. 

The yonths could prepare themselves for the examination 
byleaving school six months or a year earlier than would 
otherwise have been the case, and attend a technical college 
for some time. This would give them a chance of seeing 
what the business is like before they were bound down to it. 


R. Gorham. 
London, N., January 29th, 1906. 


The Future of Municipal Trading. 


May I, as an humble reader of your journal, take the 
hberty of protesting against what seems to me to be an 
unwarranted and uncalled-for attack on the person and 
principles of the President of the Local Government Board 


in your issue of the 26th inst. Surely a paper devoted to 


. electrical science should be content to wait until such a 
Minister as the Rt. Hon. John Burns, M.P., has the 
opportunity of showing what his policy in regard to muni- 
cipal matters will be, before it starts prophesying all manner 
of disasters. Mr. John Burns’s policy as a member of Sir 
H. Campbell-Bannerman’s Cabinet will naturally be much 
more moderate than his opinions as a member of the L.C.C. 
On general grounds I cannot see why a journal like yours 
should take up a side in politics at all. | 

Your last paragraph in the article entitled the ** Future of 
Municipal Trading." cannot fail to offend a section of your 
readers who do not see eye to eye with yourself in political 
matters. Why electrical contractors should proceed to put 
their accounts in order and prepare obituary notices for their 
busineases because of the advent of a Liberal Government to 
office, I cannot understand, and I do not suppose it is your 
intention to explain. | 

No doubt you may say that such readers as cannot agree 
with you can just go elsewhere, and no doubt such a retort 
as that would be reasonable enough on your part, but if you 
make it you. cannot claim to be simply an ELECTRICAL 
REVIEW, - 

Fred. C. Sturrock 


Monifieth; N. B., January 26th, 1906. : 


[As a trade journal, we do not wish to have anything 
more to do with politics than is necessary; the question of 
municipal trading, however, is one which, in the interests of 
the electrical industries, we cannot ignore. Moreover, Mr. 
Burns's views and intentions have been so fully and fre- 
quently enunciated, not only before but also since his eleva- 
tion to Cabinet rank, that we need not wait to learn what 
his policy will be. 

As for the municipal wiring clause, who can doubt that a 
House containing an immense majority largely permeated 
with Socialistic views, supported by a large number of 
members of the Progressive party of the L.C.C., and—on 
such matters—by the Socialist Labour party, will confer 
powers on municipal authorities to extend their trading 
enterprises ? . 

It is à known fact that municipalities which have secured 
wiring powers have carried out work at less than the actual 
cost price. How can legitimate wiring contractors compete 
with price-cutting of this kind? Moreover, work carried 
out by municipal employés is often, owing to the laxity of 
discipline, less efficiently performed than that done by work- 
men in the employ of private contractors. Certain kinds of 


work should. rightly be done by municipalities ; but com- 
ition with their own ratepayers is not one of these.— 
8. E.R.] g 


Having read the article under the above heading in this 
week's ELECTRICAL REVIEW, one cannot help being struck 
with the apathy and passive submission of electrical wiring 
firms, to say nothing of other tradesmen, in the recent 
elections. What have they done to prevent the anti- 
municipalisers being elected ? Nothing. Not only that, 
but many have voted for candidates favouring municipal - 
trading. How any member of the Electrical Contractors’ 
Association (which has been, and is fighting for all it is 
worth against such trade) can vote for a man having 
socialistic views, is absolutely incomprehensible. Even in 
the Newcastle district, one of the strongest branches of the 
E.C.A., what have its members done to support candidates 
against municipal trading ? | 

I have tried to give a little help to one of the local candi- 
dates, but am very sorry to say that I have not met any of 
my fellow-members of. the E.C.A. in doing so. In fact, I 
know that some of the successful candidates, (who favour 
municipal trading) votes were given by some of the members 
of the E.C.A. i 

B. Robson, 

Gosforth, January 29th, 1906. 


After-Dinner Speeches. 


I read with much regret in your last issue the report of 
Mr. Hirst’s speech on the occasion of the G.E.C. dinner, in 


which an effort was made to cast discredit on the capabilities 


and work of a number of gentlemen who, until lately, held 


important appointments on the company's staff. I think it 


is only just that, as the former chief of the majority of these 
gentlemen, I should explain, in case it 18 not generally known, 
that they resigned, I believe, against the express wish of the 
company, and it appears highly improper that they, who 
have rendered such signal services to the company, should 
be publicly referred to in this manner. | 


A. Eckstein, 
Late Managing Director of the G.E.C. 
London, January 30th, 1906. 


I should like to make a protest against the remarks passed 
at a recent dinner, and partly reported in your columns, on 
the character of members of the firm and staff who left last 
year. I consider those remarks to have been unwarranted 
and uncalled-for ; unwarranted because the gentlemen in 
question, who had served the firm loyally for many years, 
were not present to defend themselves or to give their side 
of the question ; uncalled-for because the dinner, although 
nominally private, is actually a public function by reason of 
the presence of the Press in an official capacity, not to speak 
of a host of customers and friends. I think, therefore, that 
I am justified in passing the above criticisms, and, further, 
in adding that the opinion is generally expressed that the 
remarks were undiplomatic and in the worst possible taste. 
It is not as if some of the gentlemen were not well known 


outside the firm in question, one member at least having a 


high reputation before he joined. 

It should be borne in mind that private affairs as between 
directors and directors, or directors and staffs, do not interest 
customers who are asked as guests to an annual dinner, and 
not as shareholders to an annual meeting. We are quite 
accustomed to hear how hard the directors work, how hard 
the staff should work (ye gods!), of the confidence they all 
have in each other, of alleged unanimous decisions, and that 
“ what we want is your orders; not excuses, but cheques "— 
and we take it all in good part because—well, England is 
a free country. But this years washing of dirty linen is 
more suited to a meeting of directors and staff, and is rather 
calculated to leave a nasty taste in the mouth after an other- 
wise excellent and liberal entertainment. 

I am driven to make this protest owing to the public 
nature of the function, and to the fact that some of my 
friends, both guests and victims, feel that they have cause 
for complaint. E Eu 
. Goods Trafic. 


[A letter on this subject will be found in our“ Notes 
colurans.— Eps. E. R.] 32. 8 
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How to Screw Conduits. 


As one in charge of the fitting of large quantities of 
screwed conduits, and in no way interested in the manufac- 
ture of any particular conduit (as those who have at present 
replied to Mr. Schmahl’s letter appear to be), I would like 
to remark that I think it is high time there was some 
understanding amongst manufacturers as to the standardisa- 
tion of conduits, threads and fittings. 

There is little doubt that certain firms invented special 
threads in the hope that they would thereby create a 
monopoly and compel nsers to employ only their conduits 
and fittings for extensions and alterations. 

It was put forward that these fine threads were to enable 
thin gauge tubing to be used, but now that such tubing is 
out of fashion and only heavy screwed is being. used on best 
work, there is no more suitable thread than standard gas 
und gas sizes for conduit. 

Mr. Schmahl is quite correct in saying that gas sizes and 
threads are being used on a large number of important 
installations. 

They are also. being specified hy the Government en- 
gineering departments and the leading consultants, and the 
sooner those firms who now decline to supply gas threads 
and sizes wake up to this fact, the better it will be for the 
trade generally, and the pockets of their shareholders in 
particular. 


J. Copon. 
London, January 27th, 1906. 


4 


We have naturally read with considerable interest the 
letters which have so far appeared in your paper on the above 
question. We standardised gas sizes and threads when starting 
our business, and have so far had every reason to believe we 
did rightly in so doing. 

We suggest that it is better to cut a gas thread on a gas 
size tube, rather than a thread which is “ very nearly " a 
yas thread, such as one or two conduit manufacturers adopt. 

A gas thread gives a better mechanical joint than a finer 
thread would do, and necessitates a heavier tube, giving 
better protection to the cable and, other things being equal. 
longer life. Tubes of gas diameter allow of a greater internal 
clearance, an advantage of considerable value. 

As Mr. (runner rightly says, the leading consultants are 
specifying gas threads, and seeing that at least four 
conduit manufacturers are making conduits of gas diameters, 
and two of them, including ourselves, are putting gas threads 
thereon, there would seem to be some reason for adopting 
gas size tubing and gas threads for conduit wiring. This 
does not mean necessarily the use of rough fittings, as sug- 
gested hy Mr. Waterhouse. 

Condaits and Fittings, Ltd. 
W. H. M. 


London, N. W., January 24th, 1906. 


[A letter on this subject has come to hand from Mr. 


Schmahl, too late for inclusion in the present issuc.— 
Ens. E. R.] 
` Leakage Indicator. 


I should be pleased if Mr. Edgecumbe would kindly explain 
an apparatus for indicating leakage, as required by the Home 
Office, where the concentric earthed return system is used in 
miner. | i 

The writer would like to know which is the best to use, 
an ohmmeter or milliunperemeter. The circuits are for 
power and lighting, and with an ohmmeter reading in megs, 
we get practically an earth on the inner conductor. I should 
be pleased to know if this is the best form of meter to usc. 


Meter. 


æa ũ - ree — — = 


Thermal Efficiencies. 


ys am pleased T find that Mr. Bennis deprecatos ilie per- l 
sonalities which he first brought into this controversy by 


personal abuse of your * irresponsible scribbler," 
alleged to be myself to Messrs. and Mr. 


who he 
It 


only now remains for him to express regret for the charge 
made in my office by his two representatives, as to which I- 
have waited now two months for the promised explanation, as 


Mr. Bennis’s letters (enclosed) will show. I consider this 
item fully 88:1 per cent. of my grievance against him, and 
will not ask for tbe remainder of 11:9 per cent., which we 
will allow for chimney loss and radiation. 


Wm. H. Booth. 
London, S. W., January 26th, 1906. 


As I take an interest in boiler performances, I have 
followed the controversy on boiler efficiencies with some 
keenness ; and, as a matter of course, I have looked into the 
Brighouse test as given in the red pamphlet. The per- 
formance is a very notable one, and steam users, in their 
enthusiasm as to the latent possibilities in boiler accessories, 
might readily be forgiven if they in their simplicity asked 
for that other 12 per cent. as a matter of no great moment. 

Although this particular test is specifically stated to be a 
competitive one, Mr. Bennis now speaks of it as a compara- 
tive test, and this, taken together with the clearly conveyed 
hint that the meter was possibly out of order, leaves the 
impression on the mind that the whole matter must be 
removed from serious consideration. 

The report says, All fuel was carefully weighed, and 

water measured by a Siemens meter," and figures as to cost 
of evaporation and money saving per 1,000 gallons are 
plainly stated, so that we must take it for granted that the 
meter had been carefully calibrated by tank measurement at 
flows of about 1,100 and 1,400 gallons per hour, which the 
meter read during the quoted testa. 
e Page 5 of this pamphlet trusts the figures will be 
found both useful and interesting, and considering that a 
boiler efficiency of only 51 per cent. was obtained in the 
hand-fired test, one is tempted to offer a paraphrase * that 
the figures will be found more ornamental than useful,” as 
being more pertinent to the case. 

As a matter of curiosity, I should like to know whether 
test engineers as a rule are satisfied to employ such methods 
of measurement as seem to have satisfied Mr. Bennis: if so, 
will Mr. Bennis consider it unfriendly on the part of those 
of us who are not test engineers, if we consider all his 
figures as merely inferential, and not the outcome of careful 
calculation and calibration? If this is the case.“ Calories " 
and the other of your“ irresponsible scribblera " are justified 
in their strictures. 

In Mr. Booth's report of the * Davies“ test, both water 
und coal seem to have been weighed on the same scales, so 
that an error would not affect the result. It is well known 
that a lightly-worked boiler, properly attended to, will give 
better evaporative results than one more heavily worked, so 
that there can be no comparison between the Brighouse test 
where 34 lb. per sq. ft. of grate were burned, and the 
Davies boiler test of 14 Jb. One can understand that Mr. 
Booth was justified in his protest that his findings were 
used to bolster up results obtained under conditions where 
efficiencies of 84, 86 and 88 per cent. were impossible. 

I should be glad to know what are the probable chimney 
temperatures under ordinary heating surface ratios, with a 
coal consumption of 10, 20, 30 and 40 Ib. per sq. ft. of grate. 
And also within how many degrees of boiler temperature is 
it possible under such conditions to reduce that of the waste 
gases. 

I ask these questions because the extravagant claims made 
for boiler efficiencies would surely not be made if such points 
were accorded attention. As regards the “real efficiency“ 
of a boiler in absorbing heat, I should like to point out that 
this is really a trifle better than Mr. Booth calculates from 
the heat in the steam, because any heat lost from parts of 
the boiler not in the combustion chamber space must, of 
course, first have been absorbed. 

W. G. 


I have perused with some interest and not a little amuse- ` 
ment the contributions of your correspondents. To my 
mind the criticism of Mr. Bennis is scarcely fair; the differ- :: 
ence of opinion is mainly concerning what is after all only . 
a test efficiency. This should not be lost sight of ; -an 
average every-day working efficiency i is another story alto- 
gether. 

On this occasion. as on previous occasions, Mr. Bennis - 
appears to have a particular grievance against the anonymous 
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contributor; in this I sympathise with him. Those who 
make it their business to pull to pieces the figures of others 
should come out into the open and not conceal their 
identity. In this case such concealment has apparently had 
the effect of subjecting my good friend Mr. Booth to some 
little annoyance. 
Mr. Charles Erith being interested in fan mgt is 
accordingly led to ridicule the steam jet, but when he pro- 


ceeds to observe that a low boiler efficiency must be expected, 


if slack is to be burned smokelessly, he is presumably referring 
to his own stoker and fan draught ? 

The use of the despised steam jet is not peculiar to the 
Bennis stoker. Steam jet blowers are, of course, used with 
Meldrum stokers, and no difficulty is experienced in obtain- 
ing an output from the average boiler of 50 per cent. above 
its rated capacity when burning a cheap slack fuel, while 
keeping a clean chimney. 

Mr. Erith might have made clear to your readers why a 


moderate rate of combustion is absolutely necessary with an 


underfeed stoker if slack is to be burned -smokelessly, and 
had Mr. Erith elected to adopt this course instead of 
generalising, he would have been compelled to admit that the 
underfeeding of fuel, as compared with overfeeding, is 
essentially a slow process involving, as Mr. Erith states, “ a 
lower boiler capacity than if best smokeless fuel were used on 
the same furnace area. 

In short, underfeeding means under-working in the case of 
an internally fired boiler. In Canada and the United States 
this is not only recognised by the steam user, but freely 
admitted by the makers. | E 

E A - W. Francis Goodrich. 

Westminster, January 24th, 1906. : 


Electric Lifts. 


The artele on electric lifts by Mr. Good in your issue of 
January 5th interested me considerably, and followed as it 
has been by Messrs. Waygood’s letter of the 19th current, I 
am prompted to add my quota to the discussion. 

It has long been a marvel to me that makers of, and 
specialists in, electric lifts were satisfied with such deplorably 
low efficiencies when, with the outlay of a littleof what the 
Americans call * gray matter," so mucb better resulte are 
attainable. Presuming that Mr. Good is associated with 

. Messrs. Richmond, the efficiencies which he is not ashamed 
to publish in an article comparing electric with hydraulic 
lift efficiencies are as follows :— 


No. 1 lift, 10 cwt., at 109 ft. per min. Efficiency 31 per cent. 


No. 2 lift, 3 „ at 109 T „ 165 „ 
No. 3 lift, 74,, at 69 15 » 165 „ 
No. 4 lift, 10 „ at 105 $ 5 414 , 


The above efficiencies are based on running currents. 

Messrs. Waygood suggest that the proper basis for 
stating commercial efficiency is the number of trips per 
Board of Trade unit. Their three lifts have the following 


efficiencies :— 
No. 1 lift, 10 cwt., at 200 ft. per min. Efficiency 342 percent. 
No. 2 lift, 10 „ at 150 s i 335 „ 
No. 3 lift. 10 , at 200 i i 318 „ 


These efficiencies are obtained by taking Messrs. Waygood's 
figures, which include up and down journeys, and correcting 
them (to eliminate the down journey) in the ratio of 11°1 to 
8°2—-Mr. Good’s figures for the double trip and single up 
journey of his 10 cwt. lift No. 1. 

I am not inviting a comparison between one maker and 
another because the things are not on the same basis, the 
Waygood lifts quoted being much more powerful than the 
others, but the point is that two presumably first-class lift 
builders are satisfied with efficiencies of the order of 33 per 
cent. (in fact, Mr. Good almost apologises when with the 
accidental combination, which he has not recognised, of an 
8 H.P. low voltege motor and steel guides he gets 41:4 per 
cent. efficiency). They are not alone or peculiar in this 
respect either, for my office here is served by an A. & P. 
Steven lift which is just as good or bad, and close at hand i is 
an Otis lift with 35 per cent. efficiency. 

The reason for all this is not far to seek. 


Worm gear has been regarded as safe; originally made 


with a single-thread worm of small pitch and large diameter, 


it had a sufficiently lw "efficiency: to be : absolutely Self- 


sustaining, a feature ? necessary!“ with) belied. thoiste’ and 
prior to the introduction of electro-magnetic release brakes, 
Adopted by the earlier electric lift builders, it has been 
slavishly copied and regarded as a fetish by all, I believe, 
except the Sprague people. Association with the bad or 
poor workmanship of a cast worm wheel led to the use of 
inefficient thrust bearings, and inefficient journal bearings 
—merely a hole drilled in a chunk of cast-iron, and both 
retained at the present day, although cut worm gear is now 
the rule rather than the exception. 

No one, in the 20th century, can be excused for the | 
omission of hall-thrust bearings or of self-oiling ring or. 
roller bearings for the shafts. But is there any valid excuse 
for single-thread inefficient worm gear? In the writer's 
opinion there is not. Those who prefer worm gear can, and . 
should, make it efficient mechanically, and rely for safety 
not on inefficiency, which necessarily means wear and tear, 
but on independent and adequate safety devices in com- 
bination with high efficiency gear. The thing is perfectly 
practicable. Worm gear, however, is not, in the writer's 
opinion, necessarily the best solution. Double reduction 
spur gear has been used in several cases with perfect success, 
and in combination with decent mechanical arrangements 
(ring-oiling or roller-bearings) has resulted in efficiencies of 
70 per cent., and, of course, in a negative consumption, that 
is, the return of current to the line when going up empty 
and coming down full. 

One case was of peculiar interest. A lift of the regular 
inefficient type was installed by a well-known maker at a 
railway hotel in the country with its own isolated generating 
plant of modest dimensions. The starting and running 
currents were so enormous that it became impossible to 
operate the lift in the evening when the lights were on. 
The gearing was pulled out, double-reduction spur gear 
substituted with self-oiling ‘bearings, and the starting 
current was about halved, the running current cut down in 
the same proportion, and the efficiency (including the 
current for a quick-acting electro-magnetic brake in place of 
a mere mechanical brake) raised from 20:8 per cent. to 11 
per cent. The lift was only a small one, running at a slow 
speed, the winding drum shaft could not, owing to structural 
reasons, be fitted with self-oiling bearings, and the two 
traversing guide sheaves still screwed their weary way along 
a plain, plain shaft, hence the highest efficiency was not to 
be expected. 

In another case where rational gear was fitted ina new 
building, above the lift well, the efficiency was over 70 per 
cent., the load being 10 cwt. at. 100 ft. per min., and the 
running on a 220-volt circuit. 

The effect of high efficiency on the working costs is 
even greater than might be supposed, because not only is 
the normal load current reduced, but there is no current 
absorbed when coming down full or when going up empty— 
in fact, under these conditions, current is generated and 
returned to the line, and, on certain forms of meter, this 
might be credited, although the quantity will not be great. 
Altogether there is no difficulty in cutting down the con- 
sumption by 50 per cent., so that the saving over hydraulic 
lift costs in the case taken by Messrs. Waygood would be 
£42 16s., instead of £31 28. per annum. 

How long is- -inefficiency to persist under the cloak of 
* 374} trips per unit“ when it can be definitely stated that: 

„A total loss of all but 34°2 per cent. of the metered unite 
is guaranteed under favourable conditions.” | 
W. L. Spence. 


Glasgow, January 30th, 1906. 
P.S.—In calculating the duty and efficiency the -net 


unbalanced load has, of course, been taken throughout. 


With reference to Messrs. Waygood s criticism of the tests 
on electric lifts, I should like to make the following 
remarks :— 

With a meter reading one division of the last dial per 
B.T.U., it takes several hours to obtain the current congump- . 
tion of a lift. This result could be obtained in as many 
minutes using an ammeter and voltmeter or a wattmeter. 
I compared results obtained in this way with those obtained 
when using a meter which gave an accurate reading of the 


170 IE ELECTRICAL REVIEW. ve B. No 1.471, Feaavany 2, 1906. 


— 


* 


consumption for one e journey, i J found that the ammeter 


and voltmeter method was quite satisfactory. 

The results of tests given in the article are not estimates. 

T certainly did. show how the ordinary resulte, such as 
Messrs. Waygood give,’ could be altered so that an objection 
raised by the London Hydraulic Power Co. could be 
removed. The objection, as my results show, was a fair 
one. 
The figures which Messrs. Waygood give, and from which 
they calculate a consumption of 4:5 B. T. V. for 150 journeys, 
are useful, but cannot be compared, as the lifts are very 
different. J must point out. however, that, using their 
figures as a basis, I find the consumption for 150 journeys 
works out at 4°9 B. r. V. This, of course, alters to some 
extent the remainder of their calculations. 

It should be noticed that in all my calculations I was 
careful not, to overstate the case for the electric lift, and, 
consequently, I took 21d. per B. T. U., although I also think 
it can be usually obtained for 2d. per B.T.v. In fact. 
Messrs. Waygood's results are in fair agreement with my 
own ; but I gave full particulars in order that a fair com- 
parison between the hydraulic and the electric could be 
obtained for any particular case. 

I should like to call Messrs. Waygood's attention to the 
concluding paragraphs, where I mention both first cost, and 
maintenance. Of course, I agree with them as to the import- 
ance of these, but it is not correct to say that J ignore 
them. 

I should like to take this opportunity of thanking Messrs. 
J. Richmond and the Electrical Testing Institution for 


their assistance in carrying out the tests. 
Percy Good. 
Putney, January 29th, 1906. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. | 


“REFERENCE ” writes: We shell be glad to know whether we 
can obtain information as to the law relating to tbe running of 
overbead wires across the public roads. We wish to supply a 
works across the road from ours. The power company have, how- 
ever, rights of supply in the park, and we shall be glad to know 
what rules have to be complied with in running the wires, and 
whether there is any objection to these wires crossing a public road, 
or whether the supply company could prevent us from supplying.” 

*,* There can be no doubt whatever that an electric supply 
company, as such, has no possible right to interfere with the 
powers which '' Reference” desires to exercise. A question may, 
however, arise as to whether the loca] authority who have control 
of the highway in question, will permit wires or cables to be 
suspended across it. Much will depeud upon the degree of coutrol 
which this body are entitled to exercise over this particular road. 
If they own the freehold in the soil of the highway, they arc 
entitled to prevent wires being suspended over it at any height. 
Where, however, they merely exercise the usual power of a highway 
authority, namely, the necessary power to keep the surface of the 
road in wood repair and free for passiug traffic, they have no power 
to prevent the suspension of cables over the road at such a height 
as to be clear of the traffic. Assuming, then, that “ Reference ” has 
no difficulty of this kind to face, he must obtain and comply with a 
copy of the Board of Trade Regulations which deal with overhead 
wires. He can obtain these regulations (or obtain information as 
to where to find them) by makiug application at the offices of the 
Board of Trade, Whitehall, S.W. He should take care to specify 
that he wants the revulations relating to the erection of overhead 
wires otherwise than under the powers of a provisional order or 
special Act. 


LEGAL. 


£225 FOR DAMAGED LEvrEsIGHT. 


WM. VINECOMBE, a fitter’s mate, brought an action’ against the 
Underground Electric Railways of London, Ltd., at the Brompton 
County Court, on Weduesday last week, to recover damages uuder 
the Employers’ Liability Aet. in respect to an injury to an eye, 
Which will probably result in complete loss of sight. — Mr. Seanlan 
(instrueted by Mr. Dabbs) was for the plaintiff, and Mr. N. Scarlett 
for the defendants.—Plaiutiff, who lives at North End Road, 


Fulham, said he was instmcted by his foreman on a cer- 
tain dav in September to grind some iron bars on the 
emery wheels at the Acton Works. As be was doing so a spark 
flew into his eye. It gave him considerable pain, and en the 
next day he had to give up work.—Mr. W. R. Pether, consult- 
ing engineer, said emery wheels, in his opinion, should be more 
completely guarded than were those of the defendants. If there were 
a circular guard with an opening at the bottom for the particles to 
fall out, any danger would be obviated.— Mr. Scanlan submitted 
that the machines were insufficiently guarded: and, further, that 
plaintiff shonld have been provided with goggles.— Mr. Charles 
Frederick Fuller, consulting engineer, called for the defence, 
referred to the accident as au extraordinary one. During the whole 
of his 30 vears’ experience he had not heard of another such. In 
the natural course of things, a wheel travelling at a very high rate 
of speed, such as an emery wheel, would cause a vortex in which 
all particles would be carried along. It was true that gogyles were 
provided in cutlery works, but with such work the operators had to 
bend very closely over the wheels.— The jury awarded plaintiff £225 
damages. Costs were allowed. 


MLAYFIELD & Co. v. PEARCE. 


In the City of London Court, on Tuesday last week, before his 
Honour Judge Lumley Smith, K.C., an action was brought by 
Mesers. J. T. Mayfield & Co., electricians, 63, Cannon Street, E.C., 
to recover the sum of £3 15s. against Mr. J. Pearce, 93, Shirland 
Road, West Kilburn, for supplying electric fittings to his order.— 
Mr. Cole, plaintitfs' representative, said he took the order from the 
defendant, and the price was fixed at £3 15s.—The defendant com- 
plained to the Court that the plaintiffs’ charges were excessive, and 
said that Mr. Cole was very pushing to get the order, and he worried 
him considerably.—Judge Lumley Smith: They always do.—The 
defendant added that Cole made out an estimate and said it would 
be £1 19s.— Witness then said that was cheap, and hoped it would 
not be cheap and nasty. Cole said it would not.—Mr. Cole denied 
that, and said he fixed four lights, a pedestal, and a special green 
shade.—Judge Lumley Smith: I always thought that a guinea a 
light was the proper charge for electrical fittings.— The defen- 
dant: I have since made them a present to the landlord.—Judge 
Lumley Smith told the defendant that if he liked to do that he 
could, but in the meantime he could not say that the plaintiffs’ 
charges were too much.—Judgment for them with costs. 


Meyxrcrpan Tramway Powers: CORPORATIONS aS Punr.ic 
CARRIERS. 


To all municipalities owning or carrying on tramways an action 
brought against the Manchester Corporation, and heard before Mr. 
Justice Farwell in the Chancery Division of the High Court, is of 
the utmost importance. The fight was as to how far a Corporation 
might go in the working and development of its tramway system. 
The question was raised by Messrs. Sutton & Co., the well-known 
carriers, who asked the Court to declare that the Corporation bave 
no pcwer to convey, colleet or deliver for reward any gooda or 
parcels by means of road-vans, hand-carts or messengers, or to 
accept any parcel or goods for such conveyance, collection or 
delivery, or to act as general carriers or as parcels delivery agents, 
forwarding or railways agents, or to undertake the collection of the 
value of the goods on delivery. Messrs. Sutton contended that it 
was wrong fora Corporation to spend money out of the city rates 
for the carrying on of a common carrier's business, and asked the 
Court to grant an injunction restraining the City authority from 
doing what plaintiffs sought to show was not allowable under the 
Tramway Acts. 

The case was argued before his Lordship on Monday and Tucs- 
day, and judgment was reserved. 

Mr. Upjobn, K.C., Mr. Lush, K. C., and Mr. Rowlett appeared 
for Messrs. Sutton, and Mr. Balfour Browne. K.C., Mr. Macmorran, 
K.C.. and Mr. Hugh Fleteher Moulton represented the Corporation. 

Mr. Urzons, K.C., in opening, surveyed the various Acts of 
Parliament which bestowed the powers of working the tramways, his 
object being to show how far a Corporation might go as a trading 
concern. lt was, he said, under the guise of one of those powers 
that the Corporation had established a complete business of 
common carriers and collecting agents. It bad founded, inde- 
pendently of its tramways, a chief office and a chief depót, and a 
large number of depots at which goods were received. The 
Corporation had a very large number of agents all over the dis- 
trict who received parcels, the agencies and depóte extending over 
an area of four miles beyond the tramway termini. There were 
quite 50 vans and 100 horses employed im this business. The 
Corporation had hired a chief depot, which was a basement for 
receiving and sort ing goods, and a single line of tramway had been 
made into it. The sum of £3,185 had been spent on that work; 
£1,600 on vans, harness, &c., £800 stabling, and £3,200 on horses. 
Reviewing the steps taken to set the carrying business into 
operation, Mr. Upjohn said the Corporation had got into trouble 
with the Trades Unionists of the district because they had con- 
templated going out of Manchester for the saddlery required. 


Mr. Justice FARWELL said he thought they were Free Traders in 


Manchester. 

Mr. UrvouN : I am glad to say they are, because the Corporation 
has given notice to introduce a Bill in the first session of the new 
Parliament to give them power to do what we complain of them 
doing, and at a statutory. meeting of the ratepayers that Bill was 
unanimously rejected. I think they showed there that they were 


. Free Traders and did not intend to have Protection at their own 
expense. | l 


— —— — — 


—— - — = 


—— 


Vol. 58. No. 1,471, FEBRUARY 2, 1906.] THE ELECTRICAL REVIEW. 


171 


The learned counsel went on to show the financial results of the 
undertaking, when his Lordship observed that it did not seem to 
have been particularly successful from a financial point of view. 
He had nothing to do, however, with the question of policy. 

Mr. BaLFouR BROWNE, on behalf of the Corporation, claimed 
that they had a right to act as they had done under the 
powers conferred on them by the Tramways Act. All the Corpora- 
tion had done was incidental to, or consequential on, the powers it 
had to carry goods or parcels by tramway. The Corporation might 
have power to do things that the statute had not given it power to 
do because it was a chartered corporation as well as a statutory 
body. The carrier busines3 was properly incidental to the tramway 
business. 

Mr. Macmorran followed on the same side, and contended 
that there must be power of delivery ; for that there was a con- 
siderable amount of authority. The learned counsel cited a case to 
show that the delivery and collection of goods, with all that that 
implied in the way of accommodation, horses, vans and men, was a 
reasonable and usual incident to the Manchester Corporation tram- 
way business, which included the carriage and conveyance of goods 
and parcels. 

His LonpsurP intimated that he intended to put his judgment 
into writing, having regard to the importance of the case. He 
agreed with counsel that there muet be accommodation at each end 
for goods, and, as at present advised, he thought the Corporation 
might distribute; but where he found difficulty was in the con- 
tention that they could go from the extreme north of Manchester to 
places outside the bounds. . 

. Mr. MacMoRBBAN explained that the tramway area extended 
a long way beyond the city of Manchester. 

His LoRpenHrP said, as he understood it, the Corporation claimed 
that when their carts were at Rochdalethey had the right to collect 
parc »ls there and deliver them at Hey wood. 

Mr. MACMORRAN replied that the Corporation claimed that as 
their tramways went beyond the city as far as Middleton depót 
they bad a right to distribute from that depót, and that the same 
carts which were employed for the delivery of goods might be 
employed for the collection of goods. j 

Mr. UPJOHN replied on tbe whole case, and contested the 
right of the Corporation to go beyond the tramway termini in 
delivering or collecting parcels. The power given under the statute 
that ‘‘tramways may be used for the purpose of conveying and 
delivering goods or parcels,” was a power to use the tramways for 
conveying goods or parcels and collecting or delivering them at a 


tramway depot, and not a power to collect and deliver parcels 
away from the tramways. 


- 


RICHMOND AND PORTBANE ASYLUMS BOARD v. EDMUNDSON. 


Ix the King's Bench Division on 16th ult. (according to the Jrish 
Times), before Mr. Justice Wright. in a case in which the Joint 
Committee of Management of the Richmond and Portrane District 
Lunatic Asylums were plaintiffs and Mr. John Edmundson was 
defendant, Mr. Jefferson applied on behalf of the plaintiffs for au 
order for discovery of documents. The action was brought to 
recover the sum of £500 damages for alleged negligence, breach of 
daty, and want of care on the part of the defendant, an electrical 
engineer, in carrying out electric installations, including the putting 
up of telephones and tell-tale clocks in Portrane Asylum under 
contract with the plaintiffs. A number of reporta, counsel stated, 
must have been made on tbe subject; and it was for the inspection 
of these that the application was made.—Mr. Justice Wright 
granted the application. 


BUSINESS NOTES. 


Consular Notes.—SweEDEN.—According to the United 
States Consul at Gothenburg, all the streams of Sweden with a fall 
of water sufficient to generate electricity are soon to be harnessed 
for industria] purposes, and companies are being organised with 
this object in view. The company, Sydsvenska Elektriska Aktie- 
bolaget," was on the poiut of being incorporated and registered at 
the time of writing. The business of the company will be to buy 
real estate and waterfalls, and to crect plant for the production, 
distribution and use of electrical power, and allied branches of 
business. The seat of the board of directors is the city of Halm- 
stad. 'The minimum capital is about £188,000, and the maximum 
about £536,000. A plan to utilise the water power of the River 
Lagan has been worked out. The plan is that the company shall, 
to begin with, purchase the unused waterfalls in the River Lagan, 
and build seven power stations there. A smaller plan of operations 
includes ten larger places to which electric power is to be 
transmitted. According to this smaller plan, which is to be carried 
out first, the transmissions, with branch liues, will be 186 miles 
long and capable of distributing 13,000 B.P. When complete plans 
have been carried out the last-named figures will be doubled. For 
carrying out the small plan the cost is calculated to be about 
£552,000, but the larger system will cost about £214,000 more. 
The estimates for the scheme first mentioned are as follows :— 
For waterworks building, £182,000; for machinery, £80,000; for 
transmission cables and wires, £97,000; and for regulating the 
access and supply of water, £54,000. It is intended to make the 


price of the electric power so low that.the same can compete with 
the cheapest motive power obtained in any other manner, and as 
soon as certain contracts with various communities have been signed 
the work wil] begin. It is considered that the negotiations and 
the work on the different plants will take two yeara before any 
power can be distributed. 2 

BavaBia.—The British Consul at Munich in a recent report 
states that the Munich municipal tramways suffer from. over- 
capitalisation, the Town Council having bought the concern from a 
private company with the stipulation to pay 11 per cent. dividend 
until June 30th, 1906, when the entire electric tramway system will 
pass into the hands of the Municipal Council for the final sum of 
£35,660. In existing circumstances, the undertaking is far from 
flourishing, and in spite of having changed the rate of fares several 
times during the past few years, there was a deficit of £6,500 in 
1904-5. 

Graphite did very well in 1904; prices rose in consequence of an 
increased demand for crucibles, a result of more shipbuilding and 
new armaments in Germany. The export to Austria-Hun and 
to the German States themselves, such as Saxony, Rhenish Russia 


. and Hanover, has trebled. In 1903, Bavaria produced 3,719 tons of 


graphite to the value of £7,439; in 1904, 3,784 tons to the value of 
£8,429. 

The electric machinery industry was one of those which profited 
most by the improved conditions of trade and commerce in 1904. 
The largest electrical machinery company in Bavaria paid no 
dividend in 1903-4, whilst in 1904-5 it yielded one of 4 per cent. 

Since July, 1905, the Munich Post Office has used the municipal 
electric tramways for the transpert of letters and parcels between 
the central and branch offices. The tramway company furnished 
two cars at a cost of £600 each, the driver and conductor of each 
car being officials of the postal authorities. The platforms of the 
cars are closed, the interior, lighted electrically, being divided into 
two compartments, the larger one for ordinary, and the smaller one 
for registered postal matter. The windows are protected by strong 
iron gratings, the doors being also of iron. The exterior is like 
that of an ordinary Royal Bavarian mail cart. The postal 
authorities pay an average of 20 pfennige (24d.) per kilometre, a 
quota of 4 per cent. for expenses incurred, and 6 per cent. 
amortisation. | 

Instead of constructing necessary but expensive railway branch 
lines which yield a low rate of interest on the capital, the Bavarian 
Government inaugurated in the highlands during the summer of 
1905 three lines of motor-omnibuses, viz., Tölz-Lenggrics, Tölz- 
Bichl and Sonthofen-Hindelang. 


Chimney Building.—4A chimney shaft 120 ft. high 
from foundation has been completed at the Dundee Electric Tram- 
ways station at Monifieth within 25 working days. The order has 
been placed with the FERBECK CHIMNEY CONSTRUCTION Co., 
London, E. O., by Messrs. J. G. White & Co., Ltd. 


Advance in German Prices. — The greater cost of raw 
materials in recent months is bringing about a general increase in 
the selling prices of manufactures. It is only a short time since 
the principal companies introduced an advance of 10 per cent. for 
dynamos, motors and transformers, and this was soon extended so 
as to apply to all apparatus used in heavy electrical engineering 
work, including general installation materials. It is now stated 
that a further increase of 5 per cent. has been made in the prices of 
macbinery and apparatus. In addition to this, the Berlin-Hagen 
Accumulator Co., which is the leading firm engaged in this branch 
in Germany, has notified a rise of 10 per cent. It is expected that 


the Boese Accumulator Co. will soon follow the example, if it has 
not already done 80. 


German Banks and Electrical Companies.—It has 
been pointed out on more than one occasion that German banks 
take a considerable amount of interest in the principal electrical 
engineering companies in that country. Some of the financial insti- 
tations undertake the responsibility of representing shareholders at 
the annual meetings. The following is a list of banks which 
attended the recent assembly of the Allgemeine Electricity Co., in 
Berlin:— 


Name of institution. 


Capital represented. 
Deutsche Bank id ... £415,000 
Disconto Gesellschaft 150,000 
Darmstadt Bank 70,000 
Handels Gesellschaft. 145,000 
S. Bleichroder 105,000 
Dresden Bank is . 100,000 
Delbruck, Leo & Co. ^. 80,000 
National Bank 68, 000 
Born & Busse 45, 000 


Schaaffhausen Bank Verein 25, 000 


Although the banks are financially interested in the company, it 
does not necessarily follow that the amount of capital placed 
opposite the name of each institution represents the actual invest- 
ment held by each. It rather shows individual intereet largely in 
combination with the representation of shareholders who are, in all 
probability, customers of the banks. At the same meeting the 
attendance list also indicated that the Zurich Company for Elec- 
trical Enterprises represented a share capital of £123,000; Ludwig 
Loewe & Co., £178,000; Brown, Boveri & Co., £39,000; and 
Sulzbach Bros., shares amounting to £24,000. 


Electrical Work in Japan.—We are indebted to the 


Anglo-Japanese Gazette for the following items relating to electric 
light and traction progress in Japan :— 


Tokio Electric Light Co., Ltd.—The accounts for the half-year 
ended November 30th last show that a net income of 309,168 yen 
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has been earned. A dividend at the rate of 12 per cent. per annum 


was declared, and [15,493 yen placed to the reserve fund, leaving a 
small balance to be carried forward to the next account. l 

Tokio Electric Rathica Co.—The directors’ report shows that the 
net profit for the six months ended September 30th last, including 
the sum of 14,901 yen broughf forward from the last account, 
amounted to 57,062 yen. This amount it was decided to apportion 
as follows:—'To reserve fund, 4,216 yen; gratuities to officials, 
2,800 yen; dividend of 0:624 yen (24 per cent.) on the old shares, 
and 0:374 yen (13 per cent.) on the new shares, absorbing 49,000 
yen, carrying forward to the next account 1,046 yen. Application 
had been made for concessions to construct the following lines:— 
From Amashiro-cho, Azabu to Zaimoku-cho in Azabu vid Sakashita- 
cho, Miyashita-cho and Higakubo-cho; and, secondly, a line from 
Hiroo-machi, Azabu, to Kurama-cho in Shiba vid Matsuzaka-cho and 
Isarago-machi in Mita ; and, by reason of other connections, it was 
decided to apply for permission to cancel the following conces- 
sions :— From Shibaguchi (Itcho-me) to Shimbashi station, and from 
Futabacho in Shiba to the north corner of Uchisaiwai-cho Kojimachi. 

Yokohama.—The Yokohama Electric Tramway Co. have placed 
a contract with the Japanese engineering and contracting firm of 
Messrs. Takata & Co. for the following additional rolling stock :— 
6 No. 21-E Brill trucks, having a gauge of 54 in., wheel base 6 ft., 
diameter of wheel 30 in., axles 32 in. These trucks will carry 18-ft. 
closed car bodies, the length over platform being 25 ft. and the 
width 6ft. The car bodies will be built in Japan, and the trucks 
will be arranged to take Sterling brakes, which Messrs. Takata 
have ordered in the United States. 'The order for the motor 
equipments has been placed with the Westinghouse Electric and 
Manufacturing Co., and consists of six double motor equipments, 
each of two Westinghouse 12-H. . and 25-H.P. railway motors, the 
motors to have nose suspension, and to be complete with stitable gears, 
gear case, pinions, &c. Each equipment will be supplied with two 
Westinghouse No. 211 brake controllers, and will also be supplied 
with double trolleys with 14-ft. poles, the distance between trolley 
wires being 18 in. A large order for spare gear and motor parts 
has been placed with the same company. fix pairs of Van Dorn 
automatie draw-bars, No. 5, with ball joint suitable for pulling a 
trailer weighing 20 tons, have also been ordered for the trucks. 
Our contemporary adds: —“ The greater portion of the equipment 
has been ordered from America, and it seems evident, judging by 
the number of contracts which Messrs. Takata and other Japanese 
contractors place in that country and on the Continent, that 
British electrical manufacturers are not securing a fair share of 
the orders being given out in Japan.” 


United States Electrical Progress.— Remarkable 
progress has been made by the electrical industry in the United 
States during the past year, says the Financial Times. According 
to the last issue of the Boston News Bureau, the value of electrical 
apparatus manufactured was $217,000,000, or $41,500,000 more than 
in 1904. $42,000,000 of the above total is represented by motor- 
cars, $40,000,000 by insulated wire and cables and $37,500,000 by 
telephone apparatus. 

Estimated earnings of the different classes of electrical corpora- 
tions during last year were as follows :— 


| 1906. 1904. 
Telegraph and cable companie $45,000,000 840, 000, 000 
Telephone companies *4 V 140,000,000 111,000,000 
Electric light companies x: vs 185,000,000 120,000,000 
Street and other railway companies. 825,000,000 290,000,000 
Isolated plant supply companies s 75,000,000 60,000,000 


The increase for 1905 is no less than $100,000,000. 


Trade Announcements,—The premises (Fulham Palace 
Road) and business of the SOUTH-WESTERN ELECTRICAL Co. have 
been acquired by Mr. Claude S. Hunter, and will be personally 
carried on by him under the name of the ELECTRICAL CONTRACTING 
Co. The old staff is being retained. 

The WEST BRoMwicH ELECTRIC Light AND POWER Co., which 
was established in 1898 by Messrs. F. R. Richardson and J. D. 


Carlmark, has altered its name in consequence of confusion that has 


arisen since the opening of the Corporation electricity department, 
leading to the misdirection of letters, &c. The business will in 
future be carried on by the two partners mentioned, under the title 
of RICHARDSON & CaARLMARK, at 402, High Street, West Bromwich, 


- Dissolutions and  Liquidations, — The WEBSTER 
ELECTRICAL ENGINEERING Co., LTD.—A petition to wind up this 


company has been presented by the Midland Electric Wire Co., of g 


Leiċester, and is to be heard at Bradford on February 13th. 

Dewspory, BATLEY AND BiRSTALL Tramways Co., LTD.— The 
company is winding up voluntarily, with Mr. Stewart Humphrey as 
liquidator. 2. | l 

Mexican Evectric Works, Ltp.—This company is winding up 
voluntarily, with Mr. A. Ellert, of London, as liquidator. 

Domestic Suppty Co.—Messrs. T. J. Gough, electrical engineer, 
and Joseph Ogden, works manager (Domestic Supply Co., 94, 
Market Street, Manchester), have dissolved partnership. Mr. 
Ogden attends to debts and continues the business. 

The Victoria ELECTRICAL Co.—Messrs. A. Perricord, R. Vivian 
and R. W. Whaley, electrical engineers, 47, Victoria Street, West- 
minster, have dissolved partnership, Mr. R. Vivian having retired 
Írom the firm. 

Orro ELECTRICAL MANUFACTURING Co. (1905), I.rp.—Creditors 
must send particulars of their debts to the liquidator, Mr. E. H. 
Fletcher, 14, George Street, Mansion House, E.C., by March 17th. 
| APOSTOLOFF AUTOMATIC TELEPHONE PARENT SYyNDICATE.—AÀ 
meeting is to be held at 14, George Street, Mansion House, on March 
6th, to hear an account of the winding up from the liquidator, Mr. 
Ernest Cooper. 

Ross & MITCHELL (Electrical Engineers, Victoria Mills, Ossett). 
— Mesars. W. Robb and C. Mitchell have dissolved partnership. 


The UxirE&p Erecrnic Co., Electrical Engineers, 38, South Castle 
Street, Benn's Gardens, Liverpool.— Messrs. W. Turnbull Gray and 
Thomas Bogle have dissolved partnership. Mr. Bogle willattend to 
debts. 


A New Journal. — We have received the first 
number of Tire News, a monthly paper published in New York. 
It will devote itself to the discussion of matters relating to rubber 
tires for automobile and other purposes. The new paper is issued 
from the offices of our old friend the India-Hubber World (150, 
Nassau Street, New York). 


Old Copper.—The British INSULATED AND HELSBY 
CABLES, Lrp., has purchased from the Bradford Electricity Com- 
mittee 16 tons of scrap copper at £83 per ton, and 16 tons of scrap 
lead at £16 per ton. 


For Sale.—The stock-in-trade of PULLEN & SHORE, LTD., 
Bolton (in liquidation), is to be sold by tender on February 9th. 
Some particulars appear among our advertisements to-day. 


Electro - Therapeutic Exhibition. — A successful 


exhibition of the British Electro-Therapeutic Society was held at 


the rooms of the London Medical Society, Chandos Street, W., 
recently. Amongthe exhibitors were Messrs. H. W. Cox, Ltd., who 
showed & complete X-ray outfit and radiograph ; Messrs. W. Watson 
and Sons, who exhibited induction coils, intensity coils, &c.; Mr. 
E. M. Holquist, who had on display the Sunbeam electric light 
bath; and Messrs. Krupka & Jacoby, whose exhibit consisted of a 
complete portable pedestal outfit including motors, operating 
surgical and massage instruments, examination lamps, cauteries, &c., 
and instrumenta used in connection with faradisation, galvanisa- 
tion, electrolysis, &c. The Tantalum” lamp was also to the fore. 


Annual Dinner.—The annual staff dinner of Messrs. 
W. T. Glover & Co., Ltd., was held at the Trafford Park Works on 
the 25th ult., and a smoking concert followed. Mr. E. A. Claremont, 
the managing director, was in the chair, and over 200 members of 
the staff attended. 


Parliamentary.—Scoffish — Bills.—On Monday, Mr. 
Campion, one of the Examiners, had before him the Scottish Orders, 
which are being promoted this session, aud which, after passing the 
preliminary Standing Order stage, will be dealt with locally, unless 
Parliament decides otherwise. The Examiner found that all the 
necessary steps had been complied with in the case of the following 
Bills :— 

Edinburgh Corporation.—In this Bill powers are taken for the 
construction of new tramways, the estimated cost of which is put 
down at £116,057. ` 

Edinburgh Suburban Electrice Tramırays.—Suspended Bill from 
last session. 

The consideration of the following Bills was postponed until 
February 20th :— 

Dunbartonshire Tramuays.—To confer powers on the Electric 
Supply Corporation, Ltd., with regard to the maintenance and 
construction of tramways in the county. About 11 miles of tram- 
ways are proposed, and the engineer's estimate is £83,065. 

Ardrossan, Saltcoats and District Tramwayx.— Proposed to 
incorporate a company with a capital of £150,000, to construct about 
114 miles of tramways. Engineer's estimate, £64,503. 

Dunfermline and District Tramways.—To incorporate a company 
with a capital of £250,000 to make and maintain 18 miles of tram- 
ways. Engineer's estimate, £88,661. i 

Falkirk and District Tramways.—To empower the company to 
construct an additional 6 miles of tramways at an estimated cost of 
£35,291. : 

Notice of opposition has been lodged in the case of the last three 
Bills. 

Standing Orders, —On Monday, Mr. Jeune, one of the Examiners, 
found that Standing Orders had been complied with in the case of 
the Wallasey Tramways and Improvements Bill, and the North 
and South Shields Electric Railway. The consideration of the 
North-East Loudon Railway Bill was postponed, it being stated 
that there was a meeting of parties that day with a view to 
avoiding any non-conipliance. 


Callender's Hospital and Distress Fund.—We have 
received a copy of the third annual report and balance-sheet of thia 
excellent fund. The general meeting was held at Erith on 
January 20th, with Mr. T. O. Callender in the chair. Altogether 
the penny weekly subscriptions of the members realised the hand- 
some sum of £247 odd, and to this Callender's Cable Co. added £50, 
and a number of friends a further £26. Letters for surgical 
appliances were grauted to 87 members, for convalescent homes to 
seven members, and £57 10s. was distributed in cases of distress. 
A large sum was distributed in the form of annual grants to a 
number of hospitals and other institptions. Mr. W. E. Wimshurst 
is hon. secretary and treasurer of the fund. 


France,—Two Freuch aluminium-producing companies, 
viz., the Société de Neuhausen and the Cie. des Produits Chimiques 
d'Alais et de la Camargue, have combined to form the Société 
Electro-Mctallurgique Francaise de Froges with a capital of 
10,000,000 francs. ‘The capital was subscribed several times over. 

The Société pour l'Electro-métallurgie en Espagne has been formed 
with offices at Rue de l'Arcade, 36, Paris, and with a capital of 
40,000 fr., with a view to the exploitation in Spain of the patents 
of C. Tossizza for two processes for the electrolytic extraction of 
copper and zinc. "The directors are Messrs. J. Tossizza, de Mayol, 
de Lupé, de Joly, Paul du Buit, Alberto Thiebaut and Pedro 
Chalbaud y Errazquin. 
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Catalogues and Lists. The C. W. Hunt Co., New 
Tork. — Another of their series of fully illustrated catalogues. It 
gives a detailed account of the Hunt Industrial" railway. 

From the Trarrosp Park Estates, LTD., of Manchester, we 
have received an interesting-pamphlet relating to Trafford Park as 
a desirable manufacturing centre. Photographic views typical of 
the various works and industries in operation there are given. 
Manufacturers in search of a suitable locality for new factories 
should read the pamphlet. P IT R 

The GENERAL ELECTRIO Co, LTD., London, E.C.—A new 
pamphlet (H 1,102) showing many new and attractive designs of 
electric radiators for service in offices, bed and drawing rooms, 
halls, and on board ship. We understand that the prices have now 


been considerably reduced in the hope of making electric heating 


more popular among the genera] public. 

The Son ELECTRICAL Co., Lrp., Charing Cross Road, W.C.— 
Catalogue (36 pp.) section M., giving specification matter, illustra- 
tions, tabulated data of outputs, speeds and prices of continuous 
current dynamos and motors, also single-phase induction motors, 
motor-generators, electro-plating dyna wos, regulators, dynamo 
brushes, portable electric drilling machines, electrically-driven boot 
and knife machines, and other electrical machinery. | 

The Concorpia ELECTRIC Wiege Co., LTD, 34, Queen Street, 
E. C.— Illustrated list of their new flexible arm electric desk lamp, 
for draughtsmen, book-keepers, engineers, &c., employed on close 
works. 

The Crry or Lonpon Woopn-WoonL Co., of Plover Works, 
Hackney Wick,-N.E., have sent us samples of their wood-fibre 
suitable for. packing goods. It is claimed to be specially light, 
being cut from white pulp wood. : 

Messrs. GEreEL & LANGE, London, S.E.—Interesting pamphlet 
illustrating some of the everyday applications of the Economical 
Turn-Down" lamp ; also a list relating to ORonite and Manson 
insulating and protecting tapes, wi.h names of a number of elec- 
tricity works where they are in use. ` 

The BRITISH WESTINGHOUSE ELECTBIC AND MANUFACTURING Co., 
Ltp.—Several illustrated publications, dealing respectively with 
the Westinghouse-Bremer open arc lamp, type "S.B." direct- 
current motors, and  direct-current . engine-type generators. 
Dimensional drawings, tabulated data and half-tone views of 
plant running in several English electricity supply stations appear. 
. Messrs. WM. WADSWORTH & Sons, School Hill, Bolton.— Illus- 
trated catalogue of hoisting machinery. The firm makes any type 
of hoist or lift (excepting hydraulic). Among the various contents 
of this 76-pp. catalogue we find some general notes on electric lifts, 
and the cost of working same. The electrical specialities described 
are self-landing and delivering hoists, goods lifts, passenger lifts, and 
friction hoists, while there are in the hand section overhead tram- 
rail and trolley-hoists, warehouse lifts, jib-cranes and many bandy 
hoist accessories. An accompanying booklet contains a collection 
of numerous testimonials that have been reccived by the firm from 
users of their hoisting and conveying machinery. 

Mr. E. B. Gray, Hythe, Colchester.— Price lists of direct-current 
motors from 4 to 13 H. .; also motor-starters. 

Messrs. CHAS. Macrmnrosp & Co., Lrp. Cambridge Street, 
Manchester.—Small catalogue (18-pp.) giving details in tabulated 
form of their vulcanised india-rubber wires and cables for electrical 
work; also flexible cords, telephone wires, jointing materials, &c. 
Some loose lists give particulars of the firm's W. and R. dry 
battery. | 


Motor-cars in Australia.— From the BRITISH EMPIRE 
Morog TRADE S ALLIANCE, Lro., we learn that there are already 
some 500 motor-cars running in Sydney and suburbs, and 
nearly 1,000 altogether in New South Wales. The New South 
Wales Government and sundry private companies are also 
establishing motor-’bus services. There are also about 400 motor- 
boats. on Sydney Harbour and the adjacent waters, and the New 
South Wales Motor-boat Club possesses about 140 active members. 
This will show how motoring is catching on there and what an 
opening there is for exporters. 


Swiss Customs Tariffs.—New Customs tariffs have 
been in force in Switzerland since the beginning of the year. The 
principal alterations refer to the following articles:— Carbons for 
electric lighting are taxed 6 fr.; motor-cycles 12 fr. a-piece; 
dynamo-electric machines and electric transformers 5 to 14 fr.; 
cables of different kinds, 12 to 18 fr. 


Tank and Flue Contracts,— Messrs. THOMAS PIGGOTT 
AND Co., of Birmingham, have recently secured orders for 20 
pressed steel standard tanks for Buenos Ayres, a riveted steel 
chimney, 6 ft. diameter x 125 ft. high, pressed culvert pipes 36 in. 
diameter, for South Africa, and riveted rectangular flues for New- 
castle power station. 


Bankruptcy Proceedings, — ROBERT PRIES.— The 
public examination was held on January 26th before Mr. Registrar 
Brougham at the London Bankruptcy Court, of Robert Pries, lately 
trading in partnership as Durtnall & Pries, electrical engineers, at 
82, Bunhill Row, E. C., and Stour Street, Canterbury. The state- 
ment of affairs shows liabilities £1,289 10s. 10d., against assets 
£28 3s. 11d. Replying to Mr. Walter Boyle, Assistant Official 
Receiver, the debtor stated that he came to this country from 
Germany in April, 1894. Being without capital he worked as a 
mercantile clerk until October, 1901, when he joined Mr. Durtnall 
in partnership, paying £250 fora half share in the business. The 
money was given to him by his father, who subsequently provided 
a further £600, all of which went into the business. It was 


insolvent when witness became a partner, but the capital that he 
introduced put it on a sound footing. They traded at Bunhill Row 
and Canterbury until April, 1902, when there was.a dissolution of 
the partnership. Mr. Durtnall had overdrawn to the extent of 
£151, and witness gave him the alternative of retiring from. the 


firm or having proceedings against him instituted. The former. 


/ 


course was chosen, and the debt was forgiven upon Durtnall's 
leaving the business, In October, 1903, witness sold the Canterbury 
business for £250 and put the money into the London account. In 
1902 and 1903 he made a net profit of £250 a year on the trading. 
His troubles commenced in the early part of 1904, when, owing to 
violent competition and the cutting of prices, business dropped off 
and profits dwindled away. In September, 1904, he took larger 
premises at 75, City Road, E.C, at a rent of £225 per 
annum. He had only paid £68 for the Bunhill Row premises 
but he was given to understand that he could sublet a portion of 
75, City Road for £180, which would leave him the ground floor and 
basement at a net rent of £45 a year. The only sub-rent that he 
received, however, was £20 for a six months’ tenancy of a third 
floor. Creditors began to press in the spring of 1905, and negotia- 
tions for a partnership came to nothi A judgment was obtained 


by a creditor in June, whereupon he closed the business and con- 


sulted.a solicitor, who advised a deed of assignment. The judg- 
ment creditor on June 8th levied execution, and seized and sold off 
thé stock and effects. Stock which had cost over £600 was gold for 
£200 ; the landlord got £110 and coste, and the remainder was paid 
into Court for the benefit of the judgment creditor. That disposed 
of the whole of his assets. A petition was presented by.& creditor 
on July Ist, but a few days later witness went to Germany. His 
father died there on July 9th, leaving the business to the widow, 
for whom witness had since managed it at a salary of £7 10s. per 
month. He was interested to the extent of £70 or £80 in his father's 
estate, but it was only payable after the death of his mother. This 
was his firat failure. The examination was concluded. 

H. J. C. SoMERVILLE.—At a sitting of the London Bankruptcy 
Court held on Tuesday, before Mr. Registrar Linklater, Henry J. C. 
Somerville, 109, Victoria Street, Westminster, engineer and 


adviser on patents, attended for public examination upon accounts. 


showing total liabilities £4,875 13s. 10d. (unsecured £4,190 12s. 4d.), 
and assets valued at £1,200 18s. 6d. In the course of his evidence, 
the debtor said he hadassisted in the promotion of several limited 
companies. Among the number was the Otto Electrical Manu- 
facturing Co., Ltd., which he promoted in March, 1904, jointly 
with Mr.J. Deakin and Mr. Otto Gross, to exploit the Otto flame lamp. 
The nominal capital was fixed at £10,000. A manufactory was 
established at Manchester with £5,000 supplied by Mr. Deakin. 
Witness acted as a director at a salary of £50 a year, and for his 


services in the promoting he received 2,448 shares. A Mr. Jenkins 


subsequently obtained an option to purchase the assets for £10,000 
in cash, and £15,000 in shares. He paid a deposit of £1,000, which 
was given to Mr. Deakin, but the arrangement went no further. 
The original company was still in existence, but witness had no 


interest in it, he having disposed of all his shares. Since the 


beginning of 1905, he had been without occupation, and practically 
without income. In July he was sued by Messrs. Maple & Co. for 
the cost of furnishing and decorating his houseboat, and in October 
he was made bankrupt. The examination was concluded. 

W. LESLIE.—At the Wandsworth Bankruptcy Court, on 25th 


ult, William Leslie was brought up in custody from Brixton 


Prison to undergo his public examination. He refused to answer 
questions about his salary as enginecr at the Grand Theatre, 
Fulham. The hearing was adjourned. 


Book Notices. Baku: an Eventful History. By J. D. 
Henry. London: Archibald Constable & Co. Price 12s. 6d. 
net.—The reviewer lays down this book with a sigh at its remark- 


able stratification. Part I., which deals with “ the origin, progress, 


have been summarised as the rise of the industry.” 


and present position of the Russian petroleum roa might 

art II. 
does not need editing so far as its title goes, which is "the rising 
in the Caucasus." Part III. is concerned with Batoum. The line 
of division between the strata is clearly marked. Taking Part I. 
as the primary, we have in these pages a sequel to Mr. Charles 
Marvin's “ Region of the Eternal Fire,” which we read in our 
more impressionable days.. Since its publication much has happened, 
for instance, the projects of Skobeleff are as dead a document as 
the death warrant of Charles Stuart, and, still more important, 
petroleum, which Marvin regarded chiefly from its applicability to 
boiler furnaces, now stands in a vastly different category to the 
engineering world by reason of the development of the internal 
combustion engine. Those who want to know more about the 
growth of this industry than was prophesied by Marvin, or is 
related in the Encyclopedia Britannica,” cannot do better. than 
delve into the primary and tertiary strata of this book. It is ably 


-written, not overburdened statistically, and goes into historical 


detail. The secondary stratum savours too much of the epistles of. a 


special correspondent from a-scene of grim horror. Bald and 
bloody, it tells of fantastic self-mutilation, of organised massacre 
and rapine, of bitter racial conflict and recrimination. Not that 
the recrimination counts for much, but the stories of random street 
shooting, sacking of houses, of men defending their homes till the 
last cartridge had gone, and of the deaths which followed, are not 
nice. And after one indiscriminate massacre was ended, with the 
dead arranged along the sides of the streets, the reader takes note 
of the two rival races joining arm in arm and dancing. The ter- 
tiary stratum is peacetul, telling of Batoum, the Black Sea oil-port 
of the Caucasus, and the building up of the tank-steamer trade. 
Regarded as a whole, the first and third parts should be read -by 
all who would be well-informed concerning the history and scope 
of the petroleum industry. The intermediate section may be 
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regarded as optional, unless the reader is going to reside in or visit 
that happy region. Personally, the reviewer likes his horrors in 
‘the form of avowed fiction, horrors in the form of truth are too 
horrid even for sandwiching between the sections of what is mainly 
a technical work of reference. | 

The Application of Electric Motors to Machine Driving. By 
Andrew Stewart. Third edition. London: S. Rentell & Co. 
Price 2s. — A third edition does not call so much for 

the reviewer's criticism as for judicious praise. The fact that 
two preceding issues have been through the Press and have been 
criticised or lauded on their appearance, gives to the careful author 
opportunity for revision. This little book has a distinct educa- 

tional value, and while not appealing specially to the engineer, it 
does appeal to the engineer's clients. The central station engineer 
seeking a better load-factor can commend different sections to pro- 
bable consumers. The nature of the:e may be judged from the 
following titles of the chapters: — V. Electricity in Iron and Steel 
Works; VI. Electric Power in Shipbuilding and Engineering 
Worke; VII. Application of Electric Motorsto Printing Machinery ; 
VIII. Electric Power in Textile, Finishing and Paper Factories; 
IX. Electric Cranes and Lifte; X. Miscellaneous Applications ; 
XI. Electricity Tariffs. 

Compared with the earlier editions, the present bas been brought 
up to date by dealing with modern types of motors and their gear- 
ing. As we have said, the book is an educational one, and may 
be commended to manufacturers who are considering, or who need 
to he induced to consider, the merits of electricity for driving their 
factory machinery. 

Die Elektrischen Bogenlampen, 
und Anwendung. | By J. Zeidler. (Vol. 6 of Electro- 
technik in Einzel- Darstellungen).- Brunswick: Fried 
Vieweg & Sohn.—The subject of arc lamps, though evidently 
lending itself to separate treatment, is usually dealt with in a con- 
densed manner under the general head of electrical apparatus, so 
that there is certainly room for this little book. It is arranged to 
suit the requirements of students, and at the same time gives most. 
of the practical information required by those in charge of arc 
lamp installations. Historical information and descriptions of 
obsolete lamps are entirely omitted, whilst the construction of 
modern lamps (especially those of the Allgemeine Elektrizitiits 
Gesellschaft) is described in detail with the aid of excellent 
diagrams. The book is divided into four parte :—(1) Principles of 
action and electrical conditions; (2) construction; (3) light dis- 
tribution and the use of arc lamps for various classes of lighting ; 
and (4) the installation of arc lamps and their auxiliary apparatus. 
Under these headings the design and mode of action of series, 
shunt and differential lamps are fully discussed, and their behaviour 
as open, enclosed and flame arc lamps, both on direct and alternate 
current supplies, is considered. The information contained in the 
enis is, on the whole, accurate and up to date, but some of the 

lanations given, especially in the photometric section, are 
rather obscure and might be expanded with advantage. 

The Caxton PUBLISHING Co. is issuing immediately the first of 

six volumes on Modern Buildings; Their Planning, Coustruction 
and Equipment." The work will treat systematically of planning, 
construction, specification writing, quantity surveying, dilapida- 
tions, heating, ventilating, electric and gas lighting, internal 
fittings and decorations, and everything of interest to those axso- 
ciated. with the building trades. The general editor is Mr. G. A. T. 
Middleton, Vice-President of the Society of Architects, who will be 
assisted by a staff of writers who are experts in their various 
departments. 

“Annual Report of the Director of the Bureau of Siundards to 
the Secretary of Commerce and Labour for the Year ended June 
30th, 1905 (U.S. A.).“ Washington: By authority. 

„Experimental Electro- Chemistry.“ By N. Munroe Hopkins. 
Juondon: Arcb. Constable & Co., Ltd. 128. net. , 

“Electric Power: What it is, and What it can do.” By A. W. 
Marshall London: Percival Marshall & Co. 3d. net. 

“The Physical Review." Vol. XXII., No. 1, January, 1906. 
Lancaster, Pa., New York and London: The MacMillan Co. 

“The School of Mines Quarterly." Vol XXVII., No. 1, Novem- 
ber, 1905. New York: Columbia University. 

“ L/Année Electrique : Revue Annuelle des Progrès Electriques 

"en 1905.“ By Dr. F. de Courmelles. Sixth year. Paris: Ch. 
Béranger. F. 3.50. . 
Proceedings of the Engineers’ Club of Philadelphia.” 
Vol. XXIII., No. 1. January, 1906. Philadelphia: The Club, 
1,122, Girard Street. 

* An Economical and Technical Study of the Mechanical Traction 
of Boats on Rivers, Canals and Lakes." By St. J. Clark and L. 
Gérard. 

“ Electric Hauling of Boats: Notice of the Tests relating to Pro- 
portional Adhesion Tractors." By L. Gérard. 

Messrs. Archibald Constable & Co., Ltd., have ready for publica- 
tion during February the following new books The second volume 
of “ Motor Vehicles and Motors," by W. Worby Beaumont ; Tunnel 
Shields and the Use of Compressed Air in Subaqueous Works, " by 

` Mr. W. C. Copperthwaite, M. Inst. C. E., one of the engineers to the 
London County Council. The work contains over 250 illustrations 
and diagrams; '* Modern Turbine Practice and Water Power Plant,” 
by John Wolfe Thurso; * The Seven Follies of Science,” by Mr. 
John Phin, editor of the Marquis of Worcester's Century of 
Inventions and the Workshop Compendium; a new book by 
N. Munro Hopkins on * Experimental Electro-Chemistry," for use 
in the lecture room and the laboratory ; a new edition (15th) of 
Gas Gasolene and Oil Engines,” by G. D. Hiscox, containing a 
special section on gas producer plants ; a second and revised edition 
'of Mr. Bertram Blount’s staudard book on Practical Electro- 
Chemistry.” 
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Calendar, — Messrs. HoBDELL, Way & Co., Lrp. 
engineers’ furnishers, 65, Crutched Friars, E.C., have issued a 
hanging wall calendar with monthly slips. Illustrations of a 
number of their specialities appear on the card. 


LIGHTING AND POWER NOTES. 


i failure in the E. I.. supply to the town 
occurred on Saturday last. 


Barking.—The U.D.C. has — as an experiment, 
to charge for E. L. in artisans’ dwellings as follows: — Buildings 
containing two lights, 4d. per week; ditto, four lights, 6d. per 
week. This is in place of slot meters. 

Acting on the advice of the electrical engineer (Mr. H. L. 
Howard), the U.D.C. has decided to discontinue the execution of 
repairs to wiring and the supply of fittings by the department to 
private consumers, and has instructed Mr. Howard to prepare 
regulations for the wiring, &c., of consumers' premises by con- 
tractors. 


Birmingham.—The Electric Supply Committee has 
recommended the T.C. to adopt a scheme whereby electric motors 
and starting switches can be supplied on the hire system. Under 
the scheme the committee do not propose that any wiring work 
shall be carried out by the department, so that the work of this 
character will fall lareely iuto the hands of the wiring con- 
tractors in the city. Hirers will, however, be given an oppor- 
tunity to purchase motors. 


Brighton.—The borough accountant has presented a 
report in reply to criticisms upon the financial methods adopted in 
connection with the municipal electricity undertaking, and states 
that “the fact that over £110,000 has been provided for debt repay- 
ment makes ebeurd the criticism that no provision had been made 
for depreciation." 


Durham County.—At the meeting of the C. C. on 
January 24th, the Electricity Supply Committee submitted a 
report dealing with 182 municipal electricity undertakings, which 
stated that local authorities charged consumers 110d. per unit lesa 
than private companies, while the working expenses were 54d. less 
per unit. It was further reported that Mr. J. E. Hodgkin, of 
Darlington, had offered to confer with the Committee with a view 
of making an investigation and reporting upon the practicability of 
a county scheme, without fce, and this offer was recommended for 
acceptance. Alderman Samuel opposed the acceptance of the 
offer, and advocated the payment of some expert selected from the 
open market. On a division, the recommendation uf the Com- 
mittee was rejected by 27 votes to 17. 


Edmonton.—The U.D.C. proposes to transfer its prov. 
order to the North Metropolitan Electric Power Supply Co. Notice 
to this effect appears in the London Gazette for January 26th. The 
consideration money is £2,800. - 


Gillygalr.— Providing u prov. order for E. L. is obtained, 
the U. D.C. has decided to negotiate with the Powell-Duffryn Co. 
with a view to arranging terms for a supply of energy for public 
lighting at Bargoed. The E.L. Committee bas also been asked to 
negotiate with the Rhymney and Aber Gas Co. who, it was stated, 
would withdraw their opposition to the E.L. scheme on the intru- 
duction of certain clauses. 


Glasgow, — The Electricity Committee, having con- 
sidered the remit made to it by the T.C. to reconsider its decision 
as to the new boilers required for the Port Dundas and St. Andrew's 
Cross generating stations, has agreed to recommend that the whole 
contract for the ten boilers be given to Messrs. Babcock & Wilcox. 
The former decision has been re-affirmed. 


Grimsby.—A L.G.B. inquiry was held on January 25th 
into the Corporation’s application for a loan of £18,000 for exten- 
sions of E. L. plant, buildings, cables and mains. The extensions 
are needed to enable the Council to supply energy to the Great Cen- 
tral Railway Docks. There was no objection, but the inspector 
emphasised the necessity of creating a reserve fund, pointing ont 
that it not infrequently happened that the revenne-carning capacity 
of plant had ceased before the plant itself wasactually paid for. 


Horley.—The B. of T. has written to the Reigate R.D.C. 
intimating that as the requirements of the Horley E.L. Order, 1904 
(which was transferred to the Horley Electricity Supply Co.) have 
not been complied with, the Board proposes to revoke the order. 
As the matter is a private one, the Council has decided to take no 
steps. 


IIford.— The U. D. C. has received from the IL. G. B. 
sanction to a loan of £5,000 for E. L. purposes. 


India.— CAL CV TTA. — There seems, from the frequent 
expressions of the Indian Press, to be much dissatisfaction on 
the score of the cost of E. L. and power supply in Calcutta. The 
rates, we believe, are 8 annas per unit for lighting, and 4 anuas per 
unit for power, subject to rebates for quantities. ‘lhe report for 
1904 issued in April last, gives the total number of units sold 


b during the year as 2,760,457, and the gross revenue at 460,243, 


which is about 5:23d. per unit sold. A Calcutta paper says that the 
City Corporation will shortly be asked to consider a new agreemett 


— — - 
- 
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which the Government proposes to make with the Supply Corpora- 
tion, in abrogation of all previous licenses, and expresses the hope 
that such an opportunity will not be passed for making better terms 
for the public. | l 


Leyton.—The.U.D.C. has decided to ask other Councils to 
co-operate in calling the attention of the' Government to the 
unne expense imposed upon local authorities by the omission 
to insert in private Bills the “necessary " protection clauses. It is 
suggested that power should be given to charge companies which 
neglect to insert these clauses, with the expense to which their 
omission puts the municipal authorities. 


London.—C:iry.—The City of London Electric’ Light 
Co. has applied to the Public Health Department of the Corpora- 
tion for permission to carry out, at its own expense, some 
lighting experimenta, to demonstrate the superiority of electricity 
over gas. The thoroughfares selected by the company are Newgate 
Street, Holborn, New Bridge Street and Farringdon Street. It is 
to be hoped that the Committee will assent to the company's pro- 
posal. 

BaTTERSEA.—On the recommendation of the electrical engineer, 
it has been decided to expend £1,935 on new plant to cope with 
the demand during next winter. 

WEsTMINSTER.—On the 27th ult., at the Surveyors’ Institution, 
Westminster, Sir Edward Boyle, K.C., M.P., sat as arbitrator in a 
case between the L.C.C. and the Westminster Electric Supply 
Corporation, arising out of the L.C.C. Improvements Act, 1900. 
For the company it was explained that the claim put forward by 


4 


the company was connected with the Westminster improvement. 


The company had a generating station in Millbank Street with a 
river frontage, and it was necessary for that station to be removed 
in order to make way for the improvement. In authorising the 
improvement, Parliament inserted a clause in the Act imposing 
on the C.C. an obligation to reinstate the company’s station 
on a site equivalent in all respects to the site of which 
the company was being dispossessed. A new site had been 
offered by the C.C. in Horseferry Road, and the question which 
the arbitrator was asked to determine was whether that site was 
equivalent to the old oné. It was submitted that the onus of proving 
that it was equivalent, was on the L.C.C., and that, therefore, it 
should open the case. The site offered was slightly larger—by 694 
sq. ft. n the old one, but the area was not the only question to 
be considered. Situation had to be taken into account, with the 
question whether the company could conduct its business with as 
great facility and the same capacity as before. 

Sir Edward Boyle decided that the company must open the case 
and state its objections to the suggested site. Witnesses were 
called who criticised the site in detail, and the arbitration was 
adjourned —Globe. E 

MARYLEBONRE.—The B.C. Electric Supply Committee on Tuesday 
last, reported on the financial position of the undertaking on 
December 31st. With regard to the amount required to pay the 
award, &c., to the Metropolitan Electric Supply Co., and the 
expenses in connection therewith, Mr. Wright, the consulting 
engineer, estimated it at £1,378,692. The total net estimated 
expenditure is now, however, £1,415,876, or an excess of £37,184. 
Mr. Wright's first estimate was made before the long delays 
occurred which rendered it a matter of impossibility to prevent 
the Metropolitan Co. expending large sums which have been of 
little value to the borough. Another question of expenditure 
was for erecting a generating station and changing over the 
supply from 100 to 240 volts. This Mr. Wright estimated at 
£540,600, but the actual expenditure is now estimated at £587,662, 
or an increase of £47,062. This the Committee stated to be caused 
chiefly (£41,000) by the increase in the cost of change of pressure. 
Another factor in the increase is the probable bonus (£6,552) which 
will be earned by the turbine contractors (Messrs. Parsons) owing 
to the greater efficiency of plant. The advance in the price of 
copper at the time of the acceptance of the feeder contracts is 
stated to further account for the increase in the estimate, as did 
also the cost of providing special mains to take over a large area in 
bulk, instead of in small sections, as originally intended. On the 
total figures the estimates under both divisions of expenditure bad 
been exceeded by £84,246, and, adding £38,500 for site, £122,746. 
It will therefore be necessary to increase the capital charges by 
the sum of £7,110, and also to add 14 per cent. depreciation charge 
on new plant (£47,062). This will make a charge for capital and 
depreciation of 47,815 per annum more than was estimated. 
The Committce has no doubt that the Council will save at least 
4d. per unit in the cost of generation, which will amount to a 
saving on Mr. Wright's estimates of £15,200 a year. Sanction will 
be required from the L.C.C. for £151,162 to complete the scheme. 
An arrangement has been entered into with the Hampstead B.C. 
for the exchange of E.L. areas, so as to make them co-terminous 
with the boundaries of the respective boroughs. 

L.C.C.—The Stepney B.C. is endeavouring to get the C.C. to 
drop ite bulk supply Bill and to support the private Bills in the 
House. - : 

It has been resolved to seal petitions for presentation, if necessary, 
against several underground railway Bulls, tramway Bills, and 
electric supply and power Bills. 

The Theatres and Fire Brigade Committees have brought forward a 
joint report in regard to the inspection of theatres and other places 
of amusement. It was suggested that a re-arrangement should be 
made whereby the chief officer of the fire brigade should in future 
be responsible for the inspection of electric lighting installations 
and heating and other mechanical appliances in theatres, that two 
officials from the engineer’s department should be transferred to the 
fire brigade, and that an electrical and mechanical engineer, at a 


— 


of £400 a year, and an electrical engineer at £200, should b 
advertised for and attached to the fire brigade. In the course of 


their report, the Theatres Committee stated :— 


As regards the inspection of the E.L. and heating arrangements 
in places of public entertainment, for which at present the chief 
engineer is responsible, the Committee thinks that this also should 
be placed under the controlof the chief officer ofthe fire brigade, 
so that the number of departments concerned in the inspection of 
places of entertainment may be reduced to two. At present tke 
staff of the engineer’s department which is constantly engaged on 
this work, and whose salaries are charged to the theatres account, 
consists of one first-class and one second class, assistant engaged 
on the inspection of E. L. installations, and one first-class assistant 
‘engaged on the inspection of heating apparatus and other 
mechanical arrangements. In addition, a portion of the time of 
Mr. Gunyon, principal assistant in the highways, E.L., &c., branch of 
the engineer’s department, is occupied by the E.L. work, and of 
Mr. Rounthwaite, the mechavical engineer, by the heating work 
and work in connection with lifts and other mechanical apparatus. 

The chief engineer, who has been consulted on the matter, stated 
tbat in view of the additional work that had been recently cast on 
Mr. Gunyon and Mr. Rounthwaite in connection with the educa- 
tional and other new work performed by the Council, he would be 
glad for these officers to be relieved of this work in connection 
with theatres, &c. The additional work referred to, made it im- 
possible for him to spare more than one of the inspectors engaged 
on the electrio lighting work, but if the theatre work were not 
taken over by the chief officer of the fire brigade immediately, 
arrangements could be made for any new men appointed to receive 
some preliminary training in his department. The chief engineer 
suggested that the following staff would be required by the chief 
officer of the fire brigade:—One electric lighting and mechanical 
engineer to take charge of the section under the chief officer of the 
fire brigade, at a salary of about £400 a year. One electric lighting 
inspector (salary £245 a year) to be transferred from engineer's 
department. One electric lighting inspector (salary £200 a year) 
to be newly appointed. One heating inspector (salary £230 a year) 
to be transferred from the engineer's department. | 

During the past few years there has been a great increase in the 
use of electric lighting in places of public entertainment. Tho 
Committee feels strongly that the responsibility of the Council for 
taking every reasonable precaution to ensure the safety of the 
public, makes it imperative that the electric lighting and heating 
installations at all placés of public entertainment should he 
periodically and systematically inspected, and under the existing 

ements it has not been possible to do this as fully as it 
should be done. | 
The Fire Brigade Committee acquiesces in the suggested re- 
arrangement, provided it has the staff which the chief engineer 
suggested would be necessary. 


Middlesex.—The C.C. has concluded that in the E.L. 
supply orders of the various locál authorities in its area, its 
interests are protected. The C.C. has received intimation that the 
Edgware E. L. scheme is not to be proceeded with. The Additional 
E.P. Supply (London), the L.C.C., the Metropolitan Co.'s, and the 
Twickenham and Teddington Co.s Bills are to be opposed with a 
view to the insertion of certain clauses. ' 


Newark.—The T.O. on Monday decided to oppose 
certain clauses of the Bill of the Nottinghamshire and Derbyshire 
Electric Power Co. | à 


Plymouth.—The Electricity and Street Lighting Com 
mittee has decided by a narrow majority to recommend the T.C. to 
reduce the price of energy for the tramways from 2d. per unit 
to 12d. | 


Rowley Regis.—With the object of securing: satisfactory 
terms, the U.D.C. has decided to oppose the Bill being promoted by 
the Shropshire, Worcestershire and Staffordshire Electric Power Co. 
Handsworth U. D. C. will also oppose the Bill. | 


Scottish Notes.—In reference to our note on p. 108 of 
19th ult., Mesers. Arch. Watson & Co., of Glasgow, state that the 
Fairfield Co. are only following the lead of Messrs. Barclay, Curle 
and Co., for whom they fitted up an installation of electric drills, 
arc lamps, &c., some four months ago in the same dock, for the 
repair of the Allan liner Victorian, which after going aground in 
the St. Lawrence was towed to Glasgow. The repair was completed, 
some two months ago, and power was taken by temporary connec- 
tion from the Govan Corporation supply. The installation was 
inspected by many of the leading shipbuilders on the Clyde, and 
its advantages were so pronounced that it induced the Fairfield 
Co. to follow the lead. / 


South America.— BAHIA BLANCA.— The municipality 

has come to an arrangement with the E. L. Co. whereby the supply 
of energy wil be resumed and the undertaking overhauled and 
repaired. . In case of storms, the municipality has authority to 
suspend supply so as to prevent accidents by the falling of the over- 
head wires. Review of the River Plate. 
. A correspondent states that the Companhia Transatlantica Ale- 
mana de Electricidad, of Buenos Ayres, has applied to the munici- 
pality for a concession for erecting electricity works for lighting 
and power purposes. The application has been transmitted to the 
Commission of Public Works for report, and it is believed that the. 
concession will be granted. 


" Stourbridge.— The B. of T. has deferred consideration 
of the question of revoking the Council's electric lighting order for 
six months. 
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 Southampton.—On the recommendation of its electrical 
engineer, the T.C. has resolved to apply to the L.G.B. for per- 
mission to borrow £2,000 for storage batteries and extension to the 
switchboard. Regarding extra plant to meet next winter's load, 
Mr. Street mentions a 500-xw. set, similar to those now installed, 
and a steam turbo-generator of 1,000-kw. capacity. The cost of the 
former set, with accessories, he estimates at £7,000, and the latter 
at £10,200, and states that he is of opinion that the horizontal 
reciprocating engine would be test from an engineering point of 
view, and also more efficient as regards coal consumption, in spite 
of the contention of turbine makers to the contrary. New boiler 
plant will not be necessary. This question has, however, been left 
in abeyance.. "D 


Stoke-on-Trent.—AÀs an experiment the T.C. bas 
decided to fix a small number of penny-in-the-slot electricity 
meters in cottage property. 


Thornaby-on-Tees.—The T.C. on the 29th ult. agreed 
to seal the deed of transfer of the E.L. order from the Corporation 
to the Cleveland and Durham County E.L. Co., which had been 
provisionally approved by the B. of T. 'The company is to pay the 
Corporation £200 to cover its expenses in connection with the 
order. The Corporation reserve the right to purchase on certain 
terms. 


. Wellingborough. — The R.D.C. on January 24th, 
unanimously decided to assent to the application for an E. L. prov. 
order being made by the County of Northampton E.L. and Power 
Co., the Parish Councils affected having signified their approval of 
the scheme. Rushden Council has declined to assent to the 
application. 
A further report on the substitution of gas for E.L. was presented 
to the U.D.C. recently by its Committee, and it has been decided 
that the Northampton E.L. Co. “be given the work of discon- 
necting the present lighting leads from the cables." 


—— ee 
TRAMWAY AND RAILWAY NOTES. 


Ashton.—Trouble is threatened in connection with the 
Ashton-under-Lyne Corporation electric tramways. Some weeks 
ago a driver was discharged for alleged negligence in connection 
with the trolley pole of his car leaving the overhead wire and 
breaking one of the guard wires. The man was reinstated after 
pressure by the Amalgamated Association of Tramway and Vehicle 
Workers. Another driver has since been discharged for the trolley 
pole leaving the wire and striking & railway bridge. The Union 
again made efforts to have the motorman reinstated, saying it was 
not his fault, and the officials refused, and at midnight on Saturday 
a mass meeting of tramwaymen was held at the Corporation Hall, 
Hurst, at which a resolution was passed that if the motorman was 
not reinstated, the men would give in their notices to cease work. 
A deputation was appointed to wait on the Tramways Committee. 


Bath.—On Friday the Light Railway Commissioners 


held an inquiry into the application of the Electric Tramways Co., 
Ltd., for powers to extend their system from Newton St. Loe to 
Saltford, a distance of about 14 miles, at an estimated cost of 
£17,000. Opposition was offered by the County Council and the 
Keynsham R.D.C. on the ground that there was no public necessity 
for the extension, and that with tramways the cost of road main- 
tenance increased from 25 to 30 per cent. Subject to all reasonable 
protections the Commissioners granted the order. 


Birmingham.—4A L. G. B. inquiry was held last week 


by Mr. H. R. Hooper, into an application hy the Corporation for 
power to borrow £132,690. It was explained that the main reason 
for additional expenditure was the development of the tramways 
system. In 1903 the Corporation took over about 33 miles of line. 
Since. then additional powers had been obtained, and in the course 
of the next 18 months there would be about 64 miles of tramways 
within the city. 'l'he whole of those lines with the exception of 


seven miles, the leases of which would not expire until 1911, would’ 


have to be worked by the Corporation in about 18 months. The 
additional sums for which power was asked to borrow were for the 
purpose of laying down plant to meet the tramway requirements 
and for a further station at Saltley. 


Bradford.—The Corporation has decided to establish a 
motor-car dept for the supply of all cars needed for the Corpora- 
tion service, and the Tramways Committee is to have the working 
and control of this depót.: 


Continental Notes.—GeRMany.—The Berlin muni- 
cipal authorities have held a conference with the authorities of 
eight suburban towns, and decided to take the initial steps towards 
acquiring the property of the Berlin Tramway Co., which has 
practically a monopoly of the public conveyance in Berlin and 
possesses a capital of 100 million marks. 

Iraty.—A meeting was recently held to discuss the question of 


the construction of an electric railway from Montesilvano to 
Peune, which should be of immense value to the population of: 


the Valle del Tavo. It was unanimously decided to address a formal 
application to the Italian Government for the maximum subsidy 
per kilometre (decided by the law of December 4th, |1902) for 
the construction of this line. : TA EMT l 


Chester.—The T.C. has decided to obtain tenders for the 
work in connection with the extension of the tramways in 
Boughton and along the Tarvinand Christleton Roads, and to purchase 
for use on the present system a demi-car, fitted with the new 
regenerative control appliances, at an approximate cost of £520, 
such car to be. subsequently used as one of the four new cars 
required for the Boughton extension. : 


Croydon.— What were understood to be the final offers 
of the B.E.T. Co. for the renewal of the lease of the local tr&m- 
ways came before the Croydon Borough Council on Monday even- 
ing. Having been lessees about six years, the B.E.T. now asked if 
they could buy up the whole undertaking at the net capital cost 
to date, viz., £239,424. This represented a cash advantage to the 
Council of the amount so far paid off in interest and sinking fund, 
and, with other sums to the good, totalled an immediate benefit of 
about £45,000. Further, subject to certain agreed cbarzes, the 
company offered the Council half the net profits, and would under- 
take to allow it to re-acquire the system in 25 years' time, if desired, 
at fair market value. Among other things, the company were 
willing to allow the Cowncil the right to insist on reasonable 
maintenance, repair and renewal. One concession asked was to be 
allowed to put advertisements upon the cars under restrictions similar 
to those enforced by the L.C.C. The Tramways Committee recom- 
mended that these terms be not accepted. Sir Frederick Edridge 
moved the acceptance of the terms, and, while admitting that the 
B. E. T. had made a profit out of the Croydon trams, declared that 
they had put nothing aside for renewals. He urged the advantage 
of an assured income, and pointed out that the immediate benefit 


of £45,000 would enable them to put the borough finances on a 


sounder footing. The arguments on the other side were voiced 
with vigour. A general distrust of the B.E T. was shown, notably 
regarding their returns as to profits made in Croydon. Again, it 
was used as an argument both for and against that the B.E.T. had 
schemes on hand for running cara to Croydon from Penge (under 
construction), Mitcham and Sutton. On one hand this fact was 
brought out as showing that Croydon held the key to the position. 
and should keep it, while, on the other hand, it was contended that 
the company could never have made such liberal offers but for the 
linking up with the outside systems—in other words, that if they 
ran the Croydon trams at no profit, the connections with outeide 
districts would make that up. The most was also made of the 
reported difficulties which public bodies had had with the B.E.T. 
in other parts of the kingdom. At the end of a protracted debate, 
the offer was rejected by 42 votes to 7. The second offer considered. 
was on the lines of the existing lease, but with much improved 
terms for the Council. It was for a 7,14 or 21 years' lease, the 
company paying 7 per cent. on the capital expenditure instead of 
64 per cent. as hitherto, and guaranteeing the Council a quarter of 
the net profits. In connection with the latter, the Council was to 
be empowered to appoint a chartered accountant to inspect the 
company’s books and accounts. There were other favourable terms 
of a minor character. An amendment that further negotiations 
should take place was lost, after it had becn pointed out that the 
Council could not afford to delay its final decision any longer, On 
a direct motion, this second offer was rejected by an overwhelming 
majority. "Therefore, as the matter at present stands, the company 
will give up possession on May 31st next, and the Tramways Com- 
mittee of the Borough Council will become solely responsible for 
the management and working of the system. | 


Dublin.—The Judicial Committee of the Privy Council 
has granted an application by the Dublin United Tramways Co. for 
an extension of the time for completing tramway No. 18 for a. 
period of three months. 


East Wam.—Notice has been served by the T.C. upon 
the North Metropolitan Tramways Co. requiring them to sell to tbe 
municipality their undertaking. The engineer of the Council was 
autborised on Tuesday to duplicate the track in the Aldersbrook 


Johnstone.—Negotiations are taking place between tlie 
T.C. and the Paisley Tramway Co. for the extension of the system 
to the burgh boundary. 


Liverpool.—Colonel von Donop was to hold an inquiry 
at Liverpool yesterday, with regard to the recent tramway 
accident. 


Llandudno.—It is reported that a London firm of 
engineers has undertaken to complete the light railway, provided 
Sunday running is permitted. 


London.—L.C.C.—The B. of T. inspection of the new 
L.C.C. electric tramway route from the Marquis of Granby, New 
Cross, to the Obelisk, Lewisham, took place on Saturday, and the 
tramway was opened for public traffic on Tuesday this week. 

CITY AND SoutH LONDON ErkcTRic RaiLwaAv.—On Thursday 
last week a breakdown occurred on one of the locomotives of the 
above railway, owing to a short-circuit in one of the motors. The 
lights were extinguished, aud smoke entered the carriages, but no 
great harm was done. The Daily Mail reports that the driver and 
stoker bravely remained at their posts! 


Motor-'Bus Fires.—There bas been an epidemic of fires 
on motor-'buses lately—one on Tuesday and one on Thursday last 
week in London (besides a collision with an are lamp standard), 
a third in Birmingham, and a fourth in London, on Tuesday last. 
The-petrul motor is a “fiery steed " indeed | ILC 
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Oxford.—The result of a poll taken on the resolution 
authorising the Council to electrify and work electric tramways 
resulted as follows: — For, 1,117; against, 5,092. . a 


‘Rochdale.—The question of the payment for meal times 


is in ee between the Rochdale Corporation and the drivers . 


and conductors. In 1903 the Tramways Committee allowed the 
men on the cars 20 minutes’ relief during each shift, paying for this 
at tbe same rate as the ordinary hours worked. On some sections, 
notably Littleborough, the time was extended to as much as 
50 minutes. Now the Committee wishes to bring them all into 
line, and to allow 20 minutes only. The men say they want a 
uniform rule of 40 minutes. The Corporation replies that it pays 
52d. per hour against 5d. in Oldham. Bary and other places for 
conductors; the average paid is 5jd. For drivers the general rate 
works out at 61d., and this the Corporation pays. With the 
exception of Leeds, Burnley, Birkenhead and Bradford, where a 
20 minutes' relief is paid for, the whole of the tramway authorities 
in the United Kingdom require conductors and drivers to take 
their meals on the cars while the service is being run. It is 
pointed oüt by the Corporation that the payment of 40 minutes' 
relief would mean an extra cost of several hundred pounds a year 
to the ratepavers, and the Committee has decided to pay for 
20 minutes only. The committee of the men's union has been 
instructed to call a mass meeting to consider the question. 


Tyneside.—The total traffic returns of the Tyneside 
Tramways and Tramroads Co. for tho 12 months ended December 
Jist last amounted to £21,410, an increase of £1,237 over 1904. 


l | 
—— 


TELEGRAPH AND TELEPHONE NOTES. 


Edison Telegraph Patents.—A Laffan dispatch in 
the Daily Telegraph states that a lawsuit which has lasted nearly 
30 years was recently decided in favour of Mr. Thomas A. Edison who 
was awarded damages aud arrears of payments amounting to many 
millions of dollars for the use of certain of his patents. It appears 
they were sold to Mr. Jay Gould on a royalty basis for the use of 
the parent of the present Western Union Telegraph Company. 
Mr. Gould, it is stated, never kept his promise to pay royalties. 
The Judge has now ordered an accouut to be reudered, and the 
company's books will have to be examined to ascertain the number 
of instruments used, if the company will not settle for a lump 
sum 


. Frankfort-Vienna Telephone. — The trunk telephone 
line between Vienna and Frankfort is now completed, covering a 
distance of 512 miles. The line passes through the territories of 
tbree Governments. 


Lord Stanley and the Telegraphists—We are 


pleased to see that a Post Office circular bas been issued to the 
following effect:—''It has been brought to the notice of the Post- 
master-General that on a particular occasion during the recent 
elections a demonstration of feeling, apparently of an organised 
character, took place in the Central Telegraph Office and some 
other offices on the 19th ult. Mr. Sydney Buxton regards such 
action by officers of the Post Office on duty and in Post Office 
buildings as unseemly and derogatory to the dignity of the 
service, and desires to express his regret that it should have 
occurred and his disapproval of it.” 


New Pacific Cable.—The first section of the new 
Pacific cable has just been successfully laid. The cable steamer 
Faraday recently arrived at Iquique from Valparaiso, having com- 
pleted the laying of the first portion, which is 911 miles in length. 
The cable will be continued from Iquique to Churrillos, in Peru, a 
further distance of 770 miles. 


Norway.—Mr. T. Hefty! has been appointed by the 
King of Norway to succeed Mr. Rasmussen, deceased, as Director- 
General of Posts and Telegraphs. 


River Plate, —The La Plata Government has authorised 
the United River Plate Telephone Co. to extend its lines in various 
directions, a total of 400 kilometres to be terminated within five 
years.— Review of the River Plate. : 

Spain.— The King of Spain has signed a decree opening 
4 credit for the laying of a cable from Cadiz to connect Spain with 
the Canaries. 


Venezuela.—According to Reuter's dispatches, General 


Matos, the leader of the recent revolution in Venezuela, has stated 
his belief that the present situation would not lead to any serious 
complications with France, and that the French Cable Co. would be 
able to come to some arrangement with the Venezuelan Govern- 
ment. At present it appears uncertain whether France will take any 
speedy action while the Algeciras Conference is in sight. Although 
the employés of the Cable Co. have left Venezuela, the company, 
it appears, still carry on their business, and announce that they 
will accept messages for Venezuela at usual rates, and with'code 


addresses, or they may be sent to Curacao at rates in force for that 


instruction, and is not charged for. 


place with instructions to pont In either of the above cases 
telegrams will be sent by almost daily mail opportunities from 
Curacao to Venezuela, but senders must take all risks. The latest 
advices announce that the carrying of telegrams from Trinjdad to 
Amacura by Venezuelan gunboat has been stopped, but other oppor- 
tunities will be availed of. l : 


~ 


Telegraphic Interruptions and Repairs :— - 


CABLES. INTERRUPTED. 
Trinidad-Demerara (No. 1.) .. we > “as .. Ang. 98, 1901 .. 2$ 


Dominioa- Martinique ee ee @e se ee May 7, 1903 ee 

Bt. Lucia-Martinique .. is ` . May 7, 1902.. 
(Yemen) Camaran " è ee Oct. 1909 .. oe z 

Cayenne-Pinheiro x ES .. Aug. 18, 1902 .. x 

Port Arthur-Chifu (Closed) LJ . eo ee Mar. 7, 1904 ee ee 

Jamaica-Colon .. ZA K- ves .. dan. 5, 1905 ae 

Cadis-Tenerif e. ° ee ee e July 20, 1906 e. ee 


Tarifa-Tangiet .. .. .. .. Jan. 18, 190. 
Puerto Plata-Martinique Eu >. a Yee = aa 


At. Thomas-St. Kitts XS PE oe 25 . 28, es 

Bolama-Bessao ... 3 E T ; +. Jan. 19, 1906 .. 
LANDLINES. 

Puerto-Barrios .. - ie s4 <š . Aug. 98, 1 

Kerteh-Soutehoum ee ee „ „ 2. se 7075 N. 1904 . Jan 80 

Communication with Brasil via Galveston „ July 18, 1906.. 


.. Jan. 17, 1906 


Communication with Alaska via Seattle .. : iat Gis 
. T .. Jan. 25, 1906.. Jan. 27 


Rome-Constantinople .. a E 


Wireless Telegraphy.—The last Post Office circular 
publishes conditions on which telegrams may be accepted from the 
public for transmission to ships of H.M. Navy as from February 1st 
next. The name of the wireless station will in each case pass as 
one word in the address. The word “ Radio” is sent asa service 
Telegrams must still only b^ 
accepted at sender's risk without chance of claiming refund, and in 
the last paragraph it is stated that any person desiring to dispatch 
‘a telegram for transmission to a ship of the Navy or the mercantile 
marine from the Marconi Wireless Telegraph Co.'s long-distance 
station at Poldhu, should be advised that it is necessary for him to 
make arrangements with the company to that effect. 'The com- 
pany’s address is 18, Finch Lane, London, E.C." It would appear 
from this as if the Postal Telegraph authorities do not now accept 
long-distance wireless telegrams, the acceptance of which was 
notified on January 31st, 1905. | 


CONTRACTS OPEN AND CLOSED. 
OPEN. 


Barnes,—February 12th. Steam dynamo and switch- 
board panels for the U.D.C. See “Official Notices" January 19th. 


Battersea.— February 5th. One 750-850 or 1,000-kw. 
generator with piping and ejector condenser; arc lamps, elobes and 
columns, for the B.C. See “ Official Notices " January 12th. 


Belgium.—The State Railways will shortly invite tenders 
for the installation of the electric light in the station at Esschen, 
and for the supply of apparatus for the electric lighting of, trains: 
Apply re conditions to Bureau des Adjudications, Musée Commercial, 
Rue des Augustins, Brussels. Some, part iculars are also given in the 
Board of Trade Journal. ps 


Blackburn.—February 12th. Stores for the Electricity 
and Tramways Committee. See Official Notices” January 26th. 


Cardiff.— February 16th. Cooling towers, electrically- 
driven pumps, pipe work, &c., for the Corporation Roath Power 
Station. See Official Notices" January 26th. 


Cheltenham.— February 3rd. Stores for the Corporation 
(including electric light fittings). Mr. J. 8. Pickering, Borough 
Surveyor and Water Engineer. f 


Christiania.— February 9th. Tenders are invited for 
the supply of telegraph and telephone materials (including battery 
zinc, insulators, sal ammoniac, retort carbon, &c.) to the Norwegian 
State Railways. A copy (in Norwegian) of each of the specifi- 
cations and conditions, together with drawing of insulator, 
may be seen on application at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall Street, 
London, E.C. | 


Christiania.—February 10th. The Commercial Intel- 
lgeuce Branch of the Board of Trade has. received from the 
Acting British Consul-General at Christiania, detailed particulars 
relative to the supply of telegraph material to the Norwegian State 
Telegraph Department, from which it appears that it is open to 
British contractors to tender for the following :—66,600 insulators; 
88 tons telegraph and telephone wire (iron) of different thick- 
nesses ; 15,000 metres steel wire rope (7 and 12 strand); and 1,224 
metres cable. Fenders from British firms should be lodged, by their 
properly accredited agents, at the offices of the Telegraph Manage- 
ment in[Christiania. A copy (in Norwegian) of each of the speci- 
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fications and conditions, including forms of tender and drawings of 
insulators, may be seen on application at the offices of the Commer- 
cial Intelligence Branch of the Board of Trade, 73, Basinghall 
Street, E. C. (Norz.—Apart from the usual Customs duties, a pre- 
ference of from 10 to 15 per cent. is given to Norwegian man lac 
turers.) In all cases of Norwegian Government contracts, it is 
obligatory that a resident agent should act for tenderers not 
residing i in Norway, and be responsible to the Government, but it 
is not necessary for the agent to be a Norwegian firm. 


Clyde Navigation.— February 12th. Electrical cable . 


and conductor installation for Clydebank Dock. See Official 
Notices " January 26th. 


Dover.—February 16th. One 350-kw. combined steam COP 


generator set for traction purposes for the Electricity Department. 
See “ Official Notices” January 26th. 


Germany.— February 16th. The Board of Trade 
Journal says that tenders are being invited for 18 clectric cranes at 


Hamburg.« Conditions, for 3 marks, from the Finance Adminis- 
tration, Hamburg. 


THE ELECTRICAL REVIEW. 
Pontypridd.— February 13th. 


dynamo for the U. D. C. 


Rathmines and Rathgar.— February 17th. 


earbons and general stores for the electricity department. 
“ Official Notices to-day. 


Salford.— February 17th. 


Shanghai. February 22nd. 
steam turbo-alternator with condensing plant, for the Municipal 
See Official Notices” January 26th. 


Npain.— February 20th. 


[Vol. 58. No. 1,471, FEBRUARY 2, 1906. 


See '* Official Notices " January 19th. 


Stores, &c., for the electricity 


See Official Notices“ to-day. 


One 800-KWw. 


Sheffield.—February 19th. Stores for the Corporation 
Tramways Department. 


See Official Notices” to-day. 


The Spanish Post and Tele- 


graph Authorities, in Madrid, are inviting tenders for the supply of 
05 tons of galvanised iron wire, 4 mm. dia. ; 
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One 300-Kw. steam 


Goals. 


See 


horizontal 


15 tons of bronze wire 
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Hammersmith.—February 7th. General stores for tlie 
B.C. electricity department for one year. See “ Official Notices" 
January 19th. 


*: Kingston-upon-Hull. — February 12th. Air-space 
telephone cable and extension of existing multiple switchboard for 
the Corporation telephone equipment. See “ Official Notices” 
January 19th. 


Leyton, — February 15th. 
feeders for the U.D.C. tramways. 


Underground electrical 
See “ Official Notices " to-day. 


c- Musselburgh.—One 40-B. f. p. D:c. shunt motor and 
Martine iswitch*for the Wire Mills. See Official Notices” to-day. 
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(See page 3182. ) 


3 mm. dia.; and 5 tons ditto, 2 mm. dia. Particulars may be 
obtained from, and tenders arc to be sent to, La Direccion Général 
de Correos y Telegrafos, Carretas 10, Madrid. 


Sunderland.—March 2nd. Feed pump, cooling tower, 
surface condenser, coal bunkers, &c., for the Electricity Department. 
See Official Notices" January 26th. 


Wakefield.—February 17th. Water softening and puri- 
fication plant for the electricity department. See Official 
Notices” to-day. 


West -Ham.—February 16th. One 1,500-2,000-Kw. 
two-phase turbo-generator, one 500-Kw. motor-generator, and 
switchgear for the same for the Council. See Official Notices" 
to-day. 

\Oontinuea on page 184.) 
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THE POST OFFICE TELEPHONE SYSTEM. 


(Concluded from. page 144.) 


Intermediate Distributing Frame.—The intermediate dis- | 


tributing frame, relay racks, and meter racks form one 
structure 56 ft. long 
by 13 ft. wide, but 
varying in height 
from 12 ft. 5 in. to 
9 ft. The frames are 
of the standard type 
of the Western Elec- 
tric Co., and are re- 
markable chiefly on 
account of their 
great dimensions. 
Heavier metal than 
usual is employed in 
their construction— 
as far as possible 
channel iron. 


As the shelves—of which there are 11—on the horizontal 


side of the intermediate distributing frame have to bear con- 


siderable weight, continuous iron bars are run along their 


front, in order to stiffen them and preserve'their alignment. 


Fic, 16,.—INTEBRMEDIATE DISTBIBUTING FRAME. 


The distance between the shelves is 8 in., whereas in the 
Central Exchange frame it is 6} in. Each of the 11 shelves 
is fitted with the connectors necessary for the accommodation 
of 2,000 circuits, Shelves 1 to 9 accommodate the sub- 
scribers’ circuits, Nos. 10 and 1T providing for the outgoing 
junction and miscellaneous circuits. 


Fic. 15.— GENERAL VIEW. OF THE SwITCHROOM OF THE ‘CITY 
DURING CONSTRUCTION. 


Three sets of cables are connected to each of the sub- 
scribers' shelves. "These consist of the following.:—Ten 


400 wire lead. 
| — ` sheathed cables 
carrying the circuits 


from the main dis- 
tributing frame, 
100 84-wire switeli- - 
board cables run-. 
ning to the relay 
rack with the leads . 
to the line and cut- 
off relays, and 100 
63-wireswitehboard 
cables carrying tho 
subscribers mul- 
tiples to the junc- 
tion switchboard, ` 
Upon the other side of the frame are 100 verticals, each 
accommodating 220 circuits. The cables carrying the sub- 
scribers’ circuits to the answering positions terminate upon - 


EXCHANGE 


the vertical side of the frame. 
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Fic. 17.— RELAT Rack 


An upward extension of the intermediate distributing 
frame at its northern end provides facilities for terminating 
the cables necessary for cross-connecting purposes between 
the intermediate frames in the Central and City Exchanges. 
. Relay  Rack.—lhe relay rack, which runs parallel with 


the intermediate distributing frame, and is in two portions, 
F 


‘ 
P 
‘ 
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has a capacity for 19,040 subscribers’ line and cut-off Meter Rack.—The meter rack is capable of accommodat- 
relays, as well as 2,720 miscellaneous relays and resistance ing 19,040 meters. 

The intermediate distributing frame, relay and meter 
racks are shown in figs. 16, 17 and 19, and some idea 
of the mass of wires disposed upon the first-named will be 
gathered from fig. 18, which shows the frame at an early 
stage in its construction. 

Immediately behind the meter raek is an iron cabinet 
with glass front, containing the lamp resistance frame, with 
a capacity for 18,180 lamps mounted in groups of 101. 


Fic. 20.—CaBLING ON Tor OF THE RELAY AND METER Racks, 
AND THE RESISTANCE Lamp CABINET. 


A rack against the east wall carries the condensers required 
for some of the outgoing junctions, and at the south end of 
the room, on the side opposite the entrance to the cable 
chute, is the main fuse cabinet. Here are disposed the fuses 
in the leads to the line relays, resistance lamps, meters, &c. 
As in the case of the repeating-coil fuse-boards, all the fuses 
are of the alarm type, and each bus-bar is provided with a 
tell-tale lamp to indicate the particular strip upon which a 
fuse has operated, whilst a bell common to all the bus-bars 
directs attention when necessary. Over 1,100 fuses are 
mounted on this board. 

The cabinet is of mahogany-lined iron, with a glass door 
in front and an iron door behind. 
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Cable Huns.—Portions of the cable 
runs carrying the cables from the 
intermediate room to the switch room 
are shown in fig. 21, a reproduction 
of a photograph taken during con- 
struction, whilst a portion of the cabling 
between the relay and meter racks and 
the lamp resistance cabinet is shown in 
fiv. 20. 

Switch Room. — In one important 
respect the City Exchange marks a 
departure from previous English prac- 
tice. Until recently a complete multi- 
ple of the subscribers’ circuits upon all 
sections in an exchange was universally 
regarded as the best practice, but the 
requirements of areas with telephone 
users in great numbers and the obvious 
limitations of the number that can be 
multipled upon one board have brought 
about a modification. 

Nome attention has been given in 
Europe and America to the “ divided 
multiple system; but as this involves 
a retrograde step in subscribers’ appa- 
ratus, inasmuch as it requires the 
selection of a push button and its being 
pressed as a preliminary to lifting the 
telephone receiver, it has found little 
favour. 

A switchboard to take more than 
20,000 subscribers has not been designed, 
and in an area in which circuits may be 
numbered by the hundred thousand, the 
percentage of connections which can be 
completed upon a board of even the 
dimensions named is not high. 

In London at the present time not 
more than 20 per cent. of the calls 
originating at any one exchange can 
he completed without the assistance of 
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SWITCHBOARD, (FRONT VIEW). 


an operator at some other exchange. 
In these circumstances, and in view of 
the great cost of a large multiple, the 
question has arisen whether it is sound 
policy to equip subscribers’ sections 
with a multiple of the subscribers’ lines ; 
or whether it is preferable to treat all 
calls as junction calls, and so save the 
cost of the multiple. From a financial 
standpoint at least, the answer appears 
to be that, in the case of large ex- 
changes, it is preferable to abolish the 
subseribers" multiple on the subseribers’ 
sections, and to deal with the local traffie 
by means of transfer circuits, the con- 
nections being completed in every case 
at Incoming junction positions equipped 
with complete multiples of the sub- 
scribers’ circuits. It is necessary, of 
course, to retain the complete multiple 
upon the incoming junction boards, as 
practically all the calls there dealt with 
are for local subseribers. 

One great advantage of the partial 
multiple is that it removes the limita- 
tion as to the size of an exchange im- 
posed by the capacity of the multiple. 
For example, 60,000 subscribers could 
he connected to one exchange : their 
lines would be multipled at the junet ion 
boards by dividing them into four groups 
each of 15.000, each group being multi- 
pled separately. This arrangement 
would involve high numbers for sub- 
seribers, unless each group were 
numbered from 1 upwards, and dis- 
tinguished by a letter or name. 
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and rear views respectively of the sub- 
scribers’ switchboard ; and figs. 24 and 
25. are corresponding views of the 
Junction Board. 

Relay and Resistance Spool Racks.— 
One other feature meriting attention is 
the provision of separate racks for the 
resistance spools and relays associated 
with the various cord circuits, pilot | 
circuits, Kc. In common battery ex- 
changes it hus hitherto been the prac- 
tice—as, for example, in the Central 
to mount these pieces of apparatus in 
the lower portion of the switchboards 
behind the cords — a position whicli 
manifestly renders difficult the tracing 
and dealing with faults during the busy 
periods of the day. By fitting the 
apparatus upon separate racks, the wiring 
and apparatus are readily accessible at 


all times. The racks occupy a position 
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behind the switehboards, as shown in 
figs. 23 and 25. One rack is provided 
for, and stands immediately opposite, 
each section, short lengths of lead- 
covered cable connecting them. 

Wiring of Circuits —Although the 
various circuits at the City Exchange 
are identical in principle with those 
at other common battery exchanges 
in London. the wiring itself differs 
considerably, the difference being 
largely due to the removal of the 
relays, &e., from the switchboards, and 
to improved fuse provision, Formerly 
it was the practice to install separate 
fuses for the repeating coils and the 
supervisory lamps, the latter being 
grouped, and as each group was served 
Fic. 24.— JUNCTION SWITCHBOARD (Front VIEW). thorough a single fuse, the blowing of 

| ' u fuse affected a number of circuits. 
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The outstanding difference between 
the Central and City Exchanges lies in 
the application to the latter of the 
partial multiple principle. In the 
Central the subscribers’ lines are. mul- 
tipled upon the subscribers’ and junc- 
tion boards alike; iu the City they 
are multipled upon the junction board 
only. This difference explains the 
great disparity in the heigbt of the 
switchboards on the two sides of the 
switch room, a feature which at once 
strikes a visitor to the City Exchange. 
In fig. 15 (a general view of the central 
portion of the switchroom), the sub- 
scribers' switchboard is on the left, and 
the junction board on the right : whilst in 
fig. 14, p. 179 (a plan of the second floor), 
the general arrangements of the switch 
room and intermediate room are shown. 

A noteworthy point in connection 
with the City switchboards is their fire- 
proof construction. Everything possible 
has been done to minimise fire hazards. 
The chamber containing the multiples is 
completely separated from the rest of 
the switchboard by a continuous par- 
tition of iron and uralite. As far as 
possible, power wires are isolated by 
being lead-sheathed; and, where this 
class of cable is unsuitable, they are 
carried in iron troughing. Wherever 
practicable, the switchboards themselves 
are constructed of iron, and the wood- 
work in front of the boards, as well as 
the doors behind, is lined with sheets of 
metal. Figs. 22 and 23, p. 181, are front 


Fic. 25.—JUNCTION SWITCHBOARD REAR VIEW), 


E. 
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In the City exchange each cord circuit. has a fuse 
through which is fed the current for both the signalling 
and speaking circuits. Thus, the blowing of a. fuse 
affecta one cord circuit only. This new method of wiring a 
cord circuit on the subscribers’ answering board is shown 
in fig. 27. 

Tr unsfer Circitils.— The transfer circuits to be used for 
connections between the subscribers’ and junction boards, 
and for connecting “ City " to “ Central“ subscribers, and 
vice versd, are operated in precisely the same manner as the 
junction circuits. 
They are multipled 
upon the sub- 
seribers’ switch- 
board in the same 
way as are the ont- 
going junctions and 
along with them ; 
whilst upon the 
Junction board they 
are treated as in- 
coming junctions. 

Method of Answer- 
ing a Cu. A brief 
sketch of the operat- 
ing procedure in- 
volved when a sub- 
scriber desires a 
local connection may 
prove of interest. 
The lifting of a | 
telephone receiver by a subscriber lights the lamp asso- 
ciated with his line and. located upon the position upon 
the subscribers’ board at which the line terminates. 
The operator thereupon inserts an “answering” peg into 
the subscriber’s jack, pushes the lever of the speaking key on 
the cord circuit into the speaking position, and demands 
Number, please?” The subscriber's requirement being, 


oO OTHFR KEYS 
ted White Orange, N Z — 


= >, Black 


Fic. 26.—DiAGRAM OF TRANSFER CIRCUIT INCOMING AT CITY FROM CENTRAL EXCHANGE. 


Paice, white 


Green 


clearing signal is displayed, when the operator at the sub- 
scribers’ first presses the meter key to record 
the call and then withdraws the pegs, passing à clearing 
signal automatically to the.junction board, where the circuits 
are restored to normal. l 

A theoretical diagram showing a typical circuit outgoing 
at the Central Exchange and incoming at the City is given 
in fig. 26. It will be seen that unlike junction circuits 
ordinarily connecting two common battery exchanges, it has 
no repeating coil,a saving of this apparatus being effected 
and a diminution -~ 
of efficiency avoided 
by the running 
of a third lead 
for signalling pur- 
CENTRAL EXCHANGE ae the City 
Exchange there 
are a few other 
circuits which 
ure new, but 
being of a minor 
character and 
intended for ad- 
ministrative pur- 
poses only, need 
not be described. 

The work of equip- 
ping the City Ex- 
change has been in 
progress during 
the past year, and as illustrating the magnitude of 
the task, it may be stated that the Exchange contains 
nearly half a million jacks, about 37,000 glow lamps, 
42,000 relays,- and over 7,000 miles of wire, while the 
number of soldered connections i8 over four millions. 

The whole of the apparatus has been provided, and the 
work of installation carried out, by the Western Electric Co, 
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Fic. 27. WIRING DIAGRAM or SuBSCRIRER'S CORD CIRCUIT. 


say, & local connection, the operator. passes the number 
upon an outgoing call wire to an operator at the junction 
board, who names a disengaged transfer circuit, of which 
she picks up the peg ; she makes a “ test,” and, if the circuit 
wanted be disengaged, inserts the peg in the jack, and 
presses the machine ringing key on the junction circuit. 
During this process the operator who handled the call at the 
outset completes the connection at the subscribers’ board by 
inserting the calling peg of the pair into the jack of the 
junction named. This completes the operation until the 


Throughout its progress the work has been supervised 
by Post Office engineers, under Mr. J. H. Stanhope, the 
engineer-in-charge of the Central Exchange, whose duties 
will henceforward embrace the two Exchanges. 

In all concerned there may well be engendered a feeling of 
pride that the City Exchange, in size and completeness, will 
be without its equal in the world. 

We are indebted to Mr. Gavey, the Engineer-i in-Chief of 
the Poet Office, for placing at our disposal much of the 
information and many of the illustrations in this article. 
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CONTRACTS CLOSED. 


Aberdeen.—The Corporation has ordered six tramcar 
top-deck covers from the Brush Electrical Engineering Co., Ltd. 


Cardiff.—The following is a list of the tenders submitted 
for telephones (central battery system), fire alarms and tell-tales, 
for Cardiff New Asylum :— 


J. B. Saunders & Co., Westminster (accepted) £1,291 18 
Gent & Co., Leicester .. xs ss es RA 1,820 0 
National Telephone Co. T ee €x . 1,829 17 
Cox-Walkers, Darlington s% P ae 1,454 0 


Glasgow.—The Clyde Navigation Trustees have placed 
an order with Messrs. Pooley & Son. Glasgow, for four automatic 
weighbridges for use in connection with the electrically-operated 
coal hoists in the dock. 


The Sub-Committee of the Tramways have accepted the following 
offers: 


India- rubber cable, Messrs. W. T. Glover & Co., Ltd. 
Three - core lead - covered cable, the National Conduit & Cable Co., Ltd. 
Single- ore lead · covered cable, Messrs. W. T. Glover & Co., Ltd. 


Leyton.—The U. D.C. on Tuesday opened the following 
tenders for tramway overhead electrical equipment, aud referred 
them to the electrical engineer and Highways Committee with power 
to act:— 


Diek, Kerr & co...  .. £12,050 | Brush Electrical Eng. Co. .. £11,671 
J. G. White & co. 12.917 MacCartney, McElroy & Co. 14,069 
R. W. Blackwell & Co. 12,094 


British Electric Equipment 


» Alternative tender 11,535 Coe ne- ke y 11,404 
The Council also received the following tenders :— 
' , Two Dynamos. . 
T. Parker M D. .. £1,119 General Electric Co. . . £1,406 
Mather & Platt (accepted) .. 1,185 Brush Elecl. Engineering Co. 1,406 
Greenwood & Batley .. ee 1,210 International Electrical Co. 1,480 
Johnson & Phillips 1,216 Electric Construction Co. .. 1,502 
Fowler & Co. eu em 1,270 British Electric Plant Co. .. 1,530 
Lancashire Dynamo Co. 1,981 British Thomson-Houston Co. 1,574 
Biemens Bros. & Co. .. e 1,330 Bruce, Peebles & Co... , 1,490 
Crompton & Co. $5 a 1,880 Electrical Co. .. m "T 1,640 
British Westinghouse Co. .. 1,890 Dick, Kerr & Co. fe s 1,684 
Vickers, Son & Maxim . 1,893 Lahmeyer Electrical Co. 1,808 
OVERHEAD CRANE. 

Herbert Morris & Bastert Dewsbury Electric Co. és £182 
(accepted) F is £120 Pickerings, Ltd. 85 zi 217 
Carrick & Sons "d T 169 Holt & Willetts.. i m 235 
Carrick & Ritchie .. a 175 Chatteris Engineering Co. .. 245 
Spencer & Co. .. » bs 180 Babcock & Wilcox  .. re 230 

Larmuth & Co... £180 and 230 


Roof TRUSSES AND ANGLE IRON PURLINS FOR POWER STATION EXTENSIONS. 


Goddard, Massey & Warner W. Bain & Co. .. v T £182 

(accepted)  .. oe se £161 Needham & Lowe .. ^ 183 
A. J. Main & Co. T - 163 Clyde Structural Iron Co. .. . 194 
Gilbert Thompson & Co... 176 R. Morland & Sons .. i $23 


London.—Stepxey.—The B.C. has received the following 
tenders in connection with the electric lighting undertaking :— 


72 BOILER TUBES. 
Stewarts & Lloyds, Ltd. s e 
British Mannesmann Tube Co., Ltd. 
Babcock & Wilcox, Ltd. .. ped 


i bx .. £108 
(plus cartage) 81 
(accepted) 81 


50 Tons or MovrLDEp Pirch. 


per ton 
South Metropolitan Gas Co. (accepted) £119 6 
Thomas Crow & Sons a E $a 200 
Forbes, Abbott & Lennard, Ltd. .. 200 


L.C.C.--The Stores Committee having considered tenders for 
the supply of electric lamps, proposes to accept the tender of 
Mackey's Electric Lamp Co., Ltd., at prices, subject to a discount 
of 24 per cent., which are as follows: Lamps for a voltage of from 
100 to 150 volts and of 5,8 and 16 c., 54d. each, 32 C. P., 64d. 
cach ; lamps for a pressure of 150 to 250 volts and of 8 and 16 c. P., 
62d. each, 32 C. p., 72d each, and 50 C. p., 1s. 6d. each. Frosted 
bulbs are to be 9d. extra per dozen. 

The following tenders have been received by the L.C.C. for the 
execution of the roadwork and platelaying iu connection with the 
construction of tramways from Camberwell Green to Lordship 
Lane, the length being about 44 miles of siugle track, and the 
contract also including certain paving works :— 


Robert W. Blackwell & Co. .. (recommended) £82,020 11 11 
A. Krauss & Son.. RA a va Ss i 84,078 7 0 
John Mowlem & Co. oe si e 86,548 0 0 
Dick, Kerr & Co... Pu n m 89,663 3 B 
Muirhead, Greig & Matthews 89,992 10 10 
J. G. White & Co. $x x 92,460 2 4 
William Griffiths & Co. 92,894 14 65 


Engineer's estimate of the cost, £88,109 6s. 11d. 


MaRYLEBONE.—The B.C. has received the following tenders for 
levelling the site adjoining the generating station, which is to 
be used as a store-yard :— 


John Mowlem & Co. ee 42.310 
Allen Fairhead & Son ie «x e 2.153 
John Grover & Son. - 928 oa 2,139 
Henry Lovatt, Ltd. uc : vs 2,000 
F. & H. F. Higgs i Y id 2.087 
F. G. Minter .. xs .. (accepted) 1,981 


MARYLEBONE.—The B.C. has accepted the following tenders for 


stores for the electricity department for the 12 months ending 


March 31st, 1907 :— 


G. Johnston & Co., oils, gauge glasses, packing, &c. i 
R. H. Vincent, oils, candles, soap, enamel, &c. 

Wilcox & Co., rags, axes, brooms, brushes, soldering irons, &c. 
Croager Bros., tape, rope, &c. 

Geo. Hatch, ironmongery. 

F. Bird & Co., ditto. 

C. F. Chesterman, timber. 

W. McGeoch, Ltd., ditto. 

Edison & Swan, installation fittings, 

Lucy & Co., service boxes. 

H. Sabey & Co., cement and bricks. 

Charrington, Sells, Dale, Ltd., coke. 

Krupka & Jacoby, carbon brushes, &c. 


$ Pryke & Palmer, iron and lead piping. i 


G. Schultz & Co., mica. 

Piggott Bros. & Co., jointers' tents. 
Stephen Carter, jointers' trucks. 
Siemens Bros., cable trolleys. 

J. Smith & Co., tarpaulins. 


In all 103 tenders were sent in. 


IsuiNGTON.—The B.C. has accepted the tender, at £255, of the 
British Thomson-Honston Co. for six electric motors at the Cale- 
donian Road baths. 


Newcastle (N.S,W.),—The City Council has accepted 
the tender of Messr& Noyes Bros. for additions to the electric 
lighting plant, at £2,585. 


Staffordshire, —The C. C. has accepted the tender of the 
Walsall Electrical Co., Ltd., for the installation of the electric 
light at the new schools at Darlaston, at £125 10s. 


——— MP — 


FORTHCOMING EVENTS. 


To-day's Evente (Friday, February 2nd).— At 9 p.m. Royal! Institution. Prof. 


8. P. Thompson on “The Electric Production of Nitrates from the 
Atmosphere.“ 


At 8 p.m. Junior Institution of Engineers. At Westminster Palace 


otel. Mr. K. Edgcumbe on “ Some Recent Electrical Engineering 
Measuring Instruments.” 


At 5.15 p.m. Northampton Institute Engineering Society. Mr. E. V. 
Pannell on “ Electric Traction Controllers &nd Control Systems.“ 


Baturday, February 8rd.—At 10 a. m. I. E. E. (Students). 
Electric Lighting Installation at Paddington. 


At 3 p.m. City of London College Science Bociety. 
Signa] Box at Charing Cross Station. 


Monday, February 5th.— At 7.90 p.m. Society of Engineers. 
by Mr. M. Wilson. 


At S p.m. I. E. E. (Newcastle. Mr. R. E. Robson on “The Electric 
Wiring of Small Buildings in course of Erection." Mr. F. 
Little on “ Electric Ignition of Motor-Cars."' - 


At8p.m. Society of Arte. Cantor Lecture by Hir Wm. White on 
Modern Warships ” (Lecture II.) 
Wednesday, February 7th.—At 8 p.m. Society of Arts. 
“ Progress in Electric Lighting.“ 


Thursday, February Rth.—AtH p.m. I. E. E. Conclusicn of Discussion on Mr. 


F. W. Carter's paper on “ Technical Considerations in Electric 
Railway Working.” 
trollers.'' 


Visit to the G. W. R. 
Visit to the 


Inaugural address 


Mr. Leon Gaster on 


Mr. C. W. Hill on Crane Motors and Con- 


Friday, February 9th.—At 7.30 p.m. I. E. E. (Manchester Students. Mr. H. A. 


Carney on“ Electrical Instruments.“ 


At 8 p.m. Physical Society. Annual general meeting. 
the President-Elect, Prof. J. Perry. 


At 8 p.m. I. C. E. (Studente. Mr. R. H. Mackie on “ Electric Driving 
at the Locomotive Works of the N. L. Railway.“ 


Saturday, February 10th.— Junior Institution of Engineers. 
at the Hotel Cecil. 


At 7.30 p.m. Electrical Trades Union (London). Concert and dance at 
Battersea Town Hall. 


I.E.E. Students’ visit to G.P.O. Telephone Exchange postponed to 
March 3rd. 


» 
Address by 


Anniversary dinner 


THE ELECTRICAL ENGINEERS R. E. (VOL&8.). 


Tux following orders are issued :— 


Monday, February 5th.—‘* A" Company, recruits’ infantry drill, 6 p.m.; tech- 
nical instruction. 7 p.m. 

Tuesday, February 6th.—'' B" Company, recruits’ infantry drill, 6 p.m.; tech- 
nical instruction, 7 p.m. ; medical examination recruits, 7 p.m. 

Vednesdsy, February "th.—'* A" badge examination for A and "B" 

Companies. 

Thursday, February 8th.—'' C" Company, recruits’ infantry drill, 6 p.m. ; 
technical instruction, " p.m. 

Friday, February 9th.—“ D” Company, recruits' infantry drill, 6 p.m.; tech- 
nical instruction, 7 p.m. 


Saturday, February 10th.—Week-end instruction for country members of C | 


Company. ; 
f Viii J. GUNN, Sergeant-Major. : 
For O. C. E. E. R. E.- (V). 
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NOTES, 


The Testing of Rubber Insulated Wire.—As there 
appears to be so much uncertainty as the qualities of wires at pre- 
senton themarket, the proposals of the National Board of Fire Under- 
writers of America to devise ways and means for testing all rubber- 
covered cables, so as to prevent the introduction into commercial 
use of any wire which does not come up to the standard demanded 
by the National Board, merit attention. It is proposed that a com- 
mittee, called the Wire Inspection Bureau, be formed, consisting of 
about six members. This committee would draw up specifications 
for testing rubber-insulated wire, and would also appoint the 
necessary electrieal inspectors, who would visit the testing rooms 
of the various manufacturers in order to verify the tests specified 
by the Bureau. Identification stamps would be supplied to show 
that these had passed the specified test, and it is proposed to raise 
the necessary expenses by issuing Stamps and selling these to the 


different manufacturers at a charge of 1'cent per 100 ft. of wire . 


tested. These stamps would then be attached to the coils by the 
manufacturers themselves, and would serve as a kind of guarantee 
that the wire or cable was of good quality and up to the “ standard." 


The New Parliament,—Mr. Arnold Lupton, the new 
member for the Sleaford Division of Lincolnshire, is à member of 
the Institution of Electrical Engineers and also M. T C.E. He has 
been associated with several large electrical enterprises. The 
original electrical power scheme of 1898, with an area of supply 
defined by aradius of 20milesround Chesterfield, was due very largely 
to Mr. Arnold Lupton's initiative, the engineering being in his 
hands throughout, but his efforts on that occasion proved fruitless, 
as all will remember the antagonism shown to the proposal, and its 
rejection by Parliament. In 1901 Mr. Lupton acted as joint 
engineer to the Yorkshire Electric Power undertaking, and for a 
similar scheme affécting Leicester and Warwick. Mr. Lupton is 
joint author of a work on “ Electricity as Employed in Mining 
Operations." As a civil engineer he has carried through and 
managed some extensive:mining work. 

Mr. Robert Armitage, who defeated Mr. Gerald Balfour at Leeds, 
is a director of the: Yorkshire Electric Power Co. and also of the 
Power Gas Corporation ; apart from these undertakings, to which he 
devotes valuable attention, he is an influential Yorkshire iron- 
master. 


Technical Education.—BaATTERSEA POLYTECHNIC.— | 


Mr. Frank Broadbent, M. T E. E., has undertaken, at the request of 
the authorities, to conduct the evening classes in electrical 
engineering at the Battersea Polytechnic for the remainder of this 
session, Mr. R. G. Cooke, the former head of the department, having 
been. appointed to the principalship of the Paddington Technical 
Institute. 


. Municipal Finauce.—The Municipal "Trading. Com- 
mittee of the London Chamber of Commerce, on Friday last, held 
a special meeting to consider the recent appointment of a Depart- 
mental Committee by the L.G.B. to deal with municipal accounts. 
The Committee unanimously resolved that having regard to the 
unanimous recommendations of the Joint Committee on Municipal 
Trading, 1903, the Departmental Committee, consisting principally 
of Government and municipal officials, did not conform to the 
recommendations of the Joint Committee, and that its dec’sions 
could not command the confidence of the commercial community. 
Arrangements are being made for a conference of Chambers of 
Commerce, Municipal Corporations, &c., to discuss the independent 
professional audit and standardisation of municipal accounts. 


The Kent Collieries Power Scheme.—At an extra- 
ordinary general meeting of Kent Collieries, Ltd., a resolution was 
passed by an overwhelming majority (on a poll) approving the 
Bill which is to be introduced into Parliament with the object of 
empowering thé company to supply electrical energy to the S.E. 
and Chatham Railways, carry mains Along them, and supply elec- 
tricity. to any consumer whom they might be able to reach from the 
railways. 


The“ Waggot " Surface Contact System.—This 
system differs in one respect only from those practical systems with 
which our readers are acquainted, and it isin that respect that we 
consider it most likely to fail. The claims made for it in the 
pamphlet published for the owners are concerned largely with 
points which are claimed legitimately by any surface contact system, 
and the only one which need occupy us is that which seeks to 
reduce the bulk of, and loss of energy in, the magnets used 
on the car. 

The switch in the front stud having been “picked up" by the 
leading electro-magnet, it is kept up by a permanent magnet which, 
by itself, was unable to exért the initial tractive effort. The trail- 
ing eleelro magnet (for there are but two), by reason of its greater 
power in the opposite sense, overcomes the pull of the permanent 
magnet exercised through its soft iron polar extensions, and 
demagnetises the armature of the switch, which thereupon breaks 
contact. . 

Setting aside the detailed design of the contact box, which seems 
to require modification to fit it for use in the streets, it remains to 
be proved that any system of permanent maguets will perform the 

ing and continuous duty which is required in this service. 
One of the chief safeguards of the ordinary multi-magnet skate of 
the other systema lies in the fact that when the magnet circuit is 
broken aecidentally, all switches fall out of contact and studs 
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cannot remain alive, but it is easy to conceive circumstances which 
are indeed of daily occurrence on most tramways, under which the 
trailing magnet would not throw down the trailing switch, and the 


permanent magnet would keep the stud alive until the next car 


assed. 

P The effort of Mr. Waggot to reduce the bulk of the collecting 
apparatus of an electro-magnetic system of surface contacts is 
landable, and helps to show how objectionable that feature is, but 
we must withhold our congratulations om an accomplished fact 
until the system has proved itself on a larger and more. life-like 
scale than that on which it is being exhibited at the Builders’ 
Exchange in Birmingham. / 


Thermit Welding in Amena a paper read 
before the Franklin Institute. and reproduced in the Journal for 
December last, Mr. E. Stütz. describes the uses to which thermit 
has been successfully applied in the U.S.A. We note that 30 cities 
there have tried the process up to the present, and some 13,000 
joints in tramway rails have been made. In Cleveland, Ohio, 3,000 
joints were put in, after a sample lot had survived the winter, and 
in Holyoke, Mass., about 1,000 have been made after a similar trial. 
In both cases the street railway company does all the work with its 
own staff, only buying the materials and crucibles from the 
Golschmidt Thermit Co. Inone day a gang of four men will make 
30 joints. Joints have been made on track traversed by cars at 
10-minute intervals, without interrupting the traffic. As a rule the 
head of the rail does not need grinding, the slag which covers it 
being knocked off easily, and the head is not softened. Between 
300 and 400 joints have been made in Grand Street, New York. 

The principle guiding the construction of the mould is that the 
molten steel must not inpinge upon the parts to be welded, but 


must run through the gate to a point below the lowest part, and rise 


round the joint or fracture. To ensure a sound weld, the quantity 
of thermit used should be double that required to fill the actual 
collar which surrounds the joint. The moulds, if made of sand and 
clay, must not merely be dried, but burnt dry. A variety of 

interesting welding feats is described. 


* After-Dinner Speeches."—The following letter from 
"X" is the one referred to on p. 167 of our ‘Correspondence ” 
columns :— 

“I notice from your report of the speeches made at the dinner of 
the General Electric Co. that Mr. Hirst, in "referring to the many 
changes that had taken place in his company's staff, implied that 
they were rendered necessary by incompetence, or neglect of 
duties, on the part of those who, for one reason or another, had 
left it during the past year. 

* Had Mr. Hirst troubled to think, he would bave realised that 
he was committing an act of grave injustice in levelling a general. 
accusation against a number of men well- known and esteemed in 
their profession, in such a manner as to render it impossible for 
them to defend themselves. 

*" do not wish to exaggerate the importavce of an after-dinner 
speech: but there is no doubt that what was said was seriously 
meant, as such subjects are not introduced on an occasion of this 
kind without some deliberste intention. In addition, the remarks 


. have been reported in the Press, so that they should not be allowed 


to pass without a protest. 

* Mr. Hirst forgets that the public knows little, and cares less, 
about the internal affairs of his company and its relations with its 
employés; &o that, on hearing his remarks, it includes in their 
scope all who have left at all recently. In this manner Mr. Hirst's 
insinuations concern not only those who may have been discharged, 
but also those who bave resigned for reasons of their own, while 
po sessing the full confidence of their directors; and that this is 
the position of affairs in several cases I have direct personal 
knowledge. 

„It is to be hoped that Mr. Hirst, when he realises the injustice 
done to those who, whatever his opinion of them may be now, have 
served him well for many years, will see his way to withdraw his 
remarks and to apologise." 


Improving Trade. — At the annual meeting of the 
Leeds Chamber of Commerce on Tuesday the President congratu- 
lated the members upon the cheering character of the yearly report, 
which pointed to a general improvement of trade throughout the 
country, especially in the cloth, shipbuilding, engineering, iron, 
steel, cotton, leather, machinery, and mill work. There was also 
an all-round improvement in the foreign trade, which, as the 
council pointed out in their report, empbasised the great need for 
impartial and careful inquiry before any changes were made in "e 
fiscal policy of the country.— Daily Telegraph. 


The Electrical Industry Meets at the “ Blue-Eyed 
Maid. The “Operative Society of Electrical Workers of Great 
Britain” (comprehensive title!) held a “ select" smoking concert on 
January 27th. This Society, we learn from the programme, was 
established in December, 1902, and the concert was organised “ for 
the purpose of bringing together all those engaged in the electrical 
industry” (who smiled ?) for a social gathering. We are informed 
that t*e concert—which, be it known, was held at the- Blue-Eyed 
Maid," High Street, Borough, which is the Society's club house— 
was a very successful one, and that some of the oldest workers in the 
electrical industry met and spent a very enjoyable evening. We 
know some who were not present. We do not learn that the Presi- 
dent of the LE.E. was in the chair, nor that the members of the 
Manufacturers’ Association were to the fore; however, if any old 
hands want to know more about this Society, they should write 
to Mr. H. K. Barnes, the Secrets. at the address 8 the aforesaid 
“ Blue- Eyed Maid.” 
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Appointments Vacant. — Resident station superin- 
tendent for the North Wales Power and Traction Co., Ltd. (£200) ; 
junior assistants for the Neweastle-upon-Tyne Electric Supply Co., 

td.; a canvasser for the Aston Manor electricity department; 
armature winder for Gloucester Light Railways department. 


Fatality.—It is reported that a man employed by 
Messrs. Seymour Mead, Ltd., Southport, was attending to a dynamo 
on Wednesday, when the belt caught his coat sleeve and dragged 
his right.arm into the pulley, almost severing it from the body. 
The man died soon after being admitted to the Infirmary. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indust 
also electric tramway and railway officials, to keep readers of 
ELECTRICAL Rmvigw posted as to their movements. } 


Central Station Engineers,—The Gloucester T.C., on 
January 24th, adopted the Committee’s recommendation, aud 
appointed Mr. GEO. R. WHITE, the present assistant engineer, as 
chief electrical engineer, at a salary of £250 per annum, increasing 
425 per annum for two years. 

Mr. J. E. MALLAL'EU, of Messrs. Dick, Kerr & Co., Ltd., has 
recently been appointed power station engineer for the Burma 
Electric Tramways and Lighting Co., Mandalay, aud sails from 
Liverpool on February 8th,'by ss. Tenasserim. 

Last week the staff at the Heston and Isleworth Electricity 
Works made a presentation to Mr. J. ARTHUR SYKES, the chief 
assistant engineer, on the occasion of his marriage. Mr. F. A. Bond, 
the electrical engineer, on behalf of tbe staff, presented him with a 
handsome black marble clock. A gold brooch, also the gift of 
the staff, was sent to Mrs. Sykes. 

Mr. CHARLES AsTBURY has been appointed resident electrical 
engineer to the Atherton U.D.C., as advertised some time ago in 
our pages. There were 130 applications for the post. Mr. Astbury 
was previously with the Dudley Corporation Electricity Works. 

Mr. R. GorpiwG, of Blackburn, has been appointed an assistant 
at the Ealing Corporation Electricity Works. 

Mr. A. T. CnaosmkR has been appointed borough electrical 
engineer at Te Aroha, N.Z. 


Tramway Officials, —The Gloucester T.C. has appointed 


Mr. STEPHENS as traffic superintendent of the tramways. 


General.— Mr. McFre, 
Glasgow Corporation Telephone Department, has been granted 
leave of abscnce for one month on account of the unsatisfactory 
state of his health. 

The Times says that Major F. Bayuay, R. E., Instructor in Elec- 
tricity at the School of Military Engineering, Chatham, has, on 
the completion of his period of appointment, been ordered to pro- 
ceed on a tour of duty in India. 

At Gateshead, on Friday last, the officials, staff and workmen of 
Messrs. Ernest Scott & Mountain, Ltd., held a successful smoking 
concert. The object of the gathering was to make a presentation 
to Mr. ARTHUR E. Horren, assistant works manager, who is leaving 
the firm to take up a similar position in Sheffield at the works of 
Messrs. Cammell, Laird & Co., Ltd. The chair was occupied by 
Mr. W. C. Mountain, managing director, and Mr. W. F. Coaker was 
in the vice-chair. In the course of the evening Mr. Geo. Johnson 
presented Mr. Hopper with a handsome lounge chair on behalf of 
the workmen. On behalf of the officials and staff, Mr. Mountain 
then asked Mr. Hopper to accept a smoking cabinet. He said he 
could look back to the time when Mr. Hopper came as a pupil 
(about 12 years ago), and asked his (Mr. Mountain’s) advice regard- 
ing the electrical trade. He said it was not much of n business 
then, but he thought there was a good prospect for the future. Mr. 
Hopper was a young man then, and accepted what Mr. Mountain 

told him. He came and served his time, and he could hardly say 
how well he had carried out his duties. At one time, in the old 
works at Newcastle, Mr. Hopper had been manager of the elec- 
trical department, and, when they removed to Gateshead, Mr. 
Hopper took charge of the removal and erecting of the new shops, 
&c., and they all knew how well that work had been carried out. 
Mr. Hopper now had the qualifications of & civil engineer, an elec- 
trical engineer, and a builder of works, and he was going to assist 
in the management of one of the largest steel works in Sheffield. 
Mr. Hopper, in his reply, said he really could not find words to 
express his thanks for the very kind words which Mr. Johnson and 
Mr. Mountain had said about him. He felt that in leaving the 
firm after a 12 years’ service was like leaving home. He said he 
could never have better masters to serve than the firm of Ernest 
Scott & Mountain, Ltd., and he hoped those he left behind would 
co-operate and help forward the work which was in hand at the 
new works. 


Obituary.—The death occurred on January 26th of Mr. 
JOHN LOcKIE, at the early ave of 43 years. In his earlier years he 
had been engaged in engineering and shipping work on the Tyne, 
which efforts were attended by a certain measure of success. 
As his doings in recent years have been the subject of 
investigations both in Bankruptcy Court and before magistrates, 
we have no need to rehash what is already more or less 
familiar matter respecting the charges brought against him 


the general manager of the 


Ld 


connected with his dealings with his several companies. His 
chief claim to mention in our pages lies in his efforts of 
some four or five years ago to form what was called the 
National Industrial Association, a movement described at the 
tine as "a great and patriotic endeavour to create and cement 
a feeling of common interest between employer and employé." 
Another object was to inquire into and report upon matters affecting 
British trade and commerce, while yet another was to create per- 
manent machinery for settling trade disputes. In 1902, by his 
financial support, certain Trades Commissioners were dispatched 
to South Africa to revort on the position of markets there, and the 
prospects of British industry. These reports were undoubtedly of 
valuable assistance to our manufacturers at a time when, the war 
having ended, they were just looking for awakening trade in that 
part of the world. The reports are still in circulation, but whether 
the National Industrial Association is now in existence we are not 
prepared to say. It was Mr. Lockie’s intention to support it until 
it became self-supporting, but Mr. Lockie himself came to grief 
shortly after his election to Parliament in 1902, and it is improbable 
that the Association was by that time on ita own legs. Those who 
have any interest in the matter, will find an exhaustive and critical 
examination into the proposals of the founders of the Association 
in the ELECTIucAL Review of October 4th, 1901, pp. 542-3. We 
should, in fairuess to Mr. Lockie, say that no verdict was given 
regarding the charges against him, as he had a paralytic seizure 
during the trial, and from that he never recovered. 

By the death of M. DESPECHER, who passed away on 29th ult., 
at the age of 83 years, submarine telegraphy has lost another of its 
pioneers. For more than half a century, says the Paris correspon- 
dent of the Tribune, he has been the organiser of all submarine 
cable enterprises created between the French Government and the 
English companies before France possessed factories capable of 
constructing cables and laying them. With Sir John Pender, Mr. 
Cyrus W. Field, and Sir George Elliot, he organised the first cable 
between Europe and America. M. Despecher was, in 1861, one of 
the promoters of the cable between France and Corsica. 


NEW COMPANIES REGISTERED. 


Hunslet Electrical Pottery Co., Ltd. (87,353). — This com- 
pany was registered on January 24th, with & capital of £3,000 in £1 shares, to 
carry on the business of manufacturers of and dealers in earthenware and 
pottery, in connection with electrical fittings of all kinds. The first subscribers 
(each with one share) are:— T. D. Ibbitson, 100, Cardigan Road, Leeds, manu- 
facturer; W. A. Ibbiteon, Holbeck Mills, Leeds, manufacturer ; J. Hepworth, 
junior, 19, Park Drive, Harrogate, solicitor; A. D. Brighouse, 20, Springfield 
Place, Lecds, solicitor; H. W. Ibbitson, 100, Cardigan Road, Leeds, manu- 
f&cturer; E. D. Ibbitson, 100, Cardigan Road, Leeds, manufacturer ; and H. 
Newbound, 20, Queen Square, Leeds, clerk. No initial public issue. The 
number of directors is not to be less than three nor more than five; the first 
are W. A. Ibbitson, J. Hepworth, junior, A. D. Brighouse and E. D. Ibbitson ; 
i ualification, £100: remuneration, £15 per annum, divisible. Registered office, 

alm Road Mills, Hunslet, Leeds. 


Curative Electricity Co. (87,347). — This company was 
registered on January 24th, as an unlimited company, with & capital of £100 in 
£1 shares, to manufacture and sell an appliance known as the *' Curative Elec- 
tricity Coil," Ke. The first subscribers (each with one share) are: R. Pittman, 
6, Guildhall Chambers, E.C., chartered accountant; C. Pittman, St. Osyth, 
Sidcup, chartered accountant; B. Bowles, 5, Mafeking Avenue, Seven Kings, 
Essex, incorporated accountant; H. G. Davies, Trelawne, Coniston Road, 
Muswell Hill, N., articled clerk; Mrs. A. Pittinan, St. Osyth, Sideup: Mrs. E. 
Skeet, Bt. Osyth, Sidcup ; and W. Pittman, St. Osyth, Sidcup, accountant. No 
initial public issue. able A mainly applies. The first directors are R. 
Pittman and C. Pittman. Registered office, 6, Guildhall Chambers, E. C. 


Hankon Light and Power Ca., Ltd. (87,331) .— This company 
was registered on January 27th, with a capital of £20,100 in 2,000 ordinary shares 
of £10 each, and 2,000 deferred shares of 1s. each, to carry on the business of 
electrical, mechanical and chemical engineers, contractors, electricians, 
suppliers of electricity, producers and suppliers of light, heat, sound and power 
by electricity, galvanism, Magnetism or otherwise, &c. The first subscribers 
(each with one deferred share) are:--G. G. Tucker, Wetherden, Warwicks 
Bench, Guildford, gentleman; R. Irwin, 8, 8t. Lawrence Road, Brixton, 8.W., 
salesman ; F. G. Randall, 6, Thorpe Koad, Forest Gate, warehonseman ; A. J. 
Holdstock, 1, Codrington Villas, Codrington Hill, Brockley Rise, S. E., engineer: 
A. T. Colley, 32, Trewsbury Road, Sydenham, H.E. . merchant; 8. W. Hart, 11, 
Beymour Villas, Anerley, S. E., accountant: and H. G. M. Rickcord, 2. Peter- 
borough Road, Harrow, clerk. No initial public issue. The number of 
directors is not to be less than three nor more than five: the subscribers are to 
appoint the first; qualitication, £100; remuneration £150 per annum, divisible, 
Registered office, B, College Hill, E. C. 


Commercial Eleetro-Chem!cal Analysis Co., Ltd. (87,306).— 
This company was registered on January 22nd, with a capital of £2,000in £1 
shares, to take over the business of an electro-chemical analyst carried on at 8, 
St. Ann's Road, Wandsworth, hy E. B. Vaughan, with the journal called the 
Electric Accumulator, published by him, and the laboratory and other property 
appertaining to the said business. T he first subscribers (each with one share) 
are:—E. B. Vaughan, & St. Ann's Road, Wandsworth, S. W., electrical 
engineer; A. B. Vaughan, 8, St. Ann's Road, Wandsworth, S.W.; C. A. Farley, 
45, Spencer Park, Wandsworth, yeast merchant; Mrs. K. A. Farley, 45, Spencer 
Park, Wandsworth, S. W.; A. 8. Tanner, 41, Sydney Street, South Kensington, 
S. W., architect: R. W. Vicarey, Black Hill, Clun, Salop, electrical engineer ; 
and Mrs. D. Vicarey, Clun, Salop. No initial public issue. Registered without 
articles of association. 


Medical-Electro Vibration Institute, Ltd. (87,372).— This 


company was registered on January 25th, with a capital of £1,000 in £1 shares, 
to administer treatment by means of static electricity, high frequency faradic 
currents, galvanic currents, radiant heat baths, X-rays, mechnnical and elec- 
trical vibration, &c., and to carry on the general business of medical electricians 
at Bradford, or elsewhere. The first subscribers (each with one share) are :— 
J.D. Mander, 4, Chesham Grove, Bradford, cashier; C. R. Porter, 4, Spring 
Bank, Bradford, medical electrician; W. Durrance, 7-8, Exchange Buildings, 
Bradford, solicitor ; H. B. Rateliffe, 7-5, Exchange Buildings, Bradford, 
solicitor ; W. Harrison, Nab Wood, Bhipley, wood merchant; J. C. 
Whitaker, 44, Arnclitfe Terrace, Bradford, cashier; and F. Morgan, G, Arn- 
clitffe Terrace, Bradford, clerk. No initial public issue. The number of direc- 
tors is not to be less than two nor more than three; the first are C. R. Porter 


(managing director) and W. Harrison; qualification, £50. Registered office, 4, 


Spring Bank, Bradtord. 
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Ilford Accumulators, Ltd. (87,316).— This company was 
registered on January And, with a capital of £12,500 in 11,500 preference shares 
of £1 each and 20,000 founders’ shares of 1s. each, to adopt an agreement with 
the Negociators and Development Syndicate, Ltd., and to carry on the business 
of manufacturers of electrical apparatus, scientific instruments, petrol, steam 
and electric motors, motor-cars and cycles, dynamos, storage and primary 
batteries for submarine and torpedo boats, accumulators for central station 
lighting and publie buildings, &c. The first subscribers (each with one pre- 
ference share) are :—C. E. Sellen, 55, Storks Road, 8.E., traveller; J. E. Brand, 
97, Edith Road, West Kensington, clerk; E. 8. W. Thorp, Belmont, Staines, 
manufacturer of electrical appliances; E. A. Kemp, 58, Seyfhour Gardens, 
Cranbrook Park, Ilford, manufacturer of electrical appliances; E. Tiquet, 
205. London Road, Romford, electrical engineer; J. Tavlor, 79, Crantield Road, 
Brockley, gentleman: and F. 8. Rising, Effingham House, Arundel Street, 
W. C., late Lieut. R. N. No initial public issue. The number of directors is not 
to be less than two nor more than seven: the subecribers are to appoint the 
first; qualification (except first directors) £250 shares or stock; remuneration 
£100 each per annum (chairman £50 extra) and 5 per cent. of the profits 
available for dividend in excess of 7 per cent., divisible. Registered office, 
18, Borough High Street, B. E. 


Headingley Motor and Engineering Co., Ltd. (87,390).— 
This company was registered on January 26th, with a capital of £1,000 in £1 


shares, to uire the business of engineers, electricians, electrical engineers, 
suppliers of electricity for light, heat, motive power and other pu es, manu- 
facturers of and dealers in motors, cycles and vehicles, &c. The first sub- 


acribers (each with one share) are :—J. S. Savile, 12, Otley Road, Headingley, 
printer and stationer; Mrs. E. Savile, 12, Otley Road, Headingley; R. A. 
_Savile, Scarborough Road, Otley, butcher; J. J. Nicholson, 14, 8t. Michael's 
Lane, Headingley, cabinet maker; Mrs. S. Nicholson, 14, 8t. Michael's Lane, 
Headingley; G. Bard, 24, Leicester Place, Leeds, cabinet maker; and W. H. 
Clarke, 12, South Parade, Leeds, solicitor. No initial public issue. The first 
directors are J. J. Nicholson and J. 8. Savile (qualification 100 shares). 
Registered office, 18, St. Michael's Lane, Headingley, Leeds. 


Madras Electric Supply Corpora ion, Ltd. (87,409).— Thia 
company was registered on January 27th, with & capital of £400,000 in £5 shares, 
to carry on in India or elsewhere the business of an electric light and power 
company, and that of electrical engineers, electricians, engineers, contractors, 
manufacturers of and dealers in cables, wires, lines, accumulators, lamps and 
electrical appliances, &c., and to acquire concessions or licences granted by and 
enter into contracts with the Indian Government or other authority. The first 
subscribers (each with one share) are: -A. M. H. Walrond, 17, Rutland Court, 
Knightsbridge, 8.W., gentleman; Sir W. J. Cuningham, Queen  Anne's 
Mansions, S. W.; T. E. Ivens, 18, King's Avenue, Ealing, W., A. M. I. C. E.; Bir 
Ralph D. R. Moor, 28, Carlisle Mansions, Victoria, S. W.; J. G. B. Stone, 1, Sloane 
Terrace Mansions, Sloane Square, S. W., stockbroker; F. R. Reeves, Lynwood, 
Totteridge, Herts, engineer; and F. Medcalf, 9, Great St. Helens, E. C., 
' solicitor. Minimum cash subscription, 500 shares. The number of directors is 
not to be less than three nor more than seven; the first are A. M. H. Walrond, 
Sir Wm. J. Cuningham, K. C. S. I., T. E. Ivens, Sir Ralph D. R. Moor and J. G. B. 
Stone; qualification, £1,000; remuneration, £400 per annum for the chairman, 
and £250 each for the others, with 6 per cent. of the surplus profits remaining 
after 7 per cent. is paid to the shareholders, divisible. gistered office, 
Salisbury House, London Wall, E.C. 


"OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


G. and A. J. Cross, Ltd., electrical engineers, &c., Tunbridge 
Wells (86,960). —.£600 5 per cent. debentures, created and dated January 9th, 
1906, charged on the company's undertaking nnd property, present and future, 
including uncalled capital, have been registered. Holders: G. Cross, 14, High 
Street, Tunbridge Wells, and A. J. Cross, of same address. No trustees. 


Engineering Instruments, Ltd. (recently known as Schattner 
Electricity Meter Co., Ltd.“) (66,472)._The company's annual return was filed 
on January Sth, when 15,000 ordinary and 12,500 deferred shares had been taken 
up out of a nominal capital of £50,000 in 37,500 ordinary and 12,500 deferred 
shares of £1 each; £15,000 has been paid on the ordinary and £12,500 is con- 
sidered as paid on the deferred. Mortgages and charges: £2,000. — 


Drake & Gorham, Ltd. (70, 275).— This company's annual 
return was filed on December Ist, when the entire capital of £125,000 in £1 
shares had been taken up; £1 per share has been called up and paid on 85,000, 
and 10,000 are considered as fully paid. Mortgages and charges: Nil. 


Provincial Tramways Co., Ltd. (6,445).— This company's annual 
return was filed on December 80th, when 10,000 preference and 24,912 ordinary 
shares had been taken up out of a nominal capital of £400,000 in 10,000 pre- 
ference and 80,000 ordinary shares of £10 each. £287,260 has been received, and 
£61,860 is considered as paid. Mortgages and charges: £53,000. 


British Thomsun-Houston Co., Ltd. (47,982).— This com- 
pany's annual return was filed on Noveinber 24th, when the entire capital of 
£800,000 in 40,000 ordinary and 40,000 4 per cent. cumulative preference shares 
of £10 each had been taken up; £10 per share has been called up on 32,581 
ordinary, and 40,000 preference and £725,310 has been received. £74,690 is con- 
sidered as paid on 7,469 ordinary. Mortgages and charges : £212,000. 


Are Lamps, Ltd. (70,795).—This company’s annual return was 
filed on January 18th, when 55,300 shares had been taken up out of a nominal 
capital of £60,000 in £1 shares. £1 per-share has been called up on 7,300, re- 
sulting in the receipt of £7,250. 450 remains in arrears, 48,000 shares are 
considered as fully paid. Mortgages and charges: Nil. 


Aberdare Electric Lighting Co., Ltd. (67,037).—This com- 
peny's annual return was filed on December 30th, when 340 shares had been 
taken up out of a nominal capital of £2,000 in £1 shares. No calls have been 
made. Mortgages and charges: Nil. = 


British Tramweys and General Construction Co., Ltd. 
(74.084).— This company's annual return was filed on December th, when 
241,000 shares had been taken up and paid for in full out of a nominal capital of 
£300,000 in £1 shares. Mortgages and charges: Nil. 


Walsall Electrical Co., Ltd. (37,696).—This company’s annual 
return was filed on January 18th, when 12,000 ordinary and 4,380 preference 
shares had been taken up out of a nominal capital of £25,000 in £1 shares (sub- 
division not stated); £1 per share has been called up on 10,000 ordinary and 
4,980 preference, resulting in the receipt of £14,380; 2,000 ordinary are con- 
sidered as fully paid. Mortgages and charges: £3,000. 


Uxbridge and Di:trict Electric Supply Co., Ltd. (62,706).— 
Issue on January 9th of £400 5 per cent. debentures, part of series created July 
14th, 1904, to secure £35,000, charged on the company's undertaking and 
property, present and future, including uncalled capital. No trustees. 

viously issued of same series: £33,000. 


Frinton-on-Sea and District Electric Light and Power Co., 
Ltd. (70,689).—Issue on December 29th of £1,100 debentures, part of series 
created October 26th, 1905, to secure £3,000 and 5 per cent. interest, charged on 
the company's undertaking and property, present aud future, including uncalled 
capital, subject to £3,000 first mortgage debentures. Holders: W. Webster and 


Miss A. A. Mackay, 50, Lee Park, Blackheath. No trustees. No previous issue 
. Of same serios, : 


Private Wire and Telephone Installation Co., Ltd., London 
(76,888).—A memorandum of satisfaction in full of debentures dated April 27th, 
1908, securing £2,000, has been filed. l l 


Veritys, Ltd. (Electricians, London, Manchester and Bir- 
mingham) (49,784).—£40,000 6 per cent. debentures, created and dated January 
9th, 1906, have been registered. Property charged: The company's undertaking 
and assete, present and future. No trustees. 


Perth Electric Tramways, Ltd. (55,935).—Issue on January 
9rd of £6,000. part of series created December 22nd, 1908, to secure £50,000, 
charged on the benefit of certain agreements, deposit, provisional order and Acts 
of Parliament, tramways, tramway undertaking, plant, &c., in Perth, Western 
Australia. Trustees: Lord Arthur Butler, 7, Portman Square, W.; and J. 8. 
Austen, 68, Dashwood House, E. C. Previously issued of same series: £39,600. 


Consolidated Supply Co., Ltd. (Electricians, Canonbury) 
(85,838).—Issue on January Ist of a £500 5 per cent. debenture, of series 
created September :22nd, 1905, to secure £5,000, charged on the company’s 
undertaking and property, present and future, including uncalled capita). 
Holders: Consolidated Electrical Co., Ltd., Broad Btreet House, E.C. No 
trustees. Previously issued of same series: £2,600. : 


Siemens Electric Appliances, Ltd. (75,102).—This company's 
annual return was filed on December 22nd, when the entire capital of £25,000 in 
250 shares of £100 each had been taken up. £100 per share has been called up 
on 7 and £90 per share on 248 shares, resulting in the receipt of £7,990. Mort. 
gages and charges: Nil. 


W. T. Skelding & Co., Ltd. (74,817).—This company's annual 
return (made up to November 22nd last) was filed on January 4th, when 2,007 
shares had been taken up out of a nominal capital of £10,000 in £1 shares. #1 

r share has been called up on 7 and 18s. per share on 1,000 shares and £907 

95 been N 1,000 shares are considered as fully paid. Mortgages and 
charges: Nil. 


Sunderland District Electric Tramways, Ltd. (79,054).— 
A charge dated December 29th, 1905, to secure £2,600 und 6 per cent. interest, 
has been registered. Property charged: The company’s undertaking and pro- 
perty, present and future (subject to trust deed dated December 8th, 1903, and 
£160,000 debentures issued thereunder), ranking pari pasau with a charge for a 
like amount given to Bruce Peebles & Co., Ltd. Holder: Electric Conversion 
Syndicate, Ltd., 18, St. Helen's Place, E.C. 


CITY NOTES. 


Charing Cross, West End and City Electricity 
Supply Co. 


AN extraordinary general mecting of the above company was held 


at the offices, St. Martin's Lane, on Wednesday, under the chair- 
manship of Mr. F, W. Fladgate to consider, and if thought fit pass, 
the following resolution:—“ That the Bill submitted to “this 
meeting, intituled ‘A Bill to confer further- powers upon the 
Charing Cross, West End and City Electricity Supply- Co., Ltd. 
(Power Supply),’ be and the same is hercby approved, subject to 
such additions, alterations or variations as Parliament may think 
fit to make therein and the directors shall sanction.” 

The CHAIRMAN, in moving the adoption of the resolution, said 
the necessity for bringing forward such a Bill, was in order to 
protect the interests of the company in the present state of com- 
petition for bulk powers of supply in the Metropolis. Last year 
there was an exceedingly strongly advocated measure brought 
forward by Mr. Merz for supplying the whole of the Administrative 
County of London, and the Charing Cross Co. also promoted a Bill 
to enable them to get additional powers. In the end both measures 
failed, but had they not promoted their Bill they would not bave 
been in the position of making certain proposals for dealing with 
matters which aruse from time to time, and which, had Mr. Merz's 
Bill been passed, would have been beneficial to their company. In 
the forthcoming session of Parliument other schemes were being 
brought forward. A very comprehensive scheme was being brought 
forward by the London County Council which deserved the gravest 
consideration ; Mr. Merz's scheme was being brought forward on 
practically the same lines as last year, and a third comprebensive 
scheme was being brought forward, known as the St. Neots scheme, 
which also required the gravest consideration. It was under these 
circumstances that the directors, after careful consideration of all 
the circumstances had determined that it was in the interests cf 
the company, and, in fact, that it was essential, that they should 
themselves promote a Bill for the purpose of enabling them to 
enlarge their powers, and to meet the opposing schemes which 
would be brought forward. 

Mr. G. H. BrouGHAM GLASIER seconded the motion. 

Mr. BIncHAM (solicitor) explained the objects of the Bill which, 
briefly etated, empowers the company to supply electric energy to 
tailway, canal, tramway and other companics whose undertakings may 
only be partly in the area of the company, and it extends the area 
of the company for power supply to Kensington, Westminster 
Holborn, St. Pancras, Islington, Finsbury, Shoreditch, Bethnal 
Green, Stepney, Poplar, Hackney, West Ham, East Ham, and toa 
large district in Essex, comprising, amongst other places, Woodford, 
Wanstead, Leyton, Ilford, Romford, Brentwood and Epping. 

Replying to a question, the SoLICITOR said that Clause 25 
exempted the undertaking asked for in the Bill from purchase by 
the local authorities at the end of 42 years, but that clause did not. 
interfere with the right of local authorities to purchase their 
undertaking which was now being worked under provisional 
orders. 

Mr. Making said they all recognised that their interests were in 
the hands of a capable board, but it did seem to him that the whole 
question was rather ina muddle. It looked as if all the companies 
in London were going for powers of a similar character, and that, 
in addition, the L. C. O. and other companies were seeking these 
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wers. It seemed to him that the companies were all going to 
fight one another, and surely it would be better if they combined 
and showed a united front against the new comers. 

Mr. Murray Law agreed with the last speaker, and thought they 
- were going far beyond their position as an electric lighting com- 
pany. If they were to supply railway and other companies they 
would want a great deal more capital, and the original share- 
holders would be left in a mioority. He thought their energies 
vught to be taken up in competing with the gas companies, wbo 
were making tremendous strides in their own domain. He could 
. not help wondering whether it would not be better to concentrate 
their energies in one place. | 

The CHAIRMAN said that not one of them had a stronger desire 


than he had to see & united policy on the part of the electric. 


lighting companies, and he had devoted a great deal of time and 
energy in trying to bring that about. In the autumn of last year 
he thought that, owing to the efforts made principally by their 
company, some arrangement would have been made by which a 
united front would have been presented, but the attempt failed. 
He did not now despair, and had not left off working, and last 
Friday he was able to bring about a meeting of 11 of 
the companies for a joint discussion. At the same time, they 
dare not allow themselves to be left in the lurch, and unless they 
had promoted that Bill they would have laid themselves open to 
that chance. Had they had the power to supply a railway three 
years ago, they would have been able to have completed a most 
satisfactory contract with a railway company, and it was such things 
as that whieh made them quite certain thnt they were following 
the right policy in placing themselves iu the position of not being 
left. It was true that the gas companies were doing all they could, 
but their company had, so far, lost practically nothing, and through 


the energy of their officers they had endeavoured to push their. 


business by opening something in the nature of an electrical exhi- 
bition in Fenchurch Street. He believed that if they only com- 
bined the existing companies could supply all the power that was 
required in London, and it was some such arrangement that he 
tried to bring about last year. However, they failed, and they 
were now left to do the best they could with the new would-be 
competitors. — 
The resolution was then agreed to. 


Metropolitan Railway Co. 


AT the half-yearly meeting last week, Sir CHARLES MCLAREN, 
Bart., M.P. (chairman), said an important factor in their receipts 
was the number of passengers carried during the half-year. They 
were now within 356,000 of the number carried before the Central 
London Railway was opened, which at that time, he said, was a 
blow to their traffic. They might reasonably hope next year they 
would have a record number of passengers. The traffic in London 
was increasing, notwithstanding the competition of tubes and of 
motor and other omnibuses, and their passenger traffic had all but 
touched the highest level of their very best days, when this com- 
petition did not exist; assoon as they had got the electrical Instal- 
lation completely finished and at work they would, he felt con- 
fident, show a relatively large increase. In making the change 
from steam to electrical working they had to incur practically the 
full expenses of both forms of traction for a time, and, although 
they had a decrease on their steam expenses of over £14,000 this 
half-year, the extra and duplicate machinery which they had to 
keep up and in workiug order had been responsible for the expense 
which they would not have in the future to incur, 
When they last met he did not hold out any very 
rosy prospects for the half-year. He reminded them that 
they had raised and spent additional capital on their electrification 
works, and that, for various reasons, they were not yet actually in a 
position to reap the full benefits of the new mode of working. Toa 
large extent that state of things had continued up to the present 
time, though they were, of course, in a very much more advanced 
position now than they were six months ago, and were within 
measurable distance of the time when steam would disappear 
entirely from their system. The expenses chargeable to the new 
electric working had been considerably greaterthan the saving they 
had been able to effect in locomotive power, and they proposed to 
adopt the same course as they did six months ago, and charge a 
part of the difference to their reserve fund, seeing that the extra 
expense was incurred very largely for experimental purposes, and 
was, of course, of an abnormal character. There were two things 
standing in the way of the complete withdrawal of steam from the 
tunnel sections of their line. The first was that the conversion of 
the Hammersmith and City Railway from steam to electricity was 
- not yet complete, and the second that they had not yet got all the 
electric locomotives delivered. With respect to the electric loco- 
motives which they required for hauling over the electrified portion 
of.the line trains to and from places beyond Harrow, and also 
the Great Western trains on the Circle section, within the 
last few weeks they had received and tested and taken 
over from the contractors five of these locomotives, and they were 
uow running experimentally in the Harrow service. The remainder 
of the engines on order would be delivered very shortly. He was 
glad to be able to say that the whole of their electric rolling stock, 
including locomotives and the equipment of the line and trains, 
had been ordered from British firms, and, so far as they knew, had 
been constructed in this country. He mentioned that because, as 
they were aware, there had been a very considerable amount of 
attention paid in the Press in the last few weeks to this question 
of the supply of rolling stock from some of the contracting 
firms in this country; for, as they were also aware, a large portion 
of rolling stock on the District Railway was ordered from foreign con- 


tractors. He felt that the success of their coaches, so far as the 
publie were concerned, had been undoubted, and he did not think 
there could be any comparison between the advantages which their 
rolling stock offered with the rolling stock of other lines, More- 
over, he thought they would find that their decision to buy their 


stock in this country had been a wise one, and he believed that in 


no instance had they paid more than they would have 
paid abroad. No doubt, many might wonder whether any 
explanation was to be given as to the stoppages and breuk- 
downs which had undoubtedly occurred during the working 
of the electric service. They were sorry for these failures. They 
were due to faults arising from one cause and anotherin the motors 
and other equipment oa the cars, and the contractors for the stock 
had been called upon to take up the matter seriously, with a view 
to ascertaining and eradicating all sources of weakness before the 
company finally took the stock over. The contractors were as 
anxious and as willing as the directors were to have this matter 
put thoroughly right, and he hoped this complaint would gradually 
disappear. ; 

The meeting authorised the raising of ađditional capital to the 
extent of £800,000, with the usual borrowing powers, for the 
further money required to complete the electrification works in 
hand and for improvements at Baker Street. 


Chatham and District Light Railways Co. 


Taure report for the half-year ended December 31st last states 
that the result is as follows: — Receipts, £18,505; expenses, 
£12,800; and, after adding balance brought furward and de- 
ducting interest on debentures, there remains a balance of 
£7,273. Of this amount £2,000 has been transferred to reserve 
for depreciation, £387 written off as per revenue account, and 
the directors recommend a dividend at the rate of 3 per cent. 
per anuum on the ordinary shares, carrying forward £699. During 
the half-year the balance of the additional capital referred to in 
the previous report — namely, £3,500—has been issued and fully 
paid up, half in preference shares and half in ordinary shares of 
£10 each, the proceeds having been utilised in reducing the com- 
pany's indebtedness. The Rochester Corporation is proceeding 
with the construction of an extension line to Delce Grange, which 
will be leased to this company. 


Anglo-American Telegraph €o. 


Tux directors’ report for the half-year ended December 31st states 
that the total receipts, including the balance of £1,253 brought 
forward from tte last account, amounted to £204,953. The traffic 
receipts show an increase of £14,675, as compared with the half- 
year ended December 31st, 1904. The working expenses of the 
half-year, including those of the ss. Minia, pensions account, &c., 
as shown by the revenue account, amounted to £73,106, being an 
increase of £2,800, as compared with the corresponding period of 
1904. The directors, under the powers conferred upon them by the 
articles of association, have, before declaring the net profits, set 
apart the sum of £5,000 to the renewal fund, leaving a balance of 
£126,847. Quarterly interim dividends of 15s. per cent. on the 
ordiuary stock, and £1 10s. per cent. on the preferred stock, were 
paid on November 1st last, absorbing £52,500, leaving a balance of 
£74,347, out of which the directors recommend the proprietors to 
declare final dividends of £1 1s. per cent. on the ordinary stock, 
£1 128. per cent. on the preferred stock, and 10s. per cent. on the 
deferred stock, payable on February 3rd, amounting together to 
£73,500, making a total distribution for the year ended December 
31st, 1905, of £3 5s. per cent. on the ordinary stock, £6 per cent. 
on the preferred stock, and 10s. per cent. on the deferred stock. 
The balance of £846 16s. will be carried forward to the next 
account. 


Direct United States Cable Co. 


Mr. E. M. UNDFRDowN, K. C., presided at the half-yearly meeting 
held at Winchester House on Tuesday. After referring briefly to 
the figures in the report (see ELECTRICAL REVIEW, January 26th, 
p.149) he said that the revenue when compared with the corre- 
sponding period of 1904 showed an increase of £5,323 due to the 
continued improvement in the traffic. This company was a sort of 
barometer of the state of business between this country and the 
U.S., and when commercial relations were active the cables felt it. 
The working expenses in London were practically unaltered, and 
at the stations there was a small increase because of the increased 
traffic handled. The working expenses were £1,190 up, but they 
now included provision for the staff pension fund. To earn an 
increase of £5,323 in the revenue thev bad to make an additional 
outlay of £1,190. During some considerable period they had had no 
charge against the reserve fund. They had been singularly fortu- 
nate in escaping large expenditure fur repairs, and they had gone 
on according to the very prudent plan of continually addiug to the 
reserve fund and making use of the interest accrued on the invest- 
ments for bringing it up to a sum that would be regarded as 
equivalent to their possible requirements taken reasonably. This 
half-year they had credited the interest £7,753 and added £10,000 
to the reserve fund, and he had now the satisfaction of informing 
them that they had reached the reserve sum that they had been fora 
long while ambitious to obtain. ‘That fund now stood at £500,700, 
the cost of the investments, but the actual value was slightlv in 
excess of that amount. Having reached the present point, the 
board felt that it could, with justice and prudence, give the share- 
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holders the ad vantage of, if not all, & very substantial amount of 
the whole net profite. Of course, he did not mean that they were 

ing to allow the reserve fund to be depleted. It might be that, 
15 it were decreased by any amount, ther would have to replace it, 
but on the whole they might take it that if their experience in the 
future was, as in the past, the interest on the fund would cover 
their ordinary repairs. They had on this half-year, therefore, been 
able to give 4 per cent. more, and they trusted all the conditions 
were favourable. Their lines were in excellent order ; in fact, all 
tbe cables of themselves and their friends in the pool were in good 
condition, which, of course, tended to the prosperity of everyone con- 
nected with the pool. In regard to the future, he hoped they 
could count upon continued presperity, such as they now enjoyed. 
After mentioning the death of M. Despecher, announced in that 
day's papers, xd regretting the disappearance of one more of the 
great landmarks of telegraphy, the chairman formally moved the 
adoption of the report. 

Sir James PENDER seconded the motion, which was carried 
unanimously. 

The meeting voted ita thanks to the directors and staff. 


4*4 


City and South London Railway Co. 


THE directors’ report for the half-year ending December 31st, 
1905, to be submitted to the half-yearly meeting on Tuesday, 6th 
inst., says that the receipts from all sources for the half-year 
amounted to £74,714, and the cost of working has been £34,848, 
leaving & profit of £39,865. Inclusive of the balance brought 
forward, the net revenue account shows an aggregate total of 
£41,400. After making provision for the debenture stock interest, 
and the transfer to the renewal fund of £1,500, a balance remains 
available for dividend of £28,675. Out of this sum the directors 
recommend that the full divideud of 5 per cent. per annum be paid 
on the preference stocks, 1891, 1896 and 1901, and that a dividend 
at the rate of 13 per cent. per annum be paid upon the consolidated 
ordinary stock for the half-year, leaving & balance of £1,367 to be 
carried forward to the next account. The following table shows 
the number of passengers, exclusive of season ticket-holders, and 
dividends paid in each half-year for several years past :— 


- No. of gers oe Dividend per 
- (exclusive o (including cent. per annum 
Half-year ended season ticket season on ordinary 
bolders). tickets). stock 
June 90th, 1902.. , £9,192,120 £76,849 12 9 8 
December 81st, 1902 s 9,877,199 82,131 7 1 2 
June 30th, 1903 e 9,511,450 ^ "8,884 19 V9 2 
December 3lst, 1909 .. 8,711,062 72.286 3 6 2 
June 30th, 1904 . ae 9,226,987 76.387 11 1 2} 
December 81st, 1904 .. 8,401,846 70,705 O11 lj 
June goth, 1905 E ; 8,662,588 71,802 7 8 2 
December 80th, 1906 . as 8,607, 70,108 11 4 11 
Total since opening of line .. 151,979,188 1,217,522 15 0 — 


Railway opened for traffic December 18th, 1890. 
‘Extension to Moorgate opened February 95th, 1900. 
Extension to Clapham Common opened June 8rd, 1900. 
Extension to Islington opened November 17th, 1901. 

With deep regret the directors record the death of their highly 
esteemed colleague, Mr. Charles Grey Mott, who had been chair- 
man of the company from its inception, and they desire to express 
their warm appreciation of his valuable services and unfailing 
devotion to the iaterests of the company. ‘They have elected the 
Right Hon. C. B. Stuart-Wortley, K.C., M.P., to fill the vacancy on 
the board, and have elected him chairman of the company.  Satis- 
factory progress is being made with the construction of the exten- 
sion to Euston. The contract for the lifts for the extension has 
been placed with the Otis Elevator Co., Ltd. An agreement has 
been made with the London and North-Western Railway and the 
Charing Cross, Euston and Hampstead Railway Companies as to the 
interchange station and connecting subways with the former com- 
pany's platforms at Euston Station. The contract for the works 
and lifte, and the contract for the joint subway connecting this 
company 's platforms with those of the Charing Cross, Euston and 

Hampstead Railway, have been entered into. At the Elephant and 
Castle Station the subway communication between this company's 
platforms and those of the Baker Street and Waterloo Railway is 
negring e 


Dublin and Lucan Electric Railway Co. 


Tue directors’ report for the half-year ended December 31st, 1905, 
shows that the receipts on revenue account from all sources are 
£3,328, being £8 less than for the corresponding period of 1904, 
while the total expenditure was £1,785, an incrense of £89. After 
providing for debeuture interest there is an available balance of 
£1,305, out of which the directora recommend payment of the half- 
yearly dividend (£475) on the 5 per cent. preference shares to 
December 31st last, and £500 to the electrical contractors on 
account of the sum remaining due to them for electrical equipment, 
leaving a balance of £330 to be carried forward to next half-year. 
The total amount applied out of the revenue of 1905 in reduction 
of capital expenditure on electrical equipment is £900. 

The line is 7 miles long, and the train mileage for the half-year 
was. 57,878 (including 56,700 for passenger, and mixed passenger 
and. goods trains, and 1,178 for goods train). 


* 


South London Electric Supply Corporation.— 

' Bubject to final audit the directors recommend a dividend on the 
ordinary. shares at the rate of 4 per cent. for the past ycar, with an 
ES earry forward. The dividend last year was at the same 


Stock Exchange Notices.—Applications have ‘been made 
to the Committee to appoint a special settling day in and to grant 
A quotation to 


W. T. Henley's Telegraph Works Co., Ltd. 2180000 43 per cent. first mort- 
gage debenture stock. 

And to allow the following securities to be quoted in the 
Official List :— 


Westminster Electric Supply Corporation, Ltd.—Further issue of 8,128 44 per 
cent. cumulative preference shares of £5 each, fully paid; and 50,000 4à per 


. cent. cumulative preference shares of £5 each, £i paid. 


The Committee has appointed a special settling day as under :— 


EA February 7th—Bombay Electric Supply and Tramways Co., Ltd, 
—60,000 6 per cent. cumulative preference shares of £10 each, £4 paid, Nos. 
15 to 60,000 and 119,987 to 120,000; and £600,000 44 per cent. debenture stock. 

The Committee has also ordered the undermentioned to be quoted 
in the Official List :— 


White (J.G.) & Co., Ltd.—15,000 6 per cent. cumulative preference shares 
of £10 each, fully paid, Nos. 1 to 15 ,000. 


Montreal Light, Heat and Power Co.—A dividend 
has been declared for the three months ending J analy 31st at the 
rate of 4 per cent. per annum. 


Blackpool and Fleetwood Tramroad Co,— The 
directors recommend a dividend for the half-year ended December 
31st last at the rate of 9 per cent. per annum, placing £750 to 
depreciation reserve, £250 to general reserve, and carrying forward 
£1,798. 


Waterloo and City Railway Co.— The directors 
recommend a dividend on the ordinary stock at the rate of 34 per 
cent. per annum for the half-year ended December 31st, 1905, 
carrying.forward £380. The dividend for the corresponding period 
of 1904 was at the same rate. 


Douglas Southern Electric Tramways. — The 


‘directors’ report states that the company’s season this year con- 


sisted of 114 days, as against 134 days last season, while the 
mileage run was 33,313:59 as against 35,079°97 last year. The 
season has been a fairly successful one, the number of passengers 
carried being 210,298. The service has been well maintained. The 
total receipts for the season were £5,107, as against £4,786 in 1904. 
The net profit for the year was £1,745, as against £1,682 last year, 
which, added to £182 balance from last year, gave a total disposable 
balance of £1,927. The directors recommend a dividend of 6 per 
cent. upon the preference shares, which will absorb £1,558, and 
leave a balance of £369 to be carried forward, subject to directors’ 
fees. 


Prospectuses.—Z/mundson's Electricity Corporation, 
Ltd.—A circular has been issued among the shareholders and 
debenture stock-holders inviting them to subscribe for an issue of 
£83,000 of 44 per cent. first mortgage debenture stock at 104 per 
cent. The share capital issued and fully paid amounts to £800,000, 
and there has also been issued £352,000 of debentures, with which 
the new issue will rank pari passu. 

The Shelford Rubber Estate, Ltd.—'This company has been offering 
43,334 £1 ordinary shares for public subscription at par. The com- 
pany has been formed to acquire and work the Estate of Shelford, 
Selangor, Malay States. 520 acres of the estate are fully planted 
with over100,000 Para rubber trees, of which 10,500 are already of 
bearing age. 

The Fodal Copper and Sulphur Co.,  Ltd.—This company 
is offering (the list closes to-day) 120,000 preferred ordinary shares 
of £1 each for subscription at par. The company's mining estates 
are in Norway. For the 270,000 tons of ore in sight, the value is 
stated to be 2 per cent. of copper and 48 per cent. of sulphur. 
Messrs. H. R. Merton & Co. have contracted to dispose of the com- 
pany's producta. 


Bournemouth and Poole Electricity Supply Co.— 
The transfer books will be closed from 6th to 14th inst, pre- 
paratory to the payment of the dividends due on the 44 per cent. 
preference, and the 6 per cent. second preference shares, for the 
half-year ended December 31st. 


National Gas Engine Co.— The report of the directors 
for the year ended December 30th, states that the net profit is 
£40,014. After providing interim dividends on the preference and 
ordinary shares, and adding £2,566 brought forward, it is proposed 
to pay a final dividend at the rate of 15 per cent. per annum, for 
the six months ended December 30th, and a bonus of 18. per share, 
on the ordinary shares, leaving a balance of £16,403, out of which 
the directors propose to place £10,000 to the reserve fund (making 
it £60,000), to write off the sum of £635 for expenses and stamp 
duties attendant on the increase of capital to £400,000, and to 
carry forward £5,767. 


Reduction of Capital.—On February 13th Mr. Justice 
Warrington, sitting in the Chancery Division, London, will hear a 
petition to confirm a special resolution reduciug the capital of 
Elmore's German and dU Metal Co., Ltd., from 
£162,981 to £115,745. 


Westminster Electric Supply Corporation.—The 
directors recommend a dividend at the rate of 13 per cent. per 
annum for the half-year ended December 31st, 1905, making 13 per 
cent. for the year. This compares with a total of 14 per cent. for 
1904. 
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ELECTRIC TRAMWAY AND RAILWAY . 
TRAFFIC RETURNS. | 


— — — — — —— 


Compared with tho corresponding 1 riod of 1905. 
p Includes horse, steam and o 


er receipts. 


+ One week only, 
$ One month 


Fort- e for | No. | | Route: 
Locality. i night | the ! of | Total to date. miles 
: ended. fortnight. © wks. open. 
£ ! > 2 £* i $ 
Aberdeen ee ee Jan 27 2,268 + 96 35 4 161 —— 980 oe 
BAyT .. ove e|» 20 170 i+ 5 35 | 11,119'— 109| 8|.. 
Bath .. - .. „ 2 1.312 7 929 4 2.616 + 476 198 
Belfast ; „ 28 5,758 71.575 4 11,618 | + 2,766 40 i+ 61 
Birkenhead . „ 28| 1991 4 48 44.768 — 199 18.5 
Blackburn : „ 24 1,679 |+ 802 433 42,987 | + 2,145 1845! .. 
Blackpool. Corp. „ 5 605 + 99/48 | 46,618 + 1,970 11°67; .. 
„ Fleetw'd , 2 = — 13 á 805 — E me 
7 — Lytham 77 * 1, + | E ee 
Bolton „ 28 | 9,50 4 965 44 | 84,892 ' + 4,101 26 |+ 1 
Bournemouth 3 „ 21 2,662 |+1,052 | 424 | 60,960 713,887 | 17°4/+ 71 
Bradford ee 3 37 7,685 i + 610 | 43 188.257 — 8,227 53 ee 
Brighton ee ee 99 28 1,474 + 37 44 49,585 ee gt ee 
B 1 ee ae 96 9,851 + 753 . oe 28:5 | .. 
Brit. Elec. Trac. Co 
Airdrie .. .. | Jan. 19 422 je 8 644 | 4 e8 | 85| .. 
f Barrow "Pu ee »» 19 885 + 41 »n + 64 5°87 ee 
Birmingham (Mid.) „, 19 2.670 — 459 „ 8,637 — 732 12-255 
Devon port ee 99 19 842 TS 42 9, 1,168 a 60 8°85 ee 
Dudley—8to'rbge| „ 19 1.508 i+ 192 „ 2,009 | + 225 21-25 
Gateshead.. ..; „ 19 1,806 ＋ 163 „, 2,489 | 187 11-25 
. Gravesend, N' fleet ,, 19 413,4 41 „ 5410 + 48 665 
Gr'n'k, Pt. Glagw ,, 19 1096 je 147 „, 1,591 | + 168 725 
Hartlepool |. 19 485 i+ 86 „ 676 | + 6°72) .. 
Leamington ; » 19 275 f 100 | „, 863! + 140 : 
_Merthyr .. ea ap. 19 $45 |- 20 „, 4644 + 2! 99|.. 
Metropolitan. „ 19 56,608 |41,890 | „ 7,68 246. 
Middleton. . sal » 19 5644 72 „ 758 | + 102 855!.. 
Oldham — Ashton „ 19 1,016/+ 77 „ 1.357 4 92 9˙18 
Peterborough ..| , 19 207 5) ,, 270 + 285-81 
Potteries , 19 63.568 , 976 , 4.716 + 401 9 
e Rothesay * ee 39 19 b" + 15 Bl us + Bl 2°75 ee 
Southport æ! p 19 448 |. 37 „ 21+ 86/817) .. 
South Staffs. . ,, 19 1,617 809 | „, 2,03t | + 891 |18°87| .. 
Swansea .. | » 19 1,454 14+ 584 „, 1,972 | + 787| 55 
8 | nn 19 321 1 10 ,, 445 f — 2870 
eston -s- Mare. , 17 58 — 7 ,, 64 — 7 8 
Wolverhampton D.] „ 19 744 (+ 133 „ 951 | + 899 14755 
t Worcester. . oe sS 19. 497 It 82 „ 683 | + 25 | 6°75 2 
~ Tarka. Wool. Dist. | „„ 19 | 1,649 + 590 „ 2.447 | + 895 | 17 
Miscellaneous. „ 19 850 T 82 ,, 1,19 T 20 $a 
Burnley Ss .. „ 91; 2,002 P 970 | .. n 2s T5| .. 
Burton-on-Trent ..| „, 115 530 6 48 13.368 — 1.486 | 8°5| .. 
Bury .. .. „, 21 1.615 .. 42 | 81906.  .. 105. 
Cardi d .. „ 20; 8336 + 931; 49 86,897 \t+ - 60 |158. sí 
Carlisle . „ 2 316 — 590 4 650 96 | .. 
Chatham and Dist. | „, 25 | 1,192 * 87| 4 2,157 |+ 3619834 8 
Cheltenham.. 4 oe E" ea. m e E is 
Colchester. „ 21 3890 — 21 26 4.88 | 4 |. 
Cork " slow. 25 809 — 20 4 1,508 | + 6 ,9:89 | .. 
Coventry ..|Dec.14| 815 8,60 | 23900]. 642 989|.. 
Darlington .. .. Jan. 27 874 n 99 43 8,783 ' e0 1/81] .. 
Darwen T „„ 20 480 + 99 48 10,511 |* GAT | 4°86; .. 
Dover a sall AE 351 j+ 385 48 9,762 + 985 , 4°76 + 1 
Dublin , 26 9409. 862 4 | 101389 4 962 48˙5 «1 
Dundee |} „, 24 1.887 + 897/86 33.927 |t 2,656 1125, .. 
Eas Ham .j. „ 27] 1608,4 421/48 | 85.765 |+ 4.987 | 8 PE" 
„xeter es ee | ee i ee ae 5.2 ee i oe ee ee 
Glasgow...) 4 g7 80,003 | 49,900 | 34 | 584019 488,41 76 4 B5 
{Gloucester .. .. „ 17 2249 46 42 12,8000 15 a 
Halian  .., » 24 2.0 97 43 67,510 + 4.852 87 76 
Hastings . „ W T8 s: Se ou on d NIIS 
Huddersfield „ 971, 2,617 1 u92 48 58,860 + 3,90 28 
Hull. ae " " 27 4,407 i+ 448 48 96,889 t 1,817 , 18 . 
Ilford - i „ 27 806 161 48 20,803 + 892 1 
Ilkeston . .. , H 27 49 5,0% — 709! 85,.. 
Ipswich ids se We MET 82 48 . 18,008 — 1,827 106 
i le of Thanet .. „ 27 49' 4 9934 + 61 NM 
Kilmarnock. Bs T | TE ea $i ce | we Pee 
Kirkcaldy . Lo. 9 19 à ie 75 
Lan'kshire Trm. Co.: „ 25 442 8,269 735 12˙5 ＋ 89 
eds s ei n AB. 935 42 253,711 + 7.818 |89:6 + 
Leicester , 27 631! 1 7.784 + 1,381 
Leith ae! 3 ce : ane s. oe 
Lincoln — : ge oa 8 2 
Liverpool ; „ 20 11.115 8 90,268 + 1,657 | 104 1 1 
L. C. O. F LI . i 9 18 ＋ 2,550 41 606,760 + 81,968 61 E 4à 
Lowestof& .. ws „ WT 22 17 2,480 — 2/86) .. 
Manchester seb ue I 42,0416 , 43 | 554,580 |. , 050 - 
Nelson seo x - - „ $e duse 
Newcastle serta aT 995 43 164.197 + 4429 " 
Newporr . „„ 20 180 16 8.800 J 654 |145| 18 
Northampton à 23 "T - 3 R e. oe 
Oldham MER | „ 28 412 44 | 72,002 7 17,125 28 ˙75 4 1-6 
Plymoutb .. . bs Wa cU wa TNNT EEUU TL 
Pontypridd .. e| , 27 . 148 6,934 | m 85|.. 
Portsmouth .. ; 4» 27 298 ' 43 84,076 + 1,654 145 
Preston , „ 24 E^ | - s ae «m 
Reading ee . » 18 61 49 26,608 = 477 es ee 
Rochdale ved a A 762 | 43 $3,771 422,767 | 21:8 | + 8 
Rotherham .. a "" ^ zs vd - a 
Halford .. ..| „ 22 750 | 48 | 188,622 |+ 10,982 a 
Scarborough .. | Nov, 25 s 46 , s 45; .. 
Sheffield ed .. ! Jan. 28 1,159 | 44 | 217,684 7 12,568 135776 -1-5 
Southampton , 291 129 16 | 14453 |— 100 
Bouthend-on-Se& ..' ,, 24 85418 | 16,08 + 1,00; V 
Btalyb'dge,Hyde,&c. | „ 20 847 | 42 26,940,  .. 21 | 2 
Stockport. , 19 664 42 | 82033 + 8,664 us Fen 
Bunderland "IE. 273 43 | 0792194 2.5000. 
Swindon . wel’ gy M 30 43 8375;  .. 44|.. 
Tyneside .. °..| 4, 17 48 8 819 — 6/887; .. 
Wakefield “| T "up Pha, = shige fons se 
Warrington ee oe ve 18 : 87 42 14,989 it t 86 6°37 + :25 
West Ham .. „ 25 1.868 42 78,860 4 83,954 1477 49 
Wolverhampton . 24 a 24 E. : 10 
Cen. London Riy. a Wi 745 4 27,875 — 1,1277 66 
Cit & B. Lon. Rly. [T] 29 SES 101 | 4 12,210 E 169 6°25 | ee 
Dublin-Lucan ; „ 28 6l 4 &9— 3 T7, 
G. N. and City Riy. ' „ 27 3,591 42 4 1,224 4 127 85|.. 
L' pool Overh'd Rly. „ 28 5778 — 134 4 5,006 — 259 | 6°65) .. 
Mersey Railway n d l+ 56) 4 6816 + 197 15i.. 
Metropolitan RI... „ 928, 84,126 — 180 4 823 — 178 705 
Met. District Rly...' „, 28 16,104 , 921 4 ' 82,561 + 2,051 | 24 
Anglo-Argentine .., ,, 28 | 98,844 |4 9,881 | 4 | 58, + 5,081 a 
Auckland, N. .. "-— Aot zi ec ei 
Brit. Columbia Rly. ' Dec. 21.953 + 3,510 26 | 128,211 . + 27,557 | .. - 
Bu'n'sÀ'r'sE.T.Co. „ 80 2,895] .. | 52 | 62,596 e ee 
Bu'n's A'r's-Belgr'no Jan. 21 , 6,514 |+ 555 3 | 10,903 + 1,060 : - S: 
Calcutta „ 20, 5/45 1% % e 
Geneva i .. Dec. 6496 |+ 89 | 2x | „„ 
Perth (W. A.) .. Jan. 26 | 8,209 + 143 4 | 6,047 + 228 2425 + 


tions. 


STOCKS AND SHARES. 


Wednesday afternoon. 


‘NOTWITHSTANDING the fact that the General Election of January, 
1906, has now become ancient history, to which no more than a 
passing reference is, therefore, permissible, the Stock Exchange 
still suffers from the lack of business that was ascribed a fortnight 
ago to political excitement. Consols are good, but Home Railway 
‘stocks have become extremely flabby, and, as regards the stocks of 


the electrified Undergrounds, Districts and Metropolitans are flat. 


Electricity Supply shares poesess the negative virtue of having 


ceased to fall, for the time being, while the Telegraph stocks have 
also stopped rising, after their continuous improvement for so many 
weeks. 

Metropolitan Consolidated is down to 84, a drop of three points 
since the beginning of the year, and there is very little public sup- 
port accorded to the stock. The traffics are poor ; electrification, 
so far, has spelt disappointment. The price has not been as low as 
its present level since 1904, when 83 was touched, and the lowest 
quotation of recent years was 69, recorded in 1901. These are 


somewhat different figures to the 137 attained in 1898, when the 


company paid no more than 32 per cent. dividend. 
price rose at onc time to par. 

Districts at 34 are also weak, in spite of a emall increase in the 
traffic, and are only a point above the lowest touched last year, 
although in 1900 they went to 21j, rebounding to 444 four years 
later. It is said in the City that the company is to pay Sir George 
Gibb £10,000 a year, and if that gentleman can make the District 
pay, his services will be worth far more tban that sum. 

Friendly relations betwecn the Underground companies and the 
Tubes are now under discussion, and the general hope of everyone 
concerned — stockholders and travellers— will be for some kind of a 
working arrangement. City and South London stock drooped to 
43, the figures of the report showing that the concern makes little 
headway. Central Londons are unchanged, and the dividends of 
4 per cent. met anticipation. There is a better tone in Waterloo 
and City, the price moving up a couple of points on the idca that 
the line will shortly be taken over by the parental London and 
South-Western Railway. Charing Cross, Euston and Hampstead 
4 per cent. certificates arc: 96, Great Northern, Piccadilly and 
Brompton Fours 97, and Baker Street aud Waterloo 4 per cent. 
Debenture is 101. l 

Apologists for electric traction—it may perhaps be wondered 
why champions need arise for such au obvious necessity—are try- 
ing to make great capital out of their newly-discovered fact that 
the steam railways are advautaged by electric trams rather than 
the reverae. This is, of course, apparent to those who have studied 
the question with any degree of care, but it forms no reason for 
optimism regarding companies such as the London United Tram- 
ways or the British Electric Traction. The Preference shares of 
the former are 10s. lower at 9, and there can be no doubt that 
proprietors are growing uneasy at the company's neglect of provi- 
sion for depreciation. British Electric Tractions have not 
recovered from their depression of last week, but for them the 
outlook is more hopeful now that the concern appears to have 
weathered some of the troubles until recently besetting it. Other 
traction issues are very little altered, Anglo-Argentine Prefer- 
ence, at 6, being a shade better. The Cape Electric Tram- 
ways is offering £150,000 5 per cent. B“ Debentures at 90 per 
cent. 

After the experience of the Electric Lighting market since the 
Unionists found it impossihle to dam the flowing tide in anything 
but the phonetic sense of the word, it is somewhat cheering to 
record but two falls in the share-list, and even these are partially 
off-set by one rise. St. James’s Ordinary are another 58. lower at 
119, on the decrease in the dividend, and Edmundson's Ordinary 
fell to 5, but except for these, there has been no downward tluctua- 
Edmundson's Preference, curiously enough, are 4 harder. 
'l'he market is certainly steadier, although the dealers are anything 
but keen upon making close prices. It is extremely unfortunate 
that the various forms of electrical power competition should have 


Last year the 


assailed the market at a time when dividends are difficult to main- 


tain, but the shake-out bas proceeded sufficiently far to discount 
eventualities both with reference to diminished distributions and 
threatened rivalry. From what we can gather in good quarters, 
the leading London companies are impressed with the wisdom of 
forming funds, under one name or another, with which to fight 
competition into defeat or compromise. 
Several Construction shares are firmer. Electric Construction 
Preference rose to 2}, and General Electric Preference to 9j, 
improvements of 2s. 6d. in each case. British Aluminium 4 per 


cent. Funding Certificates, too, are the same fraction higher at 34, 


and Henleys put on J at 134, as did also Telegraph Constructions, 

which rise steadily almost every weck. Cromptons at 2y% have 

rallied a trifle. ! 
Anglo-American Deferred is a strong market with another rise of 


13, and Direct United States have 10s. improvement to their 


credit at 154. After being better, Submarines rose 2, and both the 
Globe shares are better, allowing for the dividends. Marconi’s pro- 
vided a mild cause for interest by rising us to 14, someone 
apparently being caught out of the shares. Telephone descriptions 
have not altered. 


^-- 


| | | TS | 191 
Vol. 58. No. 1,471; Frsavary 2, 1906. THE ELECTRICAL REVIEW. 


Ju. p BHARE LIST OF ELECTRICAL COMPANIES. 
- TELEGRAPH AND TELEPHONE COMPANIES. 


„ | Business done ! Rise + 
Closing - ded 
— | L| Dimitro Fit | quotas | , | er * 
Present NAME, | four years. 24th. fenem 1908. 
issus. + f * t 
il 33 ³ðVj—SAꝛ 8 71903. 1908. . 4 
Tem "E |a% |a% MEL. 
African Direct Telegraph, 4 % Debi. 2 j WR 1 Nil 
35.000 Amason Telegraph Co.'s shares, Nos. 751 400 Ke. i00 Nil Nil Nil 6 96 
f ber | doe | S». | M | 3o 
s 6% Pret. e „Stock | 6 6 96 % 
2,148,700 m do. a Deierred Stock 17 9s. il 4% 
34760000 Angio-Portiguese Tel. 5 5% MD. Deb. Stock Red. 98 6 4 14 oy R 2 
T one, Nos 14 46 oY 
104805 Commercial Cable Sting. 800 ear 4 & Deb. ak. Red. ar ag 1104 0 HE 
($000 | Done 10% Pre. E .. [10$ |5% 12 102 
12551 W Telegraph, Ord. . Prei. = 0% l10 4 |1 8 10 %§ 
6,000 - do us LE NN ee bo * 4800 afd H 
88 dee CELL MEC AE NE NE 
es Direct W. India Cable, lo 44% ned. Deb. 10 l. 00 f. Bort 7 i q A q 5 XS 
4,000,000 | Eastern Telegraph, Ord Por * — '*| 100 25 | 945 8 8 
124475 Do. 7 Mort, Deb. Gtock ed, :. | Stock 175 13 14 37 
800,000 . Eastern renten jane China Tele. a 44 | a4 | 494 M 
752,400 Do. Stock red. 1900 | 100 | 4% | 4% 15 
East & B. Atrio. Tal., 4 & Ms. Db., 1 to 8,000, 9 17 17 
300000 | Do. 4 J. Re. M. Debe. ba. Mauritius Sub) 1 t0 8000| 35 | 4% | 4X | 4% [i$ 
190 er dinis Do do Gd Pmí lol 10 lime 16 & (ae | OS 
; Telegraph, of Co penhagen . ° " 
nm ( Haas a dud Beats Os ‘Cable, AES lat Mon: ! } 100 | 4% | 44% | 4% | 44% 
ier i DAD MK T eo ee 95 10 96 10% 18 96 6 96 
251.197 Marconi's Wireless 3 88 1 ont ae ce : 8 ö go 4 35 
2. Monte V Video Telephone Co., L „ » 5 5 » 
“1.99838 National Telephone, Pr Pret. Stock .. 5 10, 6 E 8 8 
“1,988,687 Po. éd Cum Ist Prs l.. d 3 6 6 | 6 2 
15,000. le . * and Pre! ni 10 6 6 6 $ 
— 4 Do. do de % Deb. Stock hod. .. | Stock | BEP | BP | BID | 54 
oem „ Deb. Stock Red. 100 | 4 y 
1,6 oriental Telep. “and Bieo. 1 to 171,604, fully paid 1 | 8 8 a 8 
100000 | Do. — do e. 4% Red. Deb. Stock EE peel ae 
100,000 | Pacific & European Tel., 4 % Guar. Debs., 1 to 1,000 0 | 3 $ t% t% x 
tor's oe oe zt a 
6000 Telephone Co. of Egypt, 43 96 Deb. Red. ES m. s 6 6 6 4 
da | United River Plate Telepho sadi 5 112 (22 25 | ox 
bred Uoer I ver TT Pret., Nos. 1 to 40,000 E $ ; 6 5% 
179,947 Do. do. 5 . 10 2 4 i 
i African Telegraph, Shares k 
0:008. W Goss of Ame Qr par oy bra eda T d i ‘ 4 43, 
907,990 Western Te i o ded — jer 1906 | 100 6 5 5 5% 
4 i 4 Deb Red. ..| 100 | 4 4 4 t% 
r5 AE egre h .. : su 10 7 6 | 6 3, 
Mies 885 éd Cum. 25 Prell. b | WA | We | wi | ge 
0 Be. do: 54 Debe. Nos itore . MO e |s% | em | 5% | 
] ELECTRICAL RAILWAY, MANUFACTURING AND I | 
| | g | | 
8 
. Argentine Tram 008 to . 5 | | 
966,000 | Do. Permanent, 6 % .B ud 1888 00 zm BS 5 | 1 
995,100 ^ Auckland E. Trama., 5 % 1st Mort. Deb. B - | 100 1 Š & 1 4 
Mese 8 1 T: Cum. Pret, i to 100,000 1 6 < 6% 
i 100, cin Cum. Prei. 8 | Nil i 
2 5 BA: ium J, A"69,Cum.Pref. .. . 6 | zu nt iia 
Y a, 5. lst Mort, Deb. Btock Red. | Stock | 6% | 8 5% | | 
en | on Stock 10 | 6 6 | 
- 800,000 RN “Kail Def. Ord. | Me = |6 E PN | 
8000000 | Do. Pret. Ord. Stock yo uo 105 6 A d | | 
115,000 | Be : at Mort! Deba., UL „ j: % us ! Le - | 
8 | DS c Š Vancouver Power Debs, 41 to 2,200 100 25 $ | H | à | eg 
195,501 | British io. g Cum. Pref. 7. 10 $ 6% | 6 | 
161,487 Do. do. 27 8 1 Stock 6 b | 5 | 98 
EUN Do 2 and Deb. Btock Red. | 100 | „ ete OF 7 | 
100/000 British Insulated and Hels Fee uir e 4 : 25 8 6 | 64 | | 
d | Do FA lst Mort. Deb. Red. | 100 | 4 4 
509,000. Da, do Housich dz n rt. Debs. 100 "s 4 | 
212,000 | British Thomson. Houston % let deg e ui 
400,000 keii 05,001 10 448.000 5 6 96 ia | | 
"o! 100 S | 4% 25 “ 
1,016,868 Do. E T 4 01 Mort. Deb. Stock | 22 | Ni | Ni | N | . | : 
888 Tronos Lin y " . ef. 7 M Ni | Ni 5 — Í Ao i | " 
1 Eh: en : 
106,781 Brosh Electrical Engineering, OFA., to 105,781 AN MC 6 $3 „ i 010 1 
| Do Perm. Deb. Book Steck | Stock | 4% | 4 | ae 15 a 1 ae 83 0. 
125,0001 Do. & Per». 2nd Deb. Stock jM 95 105 | R | 83 | 33— 84 16/8 95 / 
100,000 Buenos Are UR Mg d Cum, Prot, 1 to 10,060 Be a oe 6% | 6 & | - | Bi — 57 | jm A = si 
7500 Do. pre o :| T ME. % |54 5X | 108—107 x6 -10 ^ 
817,700 Do. 5 4 and S i 10 .. | 6% | ÿ/ TUM |99] | 9 | z 
19093 Calcutta Trams., 1 to 105, T 5 | " | iu be sa 3 * ih tł 
193 ; 106,001to 187,610 .. NE. TN MIS 44%, 101 —100 104 —106 | 1053 | .. . 
els " po ` % let Deb. Stock 1% | 5's 13 [he | ve ATR: | n= La ! 
86,0 Calende z'a Cable EET shares | 5 X b i; : T i Tus d | T T | es ho 
200.68 PE ibo mni mad ae | K as | B» 4 2 2,39 T5 
? ee . oe Hj — NJ t rm 3 . _ oe l ee 
am Cater Keline Alkali, ji 4 vist Mor Deb. Stock | 100 | : 3 3 | dj |o Wwe" A a E 4r DX. 
e i "e" CN — Ht 
280,211 PY ondon away dus ke s e | Btock j 4 16149 i% 108 —106 104 —106 105 | 1034 ! .. 
1,989,698 | Central a rM +. | Btock | 4 ‘ : | o 25243 TENES E 
530,16 Do FCC Btock | SEP | BN | Ne) tT 11 45 4900 | 4% j 4,4, 
i Sap & Cox Nor. 1 to 85000 B | 6 2 | H 
38900 Do. BX let Mort, Reg. Debs", al) N E bid io d V6 — 98 : 56 —99 | 9 | 
ind 900 of 4100, nd 901 to 11,000 oí 400 Red | | | i M ee 
ise stated all shares are fully paid, — $ Interim dividends. 
A period of nine months, 1 Quotations on Liverpool ock Exchange. 3 


| And bonus of 10s. ester Bhare List. 
Continued om next pege. 
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SHARE LIST OF ELECTRICAL COMPANIES.—( Continued). - 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued ). 


Present Stock Dividends forthe Closing FP 
NAME. or Quotations Quotations wee 
Issue. l Share. last four years. Jan. 24th. | Jan. 31st. Jan. Blet, 1906. Fall 
| t I. 1905. | 1904. , $1906. Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 58,000 .. .. .. a 5 „ qd p" 9 9 2 fe de 
61,000 Do. do. 695 Cum. Pref., 1 to 61, 000 5 ES | 6 6 6 c 63 e . 
284.150 Do. do. 4495, Deb. Btock ..  .. 100 vs 4 44.4 104 —100 — : 104 —106 15 " 
60,00 | Dublin United Trams. (1806), 1 to 60,000 ..  .. 10 v 6 0 ne i | 134— 154 M + } 
69,987 Do. 6 % Pref. between 1 and 60,000 | 10 d 6 6% . 6 144— 1 4g 1 14i zi 
69,400 Do. 44 Deb... .. .. 100 — 4 1 1 99 —101 99 —101 E" B 
800,000 | . Do. E 1A Debs. . «| 100 a | SM æ —10 | 3—00 ^" . +1 
809,900 ^ Do. "B" Deb. Stock.. . 200 | .. 83 % | 9 —9 | 9 —V z 
99,261 | Edison & Swan Utd., “A” shrs., £8 på., 1 to 90,961 6 Nil ! Ni EC 1 T H— 29 3t/ | WV - 
17,180 Do. *! A” shares, 01—017,189 ys 5 Nil Nil | $ .. «—- 96 171 — | 476 . 
B44, ' Do. 4 % Deb. Stock Red. œe .7140 4 14 717 49 | 8B —m „ T . 
100,0001 ' Do. 6 % and Deb. Stock Prov. Certs. all pd. 100 | 5% | 59, | 5% 5 % 22 — 07 9a — * 2 
112,100. | Electrio Construction 1 to 112,100 .. .. 1768 49 | ] E A 4— | . 
81,890 Do. do. 7% Cum. Pref., 1 to 81,800 2 7 7X 7 ivy as 1 2 — 2 * 
200,000 Do. do. 4% Perp. 1st Mort, Deb. Bk. | Stock | 4 4% 4 | 4% 90 — 93 90 — 93 ° 
95,000 | General Electric Co. (1900), 6 % Cum. Pref. m 10 b 5% 5 ae 9— 94 92 97 v4 9,5 * i 
200,000 Do. do. 4 €, Mort. Deb. .. stock | 4 4% | 4 4 96 —100 — ' 96 —100 : 
78,000 | Gt. N. & City Rail Pref. Ord. TA 4% 1 to 78,000 10 5 84 1 | any d- s 5 — 3 5 = — 
96,000 | Greenwood & Batley 7 % Cum. Pref. .. 1] 10 P 7 7 7 10j— ni 101—. 11 ss 
80,000 Do. do. 6% Mort. Debs. eS | 100 e 5 | 59$ 5 102 —108 102 - 103 5 i 
200,000 | Henley's (W. T.), Telegraph Works, Ord. ..  .. 5 20 15 W | 15 , 19%$ ne n 13 — M 18} 134 +$ 
` 900,000 Do. . do. Pref. .. ; 5 4 d^ d | 44% 54 — 51— 54 AD | Sy 
45,900 Do. do. ort. Deb. Stock Btock % t AD oe “TP e’ . = : oe ee 
60,000 | -India-Rubber, Gutta-Percha & Tel h Works.. | 10 | 10 10 €4 5 1 184— 194 , 184— 193 19 184 
ß eae on uz 1 NP u a 0-3» 9 i 
, v er way, * ef ee ee n | D ee oe 
10,000 | Do. do. Pref. £10 paid  ..| 10 5 5 W 1 84% 5 4- q. a 7i »« . +3 
600,078 | London United Trams (1901), 1 to 50,007 .. 285 10 M: 8 & 6 ' 4X4$| 10 — 11 10 — 11 i "e 
899,990 Do. do. 60.008 to 100,000 (£4 paid) — .. | 10 i: 8% | 6% . 4%$ 4— 5 | 4— 6 es i 
125,000 Do. do. 5®% Cum. Pref., 1 to 125,000 .. | 10 — |6% 85 | 5 ec 9i. - T - 4 
1,891,000 Do. do. 4% 1st Mort. Deb. Stock .. 1000 4% | 4 4 97 —100 97 — 1 m 5 
814,016 Metropolitan Electric Trams, Defd... . 1 | Nil N Ni ye Mess A | = 5j i 
500,000 Do. 5 ꝙ Cum. Pref. CHO 1 5% | 5% | 6 5 1— 1 — ln e z 
950,000 Do. 44 % Deb. Stock Rede. 100 a » 4 4à 104 —106 104—106 is e : 
20,000 | Peebles (B,) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 80 es 6 6 96 5 — S 5— 5b T T 
94,500 | Potteries É. Tro., 90,001 to 40.000 & 50,001 to 54,500 | 10 2. yb b 8 1 5 HM 2 
24,500 Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 2 5 6 5 10 1 91 . 
245,000 44% Deb. Stock J : . | 100 i 44 4 4 103 —106 | 108 — 1 js 8 
87,850 | Tel Construction and Maintenance ..| 19 20 % 20 15 10 54 — 86 914— 864 36 35 tl 
150,000 47 Deb. Bas., 1 to 1,500 Red. 1900 | 100 | 4 «44 17 4 100 —102 | 100 —10z * y 
8,599,200 Unde E R ? Lon., 6% Profit Bhat 8. Nts. " ee ee 5 | 5 98 = 99 i 9R -— 99 e eo 
640,000 | Waterloo & City Railway, Ord. Stock :, .. 100 | 3% | a% | BS | WHE) 94—97 95 — 99 +2 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 8% | 6%) .. | .. 2 — » pu gas P 
66,666 | Do. 6% C. P., 50,001 to 80,000 & 125,001 to 141,666 5 2 6 9o i i 1— 4 d 4 | 5 
246,806 k o.. .. . 100 493, 4% 4% | 8—8 82 — 87 : : 


| 


- — 9 —— - >- z = ea 


i 
| 


Do. 4% Ist Mort. Deb. Stoc 


ELECTRICITY SUPPLY COMPANIES. 


— — — — — — 


| 


| | 
: 14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 TEC DI eB | BAX% 400 5)— 57 bj-— 5j n. 
60,000 Do. o. 43 % Ist. deb. stook .. ' 100 | . 1044 4X5 | at | 109 —105 102 —105 | s 
39,871 | Brompton & Kens. Elec. Lt. Bup., Ont, 1 to 30,000 i 5 = | 10 | 10* p $ — 95 i — 91 b. LL tos 
200,090 | Central Electric apply 4% Guar. Deb. Btock ... 100 44 ' 4 14 102 —105 102 —105 102 f 
80, Charing Cross and Strand actricis Supe ee 5 10 8 5 D 61 51— 6} ' m 
80,000 | Do. do. do. x Pref. 6 | ds 4 rx 44% 57 — M 5 kn 
4006 55. . |I? 454. 44 — 4 44— 14 981ü˖ „ 
420,000 | Do. . do. 4% Deb. Stock Red. .. 100 4% 4 44 - 4% — 101 —109 101 —108 D MEE 
1 44,496 , Chelsea Electricity Supply, Ord. a 28 is b ) 6 «t 5— 6 5— 6 pii Sh) e 
175,0001 i do. V Deb. Stock Red. Stock 4 % 108 —110 108 —110 „5 ee 
%% e. 4g J Sura Fre-, Je 6080 . . 19 % 7 oe %% pi Im i i 
b , um. 0 ee ee | . i , ] oe ee 
400, 0001 Do. 6% Db. Stk., Sorip.(iss.atllS)alld. | .. 5 5 / 5 5 J 122 —196 122 — is | 2 
800,000 Do. 44% Ind Db. Stk., Prov. Crta., all pd. 100 | 4 43 44% 100 —102 . 100 —102 , 102 00 , 
40,000 County’ of Durham Electrical Power, Ord je : „ 8 "| — 12 — $^ | "- i | om qom 
50, . 0. O0. e117. ee. . . TT ' . i ee i . 
40,000 dors London Electric Lighting, . 1—40,000 | 10 | 4 4 dy 4 964 94 | — 94 ! 9 | s " " 
Aui Pe o de — Wwebesa 9| 9 e» ae | ebur deca a9 | 1 nod oz 
400,000 Do. do. 4 2nd Deb. Stock .. | Stock | 4 4 | 4 e | 100 —108 ' 101 —108 „ 
yond EN caua Electric Corporation, m Bhares .. b | H 1 H | 8 a | : — i TE 6} Erh | b | — i 
80, 0 e. Cum. eee ee ee I EMT boss K i 2 t 
820,000 Do. do. 44 V 1st Mort Deb. Stk | 100 | 4 4 j 4 ' 44% ' 104 —106 104 —1C6 1054" | 105 5 
10,000 Mic uud ima peel iae S ie H MES 34 ' Hd | ; po ye | à 
1 . L] um. . » eo eo ry ee . EL Te oe oe . 
75,000 Do. % 1st. Deb. Stock §.. — ..  .., 100 | | d | aad 102 105 101 104 xd! . 21 
10.000 E Now (43 108. 1d) ec ee ee ee | E ee s 4 5 5 7 7— ai | ee oe | ee 
8730) | Do. 4% Deb. Stock. 1000 4 44 | 4% | 98—10 | 98 101 M » | 
7:800 | Do. 43 & Deb. Stock |. |. o. Y 10 j o.: | 4% | 43% 93 10% . 98-10 j o i 
91,000 | Kensington and Knightebridge Electric ore. 5 10 1 ' 13 10% 104— 114 1001— 111 i 
90,000 Do. do. do. 4% Deben. Stk. Stook | 4 f: 4 4 1 '" 98 —101 | 98 —100 xd 2 M 
899900 London Electric Supply Corporation, muted ora; 4 | g i Py | | $5 | l | a 37/3 » d 
^ . O. 0. e.o = 4 ee ee ee 
874,805 Do. do. 4% 1st Mort. Deb. Stk. Red. | Stock 14 4 4 4% 98 —101" | 98 —101 | 100 99 ' .. 
200,000 Metropolitan Electrico Supply, 1 to 100,000 ..  .. 5 7 10 10 %4 | 8j— m 9 y 2: 9 + 1 
76,121 Cum. Pref. 1—71,106, 28 pd. | 6 | 44% e m a; bal .. 
220,0001 Do. lst Mort. Deben. Stock... Vs 4 4475 107 —111 107 —111 " | " " 
950,0001 Do. X Mort. Deben. Stock Redem. | Stock E — | —9]1 7 . Pt ut 
950,000 Midland Electric Corporation, 4$ % lst Mort. Deb. 100 i 4 44", 100 —102 100 —102 ^ uds d.d 
57,009 | Newcastle-on-Tyne, 1 to 57, wh’ CL. ate 6 ix 8% | 8 l 21008 8 — 83 8 — "E ME" 
110.091 Do. 57,010 to 75,000. 55 us | » 244 8 — 8 — " " 3 
{87,000 | Do. 5% Pref., 1 to 57,000 5 P. qup pube sd ! J- PE EE 
, O. ?, ? ' ee ee ee EE oe . 
10,852 Notting Hill Electric Lighting "EU 12 | 6% 7 6 + 144—104 13— 14 14 : 
ME o erde er n Mels MAE RAR ino mo e x 
60,00 | Do. 495Deb.Btok .. ... ... 1:00 . 4˙ 4% 4% 99 10 9 101 „ " 
40,000 | St. James’ and Pall Mall Electrio Light, Ord.  .. 5 |14% | 149% | 144 124% | 114— 194  , 1B 14 10 114 =d 
- 90,000 Do. do. 1% t. 90,081 to 40,080 | 5 7 7% 17 T% 7 — 8 7 — 8 7 e dod 
150000 | Do. do. Ba % eb. Stock Red... 100 » 33% 8 33% 97 — 99 97 — 99 i d D. 
12,000 ' Smithfield Markets Electric Supply, Ord. .. 2 2 4 4 — 2— 23 2— 9 ies TEES 
60,000 | Do. ` do. : de. . | Deb. Btock Stock 4 . | 4 | 4 4 o6 176 —— 80 76 md 80 i oe ] ee 
1800 Fout 19 50 1 Bupply, Or „ Vues iu AE. 11 1 e | 58 i n 21 8) Us 33 65% „ NP 
103, et. eo. e. ower ee ee ee i 1 j i ee - 17 : WS . c | P ; " 
85,968 | (Eat Blackheath and ee 1. 1 : Ni 7% 1 1% ^ ia a& 1% ag | ics 2a 
149,292 . E. do, -  . (44% lst Deb. Stk. 100 H4 | 44% 43% C 44% 105 —108 105 —108 W. 106 P 
50,000 Urban Electric Supply, Ord... m is V b 5% 6 | 5 5% ij— 48 - 4£— 4i 3 92/6 : 
80,000 Do. "e. 6% Cum. Pref. ee oe 6 | 5 96 b ' 6 | § o | 5 — bà 1 5 — 57 t ee . 
- 900,000 De, do. * 100 .. 4% 43% , 104 —106- 101 —105 1042 | 104 : 
110,000 | Westminster Electric Supply, Ora. 96 12 $ id 14 2 | 18% ; 104—143 | Wn} 114 11 
1 ; do. 45 % Cum. Pref. we b | 6 | 6 | b 5% | T Sg bà— 5x 54 € ` 


- - | 


_ Shares not 9 quoted :— "| Companies, ord., 60—61}. Pret. 744—T5. 
I Unless otherwise stated all paid. § Interim dividends. 


— l — — a ey 


Bank rate of discount 4 per cent. (September 28th. 1905). 


. 
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PROCEEDINGS OF INSTITUTIONS. 


The Measurement of High-Frequency Currents and 
Electric Waves. 
By Pror. J. A. FrEwMING, M. A., D. Sc., F. R. S. 


(Abstract of Cantor Lectures delivered: before the SocrgTY OF ARTS; 
continued from page 158.) ^ l 


MEASUREMENT OF HIGH FREQUENCY CURRENT AND VOLTAGE. 


THE oscillograph is a kind of mirror galvanometer adapted to 
measure very rapidly changing currents. It consists of one or two 
loops ot fine wire which carry a mirror, these loops being placed in 
a strong magnetic field. When an alternating current is passed 
through the wire it causes the mirror to vibrate to and fro, and a 
ray of light reflected from this mirror is also reflected from 
another mirror with its axis at right angles, which is vibrating 
in tune with the first. The ray of light is then reflected either 
on.to a ground-glass screen or a sensitive photographic plate. 
In order to render the instrument available for recording non- 
periodic phenomena, I have adopted the following plan :—On 
the shaft of an alternator baving a frequency of about 80, is 
fixed a disk of non-conducting material having brass sectors let 
into it. Against this disk three brass wire brushes press, in such 
a fashion that, as the alternator revolves, the middle brush is 
alternately connected, first to one and then to the other of the 
outside brushes, for a time equal to half a period of the alternator. 
If a condenser c, a battery of: secondary cells B, and the oscillo- 
graph circuit o, are connected up, as shown in fig. 9, we can 
then employ the current from the alternator to drive the mirror 


B 


Fic. 9.—ARBANGEMENT FOR DELINEATING CONDENSER 
DISCHARGE CURVE. 


of the oscillograph, and at the same time use the alternator. shaft 
to drive the commutator, which alternately charges the condenser 
from the battery and discharges it through the oscillograph.* The 
result of this is that we get on the screen of the oscillograph curves 
representing the oscillatory discharge of the condenser. If R is the 
total resistance of the circuit including the oscillograph, and x is 
the inductance, the ratio R/2 L is called the damping factor, and 
denoted by the letter a. If c is the capacity of the condenser 


reckoned in microfarads, and L the inductance of the circuit-in | 


centimetres, then the quantity / L is called the oscillation con- 
stant of the circuit.. It can then be shown that these quantities 
are connected by the following equations— 


r = 2 628 n, 
7 


ô = log — = log. 2 = &c., 
2 € Ig . 
ejos JE ox n &c., where e = 2°718, 
I4 Ia 
a = RL = 2nmó, 
2 r 1 
— E à = 2 =, 
T 1 612 OF nr 2 1 CL. 
Cun 


In making quantitative measurements we must measure capacity 
in microfarads and inductance in centimetres, and then the formula 
for the frequency becomes— 

5 x 10° 
“= "X € (in mid.) x L. (in cm.) 


and the expression for the oscillation constant o becomes— 


—- 5 x 10° 
OSS GL 2 m . 

Also it can be shown that there is a certain relation between the 
first maximum ordinate 11 of current, and the capacity of the con- 
denser c, the voltage v, to which it is charged, and the frequency 
which is expressed by the following formula— 

a c 
d I = — vp. 
La Joo P 


In. the actual experiments made in the Pender Electrical l 


Laboratory, the time during which the condenser was in connection 
with the oscillograph was ys, of a second, and the times of 
charge and discharge were not quite equal. ey A 


— — — e 


vel. 48, P. 235489. 


’ 


For all practical purposes we may consider the ogcillations to be 
over when they are reduced to 1 per cent. of their initial value. It 
is then easy to show that the number of complete otcillations x in 
the group or train is given by the formula— 


4,606 + 3 


Suppose 6 has any such value of 0˙1, which means that each 
oscillation is about 90 per cent. of the preceding one. This means 
that in 23 or 24 oscillations, the discharge is finished. If, however, 
5 equals ‘01, then there will be 230 to 240 complete oscillations in 
the train. In the case of oscillatory circuits as used in wireless 
telegraphy, in some cases there may not be half-a-dozen oscilla- 
tions, in other cases as many asathousand. As the operations of 
wireless telegraphy are greatly dependent upon the number of 
oscillations in a train; the measurement of the decrement is very 
important. Weare now in a position to analyse completely the 
events which take place when a Leyden jar is attached to the 
secondary terminals of an induction coil, and has a spark gap and 
inductance placed in series with it, forming an oscillatory circuit 
with the spark gap. T S 

We are concerned with the following five quantities :—First,- the 
capacity, c, of the jar or condenser; second, the inductance, L, of 


the circuit; third, the maximum voltage, v, to which the jar is 


charged ; fourth, the number of discharges per second, N ; and fifth, 
with the mean square value of the current in the oscillatory circuit, 


35. Fig. 10 shows a hot-wire instrument which I have had made. 


; | T” : 
Fic. 10.—Hor-WiRE HIGH FREQUENCY AMMETER. 


It is not difficult to show that there is a definite relation between 
the root-mean-square value of a train of oscillations, the maximum 
value 1 of the first oscillation, the logarithmic decrement 6, and 


the freqnency n, which is expressed by the following formula:—  * 
J? = N 110 = Nw? cs = N? : i 
4a 2 R 4nó 


Returning, then, to the Leyden jar discharge, we place a hot-wire 
ammeter in the discharge circuit and also a spark counter, and 
make use of a discharger, consisting of two spark balls of steel, 
each ball being about 2 centimetres in diameter, the distance 
between the balls being adjustable and measurable by means of a 
micrometer screw. There is a definite relation between the voltage 
required to give a spark of any length in air at the normal pres- 
sure, and the size of the T balls, which is given in Table IV., 
mostly taken from Heydweiller's observations of spark potential.* 


TABLE IV. — SHOWING THE SPARK VOLTAGE BETWEEN BRASS 
BALLS, 2 CENTIMETRES IN DIAMETER, FOR VARIOUS — 
SPARK LENGTHS. 


Spark Spark Spark 

length Spark length Spark length Spark 
in cm. voltage. in em. voltage. in cm. voltage. 
Oi ... 4,700 18 .. 44,700 35 .. 61,100 
02 .. 8,00 19 46,100 3:6 .. 61,800 
03 .. 11,400 2:0 47,400 37 62,400 
04 .. 14,500 2:1 48,600 3:8 63,000 
05 ... 17,500 2:2 49,800 3:9 63,600 
06 ... 20,400 2:3 51,000 40 ... 64,200 
07 .. 28,250 2:4 52.000 41 .. 64,800 
08 . . 26,100 2˙5 53,000 42... 64,500 
0'9 .. 28,800 2:6 54, 000 4˙3 66,000 
10 .. 31,300 2:7 54,900 44 66,600 
11 *.. 33,300 2:8 55,800 4'b 67,200 
12 ... 35,500 2:9 56,700 4'6 67,800 
13 37,200 3:0 57,500 47 68,300 
14 .. 38,700 31 58,300 48 68,800 
l5 .. 40, 300 32 .. 59,000 49 69,300 
16 . 41,300 33 . . * 59,700 40 .. 69,800 
17 43,200 34 60,400 51 .. 70,300 


Supposing, then, that we connect the secondary terminals of an 
induction coil to the spark balls, and also connect the spark balls 
by means of ah oscillatory circuit consisting of an inductance coil, 
a condenser or Leyden jar, and an ammeter suitable for measuring 
high frequency currents made as described ; also let us suppose that 
a strip o£ paper tape is drawn between the spark balls, as already 
described, so as to count the number of sparks per second, and let 
it be assumed also that we have already measured, as described, the 


capacity of the Leyden jar and the inductance of the circuit, we 


have then the means for measuring the above five mentioned 
quautities, c, L, V, J, R, and from these measured quantities we can 


* See A. Hevdweiller, * On Spark Potentials,” Ann. der Physik 
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deduce the value of others, viz., the ‘frequency n, the decrément 8, 
the resistance of the circuit R, in ohms, ahd the number of oscilla- 
tions per train x. by the following formula— | 


: EN : J chos E 13,000 c 

= ype uuo mm 5 

= vem pos 

az EM j£. RIC . 4,606 x 8 
2 x 10 57 inu 25 


where C the capacity is measured in mierofarads, v the charging 
voltage in volts, r (he inductance in centimetres, J the root-mean- 
square current in amperes, and the resistance R is given in ohms. 

Nothing/ás more astonishing than the large currents which can be 
given out by condensers of quite moderate size. 

We must next consider some facts connected with the decay of 
oscillations in a train. The reason for this decay is evidently the 
dissipation of energy from some cause or causes. "This dissipation 
may arise from any or all of the following causes: 

1. The resistance of the inductive circuit. 

2., The resistance of the spark. 

3. Magnetic hysteresis in the metal of the circuit. | 

4. Dielectric hysteresis or.brush discharge or conduction in the 
condenser. 

5. Radiation of energy from the circuit. i 

This last cause is generally the most important. In closed or 
nearly closed oscillatory circuits containing a spark gap, the decay 
of the oscillations is chiefly due to spark resistance, and, generally 
speaking, the resistance of the metallic part of a circuit is negligible 
compared with that of the spark. . The decrement per semi-period 
may be of the order of 01 or 001. On the other band, in open 
oscillatory circuit, sueh as an Hertzian radiator or Marconi tele- 
graphic- aerial, it is found that the decrement per semi-period is 
much larger und may bave the value 1 or 2, and this decay is not 
due to spark resistance, far less resistance of the wire, but chiefly 
due to the energy dissipated in the form of electric waves. 

Rutherford, Bjerknes and Drude have all devised methods for 
determining the decrement of electrical oscillations in a circuit. 
Rutherford’s method depends on the principle that if a small 
bundle of soft iron wires, very fine and short, is magnetised to 
saturation, and then placed near an oscillatory circuit, it will be 
de-magnetised proportionately to the strength of the first oscillation, 
which is in the right direction. Since the oscillations alternately 
magnetise and de-magnetise the steel, and since the sum of a 
geometrical progression is proportional to its first term, the 
integral effect is proportional to the magnitude of the first 
oscillation Rutherford, therefore, arranged an apparatus as 
follows :—Near the oscillatory circuit he placed a very small 
bundle of steel wires magnetised to saturation, and thereby caused 
to deflect a magnetometer. He permitted the discharge to pass 
first in one direction, and then in another, by charging the condenser 
alternately in opposite directions, and noticed in each case the loss 
in magnetism of the small magnet. The ratio of these readings 
gives us the rntio of the first and second oscillations, and a Napierian 
logarithm of this ratio gives us the value of the decrement, 8. 
When there is no radiation, it can be shown that the decrement, 9, 
is equal to the quotient, R / 2 L, where R is the resistance of the 
spark and circuit, and if the resistance of the metallic part of the 
.eircuit is small, we obtain the value of the spark resistance. 
Rutherford used this method to measure spark resistance, and also 
to prove that electrical oscillations are confined to the sutface of a 
conductor. If the metallic part of the oscillatory circuit. ie made 
-of iron wire, the value of the decrement is largely increased by 
reason of the hysteresis of the iron, but Rutherford found that the 
thinnest possible deposit of electrolytic copper put on the iron wire 
brings the decrement back to the same value asif the wire was 
solid copper. : 

The second method of obtaining the decrement is due to the 
Norwegian physicist, Bjerknes. If we connect to the terminals of 
a condenser an electrostatic voltmeter, the readings of this volt- 
meter give us the root-meanssquare value of the alternating voltage. 
If we measure the spark length, and determine from that the 
maximum voltage to which the condenser is charged, we can 
determine the ratio of this last quantity, v, to the root-mean-square 
value of the potential, v, and it can easily be shown that the ratio 
v/v = 4a = 9B/r. Hence, from this ratio and the known value of 
the inductance of the circuit, spark resistance can be determined. 
A third method, due to both Bjerknes and Drude, is based upon 

the use of what is called a resonance curve. 

Another very important matter is the damping of a Hertzian 
radiator or Marconi aerial wire by radiation. Hertz gave a well- 
known formula by which this radiation decrement can be deter- 
mined, and this can be applied to a wireless telegraph antenna of 
height À and diameter d. The proof of this formula is long and 
difficult. It is as follows :— 


... 24 log, 2 hjd logio 4 %% 


Thus, if the height of an aerial is 50 metres, and the diameter 
th of an inch, we find that the decrement has a value 012. This 
implies that there cannot be much more than a dozen complete 
oscillations in the case of the ordinary form of the plain aerial. 

Another important practical measurement. is the determination 
of the ratio of the energy dissipated in the spark to the energy 
radiated. E 

Taking a spark gap, say, five millimetres in length for au 
ordinary plain aerial, the ratio of the radiation to the resistance 
decrement is about 10 to 1, and hence the radiation efficiency of 


the antenna is about 90 per cent. Supposing such an antenna has 


the capacity, say, of yJjysth of a microfarad, and is charged to 


15.000 volts, corresponding to a five-millimetre spark gap, 50 times 
per second, the power'given to the aerial is only 125 watt, and 90 
per cent. of this is about one watt. Such an aerial can affect. a 
suitable receiver 100 miles away. On the otber hand, to supply 
such an aerial would involve the use of an induction ooil taking 
several amperes at 16 volts, and therefore, although the efficiency of 
the antenna per se is comparatively high, there is a considerable loss 
of energy somewhere else. This loss of energy takes place in the 
induction coil, and in the arc discharge which accompanies. the 
spark of the induction coil. 
(To be continued.) 


Institution Notes.—Tramways AND LicuT RAIL- 
WAYS ASSOCIATION. — A paper on "Improvements in Trucks” 
was read ou December 14th last by Mr. Elmer E. Cook, of 
the Brush Electrical Engineering Co., in which the author drew 
attention to the necessity of greater care in the construction of 
tramcar trucks. Most of the discomíort arising from vibration, 
pitching, &c., in tramcars is due to cheap and coarsely made under- 
frames, which were originally introduced by American makers, and 
owing to their low price, not only held the market for a long time 
against British trucks, but eventually compelled British makers to 
descend to the same level of workmanship. Most of the defects 
are due to bad fitting; the truck is as a rule really well-designed 
as regards proportions and spring distribution, and the materials 
are good, but the impossibility of accurately machining and fitting 
the parts together at the ruling prices has resulted in the life of 
such trucks being limited to about tive vears. Purchasers are now 
realising the false economy of cheap and faulty workmanship, and 
are beginning to insist on the standard of fitting that should have 
been the rule from the commencement. At the same time, machining 
should not be carried to a ridiculous length. The radial truck is 
the greatest improvement made in the last six years, affording a 
happy compromise between the rigid wheel-base truck and the 
double-bogie truck, and embodying the best qualities of both without 
the disadvantages of either. It can be adapted to cars ranging from 
14 to 32 ft. in length. With stcel-tired wheels, the flanges may be 
thicker when radial trucks are used, a very important gain. The 
lessened friction results in reduced wear and tear, and smaller 
energy consumption. In the short period that the radial truck has 
been on the market, no fewer thau 34 undertakings have ordered 


_ them, in some cases giving repeat orders for quantities. 


THE JUNIOR INSTITUTION OF ENGINEERS.—On Friday, January 
26th, Prof. J. D. Cormack, B.Sc., delivered the honorary member's 
lecture before this Institution, taking for his subject, Notes on 
Boiler Trials.” After pointing out the objects and uses of such 
trials, he set forth the requisite balance-sheet, and indicated the 
measurements, &c., necessary, and the chief statements to be made. 
The methods of starting, stopping and conducting tests, and analyses 
of flue gases followed, and special reference was made to the system of 
conducting trials recommended by the Committee of the Institution of 
Civil Engineers. As asupplement to the lecture, a visit was paid on 
the following afternoon to the engineering laboratories of University 
College, Gower Street, where Prof. Cormack demonstrated the 
methods of conducting a boiler trial, one being in progress at the 
time. All the various observations, measurements and analyses 
necessary were shown. An interesting collection of calculating 
machines, &c.. was exhibited by Prof. Pearson, and Prof. Fleming's 
eleotrical laboratorv was also open to inspection. In the mecbanical 
engineering laboratory the whole of the apparatus was on view in 
operation. Although about 100 visitors were present, the arrange- 
ments made by Prof. Cormack were so admirably conceived and 
carried out, that each member was enabled to see everything to 
great ad vantage. i 


Commercial Testing of Small Motors. 
By T. CARTER. „ “de. * oo 
(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Newcastle, December 11th, 1905.) 


IN designing a test shop at Messrs. J. H. Holmes & Co.'s works 
for motors up to 15 B. H. P., the author's chief difficulty was the 


variety of voltages in vogue, ranging from 100 to 550 volts in some ` 


26 steps. The tests comprise measurements of copper and insula- 
tion resistance in the winding shop, inspection on arrival of the 
motor in the test room, and running tests. The brushes are first 
set to the neutral position by finding the position in which they 
are when the machine runs at the same speed in either direction. 
The full load current can be roughly calculated, but brake tests 
should be made when possible. ‘The duration of the full load test, 
when not specified, is taken at one hour for a 1-H.P. frame, in- 
creasing to three for 4 and 5 H. P., and to five hours for 10—15 K. P. 
frames. Temperature measurement, with a thermometer on the 
surface of the armature, is very unsatisfactorv, and the resistance 
method is much better in the case of the windings, provided that a 
proper allowance is made in the specification for the higher résult 
obtained in this way. The insulation resistance is best tested by 
applying an alternating pressure of double the normal voltage,-with 
a minimum of 600 volts; this is obtained from a transformer with 
variable primary voltage and variable secondary winding. For 


. brake teste, the Walker air dynamometer has been found to give 


vood results, provided that the supply voltage remains constant. 
The test room is equipped for testing four motors at once, each inde- 
pendently of the rest. Each equipment consists of three standard 
motor carcases giving 10 B. E.. at 1,000—1,100 r.p.m., mounted on 
a bench together with the necessary resistances, ammeter shunts, 
voltmeter connections, &c. The motor to be tested is fixed on the 
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same bénch; and belted to ons of the other machines, the arma- 
dare of which. is.selected. from stock to suit the supply veltage, 
which is not always the same.. "When the voltage of the moto 

under test is the same as the supply pressure, the. machine belted 
20 it is provided with an armature of equal voltage, end runs as a 
dynamo coupled: to the mains, so that the power absorbed is only 
that which is lost in the field resistances and machines. Generally, 
however, tha power house voltage is not that required for the 
‘motor, and in this case the other. two machines, belted together, 
are used as a motor-generator. . Tha, arrangements are described in 
detail in the paper; the cost of a single complete equipment is 
from £60 to £90, exclusive of the armatures of the three machines. 

The author lays stress on the supreme importance of frequently 
checking the accuracy of the instruments. The 10-B.H.P. frames 
are large enough to test motors up to 15 B.H.P., except on brake 
teste, when additional power must be derived from one of the 
other benches, unless the right voltage can be got from the power 
house, A separate portable resistance is used for testing small 
dynamos of low voltage, such as milking boosters. 

For testing a.c. motors, two of the machines are replaced by. a 
transformer of variable ratio, and the motor drives the third 
machine as a dynamo. The A. C. instruments are mounted on a 
portable table. In conclusion, the author describes & standard 
terminal base for p.c. motore, by means of which all the necessary 
combinations of series, shunt and compound connections, for either 
direction of rotation, can be effected with links, without disturbing 
the permanent connections. | Psy | 
.. 25 * 
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^. Recent Advances in Wireless Telegraphy. 
| By J. Exsxrve-Mvusrray, D.Sc. | 


. " { Abatraat of Paper read before the LxsTITUTION OP ELECTRICAL. 


ENGINEERS at Glasgow, December 12th, 1905.) 


UNTI quite recently, the system in most general use throughout 
the world has been Marconi's untuned ‘aerial with earth connection. 
It is mainly used for distances under 150 miles. The horse-power 


of a discharge is about 2,000 times that of the current supplied to. 


the indaction coil, so that, as the latter takes about 50 watts, the 

impulse sent out works for a very short time at 200 or 300 K. P. 
The first impulse is followed by a very short train of rapidly 
decreasing waves, the first greatly predominating, and actuating 
any receiver within range. 

The methods of tuning now employed depend upon the cumu- 
lative effect of 4 series of small impulses upon a receiver of corre- 
sponding period. In 1899 two different messages from separate 
stations were simultaneously received without confusion by Mr. 
Marconi at the South Foreland on tuned receivers, and this year 
Captain Jackson, R.N., received messages on H.M.S. Vernon, from 
a ship whilst transmitting messages to another ship 500 miles 
away, a marvellous achievement, The essential factor in attaining 
this result is the transformer or ''jigger," the primary of which is 
connected between the aerial wire and earth, while the secondary 

_ circuit, which is tuned to correspond with the transmitting station 
apparatus, actuates the coherer. By utilising the accumulated 

energy of a train of waves, the jigger at the same time enormously 

" increased the distance over which transmission could take place; 
the transmitter has also been improved by the addition of capacity 
and inductance, enabling it to send out a long train of waves, of 
which 30 or 40 are of useful amplitude. = 

. Une of the first patents for a syntonic system was taken out by 
Prof. Lodge in 1897 ; and in 1900 Mr. Marconi invented a system 
‘whith has great possibilities in regard to exact tuning and 
reduction in height of the aerial. AS 

Systems in which the frequency of oscillation in the aerial is 
determined by a persistently oscillating circuit coupled to it, are 
becoming general. Mr. Marconi maintains communication between 
England and Italy, over about 1,000 miles, while Prof. Fessenden 
has telegraphed over 600 miles, and is putting up a station at 
Machribanish for trans-Atlantic experiments. The De Forest Co. 
is also erecting a station for this purpose in Tiree. 

Mr. Marconi’s aerial for long-distance work consists of a large 
number of aerial wires arranged like an inverted pyramid, the 
apex of which is connected to the generating circuit and to earth. 


The generating system contains a Tesla circuit operated by an 


alternator. The receiver used for long-distance work by Mr. 
Marconi, isthe magnetic detector designed by himself. 


Mr. Fessenden uses a single aerial conductor, consisting of a 


sheet-iron tube like a factory chimney, about 420 ft. high. His 
Feceiver is worked with the barretter, of which the essential 
feature is a fine platinum point immersed in an electrolyte. The 
transmitter for trans-Atlantic work: is an alternator, with one 
terminal connected to the aerial and the other to earth. One of 
Mr. Fessenden's patents describes a system in which two trains of 


a 


essential factor in the transmission. An efficient earth connection 
is therefore indispensable, though it may be an.inductive connec- 
tion without disadvantage. The majority of systems. employ a 
conductive earth connection, but in the Lodge-Muirhead system the 
connection is inductive. nc EDN 

Theory suggests that the currente received in wireless telegraphy 
should vary inversely as the square of the distance from the trans- 
mitting station ; but Duddell and Taylor's measurements between a 
station at Howth and H. M. T. S. Monarch show that the relation is 
linear. The author suggests that the explanation of the dis- 
crepancy is due to the presence of a conductive layer of air between 
6.and 60 miles above the earth's surface, the same layer in which 
auroræ are manifested. As the annular wave between the éarth’s 
surface and the surrounding layer in question converges towards 
the antipodes, the current received should increase after a distance 
of 6,000 miles has been traversed. But frictional resistance 
modifies this conclusion, and the fact discovered by Mr. H. Marconi 
that messages can be received at à greater distance by nigbt than 
by day, taken together with the ionising effect of the sun’s rays 
during daylight in rendering the lower atmosphere conduotive, a 
quality inimical to the propagation of the waves, is employed in 
constructing a formula connecting the current received with the 
angle sub-tended at the centre of the earth by the arc through 
which a signal is transmitted. The lack of data, however, prevents 
the complete development of the author's theory. 


Electrie Winding Considered Practically and - 
Commercially. | ; 
By W. C. Mouxram. 


| (Discussion at the Meeting of the INSTITUTION OP ELEOTRICAL. 
Exams at Manchester, Janwary 16th, 1906:) = . 


Tap CHAIRMAN (Mr. S. L. Pearce) said that up to the present time 
in this country heavy winding had not made the headway it-was 
expected to. He was afraid that from the figures given by the 
author in his paper, colliery managers and engineers were not 
likely to adopt electricity for heavy winding work. Electrical 
engineers were often charged with one-sideduess, but Mr, Mountain 
had dealt with the subject of electric winding in a very impartial 
manner. EE 
Mr. WHITMORE (Atherton) considered steam winding more satis- 
factory than electric winding. Tests on the cross-compound engines 
at the Atherton Colliery would work out far cheaper than the 
results given in the paper, if working on full load. One of the 
latest developments in steam winding was to use the exhaust steam 
to drive a turbine-generator of 500 or 600 H. P., the energy derived 
from which could be used for haulage purposes. This was greatly 
in favour of steam winding. 
Mr. MILLER said that with the particular type of regenerator 
mentioned by the previous speaker it did not matter how un- 
economical the engine was. !In some cases abroad, the energy 
obtained from the low-pressure steam turbine was 24 times that 
given out by the steam engine. To put down electrical plant a 
saving had to be shown, and the only saving was in coal con- 
sumption, but where dust was utilised, there was very little chance 
for electricity. As the. author's figures showed, interest and 
depreciation practically killed the case for electricity. It appeared 
to him that the author's figures were all on the top side, and many 
firms would be willing to take on contracts at lese than the figures 
given in the tables. The author had taken the question from the 
point of view of a single shaft, but if electric winding wag done in 
a number of pits, it would be quite possible that the result would 
be altered. The generating plant would be centralised, and 
management and working expenses would be considerably reduced. 
Mr. PEeCK considered steam winding was more in favour at 
present owing to the high capital cost of electric plant, though the 
actual cost of winding the coal was about the same in the two 
systems. E WM : T ECC NE. 
Mr. CovLsTON said the author's figures were rather high, and 
some of them could be considerably reduced. — 
Mr. CoopER, as an electrical engineer, did not think there was 
much chance for electric winding, unless it took the form of a 
continuous wind. | 
Mr. W. B. Shaw said the steam consumption at the Hulton 
Colliery worked out to about 25 lb. per u.p. When this figure was 
compared with the power taken for the electrical drive, the result . 
of the two systems would be about the same, as it was probable 
that by the time the loss in the string of motors and generators, 
&c., was taken into account, the efficiency would not be more than 
50 per cent. to 60 per cent. The large amount of boiler power in 
collieries was on account of the sudden heavy draughts of steam 


. required. 


Messrs. BROOKING, BRAUN, WILKLNSON and WALKER also spoke. 
Mr. Mountain, in reply, said that the paper was written in the 
interests of the electrical profession. He mentioned a case of a 
;.colliery where £24,000 worth of electrical plant had been put down 
to do work which could have been done for £4,000 by steam plant. 
He consickered that examples such as that did the Made hann 
What had to be done was to: reduce the capital cost of the electric 
- system. _ Referring to the adoption of- the Rateay” turbine as a 
- regenerator, a receiver was used for the exhaust steam, which was 
afterwards condensed. Ina recent test it was found that the turbine 
was working with 1 lb. pressure and 27 in. vacuum. -Two large 
plants of this type were being put in. An old boiler made a good 
receiver. As regards single units, that was takiug the question on 
the worst ‘possible lines, but be wanted to sturt at the bottom. 
Firms had asked him to quote on these lines lately, and he was 


waves of different frequency are transmitted by one aerial, the 
receiver being actuated only when waves of both frequencies are 
: simultaneously fecei ved. tos £x 

Artom s system. of polarised waves, Maskelyne's arched or tri- 
angular fals, Marconi's U- shaped aerial, and Blondel' twin 


7 


- aeral ure amongst other patented devices. 


AI transmission, the maximum potential that ean be produced in 
the receiving apparatus being very small, it is of the first import- 
" dnce that. its rate of charge shall be great, so that the current may be 

uliféat as-possible, though vers brief. To this end Hertz's. method 
O olttaining a sudden and energetic: dischareé—4i.e., the spark— is 
ans, but Wireless telegraphy does not depend upon the true 
--Hertaisn radiation, which is really-a-dead loss; it is brought about 
-by -eleetricäl- éecillatione between  the- earth-.and the. serial. 
Although no wire is used, the conducting power of the earth is au 
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bound to tell them he did not think it would pay. For small 
collieries, the whole question had to be considered separately in 
every case. l 

Mr. Watson, in proposing a vote of thanks to the author, said 
that the subject was one of great importance to colliery owners and 
managers, and it did electrical engineers good to have points rabbed 
into them and to find out how to solve their difficulties. 


——— K 
NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


Art-metal Electric Light Fittings. 


With the coming of the compact little 300 pp. catalogue of elec- 
trical fittings, issued by THE BIRMINGHAM GuUrrD or HANDICRAFT, 


so. 


s 


' Lrp., mentioned in a previous issue, our attention is compelled to 
the many meritorious examples of art metalwork therein con- 
tained. | 
The company's efforts are directed towards the production o 
designs founded upon the right use of materials, and they hold the 
view that no amount of flimsy or elaborate ornamentation can 
excuse mechanical imperfection, clumsy finish, or unsuitability for 
practical use. This being so, it is satisfactory to find that the 
company's productions are meeting with increasing favour, 
where good work is a sine quá non. The illustrated list above 
referred to shows a variety of patterns, suited to all ordinary pur- 
poses of public and domestic lighting; and what is of more import- 
ance to prospective purchasers, all these patterns have been made 
and tried, and may be seen at the company's showrooms at 
7, Newman Street, W., or at the works. 
. We illustrate herewith three of the company's designs, fig. 1 being 
& table lamp constructed with a cast brass stand, with hammered 
copper reflector; fig: 2 representing a brass pendant for chain 
suspension ; aud fig. 3 showiug a single light pendant with polished 
brass framework. Space limitations preclude our showing more. 


*€ Harrison ^ Street Photometer. 


There is no need to emphasise the importance of accurate 
measurements of street illumination. The difficulty has always 
been, in the first place, the cumbersome nature of photometric 
methods and apparatus, and in the second, the great skill necessary 
in order to obtain anything like accurate results. 

There has been, in the past, considerable difference of opinion 
as to whether candle power or illumination measurements should 
form the basis of comparison, and if the latter, at what angle the 
receiving screen should be placed. Mr. Haydn T. Harrison, in his 
recent I.E.E. paper, abstracted in our issue of January 12th, 
discusses this question very thoroughly, and finally comes to the 
conclusion that for most purposes an illumination measurement 
is the most satisfactory, provided this is taken in one direction 
only, and that, moreover, the angle of the screen is so chosen that 
the illumination measurements can be readily converted into candle 
power, should this be required. Mr. Harrison selected an angle of 
45° for the screen, which forms a convenient compromise between 
the horizontal and the vertical. | 

Mr. Harrison's photometer, which is being put on the market 
by MrssRS. EvERETT, Epacumse & Co., is shown in fig. 4, and 
‘diagrammatically in fig. 5, where s L shows the standard lamp 
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which can be moved vertically up and down the case until a balance 
is obtained. The mirror, M, reflects the light from this lamp on to 
the rotating screen (F) of the photometer proper. This is of the 
“Flicker” pattern, so that accurate measurements can be made on 
lamps of every colour. The screen which receives the illumination 
to be measured is inclined, as will be seen, at an angle of 455, and 
the two illuminated surfaces are alternately presented to the eye 
of the observer through an eye-piece in the usual way. 

The battery feeding thc steh Ard lamp consists of fout. accumu- 
lator cells in non-spillable tases whieh are contained in two 
compartments of the box and are pérmanently connected through 
a small press key to the lamp. When required, the range of the 
instrument can be increased by the employment of two standard 
glow lamps of different candle powers. A small voltmeter can be 
provided when required in order that a check may be kept on the 
constancy of the lamp voltage, but, asa matter of fact, the cells 
are of such ample size that it is found that there is practically no 
variation in the voltage, and the candle power remains constant 
during many hours' continuous use after the cells have been charged. 

A levelling arrangement enables the photometer screen to be set 


Fig. 3. 


Barrcry 


Fic. 4. | Fic. 5. 


at an angle of exactly 45? with the horizontal, and a lens and scale 

show at a glance the angle at which the rays from the source of 

light fall upon the screen. 
From a reading taken in this way, represeutiug the illumination 
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on a surface inclined at 45°, either the horizontal or vertical 
illumination can be at once calculated, or, if required, the actual 
candle power of the lamp in question. 

It is stated that the results obtained with this photometer can be 
safely relied upon to within 3 per cent. to 5 per cent., according to 
the brightness of the illumination. 

The whole apparatus is, as will be gathered from the figures, 
absolutely self-contained, and for carrying about the tripod stand 
folds over flat against the sides of the case and need never be 
removed from the photometer. The size of the apparatus, when 
closed, is only. 27. in. x 6 in. x 6 in. 

is A Wireman's Accessory. 

In fig. 6 we show the “ Simplex“ floor opener (Patrick's patent), 
a cutter whose .object is to ease the work of the wireman, plumber 
or other), workman,,who has to open floors. It isfattime-saving 


. Fic. v. 


device, and in its application it is ouly necessary to push the blade 
between the floor boaris and work along until sufficient length of 


tongue has been out off: Mr. F. PATRICK, 14, Oxford Street, Glasgow, 


is supplying this accessory. : 
The Secrephone. 


THE SECREPHONE Co, of 10, Coleman Street, E. C., have brought 
out a device which can be attached to the transmitter or mouth- 
piece of any kind of telephone; it is 33 in. high, and of simple 
construct ion. n - | 


Fia. 7, 


ec 


Its purpose is to enable a conversation to be carried on with 
perfect privacy, even in the presence of other persons; words can 
be spoken in an undertone, or 'evén whispered into the apparatus, 
so a8 to be perfectly audible to the listener at the receiver, but 
inaudible to by-standers. It is recommended also for use on trunk 
lines, or where the speaking is normally defective, as the strength 
of the sound can, by its means, be greatly increased. Fig. 7 shows 
the secrephone applied to a hand-combination instrument. It is 
made of vulcanite, with polished aluminium mountings, and to 
meet the obvious sanitary objectjon, due to the condensation of 
moisture from the breath on the metal, antiseptic absorbent paper 
linings are supplied, which can be replaced after each conversation. 


Electric Lamp Frauds.—At Eccles on January 22nd, 
Frank Taylor was sentenced to four months’ imprisonment for 
stealing by means of a trick a number of electric lamps. 
His modus operandi was to visit shops and represent that 
he had mercury vapour lamps for sale. After fitting the lamps, 
he returned, and, saying that he had fitted the wrong lamps, took 
them away and sold them to someone else. The lamps he had 

reviously obtained from Mr. Pennington, electrician, of 336, 

liverpool Road, Patricroft, by representing that he was employed 
by a Manchester firm of electrical engineers, who, he said, would 
pay forthem. On this charge he was sentenced to another two 
months’ imprisonment. l 


THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to “F. C. G.") 


Bx IBID. 


V[.—MAN AND SUPPER-MaN. 
IT cannot have passed your observation how great an esteem 


- the English folk have for one that is a valiant trencher-man, 


and that hath an infinite capacity for nourishments. To 
such a degree is this come that a thin and eager man is of 
little account among them, for they say it must be that he 
doeth work ; else were he not so thin." Therefore, is it the 
custom in their principal Guilds and Clubbes to have a 
frequent test or examination, to try which are the worthiest 
in that same Guild, and, when the feast is over, they.that 
have attended are weighed, and such as have gained in 
consideration are promoted to a higher grade, while they 
whose doublets hang in frequent folds receive warning that 
they must amend speedily. All this I have of a credible 


‘informant, and, indeed, at divers notable Clubbes have I 


seen the machine which they use in these examinations. 


From this is made cleare how many attain unto eminence 


who ean by no man be accused of other qualification. It 
may seem to you a strange custom, but so have they many. 
With the Electriks promotion is not fixed by means of - 
these ordeals, as I have before shown. Notwithstanding, as 
they will in all things be thought to conform with the uses 
of the other Guilds, so do they reeognise the importance of 


the Dinner, and hold at least one per annum with all due 


observance. „ „ 

Before I tell you of the holding of the ceremonie, I would 
ye should well comprehend and have fixed in your mind,the 
solemnity of the occasion. For certain persons will have 
you suppose that in eating their meat together these people 
have & cheerful intention of fellowship and no more, and 
perceive not the weighty signification of the matter, which I 
will presently show you. On account of this solemnity every 
man doth attire himself in habit of ceremonie, and the 
white front of a blameless life, which they are not wont 
to do for a mere learned meeting. To these last ye may 
enter in tabard chequered, or streaked in any manner that 
you will, peradventure for that the bodie is not then so much 
regarded as the head. : 

It seemeth to me a proper thing that for the Dinner, 
the method of substitution or representing be applied, or 
one for many; for it is false to suppose that so great 
a number of persons, and many young, can duly appreciate . 
so great a meal; wherefore, meeting together in ten or 
twelve, let them choose one well versed in the gentle art of 
Dining, to represent them; thus shall due justice be done 
the occasion. I’ faith, there are some would barter the 
whole menu for an evening spent in dancing or the like 
frivolity (from which the Count and all his Council preserve 
us). 

br the dinner itself I will say little; for these matters are- 
ill jested on afterwards, but better before; suffice it that, 
wheu we had finished and the verrie lamps had ceased 
feeding, we were no longer hungry ; and the music, playing 
the triumph of the spirit over the longings of the body, by 
Meister Tannhäuser, did signify that the body did not, at 
the time, ask any more.. "Ld 

Now was the time for toasts, and a pleasant incitement to 
a cheerful thirst; and, indeed, the many steps we had 
descended to that hall gave me cause to. suppose that the 
cellars were no great way off ; aud an evening in a cellar is 
better than a night in the desert. 

The first toast given is the King, as I need not tell you ; 
and this very fitly, by the mention of his name only. For 
the King of this land doth not, by appearing now as music- 
master, now as preacher, now as painter, seek to give his 
courtiers fresh matter for flattery ; but is content to fill his 
office of King, and as such is known to his subjects. After 
followed other toasts to the royal house, given in the same 
seemly manner. Divers other toasts were after given and 
replied to, some speaking unto the whole assembly, and 
others to those only that were near unto them. Some speke 
of the great realms which the Electriks should presently 
subdue, and some of those distant climes where their power 
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now begins to be felt, and of other mattere concerning their 
increase and welfare. These things troubled me not much, 
but I remarked with shame that many did admixture with 
their wine other fluid strongly resembling water, the which 
custom cannot too strongly be condemned ; and this I take 
to be caused by the admission of so many young men, who 
will come everywhere, to the discomfort of their elders, 
despite all that hath been said to them. 

About this time a great cloud appeared in the room, 
dulling the lights, and causing the whole company to seem 
greatly more numerous than before; and the Hall seemed 
to me to appear now Moorish, now like in parts to a Tuscan 
palace, now filled with Alsatian tapestry. So, apprehending 
some lieavy and extended magic, I betook me elsewhere, ere 
even one of the company had well commenced his second 


bottle. 


These be hospitable fellows, but, ay de mie! what back- 
ward drinkers ! A 

Now, as I afterwards found, this cloud which then was 
formed, presently issuing from the Hall, increased and 


covered the whole city, yea, as some say, a great part of the 


land; so that all carte and traffic were held, and the ships 
stopped in their courses; and the air filled with a thick, harsh 
vapour. So greate a mischief did this cause, that the guild 
of the Cloud-Compellers, assembling hastily, did loudly 
protest against it; whereafter it went away aguin. 

Now, this matter of the obscurity arising after that func- 
tion of the Electriks will be very plain to you who mark 
their doings ; for, it is said here that such a cloud is caused 


‘by the fires in the houses and workshops, and that these 


must be lessened. Wherefore, to abate them, is not the easy 
way to remove all fires and furnaces to some place remote 
from the city, and thence perform all heating, work, and 
light by magick; which is what the Electricks propose to 
do. Wherefore are these clouds also on their side. 


THE UP-TO-DATE ENGINEER. 


— — — — 


By ERNEST C. R. DEEPHOLIS, A. I. E. E. 


— 


Having read with great interest the recent and various 
articles in several of the leading journals of this country on 
the qualifications necessary to make an up-to-date engineer, 
I have ventured to write but a few lines on the subject. 

Determination, energy and ambition should strike one as 
the leading characteristics which should be innate in his 
nature, as well as a love for his profession from the very 
commencement of his career. 

After being educated in a good school or college of repute, 
till about the age of 17 years, the young man has, or is 
supposed to have, sufficient knowledge to beable to wend his 
way to a large iustitute or technical college, where he may 
gain both a first-class practical and theoretical training for 
three or five years, and where the fundaments of engineering, 
including civil, electrical and mechanical, are combined and 
well grounded, under the supervision of capable professors, 
instructors and foremen. 

For, as a house with a bad foundation has little chance 
of standing long, so the engineer with an inferior 
training will find the process of gainiug the top of the 
ladder and maintaining his position somewhat difficult, 
though not impossible, at the present time, as ‘ where 
there's a will therc's a way." 

Influence and good luck nowadays, although paramount 
in the success of the rising engineer in obtaining a suitable 
and good position, yet do not always help in raising the 
standard of the engineer, if he may so style himself, of the 
country. It cannot, therefore, be out of place to say that 
a young man who takes engineering as his profession should 
take all the opportunities afforded him of thoroughly 
grounding himself in, and mastering the elements of the same. 
Consequently I thought it would be interesting to your readers 
to state briefly, as an example, the training afforded young 
engine ers in one of the leading colleges supported principally 
by the Government in the Far East. 

— First Year.—Three hours daily spent in the carpenters’ 
shop, aud the remaining four and a half hours in the 


lecture room or on outeide work, where mathematical en- 
gineering and other gubjects are taught : comprising arith- 
metic, algebra, trigonometry,  mensuration, geometry, 
estimating houses and building construction, drawing (in- 
cluding plane geometrical and isometrical), levelling with the 
three up-to-date instruments, and surveying with the 


"prismatic compass and chain. 


Second | Year.— Hydrostatics, dynamics, physical and 
electrical science, chemistry in the laboratory, practical 
and theoretical; surveying with the two principal 
theodolites on the field with the plane table and Gale's 
traverse and trigonometrical survey: plan and machine 
drawing from sketches taken by the student himself; 
masonry, roads and well-sinking, as well as the estimating of 
bridges, culverts, &., together with the usual time allotted 
for workshop practice in the blacksmith and moulders' shops, 
comprise the course for the second-year student. 

Third Year.—Steam engine practice, applied mechanics 
and an advanced knowledge in science (both physical and 
electrical), as well as of. general engineering ; practical and 
final test in surveying by the laying ont of. à road or railway 
project in some outlying district, besides spending the 
necessary time in the fitters’, turners’ and boat-building 
shops during various periods of the year. l 

On the completion of this year an opportunity is afforded to 
the six senior students of that year, in order of merit at the 
annual examination, of spending some time in the practical 
working and running of the college electrical plant, as well 
as the maintenance of the whole installation. The power 
station, which supplies the current for the buildings and the 
working of the college workshops, is somewhat small com- 
pared with more modern stations, yet it is so designed as to 
give a clear and apt training to the student by the instal- 
lation of direct and alternating current generators, as well as 
a gas, a Steam, and an oil engine; so that it is well worth 
endeavouring to spend an extra six months or a year in order 
to gain and develop the experience afforded to successful 
students. 

The young man in each year has to obtain a certain 
percentage in the monthly examinations, as well as to pass in 
avery strict annual examination in both practical work in 
the shop and theoretical work at the desk, besides being 
present at lectures, workshops, &c., for a rather high propor- 
tion of the year. Should the student have the bad fortune 
to fail twice in an annual examination, or not to obtain the 
necessary percentage, he has no other alternative left him but 
to give up his technical training in the college for good. 
This helps to maintain the standard of the engineering pro- 
fession in the country, as well as to keep up the prestige of 
the college. 

The admirable feature in the examinations held 
annually is the fact that the preceding year's subjecta 
are included in the tests, thus necessitating a private and 
careful revision of the subjects already gone through, by the 
student himself every year. Consequently the final examina- 
tion of the course is not only obviously long and very 
tedious—lasting nearly 21 days in a stretch, if not more, 


sometimes—but it is a test of the worth and stamina of the 


young engineer, who then passes out to go into the world to 
gain fresh experience, which is most essenlial in the getting 
up of an engineer, in order to do credit to himself and his 
profession in years to come. It may be as well to add that 
the student, during his college career, has to reside in the 
quarters provided for him, and has to obey certain rules and 
regulations made by the principal, under pain of a severe 
penalty. | 

Having now to commence a. new life, the young engineer 
endeavours to improve himself by varying his experience 
in manufacturing works, commercial or oflice works, and 
constractional work in the three departments of civil, elec- 
trical or mechanical engineering, individually or collectively, 
for several years, so that he may decide which may be 
deemed most suitable to himself to specialise. 


What, however, is expected of the chief engineer of the- 


present day, is the ability to master, at least, one of the 
three professions mentioned, as well as have sufficient 
knowledge in the remaining two, to be able to help him 
through in his difficulties which must necessarily arise some- 
times during his professional career. A.ryertentia docet. 

The engineer who hopes for suecess must always be 


duci" pM nm d 


d 
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wiling to learn and improve his intellectual abilities by 
observation and experience, and study to keep himself up 
to date in engineering practice, for a little learning is a 
dangerous thing, and one can never know too much. Con- 
sequently, the greater the endeavour, the greater will be 
its reward, and the good engineer is always in demand. 


ELECTRICAL POWER IN THE AMERICAN 
NAVY. 


CONSIDERABLE progress has been made in recent years in 


the equipment of the auxiliary machinery in the United 


States Navy, and an informing article in the American 
Electrician, from the pen of L. C. Brooks, gives considerable 


data as to modern practice. We are indebted to our con- 


temporary for the following particulars, abstracted from the 


article referred to :— 
As regards the generating plant and distribution the 
latest practice is to have two separate dynamo rooms com- 


plete with generators, pumps, condensers, &c., so inter- 


connected, through switches, that in case of accident all the 
feeders from one dynamo room can be supplied with power 
from machines in the other room. The feeders terminate in 
distribution switchboards, located in geparate watertight com- 
partments. In unexposed places the cables are run on 
porcelain insulators, but elsewhere are run in enamelled iron 
conduit. 


The standard voltage for motors is 125, and motors above | 
4 H. P. are of the multipolar type, the variation of: speed 


permitted between no load and full load is up to 9 per cent. 
in sizes below 5 H.P., and 6 per cent above this size. In 
compound woand motors the series and shunt coils are 


separate, and no insulating material is used that can be 


injured by a temperature of 190? C. 

The brushes are of carbon, and must not carry more than 
30 amps. per sq. in. at the full load. Motors having speed 
control must always start up on a strong field ; arrangemente 
must, therefore, be made to cut out all the shunt resistance 
on starting up. Where motors are provided with circuit 
breakers these must be interlocked with the starting lever, 
so that they cannot be closed except when the starter is in 
the off position. All insulating materials in connection 
with starters and controlling apparatus must be non- 
combustible, non-absorbent and incapable of damage by 
moisture or heating to a temperature 150? C. All starting 
resistances to be capable of carrying 50 per cent. overload 
fer one minute and 100 per cent. overload for 20 seconds. 

The rheostats to be so constructed as not to rise in tem- 
perature more than 100? C. above the air when carrying 
full load current. The temperature rise specified for the 


motors after a full load run for a specified time is, for the 


commutator and field windings, 40? C. for open type and 
90? C. for enclosed type motors, and for the armature 35? 
and 45? C. respectively. — 

Turret Turning Gear.—Kach turret is operated by means 
of two enclosed shunt wound motors through spur and worm 
gear, the worm wheel having a vertical shaft upon which is 
mounted a pinion which gears into the rack on the turret. 
A friction clutch is interposed in the line of gear to prevent 
sudden shock on the motor due to sudden stopping of the 
turret, or to the impact of gun firing, or being struck by 
shot. Automatic stops knock off the controller to the “ off " 
position when the turret reaches its limit in either direction. 
The requirements are that the turret shall turn at a minimum 
speed of one complete revolution per hour and a maximum 
speed of one revolution per minute, a speed range of 60/1. 
This wide range is obtained by means of the Ward- 
Leonard system of speed control. 

Gun Lifting and Loading Gear. — For lifting a 12-in. 
gun an enclosed shunt wound motor is geared up to a 
revolving screw which raises or lowers a nut cross-head 
which operates the gun through connecting rods. 

For 8-in. guns the motor is geared through a pair of spur 


gears, a pair of mitres and a worm and worm wheel, the 


latter driving a pinion which engages a segment of the rack 
fixed in the gun carriage. These motors are also operated 
on the Ward-Leonard system of speed control through a 
reversing rheostat. A small motor-generator for the purpose 


the lavatories, which are ventilated by exhaust. 


is located near the gun, this being, of course, driven from 
the main generators. 

The rammer for loading the guns consists of a telescopic | 
tube operated through spnr and chain gearing by an encloged 
series wound motor. A slipping clutch is fitted in the main 
gear to prevent damage when the shell is seated in the gun. . 

Ventilation. — In order to reduce to a minimum the 
piercing of water-tight bulkheads a large number of small - 
fans are used, thus reducing the number of automatic valves 
and piping which would otherwise be necessary if large fans 
and ventilating ducts were used. It is found by experiment 
that the friction of a 20 ft. length of pipe or a 90° bend 
reduces the velocity of air by 10 per cent., allowance for this 
is therefore made in designing the scheme and size of piping 
and outlets. Natural exhausts of twice the area of the. 
supply are fitted in all magazines. 

All spaces are ventilated on the plenum 1 1 except. | 
The fans 
are installed to give the following changes of air when . 
running at one ounce pressure: Quarters inside of armour, 
once in 4 minutes; quarters outside armour, once in 12 . 
minutes; store-rooms once in 8 minutes: lavatories once in, 
6 minutes; evaporator rooms once in 25 minutes; engine 
and steering gear rooms once in 2 minutes ; air spaces over 
boilers and around magazines once in 2 minutes; dynamo 
rooms once in 2 minute. 

The fans are required to give a specified amount of air at 
one ounce pressure, and to be capable of an increase in power . 
and speed to work up to 14 ounee pressure with restricted 
delivery. 

Bout Cranes.—The power for operating the cranes is 
furnished by two series-wound motors, one for hoisting the 
load and one for rotating the crane. The hoisting motor 
drives through a pair of spur gears a worm and vertical 
worm wheel, which is secured to the hoisting drum. The 
rotating or slewing motor drives through a pair of spur 
gears, a worm and horizontal worm wheel, rack and pinion. 
The commutator ends of the motor shaft are fitted with 
magnetic brakes of the disk type with sufficient power to . 
hold the fall load of the crane. The motors are operated by 
means of a two-cylinder controller, one cylinder for each 
motor, the circuit breakers being mounted between the 
cylinders. An important part of the boat crane equipment 
is an automatic mechanical brake which is fitted on the 
worm shaft of the hoisting gear. This brake is so con- 
structed as to absorb no power when hoisting the load, but 
must so control the load: when lowering that the rope speed 
cannot exceed twice the hoisting speed. 

Brakes of the Weston type (both disk and cone) have 
given satisfactory results. 

The connections of the motor are such that the armature 
is connected in parallel with a part of the resistance, except 
in the full speed positions. This arrangement permits of 
very gradual increase of the speed, making small movements 
of the load possible. With the mechanical parts properly 
fitted, a 16-ton load may be moved a distance of 4 in., and a 
total gcaring efficiency of 65 per cent. may be obtained. 

Deck Winches.—A number of deck winches are used for 
coaling, and these are operated by an enclosed series or 
compound motor through a pair of spur gears driving a 
shaft, on the end of which the winch head is secured, the 
shaft being controlled by means of a foot band brake. "The 
controler is of the single cylinder type, designed for 
operating in one direction, and a reversing switch is provided 
for operating in the opposite direction when necessary. The 
winches are designed to hoist 2,200 lb. at 300 ft. per 
minute, and a service test of half-an-hour at full load and 
speed is required. The winches located on the main deck 
are fitted with a compound gear, designed for hoisting 
22,000 Ib. at 30 ft. per minute, which may be thrown in 
by means of clutches, when it is desired to use these for 
hoisting anchors or other heavy work. & gear efficiency 
of 70 per cent. is obtained, including loss im friction in the 
pulley blocks. 

Ammunition Hoists.—Three types of electrically operated 
hoists are used for hoisting ammunition from the magazines, 
namely, turret, chain, and whip hoists. 

The turret hoists each consist of a car with compartments 
for a charge of shell and powder for one fire of the gun, 
and run from the handling room to the loading position of 
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the gun on a structural steel track. An enclosed motor 
drives the drum shaft through a pair of spur gears, and is 
located in the pan of the turret or in the central girder. 
The controller, rheostats, circuit breaker, and line switch are 
located near the gun, so that the operator has full view of 
the car passing up and down the track. The motor shaft 
is fitted with a magnetic disk brake which sets at the “ off 
position of the controller, and is of sufficient power to hold 
the full load. A safety device on the car grips the track in 
the event of the rope breaking. When lowering, the arma- 
ture is shunted by part of the rheostat, and acts therefore as 
a magnet.c brake. ! 

The total weight of ammunition and car is 2,970 lb. 
for 12-in. hoists, and 950 lb. for 8-in. hoists. A gearing 
efficiency of 65 per cent, is obtained. 

Chain hoists are used for raising the ammunition for the 
small guns. These are each operated by means of an enclosed 
shunt-wound motor through two pairs of spur gear on to 
a lower sprocket shaft, which then drives up to the sprocket 
shaft at the head of the hoist by endless steel chains carry- 
ing the ammunition carriages. The head of the hoist is 
provided with a delivery table and safety catch to prevent a 
charge from slipping back into the hoist, and a magnetic cone 
brake prevents a charge from dropping, should the current 
fail. The motor pinion is fitted with a disk type friction 
clutch, which acts in the event of jamming. The hoists 
can also be worked by hand gear. The ammunition hoisted, 
weighs from 73 to 134 lb., and travels at an average speed 
of 90 ft. per minute. An efficiency of 70 per cent. is 
obtained in the gear. | 

Whip hoists are used for raising ammunition from the 
weather deck, where it is delivered by chain hoists, to the 
small guns in the military tops on the masts. The drum 
shafts are driven through a pair of spur gears by an enclosed 
shunt-wound motor, the shaft of which is fitted with a mag- 
netic cone brake, the speed control being similar to that of 
the turret hoists. The rope speed is about 240 ft. per 
minute, and the overall efficiency of the gearing, including 
rope friction on the sheaves, is 60 per cent. 

Pumps.—Pumps of the centrifugal type are used for the 
drainage system, and of the three-plunger type with spring 
valves for delivering" fresh water from the storage tanks in 
the hold to the reservoir tank on the bridge deck. These 
pumps are driven by direct-coupled enclosed shunt-wound 
motors. 

Power Doors.—The more important hatches and doors 
through the principal water-tight bulkheads and protective 
deck are operated by power, being of the vertical or hori- 
zontal sliding type as local conditions require. An enclosed 
compound-wound motor drives a worm through two pairs of 
spur gears; the worm engages a rack on the door, making 
the movement of the door positive in either direction. The 
door operates like an ordinary gate valve, and is made water- 
tight when fully cloged by wedges on the door plate setting 
up against rollers in the door frame. When fully closed and 
locked, a button on the door plate engages a contact box on 
the door frame, closing a secondary circuit which lights a 
lamp in the emergency station in the pilot house from which 
the entire system of doors and hatches is operated auto- 
matically. In order to avoid a sudden rush of current on 
the feeders, the emergency station starts the doors at inter- 
vals of three seconds. 

"The power for the laundry machinery and the workshop 
is taken from a countershaft driven at constant speed 
through a pair of spur gears by an enclosed shunt-wound 
motor. The air compressors used for supplying air for 
torpedo tubes, smoke ejectors, pneumatic tools, &c., are also 

operated by enclosed shunt-wound constant speed motors. 


Bennis Stokers for Shoreditch.—The Shoreditch 
B.C. Electricity Department has placed an order with the Stirling 
Boiler Co. which stipulates for the supply by Messrs. Ep. BENNIS 
AND Co., LTD., Little Hulton, Bolton, of eight patent chain-grate 
stokers, Bennis-Miller-Bennett type, fitted with the Bennis” 
patent light load damper, and the necessary shafting, gearing and 
accessories. The stokers are to be used in connection with both 
Stirling and Babcock & Wilcox water-tube boilers. 


NEW PATENTS APPLIED FOR. 
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inquiries should be addressed. 


24,4524 /05. “ Improvements in switches for use with incandescent electric 
lamps." F. Harrison. (Date applied for under Rule 6 of the Patents Rules, 
1905, November 27th, 1905.) January 17th. (Complete.) 

10, 4004/06. Improvements relating to combined fire alarm and hone 
systems." I. B Bimnsatm and F. G. BILL. (Date applied for under Rule 8 
of the Patents Rules, 1906, October 20th, 1905.) January 18th. (Complete.) 

1,019. “Improvements in or relating to electric furnaces.” G. Gin. 
January 15th. (Complete.) 
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THE TROUBLES OF A. TRAMWAY. 


AFTER Mr. Elmer E. Cook's naive paper on how trucks have 
been constructed up to the present time, the trouble between 
the L.U.T. and the Ealing T.C. will not surprise even those 
who have been happy hitherto in the belief that all trucks are 
alike and all equally good. 

Upon complaints long and loud received from the Ealing 
Council, the B. of T. instructed Colonel Yorke to report 
upon their substance, and the publication of that report will 
cause those most careless in finance to give closer heed to the 
plain statements as to the overweighted condition of the 
L.U.T. Co., which have appeared in our columns from time 
to time, while it may bring home to all who are interested in 
tramways from a financial or an engineering standpoint, the 
grave outlook which confronts any system which has not 
been constructed and maintained on the soundest lines, and 
on which the cars have been built more with a view to 
beating back American competition than to long and com- 


fortable lives. 


Briefly, Colonel Yorke found the complaints of intolerable 
noise substantiated. In the first place, the bogie trucks 
rattled and clattered in the way which tramway managers 
know well, then the rails are corrugated in places, and, 
lastly, the rail joints are low. 

The life of the wearing parts on the vast majority of tracks 
on our tramways, no matter if they be bogie or single trucks, 
is not more than five years where the conditions of service 
are at all severe, and that state of thing is the immediate 
consequence of shoddy construction. Had all wearing 
surfaces been designed with ample area, had they been made 
of suitable material properly hardened, and had the finish of 
those surfaces and of all bolts and bolt-holes been transferred 
from the smithy to the machine shop, dividends would have 
been increased, the sleep of frontagers would have been un- 
disturbed, and the worries of engineers and managers would 
have been diminished many fold. 

As it is the frames hog, the brake-gear requires renewal 
every three to six years, the journal boxes have to be tinkered 
up or scrapped in the same period, the horn-plates wear 
beyond all reason, and a dozen other things happen which 
the British tramway track maker never foresaw, or, a 
sceing, allowed to happen. 

The end of it all is tribulation, either with or vilius a 
report from the B. of T. The L. U. T. took theirs ** with.” 

The origin of corrugations is accepted still as veiled, 
although there are some workable suspicions about it. Col. 
Yorke prefers not to commit himself, and we may be content 


'for the time with the knowledge that however they come 


about, they may be removed by means of emery grinding 
machines, although the Ealing surveyor says, in a report to 
the Council, that he ** saw the machine at work, but as to the 
beneficial results arising from its use, one has failed to dis- 
cover them. On the other hand, the annoyance to residents 
on the line of route when the machine is at work at night, 
is almost, unbearable." Possibly these words were written 
in the anger of his heart, for there are grinding machines 
that will do the work. It remains to be seen how soon the 
corrugations take to re-appear, for it is hard to believe that 
any amount of grinding can remove the cause of the corru- 
gations, if such resides in the rail or its environments. 

Low joints and disturbed paving by no means come within 
the category of mystic origins. Whenever they occur, we 
may be sure that advantage has not, been taken of common 
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tea 


knowledge, and that the original work of rail-laying was not 


executed with the partienlar care which such work demands. 
Given rails well founded on good concrete, given anchors 
between joints and sole-plates worthy of the name at joints, 
given paving laid level und solid in waterproof and clastic 
jointing, and given common-sense treatment of repairs when 
they become necessary, no trouble of any kind, except 
corrugation, can arise during the useful life of rails or 
paving. Given the opposite, and, very much too soon for 
everyone but the day labonrers, most of the work has to be 
done over again, and this L.U.T. business is a good 
reminder that when once repairs start they are never-ending, 
unless they proceed on lines Which seem to be too much out 
of the ordinary course. 

We mentioned sole-plates above. Girder &ole-plates and 
the best of patent joints will make' a sound and lasting job, 
but the welded joint bas come to stay, and the sooner that 
is recognised by everyone the better for all. 


Last May we referred to an aspect 
of the question of efficiently lighting 
enclosed spaces by electricity, and 
pointed out that there was ample room for an expert on 
illuminating. Since then the attention of others has been 
drawn to the fact that electric lighting is often done in a 
manner utterly regardless of the effect on the eve &o long as 
the floor receives its due quota of candle-power or watts per 
square foot. Even in America, where it may truly be said 
that zesthetics have a poor chance in the strenuous life and 
(to use a colloquialism) art has to take n back seat, it has 
at length been recognised that a room or hall is not neces- 
sarily efficiently lighted by “ hitting“ lamps promiscuonsly 
about on the ceilings. In & paper recently read by Mr. 
James R. Cravath before the Western Society of Engineers 
in Chicago, a number of local electrically-lighted halls, &c., 
were, metaphorically, pulled to pieces. Lantern slides, 
clearly showing the faulty methods of lighting, were used to 
assist the vigorous criticiems of the author, who boldly advo- 
cated the recognition of illuminating engineers. The function 
of these experts should be to work together with the archi- 
tect, in order that the attainment of artistic designs should 
not be achieved at the expense of illuminating efficiency. 

Mr. Cravath, in dealing with public halle, recommended 
the extensive use of hidden lamps with reflectors; or, where 
the Jamps are on fittings which form part of the artistic 
design, that the light should be filtered through holophane 
globes or opal glass saucers. In dealing with private rooms, 
he instanced the fanlty illumination obtained by fixing bare 
lamps against a ceiling of oak beams, now so much the 
fashion amongst those who have the old Dutch mania. He 
rightly points out that consnmers who have such rooms can 
well pay for more current by using reflected or diffused light. 
But what about the poorer consumer? Mr. Cravath says 
that a small living room can be efficiently lighted by an 
electrolier having two spreading arms with holophane 
globes for general lighting, and one centre light pointing 
vertically downward with a prismatic glass reflector. He 
advocates the use of the latter for reading instead of a table 
lamp, where most of the light is wasted on the table. Such 
were a few of the suggestions made, but the paper was 
chiefly of value in regard to the number of examples shown ‘by 


Illuminating 
Engineer ing. 


means of slides. Those who took part in the discussion rather 


skimmed the subject, as apparently the point of view was a 
novel one to most engineers. But the agitation. of which this 
paper was one of the signs, has caused definite action to be 
taken. Last month in New York there was organised the 
Illuminating Engineering Society: officers were elected, rules 
adopted and 89 members.enrolled from amongst electrical 
engineers, gas engineers and architects. Is it not time 
that something of the sort were done here, where 
it is no extravagant claim to make that architecture and 
art are more revered than in the United States ? 
the methods of lighting available, it seems to us a mistake 
to rely solely nowadays on the small-bulb incandescent lamp, 
whose source of light is too small for good diffnsive purposes. 
We now have the large bulb high efficiency lamps, Nernst, 
Osmium and Tantalum lamps, all of which are much better 
adapted for diffused or hidden lighting in private houses ; 


As regards 
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whilst for larger rooms and halls the same lamps may be used, 
with or without miniature or large enclosed arc lampe, to 
give an economical and soft light, quite unattainahle with 
the ordinary incandescent lamp. 


We strongly commend to the notice of 

8 our readers tbe article by Mr. Val. A. 

Indnetion Motor. Fynn which commences in this issue, and 

which, for the first time, we believe, 

presents the theory of the single-phase induction motor in 

a simple and intelligible form without the use of complicated 
diagrams and mathematics. 


About some 
Cables at 
Walthamstow. 


For many months past there has been 
a good deal of lively discussion at Waltham- 
stow centring round certain actions of 
the District Council's electrical engineer, 
Mr. J. H. Fooks Bale. This gentleman has been accused of 
making irregular purchase of cable from a local firm at an un- 
necessarily excessive figure when there was running a contract 
between the Council and a well-known cable manufacturing 
company, under which the price paid wonld have been con- 
siderably less. The purchase was declared to be unauthorised 
by the Committee, and the minutes certainly contained no 


entry of special authorisation having been granted for the 
running contract to be departed from. When pressed to state 
why this higher priced order had been given, the engineer 
argued that he got a superior quality cable, but this he appears 
to have subsequently withdrawn, substitating for it a state- 
ment that the quality was the same, but the price would 
work out cheaper. These, and other conflicting state- 
ments, were made by Mr. Fooks Bale when he was 
questioned by Mr. Councillor Hawley. After many discus- 
sions, the Council asked the Councillor to state his 
charges against Mr. Fooks Bale in writing, and the engineer 
was to reply in the same wav. Those who are interested in the 
matter will find the charges. and the replv thereto, printed in 
erlenso in the Walthamstow d: District Times for February 2nd. 
In this same paper, a copy of which is before us. they will 
also find a report of the somewhat exciting discussion which 
took place before the engineer'a statement was forthcom- 
ing. We have read this through from beginning to end, and 
whatever other feelings we may have on the matter, we must 
strongly deprecate the efforts which were made to defer the 
hearing and consideration of the reply. The charges were 
sent to the Clerk on January 9tb, the Lighting Com- 
mittee met on January 12th, but though, as later appeared, 
Mr. Bales report was ready, every obstacle seemed to be 
put in the way of considerution of the matter at a Council 
meeting held on January 26th. One of the first thoughts 
suggesting themselves would be that when a charge of 
irregularity was made against an engineer he and 
his committee would be anxious to disprove it at the 
earliest possible moment, and not lay themselves open to any 
further accusation. There it is however, —a special resolu- 
tion of the Council had to be passed to secure the reading 
of Mr. Bale's reply on 26th ult. As to this reply itself we 
regret that we cannot congratulate the engineer upon the adop- 
tion of a dignified attitude. He would have been better advised 
had he given a briefer explanation, omitting certain uncalled- 
for personal remarks respecting those who have been trying 
in the interests of the borough to get a matter, around which 
there was more or less mystery, cleared up. He should have 
answered the churges made against him by statements of 
fact, and not by self-praise and by abuse of an opponent. 
We are not astonished to find that some of the members 
of the meeting expressed themselves dissatisfied with his 
statement, and resolved that the matter should be still 
further investigated by the Lighting Committee, copies of 
both statements being sent to each member of the Council. 


It seems to us that there are points of technical significance 


which the Committee may not be able to adjudicate upon. 
Would it not. be far more satisfactory to refer the question 
to some independent authority ? It is quite true that the 
contract was “only a little one," but we have heard that 


. paid in another interesting connection. 
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A CONTRIBUTION TO THE THEORY OF THE 
SINGLE-PHASE INDUCTION MOTOR. 


By VAL. A. FYNN. 


THE history of the asynchronous single-phase induction 
motor has been from the very beginning a most fascinating 
one. Discovered by accident somewhere about the year 
1890, the machine lias done much useful work ever since ; 
but, if one may judge by quite recent publications, itg 
theory is by no means clear even to this day. Quite a 
number of theories have been advanced from time to time 
by the best known exponents of the electrical profession, but 
none of these seem to have been universally accepted. This 
state of things must be the author's excuse for adding yet 
another contribution to the already long list of publications 
on the subject of single-phase induction motors. The theory 
which will be here set forth is really an extension, although 
a very wide one, of a theory outlined as far back as 1898 by 
Ll. B. Atkinson ; and it will be followed by a number of 
deductions drawn by the author, which, it is hoped, will not 
only be of interest, but will also open out fresh fields for the 
commercial applications of such machines, and will, in a 
general way, help to fix ideas as to the nature of single- 
phase motors. 

It is never advisable to try and deduce a general theory 
for any machine whilst basing one's considerations on a 
special form of that machine, and it is for this reason that 
the well-known “squirrel cage " rotor, or the rotor provided 
with a polyphase winding connected to slip rings, will, 
be discarded for the moment, resort being had to the most 
general, and what the author considers to be the funda- 
mental, form of the single-phase induction motor. This 
comprises a stator, energised by the winding s, and a rotor R, 
in the shape of an ordinary continuous-current armature, 
but short-circuited by means of the brushes cc and D D 
along two axes which are stationary in space and (for a two- 
pole motor) perpendicular to each other, whilst one of them 
coincides with the stator-field axis, as is shown diagram- 
matically in fig. 1. 

This diagram, and all the following ones, represent two- 
pole machines, while throughout, except where otherwise 
stated, the armature winding is supposed to be of the 
Gramme ring type, with the brushes bearing directly on that 
winding. 

A machine as indicated in fig. 1 has all the characteristics 
of the single-phase induction motor. If switched on to the 
circuit when standing still, it will not start by itself, but 
will take a very heavy current. 
it i8 given a sufficient initial impetus in the one or other 
direction, it will run up to its normal speed, equally well in 
either case. The nearly synchronous will be its limiting 
speed, and at no load it will very closely approach syn- 
chronism. As the load increases the asynchronism will also 
increase, and when sufficiently overloaded this motor will 
suddenly fall out of step and come to a standstill. 

Means for starting such motors have been described by the 
author elsewhere ; for our present purpose it will suffice to 
assume that the motor has been started, our task being to 
show why and how it continues to run, how it is able to 
exert a torque, and why it runs in either direction, and at a 
constant and nearly synchronous speed. | 

What takes place when the motor has been started is 
briefly as follows :— 

The stator winding S produces in its axis an alternating 
field; the rotor n being short circuited by the brushes c c 
along that same axis acts like the secondary of a transformer 
whose primary is represented by s. An E.M.F., lagging by 
90°. behind the transformer field, is consequently induced in 
the rotor along the axis c c, which will hereinafter be referred 
to as the transformer axis, and this E.M.F. tends to set up a 
heavy current in the rotor. Because of the rotation of the 
rotor conductors in the transformer field, an E. M. F. is gene- 
rated along the axis D D, and this k. M. F., which must be in 
phase with the transformer field, acting on the closed circuit 
in this axis, gives rise to a current, the magnetising com- 
ponent of which lags 90? behind its k. u. F., and produces a 
field sensibly cophasal with itself, and consequently displaced 
with regard to the transformer field by 90° both in phase 


If, by some means or other, 


- 


and in space. Conversely, because of the rotation of the 
rotor conductors in the field along D D, an k. M. F. is generated 
in the rotor along the axis c C in phase with the field pro- 
ducing it, therefore displaced by 90? with regard to the 
transformer field, and consequently in phase with the k. M. F. 
statically induced in that axis, but of opposite direction to 
it. When these two k. M. F. 's balance, ‘there will be no cur- 
rent flowing in the rotor axis C O; if, for instance, the E. M. F. 
due to rotation is smaller than that.due to transformation 
or static induction, then a current will flow, and it will lag 
behind its h. u. F. much as the secondary current in a poor 
transformer lags behind the secondary £.M.F. when working 
on a circuit possessed of some self-induction. Now the 
torque which the motor is able to exert is due to the inter- 
action of the rotor current in the transformer axis, and the 
field in the axis h D which hereinafter will be referred to as 
the motor field. These two are very nearly in phase, and 
in the most advantageous relative position in’ space for the 
productien of a torque. | 
Before entering upon a detailed consideration of the 
various actions involved, and in the hope of making it easier 
to follow his arguments, the author wishes to emphasise at 


. once that in the motor Just, described we really have a repro- 


duction, although in a somewhat unusual form, of those very 
same conditions which obtain in an ordinary continuous cur- 
rent motor and determine its operation. The transformer 
field is not, of course, to be found in a continuous current 
machine. In the alternate current, motor it does no directly 
useful work, but is nevertheless of the greatest importance 
to any machine of that class possessing a shunt charac- 


teristio. By means of this transformer field the working 


k. M. F. hereafter designated by E T is inductively impressed 
on the armature, or rotor, along the axis C €, and corre- 
sponds to the working E. M. p. impressed on the brushes of 


the continuous current motor. By the same means the 
working current is conveyed into the armature along the 
same axis, by induction instead of conduction, and it is very 
important to note that this current can be varied within the 
widest limits without bringing about an appreciable variation 
in the strength of the transformer field provided, of course, 
the E. M.F. impressed on the stator winding be kept constant. 
As in the ordinary transformer, the resultant of primary (or 
stator) and secondary (or rotor) ampere-turns will always be 
equal to the no-load ampere-turns, and will remain practically 
constant for all loads, so that the magnetising component 
thereof, and with it the transformer field, will also remain 
practically constant. This transformer field is also 
responsible for the E. u. F. which is impressed on the field 
winding of the motor. This k. M. F. is set up, as has been 
explained, along the axis D D, and by rotation of the arma- 
ture conductors in the transformer field ; it corresponds to 
that k. M. F. in continuous current practice, which is impressed 
on the field winding and which is generally derived directly 
from the supply. In this motor, however, there is no dis- 
tinct field winding; the armature conductors themselves do 
duty as such, the exciting current being introduced along 


] 


: 180 ; 
the axis D D, displaced. by . degrees with regard to the 
T 


D 
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armature axis C € (n is here throughout taken to represent 
the number of poles of the machine). Finally, the back 
E.M.F., hereafter designated by E s, which is set up in the axis 
€ € owing to the rotation of the armature conductors in the 
motor field, and which in the alternate current motor pre- 
vents the transformer in the axis C C from being short- 
circuited, corresponds to the back E. M. y. generated in the 
same manner in the continuous current motor. 

Turning back to the theory briefly stated at the outset, a 
closer investigation of the more important factors concerned 
may be of interest. ‘The k. M. F. generated in the rotor along 
the axis C © by transformer action from s, to which we 
will refer as E T, depends for its period and magnitude on 
the period and on the magnitude of the transformer field, 
and is quite independent, of the rotation of the conductors in 
wlich it is generated; it will therefore always have the 
periodicity of the supply. The k. M. y. generated in the rotor 
along the axis D D by rotation in the transformer field, 
to which we will refer as E n, depends for its magnitude on 
the magnitude of the transformer field, and on the speed of 
rotation. Its periodicity will be the same as that of the 
transformer field, independently of the speed at which the 
motor revolves ; it will therefore always have the periodicity 
of the supply. The motor field, which depends on k k, will 
therefore always have the same periodicity as the transformer 
field, and that being so, the E. M. p. generated in the rotor 
along the axis € o by rotation in the motor field, to 
which we will refer as € k, will depend for its magnitude on 
the magnitude of the motor field and on the speed of 
rotation ; its periodicity, however, will be the same as that 
of the motor field, independently of the speed of rotation, 
aud it will therefore have the same periodicity as the supply, 
and the same periodicity as E T, to which it is opposed. 

Dealing now with the phase relation of the various factors, 
it is easy to see that E T will be nearly co-phasal with kl, 
the K.M.F. which is impressed on the stator winding, and 
will lag behind the transformer field by 90°; E R being 
co-phasal with this field, will set up a magnetising current 
in the axis D D, which will lag by 90? behind x k, and it 
will therefore be displaced by 90° as regards phase with 
respect to the transformer field. This magnetising current 
is responsible for the motor field, and the phase of the latter 
will consequently be displaced by practically 90° with regard 
to ‘the phase of the transformer ficld. This displacement 
will not be exactly to the extent of 90°, because of the fact 
that a field is not absolutely co-phasal with the magneto- 
motive force to which it is due ; but we will not take these 
small differences into account here. The back E. M. F. (E B) 
is, however, co-phasal with the motor field, and, omitting 
sign, consequently also very nearly co-phasal with k T, to 
which it is opposed. ` 

The small E. u. F. in the rotor axis C c, which coincides in 
phase with, and determines the magnitude of, the working 
or armature current of the motor, is the resultant of a 
number of the E. M. F. s acting in that axis, and goes to 
cover the ohmic loss in the rotor conductors; we will 
call it E w. The component k. M. F.'s which determine the 
phase and the magnitude of the resultant E w in the axis Cc 
ure first of all E T and E B, which are nearly equal, and 
nearly opposed in phase; a third component k 8 is a small 
E. M. F. of self-induction, the phase of which lags 90° behind 
the rotor current, and whose presence is principally due to 
the fact that there is of necessity a very appreciable amount 
of magnetic leakage between the secondary and the primary 
of the transformer in the axis C c. "The net result is that 
the working current will lag considerably behind ET, and, 
since this rotor current flows in the secondary of a trans- 
former, the current in the primary thereof must always tend 
to place itself, as regards phase, in opposition to the former, 
and consequently the stator current will lag behind the 
E. M. F. impressed on the terminals. The working current not 
being in phase with k T, is also not quite in phase with the 
motor field, and this condition does not only lead to a poor 
power factor, but also to a somewhat reduced maximum 
torque. 


This theory can be applied, as it stands, to the well-known . 


motor, with totally short-circuited rotor. As is now 
evident, a single-phase induction motor, in order to work 
at all, must have a rotor short-circuited at least along two 
axes, as shown in fig. 1, but it is equally easy to see that 


the number of axes along which such a rotor can be short- 
circuited without modifying or impairing its operation, can be 
increased. By continually increasing the number of these 
axes, we finally arrive at a rotor whose commutator is 
entirely covered with brushes or totally short-circuited ; such 
a rotor obviously requires no commutator, and its simplest. 
practical form is known as the “ squirrel cage rotor. 
(To be continued.) 


CORRESPONDENCE. 

Letters received after first on Wednesday morning cannot appear 
aie a ed ee 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer name and address in our possession. 


Electrolytic Lead Poisoning. 


As Mr. Baldwin Latham's paper on the case of lead 
poisoning at Twyford, Hants, has caused some discussion in 
the electrical Press, notably the Electrical Times, the Eler- 
ſriciun, and your own paper, and as the editor of the 
Electrician secs to be the only one that has appreciated 
the main point, perhaps you will allow me, as my firm were 
responsible for part of the tests contained in the paper, to 
point ont certain errors into which the critics, in their natural 
anxiety to defend electricity, have fallen. 

I am surprised that a scientific paper of your standing 
should discuss a subject with so little dignity, while exhibiting 
so much ignorance of the laws of electrolysis, to say nothing 
of the facts of this particular case. 

There was evidence of electrolysis on the outside of the 
pipe I examined in the ground near where the worst section 
was cut out; the lead was pitted externally, and there was a 
slight deposit similar in appearance to that inside, but owing 
to the chalky and sodden nature of the ground, the carbonate 
of lead would be dissolved away nearly as fast as formed 
(the sections cut out had been much handled, and even 
when I saw them, before the reading of the paper, were 
becoming polished on the outside). 

The internal deposit was certainly of a nature to suggest 
electrolysis ; it is stated in the paper and in our report that 
there was deposit in the old pipe, but to a smaller extent. 

The lead of the pipe in question was found to be prac- 
tically pure; good commercial lead is commonly 99:9 per 
cent., or even more. 

The conditions for electrolysis were complete, and the case 
was one which the regulations of the Board of Trade for 
central stations were especially drawn to prevent. 

In the case of lead, where the metal is positive to the 
electrolyte, any E. Mu. r. applied to the lead, when the lead is 
made positive, is sufficient to dissolve any quantity of metal, 
irrespective of the quantity of current, provided there is 
time. There is no opposing or critical k. M. r. as in electro- 
deposition ; on the contrary, any E.M.F. due tó the system 
acting as a cell will assist the applied k. M. F. 

The strip used as a return conductor in this installation 
was partially and badly connected to earth at the engine 
house, and dead earthed to the particular water pipe in 

uestion at the house some distance off. We did not measure 
the drop in volts on this strip, as stated in your article, but 
measured the P.D. between the pipe outside the engine house 
and the strip at the engine house, when 80 amperes were 
passing through the strip; this was found to be 1°8 volts. 

There were only a few feet of wet earth, and a damp 
brick culvert, between the pipe and a considerable surface of 
the strip before it entered a bitumen trough ; the new pipe 
was connected to the old pipe at a joint just outside the 
engine house. There will always be some potential differ- 
ence between the pipe and this strip, whatever current 18 
passing through the strip, and the pipe will, as was found by 
test, be positive. l 

Now, as the strip was directly connected to the pipe at its 
furthest point in the house, aud as the pipe was earthed 
near this point, the pipe and the strip running nearly 
parallel, the P.D. will increase the further the pipe runs 
away from the house, us was actually found to be the case, 
consequently the electrolysis will be greatest at the furthest 
end, where it was found. Moreover, this part of the pipe 
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being new had no protective coating of oxide, as had the 
‘older pipe nearer the house. / 

The statement that the pipe as it ran out to a dead end 
„could by no possibility whatever form part of a return 
circuit for stray currents is absurd, seeing that the pipe 
must be and was positive for electrolysis to occur. 

Careful tests were made by the chemists with pieces of the 
actual lead pipe, and some of: the actual water supplied to 
this district, and practically no solution took place until an 
electric current was passed, when a patchy deposit of car- 
bonate of lead was formed as a crust insieis thé pipe, thus 
showing by actual experiment the exact effects that were 
found on the spot. There were no parallel lines of pipes 
that I am aware of, certainly not metallically connected to 
the copper strip return. 

In conclusion, it would be interesting to know whether the 
author of the article in your 'paper, since he scouts the idea 
of 1:8 volta being sufficient to cause electrolysis, is acquainted 
with the k. u. F. of primary batteries, or that required in 
ordinary commercial electrolytic cells, or the laws of electro- 
chemistry, and for his benefit I would repeat any E.M.F. can 
electrolytically dissolve any quantity of lead, irrespective of 
quantity of current, provided there ig /ime. | 
| O. D. Lucas. 
OwEN Lucas & PYKE. 


London, S. W., February 2nd, 1906. 


[We have read our correspondent's letter with keen 
appreciation ; we do not, as a rule, derive much amusement 
from such literature. He that is dizzy thinks the world 
turns round ; and Mr. Lucas is convinced that his critics 
are all wrong. 

The mere fact that carbonate of lead was discovered in 
patches inside the pipe is no proof whatever that electro- 
lytic corrosion had taken place ; it is the natural product of 
the corrosion of lead by water containing carbon dioxide. 
Moreover, it is practically insoluble, though Mr. Lucas 
thinks it was dissolved off the outside of the pipe nearly 
as fast as formed. Why did it not occur to him that it 
would just as easily be dissolved off the inside of the pipe, 
which was at least as wet as the outside? There was 
nothing about the deposit to suggest electrolytic action ; it 
looked more like local action, and be it remembered that 
this is as likely to be caused by loose particles of foreign 
matter resting inside the pipe, as by impurities in the 
substance of the pipe, so that the purity of the lead 
does not help his theory. Such particles would be 
carried along in the water, and would accumulate where 
the rate of flow was a minimum—in a dead end, or 
nearly dead end, such as the pipe in question. There 
is, indeed, no need to postulate the presence of such par- 
ticles ; copper and brass are strongly electro-negative to lead, 
and was there not a brass tap on the pipe? We could 
bring forward examples of precisely similar solution of lead 
in a seldom used water pipe, if necessary ; and we have our- 
selves made experiments proving that lead in contact with 
brass in pure drinking water is attacked, whilst lead alone is 
not affected. There is no need to call in stray currents to 
account for the lead poisoning. 

But let us inquire into the case again. Were the con- 
ditions for electrolysis complete? As for the Board of 
Trade regulations for central stations, they do not apply to 
this case; but where they call for earthing a conductor, 
they rightly specify that it shall be earthed at one pluce 
only. This condition was fulfilled at Twyford. The return 
conductor was earthed to the pipes at the house, 200 or 
300 yds. from the cottage, but was not earthed at the engine 
room, where, in fact, a resistance of eight ohms was found 
between the return conductor and earth (we are not told 
whether the earth connection was cut before making 
this test; we wonder!) Hence, as we stated in our 
leaderette, Messrs. Lucas and Pyke did measure the drop of 
pressure in the strip, for the lead pipe acted merely as a 
voltmeter wire to the far end of it. But now, what says the 
paper? The earth immediately under and round the 
engine house showed a positive charge us compared with the 
pipes running away from this house" of the order of 0'2 
volt. Messrs. Lucas and Pyke stated that this would not 
be sufficient to account for the electrolysis that had occurred, 
and it was well that they did so—for the k. M. Fp. was in the 
wrong direction to injure the pipes. "The curreut—if there 


were any—must have been flowing from the earth to the 
pipes. Let us proceed—* the potential of the ground im- , 
mediately surrounding the engine house was distinctly above 
that of the nominal earthed return main, but again not 
amounting to more than 0:2 of a volt." Obviously, then, the 
earthed conductor and the pipe were at the same potential ! 

By sending the abnormal current, of 30 amperes through 
the mains to the house, a drop in the return of 1:8 volts wag 
obtained, and to this, which would only occur on festive 
occasions, was attributed the alleged electrolysis. The dis- 
tance from the house to the engine-room is nearly 200 
yards, and from the engine-room to the cottage about 
100 yards further, so that if there were any stray 
current, ‘it must have so far lost its way as to wander 
to the far end of a pipe 100 yards beyond its ultimate 
destination—the engine rogm—and there it fell into the 
water inside the pipe. Truly the vagaries of electricity are 
unaccountable. Was it the inertia of the current that 
carried it so far? And why should it go inwards when it 
got there, instead of finding its way, back through the 
“chalky and sodden” ground round the, pipe to the negative 
bus-bar, with its 8 ohms insulation resistance? We do not 
know the precise conductivity of the water in the pipe, but 
we may safely take it to have been less than one-millionth 
that of lead, while the cross-section of the lead in the pipe 
was three times that of the water ; hence, if a current were 
to flow along the lead pipe, about 3554s;v Of it would be 
carried by the water. The current could not exceed 
} ampere, for the maximum. voltage was 1°8, and the resist- 
ance was 8 ohms; Mr. Lucas may calculate how many 
amperes would flow in the water. If the current flowed 
across the pipe, at right angles to its length, the water 
would carry less than one-millionth of it, assuming that 
there were no polarisation. But why should it flow across 
the pipe? The only way in which electrolysis inside the 
pipe could be effected would be by the current going along 
the pipe, and returning by the water—whither ? 

Turning back for a moment, Mr. Lucas says that the P.D. 
between the pipe and the strip would increase the further 
they went from the house. Any current flowing along the 
pipe would produce a drop of voltage in the latter, and thus 
bring its potential nearer that of the conductor; the 
greater the current in the pipe, the less would be the P. p., 
and if the main had been earthed at the engine room, the 
P.D. would have been zero, the current in the pipe a 


maximum. 


As for the experiments of the chemists, we challenge Mr. 
Lucas to deny that the electrolysis observed by them was 
produced by passing a current from the pipe to an electrode 
suspended inswe the pipe! In no other way could st be 
produced. 

Finally, we wonder whether’ our correspondent is aware 
that E. M. F. has nothing to do with electrolysis. It would 
seem not. What would Faraday have said to Mr. Lucas's 
assertion, that any E.M.F. can dissolve any quantity of lead, 
irrespective of quantity of current, provided there is time?“ 
Dear sir, the amount of electrolysis depends wholly upon the 
quantity of electricity —the ampere-hours—and has nothing 
at all to do with E. M. F. 

Surely Mr. Lucas has seen a Leclanché cell, and knows 
that it has an E. M. F. of about 14 volts—yet there is no elec- 
trolysis unless a current flows. There has not been a particle 
of evidence brought forward to show that any current flowed 
in or near the pipes; the presence of k. M. F. proves nothing 
at all.—Eps. E. R.] | 


Claim by Apprentices. | ' 


My attention has only just been called to a paragraph 
which appeared in your issue of December Ist last under 
the above heading. I had not previously heard of the report 
quoted by you, and as it is not a fair report of what took 
place before the magistrate, I feel sure you will give me an 
opportunity of stating in your valuable paper the actual facts 
disclosed. 

The apprentices referred to were, with others, by the con- 
sent of the Consolidated Electrical Co. and its predecessors 
articled to myself (as the general manager) and the works 
foreman jointly. The deeds were held by the company, who 
paid the apprentices wages and exercised full control over 
them. | 
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I severed my connection with the Consolidated Electrical 
Co. about 18 months ago, and it was then arranged that the 
company should continue to be responsible to the apprentices, 
but no strict legal assignment of the indenture was executed. 

About October last the Consolidated Electrical Co. pur- 
ported to sell its manufacturing business to the Consolidated 
„Supply Co., Ltd., who undertook to perform and carry out 
the contracts and obligations of the Consolidated Electrical 
Go. Although the latter company had retained all the 
apprentices, the new company decided to discharge some and 
retain others. The apprentices so discharged then made a 
claim against me, which I had formally to resist, so as to 
justify my claim to be indemnified by the Consolidated 
Electrical Co. | 

As to the statement that in three or four years the 
apprentices had learned practically nothing, I had them 
under my own supervision until I left the company, and 
gave them every assistance in teaching them their business 
—and how the boys benefited by that tuition is proved by 
the fact which has since come to my knowledge, viz., that 
within a few days of the hearing they all obtained situations 
at good wages. 

The amount awarded in four of the cases was the exact 
proportion of the premium paid for the unexpired term, and 
in the fifth a much lower proportion. 

Many of my late pupils are now occupying responsible 
positions, and some have obtained public appointments. In 
these circumstances I feel sure you will agree that the 
report you quoted is not a fair comment on what took 
place. 

I trust you will give the same prominence to this letter in 
your valued paper as you did to the report. 

Edward L. Joseph. 

London, February 1st, 1906. 


[The report in question, as stated at the time, was quoted 
from the Daily News.—Eps. E. R.] 


Leakage Indicator. 


In your current issue “ Meter " asks whether I can recom- 
mend a method of measuring the leakage on a con- 
tinuously earthed two-wire system. Unfortunately, as far 
as present knowledge goes, there is no really satisfactory 
means of doing this. The reason is that since the earth 
forms one pole of the system, it is clearly impossible to dis- 
tinguish the leakage current from the actual working current, 
for the latter is also flowing direct to earth. 

Even when the mains are dead and the load switched off, 
a satisfactory test is a matter of extreme difficulty owing to 
the fact that any readings obtained, for example, with an 
' ohmmeter and generator, will in reality show the insulation of 
the switches, &c. rather than that of the insulated 
main. , 

As regards complying with the Home Office rules, 
„Meter“ may be glad to know that the regulations do not 
insist on the fixing of an indicator in the case of an earthed 
system such as the one in question, so that probably a test 
with an ohmmeter and generator taken whenever an oppor- 
tunity arises of shutting down the plant, will serve the 
purpose. When making this test care must be taken that 
all switehes are open, or an earth will be indicated as men- 
tioned by ** Meter " in his letter. 

Kenelm Edgcumbe. 

Westminster, February 5th, 1906. 


A Disclaimer. 


It having come to our knowledge that a report is being 
circulated amongst the ‘electrical trade to the effect that we 
undertake house-wiring contracts, thus acting in competition 
contrary to the interests of wiring contractors, we wish to 
emphatically deny this, as our business is, and always has 
been, entirely confined to storage battery manufacture. 

It has also been stated that we are foreigners, and that 
our batteries come from abroad. Such a statement is quite 
unfounded, as all our batteries are made at our Stratford 
works with British material and labour, and we have not a 
single foreigner in our employ. 

Nome confusion may have arisen through a firm that 


- 


makes switches and other accessories using in. its title our 
word “ Hart," but we have no connection whatever witli 
this firm, and will thank our numerous friends and cus- 
tomers to address all communications to our head office and 
works, Stratford, London, E. 

; S Hart Accumulator Co., Ltd. 


London, E., February 5th, 1906. 


British Customs and Electrical Exports. 


If a recent shipping transaction is à common one, Í am 
afraid the returns of our British exports as published by 
the Board of Trade must be totally unreliable. 

Some friends of mine last month had occasion to send to 
Australia several hundred pounds’ worth of electrical 
machinery. The whole of this was manufactured in Ger- 
many, but was sent to London to be transhipped. At the 
docks the London firm attached their name to all the cases, 
and no declaration of the country of origin was asked for 
or made. . 

Doubtless this shipment has gone to swell the January 
returns of “ British Exports." May not this be a partial 
explanation of the fact that, although British Exports 
are increasing, want of employment is also growing ? 

| i Tariff. 
February 4th, 1906. 


How to Screw Conduits. 


When I started this controversy in your issue of the 12th 
inst., I invited the opinion “of all concerned —in par- 
ticular, the opinion of responsible contractors and con- 
sultants. 

Competitive conduit makers have given us their views— 
which I welcome, as it will serve to instruct those interested 
on the pros and cons of the subject, especially the latter— 
but I regret that we have not so far received any contributions 
from * independent " readers of your valued paper. 

It has been suggested that the views which I ex- 
pressed in my first letter are not altogether free from bias, 
and therefore I would like to state—and to state clearly— 
that, in advocating the adoption of “ gas-pipe sizes and gas 
threads,” I am advocating a change which will affect my 
company very seriously ; it will, in fact, affect my company 
in very much the same way as those firms of conduit makers 
who have launched such violent protests against my pro- 
posals, because standard Armorduct" conduit in the 
ordinary way is supplied screwed with a bastard thread. 
During the last year or two’ considerable quantities of the 
material have been supplied “screwed standard gas,” to 
meet a direct and specific demand. 

That a demand for conduit tubes of gas sizes and gas 
treads exists cannot be denied, and the fact that the majority 
of conduit makers who are committed to bastard sizes are 
careful to state in their price-lists that they are able to supply 
such tubes is the best proof of it. 

So far as my company and its products are concerned, I 
will make matters quite clear, by stating that the reason 
why gas thread has not been definitely adopted ere now is, 
that it would have been necessary to increase the gauges of 
* Armorduct " tubes, to secure a really satisfactory result, to 
avoid, in other words, waste in screwing in the manufacture 
of the tubes; and an increase in the gauges of the tubes 
would have placed my company at a distinct. disadvantage 


from a competitive point of view. 


The change which I advocate “ will mean an increase in 
the gauges of the tubes, which to-day we look upon as heavy 
gauge tubes.“ 

Before I proceed I would like to deal once again with 
“so-called light gauge, screwed " conduit tubes, and so far 
as these tubes are concerned, it is a comfort to me to see that 
Mr. Hill is in complete agreement with my views. He 


- admits, and admits candidly, that tubes of No. 19 and No. 20 


gauge cannot be screwed, that they can be “ scratched ” 
only at the best of it, and he admits that screwed tubes of 
that gauge are useless. 

Mr. Waterhouse “ does not speak in defence of" screwed 
tubes of that description, and since he abandoned that 
brilliant idea of his of screwing open-joint tubes of No. 20 
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gauge, he should know, having attempted more in that 
direction than any of his competitors. I was surprised to 
hear that the Metallic Co. “ still find a fairly large demand 
for screwed conduits of a lighter gauge,” but, as they do 
not recommend their use, it may be assumed that they also 
have had opportunity to realise the impossibility of screwing 
this featherweight material. 

In the fourth paragraph of his letter, Mr. Waterhouse, in 
repeating a sentence from my original letter, omits the word 
‘ gauges," and by doing so he succeeds in placing a totally 
different construction to that intended on my words. I 
draw attention to this point, because it is not quite fair to, 
me, and because it is calculated to mislead your readers. My 
original letter was not intended to give offence to anyone. 
Mr. Waterhouse originally introduced slip joint unscrewed 
conduit to the electrical trade in this country ; he may or 
may not at that time have had the intention of catering for 
screwed conduit work, and he may or may not have realised 
at the time that screwed conduit must ultimately “carry the 
day ; however that may be, Mr. Waterhouse accepted for his 
slip joint conduit the sizes which were then in use for bed- 
stead purposes, and I find it perfectly natural that, once 
committed to these sizes, he should follow them for screwed 
conduit. And, though it is very flattering to Mr. Waterhouse 
to know that all his neighbours have taken their lead from 
him in regard to sizes, and other things, that would not 
justify the conclusion that the sizes which I admit are the 
standard for slip-joint conduit are the correct sizes for 
screwed conduit, and the loyalty which is now being extended 
to him by those firms who have followed him is, I think, 
“ the loyalty of self- preservation.“ : "E 

I not only admit, but maintain, that Mr. Waterhouse is 
responsible for the introduction of bastard sizes into screwed 
conduit work. I do not blame him in the least for defending 


these sizes, but I am strictly of the opinion that, if conduit 


tubes are to be standardised, a standard should be established 
on sizes and threads which are most likely to survive, and 


which possess general utility," and, further, I am strictly 


of the opinion that that section of the electrical trade which 


is asked to pay the piper, and which has been asked to bear 


all the inconvenience and the cost of the muddle which 
exists to-day, should be given an opportunity of expressing 
an opinion, and I think standardisation should follow that 
opinion. I believe our present gauges of heavy gauge con- 
duit (accepting a No. 16 gauge as the standard for a tube of 
a -in. diameter) do not afford sufficient protection from any 
point of view. I believe these gauges to be inadequate 
* mechanically " and inadequate from the point of view of 
** durability," and therefore I advocate the use of mild steel 
welded or solid-drawn tubes (welded tubes made from new 
material in preference to solid-drawn tubes made from old 
material) of standard gas-pipe thickness, screwed standard 


gas. " 

In America, where there exists a joint board composed of 
central station engineers, consulting engineers and fire insur- 
ance experts, that standard has been in existence for several 
years. But, if it be found that the general opinion amongst 
consulting engineers and contractors in this country is in 
favour of a somewhat lighter gauge, let us standardise on 
gauges sufficiently heavy as to screw standard gas comfort- 
ably. Accepting the present standard—if such a thing 
exists—of a $-in. diameter tube as No. 16 gauge, if we 
substitute an 13-in. tube (7.¢., gas size) of No. 15 gauge, the 
problem has been solved and the wiring capacity of the tube 
would not be impaired, as the increase in size would balance 
the increased gauge. | 

Mr. Hill tells us that the thickness of gas tubes was 
originally settled ** for the convenience of welding," and that 
with the appearance of seamless tubes such thicknesses have 
become quite unnecessary. Now, the gas trade cannot be 
charged with being slow in finding means and ways of meet- 
ing competition generally, and seeing that tubes of a lighter 
gauge would reduce the cost of gas installation work, I think 
the question is justified, * Why if tubes of a lighter gauge 
are satisfactory for gas work have they not been adopted? 
The gas trade does not, I believe, look to ** makeshift work ” 
for the salvation of its problem in the same degree as do 
electrical engineers. Not only in this country, but all over 
the world, engineers continue to employ these heavy gauge 
tubes and with them standard gas thread (we know, of 


course, that for water and steam purposes tubes of a consider- 
ably heavier gauge are used, the thread being the same as in 
the case of gas). 

Why, again, have seamless tubes not been adopted to a 
larger extent for gas, steam and water purposes, with the 
obvious advantages they possess ? Is it due to the fact that 
gas, steam and water engineers insist upon new material 
where the electrical trade is frequently satisfied to accept 
conduit tubes manufactured from “old” material. Solid- 
drawn tubes are unnecessary for gas, Steam and water pur- 
poses, and they are unnecessary and too costly for conduit 
purposes. Mr. Waterhouse accuses me of “ dishing up the 
old trade puff by my statement that standard Armorduct " 
conduit * screwed standard gas" has been employed for a 
number of important installations. Now Mr. Waterhouse 
must know that for some considerable time past the more 
important Government departments, the London County 
Council, many leading central station engineers and the 
engineers of leading railway companies have established a 
standard for conduit tubes which asks for.gas sizes and gas 
threads—apart from this, many consulting engineers of note 
and many contractors have asked for tubes of that kind. 
Mr. Waterhouse should remember that in dealing with the 
matter at issue I cannot entirely omit reference to my com- 
pany—Mr. Waterhouse is not in the habit of forgetting 
„Simplex in his contributions—I would like to see 
the personal element removed from this discussion alto- 
gether. | 

In giving us reason No. 1 against my proposals he speaks 
of gas tube sizes as special siges, and that to my mind is 
absurd. Under reason No. 2 he states the fact so often 
urged, that a contractor may have a set of gas stocks and 
dies is hardly worth considering, &c." ^ Not being a con- 
tractor, and not having been asked to pay, he can afford to 
treat that side of the question lightly ; he will agree with 
me that the question of screwing tackle, the cost I mean, 
has been the greatest stumbling block to the development of 
the conduit business. I submit that to-day the average 
wiring contractor possesses screwing tackle for various kinds 
of conduit of just five times the value he should ever have 
been aBked to invest. I further submit that contractors 
should not be put to any further expense ; and as it is to be 
assumed that every contractor deserving of the name has gas 
tools at his disposal, standardisation on the basis of my pro- 
posal would not involve anyone in any further expense; 


and this quite apart from the question of convenience of 
obtaining gas tools anywhere, and at a reasonable price. 


Mr. Waterhouse urges that “the state of the dies due to the 
rough usuage to which they are subjected in the gas trade, 
unfits them for use i conduit wiring." That statement I 
cannot accept; I am of opinion that a die or a tap which is 
fit for gas installation work is fit for conduit work. When 
it is no longer fit for the latter, it must be discarded for the 
former. | : 

Reason No. 8 : ** The very grave risk incurred when, for 
the sake of convenience, cheapness, &c., rough cast-iron 
fittings are used in place of properly-designed malleable 
conduit fittings," presents no argument. It is equal to the 
suggestion that a man with his top-coat in hot weather is 
liable to perspire more violently than he would in flannels. 
I agree that rough cast-iron fittings are useless for conduit 
work (as are ordinary gas tubes), but I see no reason why 
* properly-designed malleable conduit fittings should be dis- 
carded because of a slight alteration in the size of the tubes 
employed. | 

* For general utility there is nothing to compare with gas 
sizes and gas threads," or, as a leading Lancashire contractor 
to whom I put the question last week put it more forcibly, 
when asked to express his preference, ** Do I want butter on 
my bread?" Gas sizes and gas threads are the accepted 
Standard for engineering work generally all over the world, 
and it is that standard, I think, we should make our own. 
Mr. Waterhouse, in his reply to my letter, states that con- 
tractors and consultants are strongly in favour of the 
Simplex thread.” With a view to arriving at the truth of 
that contention, my company last week circularised some 
200 firms of consulting engineers and responsible con- 
tractors (firms not in any way selected to suit the con- 
venience of my arguments) ; some 150 odd replies have been 
received, and they are open for inspection at my company's 


reasonable suggestion? 
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head offices, to anyone seriously interested in the subject 
under discussion. 

It is a significant fact that of the replies received, roughly 
30 per cent. are in favour of the change which I advocate. 
The replies received repfesent the opinion of the leading 
consulting engineers and the leading contractors in the 
country, including the hon. president and the hon. secretary 
of the National Electrical Contractors' Association, and the 
hon. presidents of several of the local sections of .that body. 
So it would seem after all that “there is something to 
explain away.” 

One important firm of consulting engineers have suggested 
to me that the question should be referred to a special 
Committee of the Institution of Electrical Engineers ; I 
should not be sorry to see that course adopted, though it 
may be preferable to put the question on ballot to the 
whole wiring trade, and if Mr. Waterhouse is prepared to 
face that ordeal, I am prepared to stand by, and to 
standardise on the Ayes” or the Noes.” Is that not a 


W. Schmahl, Director, 
The Armorduct Manufacturing Co., Lid. 


London, E. C., January 81st, 1906. 


So very interesting is the controversy regarding ‘ How to 
Screw Conduits,” now appearing in your journal, that I would 
like to make a few remarks from the Contractor’s point 
of view, and give my reasons why I prefer gas threads. 

By using gas threads, it is imperative that you secure a sub- 
stantial gauge tube: equally so, you cannot use the flimsy 
shell-like fittings (junction-boxes, tees, &c.) as supplied by 
some of the manufacturers. This thread is standard 
throughout the country, is mechanically stronger, quicker in 
manipulation (both screwing and fitting up), and the same 
pairs of dies that screw your conduit will also be of service 
when connecting up to gas engine tanks, guard rails, &c. 
For steam, of course, it is necessary to use adjustable dies. 
When doing a country job, your man may have the not 
unknown misfortune to break his dies, or lose them, or they 
may be stolen. Nevertheless, he can purchase a new get at 
the largest local tool factors; but were he to ask for a 
Nimplex set, how would he fare ? 

Reviewing one manufacturcr’s letter, it states: “The 
clumsy, heavy electrolier manufactured after the pattern of 
the old gas chandelier was an eyesore to everyone.” Am I 
to believe that the electrolier was made of gas barrel or of 
brass tube with gas threads? 

Another writer remarks that Mr. Schmahl’s company, with 
one exception, is the only one “ pushing" gas threads. I 
have used “ gas screwed conduit and fittings as supplied 
(not specially ordered) by the Insulated 'l'uhe Co., New 
Brotherton Tube Co., the General Electric Co., and a few 
others. The finest I have ever used, regarding both tube 
and fittings, is the Conduits and Fittings Co.’s make. 


E. J. H. 


As our company makes both gas tubes and conduit tubes 
we have read your recent correspondence respecting the 
screwing of conduit tubes and think that our experience may 
be of interest to your readers. 

We have been for many years engaged in the gas tube 
trade and have installed here a plant of the latest type for 
the manufacture of gas tubes which areof necessity made to 
gas tube sizes and threads. 

When we determined to go into the conduit trade we were 
naturally desirous to use our existing plant, and we, there- 
fore, put on the market tubes and fittings of gas tube sizes 
and threads, but we found it impossible to get any business, 
and after exhaustive inquiries amongst the leading consultants 
and contractors engaged in the conduit trade, we found an 
overwhelming volume of opinion in favour of conduit sizes 
and threads: we, therefore, very reluctantly and at con- 
siderable cost put down a plant to enable us to supply the 
requirements of the conduit trade, and have never found any 
difficulty since. 

One of your correspondents says that tubes of gas diameter 
allow of a greater internal clearance than conduit sizes. 
This, in face of the facts, is a most extraordinary statement 


* 


to make. A §-in. heavy gauge conduit tube, measuring, of 
course, 3 in. outside diameter, measures ? in. inside, 
whereas what is known as a g -in. gas tube, which is prac- 
tically the same outside diameter, measures only yẹ in. 
inside. | 

That a better mechanical joint can be obtained with a 
deeper gas thread is one of those popular fallacies which a 
better mechanical training i& gradually dispelling, although 
that point does not appear to bave been reached by some of 
your correspondents. 

Even in the gas-fitting trade itself the finer thread is 
invariably used for copper and brass, and, in fact, for every- 
thing except the iron tube iteelf. 

We may also mention that the screwing of a gas thread 
i8 à greater strain on the tube, and costs more in work and 
time. 

That there is a desperate effort being made by a few 
firms who do not want to discard their gas screwing plant to 
force gas sizes and threads on the market is very evident ; 
but there is little doubt that in the long run more up-to-date 
methods will prevail, and that, if a standardisation ever takes 
place, it will be on the lines of conduit sizes and threads. 


The New Brotherton Tube Co., Ltd. 


ERNEST WHITE, Managing Director. 


Wolverhampton, February 6th, 1906. 


\ 


Overhead Equipment. 


As one gets older and better educated, one tends to 
become less rude. It ison that account that I feel unable 
to reply adequately to ** A Lineman.” 

Robert N. Tweedy. 

Stourbridge, February 3rd, 1906. 


. “ Lineman” has been rather a long time coming forward 
again, and I am afraid many readers will have forgotten 
the points in the argument. He still maintains that tho 
wear at the ears is solely due to the rocking of single-truck 
cars, and that the cure is double bogie ones. | 

I pointed out that I am employed on a system where both 
double and single bogie cars are used on different, sections, 
and that there is no difference in the wear at the cars. He 
answers that there cannot be enough wear for comparison 
(even though many of the ears have had to be renewed 
several times owing to the wear), or that the fault is in the 


, ears themselves, or that they were not properly erected. It 


was impossible, of course, that they wore for the same reason 
that all other ears do: how could it be, when double-bogie 
cars ran under them ? : 

He finds now that the greater wear on up-hill lines is due 
to the greater speed. This greater speed, together with 
the increased rigidity and more acute pitching motion of the 
cars, is the cause of the excessive wear on the up-grade." 
] wonder, before he wrote such rubbish, did he ever watch & 
car grinding steadily up a steep hill—say 1 in 10? Every 
linesman knows that the ears on an up-grade wear quicker than 
those on a level or down-grade, and the steeper the hill the 
more wear on the up-hill ears. According to ** Lineman,” 
then, the steeper the hill the quicker the cars travel up 
them. Notice, too, how smoothly they glide downhill to 
conform with his theory. 

Rigidity is another great factor in his theory. I asked 
him to prove his assertion that the rigidity is greater on an 
up-hill line than on a down-hill one; but it is beneath his 
dignity to reply. When one is writing on a technical 
gubject, one pre-supposes an average amount, of intelligence 
in one's readers, and hence one does not explain the obvious.” 
That, I think, is rather rich. I still humbly beg an answer; 
what is more, I defy * Lineman” to give a satisfactory one. 
If a car was running up and down the face of a cliff, the 
rigidity of an ear, relative to the trolley wheel, would remain 
the same on both journeys, provided the wire was parallel 
with the track, and the cars at the same distance from it, as 
is the case on every hill on a tramway. 

“ Rigidity has so much to do with the wear that even 
the weight of overhead fittings has an influence upon it—.” 
How is it then that cars held by rigid pipe-hanvers on short 
bracket arme, show no more wear than those held by 30 or 
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40 ft. spans, other conditions being the same ? I asked him 
why an ear riding on the free trolley-wire, and“ pitching 
and tossing " with it, showed the same wear as an ear 12 yds. 
further away, held by a rigid pipe-hanger. He answers that 
the ear cannot ride vertically and fouls the trolley wheels. 
I can assure him this particular ear does ride vertically as 
do several others in the same position. But I will give him 
the benefit of his doubts. "Then how is it that round taper 


splicing sleeves wear away out of all proportion to the 


adjacent trolley wire, if placed on an up-grade? Do the 
ears do an extra pitch or two when they come under them ? 

Referring to his sketches, in fig. 3 is shown a mechanical 
ear with a number of waves on its under-surface. This ear 
has, no doubt, been erected on a down grade or level where 
the cars coasted under it. It shows the “ bumping style 
of wear explained in Mr. Tweedy’s original article, only the 
waves are not drawn properly. The longest wave should be 
at the on-running end of the ear, and from there. towards 
the other end, the waves should gradually die away. They 
were caused by the trolley wheel striking the point of the ear 
and the trolley pole set vibrating. If the points of the ear 
had been dressed taper to start with, the waves would not 
be there. From the amount of wear and comparative 
smoothness of the other ear shown, I would say it bad been 
removed from an uphill wire after being arced away. 
* Lineman " says the waves on fig. 3 ear were caused solely 
by the cars rocking. Then every car, as it passed under the 
ear must have rocked at exactly the same rate and instant, 
otherwise there could be no waves, for the under-surface of the 
ear would simply have been flattened. Does Lineman” 
agree with this, or will he explain where I am wrong ? 

The figures showing the contact area of ears on trolle 
wheels are as much exaggerated as that of fig. 4, whic 
shows the supposed contact between trolley wire and wheel. 

The best way to find the actual contact area between an 
ear and trolley wheel is to saw a thin section out of a worn 
trolley wheel and dress it down with a file to about gy in. 
thick, and remove the burr left by the file. Then make a 
similar section of an ear, and examine the contact they make 
with one another by holding them before a good light. 
Anyone who takes the trouble to try this will see at once why 
ears wear quickest on an up-grade. 

H. Dudgeon. 

Stourbridge, February 6th, 1906. | 

[In justice to ** Lineman," we must explain that his article 

has been in our hands for a considerable time. Our corre- 
spondent has forwarded thin sections of trolley wheels and 
ears for inspection; we notice a discrepancy between these 
and the diagrams shown on p. 164. The points of contact 
which can be seen on these specimens indicate that the 
possible area of contact is insufficient to carry a heavy cur- 
rent without arcing.—Eps. E. R.] | 


Thermal Efficiencles. 

In the correspondence under the heading Thermal 
Efficiencies’ in your issue of January 19th, we observe that 
an attack has been made upon steam jet forced draught by 
Mr. Charles Erith. "This gentleman refers to this form of 
furnace as wasteful, and says that such steam jets cost more 
to work than they can save. This statement is far too 
general to be correct. Very much depends upon the com- 
‘parison. There may be very high efficiencies secured with 
a good natural draught, a well-designed furnace, and careful 


stoking ; such efficiencies, in fact, as it would be difficult to 


surpass with any form of mechanical draught or mechanical 
stoker. Also it may be at once admitted that there are very 
many wasteful steam jet furnaces in operation. 

But a steam jet forced draught apparatus is not neces- 
sarily wasteful, and there are several at present offered which 
are exceedingly efficient ; so much so in fact as to compare 
favourably in the matter of steam consumption alone with 
fans. We have supplied such furnaces which do not use 
more than 4 per cent. of the total steam raised. — Such an 
apparatus pays interest on its cost and maintenance, and 
also pays for the steam used, by the saving in grate bars 
alone, ‘not to speak of the saving in labour to the stoker in 
removing clinker from the bars. It is now well recognised 
that the ceoling effect of the steam upon the bars is a matter 
of very great importance, and also that the steam which is 
decomposed on passing through the fire has a very beneficial 


effect upon the combustion in the furnace. Although we 
do not claim that more heat is got out of burning the steam 
than is required to dissociate it, yet we claim that the com- 
bustion is more perfect in the presence of the gases evolved 
than is the case where dry air is used. If we may take the 
liberty of suggesting to Mr. Erith to “ pull the beam out 
of hisNown eye,” we should suggest that he should devote 
some attention to analysing the clinkers from mechanical 
stokers of various types. 

We have in several recent cases offered to put up furnaces 
with steam jet blowers for the purpose of burning these 
clinkers and raising therefrom sufficient steam to drive the 
whole of the auxiliary machinery, feed pumps, exciters and 


> go forth in electricity stations. We expect to have our 
opportunity to prove that this can be done very ghortly. 


For the Horsfall Destructor Co., Ltd. 
G. Watson, Managing Director. 


Leeds, February Sth, 1906. 


We are accustomed to hear that makers of one type of 
mechanical stokers state that Erith’s stokers are the best for 
water-tube boilers, but, undesirable for internally fired boilers, 
while makers of another type of stokers state the exact 
reverse, viz,, that Erith’s stokers are the best for internally 
fired, but undesirable for-externally fired boilers : so we quite 
expected that our argument, published in your issue of 
January 19th, advocating moderate rates of combustion, 
would be challenged ; but we did not expect Mr. Goodrich 
would controvert our view, as, in his own article in the 
January issue of the Engineering Magazine, he has very 
ably advocated the use of large furnaces for burning low-grade. 
fuel, which is precisely our own contention. 

Mr. Goodrich’s statement that under-feeding means under- 
working in the case of an internally fired boiler, is quite 
incorrect ; the rate of-combustion is governed by the 
draught, and not by the method of feeding the fuel. 

We can assure Mr. Goodrich, fram the writer's own 
inspection of a large number of installations in Canada and 
the United States, that neither makers nor users of the 
original underfeed stokers (known as the Jones in America, 
and as Erith’s underfeed stokers in Europe) would consider in- 
ternally fired boilers using this method to be underworked. 
We keep a full record of the Canadian and American 
installations, and can show Mr. Goodrich that, for instance, 
at Toronto, Canada, our stokers have on internally-fired 
boilers given 75 per cent. more capacity than hand-fired test 
on the same boilers; and by increasing the draught we can 
get almost any desired rate of combustion, here or elsewhere; 
but we never look on forcing tests as of any real practical value. 
In the United States internally-fired boilers are very rare; 
but the one large American electricity station using such 
boilers has 84 of our stokers, fitted to three orders, in 1902, 
1903 and 1904, which shows their satisfaction. We now 
have in hand repeat orders from H.M. Government, from 
the L. and N.W. Railway and from important English 
electricity stations for Erith’s stokers for internally-fired 
boilers. Of course, we should not get such orders if it were 
true that underfeeding meant underworking. i 

Of course, there are unsuccessful underfeed stokers made, 
but we are not responsible for experimental imitations, of 
which there have been several, both in America and here. 
We do not consider that underfeeding is of any special 
value, unless combined with the grateless furnace and other 
vital features covered by the patents on our original and 
successful underfeed stokers. | 

We are entirely in accord with your leading article of 
January 26th, defining thermal efficiency as the percentage 
ratio of the thermal value of the steam actually available 
for power purposes; and we can assure Mr. Goodrich that 
this is our reason for preferring to use fan draught rather 
than steam jet blowers. ; 

The working cost of properly applied fan draught does not 
exceed 14 per cent., but we have not yet met a case 
where steam jet blowers for equal duty did not involve about 
15 per cent., viz., ten times the working cost of fan draught. 
Mr. Goodrich is doubtless aware of cases where users of his 
own stokers have superseded their steam jets by fan draught 
for this reason. 

Mr. Goodrich misquotes us; we did" not say that * a low 
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boiler efficiency must be expected if slack is to be burned 
smokelessly." What we wrote was the exact converse, viz., 
that with sufficient furnace area “there is no difficulty in 
getting the full steaming duty out of & boiler consistently 
with the smokeless and efficient combustion of cheap slack 
coal," and we may mention that on suitable furnaces, 100 
per cent. over boiler rating has been efficiently attained by 
some of our London clienta. 

A practical example of the relative efficiencies of different 
rates of combustion is just to hand from a large plant in the 
north of England, using Erith’s stokers on water-tube 
boilers throughout. 

When burning on January 30th at the rate of 22°4 lb. 
per sq. ft. furnace area, and evaporating 4°54 lb. per sq. ft. 
of heating surface, the escaping gases were 482° F., the boiler 
developed 20 per cent. over its rating, with 79 per cent. 
efficiency, and working cost, including fan, under 2] per 
cent. ; anyone can see this is very excellent work, 

But the next day, January 31st, they burnt the same 

coal on the same stokers at the rate of 39:2 lb., evaporated 
D'R lb. per sq. ft. H.S., or 52 per cent. over boiler rating ; 
the combustion in each case was excellent, showing over 
13 per cent. CO,; but at the higher duty the gases escaped 
at 624^, and the radiation losses were greater, so that the 
boiler efficiency was reduced to 68 per cent., while the 
working cost was somewhat increased. A superheater was 
used, but no economiser. "The practical point is that in this 
case, the steaming capacity was raised 28 per cent., by 
increasing the combustion about 50 per cent. ; we think this 
is a strong example in favour of moderate rates of com- 
bustion. 

We are glad to notice the general approval givem to our 
argument that for a given steaming duty, furnaces should be 
larger for inferior coal than for best Welsh ; and we are 
also glad to notice the strong distinction drawn between 
* test results," and the commercial results which we contend 
are the only results worth considering. 


Erith’s Engineering Co., Ltd. 


CHARLES Enitn, Director. 
London, February 3rd, 1900. 


I quite agree with Mr. Goodrich that those who make it 
their business to pull to pieces the figures of others should 
come out into the open and not conceal their identity. 

* W.G." does not appear to have seen the previous corre- 
spondence which appeared during August and September of 
last year on evaporative trials of Bennis plant, and it is not 
fair to the ELECTRICAL Review to ask them to reprint it 
all; I would therefore refer him to those issues. 

The present controversy is an attack upon my statement 
in a paper read at Huddersfield that 85 per cent. efficiency 
is possible under the best conditions, which were defined, and 
I used Mr. Booth's figures as a corroboration of this state- 
ment only. I have proved my case, and as Mr. Booth's test 
appears to have been most carefully made, his resulta fully 
corroborate my statement. 

If * W.G." knows anything of his subject, he would 
realise that the question which he asks in his last paragraph 
but one cannot be met by a general answer; everything 
depends upon the conditions of each place. Also what is 
an ordinary heating surface ratio? 

I must apologise for taking up so much of your space with 
matter that is really not relevant to the controversy. 


Alfred W. Bennis, M. I. Mech. E. 
Bolton, February 5th, 1906. 


It is a pleasure to see that the personal elements in this 
discussion are in a fair way to be removed. A good square 
stand-up fight between two doughty opponents is always 
interesting, and sometimes amusing, so long as the person- 
alities do not become too pronounced ; ibut one likes to see the 
ending happy, with mutually hearty hand-shaking : and it 
is pleasant to see Mr. Bennis holding out the olive branch 
and Mr. Booth's acceptance of it, even in a qualified manner. 

Apart from that matter, however, this discussion seems to 
me to mark pointedly how unsatisfactory are our present 


methods of boiler testing—and how unreliable are the resulte 
as a basis for deduction. Of course, one knows that there 
are many difficulties in the way of prescribing or designing 
any particular method as a standard, but, it, does seem to me 
that something might be done in that direction, even if we 
do not reach finality at the first attempt. 

Boiler tests are now generally made obligatory upon the 
gontractor by the purchaser, and the contractor generally 
accepts such measuring instruments as the purchaser chooses 
to provide, and makes the best show he can. Results are 
obtained which are frequently extremely unreliable, and 
sometimes even ludicrous. There does not seem to me to 
be any reason to doubt the bona fides in the particular test 
which has given rise to this discussion. Certain results were 
obtained which show a certain efficiency for the boiler and 
stoking appliances, but what is the evidence that these results 
are reliable, or that in obtaining them the conditions of 
working were of such a nature as could be adopted in ordinary 
working’ Very high furnace temperatures often mean 
blistered tubes or plates, and other deleterious effects which 
occasion high maintenance charges out of proportion to the 
advantages gained. The unreliability of water-meter 
readings for such purposes is almost a by-word, and often the 


‘coal, &c., weighing appliances leave much to be desired. 


One could enumerate vitiating elements almost ad infinitum. 

We appoint something very near akin to a Royal Com- 
mission to draw up standards for tramrails and other things ; 
why then should we not also appoint a committee who 
should draw up a standard method of boiler testing? This 
standard being once set would very quickly be adopted by 
engineers in general, and we should then probably have our 
furnace temperatures equalled in some way; our water 
measured in a tank fitted with a graduated gauge glass ; our 
flue, &c., temperatures taken at certain definite points ; our 
coal, &c., weighed in a certain uniform manner ; and all 
things done with uniformity, so that the tests of different 
boilers would be comparable at a glance, and there need be 
less guess work and uncertainty as to the conditions than at 
present. 

Fer my own part I regard an 80 per cent. efficiency as a 
thoronghly satisfactory result, and generally look askance 
upon anything above this; and if I had assured myself that 
my boilers were giving me such an efficiency, I should not 
attempt to adopt mechanical stokers or any other form of 
apparatus in the hope of improving that efticiency, although 
questions of smoke abatement and reduction of labour costs 
would probably attract my attention and lead to their 
adoption. 

We are accustomed to hearing some people making a tirade 
against engineers, and especially electrical engineers, for crass 
ignorance about steam and steam boilers, but [ am inclined to 
think perhaps that a large part of this ignorance is merely a 
simulation engendered by the existing diverse methods of 
testing and the incompatible results obtained ; and not a 
little by an over-anxiety to secure data which will seem 
imposing to the lay minds of directors and councillors to 
whom they have to report upon the completion of the work. 


The prescription of a standard form of test would perhaps not 


affect this tendency, but it would give us results which would 
be universally comparable and largely remove the occasion 
for doubting their reliability when unusually good, as in this 
Instance. 

One more point : the calorific value of coal is not easy to 


obtain accurately, except to the practised hand, but from the 


commercial side of the business I feel sure that the know- 
ledge of this value is an excellent guide in buying, and if 
engineers would made greater use of the chemist, expert in 
these matters, by having periodical tests of the heat value of 
their coal, they would tind their action amply justified by 
the economies which this knowledge enabled them to 
effect. 

| E. A. Browning. 

London, S. W., February oth, 1906. 


Leyton Tramway Construction Contract. 


I have read the editorial in your last issue under the 
heading of * A Curious Specification,’ dealing with the 
above contract, and I quite agree that such an extraordinary 
procedure should be fully investigated. 


-—— —— — -— A L . æ . > - — — 
fee = - F 


—— < c ce A —— — — — — - 


z — —— — ee — ++ -m e aar — 


Vol. BB, No. 1,73, Yabnvuav 0; 1008. THB ELECTRICAL REVIEW. | 911 


Unless Mr, Lewis can give a satisfactory explanation in 


sour columns for the exclusion of competition in this con» 
tract, from a manufacturer's point of view, I propose, with 
the co-operation of a number of representative manufacturers, 
to prosecute this business to a satisfactory issue. With this 
view I shall feel much obliged if you will .kindly say if this 
is a matter that comes within the jurisdiction of the Local 
Government Board, or Board of Trade, or whether the rate- 
payers should deal with it? s 
l Fuse Box. 

[The adjudication of tenders and placing of contracts is a 
matter which, we believe, comes within the jurisdiction of 
the Local Government Board. The ratepayers, of course, 
are very directly concerned in the subject. A, letter from 
the Leyton U.D.C. will be found in our ** Notes " columns. 
—Eps. E.R.] | | 


Electric Tramears : Radial Trucks. 


Our attention has been called to a so-called“ caution” 
under the above heading appearing ,in your last issue, 
wherein it is stated that Messrs. Lycett & Conaty have com- 
menced an action against us for alleged infringement of 
certain letters patent in respect of electrically-driven 
tramcars. 

At the moment we can only say that we have taken the 
best expert opinion available, nnd are advised that the 


letters patent referred to are altogether invalid, that oar. 


radial trucks are not an' infringement thereof, and that we 
have a complete defence to the action. 

In case any action should be brought against any pur- 
chaser of our said trucks, we are prepared at our own expense 
to defend such action on the conduct thereof being handed 
over to us forthwith on the writ being issued. 


Mountain & Gibson, Ltd. 
Elton Fold Works, Bury, 
February 6th, 1906. 


Electric Lifts. 
Mr. W. L. Spence has made a momentons discovery, and 


feeling impelled to impart it to a listening world, has very: 


natarally addressed himself to you. 


By much expenditure of the “ gray matter” of which be 


is the fortunate possessor, and probably a like consumption 
of the midnight oil, he has discovered the fact that spur 
gearing is more efficient than a worm and wheel. May we 
hint, without hurting his feelings, that some of the“ first- 
class lift builders” were previously aware of the fact, and 
that at least one or two of them, whose eyes were not quite 


sliut, have noticed here and there a crane constructed with 


spur gearing. | 
But your correspondent, by one agile intellectual effort, 


leaps straight to the conclusion that consequently lifts also 


should be constructed with spur gear. 

Now the British ‘first-class lift builder," recognising 
that in lifts life is always at. stake, has always placed safety 
as the first consideration and economical efficiency second. 
The result has been that for a long time past accidents to 


lifts by way of failure of the machine itself have been almost 


unknown. 

Who among us does not instinctively walk round rather 
than under a swinging crane load ; and, on the other hand, 
who hesitates to step into a lift and permit his beloved self 
to constitute a portion of the actual load? 

The contrast in instinctive confidence is born of the 
records of the two types of machincs—and yet Mr. Spence 


advocates the cutting away of one of the factors which make 


for safety in the lift. 

For, be it remembered, that with a high efficiency gear, 
control depends absolutely on the brake, a notoriously un- 
reliable and variable adjunct. In a worm gear lift, when 
current is withdrawn, the loaded machine struggles to stop, 
brake or no brake, whereas in the spur gear machine it 
struggles to run away with increasing speed, and opposes the 
brake with all its energy. 

Electric brakes have been proposed in this connection, but 
are they not already used on most tramcars? Surely we 
have heard of runaway cars on steep hills, and at the inquests 
have been told how the electric brakes failed to act. 

First-class lift builders have a deeply-rocted antipathy to 


Coroners’ inquests, a ‘weakness resulting, no doubt, from a 
lack of „gray matter.“ mae 

Mr. Spence is enamoured of mechanical efficiency, but this 
is not the be all and end all of lift building. 

„Will you persuade your wife to sing?“ 

* With pleasure, if you will persuade her to stop.” 

It is just so with electric lifts. Can Mr. Spence persuade 
one of his machines which he modestly dubs rational,“ to 
stop, and that in a rational manner? A user wants it not 
merely to stop, but to do so at the floors. : 

The high-efficiency machine, descending with a load at, 
say, 200 f.p.m., and required to stop, demands a very 
powerful bruke to bring it to rest, and may, nevertheless, run 
on for a yard or more. In the nature of things, the brake 
power is a constant quantity. Next time, the lift is ascending 
with a load, and on withdrawal of current would stop in a 
few inches of its own accord, but the same powerful brake 
has to be applied, and the combined effect of brake and 
load will arrest it with such a shock as to be unbearable. 

But with the contemned 37} per cent. efficiency lift the 
gear will of itself stop the machine, both ways, on with- 
drawal of current, and the brake becomes merely an assistant 
to regulate the stopping distance. These are merely two of 
the principal objections. 

Now, what is there to compensate them? Mr. Spence 
says 50 per ceut. saving of current, but 40 per cent. would 
be nearer the mark with good machines. What does it 
amount to? We have shown in some published results that 
the average current consumed per annum in several hundred 


lifts of all sizes and all over the country costs £8 7s. A 


high-efficiency design would reduce this to £4 7s. Who 


would knowingly exchange a machine well. under control for 


one much less so for the sake of £4 per annum if his“ gray 
matter" were of average amount? Finally, the high- 
efficiency machine is much easier to design, and far cheaper 
to manufacture, than one in which the mechanical efficiency 
shall be kept above 45 per cent., and yet never exceed ^0 
per cent.—a problem which the leading makers are daily 
solving with all sizes of machines and all weights of cages. 
The only reason which prevents responsible firms from 
offering these cheaper machines is their objection to treating 
human freight as mere merchandise, and to building lifts on 
the same rough-and-ready lines as cranes. 


The subject is a many-sided one; Mr. Spence has. 


approached it correctly enough on one side, but he will 


need to expend much more “ gray matter“ before he gets all 


round it. 
j A. Smith & Stevens. 
London, February dlh, 1906. 


Mr. W. L. Spence's imagination is almost as wonderful as 


his figures. First of all, in presuming that I am associated 
with Messrs. Richmond & Co., he is—well, presuming. It 
is a bitter blow to my self-esteem that my connection with 
Faraday House is not known to him. Secondly, what the 
Americans call “ gray matter“ was called “ gray matter 


by English physiologists centuries before Mr. Spence or I: 


ever had any. Thirdly, we will, if you please, omit any 
reference to my shamelessness ; this is as likely to be an 
accompaniment of unconscious virtué as of hardened vice. 

If Mr. Speuce will read my original article carefully, he 
will find that L did refer to the steel guides as the reason for 
the improvement of the efficiency of the lift, taking the 
motor efficiencies as identical. 

Mr. Spence is putting a severestrain upon my credulity in 
his statement of a lift having a 70 per cent. efficiency take 
the motor at 75 per cent. : his gearing, a double gearing, 
mind you, must therefore have an efficiency of 93 per cent. 
Good Heavens ! : 

The lifts I tested could not move even if the brakes 
failed and there was no current on, thanks to the gearing. 
The lift he refers to might, in such circumstances, very easily 
travel either up or down on its own account, with a steadily 
increasing momentum. This, of course, introduces some 
excitement into the monotony of a lift attendants life, but 
to the ordinary passenger, safety has its attractions, and 
makers ought to sacrifice something to get it. 

I like Mr. Spence's suggested guarantee of efficiency as 
the standard, it is so original, analogous, indeed, to giving a 
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man a character which recites only his faults and lias no 
mention of his virtues. But, with lifts, as with men, we 
must know what they can do, not what they cannot. 
Percy Good. 
Faraday House, February 6th, 1906. 


London's Street Lighting. | 

I.have no doubt that Londoners, who take a pride in 
their City, will welcome the proposal of the City of London 
Electric Lighting: Co. to light several streets at its own 
expense. If it should bring about the removal of those 
wretched incandescent gas lamps, which at present disgrace 
Fleet Street, and other streets, it will be a move in the right 
direction. 

It is strange that London should be so far behind pro- 
vincial towns as regards street lighting. The ugly gas 
lamps recently.erected in the City are only to be found in 
side streets in many provincial cities. 

In Leeds gas ‘lighting is dying out fast, and electric light 
seems to be everywhere; not only all the central thorough- 
fares, but many side streets, are now bright with electric 
light, and in no town in England is there a square as 
brilliantly lighted as Victoria Square, Leeds. 

The gas lighting papers still continue to find fault with 
electric light, and will do so as long as people are foolish 
enough to believe their misleading reports. 

"s An Old Reader. 


Electric Power in a Graving Dock. 

I notice in your “ Scottish Notes" on page 175 of last 
week's issue, that you state that Messrs. Barclay, Curle and 
Co. were the first people to use current for repair work in 
Govan Graving Dock. This, however, is a mistake, as 
Messrs. Fairfield Shipbuilding and Engineering Co. applied 
to us for current nearly three years ago, in May, 1903, and 
we then laid a cable down tothe dock, and they used current 
in the repairing of ss. Kinfauns Castle. 

Since then current has been used by one or two firms on 
small repair jobs. | 


T. €. Parsons, 
Burgh Electrical Engineer. 
Govan, February 5th, 1906. | 


Referring to your note on page 108 of the 19th ult., also 
page 175 of 2nd inst., regarding electric power in Govan 
graving dock, may I be allowed to state that both Messrs. 
Watson & Co., Glasgow, and the former correspondent are 
in error, an installation of this kind having been fitted up 
in the same docks under my supervision as far back as May 
18th, 1903. This plant was run continuously night and day 
until July 13th, 1903, for alterations to the hull of the 
Ainfauns Castle. A number of electric drills, fans, grind- 
stones, circular saw and lamps were in use during that 
period. 

At the same time, viz., June 25th to July 15th, 1903, 
current was supplied from our generator to light up H.M.S. 
Terrible in the next dock. 


A motor was laid down at the dock side, which was 


supplied with current at 500 volts from the Govan Corpora- 
tion electricity works. This was belted to a dynamo giving 
current at 115 volts for the whole of the temporary work in 
the ships mentioned above. 

I can vouch for this being the first demand on the above 
Corporation for an installation of this kind at the Govan 
docks, as the cables were laid in from the Govan Road to 
the motor at that date. 

Prior to that date, viz., August, 1901, we laid down a 
gas-driven set for supplying current during repairs to the 
Aildonan Castle in dry dock. Tbe dynamo was belt driven 
from a Stockport gas engine; it was a 50-Kw. dynamo, 
giving 450 amperes at 115 volts. Drilling machines, saw, 
emery grinders, and a large number of lamps were in use 
throughout the ship and dock. 

Another instance of power driving took place in J uly, 1900, 
when a large repair was carried out on the Empress Queen.. 
Current in this case was received from the ship's dynamo, 
and electric drills were used to cut out tlie damaged portion 
of the ship's hull. The aforementioned repairs were carried 
out by the Fairfield Shipbuilding Co., thus showing their 
claim to be pioneers of this class of work in Govan Docks. 


Glen dale. 


l LEGAL. : 


AN ELECTRICAL ENGINEER'S BANKRUPTCY. 


BErFoRB Mr. Justice Bigham and Mr. Justice Darling, sitting as a 
Divisional Court to hear bankruptcy appeals on Monday, the appeal 
in re A. J. Harris, ex parte the trustee, v. A. J. Harris & Co., Ltd., 
and H. Myers and W. J. Fawcett, which was an appeal from a 
decision of his Honour, Judge Bompas, was heard. 

Mr. MELLOR said the appeal was from an order of the learned 
County Court judge made on November 29th last. The order was 
refusing a motion asking fora declaration that a transfer by the 
debtor to a limited company of his business was a fraudulent 
transfer. What the appellant (the trustee) said was that on the 
eve of his bankruptcy, without consulting his creditors, the debtor, 
an electrical engineer, converted his business into a limited 
liability company, and practically said to his creditors that they 
must take debentures, whether they liked it or not, in respect of the 
debts due to them. Such a transaction, he submitted, could not 
stand, because, under the Bankruptcy Act, where there was an 
assignment of substantially the whole of a bankrupt’s assets in 
such a way as necessarily to defeat or delay his creditors in 
respect of their legal remedies, it was fraudulent under Sec. 43. 
The facts in this case were that Harris, who had carried on his 
business as an electrical engineer and dealer in electrical fittings 
since 1902, in 1903 borrowed from a Mr. Wm. Mitchell a sum of 
£500 at 5 per cent. interest perannum. There was an arrangement 
whereby Mr. Mitchell's son became his apprentice for three ycars, 
with a view fo becoming a partner. The interest fell into arrears 
in 1905, and Harris promised Mr. Mitchell that he would not 
dispose of his business or assets without letting him know. In 
July, 1905, however, the firm of -A. J. Harris & Co., Ltd., was 
formed with a nominal capital of £2,000 in £L shares, and an 
agreement was entered into for the sale of the debtor's assets to the 
company. The debtor, himself, was allotted fully-paid shares and 
debentures, and the consideration was that the company was to 
discharge the debts of the debtor. As soon as Mr. Mitchell heard 
of that he issued a writ. Bankruptcy proceedings followed, and 
on August 18th a receiving order was made. He submitted that 
the debtor’s intention had been to do what had resulted in his pro- 
perty being taken out of the reach of his creditors, unless they 
chose to accept debentures for £750 held by him. 

Mr. Justice BiGHAM, after some argument, said it seemed to him 
to come to this, that the debentures were not worth much. 

Mr. WaAuaGH and Mr. NEwELL followed for the respondents, and 
after considerable further argument, the appeal was dismissed. 


YORK COMPANY'S AFFAIRS. 


Mr. Justice WARRINGTON on Tuesday delivered his reserved 
judgment on a summons taken out by the Halifax Joint Stock 

nking Co., Ltd., asking for a declaration that Herbert Watkins, 
who had been appointed receiver and mauager of the British Power 
Traction and Lighting Co., Ltd., of York, in a debenture-holder's 
action was not entitled to be indemnified out of the assets of the 
company in respect of certain debts and liabilities incurred by. him 
in carrying on the business of the defendant company, and, further, 
whether Watkins's creditors were to be paid out of the assets. 
Alternatively, plaintiffs asked the Court to settle the priority of 
the various creditors. 

His LonpsuiP granted a declaration that Watkins was entitled to 
be indemnified only against those debts and liabilities over and 
above an overdraft of £3,000 on Barclay's Banking Co., as to wh'ch 
he could satisfy the Court that he was justified in incurring them 
without first obtaining the leave of the Court. The part of the 
summons referring to priorities might stand over until the 
Registrar had dealt with the several claims. 


ANDREW v. NATIONAL. ELECTRIC CONSTRUCTION Co., Lrp, 


AT the Court of Session at Edinburgh on 24th ult. the trial was 
concluded of the action in which Matilda Renton, or Andrew, 
sued the defendant company for £2,000 damages for the death of 
her husband, William Andrew, retired inspector of police, who 
was killed on June 5th last at the car terminus, Levenhall, by a car 
which had jumped the points and crushed him against the wall. 

The jury returned & verdict for thc pursuer, and assessed the 
damages at £650. 


THE MANCHESTER Tramways AND Goops TRAFFIC. 


Mr. Justice FARWwELL has this week delivered his judgment in 
this important case in which Messrs. Sutton & Co., carriers, sought 
an injunction against the Manchester Corporation in connection 
with their recently instituted goods collection carriage and delivery 
system. The exceptional pressure upon our space this week compels 
us to hold over the full report until next week. In brief, his 
Lordship said he proposed to make a declaration that the defendants 
were not entitled to expend any part of the city fund or the receipts 
of their tramway undertaking, or the proceeds of any city rate, or 
any other moneys of the defendants or of the city for the purpose 
of establishing, or maintaining, or carrying on the business of 
carriers except as part of and in connection with their tramway 
undertaking and in respect of articles carried along all or part of 
the tramways for the time being belonging or on lease to the Cor- 
poration, or on which they had power to place or run Carriages, an 
to grant an injunction on similar terms. 
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OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, d:c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) | | 


"Hack" writes:—'" Would you please inform me whether, in 


pricing out stock for the purpose of drawing up balance-sheet, the 
price should be taken exactly at the figure paid irrespective of tbe 
- market value of the material having gone up or down. Such a point 
as this may easily show a profit, whereas in reality there might be 
a loss, if bad bargains had been made, and the materials priced at 
the sum originally paid. Surely it would be fair if the market 
values at time of stock-taking are taken as the basis ? " | 


% This question is one which hardly comes within the defini- 


tion of a legal query. Much would depend upon the particular 
trade; but it is presumed that if yọu want to estimate the value of 
a business as a going concern on any particular date, it is necessary 
to take the value of the stock at that date. Some portions of the 
stock may have advanced in price, others may have depreciated. 
It is the custom when making out a balance-sheet to write off 
something for depreciation, 


" GARAGE" writes:—''A man having a supply of electrical 
energy into his house from the front, builds a motor garage in his 
back yard, facing another street, in which the same supply company 
bave mains. 

“There is no communication between the yard and the garage, 
and to enter the latter it is necessary to go into the street. 

"Is the consumer entitled to an independent supply to the 
garage? If the garage were let to a tenant, the company would 
have no objection to putting in another service. Are they entitled 
to distinguish between consumers in this way? | 

% Speaking without the advantage of having seen any decision 
upon the point, it is anticipated that a supply company could not be 
compelled to connect up with two sets of mains. If the garage 
were let to a tenant, that tenant would have the right to call upon 
the company to give him a supply, and it appears to be quite allow- 
able for them to say to “ Garage,” “If you let to another tenant we 
shall lay a new service main." But it is conceived that they are 
also fairly entitled to say to him, The e and your house are 
on the same premises, and we do not think it worth while to incur 
the expense of making an additional connection." 


“ BOROUGH ELECTRICAL ENGINEER” writes:—'' The Corporation 
of A are supplying electricity within their borough with powers 
conferred by a B. of T. provisional order. The Corporation of B 

~are also supplying under a provisional order in their borough. 

“Can A supply a railway company with electrical energy within 
their borough, and the railway company use it, or some of it, on 
their property, within the borough of B?" : 

% The question put has never been decided in relation to elec- 
tricity, but it has been decided in relation to gas in a way which 
will probably not be satisfactory to Borough Electrical Engineer." 
By the Metropolis Gas Act, 1860, Sec. 6, the limits of each gas com- 
pany then supplying the metropolis were defined, and, in the 
result, each company enjoyed a practical monopoly in its own dis- 
trict. One of these companies, at the request of a railway com- 
pany, placed a meter on a part of a railway station lying within 
the company's limits, and through it supplied gas to other parta of 
the premises situated outside the company's limits, and within the 
limits of another company. The Court of Appeal held this to be 
lawful, on the ground that the sale and delivery of the gas took 
place at the meter; but the House of Lords reversed this decision, 
holding that the gas was supplied where it was consumed, and 
therefore that the company were transgressing their authorised 
limits. Gas Light and Coke Co. v. South Metropolitan Gas Co., 
62 L. T., 126; 5 T. L. R., 731. This principle would, it is con- 
ceived, be applied to electricity. | | 


BUSINESS NOTES. 


Parliamentary.— 2e London and Brighton Motor Way 
Dil.—This Bill should have come before the Examiners of Stand- 
ing Order proofs on Thursday last week (February 1st), but when 
the Bill was called it was found that no appearance had been made. 
The Bill was accordingly marked dead.“ The scheme was for the 
incorporation of a company with a capital of £2,250,000, for the 
construction of a motor way from London to Brighton, and it was 
proposed to employ authorised electricity undertakers to supply 
current. The Bill also took power to supply electricity to persons 
using electrically propelled vehicles on the motor way. 


Book Notices.—JLes Procédés de Commande a Distance 
. au moyen de l'Electricité. By R. Frilley. Paris: Gauthier-Villars. 
1906 Price 3.60 fr.—The extended and rapidly extending use of 
electrical apparatus for distant control, which is so much more 


convenient and elastic than the means formerly in vogue, has led 
the author to write this little book, in which he deals with the 
methods of control adopted, without discussing their actual appli- 
cations. He classifies the various systems according as they drive 
direct, or employ relays, rotating fields, Wheatetone bridge 
devices, induction coil sparks, escapements, and Hertzian waves. 
The electromotor, of course, figures prominently in the direct- 
driving category, and the author first discusses the characteristic 
features of its various forms, afterwards explaining systems of direct 
control. The other systems are then separately dealt with, dia- 
grams being given in each case, with a concise description. About 
36 systems are ineluded, covering a wide range of applications, from 
electric cranes to range finders. 

The Practical Electrician's. Pocket-Buok and Diary. Edited by, 
H. T. Crewe. London: S. Rentell & Co. 1906. Price 1s." net.— 
This little annual has now attained the age-of eight years, and 
appears likely to keep on growing in years and usefulness. Various 
additions to its contents have been made, certain chapters have been 
re-written and the others brought up to date, and thus that perpetual 
youth in spite of years is maintained which is indispensable to this 
class of publication. Besides general information regarding elec- 
trical, steam and gas plant, systems of wiring, lamps and instzo- 
mente, a number of useful tables are given, including a directory of 
British towns equipped with electricity supply, with the pressure, 
frequency, &c., and the usual forms for estimates. The book is 
well printed on good paper, and opens like any other book—a point 
in its favour. l = 

L'Annéc Electrique, Electrothérapique et Radiographigue. By Dr. 
F. de Courmelles. Paris: Ch. Béranger. 1906. Price 3 fr. 50. 
This annual review summarises the progress made in all branches 
of electrical science in 1905, giving abstracts of many articles which 
have appeared in the technical journals, and references to others. 
The work, however, is not a mere collection of abstracta, editorial 
comment being freely interspersed. As might be expected, electro- 


‘medical matters occupy a very large proportion of the space, and 


having regard to the excellent work that bas been and is being 
done by French investigators in this direction, a concise summary 
of their results such as this ought to be of great service to British 
medical men. 

Some Notes on the Home Office Rules for the’ Use of Elec- 
tricity in Mines. By W. C. Mountain. §Newcastle-on- 
Tyne: The Author, Sun Buildings. 28. 6d—A great deal 
of misconception seems to exist in the minds of mini 
engineers and colliery owners as to these rules. The author 
has had this fact in view, and it is to be hoped that those to whom 
the pamphlet appeals will obtain a copy, as it gives a simple 
explanation as to how these rules can be carried out without undue 
expense. The rules are printed separately in their paragraph form 
in red, and immediately following, in black, the author gives a full 
and lucid explanation of each. Besides the rules, a large amount 
of useful information, such as power tables, cable-carrying capacities, 
losses in pipes, both for air and water, &., which is of value to 
mining engineers, is also included. The pamphlet is printed on art 


paper and is profusely illustrated. 


“Modern Turbine Practice and Water-Power Plants.“ By John 
W. Thurso. London: Arch. Constable & Co. 16s. net. 

Science Abstracts, Index to Parts A and B, for Vol. VIII., 19065. 
Loudon: E. & F. N. Spon. 1s. 6d. each net. 

Science Abstracts. Parts A and B, January 29th, 1906, Vol. IX., 
Part 1. London: E. & F. N. Spon. 1e. 6d. each net. 

“The Seven Follies of Science." By J. Phin. London: Arch. 
Constable & Co. 5s. net. » 

“ Radiography and the X-Rays.” By S. R. Bottone. Second 
edition. London: Whittaker & Co. 3s. 6d. net. 

" Central Station Electricity Supply." By A. Gay and C. H. 
Yeaman. Sccond edition. London: Whittaker & Co. 10s. 6d. 
net. ] 

Messrs. Archibald Constable & Co., Ltd., announce a new work 
by Prof. Ernest Rutherford, Professor of Physics at the McGill 
University, Montreal, Canada, on Radio-Active Transformations,” 
which will be published early in the spring. 


London.—Gas.— Mr. Corbet Woodall, presiding at the 
meeting of the Gas Light and Coke Co., remarked that the revenue 
was £36,000 less than the sum necessary to pay the dividend 
recommended, and in the last three half-years the deficiency 
amounted to £92,000. He remarked that it was due to elements in 
the ordinary course of trading. Suction gas and cheap electric 
power supply were alluded to, and “it was a matter of congratula- 
tion that they were holding their own in the struggle.” ' Naturally, 
mention was made of the action of the City Corporation in re- 
introducing gas lighting in one or two streets. "This, together with 
the introduction of gas lighting at Broad Street and Victoria 
Stations, appears to afford au inexhaustible source from which our 
lighting competitors may derive consolation. The company 
has a system of keeping consumers’ ‘burners in order at a 
charge of 9d. per quarter, and 149,000 burners are now under 
inspection. 


Map of Metropolitan Railways and Tramways,— 
A new map has just been brought out by Mr. Epwarp STANFORD, 
of 12, 13 and 14, Long Acre, London, W.C., showing the metros 
politan railways, tramways, aud miscellaneous improvements. 
Amongst other interesting additions arc the works, routes, and 
mains, &c., proposed in the Electric Power Supply Bills to come 
before Parliament this year. 'The map is issued in two sheets, 
asin 1905,0n a scale of 3 in. to the mile, each sbeet measuring 
30 in. x 40 in., and costs 10s. 6d. It forms an excellent work of 
reference for all who are engaged or interested in metropolitan 
projects, being clearly printed in several colours, and naming all 
but the very amallest streets and landmarks, 
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German Imports and Exports of Electrica) 
Machinery,--A large increase took place last year in the exporta- 
tion of clootrical michinery from Germany, the shipments reaching 
a total of 8,362 tors as compared with 7,179 tons in the preceding 
vear. On the other hand, a falling off took place in the imports of 
foreign electrical machinery Into Germany—from 693 tons in 1904 
to only 676 tons last year. 


New Rolling Stock for the Metropolitan Diatrict 
Railway.—An order bas b'en placed with the BausH ErkcTRICAL 
ENGINEERING Co., of Loughborough, for 40 steel trailer ches for 
the Metropolitan Di-trict Railway. The cars are to be of similar 
design to those at prescat in service on this line, but steel is to be 

„used instead of the non-inflammable timber of which the existing 
rolling stock is constructed. 


The Edwards Air Pump.—The following is a list of 
some electrical stations to which the Edwards patent air pump has 
heen recently fitted. It will be observed that in a number of cases 
the pumps are for turbine inst: illations:— 


Beckenham; Birmingham: Bombay (three sets of three-throw pumpat; 
Buenos Ayres (four sets of three-throw pumps); Burton-on-Trent; Bury; 
Cleveland and Durham Central Electric Power Distribution Co., Ltd. (four sets 
ofthree-throw pumps for turbines); Devonport; Fulham: Glasgow Corporation 
(three sets of three-throw pumps for 3.000-Kw. turbines), Islington; Leston: 
Melbourne; Metropolitan Electric Power Supply Co.: Middlesbrough: Newcastle 
and District Electric Lighting Co., Ltd. (turbine plant): Neweastle-upon-Tyne 
Electric Supply Co., I. tal. (two sets of three-throw pumps for turbines); Newport; 
Norwich (turbine plant): ; Rangoon (three sets of three-throw pumps): Scottish 
Central Electric Power Co., Ltd. (turbine plant); Shoreditch (turbine plant); 
Sonth Metropolitan Electric Supply Co., Ltd.: South * ales Electric Power Co., 
I. tel.; Wimbledon e plant). 


Cable Theft.— A foriner employé of the Underground 
Electric Railways Co. of London, in his attempt to steal cable hod 
sawn through the cable on a drum at Gloucester Road, and walked 
through the tunnel to the Brompton Station: here he over-balanced 
himself on a plank and fell 40 ft., receiving such injuries that his 
life was at first despaired of. He was charged with the theft at 
Westminster last week, and. was sentenced to 21 days in the prison 
infirmary. It was stated for the company that in some instances 
drums of cables bad been entirely spoilt by thieves. 


The Metric System iu the U.S.A,—The Decimal Associa- 
tion has issued a leatl-t pointing out that ia December last a Pill 
was introduced iuto Congress, providing for the compulsory adop- 
tion of the metrie weights and measures in all departments 
of the Government of the United States on July Ist, 1908. A 
number of quotations are given from the New York Herald, which 
is strongly supporting the proposal. The question is under con- 
sideration by the committee on coinage, weights and measures. 


Electromobiles in Hungary.—3 company has just 
been formed in Buda-Pesth with a canital of 500,000 kronen to 
introduce a service of electrical motor. broughams aud cats in the 
‘city. 


An Unhealthy Accumulator Factory, — At the 
Thames Court last week the London Electrical Syndicate, Ltd., of 
Abbott's Road, Poplar, were summoned for baving their workshop 
in such a condition tbat the process of manufacturing electric 
accumulators cannot be carried on without danger to health. Mr. 
Bellhouse, Inspector of Factories, who prosecuted on behalf of the 
Home Office, said the proceedings were taken under Sec. 18 of the 
Factory and Workshops Act, and he asked for an order to prevent 

the further manufacture of electric accumulators. From tbe report 
iu the Daily Telegraph we gather that Dr. T. Morrison Legge, 
Medical Inspector of Factories, attached to the Home Office, said 
he visited the workshop ou the 23rd ult. The manufacture of 
clectric accumulators had been scheduled by the Secretary of State 
as & dangerous trade, and at the works mentioned the regulations 
in question had not been conformed with. Those regulations dealt 
with the manipulation of lead compounds, to guard against the 
danger of lead-poisoning ; and the work at defendants’ manufactory 
could not be carried on without danger to health, unless the regu- 
lations were complied with. The mixing of red lead and litharge 
paste had been carried on without au exbaust fan to carry away the 
dust, consequently the workmen had to inbale it. Witness found 
a workman who had suffered from lead-poisoning, which had been 
contracted ,owing to the way the work had been carried on. In 
addition to the fan he had mentioned, the beuch at which the 
mixing was done should be covered with sbect-lead and the floor 
concreted, so as to be capable of being washed down every day. 
He recommended the Court to make an order that the manufacture 
of electric accumulators should not be carried on until the improve- 
ments bad been effected. Mr. Mead made the order asked for, and 
allowed 253. costs. 


The Aron Meter.—Notice recently appeared in the 
London Gaztte signifying the Board of Trade approval of the Aron 
motor meter deposited by the Akon ELECTRICITY METER, LTD., of 
Union Street, Borough, S. E. 


Sentence.— 
I' Cambridge was sentenced to 12 months? 
ing the British Westinghouse Co., Ltd., to the extent of £60. 
Accused had been employed by the company at a weekly wage of 
£2 5s, and he obtained the money by making cut INE CSDEDSER 
sheets for fictitious journeys. 


At Manchester Assizes on January 31st. John 
hard labour for defraud- 


Tue Simplex Floor Opener.—In our notice of thia 
serviceable little device on p. 197 of our last issue, we should hava 
added after “Patrick's patent" the words applied for" The 
nddresy of Mr. F. Patrick is 14, Oxford Street, Leeds, not Glasgow 
ny Stated by us, 


Anuual Dinner.—The members of ilis Hull USED 
tion electric lighting departinont held their annual gathering ay 
January 31st. Councillor Hanger presided, and Mr. H. Bell (chief 
electrical engineer) was present. 


Brash Contracts. —The following new contracts have 
lately been booked by the BRUsH ELECTRICAL ENGINEERING Co. :—. 
For the South Metropolitan Electric Tramways and Lighting Co., Ltd., 
500. K w. steam turbo-alternator and condensing plant. 

For the Cadzow Coal Co., electrical coal cutter. ` 
i ror Torquay (per National Electric Construction Co.), 16 double-deck car 
dies. 

For the Diese] Engine Co., 100. Ku. dynamo. 


Trade Prospects in Merico.— In the course of an 
interesting article in the Financial Ners of February 2nd, on 
" British Manufacturers Miss Opportunities in Mexico,“ Mr. 
Perey F. Martin, F. R G.S., makesthe following remarks, which call for 
attention at the hands of British electrical manufacturers and engi- 
neers ;—* One corporstion here - tbe Mexican Light and Power Co., 
Ltd., which is Canadian, and therefore British has elected to place 
an extensive order for electrival machinery with an American firm, 
although, probably, had British firms at home put themselves to 
the same trouble to secure the contract, by sending out a repre- 
sentative and studying thesituation, as did the American company, 
it might, at least, have succeeded in part. The General Electric 
Co., of New York, have not only secured this great contract, but 
they have l RKewise furnished all the costly electrical plant, 
machinery, rails and cars for the fius electrical tramway service of 
Mexico City. I am given to understand that a keen amount of 
competition did take place betweea American, German, and one or 
two British firms, the Germans being, as usual, part ieularly anxious 
to secure the order, The Germans and the Americans are now 
sharing between them the several big orders which are being given 
out for railway material and electrical installations, there being an 
enormous amount of activity here among the various constructional 
trades. The Tramway Co. of Mexico City is one of the few 
British enterprises to be found here, being the offspring of Messrs. 
Wernher, Beit & Co.'s investments in this country. With a few 
more capitalis's of their vast resources, coupled with the splendid 
practical enterprise or Messrs. S. Pearson & Son, Ltd., of Vietoria 
Strect, Westminster, who have done more to popularise British 
capital than any firm I have ever heard of, the deplorable state of 
affairs to which I hace referred would speelily be at an end, and a 
period of prosperity for British trade in Mexico would be inaugu- 
rated weich would be as profitable to our languishing industries at 
home as it would prove acceptable to the friendly and estimable 
Government of Mexico itself. Let us hope that even at this, the 
eleventh, hour British manufacturers will turn their eves to 
Mexico, remembering that they are not, as yet, too late; for ‘ there 
is always room to be found-at the top.' " 


Dissolutions aud = Liquidations.—Wesster Enkc- 
TRICAL ENGINEERING Co, Lrp.—This company is windine-up 
voluntarily, with Mr. W. M. Gray, of District Bank Chambers, 
Brad ford. as liquidator. 

T. C. Stuart & Co., cycle, motor and electrical engineers, 129, 
High Street, Croydon.— Messrs. A. E. Lamkin and T. C. Stuart have 
dissolved partnership. 

A. GILBERT & Co., glassware and electrical sundries merchants, 
82, Turnmill Street, London. — Messrs. A. Burrows, W. C. Gooderson 
and O. Morscbhauser have dissolved partnership. The two former 
partners will continue the business and attend to debts. 

TELESCRIFTOR SYNDICATE, Lrp., 34, Victoria’ Street, S. W.— 
February 21st is the last day for receiving proofs for intended 
dividend. Liquidator, Mr. Edwin Waterhouse, 3, Fredericks Place, 
Old Jewry, E.C. 

HasLAM & RICHARDSON, 
10, Summers Strect, Nottingham.— Messrs, 
Richardson have dissolved partnership. 

SHOOLBRED & CONNELL, electrical engineers, 231, Strand, W.C., 
and at Luton.—Messrs. H. G. Shoolbred and F. R. Connell have 
dissolved partnership. Mr. Shoolbred will attend to debts. 

A. E. & H. Ropinson *& Co., gas, oil and air engine manu- 
facturers, 78, Great Bridgewater Street, Manchester. — Messrs. 
H. Robinson and G. Procter have dissolved partnership. Mr. 
Procter will attend to debts, and continue the business. 


electric lamp agents and dealers, 
S. Haslam and A. 8. 


Trade Announcements.— Mr. A. Eckstein, M. I. E. E., 
late managing director of the General Electric Co, Ltd., who 
established himself in business in October last at 7, Market Street, 
Manchester, bas now taken into partnership Mr. A. C. Heap, and in 
future the firm will be known as“ EcksTrEIN, Hear & Co.,“ manu- 
facturing electrical engineers and suppliers of all kinds of electrical 
accessories. The works address is Waverley Mills, St. Simon Street, 
Salford, and the showrooms and warehouse are at 5, Chapel 
Walks, Cross Street, Manchester. Messrs. Eckstein, Heap & Co. 
are living themselves out as specialists in the design and mann- 
acture of all kinds of high and low-tension switchgear, and will 
shortly place on the market complete sets of apparatus suitable for 
central stations, collieries, works, mills and private installations. 
Some references to the partners and statf of the new firm appear in 
" Our Personal Column " to-day. 


The Sr. Herens Carnie Co, Lrp., have transferred their 
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= at Newcastle-on- -Tyne from Pudding Chare to 33, Clayton 
treet West, and the cable and rubber departments will be under 
the charge of Mr. Morley and Mr. Bond respectively. They have 
also closed their Edinburgh branch, and transferred it, together 
with the Glasgow branch, to new premieres at 191, Howard Street 

the cable and rubber departments will be under the charge of 
Mr. Cowie and Mr. Sinclair respectively. 

The SuNBEAM Lamp Co., LTD., who have hitherto been repre- 
sented by an agent at Birmingham, have now opened a depót at 18, 
Burlington Chambers, New Street, Birmingham. 

The receiver and liquidator of the Perfecta Seamless Stecl Tube 
Co., Ltd., informs us that he has disposed of the business of this 
company to the PERFECTA SEAMLESS STEEL TUBE AND CONDUIT 
Co. LTD. All future orders will be given out by the new company, 
who are continuing the business at the same address as before. 


Railway Construction in Canada.—According to a 
recent report by the United States Consul at Chatham, Ontario, 
quoted by the Times, the scheme of railway construction in Canada, 
which will require from three to five years for its completion, is 
expected to reach a total of 7,344 miles. The work projected, 
together with that included in electric railway projects, will neces- 
sitate about 1,000,000 tons of 80-lb. rails in the next four years, 
and in addition 300 ,000 to 400,000 tons of iron and steel for car and 
locomotive building, switches, trestles and bridges. It is further 
estimated that in the present year Canadian railways will require 
over 100,000 tons of bridge material for renewing and strenghtening 
bridges, the Grand N Railway alone needing for this purpose 
30,000 tons. 


For canada. —A firm of manufacturers! agents in 
Montreal desire to be placed in communication with a Brit ish house 
manufacturing electric cotton threads for electrical purposes, as 
they are in a position to open up considerable trade in this 
direction. For further information apply at the Canadian Trade 
Inquiry Office, 73, Basinghall Street, E. C. 


Bankruptcy Proceedings.—A. J. Harris.—At Brad- 
ford County Court on January 30th, Albert John Harris, elec- 
trical engineer, of Bradford, applied to Judge Bomras, K.C., 
for his discharge from bankruptcy. The debtor failed in 1905, 
and the proceedings were reported in these columns on 
September Ist, 1905. On behalf of the trustee, Mr. J. H. 
Stamford opposed the application on the ground that a County 
Court action had been raised in which it was alleged that a fraudu- 
lent transfer of debtor’s business had been made by the debtor. In 
that action, his Honour had held that there had been no fraud, but 
as tbat decision was to be appealed against, an adjournment was 
aeked for, pending the hearing of tbe appeal. The Judge said the 
question with him was whether, his judgment having been 
challenged, it was fair for him to take an opportunity in the interval 
of assuming that bis judgment was right. If an ad journment meant 
delay for any length of time, he would not hesitate to act on that 
assumption, but he thought it would only be reasonable to grant an 
adjournment for a fortnight. 


LIGHTING AND POWER NOTES. 


Beaconsfield.—The U.D.C. has refused to give consent 
io the application of the Uxbridge and District Electric Supply 
Co., Ltd., for a prov. order to supply energy in the district. 


Birmingham.—The City Council has adopted the report 
of its Electric Supply Committee as to the letting out of motors on 
hire; also as to DE a petition against the Shropshire, 
Worcestershire and Staffordshire Power Bill. 


Brierley Hill.—The U.D.C. has decided to inquire of 
the Midland Electric Corporation for Power Distribution whether 
it is willing to purchase the Council's E.L. order. 

In connection with the Shropshire, &c., Power Bill the Council is 
communicating with neighbouring councils on the subject, and in 
regard to the same Bill the Shropshire C.C. has decided to oppose 
it, to secure certain protective clauses. 


Broniley.—The R.D.C. has resolved to petition against 
the Kent and the L.C.C. Electric Power Bills in respect of over- 
head wires and the veto of route for underground mains. 


Continental Notes,.—lTALY.—A concession bas been 
applied for to erect a water-power plant on the River Macra at 
Sottano, for E.L. and power purposes. 

La Societa per l'Illuminazione et Distribuzione Energia Elettrica 
intends to erect a power station at Valleggio. 

It is proposed to put down a water-power plant at Valle- 
Castellana (Teramo) for liehting and power purposes. 

A company has just been formed at Bologna, with a capital of 
£140,000, to be known as tbe Società Bolognese di Elettricità, to 
establish an electricity works in the town. 


AvstRia.—A company has recently been formed in Genoa, Italy, 


with the object of establishing large steel works in Dalmatia. It 
is proposed to utilise the water-power of the River Almissa in con- 
nection with the undertaking, in which Messrs. Ganz & Co. are 
interested. 

- RouMANIA.— The municipal authorities of Giurgevo are about to 
invite tenders for the electric lighting of the town, which „is 


estimated to cost = £40, 000. The — of Pitesci 
has decided to accept Offers for the electric lighting of the 
town. 

SPAIN.— The Sociedad Hidro-Electrica de Trubia has received a 
concession to erect a. plant on the River Nalon. 

FRANCE. According to a Continental contemporary the Société 
des Acieries de la Marine has recently acquired rights to build a 
power plant at the Bellegarde Falls. It is proposed to erect works 
for the production of steel, &c. 


Crediton.—The U.D.C. has decided to call a special 


meeting to pass resolutions as follows: — To petition the B. of T. to 
revoke the prov. order granted to Messrs Christie on the ground 
„ that it might create a monopoly,” and as to the Bill of the Local 
Lighting and Power Co, that the Council take steps to oppose it." 


Camberland.— Messrs. Wylie & Lochead, of Glasgow, 
contractors for the installation of the E.L. at the Asylum, bave 
informed the County Council that they had made an unfortunate 
mistake in their calculations, having charged for ordinary instead 
of insulated tubing. The difference in cost would be about £1,000, 
and they asked the Committee to reconsider their contract.) The 
Committee has replied that they bave no funds out of which they 
can make any payment in excess of the contract. . 


Derby.—The E.L. Committee has recommended the T.C. 
to adopt the following scale of charges for energy for power for all- 
day use as from April 1st, 1906:—Up to 5,000 units per quarter, 
14d. per unit; over 5,000, and under 10,000, 14d.; over 10,000, 1d. 


Edinburgh.—The question of what provision should be 
made for meeting the renewals of plant, &c, in the electricity 
ündertaking came before the T.C. recently, and it was agreed to 
remit to Prof. Kennedy and Mr. Newington to prepare a report on 
the present condition of the plant, for guidance in the matter. 


Electricity in Cotton Mills. — Tbe Fine Cotton 
Spinners’ Combine and Doublers’ Association bas written to tbe 
Bolton Corporation as to a supply of energy for cotton mill driving 
purposes, and the matter is to be proceeded with. 


Greenock.— The T.C. has agreed upon the erection of a 
refuse destructor to be worked in combination with the electricity 
department. 


Lancashire.— On the 30th ult. a conference of repre- 
sentatives of Lancashire U.D.C.'s was held in Manchester to consider 
the Lancashire E.P. Bill and the South Lancashire Tramways Bill, 
1906. The Lancashire Electric Power Co. is secking extcnded 
powers to enable it to supply power to iudividual consumers 
within the area of any authority having an E. L. order, with the: 
consent of the authority, but this consent is to be deemed unreason- 
ably withheld and consequently to be dispensed with in all cases 
where the local authority is unable or unwilling to offer terms at 
least as favourable as those offered by the company. It was decided 
to instruct the Parliamentary representatives of the various councils 


to vote against the second reading of the Bill. An executive com- 


mittee was appointed to act with representatives from each of the 
county and non-county boroughs. The Bill is meeting with local 
opposition, on the ground that it strikes at the principle of municipal 
monopoly. The opposition, however, is not unanimous. There are 
many who believe that the Power Co.'s scheme, if carried out, will 
Iead to an industrial revival in the area of supply, but, on the other 
hand, various municipal bodies in South Lancashire are said to 


regard the Bill with alarm. 


Lancaster.— The T.C. has agreed to rund electrical 
energy to the L.N.W.R.fat 14d. per unit for power purposes, for 
their wagon repairing works. The company w ill take a minimum 
of about 50,000 units per annum. 


Lincoln.—The Electricity Works Committee TT recon- 
mended the T.C. to apply to the L.G.B. for a loan of £13,000 for 
extensions at the electricity works. 


Liverpool.—Last year the Electric Sangir I 91 1 1 
contributed £16,934 towards the rates, and the estimated amount 
this year is placed at £19,740. 


London.—Hackney.—The B.C. Electric Lighting 
Committee has decided to revise the existing scale of charges for 
energy which, except so far as they relate to factory power, have 
been in use for over a year. The Gas Co. is making strenuous 
efforts to promote its business, and it is necessary, says the 
committee, for the municipality to take active steps in the 
matter. The tariff for private lighting is now 7d. and 1d. 
per unit, on the maximum demand system, or an optional flat 
rate for old consumers of 4d., and it has [bein decided to reduce 
the initial amouut to 6d. and to give all consumers tbe option of a 
flat rate of 34d. The new scale of charges for power giviug 
satisfaction; the committee considers it would be well to extend 
it to cover heating purposes, and has agreed to make an optional 
flat rate of 14d. per unit for power and heat, and to allow power 
consumers to use up to 20 per cent. of the energy supplied for 
lighting purposes. A reduction to 3d. per unit is to be made for 
lighting and power to places of worship. The foregoing charges 
are to come into operation on April 1st next. Electric lighting by 
rheans of 7-ampere arc lamps is to be substituted for gas in nine 
streets and roads. The annual cost of the new lighting wilt, Ve 
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£1,248, as against £676 st.present paid. The Finance Committee 
has pointed out that clause 35 of the L.C.C. Bill goes beyond any pro- 
visions which have up to the present time been inserted in private 
Acts of this nature, as it would enable the County Council to putin 


motion the machinery of the Board of Trade to secure a reduction : 


of the prices charged to ordinary consumers by borough councils. 
TThe object of the clause is, no doubt, to compel borough councils 
who are generating electricity at a higher cost than they could 
obtain it forfrom the C.C., eitherto reduce their charges and supply 
consumers at a loss or to take a bulk supply from the C.C. The com- 
mittee recommends that unless the clause is amended or modified 
a petition be presented against it. 
Tux TowrR.—On February 3rd several streets were plunged into 
darkness owing toa breakdown in the gas supply. This necessi- 
tated the drafting of extra police into the district. 

MARYLEBONE.—The B.C. has decided to seek the sanction of the 
L.C.C. toa further loan of £151,162 to complete the electricity 
undertaking. l i 

GREENWICH.—Tie B.C. has issued a circular to the various 
Metropolitan Borough Councils regarding the breaking up of streets, 
and suggests that this should be checked by the limitation of the 
powers of companies. The Greenwich B.C. hopes tbat the other 
London municipalities will consider the matter nnd mutually sup- 
port each other on the question. : 

SOUTHWABK.—The Works Committee of the B.C. has reported 
that experiments have been carried out with numerous lamps in the 
lighting of the side streets at present lit by electricity. It has 
concluded that the l-amp. Nernst lamp fitted in a Windsor 
Jantero is the best. The illuminating power is equal to 120 candles. 
The committee is in favour of their adoption for the whole of the 
side streets at present lighted by electricity, and has decided to 
convert them at an estimated cost of £300. The cost of main- 
tainance will be about the same as at present, as the E.L. Com- 
mittee agrees, owing to the improved position of the undertaking, 
to supply the extra energy required without any additional charge. 
There are now 41,481 (equivalent 8-c.P.) lamps connected up, 9,749 
of these representing power. 


. Leyton.—The U. D. C. has decided that consumers 


guaranteeing a minimum payment of £200 per quarter for energy 
shall have the option of a flat rate of 34d. per unit. 


Longton.—The T.C. on February 1st decided to adopt 


an alternative flat rate of 6d. per unit, less 5 per cent. discount. 


Manchester,—The action brought by Mr. J. Emmott 
Barlow against the Corporation on account of vibration from 
the Dickinson Street generating station appears now to be settled. 
The terms have been reported by the Corporation Committee as 
follows: — Mr. Barlow to be recouped all expenditure to which he 
has been or may be put, by reason of the vibration occasioned to his 
warehouse either before or during the course of the action, tozether 
with interest at the rate of 5 per cent. from the respective times of 
payment by him. Until the purchase money for the property is 
actually received by Mr. Barlow, the existing payment of £1,000 a 
year to continue to be paid by the Corporation. The value of the 
warehouse and the injury sustained in respect of Mr. Barlow's 
adjoining property are for the purposes of the arbitration to be 
taken to be its value at March, 1899, a date anterior to the first 
complaint ef vibration, The purchase money and compensation to 
be assessed on the basis of a compulsory sale by Mr. Barlow to the 
Corporation, the effect of which would be to entitle him to an 
addition of 10 per cent. upon the purchase money. Mr. Barlow to 
receive the sum of £1,000 as damages on the action being ter- 
minated. His costs as between solicitor and client of and incident 
to the agreement for reference, the arbitration, and the vesting of 
the property in the Corporation, and also all disbursements made 
by him for that purpose to be paid by the Corporation.— Manchester 
Guardian. 


Mexico.—The Board of Trade J ournal says that a contract 
has been entered into for an appropriation of water from the River 
Trinidad de Jaltepec for power purposes. 


New Hunstanton,—Last Friday's London Gazette con- 
tains notice of the revocation of the 1901 electric lighting order. 


Reigate—The T.C. has received from the IL. G. B. 


sanction to raise a loan of £4,000 for E. I. purposes. 


South Africa.—East Lonvon.— During a severe 
thunderstorm on the 10th ult, lightning struck the overhead 
mains, and considerably damaged one of the generators at the 
power station. 

PRETORIA.—A person was sentenced to two months’ imprison- 
ment recently, for making connections tu his service lead on the 
supply authority's side of the meter. 

Cark 'lown.—-T'be Cape Peninsular Lighting Co., who supply the 
suburbs with electric light and power, has recently inaugurated a 
system of deferred payments for wiring and fitting installations. 
It is expected that.tbis new departure will result in an increased 
number of consumers. The rate per unit still, however, remains at 
a high figure, about 1s. 6d. net, as against the Cape Town Corporation 
charge of about 10d. net. The wiring of installations will be let 
out to contractors, but the company will provide fittings. 


South America,—ARGENTINE.—It is reported that the 
German Electric Light Co. has offered to the Santa Fe munii- 
pelity to take over the F. I. station and toelectrify one of the tram, 
lines, 4 ' | 


CRHIII.— The public eleetrio lighting was inaugurated in Chaeabuco 


on the lst ult. 


Stafford.—At a recent T.C. meeting it was suggested 
that about £6,300 will have to be expended on extensions to the 
electric lighting undertaking to meet the increasing demand. 


Tamworth.—The Corporation has decided to negotiate 
with the Shropshire and Worcestershire E.P. Co. for the transfer 
of its prov. order to the company, subject to the approval of the 
B. of T. and the payment by the company of all costs. | 


Tonbridge.—4A L. G. B. inquiry was held on January 30th 
into the application of the U.D.C. for a loan of £2,000 for E. L. 
purposes. There waa no objection, 


Whitehaven.—A special meeting of the T.C. was held 
on January 31st to consider the Cumberland Electricity and Power 
Gas Bill. It was explained that the promoters would be prepared 
to supply energy within the Council's area at d. per unit, against 
2d. charged by the Corporation. The Council decided to petition 
against the Bill. 


TRAMWAY AND RAILWAY NOTES. 


—Á — 


Argentine.—The La Plata Government has granted a 
concession to Messrs. Gandulfo & Co. for the working of an electric 
tram line from Barracas Bridge to La Plata and the docks, passing 
through Quilmes, Florencio Varela and Villa Elisa. 


Bradford.—The elective auditor, Mr. J. Lund, in a 
letter to the Yorkshire Observer of the 5th inst., points out the 
necessity of providing an adequate reserve for renewal of track, 
before utilising the surplus revenue for relieving the rates. As 
things are at present, the renewals fund is less than 5 per cent. of 
the capital expended, and Mr. Lund asks whether in a few years it 
will not be necessary to levy a rate in aid of the tramways. 


Canada.—United States Consul Ifft, at Chatham, 
Ontario, reports that an electric line, backed by American capital, 
is to be constructed in the spring between Chatham (Ont.) and 
Windsor. ‘This will be on the line to Detroit, Mich., and will link 
pP a considerable system of trolley lines on both sides of the 

ntier. 


. Croydon.—Now that the Croydon Corporation has defi- 
nitely decided not to renew the lease of the B.E.T. Co., the Penge 
extension has been pushed forward, and it is expected that the first 
car will run from South Norwood to Penge in a few dayr. -The 
question is now being asked: What will happen when the Penge 
extension on one side of the Croydon system and the Mitcham 
system on the other is isolated by the Corporation taking over the 
control next May ? There should certainly be a good case for 
running powers, The company controlling the Penge line is to be 
known as the South Metropolitan Tramways Co. 


. Douglas.—The T.C. has consideret the question, of con- 
verting to clectrical working the horse and cable tramways, and of 
introducing electrice lighting along the tramway routes, and has 
empowered the Tramway Committee to engage expert advice on 
the matter. 


Dudley.—The B.E.T. Co. filed adeclaration in the Chancery 
Division to the effect that the company were not bound to sell to the 
Corporation certain tramways (No. 5, Dudley, Netherton and 
Cradley Heath section) within the borough; the case was 
heard on Friday last before Mr. Justice Kekewich, when 
the company’s application failed. The arbitration respecting the 
original agreement is to commence on the 27th inst. at the B. of T. 
Meanwhile the Electrica] Committee of the Corporation recom- 
mends the T. C. not to pass in its present form the proposals for 
reconstructing and electrically equipping the tramways on the 
Tipton Road. 


Folkestone.—The T.C. on February 1st decided to give 
the consent of the Council to the application of the National 
Electric Construction Co., Ltd., for powers to construct tramways. 
The stipulations attached to the consent include the following :— 
The company is to construct and equip the tramways at its own: 
expense ata price to be agreed upon; the Council is to have the 
option of purchasing the undertaking at the end of 7 to 14 years 
on payment of capital expenditure plus goodwill of 25 and 15 per 
cent. respectively, and at the end of 21, 28, 35, 42, 46 and 50 years 
on payment of capital expenditure only; the company to pay to 
the Corporation, on signing the agreement, £16,200 towards the 
cost of street widenings, and the cost of the[Council'stramway order. 
‘The company is to carry out other street widenings, and no adver- 
tisements are to be allowed on the curs, 


Glasgow.—The Tramway Committee of the Glasgow 
T.C. and the District Committee of Upper Renfrewshire have come 
to a deadlock with regard to the proposed extension of the tramwav 
to Clarkston. The Tramway Committee bas decided to delay con- 
sideration of the proposal pntil approached by the loca] authority 
of the district mterested. and the District Committee has adhered 
to its resolution that the County Council, of which it is a Com- 
mittee, being by tha General Tramway statute appointed to ao 
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judicially in connection with all applications to lay tramways on 
country roads, it would not be expedient or proper to hamper it in 
the discharge of its statutory duty by petitioning the City Corpora- 
tion in the matter. 

The annual social gathering of the employés of the Corporation 
Tramways Department was held last Friday night. The Lord 
Provost, Mr. William Bileland, presided, and in the course of his 
remarks said that during the past ten years they had written off 
£1,000,000 on depreciation and sinking fund. Last yenr their 
revenue was £765,000. They were carrying 200 million passengers 
per annum. The mileage of single-track was 152 miles. The tota 
staff was now 4,600, having more than doubled in ten years. The 
benevolent association in connection with the department had 3,300 
5 and some £2,400 had been distributed last year in 
aliment. l 


Hastings.—The T.C. having refused to consent to tram- 
ways on the overhead system being constructed along the sea front, 
the Tramways Co. have informed the Council that they have decided 
to adopt the G.B. surface contact system. 


Huddersfield.—A conciliation board to settle differences 
between the Tramways Committee and their employés is likely to 
be established in Huddersfield. There will be an independent 
president, to whom appeal will be made if the Board fails to arrive 
at a settlement of any point in dispute. 


Hythe.—An action bas been commenced against the 
Hythe Corporation in respect of the Council's consent to the 
National Electric Co.'s scheme of tramways. The plaintiffs’ 
claim is for an injunction restraining the Council from giving con- 
sent to any Bill authorising the laying down of a tramway within 
the borough, which may not be in accordance with the recommen- 
dation made by the General Purposes Committee of the Council on 
August 5th, 1905. 


Liverpool.—On Thursday last week  Lieut.-Col. von 
Donop, R.E., conducted an inquiry on behalf of the B. of T. into 
tbe recent tramway accident, when tne driver and other witnesses 
gave evidence. No explanation was offered for the failure of the 
car to keep the rails. 

During the past year the Liverpool Corporation Electric Tram- 
ways bad a traffic income of £550,000. The working expenses— 
including £43,200 for maintenance and renewal of cars and fittings, 
£95,600 for electrical energy, £121,100 for salaries. and wages, 
£38,000 for maintenance and renewals of lines and electrical 
equipment, £23,300 for rates and taxes, £11,000 for compensation 
and law charges—totalled £379,378. Out of the balance of 
£177,677 a sum of £2,000 was contributed to the city fund, and 
£25,319 in aid of the general rate. For interest on loans £54,000 
was required; for sinking Yund £55,300; and £50,600 was placed 
to the reserve, renewal and depreciation account, which stands now 
at £214,398. : 

From the tramways last year the rates received £27,109. The 
estimated municipal income from this source for this year is 
£25,320. . 

' Experiments were made last week-end in running a specially 
constructed coach from Southport, on the Lancashire and Yorkshire 
Railway Co.'s electrified line, to Dingle, on the Liverpool Overhead 
Electric Railway. Passengers from Southport to any of the stations 
on-the Overhead Railway, which communicates directly with the 
Liverpool docks, have at present to change from the one line to 

.the other at Seaforth. Should the result of the experiments 
justify the " through " service, more special coaches will be built. 
This proposed development indicates the satisfaction of tbe Lan- 
cashire and Yorkshire Railway directors with the two years’ 
iia of the electrified Liverpool-Southport section of their 

. railway. ; 


Llandudno.—A special meeting of the U. D. C. was held 
on Saturday, to consider a communication from the firm who have 
arranged to take over and complete the Llandudno and Colwyn 
Bay Electric Railway. The proceedings were conducted in private, 
but the Liverpool Daily Courier is informed that, having heard the 
letter from Messrs. Bruce Peebles & Co., it was found that an agree- 
ment bad 55 been arrived at, except with reference to the 
question of Sunday running. The terms were :—(1) That Llandudno 
Council would agree that the tenure should be for 42 years before 
the Council should exercise their right of purchasing the line; 
(2) that Llandudno Council should reduce the price of electrical 
energy ; and (3) that the Council would permit the Sunday service 
to be run. The Council agreed to the first two conditions. As to 
the.third, it was resolved that the question be deferred until the 
line had been in actual operation for 12 months, at the expiration of 
which time the promoters should be given the right to demand a 
poll of the ratepayers, whose decision is to be final. 


/ 

London.—MrTRoPoLrTAN — DisTrRIiCT RAILWAV.—A 
L. & N.W. train ran off the line at the Mansion House at 11 p.m. 
on Saturday last, and much inconvenience was caused. 

A breakdown also took place at Mark Lane Station on Monday 
evening. 

PapDINGTON.—The B.C. on Tuesday, after a stormy debate, 
resolved to petition against the L.C.C. (Tramways and Improve- 
ment) Bill for running a line along the Edgware Road. 

L.C.C.—The suggestion that the delay in opening the tramway 
service under Kingsway is due to failure of the contractors to 
deliver the rolling stock in time has heen vigorously repudiated by 

the latter, who state that they have not received instructions tg 
start the construction of the cars, - 


New York City.—The Rapid Transit Commission, which . 
supervises the electric traction of Greater New York, has discussed 
the recent combination of the subway, elevated and surface systems, 
and individual members express the view that the financiers will 
ultimately have to come to terms with the city, for it would not be 
a very difficult matter for the city to find the capital to construct 
new subways now under consideration. The traction representatives 
have given out & statement relative to the financial side of the 

tion, and announce the formation of a new company with 
a capital of £30,000,000 to hold the shares and stock of the, com- 
bined lines. On December 24th, during some rock- blast ing 
operations on the East River Tunnel, a portion of the ground at 
the Battery fell in, and for a time endangered the elevated railroad . 
structure in the vicinity. Similar blasting operations in 34th 
Street are also said to have endangered the foundations of the 
Waldorf-Astoria Hotel. 


North-Eastern Railway.—An accident, happily un- 
attended with injury to life or limb, occurred on the 4th inst. 
‘upon the electrified section of the North-Eastern Railway at 10.20 
p.m., between Tynemouth and Cullercoats. The bogie of the third 
coach left the rails and came into contact with the live rail, which 
was considerably damaged. The traffic had to be worked by a 
single line for several hours until the damaged rail was repaired; 
but little inconvenience was caused, as by 7 a.m. next day the 
ordinary traffic was resumed. 


Railway Companies and Electricity, — At the 
meeting of the L.B. & S.C. Railway last week, Lord Cottesloe, the 
chairman, in referring to the subjeot of electrification, said that they 
had hoped that the work would have been commenced some time 
during the course of last year. Various difficulties had, } owever, 
been met with, which it had taken & good deal of time and 
lengthened negotiations to surmount. The delay had brought with 
it some advantages, however. In the first place, Victoria Station, 
though progressing favourably, was still in the transition stage, and, 
if the electrification of the South London lines had been taken in 
hand a year ago, it would certainly have been impossible to provide 
the electrical equipment in that station or on the lines leading to it 
from Grosvenor Road Bridge. A year's delay had, therefore, 
brought nearer the time when it would be possible to fix the 
neceseary apparatus for electric working in that station. A second 
reason why the delay had been advantageous was that the system 
fixed upon had had a longer triaLand had been improved in several 
details, with the result that the board were now so satisfied with 
its reliability that, instead of equipping only a short section of the 
South London line asa preliminary experiment, they felt justified 
in dealing with the whole of that line right through from London 
Bridge to Victoria. The company was now in active negotiation 
for a contract with the General Electric Co., of Berlin, and in the 
arrangements with that company it was proposed to require that, 
with the single exception of the motors for the first set of eight 
trains, the whole of the plant should be of British manufacture.” 

At the half-yearly meeting of the London, Tilbury and Southend 
Railway Co., Mr. Arthur L. Stride, who presided, said that the cost 
of traction in respect of their own electric trains between Campbell 
Road Junction and East Ham had been considerably in excess of 
the cost of steam traction. He knew, however, as a member of the 
board of the District Co., that the present rate of expenditure for 
operating the electric trains over that system was not normal. The 
men were new to the work, and a considerable waste of energy had 
taken place. Every week now a great improvement took place, 
both in reference to the cost of running the trains and in sniooth- 
ness of working. The District Co. were supplying them with 

‘energy for their electric train service to East Ham. It had not 
yet been definitely settled what they would have to.pay for that 
energy, but a sum had been included in the mileage and demurrage 
account which, he felt confident, would be ample for the purpose. 
So far as locomotive power proper was concerned, they had run 
160,000 additional miles at no greater cost, although, it was true, 
there had been a small saving in the price of coal. 

In their report for the half-year, the directors of the North- 
Easteru Railway say that they are also glad to inform the pro- 
prietors that their further experience of electric traction on the 
suburban lines in the Newcastle district has been entirely 
„ both from the practical and from the financial point of 
view. ` 


St. Leonards.—The Tramways Co. has submitted a 
scheme to the T.C. forthe utilisation of an underground system for a 
line along the front. 


Salford. — The local branch of the Tramway 
Employés' Union is claiming for all men in the service of the 
Salford Tramways Committee, increased pay. The men demand 
that their wages shall be brought up to the rate paid in Manchester, 
which they say is the standard of the district. The demand is 
being considered by the Committee. 

A proposal is on foot for the introduction of experimental 3d. 
car fares for three months, from April 1st, on the Swinton, Pendle- 
bury and Peel Green routes. 


Southend.—The T.C. recently held a special meeting to 
consider the proposed extensions of the electric tramways. The 
necessary majorities were, however, not forthcoming, and the pro- 
posals have been dropped. 


Sunderland.—At a meeting of the Tramways Committee 
of the Corporation on the 1st inst., the estimate for the year ending 
March, next was eubmitted. This showed that the total income for 
the pear was expected to reach £67.345, and thgt the total expendi- 
ture would be £64,845, which would ]eave £2,500 as 4 contribution 
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to the relief of the rates. For the previous year the income was 
£65,026, but of this sum nothing was contributed to the borough 
funds. mE | 

Surrey.— The South Metropolitan Tramways Co. has 
commenced the construction of, new lines which will connect 
Croydon and Mitcham with Beddington, Wallington and Carshalton 
on one route, and Sutton on another. The same company is now con- 
structing an electric tramway connecting the Croydon Corporation 
system with Norwood, Anerley and Penge, the aggregate distance 
of the new routes being about 10 miles. 


Whitehaven.— The. T.C. has resolved to petition 
against the West Cumberland Electric Tramways Bill, under which 
the promoters seek, among other things, power to supply the rail- 
way companies and the Harbour Commissioners with energy for 
power and lighting. 


Worthing.—The T.C. has decided not to negotiate at 
present with private firms for the construction and working of the 
tramways under the Council's order. 


TELEGRAPH AND TELEPHONE NOTES. 


Argentina.—The Direccion de Correos y Telegraphos 
has been authorised to expend a sum of nearly 10,000 pesos on the 
construction of a branch telegraph line to unite the town of Camilo 
Aldao with the National 'l'elegraph system. 

A meeting of the shareholdersof the Co-operative Telephone Co., 
of Rosario, has been held, and according to the Heview of the River 
Plate, it has been resolved to form the company to carry out the 
work ; the capital is to be 500,000 pesos. 

The telegraph system between Buenos Ayres and Mendoza is to 
be increased by the addition of two new lines. New lines are also 
to be erected between Buenos Ayres and Bahia Blanca. The order 
for the wire bas been sent to the Argentine Minister in London. 


Dutch €able,—The Netherland Indies Administration 
has corrected the length of the cable from Celebes to Borneo from 
6?8:670 kilometres to 625:680 kilometres. 


New Cables.—In a review of 1905. the Journal 
Télégraphique enumerates schemes for laying cables, the carrying 
out of which will be completed in 1906, and succeeding years. 
Among these is ^ submarine cable to be laid by the United States 
Government to the Isthmus of Panama, one by the Mexican Tele- 
graph Co. between Galveston and Coatzacoalcos, and others by the 
ventral and South American Telegraph Co. between Cborillos 
Iquique and Valparaiso. 

The North-Eastern Siberia Co. is to open up a landline system 
between the United States, Siberia, China and Europe, and a land- 
Jine is to be erected across the Sahara to connect Algeria and 
Southern Nigeria. 


New German Cable Steamer,—To replace the Von Pod- 
bielski, recently sold to the Dutch Government and renamed Tele- 
graaf, the Norddeutsche Seekabelwerke ordered early last year a 
new vessel from the celebrated firm, F. Schichau, of Danzig, and 
on October 21st this latest addition to the World's Telegraph Fleet 
was launched under the name Grossherzog von Oldenburg. Her class 
is the highest of the German Lloyd. The principal dimensions 
are as follows: Length between perpendiculars, 292 ft.; breadth, 
41 ft. 4 in.; depth, 28 ft. Displacement, 4,650 tons; dead weight 
carrying capacity, 2,260 tons. Total capacity of cable tanks, 
30,019 cb. ft. Her bunkers hold 590 tons of coal, and her speed 
fully loaded is 114 knots. She has twin screws, of course. A 
departure from the usual spar deck type has been made by the. 
provision of a long working forecast le, which will, no doubt, greatly 
add to the comfort of her crew, besides providing increased 
working facilities. Everything about the ship is of the highest 
quality; the cable machinery was made in Danzig, and embogies. 
all the latest improvemente. 'Lhe ship, taken as a whole, should be 
exceptionally suitable both for the laying of new cables and for 
the carrying out of repairs in the North Sea, for which she has been, 
especially designed. 


New Telegraph Offices.— The opening of a new tole- 


graph office at Kransneus, in German South-West Africa, is officially 
announced by the German Administration. Kransneus is situated 
about 35 kilometres south of Windhuk. The African Direct Tele- 
graph Co. have also opened an office at Akure, Northern Nigeria. 
The new line between Laos and Siam is open for traffic. 


New ‘Telegraphic. Transmitter.—Mr. John Gell, a 
member of the Institution of Electrical Engineers, and formerly 
(for 32 years) connected with the New Zealand Telegraph Department, 
has inveuted a perforator and transmitter for automatic telegraphy 
which, it is claimed, marks a distiuct advance The special point 
of the invention is that one depression of the key forms tbe pertora- 
tions necessary to represeut any given letter in the alphabet and also 
provides the space between it and the next letter to follow. The 
keyboatd is similar to that of a typewriter, and the mechanical 
elliciency of the instrument is such that it will respond to the 
speed of the fastest typist. Mr. Gell has also designed a simple 
and efficient form of transmitter. PU 
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Post Office Contracts and Wages.—The Postmaster- 
General has consented to receive a deputation from the Parlia- 
mentary Committee of the Trade Union Congress in regard to the 
placing of contracts with firms whose conditions of working and 
rates of wages paid are contrary to the letter and spirit of the fair 
wages resolution of the House of Commons of February, 1891. 


The River Thames.—On Monday, at the meeting of 
the Thames Conservators, it was reported that, in November last, 
the National Telephone Co., Ltd., bad been called upon by the 
Board to remove 26 overhead wires, placed by them without per- 
mission over the river at Staines. The company had stated that they 
were making arrangements for crossing the river hy means of a cable, 


. but the chief inspector sent information that the wires bad not yet 


been removed. It was resolved to serve a notice requiring the 
wires to be removed within seven days. Permission was given, 
under protective conditions, to the Postmaster-General to stretch 
four additional wires over the river at Laleham. The Post Office 
authorities areto be informed, however, that in future cables under 
the river should be employed. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) ee ee ee ee Aug. 96, 1901 ee oe 
Dominica-Martinique .. és si sa . May 7, 1902.. T 
Bi. Lucie-Martinique .. as " zs . May 7, 19%.. os 
Reissa-Issa (Yemen) Camaran ss as .. Oct. 1902 .. x 
Cayenne-Pinheiro ee ees se . . Aug. 1903 ee. ee 
Port Artbur-Chifa (Closed) $5 ë 


Cadis-Tenerif ee ee e . ee eo July 1905 ee ee 

Tarifa-Tangier ee ee ee ee ee oe Jan. 18, 1904 oe oe 

Puerto Plata- Martinique ee T oe ee ee Oct. 80, 1905 . 

Bt. Thomas-8t. Kitts. "T V v .. Deo. 98, 1905. 

Bolama-Bessao QA vx oe vs .. Jan. 19, 1906 .. 

Jamaica-Puerto Rico .. 8 i SA .. Feb. 1, 1906.. 

Cable route to C. 8. Columbia, ria Galveston Feb.1, 1906 
LANDLINES. 

Puerto-Barrios .. se RM 4: ss .. Aug. 98, 1903 .. oe 

Communication with Brasil via Galveston .. July 18, 1905. 

Communication with Alaska ría Seattle .. .. Jan. 17, 1906.. 


Telegraphs and Telephones ín Sweden, 1903.— 
The telegraphic system of tbis country at the end of 1903 com- 
prised 9,571:85 kilometres of line and 29,023:2 of wire. Of these 
2,047:2 were only used for telegraphic purposes, and 7,524:65 for 
telegraphie and telephonic purposes. During the year 70,385 fr. 
were spent in the purcbase of new poles and impregnating them 
with antiseptic solutions. Offices numbered 2,343, there being one 
for every 2,304 of the inhabitante of the kingdom. There were 
about 4,500 employés engaged in the telegraph and telephone 
service. Of telegrams there werc 2,638,022 paid for and 2,885,625 
free, the latter being service and meteorological telegrams. Of 
12,652,113 words, 3,452,258 are claimed by Germany ; 2,830,133 by 
Great Britain; 1,919,478 by Norway; 1,851,953 by Denmark; 
615,995 by France; and 485,092 by Finland. 7,089 telegrams were 
undclivered owing to insufficiency of address, and there were 143 
claims for refund of charges, 45 of which were rejected, 

Telephones,—There were 1,466 stations and 1,873 call offices, and 
177,050,808 messages were dealt with, of which Stockholm claimed 
25,364,100, Goteborg 20,673,800, and Gefle 9,684,800. Revenue 
from the two systems amounted to 9,228,682 fr. (about £369,147), 
while the expenses were 8,809,630 fr. (about £352,385), leaving 
a balance of 419,052 fr. (about £16,762), of which about £10,000 
has been taken to reserve fund. 


Wireless Telegraphy.—The United States Navy Board 
has purchased, for £3,000, ten sets of the wireless telegraph 
apparatus invented by Mr. Walter M. Massie, of Providence, R.I. 
These will be used experimentally at the Washington Navy Yard 
and at various naval stations on the Pacific Coast. So far the 
United States Government has not committed itself detinitely to 
any particular mode of space telegraphy. 

The Peruvian Government has granted toa German company 
the right to establish a wireless telegraph system in the basin of 
the Amazon. 

A Standard New York dispatch gives notice of a “most im- 
portant development in connection with wireless telegraphy just 
become known.” It is said that the Associated Press, the largest 
customer of cable companies, is undertaking a series of experiments 
which, if succcessful, may entirely revolutionise the trans-Atlantic 
cable business. The message states :—‘“ For several days wireless 
messages under a new system have been exchanged between 
Machrihanish, at the south-western end of the Mull of Kintore, and 
Plymouth Rock, Massachusetts.” Experiments are being conducted 
by the National Electric Signalling Co. of America. To ensure a 
thorough test of the system, it is said the representative of the 
Associated Press at Machribanish transmits his wireless messages 
in cipher unknown to his colleague on the other side of the 
Atlantic, and that Mr. Stone, the general manager of the Asso- 
ciated Press, says the experiments so far give promise of a satis- 
factory result. 

Three masts, 225 ft. high, are being erected by the De Forest 
Wireless Telegraph Syndicate at Cambridge, Oxford, and at, 
Shoeburyness to demonstrate the advantages of the De Forest 
system. 

It is rumoured that German agents have intercepted and appro- 
priated wireless telegrams dispatched from Gibraltar, Land's End, 
and other stations by British naval authorities, by means of a 
system of wireless telegraphy installed at Corunna. In some cases, 
it is stated, telegrams have been tapped at Corunna whilst being 
dispatched from British men-of- war. & “a 
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THE CHESTERFIELD ELECTRICITY AND TRAMWAY UNDERTAKINGS. 


THE town of Chesterfield has long claimed the passing 
interest of the traveller by reason of its celebrated spire— 


tants, has every claim to consideration as a busy centre of 
the mining and iron industry, with a thriving population 
and every incentive to be up-to-date in things municipal. 

As might be expected in such a locality, the necessity for 


Mg. R. L. Actanp, A.M.LE.E., 


Borough Electrical Engineer and Tramways Manager. Fic. 1.—THE CHESTERFIELD ELECTRICITY WORKS. 


Fie. 2.—View oF THE ENGINE Room FROM THE SWITCHBOARD GALLERY. 


celebrated because of its twisted structure and the many an electricity supply was early recognised, and the Corpora- 

twisted stories which hang thereby — which remains tion obtained a provisional order to that end in 1894. Pu | 

suspiciously suggestive of the old-time jerry-builder's art. Corporation took no action in the matter, however, for 
But apart from this, the town, with its 30,000 inhabi- some years, and this delayed definite progress until = year 
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1900, when a general scheme for 'a 200-Kw. plant was sub- 
mitted by the British Westinghouse Co.; 
In the same year, Mr. R. I. Acland was appointed borough 


Fi. 


electrical and consulting engineer to the Corporation to 
advise on and carry out the scheme, which, under his 
guidance, has with successive extensions reached its present 


capacity of 1,000 KW. 
The Corporation 
having been em- 


powered to recon- 
struct and extend 
the then existing 


horse tramways, pur- 
chased from the 
Chesterfield Tram- 
ways Co. for some 
42,000, the trans- 
fer taking place 
in January, 1898. 
Subsequently, in 
1903, Mr. Acland 
was entrusted with the 
design and supervision 
of the electric tram- 
ways, the latter being 
supplied with energy 
from the original gene- 
rating station. 

The generating sta- 
tion, car depót and 
offices are all located 
on a site adjoining the 
Chatsworth Road, 
where an ample supply 
of water for condensing 
aud feed purposes and 
facilities for obtaining 
coal existed. 

The station itself (fig. 
1) is a compact little 
building, containing 
engine and boiler 


houses, together with a battery room and offices ; a basement 
under the engine room contains the condensing plant, 


cables, &c. 


Fic. 


4. 


The boiler house, which: is shown in fig. 6, contains six 


Babcock & Wilcox boilers arranged in a battery which faces 


3.—VIEW OF THE LIGHTING AND TRACTION SWITCHBOARDS. 


per hour : 


the coal bunkers ; 


. in the 


the latter are filled direct from coal 


wagons on the ad- 
jacent railway siding. 

The boilers are hand 
fired with smudge, 
the low cost of which, 
some 3s. 7d. per ton 
delivered, is obviously 
interests of 
economical operation. 

The boilers, as a 
whole, have 14,260 
sq. ft. heating surface, 
and are rated for 
evaporation at 43, 500 
Ib. of steam per hour. 
at the working pres- 
sure of 150 lb. per 
sq. in. 

Two — economisers, 
by Messrs. Green and 
the Clay Cross Co., 
with 160 and 180 
tubes each respec- 
tively, are erected in a 
by-pass to the main 
flue, which runs behind 
the boilers and ter- 
minates in a stack some 
120 ft. in height and 
7 ft. sq. internally. 

The feed pumps, 
which are installed at 
the end of the boiler 
house, consist of four 
Worthington double 


outside ram pattern pumps, each with a capacity of 600 gallons 
these draw from a common suction leading from a 
straining tank in connection with the adjacent River Hipper. 


A reserve feed tank of 3,000 gallons capacity is provided, 


BELLISS-W ESTINGHOUSE 


GENERATING 


PLANT, 


&C. 


fillel either from the river or town supply. 
pumps is also installed a Berryman feed water heater, into 


With the feed 


which the feed pumps and condensing engines exhaust. The 
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feed to the boilers is in duplicate, either through the feed 
heater and economisers or direct in case of emergency. 

The steam pipe arrangement consists merely of an inter- 
connecting header in the engine room, with branches to the 
various engine and boiler units on either side; the ** Holly 
vravity return system is in use for returning the drain and 
separator water direct to the boilers. 

In the engine house are installed five Belliss- Westing- 
house steam generators, the engines being of the former 
firm's normal high speed forced lubrication type, and the 
generators, in each case six polar machines, are with one 
exception compound wound. Views of the generating plant 
are given in figs. 2 and 4. 

The original plant consisted of two compound engines 
direct coupled to 100-Kw. generators with a speed of 
360 r.p.m. 

Two further triple-expansion engines coupled to 200-Kw. 
machines, and, lastly, a similar engine coupled to a 400-K W. 
generator have also been installed. 

All the engines exhaust into a common header in the 
basement with an automatic atmospheric exhaust at either 
end : the header is connected at intermediate points to four 
self-contained Worthington steam-driven jet condensers. 
A view of the condensing plant in the basement is 
shown in fig. 5. The condensing water flows into the con- 
densers from the River Hipper, an adjacent stream, through 
two settling tanks, 
the last one of which 
contains both the 
condenser and feed 
suctions, the dis- 
charge leading back 
to the stream lower 
down. 

In addition to the 
above, a  balancer 
and a booster are 
installed in the 
engine room. The 
former, consisting 
of two  four-pole 
machines direct 
coupled will deal 
with an  out-of- 
balance current of 
60 amperes; the 
latter machine is of 
15 KW. capacity, 
and similar in ap- 
pearance, but con- 
structed for use with 
the battery. The 
battery in question 
is installed in au 
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Fia. 7.— Moron-DRIVEN Compressors at Corn S'ron AGH PLANT. 


H. - VIEW OF THE CCNDENSING PLANT. 


adjoining battery 
room, and consists 
of 280 Chloride 
cells of 600 am- 
pere-hours rated 
capacity, and is used 
on the lighting 
supply only, the 
regulation being 
effected on the 
neutral cells. 

For repair and 
erection work, a 
10-ton hand- 
operated travelling 
crane is installed in 
the engine room. 

The switchboard, 
figs. 2 & 3, occupies 
a gallery extending 
across one end and 
side of the engine 
room ; the lighting 
board contains five 
generator and a 
similar number of 
feeder panels, to- 
gether with battery, 
booster and balaneer panels, &c., con- 
structed in white marble; the tramway 
board, of similar design, is equipped. for 
the control of the four compounded 
generators, six feeders, and also con- 
tains main meter and D. of 'T. panels. 

The switchgear is of normal design, 
and can be seen in our illustrations. 

The whole of the generating plant 
and switchgear was supplied by the 
British Westinghouse Co. 

The lighting network consists of 
triple-concentric lead-covered cable laid 
solid in stone troughing with brick 
covers. The traction feeders, on the 
other hand, consist of lead-covered 
cable drawn into ducts as far as the 
centre of the town, from which point 
armoured cables, laid direct, run to the 
extremities of the tramway routes. The 
whole of the cable work at Chesterfield 
has been carried out by the British 
Insulated and Helsby Cables, Ltd. 

The development of the electricity 
supply undertaking has apparently 
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surpassed the most sanguine hopes of its promoters, the 
Station being full of plant even now, and Mr. Acland 
being confronted with the certainty of further extensions in 
the near future. 


Fig. 8.—TBACK UNDER CONSTRUCTION. 


The supply connections are at present 
equivalent to 40,000 8-C. P. lamps, and 
include some 500 H.P. of motors in 
addition to the tramway load. 

The department hires out motors, aud 
the local brewing, printing, ice-making 
and cold storage industries, together 
with numerous isolated traders, have 
favoured the modern method of driving. 
A local brewery is exclusively equipped 


for electric driving and lighting, some „ 


70 H.P. of motors being installed ; and 
we illustrate in fig. 7 the compressor 
room, with its electrical plant, of the 
local cold storage company. 

The question of supplying outlying 
consumers on the tramway routes is 
one which Mr. Acland has been called on 
to consider. We understand that he has 
solved the difficulty in the case of certain 
motive power consumers by tapping 
tramway feeders; and, further, that he contemplates 
supplying certain prospective lighting consumers in another 
direction, in this case, however, through a motor-generator 
working in conjunction with a B.T.H. voltage regulator. The 
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minimum of repairs have characterised the working of the 
generating station, which, with its 18} per cent. load factor 
and facilities for obtaining cheap fuel and water, has 
enabled Mr. Acland to show excellent working costs. 

The tramways undertaking consists of some 3 miles of 
single track with loops, and } mile of double track in the 
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TRAMWAYS. 


Fic. 9.—PLAN or THE Tramway Routers. 


centre of the town ; the route extends from Brampton on 
the one side, through the town to Wittingdon on the other 
side. j 
The track is constructed to the 4 ft. 84 in. gauge, with 


Fic. 10.— THE CAR SHED. 


method, of course, necessitates a re-arrangement of certain of 
the traction feeder circuit-breakers, but obviates the laying 
of lengthy independent feeders. 

We gather that à complete absence of breakdown and a 


Fic, 11.- Virw SHOWING Span Wink CONSTRUCTION; 
CHATSWORTH ROAD. 


British Standard section rails of 96 lb. to 100 lb. in weight, 
according to position, resting on a concrete bed ; Cooper 
Anchor joints are used throughout. The overhead work 
follows both span wire and bracket arm construction ; and 
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410 grooved trolley wire. and mechanical ears have been 


employed throughout. 


. Some 12 cars are provided for the traffic which fluctuates 
eonsiderably, and, as in most mining districts, attains .a 
maximum on Saturdays. All the cars are of the double- 
deck type, with semi-reversed staircases, and are constructed 
to carry 56 passengers ; the car bodies, as also the trucks, of 
the “ radial " type, were supplied by the Brush Co., and the 
steady running of the combination is a feature worthy of 
remark. 

Each car has a Westinghouse equipment, including two 
35-H.P. motors with controllers, &c., and is provided with 
two brakes only, viz., the hand and. Newell magnetic track 
brake, the latter, it may be noted, being the service brake 


regularly used on the gradients. 
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Fic. 12.— PLAN or THE POWEkR STATION AND CAR DEPOT. 
t - 


Lifeguards of the Hudson & Bowring pattern are also 
provided to all the cars. | 

The car-shed is adjacent to the power station; it is 
provided with ample facilities in the ways of repair shops, 
inspection pits, &c., and it also adjoins the offices of the 
electricity and tramways department which face on to the 
Chatsworth Road route. Tramway views are shown on 
the opposite page. , 

From the above it will be seen that Chesterfield can boast, 
a modern tramway equipment, the distinctive features of 
Which represent up-to-date construction. 

The British Insulated and Helsby Cables, Ltd., were the 
contractors for the whole of the authorised equipment of the 
tramways, which, as will be seen from our diagram of routes, 
fig. 9, are not complete. 

In concluding our remarks, we may again mention that 
Mr. Acland has controled.the destinies of. the combined 


replace any rejected lamps. 


undertakings since their inception, and it is to his energy 
that Chesterfield owes its progress electrically. E 
Not content with supplying energy to-the premises of the 


consumer, he takes a personal interest in seeing that the 


latter utilises it to the best advantage, a course which is 
obviously in the best interests of the undertaking. 

It is interesting to note that since Mr. Acland distributed 
among his consumers a Card of Hints" as to the proper 
use of incandescent lamps, some thousands of the latter have 
been sent in to the works with the request that they shall be 
tested and only returned if fit for use, new ones to be sent to 
This, of course, is a very satis- 
factory arrangement, which ought to be, in some form or 


another, in general use. 


In conclusion, our thanks are due to Mr. Acland for the. 
facilities which he kindly extended to us on the occasion of 
our visit, also to his chief assistant, Mr. H. L. Percy, for 
assistance rendered. 2 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Barcelona.—March 31st. Tenders invited for the con- 
cession of an electric tramway in Barcelona. An application for this 
concession has already been made by the Barcelona and San Andrés 
Tramway Co., who, at the same rates, will enjoy certain preferential 
rights over other tenderers. .The competition will turn, in the first 
place, on the reduction of the tariffs proposed, and if two or more 
identical propositions are made, a further verbal adjudication will 
take place with a view to a reduction of the period of the con- 
cession (60 years). The Board of Trade Journal announces that a 
deposit of 2,576 pesetas (about £83) is required to qualify any 
tender. 


Barnes,—February 12th. Steam dynamo and switch- 
board panels for the U.D.C. See Official Notices January 19th. 


Battersea.—February 20th. Stores for the electricity 
department. See Official Notices” to-day. | 


Bermondsey.—February 22nd. Stores for the B. C. 
electricity and destructor works. See Official Notices“ to-day. 


Bilston.—March 12th. Electric lighting of the new 
schools now being erected at Stonefield. See Official Notices“ 
to-day. 

Blaekburn.—February 19th. Stores for the Electricity 
and Tramways Committee. See “ Official Notices " January 26th. 


Brazil.—A Vienna paper says that the Municipal 
Chamber of Floreanopolis, in the State of Santa Catharina, Brazil, 
recently held a competition for the electric lighting of the town 
and the construction of an electric tramway. As only one tender 
was submitted, it has been decided to call for fresh tenders. 


Canary Islands. — February 14th. The Spanish 
Ministry of Post and Telegraph authorities are inviting tenders for 
the establishment and working of a telephone exchange in the town 
of Arucas. Particulars may be obtained from, and tenders are to 
be sent to, La Direccion General de Correos y Telegrafos, Carretas 
10, Madrid. 


Cardiff.—February 16th. Cooling towers, electrically- 
driven pumps, pipe work; &c. for the Corporation Roath Power 
Station. See “ Official Notices” January 26th. 


Clyde Navigation.—February 12th. Electrical cable 
and conductor installation for Clydebank Dock. See ‘ Official 
Notices " January 26th. 


Chile.—March 15th. The Director of State Telegraphs 
is calling for tenders for the supply of 2,250 metric quintals of wire, 
27,500 insulators, 20,000 rolls of Morse paper, and other telegraphic 
materials. Tenders, says the Board of Trade Journal, must be 
accompanied by a deposit note for a sum equal to 5 per cent. of the. 
value of the articles tendered for. 

Dover.—February 16th. One 350-Kw. combined steam 
generator set for traction purposes for the Electricity Department. 
See “ Official Notices” January 26th. 

Germany.— February 16th. The Board of Trade 
Journal says that tenders are being invited for 18 electric cranes at 
Hamburg. Conditions, for 3 marks, from the Finance Adminis- 
tration, Hamburg. . 

_Halifax.—February 27th. A 30-35-B. H. P. motor tower 
wagon for the tramways department. Sce Official Notices“ 
to-day. 

Hornsey.— February 26th. Cables, junction boxes, fure 
boxes, meters and cable stores. See Official Notices " to-day. 
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Kingston-upon-Hull. — February 12th. Air-space 
telephone cable and extension of existing multiple switchboard for 
the Corporation telephone equipment. See ''Official Notices” 
January 19th. 


Leyton. — February 15th. Underground electrical 


feeders for the U.D.C. tramways. See Official Notices February 
2nd. 


Madrid.—February 20th. Tenders to Chief Telegraph 
Office, 10, Carretas, Madrid, for the supply of 55 tons of galvanised 
wire, 4 millimetres in diameter; 15 tons of bronze wire, 3 milli- 
metres in diameter, and 5 toos of bronze wire, 2 millimetres in 
diameter. Some further particulars are given in the Board of Trade 
Journal. 


Madrid.— February 26th. Tenders are invited at the 
Chief 8 ue Office, 10 Carretas, Madrid, for the supply of 60,000 
porcelain insulators (No. 2, Spanish telegraph type), to be delivered 
in five equal lots, at Madrid, Barcelona, Cordoba, Valladolid and 
Zaragoza. The maximum price at which tenders will be received 
is 80 centimos per insulator. A deposit of 5 per cent. of the value 
of the goods at the upset price is required to qualify any tender. 
The Board of Trade Journal says that local representation is neces- 
sary in tendering in Spain. 


Pontypridd.—February 18th. One 300-Kw. steam 
dynamo for the U. D. OC. See Official Notices January 19th. 


Pontypridd.—March 3rd. Reservoir, condensing plant, 
cooling tower and tank, and artesian well for the U.D.C. See 
“Official Notices " to-day. 


‘Rathmines and Rathgar.— February 17th. Coals, 
carbons and general stores for the electricity department. See 
“ Official Notices February 2nd. 


Ronmania.—The Municipality of Giurgevo will shortly 
invite tenders for the installation of an electric lighting system in 
that town, at an estimated cost of 960,000 fr. (about £38,400). 
Board of Trade Journal. 


Salford. February 17th. Stores, &c., for the electricity 
department. See Official Notices“ February 2nd. 


.Shanghai.—February 22nd. One 800-kw. horizontal 
steam turbo-alternator with condensing plant, for the Municipal 
Council. See Official Notices“ January 26th. 


Sheffield.—February 19th. Stores for the Corporation 
Tramways Department. See Official Notices" February 2nd. 


Stoke Newington.—February 19th. Sub-station elec- 


tric lighting and other work for the Council. fee Official 


Notices " to-day. 


- Sunderland.—March 2nd. Feed pump, cooling tower, 
surface condenser, coal bunkers, &c., for the Electricity Department. 
See “ Official Notices January 26th. 


Sydney (N.N.W.).—May 7th. Boilers, stokers, pipe- 
work, turbo-alternator, sub-station machinery, switchboards, &c., 
for the Council. See Official Notices to-day. 


Wakefield.—February 17th. Water softening and puri- 
fication piant for the electricity department. See “ Official 
Notices” February 2nd. 


West Ham.—February 16th. One 1,500-2,000-kw. 
two-phase turbo-generator, one 500-Kw. motor-generator, and 
switchgear for the same, for the Council. See Official Notices“ 
February 2nd. 


West Hartlepool.— February ?6th. One 500-Kw. 
high-speed engine and continuous-current dynamo for the Corpora- 
tion. Sec "Official Notices " to-day. i 


— 


CLOSED. 


Birkenhead.—The T.C. has accepted the tender of 
Messrs. Millars, Karri & Jarrah Co. (1902), Ltd., of London, for the 
supply of 170,000 Jarrah wood blocks for the tramways, at £10 13s. 
per 1,000. 


Birmingham.—The Corporation Tramways Department 
has placed an order for 75 “ Aston-Worsley " weight-relieving arc 
lamp clutches, winches, &c., for the new car-sheds, with Messrs. 
Veritys, Ltd., of Birmingham. 


Cardiff.—The following tenders were received by the 
Committee for telephones, fire alarms, tell-tales and electric bells, 
&., for the Whitchurch Asylum i 


J. B. Saunders & Co., Cardiff . (accepted) £1,291 18 


Gent & Co., Leicester à m 4420 0 
National Telephone Co. .. T es s 1,329 17 
Cox- Walkers, Darlington T T ae 1,454 0 


Croydon.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the supply of a 1,000-xw. direct-current 
generator, at £6,975, and that of Messrs. Siemens Bros. & Co., Ltd., 
for traction feeder panels, at £198 10s. 


Glasgow. — A protracted discussion took place at a 
meeting of the T.C. in connection with the proposal to give an 
order for ten new boilers, required for Port Dundas and St. Andrew's 
Cross electricity stations, to Messrs, Babcock & Wilcox. The approval 
of the minutes was moved by Mr. Willock, the convener of the 
Electricity Committee. An amendment was proposed that six 
boilers be given to Messrs. Babcock & Wilcox and four to the 
Stirling Boiler Co. Ona vote the amendment was carried by 36 
votes to 26 for the motion. 


Levton.—The U.D.C. has accepted the tender of Mr. 


Walter Manders for the construction of the permanent way of thc 
tramways, at £127,485 118. 5d. 


London.—Is_inctox.—The B.C. has accepted the tender 
of the British Thomson-Houston Co., Ltd., for six electric motors, 
aud alterations to shafting at Caledonian Road Baths, at £225 10s. 2d. 

SovrHwARK.—The B.C. has placed an order with the General 
Electric Co. for 16 automatic switch circuit breakers, at £11 each. 

HAMMERSMITH.— The B.C. has placed an order with Messrs. 
Babcock & Wilcox for a coal-weighiny apparatus to be installed 
at the electricity works at a cost, including two sets of overhead 
rails, weigh-hoppers, shoots, mouthpicces, &c., of £206. 


Newquay.— Messrs. Newtons, Ltd., Taunton, have been 
instructed by Messrs. Foote & Milne, of London, the contractors 
for the Newquay Electric Light and Power Co., Ltd., to supply 
the gencrators and boosters for the new central station. 


Reigate.—The T.C. has accepted the tender of the 
Aron Electricity Meter Co., Ltd., for the maintenance of elec- 
tricity meters at 4s. each for the first year, and 3s. for the second 
year. 


Rotherham.—The Corporation Tramways Committee 
has accepted the tender of Messrs. Dick, Kerr & Co., Ltd., for the 
supply of six covered tops for tramcars of the Leicester type, at 
£115 each. 


Wimbledon.—The T.C. bas accepted the following 
tenders in connection with the electricity undertaking :— 
The Mid-British Co., supplying two 6-ton traversing jacks, and two 14. ton 


bottle jacks, £4 16s. l 
J. H. Tucker & Co., 10-way street lighting switchboards, £5 11s. 3d. each. 


FORTHCOMING EVENTS. 


Te-day'a Events (Friday, February 9th). — At 7.30 p.m. I. E. FE. (Manchester 
Students). Mr. H. A. Carney on?“ Electrical Instruments." 


At A p.m. Physical Society. Annual general meeting. Address by 
the President-Elect, Prof. J. Perry. 

At8p.m. I. C. E. (Students). Mr. R. H. Mackie on “ Electric Driving 
at the Locomotive Works of the N. L. Railway." 


Saturday, February 10th.—Junior Institution of Engineers. Anniversary dinner 
at the Hotel Cecil. 

At 7.30 p.m. Electrical Trades Union (London). Concert and dance at 
Battersea Town Hall. 

I.E.E. Students' visit. to G.P.O. Telephone Exchange postponed to 
March 3rd. 

At2p.m. North of England Institute of Mining and Mechanical Engi- 
neers. At Newcastlc. Mr. G. C. Wood on Determination of the 
Specitic Electrical Resistance of Coal, Ores, &c." Also various 
other papers. 

Monday, February 12th.—At& p.m. I.M.E. (Graduates). Prof. W. C. Unwin 
on * The Niagara Power Stations.” 

At 8 p.m. Society of Arts. (Cantor Lecture.) Sir Wm. White on 

“ Modern Warships.” (Lecture III.) i 

Tuesday, February 13th.—At 7.30 p.m. I. E. E. (Manchester). Mr. M. B. Field 
on Idle Currents.” 

Association of Engineerx-in- Charge. Dance. 

At N p.m. I. E. E. (Glasgow). Mr. G. L. Black on The Maintenance 
of Underground Mains." Adjourned discussion. 

Wednesday, February 14th.—At 740 p.m. I. E. E. (Birmingham). Mr. R. N. 
Tweedy and Mr. H. Dudgeon on Notes on the Construction and 
Maintenance of Overhead Equipment.“ 

At 8 p.m. Association of Engineers-in-Charge, Mr. H. C. H. Shenton 
on “ Small Water Supplies.“ 

At 2 p.m. I. C. E. (Students) Visit to N. L. R. Bow Locomotive Works. 

Thursday, February 15th.—At 7.15 p.n. I. E. E. (Leeds). Mr. G. Wilkinson 
on “ Waste in Incandescent Electric Lighting and Some Suggested 
Remedies.“ ] E 

At 7.30 p.m. I. E. E. Students). Second Annual Dinner at Holborn 
Restaurant. 

Rugby Engineering Society. Mr. W. J. Parish on Lubrication.” 

Friday, February l6th.—At8 p.m. I. VI. E. Mr. G. J. Churehward on Large 

. Locomotive Boilers.” 

At 8.30 p.m. Chemical Society. Meeting. 

At 9 p.m. Royal Institution. Mr. W.C. D. Whetham on The Passage 
of Electricity through Liquids.” 

N.E. Coast Institution of Engineers and Shipbuilders. Meeting. 


Saturday, February 17th.—At 7.90 p.m. Glasgow Technical College &cientifio 
Society. Mr. G. Inglie on The Inglis Patent Boiler.“ 
At 7.80 p.m. Birmingham and District Electric Club. Mr, J. G. Moon 

on * The Produation of Gas for Industrial Purposes 7... c 
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Tyr following orders are issùed :— 
Monday, February J3th.—' A" Company, recruits" 


instruction. 7 p.m. 
February 18th.— B" Com 


$5: recruite' infantry 
examination recruits, 7 


ipfantry drill, 6 p.m. ; tech- 


drill, 6 p.m. ; tech- 
pam 


0 m * 
Wednesdey, February 14tn.— A" badge examination for «C^ and “D” 


b: 
. technical instruction, J p.m. — 
Friday, February 16th.—“ D" Company, 
ca) instruction, 7 p.m. 


Saturday, February ith.— Week-end instruction for Birmingham detachment 
“ug , 


5 Company. 


ruary löth.— O. Company, 


recruits’ infantry drill, 6 p.m. ; 


reoruita' infantry drill, 6 p. m.; tech- 
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Vors. 


Leyton Tramway Contract 09 late for inclusion in 


ndence " columns, We have received the following 


and Tramways Committee, and the Committee desire to state, in 


reply 


thereto, that the gpecification referred to was submitted to 


the Committee and the Council before tenders were accepted, and 


thet the inclusion in such specification of the 
certain articles were to be obtained from parti 


approved. 


« C. G. MUSGRAVE, 


stipulation that 


cular makers was 


Chairman 


„R. Vmonxr. Clerk to the Council.” 


crieff and a jury in the Justiciary 


- Electric Shock Fatalities,— Before Sheriff Scott, Mon- 


Bu 


w, on Thureday , 


gs, Glasgo 
last week, an inquiry under the Fatal Accidents (Scotland) Act was 
held into the circumstances attending the death of Alexander 


Duncan Melville, 24 years of age, an electrical engineer un the em- 
ployment of the British Westinghouse Co., which took place at the 
new sub-station of the Corporation Electricity 


Department in 
William Scott, 


an electrical engineer in the employment of the Corporation Elec- 
tricity Department, said that on December 27th last he was working 


from the g 
question nO such notice WAS giv 
familiar with the working of tbe 
ought to have been used. 


he kept off until telephonic intimation was 
I 


was the duty of 


board was not clear. 


‘on the power. 
deceased not been there, witness W 


ion in Stirling Road. De- 


switch wheo the fnll. current of 6,500 vol a Was suddenly turned: on, 


uged bis hand instead of the.pale 


was thoroughly 


plant, and knew that the pole 


d that the current would 
made that it was to be 


the engineer in charge at Port 
Dundas station to make that intimation. 


By Mr. Murray, law agent for the deceased's relatives: 


ived from Port Dundas pre- 


There 


whether the board was 
clear. Witness answered that communication, replying that the 


ould have taken 


himself, and he would have done so with his 


Thomas Robertson, electrical engineer 
Corporation, gaid he was working on 
Replying to Mr. 


along with Scott and Melville. 


that if he had known that the current was on, he 
at the time of the accident. He 


been on the gallery where he was 


understood the current was off, and 


being given that it was to be put 


t in the station at this time. 
He came in about two minutes afterwards, and they both proceeded 


e of clearing it. It was witness's inten- 


band. 


misunderstanding at Port 


in the employment of the 
the occasion referred to 


Murray, he said 
would not have 


he did not know of any notice 


on. 
At the request of the foreman of the jury, Mr. Robert Williamson, 


board was ready for the current 


satisfactory, and, after waiting five minutes, W 
i on the current. 
and the answer he got back 
a few minutes before 9 a.m. 
wer, and 


thing for him do, he turned 


municated with Stirling Road station, 
was that the board was clear; that was 
He rang à second time before putting on the po 


wards he turned the current on. 


being put on. 


wer station, was examined. 
ation at 8.40, and shortly 
d inquired if the 


The answet was 


hich was the usual 


He next com- 


he got a 


There would be an interval of 


A minute after- 


e did not recognise the voice ot 


«ho answered the messages at Stirling 


Road, nor could 
both occasions. 


995 


Mr. Murray: It was witness's duty to ring UP the sub-stations 


By} 
before turning on the power, and it was the duty of a certain Cor- 


ration official to answer the phono at the other end. He knew 
the man Scott, but could not say if it was his voice he heard at the 


telephone that morning. He was quite certaia he rang UP Stirling 
Road twice. The jury returned a formal verdict of accidental 


death. | | 
An inquest was held at Southport on Friday night touching the 
death of Thos. Jepson, aged 29, who met with a fatal accident at 


the premises in Cha 


he suddenly called to a fellow employé to stop the engine. The 


electric light went out at the same time, and the unfortunate manu 
was found to be crouching against the dynamo. 
ed at the elbow, and the flesh was torn 
He died a few minutes later at the infirmary. A 
witness said he believed that the deceased’s arm had been drawn 
under the belt on the driving- wheel of the dynamo. 

asked if it was customary for.a grocer's assistant 
engine of that kind. Mr. Mead, managing 


The jury returned a verdict of Accidental 
death, and announced thai there was not sufficient evidence to 
show how the accident happened. | | 


Call Relay for Wireless Telegraphy.—We recently 
had. the pleasure of inspecting a new and long-distance call relay 
invented by Mr. H. W. Sullivan, of 19, Great Winchester Street, 
E. C. The relay is intended to be energised by an electrical impulse 
received upon an aerial and acting upon an electrolytic er other 
: of coherer, and thus closing a local circuit ; the indication of 

a call is given either by ringing a b i 
The instrument consists of a permanent magnet and suspended 
ractically iden ical with those used in Mr. Sullivan's 
but in this case the moving coil 
carries a0 arm, provided with platinised contacts on either side at 
igs outer end. Facing these contacts are two stationary contacts, 
likewise platinised, and carried on the ends of light springs. The 
assage of a current t 
one side or the other, and thus causes the contacts to complete the 
circuit of a local battery and bell The principal improvements 
consist in the arrangement of the spring contacts, which are Pro 
vided with adjustments both for rigidity and for position, while 
stops are provided which prevent the spririg contact from sticking 
to the moving contact, and thus following up the latter. 


relay with certainty ; tbis represente a very considerable advance 
in sensibility compared with the relays hitherto available. À 
further refinement has deen effected by mounting the moving 
contact also on a ‘spring arm carried by the coil, so that 
there is a double gpring effect, and contact is maintained for a 


longer period than in the earlier patterns. The instrument is in- 


sensitive to vibrations, being 80 mounted that even shocks and 


jarring on the table itself do not cause false contacts. The Moving 
coil carries & mirror, by means of which, with a special lens, à 
large spot of light can be thrown on the wall of the room 12 ft. 
away, and the motion of this through a wide angle attracts 
ttention, even in daylight, in the event of a defect | 
the bell circuit. . The moving coil, with its suspension and all the 
contacts, can be removed bodily and replaced by 4 duplicate in à 
few seconds, guides being provided to ensure the certainty of its 
being correctly situated and of the circuit connections being 
automatically completed. 
fills a want, and Mr. Sullivan is to be congratulated upon the 
successful results which he has attained. 


Institution Notes,— LEEDS ASSOCIATION OF ENGI- 
NEERS.— Mr. Francis J. Sharr delivered a lecture on 25th ult. on 
„Modern Engineering Workshop Design!“ og 
SocIETY OF ENGINEERS.—The President’s Gold Medal was on 
Monday presented to Mr. Sherard Cowper-Coles for his paper on 
“The Metallic Preservation and Ornamentation of Iron and Steel 


American Rolling Stock." The President for the present year, Mr. 
Maurice Wilson, delivered his inaugural address. 

'"RoYAL SociETY.— The following papers Were down for reading 
yesterday afternoon :— l 

t polarisation in Secondary Röntgen Radiation,” by Dr. C. G. Barkla. Com- 
municated by Prof. J. J. Thomson, F.R.8. ; 

« Ionic Size in Relation to the Physical Properties of Aqueous Solutions.“ by 
W.R. Bousfield,"R.C. Communicated by Prof. J. Larmor, Bec. R.8. 

^ Explosions of Coal.Gas and Air," by Prof. B. Hopkinson. Communicated 
by Prof. Ewing, F. R. B. : i 

'« On Periodicities in Sunspots,” by Prof. A. Schuster, F. R. S. 


A Telephone Ball.—At the Old Ship Assembly Rooms 
last Friday evening, the staff of the Brighton Corporation Tele- 
hone Department held their second annual ball. A couple of 
hundred guests were present. The visitors were received by the 
engineer, Mr. D. J. Barnes, and Mrs. Barnes. 


Appointments Vacant.—Professor of Electrical Engi- 
neering for Armstrong College, ‘Newcastle-upon-Tyne (£500 and 
vo of fees); assistant electrical engineer for. Bridlington 
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Educational Note.—UnIversity OF-SHBFFINLD.—À 
handsome souvenir of the opening of the new Engineering and 
Metallurgical Laboratories has come to hand from the Department 
of Applied Science. Illustrations of the new University buildings 
and of the Applied Science Department are given, and views of tho 
various laboratories and workshops. The letterpress describes tbe 
origin and development of the University, and lays stress on the 
serious intentions of the organisers and the abilities of the 
technical staff, which no one will dispute. The position of the 
University in Metallurgy is justly styled unique; but there is no 
danger that the other branches of engineering rcience will he 
sacrificed to it. On the contrary, the engineering laboratorics 
are both numerous and well equipped; Prof. W. Ripper, 
M. Inst. C. E., is head of the engineering department, assisted in 
electrical engineering by C. H. Haiasworth and others. 


New Glow Lamp.—In the Elektrotechnik und Masch- 
inenbaw for the 4th inst. there appears an article by Herr Joh. 
Kremenezky, an incandescent lamp manufacturer of Vienna, on a 
new glow lamp with metallic filament, invented by Dr. Hans 
Kuzel, of Baden, Vienna. The exact composition of the filament is 
not disclosed, but a number of tests are given. About 100 lamps 
have been made, and some of them have been officially tested in the 
Government laboratories. Of two lamps which were supplied in 
August last, one gave 13:17 normal candles with 0:461 ampere at 
32 volts, at the rate of 1:12 watts per candle; after burning for 
1,010 hours the filament broke, but reunited as in the Tantalum 
lamp, and the lamp continued burning until in all 1,468 hours had 
elapsed. In the latter period of its life, owing to the shortening 
of the filament, the current rose to 0'482 ampere, and the candle- 
power to 16°72, while the watts per candle fell to 0:992. The 
second lamp started at 1:08 watts per candle, which rose to 1:16 in 
1,468 hours; at 1,490 hours the filament broke and reunited, the 
watts per candle falling to 1:07, and the lamp was still burning 
after 3,537 hours, the watts per candle then being 1:23 and the loss 
of candle-power being 10:9 per cent. Other tests are given, show- 
ing still better results. 'The lamps can be made for pressures up 
to 110 volts, and it is stated that the materials and manufacture 
are inexpensive. [Note that the normal candle" is only & of the 
British standard caudle.] 


Cable Companies Annual Dinner.—The twelfth 
annual dinner and smoking concert of the cable companies in 
London was held at the Talbot Restaurant, London Wall, on 
Saturday evening last, when a record number (upwards of 120) sat 
down, all the companies being well represented. The chair was 
occupied by Mr. F. J. Williams (Direct United States Cable Co.), 
the vice-chair by Mr. G. J. Hodson (Commercial Cable Co.). During 
the dinner a large number of telegrams of congratulation were 
received from cable stations and colleagues in all parts of the 
world. Tze toast of The King and the President of the United 
States,” proposed by the chairman, was enthusiastically honoured, 
while with hardly less warmth were received the toasts of '' Our 
Annual Dinner,“ proposed by the vice-chairman, and “Tbe 
Visitors,” proposed by Mr. F. Mockford, of the Anglo-American 
Telegraph Co. After the dinner a very successful smoking concert 
was given, the performers, both vocal and instrumental, being 
members of the staffs of the various companies. 


— ESEE AT 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErzorRICAL Review posted as to their movements. | 


Central Station Engineers.—At the meeting of the 
Bridlington T.C. on January 31st, it was decided to increase the 
salary of Mr. SIMPSON, assistant electrical engineer, by £10 a year 
until à maximum of £130 is reached, as some inducement for him 
to remain, he having tendered his resignation. A reference to this 
matter appeared on page 27 of our January 5th issue. 

The Darlington T.C. has increased the salaries of Mr. Hewitt 
and Mr. Davis, shift engineers, by £13 and £10 per annum respec- 
tively. 

The Wrexham T.C. has appointed Mr. C. A. JAMES, of Southamp- 
ton, a8 switchboard attendant at the Electricity Works. 

Mr. W. H. WILSON, of Lincoln, has been appointed manager of 
the Electricity Works of the Sleaford U.D.C. in succession to Mr. 
YATES, who has proceeded te Leamington. 

Mr. DENIS, of the Eastbourne Electricity Department. has been 
appointed as improver in the Acton U.D. Council's Electricity 
Department. 

Mr. Jous PnksTON, switchboard attendant at the Rochdale 
electricity works, has been appointed engineer-in-charge at the 
electricity works of the Radcliffe U.D.C. 

Mr. A. J. L. PLUNKET has resigned his position as managing 
engineer to the Merthyr Electric Traction and Lighting Co., Ltd., 
which he has held for the last three years, to take up an appoint- 
ment with the Newcastle Electric Supply Co., Ltd. 


Tramway Officials.—Mr. E. CARROLL, late inspector 
of the Swindon Corporation Tramways, has been appointed chief 
inspector on the Dartford Light Railways. 

Mr. J. M. M'ErRovy, manager of the Manchester Tramways, has 
just been appointed by the Corporation of Newcastle-on-Tyne to 
act as their arbitrator in the settlement of the grievances which 
led to the recent strike of tramway employés. 

Following the recent decease of Mr. C. R. BELLAMY, an im- 
portant re-arrangement of tbe control of the Liverpool tramways 


department, in relation with the electric supply department of the 
city, is about to be made. The change will be especially important, 
as it will probably set a precedent which may be largely follówed. 
The scheme, as now before the Council, will place the control of 
the tramways, as regards operative electrical work, with the heads 
of the electrical department, while bringing in expert supervision 
on the accountancy side, but leaving the working of the traffic, as a 
department, under a manager. With the increase of responsibility 
on the electrical side, consequent on the large increase of electrical 
generating plant iu the city, and the practical completion of the 
constructional work of the Liverpool tramways, it was regarded as 
certain that, sooner or later, a re-arrangement of the duties of 
control would take place. The recent death of Mr. Bellamy 
made an opportunity for such a re-arrangement, and the opportunity 
is being taken. The details of the re-arrangement proposed by the 
Tramways Committee are:--Mr. C. W. MALLINS, present traffic 
superintendent, at a salary of £500 pcr annum, to be appointed 
traffic manager, at a salary of £600, increasing on January Ist, 1907, 
to £700 per annum; Mr. THos. BuLMER, deputy accountant in the 
controller's department, at a salary of £400, to be appointed, in 
addition, secretary to the tramways department, at a total salary 
of £600 per annum; Mr. A. B. HoLuxs, consulting city electrical 
engineer, to undertake similar duties of control and supervision of 
the electrical and mechanical departments of the tramways as he 
now exercises for the electric supply department, an extra £250 
per annum to be paid to him for such additional services; Mr. 
ALFRED CLOUGH, resident electrical engineer of the electric supply 
department, whose salary is £900 per year, to become resident 
electrical engineer to the tramways department, at a total salary 
of £1,000 per annum, increasing, on January lst, 1907, to £1,100 
per annum. 


General.—Mr. A. C. Heap, M. I. E. E., who recently 
resigned his position as manager of the switchgear department of 
the General Electric Co., Ltd., has now entered into partnership 
with Mr. A. ECKSTEIN, under the name of EcksTEIN, HEAP & Co. 
Mr. Heap only joined the General Electric Co, Ltd., in February 
last year. Previous to this he was for many years chief engineer 
to Messrs. Elliott Bros, of Century Works, Lewisham. The 


following gentlemen bave also joined Messrs. Eckstein, Heap and 


Co.:—Mr. Prercy B. HALL, A. I. E. E, who recently resigned the 
position which he has held for some considerable time with the 
General Electric Co, Ltd., formerly as manager of their switchboard 
department and latterly as assistant manager of the switchgear 
department ; Mr. D. B. MELLIS, who recently resigned the position 
which he has held for many years with the General Electric Co., 
Ltd., as manager of the instrument department; Mr. F. PANTER, 
who for a number of years has held the position of shop manager 
of the instrument department with the General Electric Co., Ltd., 
and has recently resigned this position ; and Mr. A. R. H. Jackson, 
who has resigned the position which he has held for a considerable 
time with tbe General Electric Co., Ltd., as chief draughtsman of tho 
instrument dcpartment. 

Last Saturday week 50 of the staff of the Arc Works, Chelmsford, 
dined together, Mr. A. J. Hopason, the general manager, pre- 
siding. The toasts were: “ Continued success to Crompton & Co., 
submitted by Mr. P. G. CHEYERTON, who has entered upon hia 
twenty-first vear with the firm, to which Mr. Hodgson replied; 
„Our Foremen,” “ The Chairman,” and Our Musical Friends." 

Dr. ANTOINE HOFFMANN, Chevalier d’Ostenhof, is acting in place 
of Dr. Rodolphe Neubauer, the late Director-General of Posts and 
Telegraphs of Austria. 

The Dundee Courier says that Mr. Davin Scort, a native of 
Arbroath, has been appointed electrical engineer and adviser tothe 
Bengal Government, with headquarters in Calcutta. 

e are officially informed that the second award of the John Fritz 
Medal has been made to Mr. GEORGE WESTINGHOUSE. This medal was 
established by the professional associates and friends of John Fritz, 
of Bethlehem, Pennsylvania, U.S. A., on August 21st, 1902, bis 
80th birthday, to perpetuate the memory of his achievements in 
industrial progress. The medal is of gold, of value of about $100, 
and with it is presented a certificate of the award. The medal was 
awarded to Mr. Westinghouse for "the invention and develop- 
ment of the air-brake." 

We understand that Mr. W. W. Bucxton, B.A., A.MI.M.E, 
A.M.I.E.E., and Mr. H. J. Jones have entered into partnersbip as 
consulting engineers, and have taken offices at 72, Victoria Street, 
S. W. They are devoting themselves more especially to the elec- 
trical equipment of collieries, shipyards, ironworks and industrial 
concerns generally, iu which branches of engineering they both have 
had experieuce for some years. 

Mr. F. W. Harporp, F. I. C., notifies that, with the consent of the 
India Office, he has removed from the Royal Indian Engineering 
College, Cooper's Hill, and has opened a laboratory in London, at 
16, Victoria Street, S. W., where he will carry on his private prac- 
tice, and also, for the present, the analytical work of the Indian 
Railways. 

The Salford Electricity Committee has recemmended the T.C. to 
increase the salary of Mr. H. M. CRosFIELD, chief clerk to the Com- 
mittce, from £175 to £187 10s. per annum. 

The Runcorn Education Committee has appoiuted Mr. BERNARD 
Myer as lecturer in electric light and power transmission at the 
Technical Institute. 


Obituary.—We learn from the February Electrical Con- 
tractor that Mr. GEOHGE HILL, a well-known member of the Man- 
chester Branch of the Electrical Contractors’ Association, and of the 
firm of George Hill & Co., electrical and tramway equipment engi- 
neers, of Cornbrook, died on December 18th last, at the early age 
of 38 years. He had. been a victim of paralysis for more than, six 
months. zi t co fue 
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RETURNS OF ELECTRICAL 


OFFICIAL 
i l COMPANIES, 


Electromobile Co., Ltd. (75,139).—'Tbis company's annual 
return was filed on Deeember 20th, when 35,924 ordinary and 5,000 deferred 
shares had been taken ùp out of a nominal capital of £50,000 in 45,000 ordinary 
and 5,00C deferred shares of £l each. £1 per share has been called up on 
29,000 ordinary shares, resulting in the receipt of £29,000. 6,924 ordinary and 
Pv aas shares are considered as fully paid. Mortgages and charges: 

M 


Porous Aecumulator Ca., Ltd. (57,526).—This company’s 
annual return was filed on January 9th, when the entire capital of £3,000 in £1 
shares had been taken up. £1 per share has been called up and paid on 1,007 
sbares, and 1,998 are considered as fully paid. Mortgages and charges: £16,000. 


Rullers, Ltd. (62,020)— This company's annual return was 
filed on December 30th, when 15,000 ordinary and 15,000 preference sbares bad 
been taken up out of a nominal capital of £400,000 in 20,000 ordinary and 20,000 
preference shares of £10 each. £10 per share has been called up on seven 
2149.99 and 15.000 d beet ad sbares, resulting in the receipt of £150,070. 
£149 is considered as paid on 14,993 ordinary. Mortgages and charges: nil. 


Edmundson’s Electricity Corporation, Ltd. (52,013) —4An 
acknowledgment of indebtedness dated January 19th, 1906, to secure £100,C00 
debenture stock (supplemental to a trust deed dated July 10th, 1899, and to six 
acknowledgments of indebtedness securing in all not more than three-fifths of 
tbe paid up capital), has been registered. Property charged: 180 first mortgage 
debentures of £100 each in the Winchester Electric Light and Power Co., 
Ltd.: 150 similar debentures in the Wycombe (Borough) Electric Light and 
Power Co., Ltd.; 200 similar debentures in the Salisbury Electric Light and 
Supply Go., Ltd.: 150 similar debentures in the Ventnor Electric Light and 
Power Co., Ltd.; 100 similar debentures in the Bromley (Kent) Electric Light 
and Power Co., Ltd.; 40 similar debentures in the Woolwich District Electric 
Light Co., Ltd.; 50 similar debentures in the Chislehurst Electric Supply Co., 
Ltd. ; 40 similar debentures in the Newmarket Electric Light Co., Ltd.; and 50 
similar debentures in the Alderley and Wilmslow Electric Supply Co., Ltd., and 
the company undertaking and other assets, present and future. Trustees: 
Sir James? Balley, Kt., Eaton uare, 3.W,; and the Anglo-American Deben- 
ture Corporation, Ltd., 20, Birchin Lane, E.C. Debenture stock previously 
issued ; £380,000. 


Cape Electric Tramways, Ltd. (54,636) — This company's 
annual return was filed on January 12th, when 491,222 shares had been taken up 
out of a nominal capital of 4500, in £1 shares: £91,222 has been received, 
and £400,000 is considered as paid. Mortgages and charges: £496,800. 


,. Marconi International Marine Communication Co., Ltd. 
(65,759).—This company's annual return was filed on January 17th, when 
204,056 shares had been taken up out of a nominal capital of £350,000 in £1 
shares; £1 per share has been called up on 99,056, resulting in the receipt of 
£99,060 178. 6d.; £5 28. 6d. remains in arrears; 105, 000 shares are considered as 
tully paid. Mortgages and charges: £4,000. 


Aron Electricity Meter, Ltd. (58,650).—'This company's annual 


return was filed on January 8rd, when 124,896 preference and 125,C00 ordinary 
shares had been taken up ont of a nominal capital of £250,000 in £1 shares 
(126,000 preference and 125,000 ordinary); £1 per share bas been called up on 
the ordinary and £124,948 10s. has been received, including £52 10s. paid on 


104 forfeited shares; 125,000 ordinary shares are considered as fully paid. 


Mortgages and cbarges : £51,400. 
Private Wire and Telephone Installation Ca., Ltd. (76,888 


—This company's annual return was filed on January 20th, when 1,807. 


shares had n taken up out of a nominal capital of £3,000 in £1 shares. £T 
Foy rae received, and £1,800 is considered as paid. Mortgages and charges: 


Private Wire and Telephone Installation Co., Ltd., London. 
44.500 5 per cent. debentures, created 4th and dated 6th January, 1906, 
charged on the company's undertaking and property, present and future, 
including nncalled capital, have been registered. No trustees. Holders: Con- 
solidated Electrical Co., Ltd., Broad Street House, E.C., and Mrs. E. L. Russ, 
West London Hospital. 


Power Plant Co., Ltd., London (79,151).—A debenture dated 
January Bth, 1906, to secure 45,000, charged on the factory and works at 
Yiewsley, West Drayton, and tbe company's undertaking and other assets, 
present and future, has been registered. Holders: E. M. Hall, Temple Bar 
House, Fleet Street, E.C., and E. D. Vaisey, 39, Threadneedle Street, E.C. 


CITY NOTES. : 


Anglo-American Telegraph Co. 


Mn. F. A. Bevan presided at the general meeting held at Win- 
chester House last Friday. In moving the adoption of the report 
(see ELECTRICAL Review, February 2nd, p. 188), he began by con- 
gratulating the shareholders upon a very successful year's working. 
The gross earnings for the year had been £613.660 against £552,390 
an increase of £61,000. That increase was not owing to any 
particular class of business, but was spread over the whole, and it 
appeared to be continuing, as they had begun the new year witha 
considerable increase over the corresponding period of last vear. 
All their cables were in good working order. For the past half- 
year there was an increase of £14,675 in the traflic receipts, and of 
£2,863 in the receipts from the Min ia, and of £196 in interest and 
transfer fees, making a total increase of £17,735 in receipts over 
the corresponding period. There was an increase in the working 
expenses of £497, and there was a sum of £2,330 for Newfoundland 
taxes. That made an increase of £2,827 to be deducted from the 
receipts; but, on the other hand, as the renewal fund reached the 
million before they came to the last quarter, they did not have to 
set aside the usual £5,000 which they had previously done; and, 
therefore, deducting that £2,800 from the £5,000, they had £2,200 
less spent; adding that to the £17,735 meant a net increase to the 
shareholders for thehalf-year of £19,935, but as they had brought for- 
ward a lesssum by £1,282,there was really £18,652 more to distribute. 
The dividend that they proposed to give would absorb £21,000 
more than last yéar; they were going to pay 65s. to the ordinary 
shareholders as against 55s. last year, and the result would be that 


they would have to take £3,347 from the balance carried forward 
to make up that £21,000, so that they only had £847 to carry for 
ward ; but, looking to the fact that the traffics had begun so well 
this year, he thought they were acting perfectly safely in so doing. 
The renewal fund on December 31st, 1904, amounted to £968,927 ; 
the interest for the year was £30,946, and they had placed from 
the revenue £15,000 (for the first three-quarters). They did not 
require the £5,000 for the last quarter. Thus they would have had 
a fund of £1,014,873, but they had had to spend upon repairs and cost 
of cable during the year £13,948, so that the balance was just £925 
over ga million. It was a very near thing, and he was glad to say 
that they had at last topped the million. They would hope that, 
judging from the past, the interest upon that fund would be able 
to provide for their ordinary repairs aud renewals, and still pro- 
vide a margin which would increase the renewal fund from year to 
year, in which case they would not require the £20,000 that they 
had hitherto set aside from revenue. That was a climax which 
they had long hoped to attain, and tbey had at last attained ; their 
friends, the Direct United States Cable Co., had also at this period 
attained to the climax that they aimed at, a renewal fund of 
£500,000; but their fund was for one cable, whereas the Anglo 
Co.’s was a million to renew, if necessary, four cables. Therefore 
they were by no means as well off as their friends, the Direct 
United. With regard to the repairs, looking back at the history of 
their cables, it was satisfactory to know that they had had very few 
deep-sea repairs. Such repairs cost a great deal of money. They 
had had a good many shallow water repairs, and must expect them, 
especially now that the trawlers sent their nets down much deeper 
than they used to do. On several occasions they had broken the 
cables, and he did not see how this was to be avoided. In re 

to the item of £2,330 for taxes in Newfoundland, he told them at 
the last meeting that the Newfoundland Government proposed to 
tax the company. This taxation was most unreasonable. The 
company's original charter from the Government dated from 1854. 
It.gave the company an exclusive right of telegraphic communica- 
tion in the island for 50 years, and therefore that exclusive right, 
hut only the exclusive right, terminated in 1904. In effect, the 
charter really did not begin until 1856, because there was no suc- 
cessful cable laid until 1856 ; therefore it did not take effect until 
that year, but, in spite of that fact, the Government held the com- 
pany to the letter of the law, and said that the charter expired in 
1904. When 1904 came they thought that they were going to 
obtain all the company's rights in the island, but they found that 
they were mistaken. All they could get rid of were the exclusive 
rights—they could not turn the company out of the island. The 
company proposed, then, that for a money consideration they 
should hand over their rights, but they could not come to terms, 
The Government then promoted a Bill by which they could set up 
telegraphic communication in the island. They came over here to 
raise the money to carry that into effect, and to belp them to pav 
interest on the money they raised, they devised a scheme of taxing 
this company. The speaker went on to refer to what the company 
had done for Newfoundland —an island which was then disconnected 
altogether from the mainland, suspended, as it were, in mid-air, 
was connected both with Europe and America. They put 
them into close relation with both, and so pleased were they that 
they were ready not only not to tax the company, but, on the con- 
trary, to help in every way. They made a grant of land ; the com- 
pany had to make a clearance through the islaud of 600 miles, and 
the Government helped them in this. After all these years, aud 
after they had done all this, they turned round, and not only taxed 
the company, but had encouraged their rivals to come, so that there 
was a rival cable to Newfoundland. They proposed taxation which 
altogether amounted to £5,000 a year; so that the company were 
in the position of being taxed by them for the great benefits that 
they had conferred upon the island. The directors had been in 
communication with the Colonial Office ever since, but they had not 
yet got from the Colonial Office what they wanted to obtain from 
them. Shareholders might be sure that they would use every effort 
possible to try and get this tax removed. He did not say that it 
would be easy, or that they would succeed. After briefly referring 
to the balance-sheet, the chairman paid a tribute to the staff for the 
admirable way in which they had worked under the extra pressure 
that the increased traffic had caused, especially at times. They 
had always risen to the occasion, and on one occasion when tbere 
was great pressure, one of their cables in one day carried no fewer 
than 42,000 words. He believed that the Government Post Office 
considered that 7,000 words was about the outside a cable ought or 
might do. ‘The staff all worked with a zeal inspired by the general 
manager, who night and day lived for, and thought of, nothing 
but this company. It was from the efticient working of the staff 
that they derived those increased receipts. 

The report was adopted unanimously and its dividends approved, 
after a question or two regarding the wireless telegraph doings of 
Marconi, and the old French lawsuit, had been answered. The com- 
pany were not in the secrets of the Marconi Co., who had been very 
quiet of late. The French lawsuit decision was, that they were to 
hand over to this company all their effects—and those effects 
might possibly be worth £2,000. 

The chairman, whose connection as a director of the company 
dates back over 40 vears, was heartily re-elected. Mr. Cunard, a 
director, and the auditors, were also re-elected, and a vote of thanks 
closed the meeting. 


City and South London Railway Co. 


THE Rt. Hon. C. B. Stuart-Wortvey, K.C., M.P., the newly- 
appointed chairman, presided at the mceting held at the offices on 
Tuesday. In moving the adoption of the report (see ELECTRICAL 
Review, February 2nd, p. 189) he said that the spevial circumstance 


22 THE ELECTRICAL REVIEW. {Vol 68. Ne. 1.472, Femavanr 9,1904. 


under which they were met gave him a special claim upon their indul- 


gence. He referred to the great loss that the death of Mr. C. Grey 
Mott, their chairmgn, must meau to the officers and shareholders 
of the company. He had read the reports of past meetings of the 
company, and he recognised how his chief study must be to learn 
how such support was assured to the late chairman and how such 
confidence was won. He had had but a short time to qualify for 
the position, and that short time had been made shorter by the fact 
that it had been made about the time of the general election. In 
regard to the results of the half-year's working, notwithstanding 
the adverse influ‘ nces, such as the weather and the fact that they 
had had one working day less, they had been able to maintain their 
dividend in spite of the fact that the additional £150,000 of 
ordinary stock issued in the June half of last year came in for its 
full dividend. The line carried 205,000 more passengers and 
received £221 more; on the other hand, 840 fewer season tickets 
were issued, representing a decrease of £823. Many holders of 
season tickets appesred to prefer to take advantage of the 6d. 
return tickets. The increase in receipts up to December 17th was 
£593; he took that date because there were two foggy days in 
that week, resulting in & gain of about £220, but in the week 
ending December 25th, in 1904, there was a dense fog for 
nearly the whole of that week, giving to 1904 a fictitious 
increase of £723. In 1904 Christmas Day was a Sunday, and in 
1905 a Monday, so that in 1904 many people had ‘one day less 
holiday than was usual. Coniparing all those pluses and minuses, 
the net effect was that, comparing one Christmas week with tbe 
other, 1905 showed a decrease of £220 against 1904. If normal 
conditions had prevailed in both years, they would have shown an 
increase in passenger receipts of about £300. After referring 
briefly to the increases and decreases in miscellaneous receipts, the 
chairman said that they were increasing the carrying capacity of 
their trains, substituting five-coach trains for three or four-coach, 
which tended to economy. At the present moment, at busy times 
of the day when they had their maximum number of 24 trains 
running, 16 were five-coach trains, and they intended in course of 
time to put the additional fifth coach on the other eight trains. 
Before giving the statistical results of the half-year, he would 
remind them that in May last year they made a reduction of fares, 
and the half-year now under review was the first that had felt the 
full effect of the reduction. The receipts per train were 158. 97d. 
against 15s. 8:01d. last y ear; the receipts per train mile were 2s. 6˙9d. 
against 2s. 6'7d., so that on both items there was a better result. 
The receipts per passenger had been 1:83d. against 1:86d., a result 
of which it was difficult to say to exactly what it pointed. The 
percentage of working expenses was moving in the right 


direction, it was 46:64 per cent., against 47:22 per cent. The 
expenses per train-mile were 1s. 3'3d., against 1s. 3:26d. "The loco- - 


motive charges were 4s. 6:5d., against 4°54d., and the traffic expenses 
6"/9d., against 6°77d. If they pursued a policy of economising their 
power by increasing the earning capacity of the power used, some 
increase in the operating charges must be looked for, compared 
against the train-mile. 
that sort of economy by running about 9,000 train-miles less than 
in the corresponding half-year, and the number of trains actually 
run was 89,305, against 90,042. Satisfactory progress had been 
made with tbe extension to Euston. He had visited the works and 
could testify to the way in which the work was proceeding. There 
had been some little delay in consequence of the engineers finding 
it necessary to use compressed air between Euston and St. Pancras. 
Nearly the whole of the important works under Euston Station 
buildings would be carried out by this method, and the tunnels 
under the great roof of the St. Pancras Station. This was a 
requirement in the interests of the safety of these important struc- 
tures. They had let the contract for the lifts for the extensions to 
the Otis Co., and were advised that they would have most up-to- 
date lifte. The chairman then entered into some detail into the 
very important connections which had been arranged for with 
various railway companies at Euston and other stations, which 
ought to be of great value to this company, at all events, in time. 
It would not do to be too sanguine as to the effect upon their 
fortunes immediately. All of those great stations had stood up 
to the present in an isolated position, and this company would be 
in the position of having first made an important connection 
between them. A very important connection was with the Baker 
Street and Waterloo, which was really a Baker Street and Elephant 
and Castle Railway—a fortunate fact for this company. That rail- 
way would be opened at all events as far as Waterloo in about two 
months, and the extensions to the Elephant and Castle in about 
four months. : l | ys 

Mr. C. S. GRENFELL seconded the adoption of the report, and 
after a few observations from shareholders, it was carried. 

The meeting passed a resolution cordially endorsing the nomina- 
tion of the new chairman. The dividend resolution was passed, 
and the retiring directors and auditors were re-elected. A vote of 
thanks to the chairman was passed, and also one to the leadiug 
members of the staff upon whom, duriug the illuess of the late Mr. 
Mott, there devolved much important and delieate work, especially 
connected with the negotiations with other railway companies. 


Electric Lighting and Traction Co. of Australia. 


THE directors’ report to be presented at the annual meeting on 
Monday, February 12th, shows that during the year ended August 
31st, 1905, capital expenditure in Australia on buildings, plant and 
mains was incurred as follows: — Melbourne undertaking, £7,702; 
Geelong undertaking, £7,303 = £15,005. The sale of the com- 
p undertakings at Adelaide and Port Adelaide to the Adelaide 

lectric Supply Co., Ltd., referred to in last year's report, took 


' 9 clase including tramways) = x1 1 
afe es k | i turn tiekets).. 1,486,754 1,384,552 1,714,523 1,645 
In the past half-year they had effected R 5 


effect as from September 1st, 1904; the purchase consideration 
amounting to £162,500, received as to £35,000 in cash and the 
balance of £127,500 in fully paid ordinary shares of the Adelaide 
Co., which have been taken into the balance-sbeet at par value. 
The amount of £46,908 13s. appearing in the profit and loss account, 
represents the balance of the purchase consideration above referred 
to (after deducting bad debts) over and above the amount at which 
the.Adelaide undertakings stood in this company's books prior to 
their sale to the Adelaide Co., namely, £115,571. This balance 
has been applied, as to £30,850 in extinction of suspense account 
and in writing off the debit balance brought forward from last year, 
and the surplus of the profit and loss account, amounting to £11,750, 
which the directors are advised is not available for dividend 
purposes, has been carried to reserve. The following table 
indicates the progress made in lighting and power connections at 
Melbourne and Geelong during the year:—  : 


Lighting Motors Total 
in 


Nc. *. in rated expressed in 

lamps. horse - power BC. p. lamps. 
Melbourne —At Aug. 31, 1904 .. 34,453 ` 445 ur. 48,602 
At Aug. 31, 1905 47,854 682 H.P. 69,678 
Geelong—At Aug. 81, 1904 - 10,442 397 H.P. 19,988 
At Aug. 81, 1906 i 14,076 480 n.r». 271,896 


Further data, illustrating the growth of the Melbourne under- 
taking during the past tbree years, is afforded graphically in the 
report. The Melbourne undertaking has made excellent progress 
during the year under review, the result for the period being a gross 
profit of £6,455, as compared with £3,460 for the previous year. 
The lamp connections increased during the year by 43 per cent., 
and as the demand for light and power continues unabated, the 
directors have decided to order a 1,000-kw. steam turbine generating 
set for shipment at an early date. The Geelong undertaking is aleo 
making steady progress, the gross profit for the year amounting to 
£1,284, while the lamp connections have increased during the 
period by 40 per cent. A dividend on the ordinary shares of 
ls. 10d. per share recently paid by the Adelaide Co. in respect of 
the period ended August 31st, 1905, has been taken into this com- 
pany’s profit and loss account. The directors anticipate an increas- 
ing revenue from this source in future years. 


Liverpool Overhead Railway Co. 


THE directors’ report for the half-year ended December 31st says 
that the gruss revenue reccipts amount to £39,638, and the working 
expenses to £32,187. 
The number of passengers carried during the last two years is as 
follows :— 
Half-year Half.year Half-year Half-year 


ending ending ending ending - 
June 39, Dec. 81, June 90, Deo. $1, 
1904, 1904. 1905. 1905. 


First class 735,228 705,215 678,697 625,430 


8,402,144 8,525,985 — 8,109,959 9,946,980 


Total... .. 5,624,421 65,618,752 6,658,118 6,617,672 

Although the number of passengers carried during the past half- 

year shows a slight iucrease—-the increase has been entirely in cheap 

workmen's tickets; there has been a falling-off both in first and in 
third class traffic. 

The directors have introduced a system of differential fares with 
the view of meeting the competition of the tramways. The average 
receipts per passenger amount to 1°78d. compared with 1:90d. last 
year. | | 
The Seaforth extension was opened in July, but the through train 
service to Southport has not yet been inaugurated owing to the delay 
in completing the necessary rolling stock by the Lancashire and 
Yorkshire Railway. | 

The Seaforth extension has increased the working expenses with- 


out so far produciug any corresponding increase in earnings. 


REVENUE ACCOUNT, 


Receipts from passenger traffic amount to £38,757 7 3 
Miscellaneous receipts and interest ess 955 Pd 481 2 5 
£939,638 9 8 
Less working expenses and transfer to renewal funds 32,196 11 7 
£7,461 18 1 
Deduct interest on mortgage debentures, and on calls 

paid in advance .. vs v3 " Ps bs 4828 5 8 
l £3,123 12 10 

Add balanoe brought forward, June 30th, 1905 4,9396 11 6 
Leaving available for dividend £7,460 4 4 


The directors recommend the declaration of a dividend of 5 per 
cent. per annum on the preference shares (less income-tax), leaving 
a balance of £3,784 to be carried forward to next half-year. 


Central Electric Supply Co. 

THE report for the year ended December 31st, 1905, reads :— 

Energy has been supplied to the St. James’s and Pall Mall 
Electric Light Co., Ltd., and the Westminster Electric Supply Cor- 
poration, Ltd., throughout the year to an amount of 7,102,960 units. 
The Bill promoted in the last session of Parliament to enable the 
company to extend the works on the Grove Road site and to lay 
additional maius for the supply to the distributing companies 
received the Royal Assent. The company is interested in the pre- 
sent year in the Bill of the West London Electric Undertakers' 
Association promoted by the Westminster Electric Supply Cor- 

oration, Ltd., the 8t. James's and Pall Mall Electric Light Co., 

td.. the Kensington and Knightsbridge Electric Lighting Co., 
Ltd., and the Notting Hill Electric Lighting Co., Eid. After 


— — ̃ 1 


B ta > 
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making a full allowance for sinking fund and depreciation, the net 
balance for the year 1905 is £291; add balance brought forward 
from 1904, £7 ; amount to be carried forward, £298 5s. 3d. 


St. James’ and Pall Mall Electric Light Co. 


THE directors’ report for the year ending December 31st, 1905, 
eays:— The supply has been distributed from the Carnaby Street 
and Mason's Yard stations of this company on a total of 286,084 
8-c.P. lamps, being an increase of 7,195 in the past 12 months. For 
this purpose 6,654,217 units were generated at these stations, and 
2,385,260 were purchased from the Central Electric Supply Co., 
Ltd. For the information of the shareholders, a copy of the report 
and accounts for the past year of the Central Electric Supply Co, 
Ltd., is enclosed, from which it will be seen that no dividend has 
been declared in respect of the year 1905. The dividend of £2,500 
received last year from the Central Co. has not been carried to the 
contingency fund «f the St. James' and Pall Mall Electric Light 
Co., Ltd., as had been intended, but has been brought into this 
year’s net revenue account. The directors regret that the profits 
on the past year's trading do not admit of the payment of a benus 
on the ordinary shares, as in previous years. The amount ordinarily 
available for this purpose has been absorbed by the special charges 
incurred in defending the company’s interests in Parliament, by 
large temporary disconnections of lamps owing to extensive re- 
building operations in the district, aud by further reduction of the 
rates for supply rendered necessary by severe competition. 


'The net profits applicable to dividend on sbares for the year 1905 

were .. v5 4s » os ix ; 8 S .. £29,744 1 0 
Add balance brought forward from 1904 .. .. 2,891 9 3 
£32,635'10 3 
Less interim dividend, paid in August last, for half-year ending 

June goth, at rate of 7 per cent. on preference shares, £3,500 : 

10 per cent. on ordinary shares, £10,000  .. is E = £18,500 0 0 


Leaving an amount now to be dealt with of .. £19,685 10 8 


The directors propose to divide this amount as follows :— 


A. By payment of s dividend at the rate of 7 per cent. on the 
reference shares for the second half-year .. M. .. £3,500 0 0 
B. By payment of a dividend on the ordinary shares for the 
second half-year of 78. 6d. per share, making, with the `~ 
interim dividend paid on August Ist last, a total distribu- 


- tion of 124 per cent. for the year es 15,000 0 0 
C. Amount to be carried forword  .. Ws oe T 685 10 3 
£19,135 10 3 


` STATEMENT OF ELECTRICITY GENERATED, SOLD, &c., YEAR ENDING 
DECEMBER 31st, 1905. 


Board of Trade units—Generated  .. T e eee e 6,654,217 
bi Purchased ss ke P T 7.660896 

Quantity utilised— Private supply , 
Publie lighting. " - 148,049 
Used on works.. e 162,057 
Total ... weds >, ean m v5 zu ee 7,977, 582 
Quantity expended in distribution 25 a - 1,061,895 
Number of lamps on circuit, December 81st, 1905. . . 286,084 


SyvbpNEY T. Dosson, Chief Engineer. 


An extraordinary general meeting will be held at the offices 
after the ordinary meeting on Tuesday, 13th inst., for the purpose 
of confirming the following resolution passed at the extraordinary 
meeting held on January 22nd :— 


That the Pill introduced into Parliament, intituled a Bill to Authorise the 
Association of Electric Supply Undertakers in the West of London, and for 
otber Purposes,” a draft of which has been submitted to the meeting, be and 
the same is hereby approved, subject to such additions, alterations and 
variations as Parliament or the directors may think fit to make herein, 


Companies Struck Off the Register. 


THE names of the following companies are to be struck off the 
Register within three months, and the companies will be dissolved, 
unless cause is shown to the contrary :— 


Associated American Electrical Manufacturers, Ltd. 
Bee-Bee Electrica] Engineering Co., Ltd 

Dynamic Gas Power Co., Ltd. 

Harbourne Electrical Manufacturing Co., Ltd. 
Industrial Electric Co., Ltd. 

Ozone Industrials Syndicate, Ltd. 

Paris Singer Electric Carriage Co., Ltd. 

Pekin and North China Electrical Corporation, Ltd. 


Giant's Causeway Electric Tramway Co. 


THE meeting of this company was held at Portrush on 29th ult., 
Mr. Anthony Traill, D.L., presiding. 

The directors had again to report a large increase in the receipts 
for the year, viz., to £3,934 from £3,617 in 1904 and £3,377 in 
1903. The number of passengers carried has increased to 128,546 
from 119,876 in 1904 and 108,154 in 1903. The net profits 
on the years working were £1,783 2s., against £1,479 1s. 9d. 
in 1904, and £1,241 14s. 8d. in 1903. The number of miles 
run by electricity had increased to 29,347 from 28,489 in 1904, and 
27,954 in 1903. The steam miles had increased from 5 80 to 6,600 
during the year. The directors were able owing to this increase in 
the net profits to still further reduce the outstanding debt against 
the net revenue which had accumulated during many unprosperous 
years in the earlier history of the undertaking. That debt, which 
was £2,702 at the end of 1902, had been reduced in the succecding 
years to £2,550 in 1903, £2,156 in 1904, and now to 41, 455 at the 
close of 1905—i.c., a total reduction of £1,247 in three years. Out 
of the balance of £1,783 2s. the directors had paid 4 per cent. on 
£13,750 debenture stock and 4 percent. on the mortgage of £10,000 
borrowed for the construction of the Causeway extension, in addi« 
tion to the large reduction of the old debt above referred to. | 

The report was adopted. 
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Dublin United Tramways Co. (1896).— The report 
for the half-year ended December 31st last states that the amount 
available for division is £49,707, out of which it is recommended 
that dividends be paid for the half-year at the rate Of 6 per cent. 
per annum on the preference shares and at the rate of 6 percent. 
per annum on the ordinary shares. It is proposed to place £4,000 . 
to reserve fund, £1,000 to accident insurance fund and £2,500 
towards maintenance in tbe current half-year. The dividends 
recommended and the sums added to reserve, &c., will absorb 
£42,600, leaving £7,107 to be carried forward. The Bill promoted 
by the company to transfer the undertakings of the Dublin United 
Tramways Co. and the Dublin Southern District Tramways Co. to 
this company received the Royal assent on August 4th last. The 
old companies were dissolved by the Act, and, in consequence, only 
one set of accounts is now required. 


National Telephone Co.—The directors recommend the 
following dividends for the half-ycar ended December 31st last, 
after payment of the dividends on the preference shares, viz. :— 
At the rate of 6 per cent. per annum on the preferred stock ; at the 
rate of 5 per cent. annum on the deferred stock, less income-tax, 
carry ing £125,000 to reserve and about £10,000 forward. The 
dividends are at the same rate as for the corresponding half of 1904. 


Great Northern aud City Railway Co.—The report 
for the half-year ended December 31st states that the total 
revenue receipts amounted to £45,711 as against (£306,509 for the 
corresponding period last year. 'The number of passengers carried 
for the same periods, excluding season ticket-holders, were 6,330,661 
and 5,227,595 respectively. The number of local season tickets 
issued during the half-year was 2,663 as against 2,511 for the half- 
year ended December 31st, 1904. The number of three-route 
season ticket-holders using the company’s line during the past half- 
year was 2, 292. 


Kensington and Knightsbridge Electric Lighting 
Co.—The directors recommend a dividend on the ordinary shares 
for the half-year ended December 31st at the rate of 10 per cent. 
per annum, making with the interim dividend paid on August 1st 
10 per cent. for the year. It will be observed from our Share List 
that this compares with a dividend of 12 per cent. for 1904. 


Waterloo and City Railway Co.— The report for the 
half-year ended December 31st states that the gross receipts, less 
Government duty, amounted to £17,464, and the working expenses 
to £7,858 durivg the past half-year, as compared with £17,676 and 
£7,891 respectively for the corresponding period of 1904. The 
balance available for dividend, after providing for interest on 
debenture stock, is £9,155, and a dividend at the rate of 3} per 
cent. per annum on the ordinary stock will absorb £8,775, leaving 
£380 to be carried forward. This dividend is at the same rate as 
for the corresponding period of 1904. The London and South- 
Western Railway Co., who work this railway undera perpetual 
agreement, have given notice of a Bill to be introduced into Parlia- 
ment, in which it is proposed to take power to acquire the under- 
taking upon terms to be agreed between the two companies. 


Telegraph Construction and Maintenance Co.—The 
directors propose to pay a dividend of 10 per cent. (£1 4s. per 
share) in addition to the 5 per cent. already paid, making 15 per 
cent. for the year 1905. "This is at the same rate as for the year 1904. 


Dick, Kerr & Co.—It is stated in the Manchester 
Courier that a proposal was placed before the shareholders at an 
extraordinary general meeting held in London on 1st inst. as 
follows :— P 

1. That each of the 61,000 existing issued preference shares of the company 
of £5 each, and that each of the 9,000 existing unissued preference shares of the 
company of £5 each be, and the same is hereby, sub-divided into five preference 
shares of £1 each. 

2. That each of the 52,000 existing issued ordinary shares of the company, and 
that each of the 8,000 existing unissued ordinary shares of the company of £5 
n be, and the same is hereby, sub-divided into five ordinary shares of £1 
eacn. 

Prospectuses.—Canadian General Electric Co.—There 
are being offered for sale by Messrs. Sperling & Co. 11,000 shares 
of $100 each of the Canadian General Electric Co., Ltd., at $1424 
per share (£29 5s. 8d.) The company has been in existence since 
1891, and all the capital is stated to be now entirely Canadian. 
The company has in perpetuity the exclusive right to manufacture 
and sell General Electric apparatus in Canada. The gross business 
of the Canadian General Electric Co. is reported to have increased 
very rapidly, and the general belief is that the progress of Canadian 
industrial development during the next few years will be even 
more rapid than in the past, owing to the building of the' Grand 
Trunk Pacific Railway,the Canadian Northern Railway, the Ex- 
tensions of tbe Canadian Pacitic Railway, and the coustruction of 
the great electrical power stations at Niagara Falle, and many 
other important enterprises now under wav. The company has 
over $5,000,000 of work on hand. The subscription list will be 
closed to-day. 

Brazilian Rubber Plantations and Estates, Lid.—This com- 
pany also has been offering 145,000 shares of #1 each for sub- 
scription. The company is to acquire and work rubber plantations 
and estates in North Brazil. . 

The Anglo-Swiss Asbestos Co., Ltd.—'l'his company has been 
inviting subscriptions (the list closes to-day) for 49,696 preference 
shares of £1 each. 

The Rubber Estates of Johore, Ltd.—Rubber prospectuses are fall- 
ing thick and fast just now. The latest is issued by this company, 


‘which has been inviting applications for 115,000 shares of £1 each, 


and which is to develop a grant of 25,000 acres of land in Johore 
for agricultural development and the planting of rubber. The list 
was to close last Tuesday. 
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MARKET QUOTATIONS, 


Wednesday, February "th, 


| Latest Fortnight's 
CHEMIOALS, &. | Price. Ine. or Dec, 
| 
| | 
a Acid, Hydrochloric "T percwt. , 5/- is 
a „ Nitric.. de Es per ewt. 99J. : 
& „ Oxalio.. per cwt. 82/. " 
a „ Sulphuric per cwt. 5/6 
a Ammoniac, Sal ie 725 per owt, 42/- . 
a Ammonia, Muriate (crystal) .. per ton £33 10 ks 
a ». WW vs s per ton £30 vs 
a Bleaching powder .. per ton £5 10 T" 
a Bisulphide of Carbon .. per ton 418 | a 
a Borax .. se oe xi .. per ton £13 us 
a Benzole (90 96) $s a .. per gal. 104d. vs 
a „ (50 95) e - .. per gal. 10d. she 
a Copper Sulphate per ton £24 10 | 15s. ine, 
a Lead, Nitrate A per ton £25 ; ae 
6 „ White Sugar.. perton | £31 | s 
a „ Peroxide i $% per ton £2" 10 | as 
a Methylated Spirit .. ee .. pergal. | 2/6 vs 
a Naphtha, Solvent (90% at 160°C) per gal. 5/6 | a 
a Potassium Bichromate, in casks per ib. | 3d. . - 
a Potash, Caustic (75/80 %) .. per ton 42820 
a Potassium Cyanide - .. per lb. 73d. ia 
a Shellac es - m .. per ct. 200/- 10s. ine, 
a Sulphate of Magnesia per ton 44 10 | 2s 
a Sulphur, Sublimed Flowers per ton £6 10 s 
a $i Recovered ME . per ton £5 10 vs 
a EA Lump m ix . per ton £5 Vw 
a Soda, Caustic (white 70 ) .. perton | £10 15 : 
a „. Crystals ss 2s per ton £8 5 : 
a Sodium Bichromate, casks per 1b. 21d. | " 
a - Cyanide ie .. per lb. 1d. v» 
“a 
METALS, &c. | 
b Aluminium Ingots, in ton lots . per ton £160 | - 
b i Wire, in ton lots per ton | £191 ; 
b 90 Sheet, in ton lots ., per ton £1 ; 
b Babbitt's metal ingots  .. .. per ton £13 to £140 à 
c Brass (rolled metal to 12") basis per lb. 9d. | : 
c „ Tube (brazed) EM .. per lb J0xd. 2 
€ „ „ (solid drawn). per lb 91d. M 
€ „ Wire, basis "e per ib 9d. i 
€ Copper Tubes (brazed) per lb | 1!4d. . 
e $$ „ (solid drawn) .. per lb. 1144. 
g Copper Bars (best selected)  .. per ton £03 
g Copper Sheet ss s .. per ton £93 | 
9 „ d  .. per ton | £93 
s „ (Electrolytic) Bars .. per ton £92 
6 55 » Sheets . per ton £104 
€ n m Rod : per ton | £95 
e » H C. Wire per lb. 11d. 
f Ebonite Rod vs ae .. per lb. 8/8 
10 Sheet ET zè .. Per lb. 8/ - 
n German Silver Wire «a .. per lb. 17 | 
h Gutta-percha, fine es .. per lb. 6/- to T- | La 
h India-rubber, Pars fine .. per lb. 6/13 to 5/5 ine, 
1 Iron, Charcoal Sheets .. perton £18 l $e 
i , Pig (Cleveland warrants) per ton | 52/21 114 dec. 
i , Forgings, according to size per ton From £11 | P 
© ii Scrap, heavy a .. per ton = 47/6 to boJ. iis 
í , Wire, galvanised No.8 .. per ton £9 15 | aS 
g Lead, English Ingot s? .. per ton £16 15 12/6 dec. 
9 n ». . Bheet vs .. per ton 419 | 12/6 dec. 
m Manganin Wire No. 98 .. .. per lb. 8'. sa 
g Meroury 85 ke ae .. per bot. £776 276 inc. 
d Mica (in original cases) small . per lb. | 6d. to 1/- ss 
rr íi „ medium per lb. 9/6 to 4/- - 
ü » „, large .. per lb. 4/6 to 8/6 iy 
p Phosphor Bronze, plain castings per lb. 1/1 to 1/8 - 
p „ rolled bars & rods per lb. 1/14 to 1/3 T 
p s » Strip & sheet per lb. 1/4 T 
o Platinum . per ox. 91/6 | 6s. inc. 
e Silicium Bronze Wire. .. per lb. lld. to 114d. bs 
€ Steel, Magnet, &co'd'gtodesc'p'n per ton | £58 | os 
M „ in bars 415 to 240 os 
55 80s. to 403. 
g Tin, Block .. bs Vs .. per ton | 160 05 10 din 
n „ Wire, Nos. 1 to 16 .. .. per lb. 1/104 | bu 
p White Anti-friction Metals— 
“ White Ant brand. .. per ton £46 to £70 ix 
J Yarns, 2/10s Grey Cotton, on sp'ls per lb. 8d. zs 
j vs lea. Flax m .. per lb. bgd. 
j » 8 ply 10 Ibs. Russian. per lb. 41d. 
j » 10 lbs. Russian, single per lb. i 
4 „ 180 lbs. Jute rove .. per ton £11 
Zinc, Bh't (Vieille Montagne bnd.) per ton £82 5 


eee 
Quotations supplied by :— 


a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd. i Bolling & Lowe. 
c Thos. Bolton & Sons, Ltd. j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashby, Ltd. 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 
f India. Rubber, G. P. and Teleg. n P. Ormiston & Sons. 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
g James & Shakspeare. p The Phosphor Bronze Co., Ltd. 
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City of Buenos Ayres Tramways Co. (1904).— 
The directors recommend. the payment of a balance dividend of 
ls. 3d. per share for the year ended December 31st, 1905, and that 
42,750 be transferred to the general amortisation fund, leaving £82 
to be carried forward. 

Stock Exchange Notice.—The Committee have ordered 
the undermentioned security to be quoted in the Official List :— 
Kalgoorlie Electric Tramways, Ltd.—4£100.000. 5 per cent. “A” 
debenture stock and £100,000 6 per cent. “ B” debenture stock. 

Metropolitan District Railway Co.—The directors 


announce a dividend on the 4 per cent. guaranteed stock for the 
past half-ycar at the rate of 14 per cent. per annum. 
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STOCKS AND SHARES. 


z 


Wednesday afternoon. 

Witatevae the cause may be, there is no disguising the fact that a 
distinct hiatus has set in amongst the investment markets. Money 
continues fairly expensive, but as there is abundarce of capital on 
offer at rates ranging from 44 to 5j per cent., it cannot be com- 
plained that tightness of money is at the bottom of the prevailing 
restraint. Some people put down the restraint to the after-effects 
of the Election, others to the Algeciras Conference, others to 
uneasiness of investors at the triumph of Labour candidates. But 
the unpleasant fact remains that Stock Exchange business has 
not re-awakened, so far this year, to a full extent of ita responsi- 
bilities towards those who live—or attempt to live—by it. 

Only false shame wouid deny one obvious sequel to lack of busi- 
ness in the Stock Exchange, viz., it renders the task of the scribe 
so much the more difficalt as he surveys the field, now common- 
place and uninteresting, to be covered by his efforts printed in 
small type. : 

Electricity supply shares are again a more cheerful topic to 
discuss than they have been until last week for some time 
past. There is the usual decline of 58. to notice in St. James’ 
and Pall Mall shares. But Westmintters are a similar frac- 
tion harder at 11}, and they have recently been amongst the 
weakest of the weak shares. Smithfield and Sonth London 
shares have both risen 58., and the same amount is scored 
by the Ordinary and the Preference shares of the London Elec- 
tric Supply Corporation. It is a little singular that these last 
and low-priced shares should be in request while their heavier 
brethren remain, in many instances, depressed. — Metropolitan 
Ordinary have also advanced 5s , the movements in shares all bei 
confined to this sum, while of the prior securities only Midlan 
Electric Debenture claims attention by rising a poiat. Edmund- 
sJn's new Debenture stock is 4 premium. 

We hear that a little syndicate has been formed to experiment 
with’ a new incandescent electric lamp which its inventor claims 
will give better light at a quarter the cost of the lamps now in use. 
Inventors and fishermen are, of course, only a trifle less modest 
than journalists, but the syndicate has got so far as to talk of a 
company being formed to exploit the lamp, with a capital of 
£100,000, 

Ry the time this paper is in its readers’ hands, Central London 
and City and South London Ordinary stocks will be quoted ev their 
dividends. There was some exchanging of Central London Ordinary 
for the company’s Deferred stock und tbe latter thereupon improved 
to 884, equivalent to 844 er dividend. But City and South Loudon 
has again fallen, the hopeful speech of the new chairman at Tuesday's 
mecting notwithstanding. Oae of the papers is advocating a 
purchase of the stock asa good lock-up, an opinion with which 
we should not quarrel, Metropolitan and Districts are both dull. 

Trade in manufacturing circles connected with electricity is said, 
in the City, to be looking up, and this may have something to do 
with the rise in Crompton shares to 23, aud in Babcock & Wilcox to 
+4, this latter being a rise. Whispers are afloat with regard to an 
increase in the already good Babcock dividend, and there were 
many buyers in the market on Monday and Tuesday. Dick, Kerr 
Preference have hardened to 6}, the Ordinary keeping at 83. We 
have heard nothing to add to our previous information as to the 
early splitting of the shares. Edison & wan A” shares are 2s. Gd. 
up at 18. but India-Rubbers gave way 10s. to 183. 

Reference was made here last weck to the new issue of £150,000 
"B^ Debentures by the Cape Electric Tramways, and Stock 
Exchange opinion is somewhat divided as to whether the security 
deserves attention or not. The luckless company has fallen into 
such discredit through events fresh in the minds, at any rate, of 
shareholders, that confidence looks somewhat askance at the new 
issue. On the other hand, the stuck was underwritten by Wernher, 
Beit & Co. for nothing, and it will pay 54 per cent. on the money. 

‘Traction varicties are irregular. British Electric Ordinary are 
à lower, and London United Preference Debenture stock four 
points down. There is no need to labour oft-repeatad reasons for 
the weakness now apparent in the London United descriptions. 
But the Arventine group has 4dvanced, Anglo-Argentine Ordinary 
4, to 9, the Preference |}; to 6,'; and Belgrano A ” Preference 4 to 
6. London General Omnibus collapsed to 113 upon a reduction of 
2 per cent. in the dividend, due, of course, to motor reasons. 

National ‘Telephone Preferred put on 4 at 114, and this was the 
only change upon the dividend announcement, which came to about 
what the market had looked for. Chili Telephones are 4 firmer at 
Ri. In the Telegraph section. Marconi's have another rise of 4 to 
their credit, making the price 13. The Anglo-American group 
shows weakness, and Direct. United States shares at 15 have lost 
their rise of last week. Eastern issues call for no remark, and the 
Trust companies are equally colourless so far as their prices go. 
A premium of 23 points is quoted on the new Canadian General 
Electric shares, now being offered at $1423 per $100 share. 


Venezuela,—No change apparently has taken place in 
the situation as regards the cable dispute with France, excepting 
that, according to reports, President Castro is busily making 
preparations for war, and has stated his intention of not being 
" bluffed." His gunboats no longer run between Trinidad and 
Amacura, 
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TELEGRAPH AND TELEPHONE COMPANIES. 


— 


Stock : , Business done : 
Present NAM or Dividends for the last QE s | Quas | Weokended: joe f 
Issue. | Share four years, Yan. Slat. Feb. 7th, Feb, "th, Fall — 
| d 1906. 
— Ut. oe A — — 
| 1902. 1905. | 1904. 1905.5 Highest Lowest. 
17,700 | African Direct Telegraph, 4 % Debs... : | 100 4 4% 4% 4% 984 —1013 984—1014 - ie. al 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 | 10 il Nil | Nil T 84— 4i 4i a ney eM | 
155,6001 Do. do. 5 96 Debs., Nos. 1 to 1,250 Red, | 100 Nil | Nil Nil 595, | 83—88 R3 — 88 pa, ^ SF | 
Anglo-American Telegraph * oe ac Stock 60/6 | 61s. 23%, 34% 65 — 67 65 — 67 67 | 664 | .. 
8,148,700 Do. do. do, 6% Pref. Stock | 6 96 6 95 % 6 , 114 —115 1124 —113) 1144 | 1125 | m 
8,148,700 | Do. do. do. Deferred . | Btock D^ 23. Nil 195 181— 183 171— 18i 18%, | 1% | — È 
60,000 | Anglo-Portuguese Tel., 595 Mort. Deb. Stock Red. | 100 E ee a 80 102 —104 102 —104 1037 1094 | .. 
-44,000 | Chili Telephone, Nos. 1 to 44,000 pb" ony AE ae 17. Ti— 8k B— M ai 8 | +a 
1,932,856! | Commercial Cable Sting. 500 year 4 % Deb. 8 Sk. Red. | Stock | 4% 4 25 4% 4% | 97—99 97 — 934 984 9i, .. 
16,000 | Cuba Telegraph .. E WES Y 110% | 5% 5 968 | B8À- 9 Bh— 9 85 ne 
. 6,000 Do. 10% Prei. | 10 | 10 6% |10% |10%§| 17—18 17 — 18 alo e" 
129,981 | Direct Spanish Telegraph, Ord. ^ 5 4% 4% | 4% 4 968 88— 38 — 50 zn 
- 6,000 Do. do. 10 % Cum. Pref. 6 |10% |10% |10% | 10 95 m 87 BÍ— 83 * is 
30,000 | Do. do. 44 % Debs, : .| 50 44% 905 44% | 44% 99 —102 99 —102 D. 25 * 
60,7100 | Direct United States Cable : 20 2 8 of 82% 15 — 16 xd 144— 154 xd 151 15 
70,000 | Direct W. India Cable, 44 96 Reg. Deb., 1 tol, 200, R. 100 | 4 44% 4 % 44% 99 —101 99 —101 ee 
4,000,000 | Eastern Telegraph, Ord. Stock : — Stock | i: EA ie & A 7 96 5 9658 | 148 —151 148 —151 1504 1484 | 
2,000,000 | Do. 84 Pref. Stock | 100 5 | BA% | BAY 330913 — 933 92 — 94 923 915 | 
1,848,772 Do. Mort. Deb. Stock Red. .. | Stock | 4 49 | 4 8 455 | 1074—1094 109 —1094 UN NW "eb 
800,000 | Eastern Extension, Australiaca, and China Tele. . 71% T% | 7 6 955 144— 15 144— 15 1423 14g 
752,400 Do. 4 95 Deb. Stock | Stock | 4% | 4% | 495 | 4958 | 107 —109 107 —109 * 5. 
800,000 | East & B. Afric, Tel., 4 95 Mt. Db., 1to 8,000, red.1909 | 100 | 4 96 4% | 4% 4% | 101 —103 99 —101 xd | .. 
20,0001 Do. 4 % Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 0 | 25 | 4% 4% | 4% 4% 101 —103 | 101 —103 1024 ud 
180,887 | Globe Telegraph and Trust = 10 |£3 54% 58 5 llài— llixd llA— lij 115 11 
180,887 Do. do. 6% Pref.  . 10 | 6% | 6% | 6% | 6% 144— l4ixd | 144— 143 143 1413 : 
150,000 ip Portam Telegraph, e 10 12% 15 2 % * 871— B94 871— 894 874 is i 
ifax an ermudas Cable, 44% Ist Mort.) | | | a * ( M 
42,900 || Debe within Nos. T 1300, Rad. } 100 | 44% | 43% | 44% | 44% | 99 —101 100 —102 ; ＋ 1 
17,000 1 Telegraph 25 10 96 | 10 96 18 96 5 9, 57 — 59 57 — 59 572 9 * 
951,127 | Marconi's Wireless Telegraph . 1 | F T T 85 17 — lyse li— 1} 83/9 31/3 Fk 
72,680 | Monte Video Telephone Co., Ltd. Ord. 1 8% | 8% 4% ; — 1 — 1 18/- RS T 
86,492 Do. do. do. . Pret, 1 5% | 5% | 5% 2 3 1 [1 18/14 e i 
1,983,388 | National Tele hone, Pref. Stock 100 6 95 6 96 6 96 6 96 113 —114 1134 —111j 1144 1133 ty 
1,066,667 | Do. 0. Def. Stock 100 44% | 595 | 5 5% | 110 —112 110 —112 1112 | 110j 
15,000 Do. do. 6 % Cum. lst Pret. | 10 6 % | 6% 6 2 6% | 18 — 15 13 — 15 ^ ax 
15,000 Do. do. 6 95 Cum. 2nd Pref. .. 10 6% | 6% 6 6% | 11—18 11 — 18 2» 
260,000 | Do. do. 5 96 Non-cum. 8rd P., 1 to 250, 000 | 5 5% | 5% | 5 $ 596 | b&— 54 58— 5 T 
2,000,000 | Do. do. 84 95 Deb. Btock Red. ..| Stock | 84% 8496 Bà 84% | 994—1014 994 —1004 103 
1,69,99 | Do. do. 1% Deb. Stock Red. 100 | 4% | 44 | 44 | 445 | 104 —108 104 —106 1055 | 1044 
179,818 | Oriental Telep. and Elec. 1 to 171,504, fully paid | 1 6 96 6396 64% 6 96 l— 1% l4— l4 27/6 os 
60,000 Do. do. do. ` 695, Cum. Pre-. 16 6˙% 6% | 6% iz— 13 li— uu 25 
100,000 | Do. do. do. % Red. Deb. Stock | 100 * * * 4% 97 — 99 96 — 98 RA 
100,000 | Pacific & "open Tel., 4% Guar, Debs.,1to 1,000 | 100 4% | 4% | 4% 4% 99 —102 99 —102 
11,8991 | Reuter's D 8 5% | 595 | 5% | 5 %S "u— 7 "1— 72 a 
60,000 | Telephone Co. .of E gypt, 4h % Deb. Red. 100 * aan ee 4396 102 —105 103 —106 +1 
8,201 | Submarine Cables Trust à Cert. 6 & 6% | 6 25 6 % 127 —130 125—128 * . 
90,000 | United River Plate Telephone NOS 5 17% 8 8 & i "ó— 77 - 75 * 
40,000 | Do. 5 95 Cum. Pref., Nos. 1 to p" 5 5 96 5% 5 96 5 53— 5. — 65% 14 
179,947 | Do. do. 5 % Debs. .. . | Btock 5 2 | 6 2 5 96 5 96 110 —112 110 —112 111 
15,6091 | West African Telegraph, Shares y | 10 2 4 11% 4 96 94-— 10 94— 10 We * 
80,008 | W. Coast of America, 1 to 80,000 & 53,001 to 58, 008 | 2 | Nil | Nil | il i _— 1 — 4 * 6 
160,000 | Do. 4% Debs., 1 to1,500 guar. by Braz. Sub. Tel. 100 | 4% | 4% | 4% 4% 94 —101ʃ 100 —102 e d 
907,930 | Western Telegraph, Ltd., Nos. 1 to 207,930 10 77% 718 77 55 | 1-14 141— 143 i 14 
75,000 Do. do. 6 % Debs. 2nd series, 1906 | 100 5 % 5 » b % 5 96 100 —102 100 —102 M - 
563,380 Do. do. 49 Deb. Btock Red. 100 4% 4 4% 4% 102 —104 102 —104 1031 
83,821 | West India and Panama Telegraph .. io 10 Nil Nil Nil S 2— Ê 1— È - 
84,568 Do, do. 6% Cum. Ist Pref. 10 7 96 7 96 6 96 6 96 Bi— 8 Bi— 84 
4,669 Do. do, 6% Cum. 2nd Pref. A 10 Nil Nil Nil T 64— 7 64 TA 
: 60,000 Do. do. 5 e. Debs., Nos. 1 to 1, 800 100 5 % 5 96 5% 5% 100 —103 100 —103 
ELECTRICAL eee MAN UFACTURING AND INDUSTRIAL COMPANIES. 
| 
170,000 | Anglo-Argentine Trams, 280,008 to 490 oe 5 - zs | 8 96 6 964 | 61 93 94h 8; : 
200, Do. o% Cum. Prefs. b 855 5 % E- 95 53 — 1— 67 64 514 | s 
266,600 - Do. amni. 6% NO Stock, 1836 100 an 7 64 | 6 140 —148 14b —148 1499 | .. | . 
285,100 | Auckland E. Trams., 5 % lst Mort. Deb. Btock. .. 100 | 5 5% | 5 104 —106 104 —106 105 E dtes 
000 | Babcock & Wilcox, 1 to 580,000 1 n 174 EF. i6 $I 4 4— 41 wo me vi 
100,000 . do. Cum. In 1 to 100,000 . 1 a 6% 6 6 1 2 1 Ira 41/8 is — i 
000 | British Aluminium 7 % Cum. Pref. . ae T- 6 Nil Nil Nil 8/6 | 6 — 82 i ws 
20,000 Do. do. „A 6 Cum. Pref. .. T b Nil il Nil 8/- 5 — 5 5 — 64 "m sa as 
20,000 Do. do. : Funding Certs. 6 2 T n is 2— 8 3— Bj (5j- zi +è 
800,000; Do. do. 1st Mort. Deb. Btock Red. Btock | 5% 5 5 5 96 98 —103 98 —102 - es 
800,000 | British pd ros E. “Ren Def. Ord. Stock 100 es 8 6 es 120 —128 190 —123 1213 1204 as 
g00,000 | Do. Pref.Ord. Stock — .. .. 100 3 5 .. 110 —118 110 —113 11000. 
115,000 Do. Cum. Perp. Pref. Stock .. ..]| 100 oe 5 5 5 106 —111 108 —)11 e T | es 
240,400 Do. 4 Ist Mort. Debs. *9 1 to 6,950 eo ee 40 ee 4 4 108 —106% 108 —106 % ee ee ee 
220,000 Do. Vanoouver ds pn 1 to 2,200 | 100 ea 101 —104 xd 101 —104 oe a T 
British Electric Traction T we 10 8 6 6 We 88 8 — E 84 83 š 
161,487 Do. do. 6 Porn AE 10 6 6 6 6 964 104— 11 1013 T " 
1,415,4221 Do. do. Btock | 5 b b b 119 —121 119 —121 el d : 
410,178 Do. do. 96 2n Deb. Btock oak Red. 10⁰ T ère 4$ 43 98 —100 98 —100 99 2" 
100,000 | British Insulated and Hels AS Gables A . 8 10 8 8 8 96$ 7— 73 7— d os i - 
100,000 . 0 6 96 um. Pref. ee ee 6 6 6 6 6 § 6 — 64 63— xd ee ee . 
% 1st Mort. Deb. Red. 100 éd 4 4 108 —106 108 —106 ee ee ee 
212,000 potas N . pebi. < .| 100 En 4 98 —100 98 —100 aa ix En 
estinghouse h : 
400,000 { 375,001 tc 475,000 5 6% | Nil i lj— 9 1}— 9 4% : 
1,016,868 Do. 4% Mort. Deb. Stock 100 T 4 4 4 96 Ti — 77 — 82 798 79à ; 
50, TBrowettt Lindley & Co., Ord. se ee es ee £1 Nil N N i ee I5. ü . N ee ee ee 
50, Do. do. 6% Cum. Pref... £1 Nil Nil Nil aj 14/6 to 1 14/6 to 1 T - = 
106,781 hice: Electrical Engineering, Ord 9 1 to 105,781 ee 2 Nil Nil Nil ee C j— 9/9 oe ec 
150, Do. Non-cum. 6 eee 2 6 6 6 ec 1 H li 1 31 / ae os 
Do. Perp. Deb. Btock Btock 4 4 447 99 —10 98 —100 984 és —1 
125,000: - o X 1 Po 00 Deb. Stock per 95 " 96 82 — 63 99 — 8⁴ Le ) Fx e 
100,000 uenos Ayres e ano, v sa d — 757 73/9. - 
10,000 Do. " 6 % Cum. Prel., 1 to 40,060 5 ‘ 6d 64 dà 5.— 6 bi — a r 543 +à 
27,500 Do. “B” do 1 to 27,500 b ; 6 6% č: 5ł— bł 54 514 - -" 
817,700 Do. 596 Deb. Stock  .. d . | 100 à 5% 5 2 5 $ 106 —107 105 —107 1 105 T 
190,000 Do. 54 2nd Deb. Stock — .. 100 |54|5 5 101 —104 102 —106 y | on ug d 
105,000 | Calcutta Trams., 1 to 106,000 2x vs i5 5 E 6 96 8% 7 10 94— 10 933 948 2 
610 Do. 105,001to 187,610 ii Vs 5 ‘cs 2 2 8d. — 9 9 — 93 954 | 9à +} 
850,000 Do. 96 1st Deb. Stock bi ..| 100 s M 4 104 —106 104 —106 1054 | T T 
000 | Oallender's Cable otion shares e i B 15 19$ 1 11 — 12 11 — 12 11 s T 
40,000 Do. M 8 % Cum. Pref. 0 6 5 b b : 5 5$— b 5i ee ee ee 
800,000 Do. 44 % 1st Mort. Deb. Stock Red. Stock | 44 43 43 44 108 —110 1084 —11 Xe x +4 
491,222 | Cape E. me 1 to 491,222 . 1 a 15 10 b 96$ — lk á— 18/9 - - 
450,000 Castner-Kellner Alkali, 1 to 450,000 1 Rh 4% | 4% Ys | in 1X * — 175 = = E: 
290,211 44% lat Mort, Deb. Stock 100 eee 44% dg 43 97 —102 —100 xd 22 vs "T 
1,999,698 Central lend Railway, ria Stock vs .. | Btock | 4 4 4 4 | 95 — 97 — 97 96 9⁵ ; 
~ 580,816 Do. tS Pref. Btock ee Stock 4 4 4 4 104 —106 104 —106 | ee ae e. 
590,816 Do. do. ae .. | Btock | 4 4 4 4% | 86 — 89 87 — 90 | 89 871 41 
1,480,000 | City and South London Reil, và Stock 81 14% 43 — 46 41 — 43 42 3 —2 
85,000 Crompton & Co., Nos. 1 to 86,000 Reg, Dede’ 8 5 Lee li— 25 2— 27 9 +è 
eg. 
100,0003 900 ot £100, AE Ra Dotai w) e | 5% | 95—9 96 — 99 | e 
Unless 


A period of nine months. 


t Quotations on Liverpool Stock Exchange, otherwise stated all shares are full 
And bonus of 10s, q Manchester Bhare List, teas 


Continued on net page. 1 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Cintinued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


Prod Btock Closing Closing Business done | Rise + 
m P NAME or Dividends for the Quotations week ended | or 
lese. ä Share. last four years. Jan. 31st. Feb, Tth. | Feb. Tth, 1906. | Fall— 
t 1902. , 1908. | 1904. , $1906. Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,000 .. i» Ke ot 5 * 10 ea -- 9 - i 
61,000 Do. do. 6 Cum. Pref.,1t061,000 .. Mt 6 4 6 6 6i - ES 
294,150 Do. do. -44 Deb. Stock .. : .. .| 100 "e Hi 44% 44 104 —106 104 —1 os, ee 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 $ e 6 6 ry 1 1 1 T ve 
59,987 Do. 6 % Pref. between 1 and 60,000 10 80 6 6 6 1 1 1 i - 
63,400 Do. 4 % Debs. , 100 RS 4 4 4 99 —101 99 = . .. 
800,000 Do. 14 1 ..| 100 .» 5 99 —101 dp a? ; 
800,000 Do. “ B” Deb, Stock 100 $4 96 96 — 98 96 — 98 be ri 

. 99,261 | Edison & Swan Utd., A“ ghrs., , £8 på., 1 io 99,061 b Nil § ee - pa 2 of 1} .. 

. 17,189 Do. TS Psharee, b 7,189 aA 5 Nil Nil $ zá 24— 2} , TT 
B44,0231 De e Wr b. Stock Red. .. .. 100 4 4% T 86 — 88 B6 — RB .. .-- 
100,0001 Do. 5 % 2nd b. Btock Prov. Certa. all pd. | 100 b 5 5 5 92 — 97 92 — 97 * ee 
112,100 | Electric Construction 1 to 112,100 2 6 4 =e à— af E al . . 
81,890 2o do. 7 Cum. Pref., 1 to 81,890 2 7 7 7 d 2 — " 1 .. —1 
200,000 do. : * Ist Mort. Deb. SR. Stock 4 4 4 4% 90 — 93 89 — 92 ae 
25,000 Gene P lectio Co. d Cum. Pref. .. 10 5 5 5 * 91 e 93 B. — a = x 
200,000 Do. do. 4 Mort. Deb. Btock | 4 4 4 4% 96 —100 — 99 

78,000 | Gt. N. & City Rail Pref. Ord. ' A” 4 96 1 to 78,000 10 üs 3 4 I4 5— 11 1 d ee 
96,000 | Greenwood & Bu 7 2 Cum. Pref. " es 10 kh 7 7 7 10j— 11 1 li T 
80,000 Do. Mort. Debs. „„ A 5 5 5 of? 102 —1 102 —103 : ee 

, 7 * 

45,900 Do ort. Deb. Btock Stock 4 — "C" ie .* ^ j 
50,000 | India-Rubber, (ute Fercha & Te h Works.. | 10 10 10 5 1 184— 193 18 — 19 
B00,0001 Do. do. 4% 1st Mort. Deb... | 100 4 4 4 by —10 99 —102 A 
87,500 N Overhead zan. d. i 10 là T li Nil 1 24 L 2à ec 

10,000 Do. Pref. £10 paid .. 10 5 5 5 5 96 — "i mup " “* — * 
600,070 1 United Trams A m 1 to 50,007 es 10 8 6 4 2 10 — 11 10 — 11 ES ee 
899,930 Do. do. 008 to 100,000 (£4 paid) 88 10 8% 6 4 966 4— 6 4— 5 E ae 
125,000 Do. do. 5: Cum: Prel, 1 to 125,000 .. 10 $3 T. 555 ie 8 100 91— 9i 84 Se 

1,881,000 Do. do. 1st Mort m^ Stock 1 T2080 .. 4‘ 4% 4 97 — 1 92 — *. d. 

814,016 | Metropolitan Electric Trams, Defd. je E 1 Nil Nil Nil id — ^ i 8 90) ee 
500, Do. 5 % Cum. Pref. puer ida 1 5% | 5% | 59, | 5% => ik e T . 
350,000 Do. 44 % Deb. Stock Red. S 22, 1: 20D ^ ks 44% 44% 104—106 104 —106 1 T 

20,000 Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 vs 6 96 6% 5 — 5 — T e 

24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 10 b 4 5 $ * ot a He ise 
24,500 Do. 5% Cum. Pref.,1 to 20,000 & 40,001 to 44,500 10 5 5 5 5 1 e es “ee 
245,000 Do "A Deb. Stock .. vi ..| 100 44 44 1à 108 — 1 108 — x "T » 
87,850 | Tele Construction and Maintenance : 12 | 20 4 20 15 | 15 % 86 — oe 

... 150,0001 | 96 Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4% 100 —102 100 —102 os M 

8,599,200 Undergd. E ; Lon., 5 % Profit Shar 8. Nts .. . ee 5 | 5 96 — 99 OR — . +1 
540,000 | Waterloo & dig "DP Ord. 8tock ss. ae | ME ay oe 8à | 38 96 — 99 97 —100 25 

66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 83 6 96$ as 2 — d 2 — 40 am "s 

66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 5 ca mM 4— 4 4— 4 81/ $s 
246,806 Do. 4% Ist Mort. Deb. Stock — .. —.. ..| 100 4 14% | 4% 82 — 87 82 — 87 T 

ELECTRICITY SUPPLY COMPANIES. 
| || 
,000 do. 44 96 1st. deb. stock .. | 100 os X 44 102 —105 102 —105 da " T 

29,977 Brompton & Kens, les, Li Bop, Ord 110309. 5 | 8% 10% 13 22 | s » » 8j : 

,900,000 | Central Electric 8u "rand donar. Deb. Stock .. — 100 | 4 1 | 4 4 | 102 —105 102 —105 103 — 

* 80,000 | Charing Cross and Strand Electricity Supply „ | 8 10 84 | 84 | 54b | öğ & | 6 $6 | Hj 
80,000 - — — 96 um. . | 5 | & | | 5 4 5ra | Ta 
40,000 Do. | s Gity Un. Undertaking » Um. Prf. | : | | 4 » | 4 | - : ‘ : EET aa T 

, .. | .. , | .. .. .. 

420,000 Do. do. x1 Deb. Stock Red. | 100 | 4 4% | 4*9 | a% | 10 —108 | m —108 | ot | * 
170.605 City ot bidon Elec. Ligh 1 Don. rer | ES | b 5 93 E 111 —12 11 — 19 11 2 "i 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 .. | 10. 6 | 6 6 % 64 191— 14} 18j— 14} i | 18g os 
400,0001 Do. 5% Db. Stk. , Scrip. ey at 115) all pd. on | 5 | 5 |, 5% | 5% 122 —126 122 —126 bs T 
800,000 Do. 44 95 2nd Db. Btk., Prov. Crts.,allpd. | 100 44% 43 44% | 100 —102 100 —102 102 | A 

~ 40,000 pisi. of Des EN | Power, ont 3 | 39 e A w as | li— 8 118 — B" 3M . 
50,000 4 5 AN * fs ie — — 

40,000 Gong" of London. Electrio L htin Ord, 1—40,000 10 4 4 44 4 965 | 94 
Repos mm M T ref, 40,001 —60,000 10 6 6 | 6 6 5 EL A — nr 1213 124 an 

E LI o. | ! = re ** .. 
400,000 Do. do. & nd De. Sd: Stock 4 4 4 nhà | 100 —103 | 101 —103 „ 22 Hs 

80,000 | Edmundson's Electric Corporation, Ord. Shares . b 7 7 7 5 968 8 "t ko. 5 99/6 95/- ee 

80,000 Do. do. 6 % Cum. Pref. 6 6 6 | 695 — 15 op 5 z 
820,000 | Do. do. 43 % Ist Mort Deb. B | 100 44 Hi | Hi 44% | 104 —1C6 | 104 —106 105 104 

10,000 | Folkestone, 1 to 10,000 aig 5 | as | 4 96$ 54— 52 51— sà 3» PN 

10,000 Do. 5 95 Cum. Pref., 1 to 10,000 EL oun e n uc | 5 — | 5 — T as 

75,000 - De: a Ist. Deb. Stock — .. MU of ws » | 4 d» | 101 m xd E ar 8 "M ‘a 

13,000 ove, to 5 .* | FE | .. .. .. 

10,00 Do. New (£5 10s. aid) s d n a6 % 8 % 71— 8i 711— 8 as EN š 

87,309 | Do. 4% Deb. pm é 100 e 4% | 4% | 4% 98 —101 98 —101 25 N ed 

7,300 | Do. 44% Deb. Stock .. ..| 100 " % | 48% | 955 | 98 —101 98 —101 $ " 

21,000 | MESE am and Knightsbridge Electric Ord. | 5 |10% 1 12 & | 10 |  104— 114 104— 114 T ea 
90,000 do. do. 4% Deben. Stk. Stock 4% | 4 | 4 | 4% 98 —101 xd | 98 —101 5 | M 
111,000 London Electric Supply Corporation, E Duc n : E 2 | : c l 2 | : — 2 | 41/3 * + 
60,000 | | | 7o — y= | .. oe 
874,895 | Do. do. 4%1st Mort. Deb. Stk. Red. | Stock | 4 4 4 . 98 —101 98 —101 | ex 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . 5 1 8 10 % 10 966 a 93 9—10 | 9g 94 i 
20.000 | m. $ 10 tM WR URL — n aud : 4 i | 4 2 107 xr 107 111 = a 
220, ‘ S 0 n . | ee | à — T 
250,0001 Do. 96 Mort. Deben. Stock Redem. | Btock | | 96 95 — 97 95 — 97 | "e 
250,000 | Midland Electric Corporation, 44 % Ist TR Deb. 100 4 4 44%, 100 —102 101 —103 96 102 E +1 
57,009 | Newcastle-on-Tyne, 1 to 57,009 s 5 8 96 8% | 924968 | 8— 8 8 — E 2B DT a 

111 Do. 57,010 to 75,000 o* E eo | 5 re | ee .. 2/44 Ae 8 8 — | LRL * .. 
{ 57,009 Do. 5 % Pref., 1 to 57,009 . i. a 5 | 5%, 5 5% | — M | ei 
17,991 Do. 57,010 to 75,000 aé ; IN 5 P» 3 2/44 64— 6 64— | - 
10,852 | Notting Hill Electric Lighting „%% EE S 6% T 95 6 % 134— 14 134— 14 4 
64,000 Do. do. 4% 1st Mort.Deb...  .. 100 | 4% | 4% | 4% | 4% | 98 —100 98 —100 5 
18,500 | Oxford, 1 to 96 and 407 to 18,810 : P " 5 64% 1% 5 96 62— 64 a F ý 
50,000 | Do. 4% Deb. Stock . SEES "s 4% | 4% 99 —101 | 99 —101 | boe 
40,000 St. James’ and Pall Mall Electric Light, Ord. |. 5 143 143% | 144% | 124% 111— 124 11 = 19 E 
20,000 Bo; do. 7 % Pret. pori e am P5 174 ud 7 96 7 96 7 — 7 — 8 | . 
150,0001 do. 84 % Deb. Stock Red. 100 n 34 8495 | 34% 97 — 99 97 8 x 
12,000 smithpeld Markets Electric Supply, Ord. .. 5 2 4% 4% 4% 2— 24 i— 23 | +} 
60,000 Do. do. do. 4% Deb. Stock Btock | 4 4% 4% 4% 76 — 80 76 — 80 i^ 5 ii 
65,000 South London Electricity Bupply, Ord. ae 5 1176 8 96 4 96 3 — 33 81— 33 | "9j. 66/3 | +} 
103,700 | South Met. Elec, Lt. & Power (Ord.. - Y 1 Nil Nil Nil -- 1 y 55 2 iv d Des 
85,368 (Late Blackheath and Greenwich {2% % Pref. . 1 Nil 7 96 7 96 7 96 17 14 lfa— 1% | 22 
148,292 | Dist. E.L.Co.) 44 05 Ist Deb. Stk. 100 ui 44% 44% 45% 105 —108 1 3 | Me 
888 W Supply, FE 3 : : 2 s 2 - % 5 5 18 61 m= 51 ix ME 

: um. re 70 T a x ^ra — 
200,000 Do. do. 43 9% lst Mort. Db. Stk. Red 100 2: D | 444 43 | 104 —106 104 —10 105) E- Ne 
110,000 | Westminster Electric Supply, Ord. P 5 12 133% 4% 13 % 10 y 113 10?— 11; De | n +} 
28,151 Do do. 44 96 Cum. Pref, 2: b b b 96 b 96 5 96 M— 58 | Si— Ög a xs 
Bhares not offi uoted :— Companies, ord., 60—612. ^ IO 
t Unless otherwise stated all 8 are fully verim dividends, 
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EXPERIENCE IN THE ELECTRIC LIGHTING 


OF TRAINS IN INDIA.” | 


Mr. SHAD BOLxr, the Director of Railway Construction in India, has 
reported upon the Stone train lighting system as used on the 
Jodhpur-Bikanir Railway, and upon the independent storage 
battery system as used on the Rajputana-Malwa Railway. Mr. 
Shadbolt’s communication bears the date of September 25th last. gn 

The Indian Railway Returns for 1904 enumerate the number fof 
coaches fitted for lighting with electricity, some 485 of these being 
distributed as follows:—Rajputana-Malwa Railway. 238; South 
Indian Railway, 95; Kalka-Simla Railway, 92; Johdpur-Bikanir 
Railway, 44; Burma Railway, 19; Great Indian Peninsula and 
Indian Midland Railway (jointly), 3; and the Bengal-Nagpur, 
Bombay, Baroda and Central India, and Eastern Bengal State 
Railways, 1 each. 

The Jodhpur-Bikanir Railway lighting system is not the Stone 
&ystem in its usual English form, where each vehicle is an inde- 
pendent unit, but a modification required by the metre gauge of 
the line. A dynama and set of accumulators are fitted to each van 
only, fore and aft of the brake of the passenger coaches, all of 
which are wired and connected through flexible couplings. By 
limiting the number of dynamos to two per train, the destruction 
of the belts from the action of the compensating slip on the pulley 
has proved a serious item in the maintenance of these installations, 
amounting to 9 per cent. of the annual cost of working. With 
trains fitted with 46 5-c.r. lamps each, the cost of lighting three 
trains for 12 months amounted to Rs. 2,715-13-0, of which nearly 
one-half was occasioned by the expenditure of Rs. 1,365 odd for 
the inspection and running staff; an inspector was also carried on 
each train to superintend the lighting, and the sum of Rs. 502 odd 
was expended for re-charging accumulators and replacing parta 


thereof. 
Our contemporary says:—A8 compared with the pamphlets 


circulated by Messrs. Stone & Co., which state that in English 
practice inspection need only be made after six months, 
“ oiling after 14 to 20 days, and re-charging and cleaning accumu- 
lators after 15 to 16 mouths,” the Jodhpur-Bikanir practice, based 
on 12 months’ working, involves the oiling of the main oil-box of 
the dynamo once a week, and of the rocking arm every day, while 
accumulators are tested and the specific gravity adjusted every 
month, snd a complete overhauling of the dynamo, and cleaning 
and re-charging of the accumulators every six months. 

The other system described in the memorandum is the inde- 
pendent storage battery system in use on the Rajputana-Malwa 
Railway. This involves the carrying on the coaches of a number 
of independent batteries which when; discharged are taken out and 


re-charged. : 

Mr. A. T. Honldcroft, of the Rajputana-Malwa line, reports that 
hermetically sealed batteries failed to give satisfaction in regard 
to ascertaining the specific gravity and volume of the electrolyte, 
and the difficulty of ascertaining the condition of the cell, while the 
compound used for sealing the cells left a thick deposit at the 
bottom of the cell, and in some cases caused short-circuiting. An 
open type cell, with a removable vulcanite lid, was therefore 
adopted. Other difficulties were those due to vibration, resulting 
in the breaking of the lugs of the positive plates; in a very few 
cages the paste in tbe negative plate has fallen out, while in others 
deliberate malice manifested itself by filling the boxes with filth 
and nitric acid. The system has, however, given every satisfaction, 
and the company has effected savings in the cost of train lighting, 
a considerably improved light being secured at a little over half 


the cost of oil. 


SELENIUM AND; ITS USES. 


Tue element selenium, which is destined to play so important a 
part in wireless telephony, has recently been the subject of experi- 
ments at the hands of MM. Aichi and Tanakadate, at Tokio, who 
found that by heating up the selenium to a temperature of 220° C., 
and then cooling it, they obtained a curve of variation of electrical 
resistance which did not pass through the origin, and that they 
could obtain increased conductivity, and a positive temperature 
coefficient over a large range of temperature, the variation of con- 
ductivity being apparently due to a modification of molecular 


structure. 

Selenium was used in 1875 by Werner Siemens in the construc- 
tien of a selenium photometer, but at that time the metal could 
only be prepared to be sensitive to the red, orange and yellow 
rays; recently, however, selenium has been prepared in such a 
manner that it is extremely sensitive to both radium and Rontgen 


radiations. 

M. Ruhmer, in L’Eclatrage Elvetrüfve, October 14th, 1905, 
describes a photometer and radiometer for Rontgen rays, in which 
he makes use of selenium specially prepared for this purpose. 

The selenium element is placed in series with a battery and a 
milliammeter, the reading of which increases or decreases in a 
manner exactly analogous to the intensity of the photographic and 
therapeutic effects. This Rontgen radiometer is the first measuring 
apparatus which permits of an exact dose of Röntgen rays being 
given, except by inference, in therapeutie applications. 


* Indian Engineering, 
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The effect of light upon the conductivity of selenium has been 
employed by M. Julius Pintsch in the automatic lighting of gas 
buoys, and the general arrangement of such an apparatus is 
diagrammatically shown in fig. 1, where d is the selenium element 
placed in series with a battery and a relay, the armature of which 
takes up the position b or c, depending upor the amount of light 
falling upon the selenium ; the battery current from f then passes 
by way of b or c through one or other of the two solenoids, thus 
actuating the cock k, opening it to light up the buoy at dusk or 
closing it to extinguish the lamp during daylight. 

The consumption of current by the selenium element is so small, 
that the smallest dry cells will readily last for 12 months ; the relay 
battery f is specially constructed to withstand shocks. Such an 
apparatus has been in uninterrupted use for a considerable time 
without giving the least trouble. 

In Bells first photophone the solar rays were projected by a 
mirror on to the silvered membrane of a special speaking trumpet, 
and thence reflected to the receiving station ; as the vibrating mem- 
brane is sometimes concave, sometimes convex, the rays are ren- 
dered convergent or divergent, and are concentrated on a selenium 
element placed at the focus of a parabolic mirror at the receiving 
station, and in series with a telephone. In 1880 Bell and Tainter 
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succeeded in talking over a distance of 200 metres by this method, 
but using the rays of an arc lamp for the purpose. 

Now M. Ruhmer has been able to telephone without wires, with 
perfect success, over a distance of 15,000 metres, making use of 
apparatus illustrated diagrammatically in fig. 2. 

A microphone is connected in series with a battery and the secon- 
dary of a transformer, the primary of the transformer being 
arranged in series with a direct-current arc placed at the focus of 
a parabolic mirror; at the receiving end a selenium clement is 
arranged at the focus of another parabolic mirror, and is connected 
in series with a battery and a telephone. , 

Variations of intensity of radiation are produced in the arc 
exactly corresponding with the words spoken into the microphone, 
and these varying radiations acting upon the selenium reproduce 
the words in the telephone. 

M. Ruhmer, using a 60-cm. searchlight, has recently held com- 
munication between Berlin and a clock tower on the Falken- 
berg, using this apparatus, manufactured for the purpose by the 
Schuckert Co. 


9, 


In spite of the absorption of S dns in transmission, of dispersion, l 


and the fact that the perfectly polished parabolic receiving mirror 
received only the 100 millionth part of the light from the trans- 
mitter, the words spoken into the microphone at Berlin were 
heard, clear and distinct, in the telephone at the receiving end. 

As a larger receiving mirror would gather more rays, it is certain 
that this method could be operated over much greater distances, 
such being only limited by the curvature of the earth, since with 
this method, as distinguished from wireless telegraphy, the two 
stations must be reciprocally visible. 

The results obtained show that the method is of considerable 
practical importance, and has a distinct sphere of usefulness in 
naval work, possessing several advantages over wireless telegraphy. 

M. Ruhmer has also acbieved success in telephoning in both 
directions, and will publish at a later date the results of his work 
in this direction. 


THE GERMAN ELECTRICAL INDUSTRY. 


THE EAR 1905 a PERIOD or PROSPERITY. 


THE practical freedom from electrical promotions which obtained 
in 1904, extended to 1905, which was a year of progress and con- 
siderable industrial activity in all branches owing to the large 
demand experienced both in Germany and abroad. Notwithstand- 
ing increases in the number of workmen and the introduction of 


overtime and night shifts, a scarcity of skilled workers was notice- 
able in the heavy departments incidental to the construction of 
dynamos, motors and transformers. In the cable branch also, and 
particularly lead cables, the degree of employment was consider- 
able, the export market showing special signs of development. 

The exports of cables to Russia and to Central and South 
America were considerably grester than in 1904, and Holland also 
became a larger market for cables. The orders increased so much 
that the number of workmen was inadeqnate for the purpose of 
completing tbe cables as speedily as was necessary, and higher 
wages had to be paid in many cases. The principal exports in 
1905 were as follows, as compared with the previous year :— 


1906. 1904. 
Electrical machinery . . 12,786 tons 12,164 tons 
Accumulators 9 "EE Fs . . 2,41 „ 2,576 „ 
Cables n" n m pis .. 28,773 „ 19,028 „ 
Telegraph and telephone apparatus, &c. ‘604 „ 574 „ 


The shareholders in the Allgemeine Elektricitäts Gesellschaft, 
whose financial results for 1904-5 were briefly referred to in this 
journal on December 1st, 1905, approved the accounts at the recent 
general meeting, although some of them urged the payment of a 
higher dividend than the rate of 10 per 
cent., which was eventually passed. The 
gross profits amounted to £616,576, and the 
net profits to £547,733, these comparing 
with £521,935 and £428,331 respectively 
in 1903-4. As in former years, the sum 
provided for depreciation — £22,990, as 
against £28,823 in 1903-4— is inconsider- 
able, as the new machinery and equipment 
have again been written off out of the 
profits, and thus the machinery and tools 
are completely written off in regard to the 
machine works, the apparatus department, 
the glow lamp factory and the cable works. 
The report of the directors states that a 
satisfactory increase in the turnover and 
orders took place in every branch, and the 
favourable results might have been in- 
fluenced by the preparations of various 
industries in anticipation of the new com- 
mercial treaties, the effects of which the 
German electrical industry would have to 
reckon with. The development of steam. 
turbines for land and marine purposes was 
successful, and the technical and economical 
preliminaries for the introduction of elec- 
tric and high speed railways appeared to 
be now fulfilled, although the experience 
now being gained would have an important bearing upon the 
actual adoption of clectric traction. As to the ramifications 
of the company, the report mentioned that the organisation 
embodied 32 companies with 62 bureaux abroad, as well as 
26 installation bureaux and 17 engineering departments in 
Germany, whilst 29 agencies were maintained in countries outside 
of Europe. Owing to the import duties, the company had 
been compelled to take up manufacturing in Russia, and for that 
purpose the Russian subsidiary company increased its capital and 
acquired the works at Riga from the Union Electricity Co. At the 
date of the report the company had in its employ a total of 
30,366 workpeople as compared with 27,487 at the corresponding 
period of the previous year. The machine works, where 7,252 
persons were engaged, delivered 25,829 dynamos and 1,962 trans- 
formers of a total of 476,761 Kw. during the year, being an increase 
of 68 per cent. in the output in Kw. ; the apparatus factory afforded 
employ ment to 6,405 persons, the turbine works to 1,568, the cable 
works to 5,634, and the motor-car works to 663 workers. The 
Nernst lamp was improved, and the simplification of the burner 
had allowed of a considerable reduction in the price of the lamp. 
All branches of industry provided the company with orders during 
the year, including the ironworks for driving auxiliary machinery, 
the coal mines, and the paper and textile trades ; and considerable 
activity was manifested in central stations and tramways. The 
capital of the company is now being increased to £5,000,000. 

The Siemens-Schuckert Works Co., which will be remembered as 
an amalgamation of the heavy electrical engineering departments 
of the Siemens & Halske Co. and the Schuckert Co., is only re- 
sponsible to these two companies, and therefore reports directly to 
them in regard to the business transacted each year. In these 
circumstances it is necessary to turn to the reports of one of the 
two proprietary companies for information. Taking the Schuckert 
Co., for instance, we find appended to the company's annual state- 
ment a separate report dealing with the Siemens-Schuckert Works 
for 1904-5. This report states that the working results fully 
realised expectations, and rendered possible the distribution of 
satisfactory profits to the proprietors, after baving made pro- 
vision for depreciation to the extent of £108,680; but the 
amount of the profits is not disclosed in the report. 
During the year the large demand compelled the com- 
pany to increase the working plant, and the sales organi- 
sation was also extended. The orders received for gene- 
ratore, motors and transformers represented 421,862 xw., apart 
from 14,000 motors of low powers. In addition to making further 
progress in regard to installations in mines and ironworks, the 
company carried out many new central stations and extensions of 
old works. The question of stations for long-distance transmission 
had led to the elaboration of new schemes. The 35,000-volt trans- 
mission plant ordered in the previous year had been set in 
operation with success, and fresh proposals with. pressures up to 
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50,000 volts were partly in preparation and partly being 
executed. A large demand was experienced for steam 
turbines, and the experience gained with the Zoelly turbine 
had fulfilled expectations. The company was considerably 
interested in the conversion of the Hamburg-Altona Railway 
to electric traction, and the single-phase system had proved 
its advantages. The report briefly mentioned the labour troubles 
which occurred at Munich in the spring, and at Berlin later in the 
year. The share capital stands at £4,500,000, of which £500,000 
had not been called up during the year. The Siemens & Halske 
Co. helds £2,502,500 of the share capital, and the Schuckert Co., 
the sum of £1,997,500. It is now proposed to call the remaining 
£500,000 in order to enable the company to deal with the numerous 
orders which have been received recently. 

The accounts of the Siemens & Halske Co. for 1904-5, which were 
approved without discussion at the recent general meeting, show 
that the company bas had another satisfactory year indicating 
improvement over the previous 12 mouths. Given in one total, the 
gross profits amounted to £451,077, as compared with £370,500 in 


1903-4. The general situation is as follows :— i 
1904-5. 1903-4. 

Share capital .. 2, 725,000 22, 725, 000 
Loan 2: i $us .. 1, 413,000 1,430,000 

Net profits ; 293,381 220,167 
Depreciation  .. ses 61,969 53,431 
Dividend, per cent os 9 7 
Carried forward... PP 51,340 56,057 


It is important to noté that the net profits have been arrived at 
after having written off the sum mentioned for depreciation. The 
profits realised from the company's share in the Siemens-Schuckert 
Works Co. are not specifically enumerated. The directors’ report 
states that the manufacturing business developed satisfactorily, and 
the ordera received were about one-third greater than in 1903-4. 
The transfer of the light electrical engineering department to the 
new works on the Nonnendamm was completed in the spring of 
1905, and the greater portion of manufacturing is now carried on 
there. After a reference to the development in telephone appa- 
ratus, fire alarm signals and measuring instruments, the report 


pointed out that a number of railways in Germany and abroad had - 


adopted the company's switch and signalling appliances. The new 
Tantalum lamp, after reaching a daily production of 1,000 lamps, 
was brought under public notice, and both manufacture and sale 
had made satisfactory progress. As far as electric railways are 
concerned, the extension of the Berlin underground line from the 
Knie to the Wilhelmsplatz was to be opened in 1906, and the 
negotiations fora prolongation of the railway into the inner por- 
tion of Berlin seemed to be approaching a conclusion. In conjunc- 
tion with the Allgemeine Elektricitiits Gesellschaft, the company 
had entered into an agreement with the City of Hamburg for the 
construction of a city and suburban railway at an estimated gost of 
£2,050,000, and the contract had been approved in principle by the 
citizens, The report mentioned the late labour troubles, which 
arose, it appears, for the first time in the history of the firm, and 
which led to the temporary closing of the works. The balance- 
gheet shows that the company is interested in the Siemens-Schuckert 
Works Co.to the extent of £2,500,000, in the Austrian Siemens- 
Schuckert Works Co. for £450,000, and for over £500,000 in various 
subsidiary companies. It was stated at the general meeting that 
the works were well employed, and satisfactory results were also 
expected for the present financial year. 

The Schuckert Co. (Elektrizitits Actien Gesellschaft vorm. 
Schuckert & Co.) has again declared a dividend, this being the first 
occasion of profit distribution for a period of several years. At the 
recent meeting, certain shareholders desired to be informed of the 
amount of profits received from the company's investment in the 
Siemens-Schuckert works, but no information on the subject was 
placed before them. The main financial features of the Schuckert 
Co. are given below :— ` 


i 1904-5. 1903-4. 
Share capital .. £2,100,000 £2,100,000 
Bonds 1,460,000 1,535,000 
Net profits d 73,022 63,373 
Dividend, per cent. 4 . Nil. 


The surplus available for dispusal becomes increased to £133,827 
by reason of the balance brought forward from 1903-4, and after 
providing for the payment of the 4 per cent. dividend, there remains 
£46,146 to be carried to the next account. The directors’ report 
states that the Siemens-Schuckert works yielded satisfactory 
.results, and the company's other investments and participations 
also in the majority of cases realised larger surpluses. The com- 
pany holds £1,441,000 of the share capital of the Nuremberg Con- 
tinental Co., which is entered at one-half of its nominal value. At 
the Schuckert meeting it was suggested that the share capital of 
the Continental Co. should be reduced. "The directors replied that 
attention had already been given to the ‘question, but that an 
opportune fime for the scheme to be undertaken had not yet 
arrived. 

The Elektrische Licht und Kraft Anlagen Gesellschaft (Electric 
Light and Power Investmept Co.), of Berlin, has declared a 
dividend for 1904-5 at the rate of 7 per cent. on a share capital of 
£937,500, as contrasted with 5 per cent. on the same amount of 
ordinary capital in the preceding year. According to the accounts, 
which show the profits in a single total, the gross revenue from 
shares, syndicate participations and interest reached £131,850, as 
compared with £96,347 in 1903-4, and the net protits were £85,104, 
and £61,016 respectively. The company's loan capital is £875,000, 
and the interest payments absorbed 439,375. In addition to 
numerous German undertakings, the company is also interested in 


many lighting and power enterprises in different parts of the: 


an oscillation transformer. 


world. A loan of £60,000 advanced to an English firm still stands 
in the books, and the sum of £15,000 represents the company's 
holding in the Underground Electric Railways Co. of London. 
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PROCEEDINGS OF İNSTITUTIONS. 


The Measurement of High Frequency Currents and 
Electric Waves. 


By Puor. J. A. FrEwING, M.A., D.Sc., F.R.S. 


(Abstract of Cantor Lectures delivered before the SOCIETY OF ARTS ; 
continued from page 194.) 


— a 


MEASUREMENT OF FREQUENCY AND RESONANCE. . 


We have seen that every electrical circuit containing a condenser 
and inductance when charged and discharged executes electrical 
oscillations with a certain definite period depending on the capacity 
and inductance. The circuit may, therefore, be compared to a 
pendulum which has a periodic time depending on its length. 
Suppose that we have two such oscillatory circuits placed near to 
each otber in the right position, oscillations set up in one circuit 
will induce oscillations in the other circuit, and the circuits are 
said to be inductively coupled. They exercise a mutual action and 
reaction, and may be compared to two pendulums coupled together 
mechanically. 

Let us suppose that we take a trace of the motion of the bob of 
each pendulum, by causing it to mark its vibrations on a strip of 
paper which is moved uniformly across its motion. We should 
obtain a curve for each, waxing and waning as the amplitude of 
the pendulum motion increased and decreased. 

It is a well known fact that shch a curve is the resultant of two 
simple harmonic motions of slightly different period, and it is the 
graphic representation of the audible effect called beats in music, 
due to the simultaneous action of two sources of sound, say, two 
organ pipes slightly out of tune with each other. Hence, we may 
resolve the waxing and waning motion of each of the coupled 
pendulums into the sum of two simple harmonic motions of 
different period. The same thing holds good in the case of two 
electric oscillatory circuits, or a pair of coupled circuits, constituting 
These are said to be closely or loosely 
coupled, according as their mutual induction is large or small, 
the coefficient of coupling denoted by the letter k being equal to 
M/A/L N, where M is the mutual inductance of the two circuits, 
and r and x are the inductances of the two separate circuits. 

If we introduce into the secondary circuit a hot-wire ammeter, 
and measure the effective value of the current in tne secondary 
circuit, we find that in proportion as the secondary circuit is , 
brought into tune with the primary circuit, so does this secondary 
current increase up to a maximum value, which is called the 
resonance value. We can plot a curve called a resonance curve, 
ordinates of which represent the ratio of the maximum or resonance 
current to any other current, and corresponding abscisste represent 
the ratio of the natural frequencies of the two circuits (see fig. 11). 
The form of this resonance curve will depend upon the nature of 
the coupling. If the coupling is very weak, then the resonance 
curve has one maximum value. If the coupling is stronger, then 
it has two maxima like the hump of a dromedary camel. When 
the tuning of the two circuits is not quite exact, theory shows that 
there are two sets of super-imposed oscillations in the circuit. The 
resultant oscillation is the sum of these two. When thetwo circuits 
are not strongly coupled and are tuned to the same period 7», then 
it can be shown that the frequencies n, and n4 of the two resultant 


oscillations in the secondary circuit are given by the formule :— 


1 


ny = Hg ———— — , 
/1—k 


he Sy. Se, 


+ 
where 4 = / V R, 
and accordingly we have 
ny ＋ „% = 2 %, - 


bod ny? + 122 
ny? — n; 

To illustrate and investigate these facts I have devised an 
instrument called the cymometer, which has proved itself to be 
exceedingly useful in connection with high frequency measure- 
ments. The principle on which this cymometer is constructed is 
as follows :— 

It consists (see fig. 12) of. a sliding tubular condenser, formed of 
two brass tubes separated by an ebonite tube. The outer tube can 
be moved by a handle A, and an index pointer P moves with it 
over a divided scale s s. Parallel with the condenser is an 
inductance coil E H, consisting of bare copper wire, wound on 
an ebonite tube. From the outer tube of the condenser o, a pin /, 
having a crutch end, lies on the inductance, and the circuit is 
completed by a copper bar La Ls of square section. With the 
instrument is supplied a vacuum tube v, which is attached to two 
small hooks placed on the ends of copper wires, which are 
respectively in connection with the outer and inner tubes of the 
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condenser. The special characteristic of this instrument is that 
its inductahce and capacity are varied simultaneously and in the 
same proportion by one movement of a handle. 

One vacuum tube consisting of a tube of uranium [glass filled 
with rarefied carbon dioxide is supplied with the instrument, but, 
by special arrangement, a tube filled with the rare gas neon, can 
be supplied. The neon vacuum tube, as I have shown, is far more 
sensitive than any other form of vacuum tube, and its glow is so 
brilliant that it can be scen in a large room in broad daylight. 

The instrument is employed in the following manner :— 

1. To Determine the Frequency of the Electrie Oscillations in any 
Circuit.—Place the cymometer so that the copper bar r4 Is is 
parallel with, and close to, any straight portion of the circuit in 
which electric oscillations are taking place. Then fix the vacuum 
tube to the two small hooks in connection with the terminals 
connected to the inner and outer brass tubes forming the condenser, 
and screw the ebonite handle into tbe thick collar k of the outer 
tube of the sliding condenser. Move the handle, thus sliding the 
outer tube of the condenser along, unti] the vacuum tube glows 
most ‘brightly. Then the end of the index P will indicate on the 
lowest of the four scalesthe number of oscillations in one-millionth 
of a second. Thus, suppose it reads 3:5. This indicates that the 
frequency of the oscillations ie 3:5 millions. Also the top scale 
reading indicates the oscillation constant of the circuit being tested, 
viz. the square root of the product of the capacity in microfarads 
and inductance in centimetres of the cymometer circuit in the 
position in which it is at that instant, and therefore of any other 
circuit which is loosely coupled and in resonance with it. If, then, 
we know either the inductance or the capacity of that circuit, we 
can determine the second quantity. The range of the oscillation 
constant for the instrument illustrated is from O to 12. The 
fréquency of the oscillations is connected with the oscillation con- 


"ir 


» — * 


Fic. 11.—RxsoNANCR Curves. 


\ 
stant by the rule: frequency = 5'033 x 10° divided by the oscilla- 
tion constant., Hence the product of the oscillation constant as 
recorded on the scale, and the number of oscillations in one- 
millionth of a second, is almost exactly equal to the number 5. 

A variety of other measurements can be made with the cymo- 
meter, which will suggest themselves if it is remembered that when 
the cymometer bar is placed parallel and near to any circuit in 
which oscillations are taking place, and which has, therefore, 
capacity and inductance, the scale reading when the vacuum tube 
glows most brightly, taken on the scale marked “oscillation con- 
stant,” gives the square root of the product of the capacity 
reckoned in microfarads, and the inductance reckoned in cati- 
metres of the circuit being tested. 

In the previous courses of lectures I have explained the mode in 
which the oscillations in an antenna throw off electric waves 
of definite wave length. The relation between the wave length A 
of the radiated wave measured in centimetres, and the frequency n, 
is given by the formula— 


3 x 10% = «3, 
Hence, since the frequency itself is expressed by the formula— 
30 5 
5 X 10° _ 5 x 10 ; 
VCL 0 

where o is the oscillation constant = Vcr. Accordingly we can 
determine the length of the radiated wave when we know the 
oscillation constant of the antenna. This can be at once deter- 
mined by placing the cymometer near to it, and moving the handle 
of the cymometer so as to adjust its capacity and inductance until 
the neon tube shines most brightly. When this is the case, the 
scale reading of the cymometer shows its oscillation constant, and 


therefore also that of the antenna. The wave length of the radiated 
wave is therefore given by the following formule— 


71 = 


10 
„ 
76 


5 x 10° 
T : 
. X = 310'0, 


or A = €,000 x O em., 
= 60 X o metres, 
= 200 x oft. 


-i = — oT 


Accordingly the cymometer enables us to measure the wave 
length of the radiated wave, hence its name, from the Greek word 
kuvua = a wave. 

In those cases in which we are using an antenna coupled to a 
closed syntonic circuit, waves of two wave lengths will be thrown 
off from the antenna. ‘These waves have wave lengths given by 
the formula— ; 


Meg V1 + A, 

u =v 12. 

Y 3 x 100 
no 

no being the natural frequency of the antenna taken alone. 

In such a case the cymometer shows us not only that there are 
waves of two wave lengths thrown off from the antenna, but tbat 
these waves are of unequal intensity and damping. The wave 
which has the greatest wave lengtb has the least damping and the 


greatest energy. The wave lengths of these two waves are con- 
nected with the natural wave length of the antenna taken alone by 


the formula— 
Ay? T Deg? m 2 No’, 


and the coefficient of coupling of the oscillation transformer can 
be shown to be given by the furmula— 
A * — M 
* T Ay?” 

For certain reasons it can be shown that the best results are 
obtained in the case of inductively coupled antennæ when the 


where , 


k ow 


Fig. 12.—THE CyMoMETER. 


coupling coefficient 1 has such a value that one of these radiated 
waves has three times the wave leugth of the other. 

The damping of the two radiated waves of different wave 
lengths is, as already observed, different, but the decrements of. the 
two waves are related to the decrements of the primary and 
secondary circuits when taken separately, and this relation has 
been determined by a formula, due to Drude. If & is the decre- 
ment of the primary or condenser circuit with the spark gap when 
taken alone, and if 5, i8 that of tlic antenna taken alone, then 
Drude has established the following relations :— 


b. At. 4, m 
2 „oO 

D = & + ô: 28 
2 ag ! 


where pi and D, are the decrements of the two waves of wave 
length xi and A, thrown off by the antenna. 


(To be concluded.) 
[.-——— 


A New Method of Automatic Boosting. 
By Max J. E. TILNEX, A. M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS a4 Birmingham, January 17th, 1906.) 


THEBE are at present sume four or five methods of auto-boosting 
and auto-booster regulating in use with varying degrees of success. 

The system here described may be of interest not only to those 
who are proposing to put down uew stations, but also to those 
engineers who at present are working under difficulties with shunt- 
wound boosters, which they cannot afford to scrap. ; 

The system is one of automatic regulation on the shunt field, 
aud this regulation is automatic both when the booster is charging 
and discharging, the apparatus being so arranged as to provide for 
reversal of the shunt excitation. With unluminated poles a regula- 
tion within 4 per cent. can be obtained on a system with a maximum 
load of 1,200 amperes at 430 volts with a variation of 500 amperes, 
representing a change from 400 amperes discharge to 100 amperes 
charve. 

The standard apparatus is show in fig. 1, and fig. 2 is a complete 
diagram of the arrangement showing booster and battery. 

The standard arrangement for tramway systems consists of a 
multiple way regulating and reversing switch, as shown in fig. 3, 
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mounted on a kind of table having all the resistances fixed under- In the case of an old booster system being converted, the existing 
neath it. . i field-breaking switch or switches can be used ; but if the apparatus 
The switch contact blocks are directly connected to the spindle is being provided for a new station, these switches will be mounted 
ofa small motor armature. There are two pairs, one pair making on the front of the table. The only other piece of apparatus is a 
main diverter capable of carrying the full output of the station, 


contact on rings 1 and 2, and the other pair on rings 3 and 4 in 
fig. 3; each pair being connected. and this is in a form similar to the shunt of a moving-coil ammeter 
The reversal of the booster excitation and the discharge before of large capacity, but of slightly higher resistance. | 
It will be seen that the armature never makes a complete jd cine 
ury 


reversal is effected by the two contacts marked s.s. in fig. 3, the 
switches as they pass on to and over these contacts short-circuiting and is therefore quite unlike the motor armature on a 
the booster field windings. In practice, no sign of any inductive _ regulator, which is always revolving. Tz | 
spark is visible, even with very rapid reversal. The field coils are in four different circuits:— _ a 
à No. 1 carries a definite proportion of the outside load diverted 

through it by the main diverter. — 

No. 2 is set to give a certain number of ampere-turns depend 
on the output of the machines running in the station, and this value 
of No. 2 coil only has to be altered when a machine is shut down or 
put on the bus-bars. | 

Coil 84 is in the circuit of the booster field when the latter is 
charging the battery, and coil 35 when it is discharging ; the change 
from one to the other being effected by dividing the inside ring of 
the switch at the point where the booster field is short-circuited 
before reversal. | | 

Coil 34 bas connected in parallel with it the small diverter men- 
tioned above. This is to compensate for the rise in volts of battery. 
In practice, I find that except when the cells have been consider. 
ably run down, or when it is desired to give them a gassing chargc 
this diverter has not to be touched. | 

This diverter will, for practically any booster, never have to be 
of larger current capacity than, say, 5 amperes, and this takes the 
place of the costly, and as I find, sometimes dangerous diverters 


„55 

| BEEE 

e | J necessary iu the case of many automatic boosters, where the main 
| | || | | current of the station has to be carried by a variable resistance, 

| whose value may have to be altered with considerable amounts of 

| | | | current passing. 2 
| | The whole apparatus can be made up in standard form, and only 
| | l requires the main diverter and the regulating resistances arranging 
| for each case ; the size of the main diverter, of course, being depen- 
| | | l | dent on the station re ed and the resistances depending on the 

fay EC ER magnetisation curve of the booster. r 
| [LBS Be e P | 
t —— dk 


As the full boost is never required on discharge, there is a per- 
manent resistance in series with the regulating resistance on the 


discharge side, 

The armature has a small current always passing through it, and 
the pole-pieces are wound with four coils, numbered 1, 2, 34 and 
3B, as shown on diagram, fig. 2. | 

Above and behind this table are mounted the terminals for the four 
field coils and the armature, two small 8. P. switches and two small 
regulating switches with their resistances behind them, also in the 
standard arrangement two lampholders wired in series with the 
little motor armature, so that this circuit can be put across the bus- 


I find in practice that it is well to give a regulation of 4 volts 
per step on the charge side, and 3 volts on the discharge side; 
and it is very advisable to work out the resistances on each side 


carefully. 
gned to carry about 0:5 ampere, and 


The motor armature is desi 
its best figure is somewhere in the neighbourhood of 0:3 ampere. 


No. 1 coil on the field is arranged to carry 50 amperes as a 
maximum, at the maximum output of the Station, and it has 
40 turns, so its maximum value is 2,000 ampere-turna. 

Coil 2 has 1,000 turns, and a current capacity of 2 amperes, 

The current in this coil is varied by means of the regulator 
mentioned previously, and its ampere-turns value can be varied 
from 100 up to 2,000 in the 20 steps provided. | 

These two coils will be the same whether the station in question 
has a top load of 100 amperes or 5,000; in the former case half the 
load would be diverted through No. 1 coil, and if the generator 
output was 50 amperes, the value of coil No. 2 corresponding to 
it would be 1,000 ampere-turns, and in the second case only 4i,th 
of the output goes through No. 1 coil, and the value of coil No. 2 
corresponding to a generator outpat of, say, 400 amperes, would be 
1,600 ampere-turns. 

Coil 34 has 1,000 turns and a current capacity of 2:5 ` 

Coil 3B has 2,000 turns and a current tere of 2 uu 

The operation of the apparatus depends on the fact that an 
movement of the switch not ouly alters the booster field, but 4155 
alters the value of coils 34 or 3B, always tending to produce a 
resultant zero flux in the small motor field system. 

Coils 1 and 2 are always producing a magnetising effect in 
opposition to one another. Coil 3a acts in the same sense as coil 1, 


Cry e and therefore the switch tends “on charge " to set itself in such a 
Fre. n l A that the flux duc to coils 1 and 3a is equal to the flux due 
A On discharge, coil 3B comes into action (coil 34 is out of circuit), 


and coil 3B acts in the same sense as coil 2, and the swi 
a voltage while using a low resistance armature. One of the two to set itself so that the flux due to coils 2 and 3B is eae a 
rh of ie for this armature circnit, and the other for the ue coil 1. 
“Mult of the No, 2 coil which also has one of the regulators in e switch operates with a difference’of about 50-— 0— 5 0 
"D with it. The other regulator is a diverter for No. 3a coil. turns— that is, the limits of variation in the load without the swileh 
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moving would be 100 am , being 50 ampere-turns on either 
side of the absolute zero field on the small motor. 

If it is desired to use the battery and booster without any 
generating plant running, it will be quite clear that if the s. p. 
switch controlling No. 2 coil is opened, Coils 1 and 38 will try and 
balance each other and the boost-out will depend directly on the 
outeide load, any variation making a corresponding variation in the 
resistance in the booster shunt field, and also in the ampere-turns 
due to Coil 35. 

The size of the etation makes no difference whatever, as the per- 
centage of load variation at which the regulator begins to operate 
is the same in all cases, so that in a small plant the small variations 
which then amount to 1 per cent. of maximum load will be dealt 
with as smoothly as the 1 per cent. variations in load of a 5,000-k w. 
Station. 

I find that with solid cast-steel poles on the booster the switch 
generally rather overshoots its mark, and then comes back. This 
is particularly the case with large variations in load, but is an 
advantage, as it helps to make the excitation follow the shunt 
current a trifle quicker than it will do with the switch going direct 
to its proper position. | 

To overcompound so as to compensate for drop in feeders it is 

only necessary for ihe value of Coil 2 to be set a little below the 
capacity of the plant running, and to divert Coil 3a by a slightly 
lower resistance. I have been able to raise the volts on a small 
system to 520 when the load comes on, and reduce them to 500 
when it goes off, so that the cars have been able to keep better 
time at the busy part of the day than they had previously been 
able to do. 

The next point to consider is the question of efficiency and 
penera running losses. The latter may be put down as consisting 
of :— : 

1, Current in small motor armature. 

2. Current in No. 2 coil. 

3. Volt drop on main diverter and No. 1 coil. 

4. Copper loss No. 34 and 38 coils. 

Of these, No. 4 may be ignored ; the resistance of No. 34 is about 
5 ohms, and of 3B about 12 ohms. 

Loss No. 3 is also quite small, as the resistance of the main 
diverter is, for & 2,000-ampere station, only about 0:00015 ohm, 
the series coil resistance being about 0:009 ohm, so that at top load 
the loss would only be 1,000 watts. 

Loss No. 2 would at full load in this case be 1:2 x 500 = 600 watts, 
and loss No. 1 would be 0:3 x 500 = 150 watts, making a total at 
maximum load of 1,750 watts. 

A very fair average load factor for a tramway station is 
25 per cent, so that the average losses due to the regulator 
would be, say, 450 watts.  'lhe efficiency of the arrangement 
may therefore be considered as the efficiency of the booster and its 
motor. ) 

I do not claim for this arrangement the very high efficiency 
claimed for the Highfeld booster, but I am of opinion that too 
much can be paid, in first cost, for a small gain in efficiency, particu- 
larly when it means putting out of service, plant which is already 
installed. 

The total cost for a traction station will not exceed £80 for 
regulating a booster up to 40 Kw. capacity in a station with an 
output of about 3,000 amperes, as a maximum, and the cost for 
larger boosters is simply dependent' on the regulating resist- 
ances required and the capacity of the main diverter for the 
No. 1 coil. | 

In the case of a three-wire network with two boosters, two 
regulators will, of course, be necessary, unless, as is sometimes 
done, the battery middle wires are taken out and the booster 
fields are coupled in series and the armatures also coupled in 
series, which practically makes the system a two-wire one ns far 
as battery and boosters are concerned, leaving the balancers to 
deal with any out of balance that may come on. 


After reading his paper, Mr. TILNEY gave some additional in- 
formation relating to a regulator which was in actual use at the 
tramway power station of the Urban Electric Supply Co., of Glossop. 
A 4-pole shunt-wound booster with laminated pole-pieces was used. 
The maximum load on the system was about 400 amperes, and the 
line pressure 500 volte. A 45-Kw. set and a battery capable of dis- 
charging up to 350 amperes had been installed, but in order to 
keep up the pressure to anything like 500 volts when peak loads 
came on, it had been found necessary to use an additional set of 
90 Kw. capacity. By using the regulator they were now able to 
carry the heaviest load with the small set, and there was no neces- 
sity to run on for charging purposes except one night a week, when 
they gave the battery an hour's gassing charge. 

While keeping the load on the machine about constant, it was 
possible to regulate from 65 amperes charge up to about 180 dis- 
charge, with an extreme variation of 16 volts. 

Mr. J. S. HIGHFIELD, ip a written communication, pointed out 
that in laying out a battery equipment to work on a variable load, 
so that the generators might run at approximately constant load, 
it was important that the battery should be of proper size for the 
work, whatever system of bocstirg or regulating might be used. 
It was not a fact that, as a concern grew, a larger battery was 
necessarily required. The conditions were different to a lighting 
load, where the battery should be properly increased as the load 
increased. In the case of loads where automatic regulation was 
required, the battery could be laid out so that it would be sufficient 
for years, since, as the load grew, in nearly every case its load 
factor improved. 

Mr. R. S. McLeon wrote saying that there was no heavier work 
for a booster than a traction system, where the load varies from 0 to 


100 per cent. overload continually, and unless the machine had 
been specially designed for this class of work, it was liable to give 
a great deal of trouble through sparking ; laminated fields were 
practically a necessity to follow up the peaks of a tramway load 
quickly enough. 

Mr. VicrToR BoRNAND said that the j'-H.P. pilot motor of the 
Thury regulator run at from 2,000 to 2,500 r.p.m. This speed 
resulted in a very quick motion of the year actuating the field 
rheostat brush. Mr. Tilney was mistaken in stating that the Thury 
regulator never automatically reversed the shunt field; this was 
actually one of its principal duties. Under the conditions stated, 
the Thury regulator would keep the voltage constant within 4 or 
even 4 percent. In his opinion, an automatic reversible booster 
should need no hand regulation. He considered that the losses in 
Mr. Tilney's regulator were considerable. The small motor of the 
Thury regulator consumed only 90 watts at all loads. 

Mr. ARMISTBAD (Wolverhampton) said that Mr. Tilney's appa- 
ratus gave satisfactory results when used with a simple shunt- 
wound booster. It enabled the battery to be charged any day, and 
it was fool-proof. 

Mr. G. C. ALLINGHAM (London) said that in principle Mr. Tilney’s 
system wus practically that of the ordinary differential booster 
worked through a relay, the differential coils being wound on the 
field magnets of a subsidiary motor. The system had the advan- 
tages that the initial cost and the losses in the various coils were 
reduced ; but these advantages were gained at the expense of the 
regulation. Most reversible boosters had & compound winding, 
which compensated for the drop in the battery, booster, &c., and 
which could easily be used for over-compoundiny. 

Dr. D. K. Morris said that the principle of Mr. Tilney’s 
regulator was the same as that of the Thury regulator, and gave 
some figures relating to the reversible booster and regulator of the 
Thury pattern, which had recently been installed in the electrical 
laboratory of the University of Birmingham. 

Mr. W. FENNELL (Wednesbury) said that the average efficiency of 
a booster was prcbably only about 50 per cent. It was important 
that the whole magnetic circuit of a booster should be laminated, 
the yoke as well as the pole-pieces. Many booster troubles were 
due to variations in the motor speed. 

Mr. M. B. BEYER said that Continental engincers did not favour 
the use of automatic and reversible boosters, which were as trouble- 
some as the batteries themselves. ‘The money would be more pro- 
fitably spent in increasing the capacity of the battery. 

Mr. S. H. HorpEN referred to Mr. Tilney's statement that the 
loss in the regulator at full load was 1,750 watts, aud at quarter- 
load 450 watts. A large portion of the loss seemed to be made up 
of fixed quantities, and he thought that the loss at quarter-load 
would be about half rather than a quarter of the full load losses. 

Mr. TILNEV, in reply, said that in many small tramway stations, 
it was not possible to keep the cell voltage at a figure to obtain 
results suggested by various speakers, as it was quite an ordinary 
occurrence in these stations for the cell voltage to rise to 2:5, and it 
was just the rapid fluctuation of the cell voltage from 2:5 down to 
2 volts, which had caused most of the trouble in connection with 
automatic boosting arrangements. "lhere was no necessity in this 
regulator, to adjust the series diverter when once it had been fitted 
up, and the small adjustment necessary to get the right proportion 
of the outside load diverted through No. 1 coil was easily made. 
The regulation of 4 per cent. which he quoted, was 2 per cent. on 
either side, nut 4 per cent. on cither side. What tramway 
engineers required was not a straight line curve in the station, but 
a straight line curve on the trolley line. The case with which his 
regulator could be made to compound up was a great advantage. 
Watching the line voltmeter and total current ammeter us well as 
an ammeter in circuit with the No. 1 coil, he found that the 
ammeter in circuit with the No. 1 coil did not appreciably lag in 
action behind the ammeter of the main circuit, and though in the 
event of a very heavy load being thrown on, there was a momentary 
swing on the voltmeter, the needle returned to its original position 
in a second, the little armature of the regulator motor almost 
moving with the swings of the main ammeter needle. Reply ing 
to Mr. McLeod, he said that in practice it was quite an 
ordinary thing to have to commence a charge with full 
current and practically no boost on the machine at all. 
With the regulator in question, he was able to keep the load on the 
generators constant within 10 amperes, The regulator had only 
been in use about three wecks, but he did not anticipate any 
trouble. There was nothing to get out of order, and all that was 
required was for the contacts to be wiped over with a little rag and 
methylated spirits, say, twice a week. Replying to Mr. Highfield, 
he did not intend to convey in any way that a larzer battery was 
necessary as the load grew. Unfortunately, they could not always 
put in a battery as big as they would like ; he supposed that there 
was a certain economic figure beyond which it was not advisable to 
increase the size of a battery for a given load, and in order to 
obtain satisfactory regulation with the smaller battery, it was more 
advisable to spend, say, an extra £300 on a booster than to spend a 
couple of thousand pounds on larger cells. 

Mr. H. SippELEv, in a written communication, doubted whether 
the average booster was suitable as an automatic reversible machine. 
Even if it were, it would be cheaper to re-wind the fields after the 
method used by Turnbull] and McLeod, and certainly simpler 
than introducing a new machine and automatic switebgear. He 
did not agree with Mr. Tilney that in practice his regulator with a 
solid field booster would pick up the peaks quickly enough. The 
use of diverters in the main circuit made the booster rather more 
sluggish than if the whole current passed through the series wind- 
ing. The volts varying in fixed steps of three or four would also 
not give a gradual enough regulation when the battery was fully 
charged. i 
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Mr. Tr replied that, as regarded laminated fields, he 
expressly stated thit regulation was better with them. He doubted 
whether it would be possible to rewind a booster on the T. & M. 
principle, unless the carcass was much larger than was needel in 
the first instance. As regarded slnggishness due to diversion, it did 
not appear to affect the apparatus as far as he could observe. He 
did not consider that a battery was nearly fully charged till the 
cells rose to 2°5 volts, and at this figure much ooarser regulation 
was permissible, as it took a much greater variation in volts to 
produce a change from, «av, 100 amperes charge to 200 discharge 
when the cells were up to 2*5 than was the case when the cells w ere 
at, say, 2:2 volts. 


Physical Society. 


AT the meeting held on January 26th, 1906, Prof. J. H. PovNTING, 
F.R.S., President, in the chair, à paper on “The Isothermal Dis- 
etillation of Nitrogen and Oxygen and of Argon and Oxygen," was 
read by Mr. I. K. INGuIs. 

A paper on “The Use of Chilled Cast-Iron for Permanent 
Magnets," was read by Mr. A. CAMPBELL. The present investiga- 
tion was made on rings in addition to rods of the standard dimen- 
sions usual in testing maguet-steels. All the specimens were 
heated to 1,000° C. and then chilled in cold water, care being 
taken to support them during the process, as cast-iron is very brittle 
at such a high temperature. The rods were tested for maximum 
remanent B and coercivitv by Madame Curie's method. The results 
showed the chilled cast-iron to be not very inferior to ordinary 
magnet-steel. Permeability curves indicated that the simple pro- 
cess of chilling used was quite satisfactory even for a tolerably 
massive ring of 6 sq. cm. cross-section. The cheapness and ease of 
working cast-iron should encourage instrument-makers to test its 
capabilities in various instruments. The iron used was grey com- 
mereial cast-iron. mE 

A paper by Prof. Lyte and Mr. Barpwis, '" On Experiments on 
the Propagation of Longitudinal Waves of Magnetic Flux along 
Tron Wires and Rods,” was read by Prof. F. T. Trovron. The 
experiments described in the paper were undertaken with the object 


of determining whether there was a definite rate of propagation of 


magnetism in iron. Contrary to what had been observed in pre- 
vious researches, the authors found that the phase lag, instead 
of continuously increasing along the bar, reached a maximum 
value and then diminished, proving the absence of true wave 


prupagation. 


ADVANTAGES OF ELECTRIC MOTORS 
FOR DRIVING INDUCED-DRAUGHT FANS. 


[COMMUNICATED. | 


To dilate upon the advantages of electric motors, eompared 
to steam engines, for driving auxiliary plant in central 


stations nowadays, may seem superficially to resemble the 


process of flogging a dead horse, but, looking a little deeper, 
it appears that motors have not yet displaced their rivals 
so far as their advantages appear to warrant. This being 
so, it is worth while to consider again, besides the ordinary 
advantages of the electric motor, the special advantages in 
connection with the driving of fans for boiler draught, and, 
with this in view, the following observations are made, based 
on experience with up-to-date induced draught plant. 

The usual type of engine for fan driving is a high-speed 
enclosed engine, with splash lubrication, direct-coupled to 
the fan, and more often than not it has a single crank, as 
the sizes in common use range about 20 H.P. The fan, 


generally centrifugal in action, is overhung from a water- 


cooled bearing. 

A suitable type of motor for the same service is a multi- 
polar series-wound machine, with speed regulation obtained 
by shunting the field coils by means of a switch connected 
to a resistance, which can be cut out to the desired extent. 
Thirty per cent. range in speed is a convenient one, and can 
readily be obtained in this manner in eight to ten steps. 
The fan iteelf -is identical with that used with the engine. 

The first consideration is the capital cost, and the advan- 
tage is with the motor by about 25 per cent., considering the 
driving mechanism: only, the fan heing, of course, the same 
in both cases. 

Next, taking reliability as regards freedom from breakdown, 
it is rather difficult to make a comparison, but, taking them 
as on an equal footing, if there is any doubt it is certainly 
in favour of the motor, and, further, from the attentions 
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iied by the engine, it is quita certain that it has to be 
shut down more frequently than the motor, and thus the 
advantage of all-round reliability i$ distinctly with the 
latter. Now, coming to cost of operation, the power supplied 
to the engine is direct from the boilers, whereas for the 
motor the. , power, starting from the boiler, goes to the main. 
engines, generators and cables, in successton, involving more 
stazes of losses. This may appear to be in favour of the 
engine, but for the consideration that the small fan engine 
is a far less efficient machine than the main generating set, 
and also uses steam in warming up and in condeneation in 
steam piping, whereas the motor has no loss corresponding. 
to the former and smaller losses corresponding to the latter, 
and, as a matter of fact, there can be but little difference, in- 
the power required in the two cases. 

It is in the cost of attendance, repairs and renewals, that 


: the motor has its principal advantages. 


The engine. must be looked to several times daily for 
lubrication of the cylinder, and occasionally oil or water 
must be added to the crank chamber mixture. 
` Glands, of thé various kinds, five or six in all, require 
taking up and repacking, brasses require letting together, 
&c., at periods varying from a few weeks to as many months, 
and cost, proportionately in labour and material. 

A motor entails no more cost for. running than is included 
in the renewal of brushes about once a month, and in the 
changing of a quart of oil in the two vearings, the old oil 
being still of service after filtering. 

From the nature of their work, the motors or engines 
will be much exposed to dirt in the form of coal dust and . 
grit, but both are amply protected by being of the enclosed 
type. As it is a considerable advantage to use a motor of 
the open type, a rather smaller motor, doing the same work 
as one of the others, where possible, it is an excellent plan 
to have the motors mounted on brackets in the engine room 
against the boiler house wall, connecting up to the fans hy 
extension shafts through holes in the wall. 

The kind of accident, perhaps, most liable to happen to 
this plant is for the fan to slip on its shaft and foul its 
housing; if this happens, then, before the fouling can get 
so bad as to put a serious strain on any part, the excess. 
current circuit-breaker of the motor will operate and shut 
off the supply of energy. With an engine, it is much more 
likely that damage will be done in such a case, as the fan 
will go on working until it absolutely jams, and then the 
pressure will be kept on by the engine. 

Oue of the special advantages of the motor in connection 
with maintaining the supply lies in the fact that so long as 


the voltage at its terminals is kept up, it will continue to 


run at the constant speed for which its regulator is set. 
Now the speed of a fan engine will vary with the boiler 
pressure, and in case of steam pressure dropping, owing, say, 
to sudden load coming on, or temporary breakdown of 
stokers (mechanical or otherwise), the fans will proceed to 
slow up just at the time they are required to do the reverse, 
and thus make the situation worse. With a motor the case 
is quite different. Steam pressure will have to drop con- 
siderably, say, 25 to 80 per cent., before the main gene- 
rators commence to drop their voltage, and until this point 
is reached, not only do the fans continue to be driven at a 

constant speed, but the maximum speed is available, if 


required, in a, few seconds’ time, and this is a very real * 


benefit. 

Again, consider another case, which occurs occasionally 
in all traction supply stations, and is not quite unknown in 
lighting supply systems, that is, where the whole supply is 
suddenly cut off by the main generator circuit-breakers 
coming into action, and it will be a minute or two before 
the supply can be resumed, and then, perhaps, not entirely 
for several minutes. 

Where motors are installed they shut down at once, and 
the starting switch is opened by failure of the supply: thus 
the boilers are relieved of draught simultaneously with the 
lifting of the load, t«nding to reduce to a minimum the 
blowing off of steam which takes place then. When the 
supply is resumed, the fans can be quite easily started up as 
the load comes on. I he process of dropping dampers and 
shutting down engine s is a much more tardy and ineffective 
way of dealing with such a care, to say nothing of the 
extra trouble. 


— 
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NEW PATENTS APPLIED FOR. 


led express!v for this journal by W. P. THompson & Oo., Electrical Patent 
gents, 899, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries shold be addressed. 


1.68. Improvements in and relating to a device for the proinction of elec- 
trolyte metal plating." A. ScmwtTz. January29nd. (Complete. 


1,688. ''Electro-magne$ cork extractor." J. Barr. January 23rd. 


1,691. 'Improvementa in dynamo-electric machines.“ 8. vod AMMOR 
January 23rd. 


1,695. “Improvements in and aren’ to automatic electric signalling for 
use on electric tram, railways or the e." C. J. Srencer. January 33rd. 
(Complete). 


1,899. “Improvements relating to electrically-flrel internal-combustion 
engines." H. Pieper. (Date applied for under Patents Act, 1901, Jannary 
24th, 1905, being date of application in Belgium.) January 23rd. (Complete.) - 


1.707. “Improvements in sectional ambulance stretchers, drain cleaning 
tools. chimney cleaning tools, pulling through rods, for electrical con !ni*s, aud 
the like." G. Davis, W. Davis and 8. Davis. January 23rd. (Complete. 


1,712. “ Improvements in telephonic apparatus.“ E. A. GRAHAM. 
January 23rd. 

1,718. ‘Improvements in or relating to telephonic apparatus." E. A. 
Granas. January 23rd. - 


1.714. Improvements in or relating to means or apparatus for supplying 
electric current to telephonic apparatus." E. A. GRAHAM. January 23rd. 


1,716. ‘Improvements in or connected with electrolytic celle." R. H. P. 
Finlay and A. H. FirNLAYy. January Ard. 


1,728. ''Improvements in or relating to electric alarm devices.“ A. LOFBL. 
January Mrd. (Complete.) 


1.788. ‘Improvements in electric switches." C. A. AI. I Iso. (The Empire 
Electric Stage Lighting Co., United States.) January 23rd. (Complete. 


1.788. Improvements in or connected with electric batteries." W. H. 
FrLLows, E. T. PickcP and W. Tick. January 28rd, 


1,766. ‘Electrode for arc lamps." O.'KowtiTzrFR. (Date applied for under 
Patents Act. 1901, January rd, 1905, being date of application in Germany.) 
January 23rd. (Complete.) 

1,783. ‘* Protecting-cap for the electrodes of sparking.plugs."' 
January 24th. (Complete.) / 

1,785. ''Improvements in and relating to sparking.plugs." J. SEGUINIOI.- 
January 24th. (Complete.) 

1,786. '' Improvements in and relating to driving gear for use with electric 
petrol or steam or like motors or engines." F.DovcciLt. January 24th. 


1,798. “ Anode suspender and rod and cable clip for transmitting electricity 
for use in the electro-deposition of metals and as connector in the use of clectric 
light cables and the like.“ J. MipprkToN. January 24th. 


1,796. ''Improvements in and relating to electrical fuses.” A. C. LIVESEY, 
January 24th. 


1,804. *'Improvements in or relating to means for rendering certain. sub- 
stances and materials waterproof, non-intlaninable and non-conductive of 
electricity." H. D. Haroun, P. WHEELER and W. Al E WAND. January 24th. 
(Complete.) 

1,810. ''Improvements in tumbler switches," E. T. Davirs. January 24th. 
(Complete.) 


1.818. “Improvements in electric switches for electrice traction on the 
surface contact system." R. Brown. January Hth. 


, 1,830. "Improvements in connection with the control of the electric circuits 
in systems of electric traction.” A. RAwonTH. Jannary 24th. 


1.847. Improvements in or connected with electrical sparking or ignition 
apparatus for internal combustion engines." A. WrstMacotrand W. F. THOMAS. 
January 24th. 


1,452. "Improvements in apparatus for measuring temperatures by electric 
resistance thermometers." Siemens Bros. & Co., Lim, and A. GORDON. 
January 24th. (Complete.) 


1,867. ''Improvements in and relating to electricallv.opernted signats for 
railways, tramways and the like." THE ALIGEMFINE Bree tTricitats GESELL- 
SCHAFT. (Date applied for under Patents Act, 1901, January 25th, 1905, being 
date of application in Germany.) January th. (Complete.) 

1.858. Improvements in and relating to submarine telegraph cables.” 
E.S8TArLLIBRASS, January 24th. : 


1,881. ''Improvements relating to electrical fuses and boxes therefor.” 
VERITAS, LTD., and A. E. Gorr. January 25th. 


1,901. Improved interrupter for electrical ignition on cycles driven by 
internal combustion engines." J. J. Barter and I. . Hr Motors, Liv. 
January 25th. 

1,902. Improved contact-breaker for the electrical ignition of internal 
combustion engines.” J. J. BARTER and Lieni Morons, IT. January 25th. 


1,914. “Improvements in or connected with apparatus for protecting 
telegraph and like lines from the effects of livhtning discharges J. C. 
FI. I I. H and G. FI. LI. R. January 25th. 


1.924. “ Electrode for storage batteries." T. A. ErnisoN. (Date applied for 
under Patents Act, 1901, November 2nd, 1905, being date of application in 
United States.) January 25th. (Complete.) 

1.925. Storage battery electrode." T. A. EpisoN.. Date applied for under 


Patents Act, 1901. March 30th, 1905, being date of application in United 
States.) January 25th. (Complete.) 


1,927. ''Electrode mass for storage batteries and process of forming the 
saine." T. A. EPDIS ON. Date applied for under Patents Act, 1901, Mareh 36th, 
1905, being date of application in United States.) Jannary 25th. (Corplete.) 


1,928. “ Storage battery electrodes.“ T. A. Entsox and J. W. AvtswotirH, 
(Date applied for under Patents Act, 1901, April 2th, 1905, being date of appli- 
cation in United States.) January 25th. (Complete.) 

1.934. "Improvements in and relating to arrangements for telephone service 
systems and methods of operating the same. W ONINESORGE. (Date applied 
for under Patents Act, 1901, January th, 1905, being date of application in 
Germany.) January 25th. (Complete) 

1.014. “Im rovements relating to systems of laying electric conductors." 
J. 5. HIGHFIELD. January 25th. 

1,945. "Improvements in safety devices applicable to electric hégh-tension 
direct-current systenns.“ J. S. Henrik. January 25th. 

1,946. „ Improvements re'ating to high tension divi et-eurr e t clectric As. 
tems." J. S. HioHr.ELD.. January 25th. 


1.947. " Improvements in or relating to systems of direct current electric 
supply." J. S. HIGHFIELD. January 25th. 


1.963. Improvements in or relating to electricity meters.“ W. M. Morpry 
and G. C. Fricker. January 25th. 


1.968, ''Improved process for the electro-deposition of alloys," S. O. Cow pin 
CoLEs. January 26th. 


1,983, „ Improvements in the sparking devices of internal combustion 
engines," R. C, PEesSELL. January 26th. ; 


1,047. '' Improvements in the construction of ignition plugs for internal com. 
bustion engines," P. W.FawcETT. January 26th. 


1,080. ‘ Improvements in self-recording electric meters.” 
an Mth. 


1.599. * Improvements in electrical apparatns for lighting gas.“ H. Nrnurxa. 
January 26th, 


2.01. '' Improvements in electric are loui" G. D Masri. January 23th, 


2,001). „ Imnrovemenrs in and eonaectel with elestrie relays and reer lers,“ 
A. W. S-. I. iV INF. January 26th. 


- 


J. ALDIGIER. 


A. W. BROWN. 


2.027. Improved method and means for controlling electro-magnets and the 
like." H. C. E.Jacosy. January 96th. 


2,937. “Imorove nents in trolley wheels for collecting ant conveying elactria 
Carran’ to teym: anl like e'setricilly-deiven. vehicles." I. Hey ani T. 
B*oapsENT. January 26th. 

2.05. Imororem ents in and relating to electric controllers." Tar Barrisa 
Tuowsox-HovsroN Co., LT». (The General Electric Co., United States.) 
January 26th. 


2.933. “Improvements in and relating to insulate i conductors and windings 
snitadle for nsa in the constristion of transformers, dyna nos aud other ales- 
trical apparatus." A. F. Berry. Jannary 25th.“ 

2.07. InOrove'nents in ti? construction of eleetro-magno^ts." A. F. Burry. 
January 26th. 

2.033. An imorovel mato? and aporaratna for treating textile flbrons 
materials with the products of the electrolysis of water, solutions of acids, 
oxid?s and salts." H. Hey. January 27th. 

2,199, '* A new form of electr scope for measuring X-ray radiation.“ 
Newton. January th. 

9.1239. ‘Improvements in electric resistance elementa." A.J. Bovrr. (A. L. 
Marsh, United States.) January 27th. (Complete.) 

2.151. **Imnprovements in rotating magnets for dynamo-electric machines." 
THe How. €. A. Parsosea, G. G. Stoney and A. H. Law. January 27th. 

2.153. “ Improvements in and connected with hoisting apparatus for electria 
are lamps.” J. Nec. January 27th, e 

2.153. Improvements in and relating to electric measuring instruments.“ 
Tur Britisa THOMsON-Hocston Co., Lro., and F. Hol DFN. January 27th. 


H. C. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Bpecifcations may be obtained of Messrs. W. P. 
TnHowrPsoN & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. 4122 


METHOD or AUTOMATICALLY REGULATING Tae Von Aa is ErrecrRIC Liomr 
AND PowEn CincviT8 wirH Varying Loans. M. J. E. Tilney. 97,168. 
December 18th.’ 

Arc Lamps. G. M. Zingel, W. Wolf and A. Reiner. 27,437. December 16tb. 
Atrowatic ELECTRIC CELL Switcres. Eilektricitats-Akt.-Ges. Westphalia and 
Rupferschlag, . n. December 20th. . - 
Bysrrws or ELECTRIC DISTRIBUTION CAND CoNpvcrous. Tinkckron. B. Gati. 

24,169. December 27th. 

ELE: TRIC SWITCH AND CIRCUIT BREAKER. J. A. Hirst and P. S. Brook. 28,858. 
December 30th. 

ELECTROLYSING APPARATUS. E. L. Thorp. 25,839. November th. 

MrANS FOR AUTOMATICALLY CONNECTING UP WITH FACH OTHER THR SUBSCRIBERS 
To Trim PHONE ExcHances, J. Peticky, J. Cizek and F. Suchanek. 28,086, 
December 21st. 

ELECTRIC TeLrararus. E. Ritchie. 28,254. December 23rd. 

ErrcrTRicAL Revays. E. Ritchie. 28,255. December Ard. 

WokkISG oF TELEPHONIC Systems, R. L. Murray and F. J. Jackson. 25,329. 
December vith, : 

MEANS ror THE Mr TUAL ELECTRICAL CONTROL oF OPPOSITELY Roratina MEMBERS 
or Trnreines. J. H. Davies and M. Blieden. (Date applied for under Rule 
5, Patents Rules 1905, December 30th, 1901.) 29,0824... December 30th. 

ELrctTEIC AFPARATUS FOR SWITCHING ON AND Orr LAMPS, ESPECIALLY APPLICABLE 
rok Usb iN" Frasi" ADVERTISING. L. Job. 29,126. December 30th. 

Hr wr IscLATING Covkniios.. C. Bruder. 99,349. December 31st. 

INpvcTi0N Corns. H. W. Sullivan. 29,868. December 31st. 

ELECTRICAL APPARATUS FOR "TRANSMITTING AND Recriving SIGNALS. A. T. 
Pawson and G. T. Buckham, 2.422. December 31st. 

TELEPHONE AND LIKE Puta Conds. W. G. Inglefleld. 29,645. December 81st. 


1805. 


Eia rme I., S TIN Gran rog ExrrostoN Motors, G. Cornilleau and A. Sainte 
Beuve, (Date applied for under International Convention, December 29th 
190.) 11.318. Jul lìth. 

ErkcrnteanL Rebays. C. G. Roos and €. B. Roos. 17.955. September 5th, 

MaoNrsro-IaNiTIoN. APPARATUR FOR Usk WITH INTERNAL COMBUSTION ENGINES. 
J. Gawron. Date applied for under International Convention, August 26th, 
1904.) 17.280. August 26th. 

AMPE Horr Motor Mrrers. Allgemeine Elektricitats Ges. (Date applied 
for under International Convention, October ?81h, 1904.) 21,672. October 24th. 

T. LI Tic Switches. Electric. Ignition Co., Ltd., and F. H. Hall. 22,585. 
November 4th. 

MEANS ron REGULATING THE SNN OF EtLkcrgic Moron-Cans. L. Krieger and 
Cie Parsiennes des Voitures Electriques. (Proccdes Krieger.) Date 
applied. for under International Convention, December Ist, 1904.) 22,723. 
November 6th. 

MANCEACIURE OF IxcaNpescexce Bopiks Fon. Evecrric Lieut. Siemens and 
Halske Akt.-Ges. (Date applied. for under International. Convention, 
November loth, 1904.) 23,097. November 10th. 

MANUFACTURE OF GLOW LaMPs WITH INCANDESCENCE Bobres OF TUNGSTEN 
MoryuprNUM og NSiMIiLAR. Meras., Siemens & Halske Akt.-Ges. (Date 
applied for under International. Convention, November 15th, 1904.) 23,098. 
November LOth. 

Evecrric Are Lamps. British Thomson-Houston Co., Ltd. (General Electric 
Co.) FO. January 2nd. 

“Party LIN SYSTEM OF TELEPHONES, H. B. Stocks. 1.638. January 27th. 

STARTING AND CONTROL oF Dinner CURRENT ELECTRIC Motors. Heath. 2,401. 

CONTRO LING Devicks Fok ELEcrRIC Morurs. W. Fairweather. (Diehl Manu- 
aciu. a Uo) vt Februa y stih. 

Cox ops „ parece Coarer mws OR CasLEs. T. E. Devonshire, 4.456. 
Mac h 3rd. 

ELECTRIC CLOCKS OR THE Like. F. A. Chandler and B. Bonniksen, 4,518. 
March dth. 

ELECIRIC PUSHES OR SWITCHES FOR OPERATING ELECTRIC BELLS, TELEPHONES, 
SIGNALLING, AND rok oTHER Prrposes. C. 8. Wansborough. 4,731. 
March "th. 

APPLIANCES FOR TrsriNG ELECTRIC BATTERIES. H. H. Lake. (N. Jacobsen.) 
4,750. March "th. 

CONSTRUCTION OF CONDUITS FOR CONTAINING ELECTRIC CARIES AND WIRES, AND 
orure Wikes, TUBES, PIPES AND THE LIKE, W. Hepworth-Collins. 5, 865. 
Mareh 20th. 

ALTERNATING CURRENT Dysamo-ELectric MACHINES. British Thomson-Houston 
Co., lad. 5,980. March 21st. 

ELECTRICAL SIGNALLING APPARATUS. PARTICULARLY ADAPTED FOR SIGNALLING IN 
Mixes. L. B. Woodworth. 10,734. Mag 28rd. 

MEANS Fon SUSPENDING AND SUSTAINING ELECTRIC Lamps at ANY Desiren HEIGBI. 
W. Whitaker and A. B. Wass. (Date applied for under International Con- 

vention, July 14th, 1901.) 14.411. July 13th. 


T E ES 
-— 


ELECTRICAL REVIEW. 


VoL. LVIII. 


FEBRUARY 16, 1906. 


No. 1,478. 


ELECTRICAL REVIEW. 


Vel.LVIIIL.] OONTENTS: February 16, 1906. [No. 1,478. 


age 
More Municipal Trading ... 241 
Electro-Chemical and Electro-Metallurgical Progress i in 1905 244 
The Romapac" REM of F Construction 


(ulus) .. .. 245 
Correspondence  ... S 247 
London United Fame and the e Ealing Corporation .. 250 
Legal ... M Af .. 251 
Business Notes ise m .. 253 
The Mansfield Electrical Undertaking (illus. ).. si .. 259 
City Notes ... us .. 265 
Electric Tramway and Bailway Traffic Returns $e . 270 
Stocks and Shares ses sie .. 270 

' Sbare List of Electrical Companies jis 271 


A Contribution to the Theory of the Single-Phase I Induction 
Motor (illus.) (continued) 273 
Proceedings of Institutions :— 
The Measurement of High oe aa Currents and 


Electric Waves (illus. ) (concluded) d 275 
Modern Electrical Developments. .. 276 

The Rectification of Alternating Currents (tus) sv Yi | 
Our Legal Query Column ... ves Vs .. 279 
New Patents Applied For .. ivi T ixi ies . 280 
Published Specifications ie -— 885 ssi dan .. 280 


THE ELECTRICAL REVIEW. 


Pubiished every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 


TO BE OBTAINED BY ORDER PROM ANY NXEWSAGENT IN TOWN OR COUNTRY, 
OFFIOE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: Aaxzxar, Loxpox." Code, A B C. 
"Telephone No. 988 Holborn; 4425 Central. 
ALL Letters should be addressed te the Proprietors, N. Alabaster, Gatehouse & Ce 
ADVERTISEMENT RATES ON APPLICATION. 


fhe “Electrical Review” is the recognised medium of the Electrieal Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrieal Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free, Y 
all other countries, per Year, £1 10s. r 
BINDING.—Bubscribers' numbers bound, including case, for 4s. eacb volume, 
CABEB.— Cloth Cases for Binding can be had, price 2s. 6d. each; post free 9a. 9d, 
3 Pang i rid hold mm gue to cnr Six embers until the volume 
or B „ can from h Price Free 
by Post (in Great Britain), 6s. 6d. E TOR nir 
FOREIGN AGENTS.— New York: D. Vax NoerzAxp, 28, Murra 8 is 
Paris: vaowm J. U R à 
UR den ; 23, Rue de la Banque. Berlin: Am & Co 


Cheques and Postal Orders Chief Off 
Mr Hos ry» Au. 1.0 e cs, London), to be made payable to 


UNIVERSAL ELECTRICAL DIRECTORY 
1906 Edition 


NOW READY. 


H. ALABASTER, GATEHOUSE & Co., 
4, Ludgate Hill, London, E. C. 


MORE MUNICIPAL TRADING. 


THOSE who read accounts in the newspapers of the wrong- 
doings of local authorities are often at a loss to know what 
remedy is open to those who suffer from an alleged breach 
of trust on behalf of municipal bodies. It is a maxim of 
the law that there is no wrong without a remedy, that where 
rights of property have been interfered with, the law will 
step in and give compensation to those whose property 
has been injured. The ratepayer pays his rate, often 
with a grumble, frequently unwillingly, but he seldom or 
never inquires into the purposes to which that rate is to be 
devoted. We shall draw attention presently to an anomaly 
of our present rating system, which in effect prevents many 
ratepayers knowing that they are rated at all, and which 
also prevents them from ascertaining the amount of their 
rate. Small wonder, then, that these persons, who form a 
very considerable portion of the rate-paying community, 
Should be indifferent as to the destination of the funds to 
which they subscribe; and it is part of the duty of those who 
look with dismay upon the increase in local rates all over 
the country to draw attention to any breach iof duty which 
is committed by rating authorities. | 

But supposing the ratepayer ascertains that the rates which 
he is paying are being used for an unlawful purpose, what 
remedy can he invoke? Has he the power to bring an 
action against the rating authority for breaches of trust, for 
that is really what it amounts to? It appears that he has 
this power ; but it isa power which can only be exercised 
at great expense and at grave risk to his own pocket should 
he be unsuccessful in his appeal to the Courts of Justice. 
The Court may intervene to prevent the doing of an act by 


‘any Corporation which is ullra vires. For instance, a local 


authority could not without statutory power establish a 
system of tramways. It could not, if it already possessed a | 
system of tramways worked by electric power, use any 
portion of the electricity generated for the purposes of the 
tramway for supplying electric light to the public. 

In a recent case an important question has arisen as to what 
is within the power of a tramway company. The caseof the 
Attorney-General v. The Lord Mayor and Citizens of Man- 
chester, which is reported in our other pages this week, illus- 
trates two things :—(1) That a local authority must pay 
strict attention to the statutory limits which are imposed 
upon it, and (2) that where those limits are exceeded a 
ratepayer who is affected may appeal to the Court for 
protection. In this case there arose one other point to 
which we should draw attention, namely, that although the 
plaintiff was successful in showing that the Corporation of 
Manchester had exceeded their powers, he was nevertheless 
deprived of part of the costs. 

The facts of the case may be stated in a very few words. 
The Corporation of Manchester own certain tramways 
within the city, which are worked under statutory powers. 
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They also lease certain other tramways in the neighbour- 
. hood. On all these tramways they have power to carry 
passengers and to carry parcels. In connection with their 
parcel business they have established depóte, provided horses 
and carte, and undertake the delivery of parcels, not only by 
means of the trams running on their tramlines, but by 
means of horses and carte which carry parcels from place to 
place wholly independent of the tramlines. "The plaintiff in 
the action is a carrier in the district. He therefore natar- 
ally felt the stress of competition, and sought to restrain 
the Corporation from carrying on the business of a 
common carrier. Mr. Justice Farwell held that in 80 
far as the Corporation carried parcels on their lines 
and delivered those parcels to persons living near the 
tramway or collected parcels for the purpose of con- 
veying them on their tramway, they were acting within 
their powers, but he came to the conclusion that the Cor- 
poration were not entitled to carry on the business of carriers 
independently of their tramway, and that the Court would 
interfere to prevent, the expenditure of the borough funds on 
such a venture. It is obvious,” he said, “ that a delivery 
service by carte to and from villages not connected with the 
company and a general agency for all railway companies 
must entail expense, even if the same carts and men be used 
as are employed ordinarily in tram service proper. I cannot 
believe that a large general delivery service and a general 
railway agency can be added to the service limited to com- 
munication with the trams without expense," In the end 
he made a declaration that the Corporation were not entitled 
to act as common carriers, but in view of the fact that the 
plaintiff had only succeeded as to part of his case (for he had 
disputed their right to collect or deliver goods at all) the 
learned judge only awarded to the plaintiff half his costs 
against the Corporation. 

Dealing first with the law of this decision, we confess that 
we find it a little difficult to understand, having regard to 
certain previous decisions. The powers of the tramway 
company incident to the conveyance of parcels, provided that 
the trams might be used for the purpose of conveying and 
delivering parcels amongst other things. Does such a power 
enable the Corporation to collect parcels at people's houses 
and to deliver them elsewhere ? In the case of the London 
County Council v. Attorney-General, which was heard in 
1901, it was decided that the County Council could not 


carry on the business of omnibus proprietors by virtue of 


their statutory power to run trams. By the London Tram- 
ways Co., Ltd., Act, 1896, Sec. 81, the County Council 
were empowered to buy the tramways and any works and 
property connected therewith, including therefore the omni- 
buses and horses, and, further, it was argued that they were 
impliedly authorised to work the omnibus traffic. This 
argument, however, did not prevail. In giving judgment 
in the House of Lords, Lord Macnaghten said: The 
London County Council are carrying on two businesses—the 
business of a tramway company and the business of omnibus 
proprietors. For the one they have the express authority of 
Parliament ; for the other, so far as I can see, they have no 
authority at all. It is quite true that the two businesses can 
be worked conveniently together, but the one is not incidental 
to the other." In effect, therefore, the House of Lords has 
held that the bringing of passengers to the tramway terminus 
by omnibus is not incidental to the business of the tramway. 


Why, then, should it be incidental to the business of 


tramway company acting as a carrier of goods to bring 
those goods to and from the tram? This point is one 
which may be taken if the case under consideration goes 
further. 

We have pointed out that this decision is of importance 
from the point of view of those who are opposed to muni- 
cipal trading. In this instance the fact that the Corporation 
of Manchester were exceeding their powers, was brought 
home to one who acutely felt the stress of competition. We 
should be interested to see a table drawn up showing the 
powers which are exercised by local authorities in all parta of 
the country. Would the case of Manchester be the only 
instance in which statutory powers are being exceeded? We 
know only too well that in carrying on the business of 
electric light supply, many corporations and other local 
bodies are only too apt to exceed their powers. The case to 
which we have referred is given in illustration of the fact 
that if it can be shown that these powers are being exceeded 
the Courts would intervene. Doubtless the remedy is costly, 
but if those in the electrical trade were to combine 
together in their capacity as ratepayers in any 
particular district, we venture to think that the abuses. 
as to which there is often such loud complaint in these 
columns, could be lessened, 

One word as to the general attitude of the ratepayer in 
these matters. We have pointed out in an earlier part of 
this article that there is a large body of ratepayers who 
are practically indifferent to an increase in the rates. 
Many rating authorities adopt the principle of compound- 
ing; that is to say, instead of collecting the rates 
themselves they accept 80 per cent. from the landlord 
of a group of tenants, and allow him to collect the full 
amount from his lessees. Under this system, if the 
rates are increased, the tenant thinks that the landlord is 
putting up the rent, and he is indifferent, not only to the 
increase in the rate, but as to the object to which that rate 
is to be devoted. Under these circumstances, it is not sur- 
prising that there should be apathy on the part of ratepayers 
in this country. 


THOUGH our contemporary, the Engi- 
neer, haa not given encouragement to the 
idea of canal reconstruction, a series of articles on canals, 
ancient and modern, has appeared in its columns. Canals 
in France were constructed long before any serious work had 
been done in this country. Thus the canal of Languedoc 
was projected in 1666 and finished in 1681. This canal 
was carried over rivers, and under a hill by a tunnel 720 ft. 
long, and its depth was 6 ft. The disbanded French soldiers 
in 1782, after the American war, were employed in canal 
construction. English canals began by the improvement of 
rivers, and in 1755, in place of improving the Sankey 
brook, the promoters cut a canal and avoided the bed of the 
brook altogether ; this canal was made about 1760. It is 
noteworthy that the great canal works were altogether carried 
out by private enterprise, just as were the great railway 
enterprises that followed. When industry has been left 
to private enterprise in this country it has best succeeded. 
and what is wanted to-day is such freedom for private enter- 
prise as will encourage the expenditure of private capital 
without fear of enmity on the part of municipal extremiste 
who affect to look on all private enterprise as next door to 


Canals. 
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fraud. When the methods that seem to be inseparable from 
the municipal control of industry are seen in all their fatuous 
ignorance, it is impossible to regard any further spread of 
this.envions spirit with equanimity. ‘There is a great work 
yet to be done in England in respect of the canals, and it 
is much to be hoped that Parliament will take such steps 
as will give some assurance of profit to any undertakers 
who will be so public-spirited as to come forward and under- 
take this duty. | 


IT appears from the report of the Lan- 


3 cashire and Yorkshire Railway Co. just 
d issued that, after a full year's experience 
Railways, Of electrical working on the Liverpool and 


Southport section, and after making proper 


depreciation allowances on the more costly plant as compared - 


with ordinary steam plant, the cost per train-mile run is 
slightly higher. The chairman went on to say that with 
this the directors were quite satisfied, because they had been 
able to do a much greater amount of work, and to give a 
very much improved service to the publio—a service 
which would have been absolutely impossible under the 
old conditions. Additions are now under consideration to 
enable the rapidly growing traffic to be dealt with as it arises. 
Large additional numbers of passengers have been carried 
over this electrified section of the railway, and this growth is 
particularly noticeable in respect of the short-distance traffic. 
The chairman spoke of the whole system working smoothly 
and well The published accounte of this company show 
that it possesses 39 electric cars. 

There is nothing in the report to show whether this 
electrified section 
with any dead capital in the shape of obsolete steam 
locomotives and carriages. We should say not, and 
herein lies the advantage possessed by a large railway when 
it proceeds to electrify a short section of its line. The 
rolling stock of a railway is constantly being depleted by 
accident and the natural decay to which it tends, and 
when the time comes to electrify any portion of the line, 
a‘ certain proportion of the scrapped rolling stock of 
the whole line is not renewed as steam stock, but 
in the shape of electrical stock. No capital has to be 
written off as obsolete. This writing-off of capital in the 
shape of cara, horses and track has been a serious load on 
electrified horse tramways from which the steam railways 
are able to free themselves by the more gradual way in which 
they are able to undertake the change. 

A railway whose rolling-stock is scrapped at the rate of 
z per cent. yearly can afford without inconvenience on 
rolling-stock account to electrify z per cent. of its system 
annually, leaving only the cost of track equipment and power 
plant to be dealt with as new items. 


| IN our leader last week we commented 
5 upon the disagreement between the 
| London United Tramways and the Ealing 
Corporation, as disclosed by the report of Col. Yorke to the 
Board of Trade, and that of Mr. Jones, the borough sur- 
veyor, to his Council. We regret to find that our remarks 
have been regarded as a personal attack upon the engineer 
and managing director of the company, Sir J. Clifton 
Robinson. Needless to say, this was not our intention, and 
it had not occurred to us that our article would be so 
construed. 

It appears that the reports in question afford a merely super- 
ficia! view of the matters at issue; we are informed that 
for years past—indeed, from the very commencement of the 
conversion of the tramways to electrical working, and their 
consequent extension—the leading residents and officials of 


4 


of the railway has been debited , 


Ealing have carried on a bitter warfare against, the company, 
and for several years they succeeded in thwarting the plans 
of the latter, leaving Ealing isolated in the midst of a net- 
work of tramways. Our readers are well aware of the 
campaign of extortion which has been consistently carried 
on by the numerous local authorities with which the com- 
pany, to its sorrow, has had to negotiate, and it was only by 
consenting to widen the roads and to effect other improve- 
ments that it obtained the assent of the then U.D.C. to the 
construction of a tramway through Ealing, to link up with the 
light railway running out to Uxbridge. We understand 
that more trouble has been experienced by the company 
in connection with the two miles of tramway in Ealing than 
in the whole of the remaining sections,'embracing nearly 50 
miles of route. 

The reply of Sir J. Clifton Robinson to the Borough 
Surveyor’s report is published on another page of this issue. 
We note that the latter is again complaining to the Council, 
this time on account of the repairs which are being effected 
on the tracks ; obviously, as cars are running 22 hours out 
of the 24, it would be impossible to relay the track, even if 
this were necessary, without stopping the traffic, and repairs 
must be carried out piecemeal during the day. The inten- 
tion is apparently to hamper and worry the company, no 
matter what it may do, and therefore the charges brought 


against it must be heavily discounted. . 


Fire Protection in Telephone Exchanges.—In a re- 
cent issue of the American Electrician Mr. H. S. Knowlton contributes 
an article on Fire Protection in Telephone Exchanges. "The risks 
of fire are due to external rather than to internal causes, and so far 
as the telephone exchange itself is concerned, there is no power 
generation on any large scale, there are no high voltage problems 
to deal with, and all the wires carry low voltages. Inthe telephone 
business there isa great tendency for rubbish to accumulate, on 
account of the thousands of individual pieces of 5 used in 
central office work. These parts are penera y carefully packed, and 
the disposal of packing cases and boxes is a matter of some 
importance. 

The point of greatest danger from external sources is in thé 
operating room behind the switchboard. Windows are usnally 
provided in tbe walls behind switchboards in order to give ample 

ight for inspection and repair work, and he suggests that wired 
glass and metal sashes should be used in such positions. | 

One element of fire risk is in the use of soldering-iron heaters. 
These should be provided with non-combustible supports. Gasoline 
torches are frequently set on operating room floors in the most 
promiecuous fashion. It is suggested that electrical soldering irons 
would be much safer. In a properly designed exchange there 
should be practically no use for matches at all. Next to the care- 
less use of matches comes the careless use of tobacco in workrooms, 
storerooms, lifts, &c., and to combat this there should be ne com- 
bustible waste baskets in a telephone office. 

As regards apparatus for extinguishing fires, there should be a 
liberal supply of fire pails, sand buckets, dogskin gloves, asbestos 
or woollen blankets; and, to protect the apparatus from injury due 
to water, waterproof covers should form part of the exchange 
equipment. 

The use of water about the switchboard is deprecated ; com- 
pressed carbonic acid gas extinguishers are preferable. Dry 
powder extinguishers or bellows filled with such powder are very 
useful in such places as halls, lavatories, &c. Sand buckets should 
be used in the following proportion: One bucket in the terminal 
room, or at the main distributing frame; in the operating 
room, one near the head of the board, and one for each five sections. 
Corrosive solution must never be used about the switchboard, desks, 
&c., except when all other Available means have failed. Each 10 
sections of the switchboard should be provided with asbestos 
blankets, and a useful size is about 36 in. sq. These are 
particularly useful in putting out fires due to high-tension crosses. 

To avoid damage by water, cables should be run at least 4 in. 
above the floor level; where these run through floors, there 
should be a galvanised iron guard all round, high enough to prevent 
water flowing through. Such openings should be preferably covered 
so as to prevent draughts of air from carrying the fire from one floor 
to another. 

It is not an uncommon thing to find fire pails only partly filled, 
and it is good practice to refill these at least once a week. 
Extinguishers also should be discharged and filled at least once in 
12 months ; valves and hose should be tested at least once a week, and 
fireproof doors and shutters should be tried regularly to ensure 
that they are in good condition. Thermostat alarms in out-of-the- 
way corners of the plant are advisable, and asbestos fireproof 
barriers should be installed between the cord shelf and the multiple 
jacks on the switchboard. Regular fire drill should be instituted 
in offices where the operating room is on the second floor or higher. 
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By F. S. SPIERS, B.Sc., A.M.LE.E. 


Introduction —Progress in scientific industries may take 
place in one or both of two essentially, different ways. On 
the one hand, new applications of science may bring about 
the establishment of a new industry, or may introduce into 
an existing industry fundamentally new methods of pro- 
cedure—such changes, in fact, as would be styled “ revo- 
lütionary " anywhere but in a level-headed technical Press 
and, on the other hand, the stimulus to progress may be 
brought about by the'ordinary operation of economic laws, in- 
- creased demand, and therefore increased output and diminished 
cost of production, improved internal organisation, new 
sources of raw material, and the thousand and one improve- 
ments in details of manufacture which every healthy 
industry is continually introducing. Both of these methods 
have operated to bring about the steady and satisfactory 
progress that has been made during the past year in those 
metallurgical and chemical industries in whieh electricity 
plays the all-important part. The most striking and important 
illustrations of the first method are the electric smelting of 
steel, the fixation of atmospheric nitrogen, ‘and, to a less 
degree, the electric refining of lead. [Illustrative of the 
second method, the normal expansion of established or semi- 
established industries, are the electrolytic refining of copper, 
the manufacture of aluminium and of refractory electric 
furnace products, and finally the growing use of electro- 
lytic bleach and of hypochlorites and ozone for the purposes 
of disinfecting sewage and sterilising drinking water. In 
discussing these developments in some detail, it will perhaps 
be most convenient to treat first of the metallurgical side 
of the subject, and finally, in a third article, to discuss briefly 
the electro-chemical industries which are concerned with 
manufactures other than the smelting or refining of metals 
or the production of their derivatives. uE 

Iron and Steel.—Here the progress has been real, and there 
can be no doubt that given the proper conditions, electric 
smelting has come to stay. As far as this country is con- 
cerned, the conditions have been clearly stated by Mr. 
F. W. Harbord, and they have been practically accepted as 
eorrect by all the experts who have given the matter con- 
sideration. For some time to come electric smelting in 
England must be confined to the manufacture of special 
alloys of high-class tool steél, and, in some few cases, for 
special steels at present made in the Siemens furnace.” It 
ig as an adjunct to the converter or the Siemens-Martin 
furnace that the electric furnace must be looked for in the im- 
medidte future. Noexperiments of a considerable nature have 
as yet—as far.as one knows—been carried ont in England, 
but furnaces of the Kjellin and Héroult types are said to have 
been installed in Sheffield, and it is gratifyihg to note that 
Prof., Arnold is erecting a Kjellin furnace, of 1 ton per day 
capacity, at University College, Sheffield, for the purpose of 
making a comprehensive study of Kjellin tool steel, as com- 
‘red with the ordinary crucible product. Elsewhere progress 

as been more marked. M. Heroult himself has been particu- 
larly active—4,000 tons of steel have now been made by his 
process. During the year he was erecting a ** mixer" of 300 
10 400 tons capacity, which was to be fed by five or six 
Bessemer or Siemens-Martin furnaces. The mixer,“ in 
the case of steel, was to be hented electrically, its object being 
to secure uniformity in the produet of an entire works. 
From the * mixer" the metal was to be fed into a 50-ton 
furnace to be refined as necessary. Seeing that the largest 
charge hitherto smelted in an electric furnace has been 
about 4j tons, it will be seen that the advance is a very 
real one, and great economies are to be expected ; M. Héroult 
has already reduced his energy consumption to 0°15 E.H.P.- 
year per ton of steel, using scrap as raw material, and to 
("0114 k. H. p.-year, starting with the molten metal. 
^ From America, where for some months past M. Heroult 
has been explaining the advantages of electric smelting, 
considerable progress is reported. At Syracuse the Halcomb 
Steel Co. is installing an 80-ton per day Héroult furnace. At 
Sault Ste. Marie an experimental Héroult furnace yielding 
‘ 2to4 tons a day has been erected, with the co-operation of 


the Canadian Government—whose statesmanlike foresight in 


this direction cannot be overpraised—for the smelting of 


pig-iron from Lake ores. The experiments now under 
way will be continued for some months; their results 
will be awaited with eager interest by all metallur- 
gists. At Guadalupe, in California, 600 lb. of steel 
have been made electrically direct fronr the local iron- 
sands, and a large furnace is being constructed to 
tackle the problem on a commercial scale. -While on the 
subject of ironsands, we may refer to the Galbraith-Stewart 
process for smelting New Zealand ironsands, which was 
somewhat prematurely demonstrated at Loughborough last 
summer. The promoters are now continuing their experi- 
ments, it is understood, in America, and as they are on the 
right track, they will doubtless succeed. The ironsand 
problem is sure, at last, to be solved electrically. In May it 
was reported that the first steel ever made in America in an 
induction furnace had been produced in the Colby furnace. 
There is, perhaps, a slight obverse to the medal; the 
Ruthenburg Reduction Co. has for the present ceased 


operations, although work is, it is said, shortly again to be 


resumed under new management. The Ruthenburg process, 
it will be remembered, was an agglomerating and a fritting 
rather than a smelting process. 

Passing to the Continent, we find that at Gysinge M. 
Kjellin is installing a 786-Kw. furnace to replace the pre- 
sent unit of 170 kw. With the new furnace he hopes to 
reduce his energy figures from 770 to 590 Kw.-hours per 
ton of steel, starting with cold pig, and from 650 to 490 
starting with molten pig. M. Kjellin is now stated to be 
producing 1,500 tons of high grade steel per annum. At 
Unieux Messrs. Holzer are installing a Keller-Leleux fur- 
nace for refining open hearth steel, from which 8-ton ingots 
—for guns—are to be cast. The Heroult plant at La Praz, 
previously referred to, is being enlarged to 13,000 H.P., and 
that at St. Michel-de-Maurienne to 6,000 H.P.; very soon 
8,000 tons of tool steel, besides ferro-alloys, will be pro- 


' duced annually in the Héroult furnace. M. Girod has now 


in operation two plants, 4,000 H.P. in. Switzerland and 
8,000 H. p. in Savoy, for the manufacture of ferro-alloys. 
He is the largest producer of ferro-tungsten in the world. 
M. Girod is experimenting with a new type of steel 
furnace, the special feature of which is the cooled lower 
electrode fixed in the masonry of the, furnace bottom. 
The Gin resistance furnace, which ‘has not up to the 
present been tried on a practical scale, has been erected 
at Plattenberg, but no results have as yet been pub- 
lished. Mr. W. McA. Johnson has been working at the 
electrolytic refining of iron in aqueous solutions. Promising 
results have been obtained, but no opinion can as yet be 
expressed as to the practicability or the use of such a 
process. | 

' Ferro-Alloys.—A quite unnecessary halo of mystery, 
on the part of inventors, manufacturers and users, seems to 
have been allowed to gather around the newer ferro-alloys 
which are now slowly coming into somewhat extensive use, 
and the result is that no very satisfactory information on 
their special uscs is as yet available to any outside the inner 
magic circle. Possibly the devotees of the various brands 
on the market have conscientious objections to pressing 
their claims with too much vehemence; one fact is, of 
course, certain—every new ferro-alloy is far more effective, 
and, therefore, cheaper than all its predecessors. A few 
weeks ago Dr. O. J. Steinhart read a paper on the subject 
before the Institute of Mining and Metallurgy, and in that 
he has collated most of the available information. Messrs. 
Keller, Leleux & Co. are now operating a 600-H. P. plant at 
Kerrouse, and a 15,000-H.P. plant at Livet, and their 
present output is 250 tons per month of 25 to 75 per cent. 
ferro-silicon, 150 tons of silicon-spiegel (38-40 per cent. Mn, 
and 22-21 per cent. Si), and 80 tons of ferro-chrome. The 
Willson Aluminium Co. has a monthly output of 200 tons 
of ferro-chrome. The Beaver Metallurgical Co. have 
just completed a plant at Beaver Falls in Pennsylvania 
for the manufacture of rare metals and their ferro-alloys. 
Recently, in America, pure silicon, free of iron, has been 
produced in the electric furnace in commercial quantities 
by reducing silica with carbon or calcium carbide. Of | 
late years ferro-vanadium and ferro-titanium have had 

their respective votaries, but no really decisive tests can be 
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looked to yet to decide once for all the value of these fancy 
additions to steel. The latter, produced by means of the 
alnmino-thermic reaction, is supposed to prevent pores in 

steel castings, and it is claimed by those that use it (who 

ought to know) to increase the elasticity of their product. 

. The Utilisation of Blast-Furnace Gases.—Indissolubly 

bound up with the economic aspects of electric steel smelting 

is the question of utilising blast furnace gas as a cheap and 

ready source of electrical energy. When it is stated that the 

proper utilisation of these gases would be equivalent on a 

moderate estimate to a 10 to 20 per cent. increase in the out- 

put of a blast furnace, the importance of the subject to the 

electro-metallurgist may be realised. Europe is in this respect 

mirabile diciu actually more advanced than America, for on 

this side of the Atlantic no less than 200,000 H. P. is being 

derived from blast-furnace gases. In the States such avail- 

able power amounted in 1904 to over 900,000 H.P., that is 

about one-half of the o power used in America for all its 

electric light and power stations, and it is only quite recently" 
that a beginning has been made to utilise these vast stores of 
latent energy for driving’ gas engines and producing 

electricity. 

Copper Refining.—Electrolytic copper refining is now. a 
well-established industry, with a remarkable past, but a 
future more humdrum than romantic, and progress is there- 
fore bound to be of the dry-as-dust statistical order. More- 
over, copper refiners, especially in England, keep their secreta, 
if they have any to keep, very tight, so the labours of the 
recorder are light indeed. The most annoying thing about 
electrolytic copper in 1905 from the consumer’s—the elec- 
trical engineer's—point of view was its price. Beginning at 
£70 10s. 7d. in January, it fell to £69 7s. 6d. in May, and 
then rose continuously to £85 12s. in December, the average 
for the year being £73 11s. The output, of course, is 
always increasing. The Lake Superior Mines yielded the 
record figure of over 200,000,000 Ib. of ore last year. The 
American Smelting and Refining Co. and the De Lamar 
Co. are both enlarging their refining plante, the former to a 
capacity of 60,000 tons per annum. The Raritan Co. will 
alone shortly be turning out about 130,000 -tons a year. 
The Balbach Co. is also enlarging its plant, and the Nichols 
Chemical Co.’s plant is now stated to be producing over 
90,000 ‘tons a year. | 

The various fancy methods—those of Elmore, Cowper- 
Coles, Harrison, &c.—if we may so call them, for electro- 
depositing copper tubes seem to be making some headway, 
and such tubes are being extensively used, among other pur- 
poses, for steam pipes, calico-printers’ rolls, radiator tubes 
for motor-cars, &c. , An ingenious advance is Mr. Cowper- 


Coles’s method of depositing wire on a rotating mandrel that | 


has been scratched with a V-groove. 
In the electric winning of copper no substantial progress 
has been reported. Bodländer and Idaszewski have been 


trying their hand at electrolysing fused Cu, S, but there 


seems to be no immediate prospect of extracting copper in 
this way. A good deal has been published about methods of 
treating refinery slimes, but we fancy the methods patented 
are not the methods used. . 

Nickel.—Mention of nickel may appropriately follow that 
of copper—in the concrete they are more difficult to separate. 
No electrolytic separation process i8 at present being used, 
the combine known as the International Nickel Co. having 
abandoned the use of the Browne process. But now that the 
Canadian Copper Co. has a new electric transmission plant, 
the prospects in this direction are stated to be improving. 
The. Orford Copper Co. has recently been making experi- 
ments in the direction of nickel refining, using the chloride 
solution. 

Aluminium.—August 26th, 1905, was the tenth anniver- 
sary of the establishment of the works of the Pittsburg 
Reduction Co., at Niagara Falls, the first of the 12 industries 
that now live near and by means of the Falls. Aluminium 
was then, of course, almost a rare metal, but the foresight and 
courage of the pioneers have been amply justitied by time. 
During 1905 in particular, the sales of aluminium in 
England, as well as elsewhere, have gone up by leaps and 
bounds, in spite of the fact that its price in December was 
as high as £160 a ton; it is estimated that in a couple 
of years the capacity of the world's aluminium plant will be 
at least doubled. The total weight of aluminium produced in 


. 1904 was some 8,000 tons, the output for last year was probably 


nearer 12,000. The British Aluminium Co., which controls 
the markets in this country, is now busy extending its 

lant, and in a year or so will have available 30,000 H. P. 
for the manufacture of the metal.. The Loch Leven 
scheme is making visible headway ; the contracts for dam, 
culverts, and pipes have already been let to Sir John 
Jackson, while specifications for the electrical plant, for 
which Prof. Kennedy is taking the responsibility, are under- 
stood to be well under way. This company’s profite, which 
increased from £34,148 in 1903, to £55,400 in 1904, may 
be taken as an indication of the prosperity and future of the 
industry. | 

As regards the uses of aluminium, it is coming more and 

more into favour for electrical conductors, and the present high 
price of copper, of course, is a great help to it in its uphill 
fight against the older metal. Motor-cars and omnibuses 
now consume a large quantity, and much is used by steel 
makers, especially in the States. Although only.2 to 5 oz. 
a ton are put into open-hearth steel, and 6 to 8 oz. into 
Bessemer, if every ton of steel produced in America used it 
in these proportions, 5,000,000 lb. would be consumed 
annually in that way alone. The mixtures known as 
*'lhermit," and Vautin’s improved Weldite, which 
contains aluminium silicide, are now responsible for a 
good deal of the consumption; the growing use of Ther- 
mit" suggests the possibility of a specially cheap— 
because impure—variety of aluminium being manufactured 
to meet this demand. The most troublesome feature of 
aluminium manufacture is really the preliminary purifi- 
cation of the bauxite, and during the past year the ingenuity 
of inventors has been much exercised in the direction 
of simplifying or doing away with these preliminaries. 
"Thus Hall has suggested purifying bauxite electrolytically, 
and Betts has recently proposed to reduce the ore directly to 
the metallic state in the form of an alloy of copper, iron and 
zinc, and then to refine electrolytically in a cell in which the 
impure anode would lie at the bottom, and the pure aluminium 
be deposited out at the top of the molten electrolyte. The 
future of aluminium may very largely depend on the success 
of these or similar processes. 
T (To be continued.) 


* 


THE ROMA PAC.“ SYSTEM OF PER- 
MANENT-WAY CONSTRUCTION. 


Or all the many constructive problems which the tramway 
engineer has been called on to solve, and to all appearance 
had successfully solved, none is proving more elusive than 
that of modern permanent-way construction. i 

The facts that an electric tramway service involves 
heavier cars, running at more frequent intervals, at higher 
speeds and with greater braking effects, than was the case 
when the steam and horse car sufficed for the needs of a 
travelling public, and that these features inevitably Jead 
to increased wear and tear of the track, accompanied 
by the need for more frequent renewal, have, in the majority 
of cases, only recently been brought home to the authorities 
concerned. | 2M 

It is, in fact, one thing successfully to construct, and quite 
another successfully to operate, à tramway track. 

Within the'past year or two many efforts have been 
directed towards improving track construction—remedying 
initial structural defects, by the provision of anchors, heavier 
rail sections, more elastic foundations, &c., but so far as we 
are aware only one proposal, viz., that of the Romapac Co., 
aims at simplifying, and what is of more moment, cheapening, 
the inevitable track renewal, when it comes. 

Briefly, the Romapac Co. propose to substitute for the 
ordinary type of tram rail a compound rail of special design 
and somewhat greater weight, in which the lower section 
forms part of the permanent construction, while the upper 
section can be easily replaced as occasion arises. 

This, of course, enormously simplifies the work of renewal, 
as only the top stratum of each rail and the adjoiuing sets 
would be interfered with. 
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The idea of using a compound rail is not new, although 
up to now it has achieved no satisfactory application, chiefly 
on account of constructive difficulties ; the Romapac Co., 
however, get over the latter by the use of specially-designed 
(patent) machines, which (a/ roll and cold-weld the upper 
rail section to the lower one in the case of new construction 
or renewals, and (%) cut the worn upper section from the 
lower one, prior to operation («), in the case of renewals. 

On Friday last, through the courtesy of the promoters, 
we were able to witness the above operations at the com- 
pany's depót in Leeds. S5 

It is interesting to note that the invention is not in the 
rails, but in the machines requisite for combining the two 
coy effectually together and, subsequently, separating 
them. 

The rolling-on machine consists primarily of a couple of 
corrugated rollers, which rotate on, and at the same time 
by means of a toggle action force inwards, the depending 
flanges of the upper rail section, so as to grip or clasp the 
head of the permanent or lower tee section. 

The second or cutting-off machine is similar to the above 


except that one of the corrugated rollers is replaced by a 


THE Romapac ROLLING-ON MACHINE; SHOWING THE STEAN- 
DRIVEN TROLLEY. f 


cutting tool, which makes a V groove on one of the bent 
flanges of the upper section as a preliminary to the final 
ripping operation of the third or breaking-off machine. 

The latter machine is probably the most ingenious of the 
three devices; it rips off the partly severed flange and allows 
of the removal of the worn upper section. 

The three machines on view were mounted on a travelling 


trolley, on which were fixed a boiler and engine to supply the . 


necessary operating power; the arrangement will be clear 
from the accompanying illustrations. Obviously, the trolley 
wire would form a more convenient source of energy on 
electric tramways, and they only are concerned. 

The various tests which have been carried out leave but 
little room to doubt the mechanical soundness of the com- 
bined sectións ; the bent flanges exercise a sort of spring 
grip on the permanent section, and some 23 tons pressure 


were required in a test made by the Sheffield Testing Works . 


to slide the top section on the bottom one, in only one foot 
length. | : 
Furthermore, the Romapac track, partly due to the in- 
creased weight of the combined rail section used, and also 
because of the ability to bridge the joints in the permanent 
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sections by the upper ones, renders possible a more rigid track, 
and suggests freedom from rail joint troubles. 
It may be mentioned that the company simply butt the 


ew» 1C 


ViEW SHOWING THE ARRANGEMENT OF THE ROLLING-ON AND 
BREAKING-OFF MACHINES, TO RIGHT AND LEFT RESPECTIVELY. 


ends of the adjoining upper sections together, the ends, how- 
ever, being skewed. p 
Turning to the question of first cost, on which must hang, 
to a great extent, the success of any system, the heavier rail 
sections involve an increased expenditure, although not. to 
the extent which might be anticipated, owing to the fact 
that the new sections cost less for rolling. The approximate 
cost of a mile of Romapac track is £1,488, which includes 
£1,213 for the rails and an estimated amount for bonding, 
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Tur Romapac CoMPOUND RAIL; THE OUTLINE OF THE UPPER 
SECTION BEFORE ROLLING ON, BEING SHOWN DOTTED. 


jointing, rolling on, &c.; the rail sections weigh 45 lb. 
upper and 78 lb. lower, or 123 Ib. per yard combined. By 
comparison, a mile of Leeds track with 105-Ib. rails of ordinary 
type would cost £1,388, including £1,113 for rails, and 
£275 for bonding, welding, &c., or, on the values given, £100 


less, an amount which, if actually trebled, should hardly 


deter a tramway authority from adopting the new system 
when the estimated saving in cost of renewals is considered. 
This latter saving, according to Mr. J. B. Hamilton, the 
general manager of the Leeds City Tramways, may amount 
to as much as 534 per cent., or in the case quoted £945 per 
mile, to which must be added an economy in the time taken 
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to effect renewal. Probably 8-10 minutes sufficed for the 
operation of rolling on, and a similar time was required for 
cutting off an average rail length, so that the continuous 
use of the two machines, one following the other, would 
render possible speedy renewals, a matter of importance in 
more ways than one on a busy route. 

As far as one can judge of ita merita, the Romapac system 
deserves a welcome at the hands of any tramway undertaking 
confronted with the uncongenial task of track renewal, and 
equally at the hands of the ratepayer in the case of muni- 
cipal systems, for on his shoulders devolves the duty of 
paying the piper, whose bill is, even now, falling due in too 
many cases where depreciation and reserve funds are 
lacking. 


CORRESPONDENCE. 


Letters received after first post on Wednesday y 


cannot appear 
wntel the following week. 


morning 
Correspondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- `- 


lished unless we have the writer's name and address in our possession. 


Thermal Efficiencies. 


Referring to the Horsfall Destructor Co.'s letter in your 
issue of 9th inst., we repeat that our experience is that 
steam-jet blowers average a working cost of about 15 per 
cent. for the same draught effect that a fan can give at a 
working cost of 14 per cent. only. 

If anyone could demonstrate that steam jet blowers can 
vive a draught effect cheaper than a fan does, we would 
return to the former practice; meanwhile we hold that it is 
wasteful. 

Cooling grate bars by steam is another matter altogether ; 
no doubt 4 per cent. would serve that purpose, but Erith’s 
stokers do not require any such cooling effect, for the simple 
reason that no grates are used. 

We are quite ready to admit that wet air may improve 
defective combustion, and that it may also abate smoke 
nuisance. We also submit that watering the fuel may have 
a similar effect. But as efficient and smokeless combustion 
is unquestionably attained without wetting either the air or 
the fuel, we do not recommend these practices. 

We invite any attempt to burn the clinker from Erith's 
grateless stokers ; it will be found to be quite incombustible. 

We have refused every suggestion that we should make 
what is called a “self-cleaning” stoker, precisely because we 
have often found that the refuse from moving-grate stokers 
contains as much as 25 per cent. combustible matter. 

We agree that a destructor type of furnace will deal with 
such refuse fuel ; but we submit that a better method is to 
use a mechanical stoker, which burns everything com- 
bustible in the fuel. 

Erith’s Engineering Co., Ltd., 


CHARLES EnrTH, Director. 
London, February 10th, 1906. 


I have read with considerable interest the correspondence 
on the above subject, which has been appearing in your 
columns for some time past. 

In your recent leading article discussing this corre- 
spondence, you stated that there was need for a scientific 
examination of the various types of fuel calorimeters, and you 
suggested that it was quite possible that the difference 
between Mr. Bennis and Mr. Booth as to the possibility of 
attaining an 87 per cent. efficiency from steam boilers, 
might find an explanation in the type of calorimeter used for 
determining the actual calorific value of the fuel by Mr. 
Bennis in the particalar test under discussion. 

It may interest you and your readers to know that the 
comparative trials of the various types of calorimeters for 
which you ask, have already been carried out by two inde- 
pendent authorities, and the results obtained have been 
communicated to the Society of Chemical Industry in papers 
read before the London and Scottish Sections in the years 
1903 and 1904. The authors, Messrs. Brane and Cowan, 
and Mesars. Gray and Robertson, support each other in the 
statement that the Bomb fuel calorimeter as originally 


designed by Mahler, or in one of ita later modifications, is 
the only one that can be relied upon for giving correct 
results with all classes of fuel. Full details of these tests 
will be found in the Journal of the Society of Chemical 
Industry for November 30th, 1903, and July 15th, 1904. 

As regards your explanation of the difference between Mr. 
Bennis and Mr. Booth, I think it highly probable that this 
is correct, for I myself have carried out many tests with the 
type of calorimeter which I understand Mr. Bennis is using 
for his fuel work, and except by conversion of the small 
sample into briquette form, I have never been able to 
obtain perfect combustion of the fuel. The results obtained 
by Mr. Bennis in laboratory tests of his coal would therefore 
most probably be lower than the actual calorific value, and 
this would cause the apparent boiler efficiency to be some 
9 or 74 per cent. higher than the real figure. 


l John B. C. Kershaw. 
Waterloo, February 12th, 1906. 


Electric Power in Graving Dock. 


We have read with interest the letters of Mr. F. C. 
Parsons and “ Glendale" in the current issue regarding 
temporary electric power installation in Govan Graving Dock, 
and it appears that the Fairfield Co. were the pioneers in 
this direction. | 

We would ask you, however, to refer to the original para- 
graph on page 103 of the issue of January 19th, in which 
it was stated that the installation applied to the Omrah some 
three weeks ago was the first of its kind in a public graving 
dock on the Clyde. 

As the Fairficld Co. were actually taking the supply for 
the Omrah repair from the cables left by us from the 
Victorian, we naturally pointed ont that the Omrah installation 
was not the first, and Mr. Parsons’s letter puts this beyond 
doubt. 

The main point of interest in connection with the 
Victorian installation was that in the adjoining dock a 
complete compressed-air plant had been fitted up, com- 
prising boiler, engine, compressor, reservoir and pneu- 
matic drills for hull repairs to the Crown of Arragon, and 
a good comparison was obtained of the rival powers. 

The general opinion was greatly in favour of the electrical 
installation on account of its compactness, simplicity and 
economy as compared with the somewhat cumbrous and un- 
wieldy pneumatic plant. 


Glasgow, February 12th, 1906. 


Archd. Watson & Co. 


Overhead Equipment. 


Notwithstanding Mr. Tweedy’s first sentence, there is a 
wealth of rudeness in the three lines of his letter, and while 
I admire his discretion, I cannot admire his courage in 
leaving the brunt of an argument, originated by himself, to 
be borne by Mr. Dudgeon. | 

Until Mr. Dudgeon is prepared to accept actual facts, it 
is useless to offer him arguments based on these facts. I dis- 
tinctly stated in my last article under what conditions the 
ears illustrating wear were obtained. When he is willing to 
admit that I can speak the truth, I shall be quite prepared 
to“ explain the obvious," or to answer any of his argu- 
ments. 

A Lineman. 


' Illuminating Engineering. 


I notice that in your leading article on the above subject, 
on p. 202, no mention is made of the Linolite system of 
illumination, although it appears to me better to fulfil the 
conditions for diffused or hidden lighting recommended in 
that article than any other system of electric lighting I have 
seen. Inthe Linolite lamps the filaments instead of being 
coiled or bunched as in the ordinary bulb lamps, are stretched 
out in glass tubes, backed by polished reflectors, so as to 
form a continuous line of light. These lamps can be 
arranged on or near the cornice of a room, so as to reflect 


248 THE 


ELECTRICAL REVIEW. [Yol 56. No. 1,473, Furavasr 16, 1906, 


——————————————— ee SR ae ———!— ———"—— IE 


their whole light on the ceiling, while the incandescent 
filaments are invisible, and they thus produce a beautifully 
diffused shadowless light, closely resembling daylight, which, 
according to carefully conducted tests by the Manchester 
School of Technolgy, throws a greater amount of light upon 
a given floor space for a given amount of electrical energy 
than do the ordinary electric lamps when used for direct 
illumination. 

This light was installed in the ballroom of the Admiralty 
House, Portsmouth, at the time when the King of Italy 
visited this country, and I understand it was much appre- 
ciated by the guests, and I feel sure it is well worth the 
attention of electrical engineers. 
DO —— 0D C. T. Alfred Hanssen. 

East Dulwich, February 9th, 1906. 


London's Street Lighting. 


I regret having made an error in my letter of the 6th 
inst. I meant City Square, Leeds, but put Victoria Square 
by mistake. 

An Old Reader. 


- After-Dinner Speeches. 


After searching the columns of your last issue in vain, I 
came to the conclusion that Mr. Hirst must resemble that 
courteous diplomatist, Mr. Arthur James Balfour, in one 
particular — he does not read the papers. : Otherwise I am 
sure he would have made the amende honorable, which would 
be expected of every gentleman under the circumstances. 

Goods Traffic. 


A Suggestion for the Editors. 


| respectfully submit to you the following suggestion as 
regards your “ Correspondence " columns :— | 

That the discussion is conducted on exactly similar lines 
to ordinary society discussions—viz., the man who writes the 
first letter is allowed to answer all the criticisms on his 
original communication at the end of the discussion. That 
each writer is only allowed one letter. I think this would 
eliminate most of the personal element that undoubtedly 
creeps in. It would make every man do the best for his 
standpoint, and it would, therefore, raise the value of the 
columns as a useful portion of a useful paper, instead of being 
occasionally a cheap advertising medium. I should also like 
to add that & man can, with judicious clipping, generally 
limit his remarks to half a column. : 


[As regards the ordinary method of conducting society 
discussions,” we have often expressed our opinion of its in- 
efficiency. We quite agree, of course, that personalities 
should be avoided, and in very many cases we are 
strongly tempted to weed out a large percentage of irrelevant 
matter.— Eps. E. R.] 


How to Screw Conduits. 


| have read Mr. Schmahls letter in your issue of the 
9th inst. His letter appears to be mainly based on the 
preposterous suggestion, largely advertised by his company, 
that seamless steel conduit is made from scrap or rejected 
tube, and that the Armorduct " quality of welded tube is the 
only perfect one. Such wholesale advertisements libelling com- 
petitors do not elicit much sympathy for the firm which 
issues them. For my own part, I do not desire to take 
advantage of a public discussion to advertise my company's 
products, but the plain statement that every seamless steel 
tube which we sell would satisfy the Admiralty or Board of 
Trade specifications for the highest class boiler tubes, disposes 
of three-quarters of Mr. Schmahl’s arguments as far as my 
company is concerned. 

As for the rest, Mr. Schmahl states that I ** admit" that 
thin gauge tuhes cannot be screwed. In a controversy like 
this to **admit" means to acknowledge that one has been 
convinced against a previous opinion. I have not 
“admitted ” anything. J have plainly stated that the tube 
is useless and cannot, he used, which is quite a different 
thing, 


Mr. Schmahl attacks Mr. Waterhouse and talks of his 
sizes a8 being bastard, and the threads he characterises as 
being the same, but it seems to me that this kind of thing 
is only on a par with the advertisement I have referred to ; 
a bastard size in one trade may be the standard in another. 
He also states that gas sizes and gas threads are the 
accepted standard for engineering work through the world. 
To this I give point blank denial. As far as the seamless 
steel tube trade is concerned, outside diameters and not 
inside diameters are invariably ordered, with the exception 


of a very slight percentage of steam pipes used for Govern- 


ment work. 

Mr. Schmahl tells us what they do in America. Will 
he tell us in his next letter or advertisement whether or not 
his advocacy of the American system is adopted with a view 
to enable him to use American dumped tubes? I believe 
the Armorduct are not tube makers at all, or at all eventa, 
that they have not a factory in England. Why, then, does he 
presume to lecture us who do make tubes ? 

Mr. Schmahl asks why seamless tubes have not been more 
extensively used for gas, steam and water, and he suggests 
the libellous answer that scrap would likewise be used for 
their manufacture, and the engineering inspectors would not 
accept the tubes so made. The true answer, of course, is 
that hitherto weldless tube has been much dearer than 
welded, and the advantages of it for the purposes mentioned 
do not correspond to the increase in price. Now that the 
methods of production have been greatly improved, the 
price in many cases is approximately that of the welded tube, 
und the demand for seamless tube has increased enormously. 

Mr. Schmahl constantly states in his letter that there is 
» large demand for gas sizes and gas threads for the conduit 
trade. In a somewhat extensive business the inquiries we 
receive for these sizes do not amount to probably } per cent., 
certainly not to 4 per cent., of our total output. 

Mr. White's letter in your issue of February 9th seems 
to me the most important letter in your paper. Here is an 
example of a firm having tools, &c., for the old gas sizes, 
gauges and screwing, which abandons the use of them 
heoause the sizes condemned by Mr. Schmahl are the 
standard. | 

Not even articles four columns long, or the statement as 
to what they do or may do in America, or the inducement 
of being able to obtain foreign dumped tube at a cheap price, 
will induce my company to make any alteration in its 
standard. 

The Perfecta Seamless Steel 
Tube and Conduit Co., Ltd. 
A. E. Hs, Director. 


Birmingham, February 12th, 1906. 


— 


Mr. Ernest White hus by his letter, which is very much to 
the point, relieved me of the necessity of unduly encroaching 
on your valuable space for my reply to Mr. Schmahl's 
remarks. Mr. White informs us that the New Brotherton 
Tube Co., who are well known as manufacturers of gas, 
steam and water tubes, decided to add electric conduits to 
their business. They very naturally started to produce these 
conduits with gas sizes and threads, with a result unfortunate 
to themselves, as they found it impossible to get business. After 
making exhaustive inquiries among leading consultants and 
contractors, they find, as an explanation, an overwhelming 
volume of opinion in favour of conduit sizes and threads. 
Then, very reluctantly, Mr. White tells us, they put down a 
plant to meet the demand as thoy find it to exist. 

The above statement of the case puts a very different 
complexion on the matter to that which Mr. Schmahl would 
have us believe. I may mention that the New Brotherton 
Tube Co., Ltd., are our largest competitors, and I hardly 
think “ the loyalty of self-preservation " will hold water in 
view of the above remarks. 

It may interest your correspondents to know that from. 
the very inception of the Simplex Steel Conduit Co. we laid 
ourselves out to supply socket joint and screwed conduits, 
but the latter took rather longer to develop. Naturally we 
adopted the same standard of outside diameters for both, 80 
that our large range of fittings could be supplied either bored 
or screwed, and Mr. Schmahl, while admitting and recog- 
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nising our standard for socket-joint material, objects to do 
so for screwed. 


Mr. Hills pointed out that the thickness of gas tubes was 


originally settled for the convenience of welding, and every 
tube manufacturer knows that this is the case, and that it is 
not practicable to thoroughly weld a tube of lighter gauge 
than gas barrel. The high-welding temperature to which 
these tubes have to be brought unfits them in many ways, 
which it is hardly necessary to mention, for conduit wiring, 
and there is no rhyme or reason in increasing the gauge of 
brazed or solid-drawn tubes to make them conform to 
welded. 

That a desperate effort is being made by certain firms to 
alter the present conduit standard gauges, and to substitute 
for them gas standards, is very evident. Mr. Schmahl would 
have us believe that he personally is disinterested and has 
no axe to grind, his sole object being to benefit the trade 
generally. I am of opinion, however, that there is more in 
his solicitude than -meets the eye. Armorduct," which is a 
prepared welded tube, was more or less dumped into this 
country by the American firm who were responsible for its 
manufacture, but for some reason or other the American 
supplies were discontinued last year. I had this from an 
official of the American firm, who offered to negotiate with 
me for the purchase of bis stock in this country at a speci- 
ally reduced price, but I was not a purchaser. | I now 
understand Mr. Schmahl is obtaining his supplies of“ Ar- 

morduct (?) from a gas-tube manufacturer in this country, 
and these tubes are supplied with gas threads; hence bis 
direct and specific demand." The Armorduct Co., in their 


catalogue for 1905, described their thread as follows — 


“The screw thread employed on armorduct conduits is a 
special electrical thread, which ensures easy and rapid fitting 
with good electrical conducting and water-tight joints.” So 
long as Mr. Schmahl was supplying this tube, he showed no 
concern as to standardisation. | 

I may, therefore, be permitted to form my own ideas as to 
his disinterested motives in wishing to put conduit manu- 
facturers into line with gas standards. 

In view of the above, I do not feel in any way ealled upon 
to respond to the invitation to “face the ordeal” ; not 
because I in any way contemplate an adverse verdict, but 
because it is unnecessary and could lead to no satisfactory 
result. If there is pressing need to standardise screwed 
conduits, which I am far from admitting to be the case, the 
matter must be decided by those having a thorough know- 
ledge of the question from all points of view, and on broader 
lines than those of personal advantage. 


L. M. Waterhouse, A.M.Inst.C.E. 
THE SrwPLEx STEEL CoNDpviT Co., LTD., 
Director and General Manager. 


London, February 12th, 1906. 
ene, E 


Electric Lifts. 


My letter in your issue of the 2nd inst., directed only to 
one specific point—the possibility of higher mechenical 
efficiency in the gearing, and specifically disclaiming thé 
institution of any comparison between different makes—has 
raised a veritable tornado in the breasts of Messrs. A. Smith 
and Stevens, who were not even mentioned—indeed, 
probably, on that very account. 

They say I have made a “ momentous discovery " ; I say 
I have not. I distinctly gave the “Sprague people" the 

credit of being there already. They say: Your corre- 
spondent, by one agile intellectual effort, leaps straight to 
the conclusion, &c." He did nothing of the kind, but 


indicated quite clearly that no exception could be taken to . 


decently-designed worm-gear; witness the Sprague quick- 
pitch tandem gears. 

'The broad proposition was merely that mechanical 
inefficiency is not the best way to secure safety ; that I still 
maintain as an absolutely unassailable statement of fact. 
Nevertheless, it may be, and probably is, equally true to say 
that Messrs. A. Smith & Stevens’ lift-controlling gear will 
infallibly result in coroners’ inquests, to use their own words, 
unless combined with inefficient winding gear. That pro- 
position I cannot refute, for my friends admit—nay, claim— 


their brake to be a notoriously unreliable and variable 
adjunct." — UE , E 

Alas, our agreement is of short duration. For," they 
say, “be it remembered that. with a high efficiency gear, 
control depends absolutely on the brake "—with an impropetly 
designed arrangement, perhaps; with a well-designed com- 


bination of controlling gear and motor, certainly not; the 


control depends first on motor field strength to slow down, 
then on return of current to the line, and finally :for 
accurate s/oppsng on a “decently " designed electro-magnetic 
release brake which is neither unreliable nor variable. 

I cannot follow Messrs. Smith & Stevens into their 
difficulties with the non-stop song of the soloist, but I suggest 
here, as in the treatment of lift problems, the application of 
gentler, more rational methods than the gag and the jerky 
brake. i = * 


Mr. Good's self-esteem will in no wise suffer if he only 
conceives that it is an, “ Unspeakable Scot who did not 
know of his connection with Faraday House; he 1s the loser, 
not Mr. Good. I thank him for the light on“ gray matter.“ 
Permit me to suggest a course of reading in American 
mechanical journals: He won't see the point just now, but 
he will in, say, 12 months ! AREE E 

. But, ye gods and little fishes! what does he learn or teach 
or have to do (you see I have learnt my lesson, and am not 
presuming any more) at Faraday House to make him hold 
up holy hands and use naughty words at the idea of 70 per 
cent. combined efficiency for a motor and double reduction 
gear with shafts on roller bearings—decent/y designed gear, 
mind, not class- room wheels. I am not sure but that 
98 per cent. might really be got with care, but I estimate . 


. the factors at.— 


79 x 95 x 95 = 71°5 per cent. (by slide rule). 

I need hardly press the point, but if Mr. Good will turn 
to p. 465 of the volume of Minutes of Proceedings Inst. C. E., 
issued last November, he will find a record of 90 per cent. 
efficiency for worm gear; reasoning by analogy he will not 
grudge me the additional 5 per cent. for-spur gear. 

I know perfectly well that the lifts he mentions will not 
budge without excessive current—that was the reason for 
my first letter, but I also know, as he does not, that the 
“ increasing momentum” of a carefully designed high- 
efficiency lift reaches its limit quite close to that corre- 
sponding to the normal speed of operation. 


Glasgow, February 13th, 1906. 
P.S.—1 am reminded that the 70 per cent. efficiency 


W. L. Spence. 


quoted by me had risen. to. 71:2 per cent. after several 


months’ operation, and that the lift had wood guides. If 
Mr. Good will read my letter carefully, he will see that I 
pointed out his failure to recognise the combination of a low- 
voltage motor of 8 H. p. with steel guides, as contributing to 
the efficiency of 41:4 per cent., he claimed it as due to steel 
guides merely. TE: s | 


Overhead v. Underground Lines in America. | 


My attention has been called to the discussion appearing 
in the editorial columns of your issue of December 15th, 
1905, on my paper on Overhead v. Underground 
Lines.” Permit me to suggest that you have quite mistaken 
the scope and intent of the paper, and that your discussion 
was quite as “ astonishing " to me as the paper seems to 
have been to you. 

It was not the purpose of the puper to discuss the relative 
merits of the different systems of distribution, but rather the 
relative advantages and disadvantages of overhead and 
underground construction, as applied to the typical distri- 
buting system, commonly found in American cities of 15,000 
to 25,000 inhabitante at the present time. 4 

This typical system consists of overhead alternating cur- 
rent lines with transformers and poles in streets and alleys. 
In the business sections of such cities pole lines and trans- 
formers are usually located in the streets, and agitation is 
therefore prevalent among the municipal authorities looking 
toward the removal of the existing lines in the business 
portions of these cities and placing them underground. 

It was the purpose of the paper, therefore. to discuss. first, 
the relative advantages and disadvantages of installation and 
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operation of overhead and underground lines; and, second, 
to determine whether it would be commercially feasible to 
replace existing overhead systems by underground con- 
struction in the average city of 15,000 to 25,000 in- 
habitante. | 

The underground system of ducta, or “ culverts,” illus- 


latter are preferable, and can be installed on a sound and 
durable system, at half the cost arrived at by Mr. Gear. The 
general conclusion is that American methods of distribution 
are years in arrear of current practice on this sidge.— 
Eps. E.R.] 


trated in the paper, was therefore intended to represent the > : 


complete equipment which would be necessary for the busi- 
neag portion of the average American city of the size 
mentioned. 

The general conclusion reached in the paper was that for 
such a business section the fixed charges resulting from the 
underground investment would add 1:2 cents per Kw.-hour 
to the cost of current when the load factor is 125 per 
cent., or in a residence section of the same area but having 
a maximum load of 20 Kw. instead of 125, the added cost 
would be about 6 cents per Kw.-hour under the same 
conditions. QE 

The use of a sub-station and low-tension distribution 
therefrom was not considered, since the initial investment 
and operating expenses for such a system considerably exceed 
the amount required for the system described in the paper. 

The location of transformers in sewer-drained 1 
where it is impossible to hang them on poles has proven very 
satisfactory in America, in situations where the density and 
amount of load do not require units larger than 30 or 40 
KW. For cities where thé load is such as to require 
larger units, I certainly should favour “an all- underground 
system with sub- stations for the busy parts of the town, with 
overhéad transmission to the outlying portions." 

As to the use of the built-in system for the dis- 
tributing mains by which you consider that the “ risks of 
break-down would be enormously diminished,” it is the ex- 
perience in American practice that such is not the case, but 
rather the reverse is true. Indeed, in view of the ease in 
making chan repairs or additions to the cable equip- 
ment and of the freedom from disturbance of street paving, 
it is the universal experience of American engineers that the 
„ draw-in " system is the least expensive in the long run. 

As to the “ countless transformers, countless manholes, 
&.,“ which, you fear, will cause the engineer-in-charge to 
sigh for ** language that he cannot command," the writer is 
familiar with a namber of working installations similar to 
that described in the paper, but several times greater in 
extent, in which more than two or three cases of trouble due 
to faults in the underground equipment during the course 
of a year would be considered excessive. 

It is possible that the rate of depreciation used in figuring 
the increased cost of current with underground lines is a 
little high, but in view of the rapid growth of American 
cities, and the progress of the electrical art, which has here- 
tofore necessitated discarding much of our physical equipment 
before it is actually worn out, it is wiser to err on the safe 
side. 

I trust this explanation will make it plain that the scope 
of the paper was closely restricted, dnd that the method 
employed, if not up-to-date according to European 
standards, is strictly so under the conditions found in 
America. 

H. B. Gear, 


General Inspector, CotcaGo Epison Co. 


Chicago, February 3rd, 1906. 


[ We are pleased to publish Mr. Gear's reply, though we do 
not see that it materially alters the case. We were com- 
paring American practice, as exemplified in the paper, with 
British methods of carrying out systems of distribution, and 
our main points were :—That the plan of drawing distributing 
cables into ducts i8 not only expensive, but useless and 
detrimental; that transformer boxes under the street surface 
have been abandoned here in new work for years past; 
that in this country overhead wires would not be 

rmitted for à moment in a town containing upwards 
of 15,000 inhabitants, though, seemingly, this is all 
right in the United States. Doubtless it is due to the 
methods supported by Mr. Gear that the ratio of cost of 
underground to overhead distribution works out at such a 
high value, far in excess of what it ought to be, and while 
we approve of overhead conductors for small towns and 
villages, where electricity supply could not be carried out 
successfully with underground mains, we maintain that th. 


The Walthamstow Cables. 


The following has been received, marked “ Copy " :—. 

I have noticed your remarks “ About some Cables at 
Walthamstow,” which appeared in your last issue, and, 
while I do not intend to enter into a newspaper controversy 
either in the local or technical Press, I feel it incumbent on 
me to ask you, since you have given one version of the 
question as reported in one local paper, to be good enough 
to give equal prominence to the views of the other side, for 
which purpose I enclose the report of another local paper. 

When it was found n to re-wire the Baths owing 
to the complete breakdown of the insulation on the wires, 1 
asked for and obtained the permission of my Committee to 
use wire of which I had had experience and upon which I 
could thoroughly rely. By some error the fact of my 80 
asking was omitted from the minutes at the time, though 
it is well in the recollection of those present, but as I am 
not responsible for the taking down of the minutes, the fault 
of omission is not mine. 

I did not purchase the wire in question from “a local 
firm at an unnecessarily excessive figure as you state, but 
from Messrs. Connolly Bros., Ltd., Manchester, at the 
usual trade prices obtaining ast the time. My committee 
and the Council have more than once confirmed my action 
in thia matter, and the question has only been reopened 
owing to the almost single action of one individual. 

There is no mystery in the matter, and the abuse, certainly 
up to the time of the meeting which you report, has come 
exclusively from the one individual already referred to. 

Relying on your spirit of fairness, although the contract 
was '* only a little one," 

J. H. Fooks Bale. 


[The newspaper account that our correspondent sends is 
very incomplete—it contains no reference whatever to the 
tussle that took pluce before the reading of the reports was 
agreed to. The report to which we alluded last week was 
apparently a report and nothing more; the one which Mr. 
Bale sends us gives no record of the discussion either 
before or after the reading of the charges and the 
engineers reply, but it does undoubtedly contain 
editorial comments championing the engineer’s cause. 
In the above letter—which Mr. Bale writes against his in- 
tention to enter into controversy—he ignores the existence of 
the contract with another cable manufacturer. We were 
under the impression that the transaction which has been 
described as i , was made with Messrs. Quicke & Co., 
a local firm. Does Mr. Bale suggest that the cables obtain- 
able from the original firm at a lower price were not good 
enough for re-wiring his Baths ? We still find some mystery 
surrounding the matter, and cannot agree with our corre- 
spondent in regard to the monopoly of abuse—especially 
after reading his own report.—Eps. E. R.] 


LONDON UNITED TRAMWAYS AND THE 
EALING CORPORATION. 


THE following letter was addressed to the Board of Trade 
by Sir J. Clifton Robinson, engineer to the London United 
Tramways, in reply to the report of the borough surveyor, 
on which we commented in our leader last week :— 


'l'he Assistant Secretary, 
Railway Department, 
Board of Trade, 
7, Whitehall Gardens, S. W. 


January 20th, 1906. 


Loxpox UxrrED TRAMwAYS—EALING Corporation. r 


Sir,—I beg to acknowledge receipt of your letter— R.611— 
18th inst, enclosing communication from the Corporation, of 
Ealing, together with, copy of report by the borough surveyor. » - 
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With respect to the surveyor's report, the following observations 
on the various matters to which he refers, in the order in which 
they are dealt with, may be in order: 

1. In conformity with the undertaking made to Col. Yorke, nore 
of the 46 cars which were withdrawn from service have been again 


put into use unti! the approved alteration of the brake rigging has 


been completed. Sixteen of the number have been so dealt with, 
since which they have exhibited the same qualities of quiet running 
as were demonstrated in the case of the car put into operation during 
the Board of Trade inspection. 

I take the strongest exception to the statement that the noise is 
now “as bad as ever," or that there have been any grounds for 
reasonable complaint since the date of the inspection. Asa matter 
of fact, Mr. Jones's observations constitute the only complaint which 
has reached the company from any source since the improved 
arrangements were carried into effect. 

2. The suggestion that the grinding wf the rails which. the com- 
pany is carrying out at great expense is without beneficial result 
cannot be seriously regarded. Even a superficial inspection will 
demonstrate the improvement which is taking place in Ealing, in 
common with other places wbere similar operations are beiug con- 
ducted for the removal of corrugations on the rail tread. , 

.3. The plans for the construction of the track in the Borough of 
Ealing were submitted to that Council in the usual way before the 
line was built, and the whole of the work was carried out under 
the personal supervision and to the unequivocal satisfaction of the 
borough surveyor, and is the same form of construction as is 
generally adopted even now by corporations and companies in 
building tramway lines. 

In constructing our new line in Boston Road, as referred to in 
the surveyor's report, a system of heavy standardised rails, steel 
cross sleepers and anchor joints has recently been designed, which, 
I believe, will be found to be an improvement on the earlier 
methods. .I observe the surveyor approves this design in connection 
with the new work, but, strangely enough, condemns it when 
applied, so far as practicable, to the renewal and maintenance work 
io connection with the tramways in the Borough of Ealing. The 
principal object of the improvement is to prevent any vertical 
movement of the rail under traffic, which is so detrimental to the 
road bed, and experience has shown that the anchors and anchor 
joints do effectually accomplish this purpose. 

It is of course necessary to make smal! openings in the concrete 
for the insertion of these girder anchors, but the space is then 
filled in solidly with shingle and run in with pitch, the purpose of 
the latter being only to hold the shingle together and make a water- 
tight joint. It is impossible for the surveyor to indicate a solitary 
place on any portion of the route which has been so dealt with 
where water is able to find its way under the concrete by passing 
these pitch joints between the girder anchors and concrete bed, and 
I regret the suggestion should be so unfairly made. 

In our experience with this method of repairing (which now 
extends over more than 12 months) we find a decided advantage 
to rails and road-bed, otherwise we would scarcely continue to 
incur the heavy expense which is involved. As promised Col. 
Yorke, we are endeavouring to devise a scheme of thermit-welded 
joints PCE will, I hope, further strengthen the rails where most 
essential. . 


A reference to this matter appears in our leading columns 
to-day. | 


LEGAL. 


- 


Tug MANCHESTER TRAMWAYS GOODS CARRIAGE Ca3E.—J UDGMENT, 


A JUDGMENT of the utmost importance to all municipal corporations 
owning or carrying on tramways was delivered on 5th inst. by Mr. 
Justice Farwell in the Chancery Division of the High Court. 
Messrs. Sutton & Co., the well-known carriers, brought an action to 
restrain the Manchester Corporation from carrying on the business 
of common carriers beyond the radius of its tramway system. The 
facts of the case appear in his Lordship’s judgment. 

Mr. Justice FARWELL said an injunction was claimed to restrain 
the defendants from acting as carriers or delivery agents except on 
their tramlines, and from spending the Corporation's money for 
that purpose and for incidental declarations. The defendants were 
incorporated by Royal Charter in 1839, and they justified the facts 
complained of both under the powers given to them under their 
private statute, and also under their common law rights and powers 
as a corporation by charter. They claimed the right to act as 
general or common carriers. The action was to a great extent 
quia timet, for the defendants commenced operations last year, and 
the writ was issued in May, 1905. The Corporation had called no 
evidence to show what business had actually been done by them, 
and their acts and intentions were gathered from the documents put 
in evidence, and by admissions and answers to interrogatories. 
Their intention was to put in operation a large and comprchensive 
scheme of parcels delivery and collection, and as part of that scheme 

they proposed to accept a tax on parcels qua parcels when the value 
thereof was not collected by them on delivery. They proposed the 
delivery of parcels by special messengers at special rates, and the 
insuring of parcels. They further proposed to act as agents 
for all railway companies, and to pay to the companies all 
moneys due to them for the carriage of parcels in con- 
sideration of 1d. per parcel for collecting. They also 
proposed to collect and deliver parcels outside the radius of 
their tramway lines, and goods which had never travelled, and 


- 


were not intended to travel by their trams at all. In April, 1905, 
they issued a book of rates and arrangements for the conveyance of 
parcels traffic from Manchester to all parts of the United Kingdom 
and abroad, and described themselves as agents for all railway com- 
panies. They had spent several thousands of pounds in plant, vans 
and horses, and had engaged numerous agents and servants witb.a 
view to carrying on this business. All that expenditure had been, 
or was intended to be, entered in account upon what was part of the 
expenditure of the Corporation in respect of their tramway under- 
taking as part of the working and establishment expenses, and as 
part of the management of the tramways, &c. Now all the 
expenditure at present incurred in providing horses, trams, carts, 
offices and agencies used, and to be used, in connection with 
collecting, carrying and delivering parcels, had been defrayed out 
of the money burrowed by the tramway uudertaking. The 
difference between a statutory corporation and 8 corporation 
created by Royal Charter was well settled. The former could do 
such acts as they were authoriscd directly or indirectly by statute 
creating it. The latter could, speaking generally, do everything 
that an ordinary individual could do. If, however, the Corporation 
by Charter were, as in the case of the defendants, a municipal 
corporation, then they were subject to the restrictions imposed by 
the Municipal Corporations Act, and would be restrained from 
applying their borough funds to purposes not authorised by that 
Act. If the defendants in this case had no statutory powers, it 
was plain they could not apply their berough fund either for the 
purposes of the tramway, or for the business of general] delivery 
agents or common carriers. Granting that, theoretically, the 
Corporation by Charter could lawfully run tramways and carry on 
such business, they could not do it in practice without the expendi- 
ture of money, and it was accordingly argued in the present case 
that if, and so far as, the defendants were carrying on business 
as carriers in excess of their statutory powers, they were 
doing so under their common law powers, and could 
not be  restraincd. His Lordship proceeding, referred 
to the statutory powers of the defendant Corporation, and said a 
section of the provisional order of 1895 providedithat the tramways 
might be used for the purpose of conveying passengers, animals, 
minerals and parcels. Tbe Manchester Corporation Act, 1897, 
clearly contemplated the working of the tramways by the Corpora- 
tion itself. It was common knowledge that by that time muni- 
cipalities had in many cases been authorised to acquire works of & 
public nature within their boundaries with & view to working them 
fora profit. It was no part of the function of the Court to consider 
whether municipal trading of this or any other kind was or was not 
politic. His duty was to construe the Act by which the Legislature 
had conferred that power, and he knew of nothing that would 
authorise him to apply a principle of construction to an Act giving 
power to a municipality to carry on some trading operation 
differing from those applicable'to their own Act. The Act of 
1899, on which the defendants mainly relied, enabled the Corpora- 
tion, in his Lordship's opinion, to run carriages and take tolls on all 
the network of tramways mentioned therein, and to use such tram; 
ways for the purpose of carrying, conveying and delivering animals, 
parcels, minerals, &c. Counsel for the plaintiffs had pressed upon 
him that there was. no power to carry or deliver, but only to use the 
tramways for the purpose of carrying and delivering. This 
appeared to his Lordship to be too narrow a ground on which to 
found a decision. He referred to the Railway Clauses Consolidation 
Act, 1845, Sec. 86, and he found that there was no power to “ carry 
and convey upon tbe railway all such passengers, goods," &c. He 
was unable to see any rèal distinction between this and the power 
given to the Corporation by Secs. 8 and 22 of the Act of 1899. But 
a railway company acting (as all railway companies now elected to 
act, and as the defendants acted) as carriers, and not as either toll- 
takers or conveyors, had undertaken the ordinary duties of a carrier. 
As Mr. Justice Byles put it in Taylor v. the Great Northern Rail- 


way, the first duty of a common carrier is to carry the goods 


safely; the second is to deliver them.” This duty to deliver would 
exist without the express use of the word in Sec. 22, and he could 
not read that section as restricting the Corporation to deliver 
from the trams. In the absence of motion or of special 
contract, he apprehended that g railway company was not 
bound to deliver at the house or shop of the consignee, but if they 
did not they were bound to keep the goods safely for a reasonable 
time, and to deliver to the consignee or his agent when he called 
for them. But there was nothing ultra rires in their delivery by 
cart or otherwise at the consignee’s house, or to any other place 
authorised by him, including the station of a railway company, such 
goods as they had brought on their tramlines; such delivery was 
fairly incidental to their authorised business. It would be difficult 
in the present case tu put any practical limit to the place of delivery. 
It could not be at the terminus only—this was probably in the 
highway—some radius of space within which a receiving store 
might be situated must be allowed, and some means of conveying 
to this store must be permitted. There was no ground for con- 
fining it to manual labour: indeed, the weights mentioned in the 
schedule of tolls negatived this. It must, therefore, be open to 
the defendants to use horses and carts, even to get the goods to 
their own depot, and if they could do this he saw no reason wh 

they should not be allowed to convey them to the consignee'8 
address or to some other place named by him. So far, therefore, 
as the expenditure complained of arose out of the working of their 
tramway undertakings he could see no objection to it. The 
defendants were empowered. to build goods stations for the recep- 
tion and for the delivery of goods; to provide and pay for carts 
and horses and the like for collection and distributiou, and to pay 
wages to men employed for those purposes, to provide buildings 
to house the horses and carts so used, to receive aud transmit goods 
by rail, and to insure, for inasmuch as 4 common carrier 
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was an insurer of the goods entrusted to him at common 
law, it must be open to the defendants to make a bar- 
gain limiting such liability, or undertaking it on special 
terms. So far as regarded cash on delivery goods,” he had no 
evidence that this was part of the business of a common carrier, 
_and he could only say that if it was, then the Corporation could 
accept goods for carriage and delivery on their trams on these 
terms, but that was all restricted to goods which travelled along 
the trams or some part thereof. There was nothing in the Act to 
authorise the Corporation to act as earriers generally without 
reference to their tramways. To collect and deliver parcels for 
the tramway was fairly incidental; to collect and deliver parcels 
outside the radius of the trams, and without any connection with 
the trams, was not incidental to the tram business, but distinct 
from it. At the best, it could only be said to be incidental to the 
incidental, and such reasoning would authorise a railway company 
to carry on a coal merchant's business because they must buy coal, 
and this was restrained in the Attorney-General v. the Great 
Northern Railway Co. For the same reasons he held that the 
Corporation could not act as general agents for the railway com- 
panies, but only in respect of tram-borne goods. The defendants, 


however, further contended, and he thought rightly, that the | 


Corporation could so act by virtue of its corporate existence, and 
that this Court would only interfere to prevent the expenditure of 
the borough funds on such a venture. But they said also that there 
was nothing to show that they had made any such expenditure. 
He had, however, already stated that they threatened and intended 
to do so, and he was not satisfied that they had not already done 
80. It was obvious that a delivery service by carts to and from 
villages not connected with the company, and a general agency for 
all railway companies must entail expense, even if the same carts 
and men be used as were employcd ordinarily in tram 
service proper; some of both were required, and there was 
wear and tear to be considered. He could not be- 
lieve that a large, gencral delivery service and a general 
railway agency could be added to a service limited to the 
connection with trams without expense. No evidence had been 
given of the amount of such expenditure, but the plaintiffs, in his 
opinion, were entitled to an account at their own risk, of all sums so 
expended. He expressed no opinion as to the legality of the 
charges which the Corporation made for the services rendered by 
them in addition to the sums 4llowed by their Acta. The 
Attorney-General sued to restrain the improper use of the borough 
fund, and these charges, when received, were un increase to the 
borough fund. If anyone could complain, it was the person against 
whom they were made. The relative profited by them. If they 
were wrongfully made, aud litigation ensued, it was not a matter of 
course tbat the costs, if the Corporation failed, would be allowed 
out of the borough fund; but however that might be, he was not 
aware of any authority which would justify him in preventing the 
3 dio an from receiving payments simply because it might be 
doubtful whether they were properly recoverable or not. An indi- 
vidual could make such charges and receive them. If thev were 
wrongfully made, he might be liable to an action. The Corporation, 
as a chartered Corporation, might do the same; there was no deple- 
tion of corporate funds by such receipte. Whether or not there would 
be when the payments were successfully reclaimed, he would leave 
to be dealt with when the question arose. No facts had been proved 
to show that the Manchester Southern Tramways Act, 1903, had any 
operation, and he could not read Sec. 87, Sub-Sec. 7, of that Act in 
the way proposed by the defendants. It could not have been 
intended to make tramways which the Corporation had neither 
purchased nor leased part of the undertaking of the Corporation. He 
proposed to make a declaration that thc defendants werc not entitled 
to expend any part of the city fund or the receipts of their tram- 
way undertaking, or the proceeds of any city rate, or any other 
moneys of the defendants or of the city for the purpose of estab- 
lishing, or maintaining, or carrying on the business of carriers 
except as part of and in connection with their tramway under- 
taking and in respect of articles carried along all or part of the 
tramways for the time being belonging or on lease to the Corpora- 
tion, or on which they had power to place or run carriages, and to 
grant an injunction on similar terms. If the plaintiffs desired it, 
he would also direct an inquiry on similar lines, reserving the costs 
of such inquiry. He had felt some difficulty as to the costs of the 
action. The plaintiffs had failed on a part of their claim but they 
had also succeeded to a substantia! degree. The action was pro- 
perly brought, and the plaintiffs ought, he thought, to have the 
general costa but with some considerable deductions. He thought 
justice would be done by ordering the defendants to pay to the 
plaintiffs one half of their costs of the action, leaving the plaintiffs 
to bear the other half, and the defendants would, of course, bear 
their own costs. He would suspendj the operation of the injunc- 
tion for 14 days to enable the defendants to decide whether they 
would appeal or not. 


OLYMPIA ELECTRICAL EXHIBITION: LIABILITY OF THE PROMOTERS 
FOR Lost ELECTRICAL CABLE. 


In the Shoreditch County Court, on Thursday, before his Honour 
Judge Smyly, K.C., Fredk. Wm. Bridges and Geo. David Smith, 
promoters of the Electrical Exhibition at Olympia, of 119, Fins- 
bury Pavement, E.C., sued Messrs. N. Burt & Co., of 195, Wardour 
Street, Oxford Street, W.C., to recover £6 14s. 2d., being the 
amount of electricity supplied by the plaintiffs to the defendants 
during the run of the Exhibition. The defendants counterclaimed 
44 12s. 6d. for a cable which they alleged the plaintiffs had taken 
away wrongfully when removing the meter. Mr. Hands appeared on 
behalf of the plaintiffs, The defendants admitted the claim, and 


in support of their counterclaim, said that as the plaintiffs ran the 
Exhibition they were responsible for seeing that nothing was 
removed belonging to anyone else. After the Exhibition was over 
there was the usual rush to clear the things away, and Messrs. Burt 
contended that they cleared as soon as they possibly could, but 
before this the meter had been removed, and also the cable, which 
did not belong to the plaintiffs. 

Judge SmyLty: What really did the plaintiffs supply? 

Mr. Hanps: They supplied the current only. They let the floor 
space after arranging for the holding of the Exhibition. 

Judge SuxLx: And how is this price arrived at? 

DEFENDANT: We are charging for 444 ft. of cable, and it would 
not make any difference if it was new or old. 

Judge Smyty: I hardly see why they took this cable if it did 
not belong to them. 

DEFENDANT: It certainly did not belong to them; we put it 
there ourselves. 

Mr. HAN PDS: But, your Honour, so far as we are concerned, we 
are not liable in any way. The Exhibition closed on a Saturday, 
and it was not until the following Thursday that the defendants 
applied for their pass into the building to clear away their goods, 
and by that time there had been hundreds of carmen in and out 
clearing away stuff. On the form of agreement which is signed 
between the parties, there is & clause which says that the plaintiffs 
will use every reasonable care to ensure that any exhibit, or any- 
thing appertaining to the Exhibition, will be looked after; but 
they do not hold themselves responsible for any burglary, fire, or 
illegal act. 

Judge SwyLv: But did they have this cable, or do they know 
where it has gone to? 

PLAINTIFF: We know nothing about it at all. We cleared the 
meter away, but beyond that we know nothing. On the Thursday 
the loss of the cable was reported, but hundreds had been in the 
building before that. 

Judge SwvLYv: And, therefore, if it was stolen by one of the 
carmen you consider you are shielded by the larceny clause in the 
agreement ? 

PLAINTIFF: Most certainly. We say, under any circumstances, 
we are not liable, and should not think of accepting any liability 
iu the matter. 

Judge SMyLy: Can you prove that it was taken away by the 
plaintiffs ? 

DEFENDANT: No; but it must have been, though. 

Mr. GoopwiN was called for the defendant, and said that he went 
to the Exhibition to clear away the goods and found the boards 
had been pulled down, which must have been done to get the cable. 

Judge SMyLv: But this agreement seems perfectly clear they are 
fully protected. 

DEFENDANT: But surely they are responsible in such a case as 
this. "They promote the Exhibition, and afterwards have the 
building under their sole control, persons only being able to get in 
and ont with a pass from one of them. 

PLAINTIFF: Yes; and there might have been 1,000 carmen 
between the Saturday and the Thursday. 

DEFENDANT: Yes; but you are the only responsible ones that 
have access, and surely make yourselves responsible to see that goods 
are cleared away in a proper manner. 

PLaiNT'FF: We do not hold ourselves liable in any way; any- 
thing might have happened to this cable for aught we know. 

Judge SMYLY: It seems pretty clear anyway that the plaintiffs 
are protected, and therefore I shall give judgment for the plaintiffs 
on the claim, and the defendants, Messrs. Bridges and Smith, on 
the counterclaim ; at least, I will make it a non-suit on the counter- 
claim, with costa. 


CLAIM AGAINST City AND SovrH LON DON RAILWAY. 


A MAN named Middleton sued the City and South London Railway 
Co. for damages for personal injuries sustained by him through 
being pushed forward on the Elephant & Castle Station platform 
on May 14th last, at 11 p.m., so that he fell, with a child on his 
arm, down a gap between the carriage and the platform. The jury 
awarded £8 10s., but Judge Lumley Smith, at the City Court, said 
that there would be no costs as the action had been remitted there 
from the High Court, and less than £10 was recovered. The 
railway company said that during its 16 years’ running it had 
carried 160 millions of passengers and no passenger had ever before 
slipped between the platform and a carriage. 


PRIESTLEY T. MARYLEBONE B.C. 


BEFoRE Mr. Justice Warrington, in the Chancery Division, on 
Friday, Mr. Cave, K.C., mentioned the case of Priestley v. the 
Marylebone Borough Council, which he said was a nuisance case. 

Mr. R. J. PARKER, for defendants, said he was afraid his Lord- 
ship could not make the order which the plaintiffs asked, as it would 
involve stopping the supply of light to a great portion of London. 

Mr. CavE: But, in the meanwhile, the Council are throwing 
volumes of steam into our premises. 

Mr. PARKER said this was a new generating station at Maryle- 
bone, and though the works were not finished yet, a great quantity 
of light was being supplied. There were windows and doors to be 
put in, and that might make a great difference in what plaintiffs 
complained of. ‘The works would be finished in two or three 
months. 

Mr. CAVE said that was too long, as plaintiffs were losing their 
tenants, and it was impossible to carry on their business. 

It was arranged that the motion should stand over for a week. 


(— 
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BUSINESS NOTES. 


Tramear Lifeguards.—Messrs. Hupson & BOWRING, 
Lrp., of Manchester, have received orders for the fitting of cars 
with their lifeguards from the London United Tramways; the 
London County Council; and a further order from the Swansea 
Tramways. 


Luton Destruetor.—On November 29th, 1905, the 
HonsrFALL DESTRUCTOR Co., LTD., received an order from the Luton 
Corporation to add another cell to the destructor already erected 
by them. A start was made on the new cell on December 13th, 
1905, and the work proceeded with and completed by January 5th, 
1906, without interfering in any way with the ordinary working of 
the two cells previously built. The extra cell, like the two others, 
has a capacity for burning 15 tons of refuse per day. 


Brush Contract.—The County of Durham Electrical 
Power Distribution Co. (per British Electric Traction Co.. Ltd.) has 
placed a contract for eight 500-Kw. three-phase transformers with 
the Brush Electrical Engineering Co., Ltd. 


Annual Dinner.—The Annual Dinner of the E.C.C. . 


Drawing Office Staff took place on February 10th at the Talbot 
Hotel, Wolverhampton. After dinner an enjoyable musical 
programme was gone through, under the chairmanship of Mr. 8. 
Bourne. 


Catalogues and  Lists,—The Tupor STORAGE 
BATTERY Export SYNDICATE, 35, Surrey Street, Strand, W.C.— 
New illustrated export catalogue giving full information 
relating to their stationary storage batterics. It has been the 
aim of the compilers to include all data necessary to enable 
intending purchasers abroad to prepare precise estimates and other 
preliminary work connected with Tudor battery plants without 
first referring to the company. Detailed specifications of all parts 
connected with the batteries, also technical data concerning same, 
are given. Weights and measurements are all expressed in English 
and metric equivalents. There is also a useful list of code words. 
A convenient thumb index divides the several sections. 

Sm W. A. Rose. & Co., Upper Thames Street, E.C.— Circulars 
relating to Harp Brand ” electric lubricant for dynamos, motors, 
engines, &c. 

Messrs. IskNTHAL & Co., Mortimer Street, W.—Fully illus- 
trated catalogue (96 pp.) relating to the “ Electra system of electric 
heating and cooking. In Section 1 there are shown and priced 
a large variety of radiators of different types, cooking ranges and 
ovens, plate warmers, grills, electric jugs, kettles, and other 
appliances for domestic purposes and for use in hotels and clubs. 
Section 2 describes a number of technical appliances &c., for use 
in factories and laboratories, including large bakers’ ovens, 
soldering bits, glue pots, ether stills, hot-plates, flat irons, cauldrons, 
and boilers, immersion heaters, &c. , 

Messrs. Ep. Bennis & Co., LTD., Victoria Street, S.W.—Two 
pamphlets (1) describing the mechanical stoking and coal-handling 
machinery supplied by the firm for Coventry Electricity Works, 
and (2) illustrating and particularising such plant which has been 
erected by them at City Road and Bankside Electricity Stations in 
London. Copies of these may be obtained on application. 

Messrs. Browett, LINDLEY & Co., Lrp, Patricroft.—New 
catalogue just issued giving full particulars of the Browett- 
Lindley ” forced lubrication steam engines for electric lighting and 
power transmission works. Sizes, speeds, powers and weights are 
stated clearly in tabulated form, also results of tests. Some excel- 
lent half-tone views and sectional drawings and a general specifica- 
tion appear, also a list of some of the more important power stations 
where such engines are installed. 

The CHLORIDE ELECTRICAL STORAGE, Co., Lrp., Clifton Junction, 
Manchester.—Handy  pocket-shape catalogue (112 pp.) giving 
particulars of the improvements which have been effected in the 
Chloride accumulator, and detailing in tabulated form the data 
concerning the various types of battery, such as charge and dis- 
charge rates, capacity, weights and dimensions, prices, &c. Informa- 
tion also appears relating to acids and a number of accessories. 

The ELECTRICAL Co., Lrp.—Scveral new lists dealing respectively 
with electric cigar lighters, brush-bolders, electrically driven ring 
spinning three-phase motor driving through helical-cut gearing, 
and an electrically driven ring spinning frame, also a general view 
of an electrically driven ring spinning mill. 

The ALLIANCE ErrcTRICAL Co., LTD., London.— Circular briefly 
describing their third-rail haulage system for electrical work in 
collieries, and its enviable loneliness." 

The HORSFALI. Destructor Co., Lrp., Leeds. New catalogue, 

giving particulars of some of the destructor plants that they have 
erected at Manchester, Leeds, Bradford, Batley, Grimsby, Accring- 
ton, and other places in this and other countries; also clinker 
crushers, mortar mills, &c. Photographic views are given of many 
of these installations. 
» Messrs. Newrons, Ltp., Taunton.— Set of illustrated sheets, 
filed in an expanding cover, giving particulars in general and 
tabulated form, also clear half-tone and diagrammatic views of 
the Mawdsley” dynamos and motors as made by them under 
the licence of the “ Zone” Patents Co. 

Messrs. Monte Carrow & Co., London, E.C.—Illustrated card 
giving prices of the Emsea” watertight ironclad combined switch 

ses. 

Messrs. E. S. HINDLEY & Sons, 11, Queen Victoria Street, E.C.— 
Leaflet showing their enclosed high-speed engines of new design. 

Mxssns. FERRANTI, LTD., Hollinwood.—Two catalogues: No. 66, 
describing and illustrating their tubular non-arcing enclosed fuses ; 


and No, 69 relating to double-pole and single-pole voltmeter 
switches. 

Messrs. Mavor & Courson, Lrp., Glasgow. The firm's calendar 
card for February illustrates an example of a 3 ft. 6 in. hitch, 
through which a medium size Pick-Quick machine works, under- 
cutting 4 ft. deep. | 

THE ELECTRICAL PowWER STORAGE Co., Lro., London, E.C.— 
New circular giving particulars, prices and illustrations of their 
miners’ electric safety lamps, fitted with “Osmi” filaments. 

Messrs. ELLIOTT BROS., Lewisham.—New illustrated price list 
relating to their type S.C. ammeters and voltmeters for laboratory 
use. ; 

THE ErEOTRIO AND ORDNANCE ACCESSORIES Co., Ltp., Birming- 
ham. Catalogue (o 118) particularising in great detail and with the 
aid of half-tone illustrations and line diagrams of connections and 
dimensions, the Stellite“ controllers for electrically-driven 
cranes, machine tools, &c. A good deal of data is given in tabulated 
form, and prices are set out. 

Messrs. WM. McGEgocu & Co., Lro., Glasgow, &c.— Illustrated 
circular of the Warwick" electric radiators. 

THE HART MANUFACTURING Co., Lp, 25, Victoria Street, S.W. 
New illustrated catalogue, with prices, of the Hart Diamond 
H." switches. 

Messrs. BAUOHAN & Co., London Street, Reading.—Circular 
giving prices and particulars of the Beacon” flame arc lamps. 


Alleged Frand.—At the Lord Mayor's Court on 5th 
inst. an old, well-dressed man, named Henry Townsend (aliases A. 
Forrest and S. Vaughan), described as an electrical engineer, was 
committed for trial on a charge of unlawfully obtaining £1 from 
Mr. Herbert Page by false pretences, with intent to defraud. Mr. 
R. Tweedie Smith prosecuted, and said that Townsend had made a 
practice of calling on various electric contracting firms in London 
and the suburbs, and pretending that he was a gentleman of means, 
he would request the firm upon wbom he was calling to undertake 
the fitting up of the electric light at his country house, usually 
about 50 miles from London, and the supposed residence would be 
about five miles from the station. On November 4th he called 
on the prosecutor, an electrical engineer, at 63, Queen Victoria 
Street, and told him that he wanted him to put in an electric light 
installation at his country residence, Park Hall Farm, Ivanhoe, 
Tring. He made an appointment for the prosecutor to go down 
there, and as he was leaving he mentioned tbat he had been detained 
rather longer in town than he had anticipated, and was short of 
money. Prosecutor offered to lend him £1 for his fare home, and 
this the prisoner took, giving an I.O.U. for it. It was subsequently 
found that there was no such place as the prisoner had mentioned, 
and that the representations he had made were false. 


^ 

For 8ale.—On February 22nd Messrs. PERCY HUDDLE- 
STON & Co. will offer a quantity of electrical apparatus for sale at 
Manchester. 

At Willesden, on February 28th, Messrs. FULLER, Horsry, Soxs 
AND CASSELL will sell by auction various new india-rubber plant 
and machinery, of which some particulars appear in our advertise- 
ment pages to-day. 


Book Notices.— Heat and Steam (Elementary)." By 
Engineer-Commander A. E. Tompkins. Being an introductory 
supplement to a Text-Book of Marine Engineering. Portsmouth: 
J. Griffin & Co. 1s. 6d. net. 

“Proceedings of the American I.E.E." 
January, 1906. New York: The Institute. 

„Notes on Metals and their Ferro-Alloys Used in the Manu- 
facture of Alloy Steels.” By O. J. Steinhart. Excerpt from the 
Transactions of the Institution of Mining and Metallurgy. 
London: The Institution. 

" Report of the University of Leeds, 1904-5,” Leeds: The 
University. 

"A Technological and Scientific Dictionary." Part XII. 
Edited by G. F. Goodchild and C. F. Tweney. London: Geo. 
Newnes, Lid. 1s. net. 

"Atti della Associazione Elettrotecnica Italiana.” Vol. IX. 
November, 1905. Rome: Sede Centrali, 397, Corso Umberto I. 

" Continuous-Current Armatures: Their Winding and Con- 
struction,” and “ Alternating-Current Windings: Their Theory and 
Construction.” By C. Kinzbrunner London and New York: 
Harper & Bros. 3s. 6d. net each. | 

" Constructions of Electric Machines and Apparatus" By C. 
Kinzbrunner. Part I. Switchboard apparatus—A series of 10 
London and New York: Harper & Bros. 2s. 6d. net. 


Vol. XXV. No. 1. 


plates. 
Le Tunnel et Le Chemin de Fer Electrique de la Jungfrau." 
By G. de Fooz. Brussels: Société Belge de Librairie. 
" Brass and Iron Founding. By J. E. Dangerfield. London: 
Dawbarn & Ward. 6d. net. 

" Engineering Tables and Data." By W. W. F. Pullen. 
Edition. Manchester: The Scientific Publishing Co. 
" Practical Pattern Making." By H. Aughtie. 
Manchester: The Scientific Publishing Co. 48. net. 

“ Report of the Committee of the North of England Institute of 
Mining and Mechanical Engineers upon Mechanical Coal Cutting." 
Newcastle-on-Tyne: The Institute, 10s. l 

An important work upon Steam Turbines, by Messrs. T. Stevens 
and H. M. Hobart, giving tbe most recent results in practice, and 
having a succinct account of the latest types, will be issued by 
Messrs. Whittaker & Co. in March. It will contain exhaustive com- 
parisons between steam turbine and piston engine economies, and 
from the results rational conclusions are formulated as to the 
respective cases in which these two types of prime movers should be 
employed. More complete details than have been published before 
of many of the most recent steam turbine generating stations on 


Second 
2s. 6d. net. 
Second edition. 
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both sides of the Atlantic are included. The work will extend to 
some 600 pages, and will be well illustrated. : 


Prices Reduced.—Mxssns. ELLIOTT Bros. are an- 
nouncing reductions in the prices stated in their recently issued 
catalogue of continuous current voltmeters and ampere-meters. 


Dissolutions and Liquidations.— PATENT REGENERA- 
TIVE FURNACE Co., Ltp.—A petition for winding- up this company 
presented by T. C. Williams & Sons, Ltd. (in liquidation) and B. P. 
Allnatt, is to be heard in London on February 27th. 

Messrs. W. GEE & J. W. DITCHFIELD, electrical and mechanical 
engineers, Weymouth, have dissolved partnership. Mr. Gee will 
attend to debts and continue the business. 

ELECTBICAL TREATMENT ASSOCIATION, LTD.—A meeting is to be 
held at 66, South John Street, Liverpool, on March 13th, to hear 
an account of the winding-up from the liquidator (Mr. H. A. Maw). 

Mexican ELECTRIC Works, Lrp.—Creditors must send par- 
ticulars of their debts, &c., to Mr. Arnold Ellert, the liquidator, at 
65, Old Broad Street, E.C. 


Trade Announcements.—Mr. THEODORE SCHONTHEIL, 
who has been for the past five years Messrs. Robert W. Blackwell 
and Co.'s engineer and representative in South Wales and the West of 
England, will, from 1st inst., act as their agent in the same district. 
Mr. Schontheil has entered into partnership with Mr. S. B. 
Haslam as Haslam & Schontheil, with offices at Western Mail 
Chambers, Cardiff. They will take up the sale of electrical and 
mechanical plant of all kinds. > 

The CRAN E Co. announce that they have decided to discontinue 
their London office (95, Queen Victoria Street, E.C.) at the end of 
January, after which date all correspondence should be addressed 
to Crane Co., 490, Cherry Street, New York. . 

The SOCIETA ITALIANA DI ELETTRICITA SIEMENS-SCHUCKERT, of 
Milan, inform us that from the 20th ult. their Turin offices have 
been transferred to Corso Siccardi, Angolo Via Ottavió Revel, 
N. 20, Turin. 


New Paper.—We have received a copy of the first 
number of Progress: Civil, Social, Industrial, which is a shilling 
quarterly publication and is the organ of the British Institute of 
Social Service. It contains a number of interesting articles dealing 
with.different aspects of social ámelioration, its object being to 
. keep readers acquainted with what is being done in different parts 
of the civilised world for the improvement of the conditions of 
life, and especially in regard to civic, social and industrial better- 
ment. The publishing offices are at 11, Southampton Row, W. C. 


Bankruptcy Proceedings.—ArrnEp SvTTON.—Under 
the failure of Alfred Sutton, dealer in electrical fittings, &c., 329, 
Kenniugton Road, 17 and 18, York Terrace, Clapham, and late of the 
Fairy Archipelago, Crystal Palace, the debtor attended last week 
before Mr. Registrar Linklater at the London Bankruptcy Court 
for public examination. The statement of affairs shows total 
liabilities £937 14s. 9d. (unsecured £775 14s. 9d.) and net assets 
£162. Questioned by Mr. E. S. Grey, Official Receiver, the debtor 
said he had also dealt in cutlery, hardware, optical gooda, tobacco, 
fruit and confectionery. His father died in 1891, leaving ten 
children, each of whom was entitled to a share of the estate. 
Witness took over the business, and promised to pay £20 to each 
brother and sister, but he had only been able to settle with four of 
the number, and only just made a living out of it. A shop 
was taken in July, 1903, at York Terrace, Clapham, for the sale of 
electrical fittings, the trading style there being Sutton's.“ It was 
not a financial success. In the course of last year witness had to 
go to money-lenders. Falling iuto arrear with the payments in 
December, he was served with a writ, and, acting upon legal 
advice, he filed his petition. The examination was concluded. 

Jas. Woop SmitH.—At Blackburn Baukruptcy Court on February 
8th, Jas. Wood Smith, trading as Smith & Co., electrical engineers, 
of 55, Bolton Road, Darwen, appeared for his adjourned examina- 
tion. No details beyond those which have appeared in the BLEC- 
TRICAL REVIEW transpired, and the examination was closed. 

Messrs. A. Holmes & A. McCallum (HOLMES & McCarLUM, elec- 
trical engineers, Victoria Street, Darwen).— February 24th is the 
last day for the trustee, Mr. T. Hindle, District Chambers, Darwen, 
to receive proofs for dividend. 

PETER PILKINGTON, Lro., Bamber Bridge.— February 24th is the 
last day for proofs of intended dividend to be received by the 
trustee, Mr. J. Todd, 3, Winckley Square, Preston. 

The McGuire Manvuracturing Co, Ltd., Westminster.— 
February 26th is the last day for sending in proofs to the liquidator, 
Mr. F. W. Pixloy, 58, Coleman Street, E.C. 

ALBERT JOHN HARRIS, electrical engineer, Borough Mills, Brad- 
ford.—At the Bradford Bankruptcy Court on Tuesday, an applica- 
tion was made for the discharge from bankruptcy of Albert John 
Harris, electrical engineer, of Borough Mills, Bradford. The 
application was made by Mr. W. Durrance, who applied for an 
immediate discharge on the ground that the assets greatly exceeded 


the liabilities, as the debtor had claimed would be the case at the 


time of the making of the receiving order. No opposition was 
offered, and the immediate discharge was granted. 


LIGHTING AND POWER NOTES. 


Bargord.— The local Chamber of Trade has decided to 


support the proposal of the U.D.C. to obtain energy in bulk for 
distribution for lighting purposes. 


Beckenham.—The U.D.C. has declined to adopt a 
recommendation from the E.L. and Tramway Committee, that the 
Council should apply for powers to enable it to supply energy to 
West Wickham. 


Belfast.—A correspondent has written us as follows, on 
the lighting of the city :—'' The electric tram system was inaugu- 
rated in Belfast some three months ago. Poles in the centre of the 
street are generally used, and as these are practically invisible 
after sun-down, oil lamps are attached to each pole. Street lighting 
is by means of gas—incandescent and flat flame. Royal Avenue at 
night is probably without a parallel in Europe—incandescent gas 
down the side—twinkling oil lamps down the centre ; and this in 
one of the broadest thoroughfares Britain (U.K.) can boast of. Truly, 
a notable example of municipal enterprise, and a triumph for gas." 
Our correspondent's letter is a timely one; such triumphs are much 
appreciated by the gas journals, although not by the groping way- 
farer. 


Birkenhead.—The Electricity Committee has recom- 
mended the T.C. to apply for a loan of £11,896 for electricity pur- 

ses. The sum is made up as follows :—Two water-tube boilers, 
£2,570 ; 350-K w. steam dynamo, 43,040; condensing plant, £3,500 ; 
booster balancer, £635; pipe work, £825 ; crane, 4184; removal 
and re-erection of three existing dynamos, £350 ; contingencies, &c., 
4642. 


Buckingham.—The T.C. has adopted the recommenda- 
tion of the Lighting Committee to accept the tender of the E.L. 
and Power Co. for public lighting. Hitherto gas has been used. 


Continental Notes. — FRANCE. — According to 
L'Industrie Electrique, the Municipal Council of Paris has 
announced that it will receive, up to March 1st, 1906, proposals 
for the future organisation of the supply of electricity to that city. 
These proposals must either provide for an arrangement including 
a transitional stage lasting several years, whether utilising, or not 
utilising, the equipment of the existing companies, or must embody 
a scheme altogether independent of an intermediate régie. 

ITALY.—A concession has been applied for to erect a hydro- 
electric plant on the River Valle di Zerbo, at Abbadia (Como), for 
E.L. and power purposes. i un 

RovMaNIA.— The Pitesci municipality has decided to invite 
tenders for the electric lighting of the town. l i 

The municipal authorities of Konstanza have decided to install an 
electric lighting and tramway system. 

SwITZERLAND.—The Municipality of“ Schaffhausen will shortly 
invite tenders for the improvement of the town electric generating 
station, and the erection of high-pressure turbines, at a cost of 
about £45,600. l 

The Municipality of Bellinzona (Ticino) bas decided upon the 
erection of an electric power plant on the Morobbia torrent near 
Quibasco. Its present small alternating-current station is in- 
sufficient to meet the present demand. 

SwEDEN.— he municipal authorities of Kristinehamn bave 
received an offer from Mr. W. Olsen, of Stockholm, to supply elec- 
tricalenergy generated from the Munk Falls at. Svarta, at the rate 
of 70 krone per H.P.-year, or 1,000 n.r». for a sum of 70,000 krone 
(£3,850) per annum. As a pendant to this offer, the Skandinaviska 
Elektricitetsverk, Stockholm, has intimated its readiness to cede 
to the municipality its lighting station at Kristinehamn, with 
machinery and inside and outside equipment, for a lump sum of 
250,000 krone (£9,750). 


Dundee.—The T.C. has had before it a report by its 
electrical engineer (Mr. H. Richardson) recommending the 
establishing of a new station at a total estimated cost of £70,000. 
Mr. Peter Fisher, the manayer of the tramways, suggested that the 
tramways department should lay down generating plant to meet 
tramway requirements. He was advised that a station to meet all 
tramway requirements would only cost £17,000. Mr. Richardson, 
however, disagreed with the latter estimate. 


Ealing.—On the 9th inst. a L.G.B. inquiry was held 
into an application by the T.C. for sanction to borrow £25,000 for 
E. L. purposes, made up as follows :--£5,000 for new machinery, 
£278 for transformer sub-stations, £19,184 for mains and services, 
and £537 to cover cost of services already provided. There was 
some opposition. 


East Molesey.— The Twickenham and Teddington 
Electric Supply Co. is prepared to enter into an agreement with the 
U. D. C. not to erect generating or distributing stations upon any 
site within the district which has not been previously approved of 
by the Council, such approval not to be unreasonably withheld. 


Felixstowe.—The U.D.C. bas taken counsel's opinion 
as to the claim of the Suffolk Electricity Supply Co. to the pay- 
ment of £3,000 to them by the Council, and the result is that the 
‘Council is advised to pay the sum named. i 


Frimley.—Mr. H. B. Renwick, secretary to the Cam- 
berley Electric Supply Co., attended a meeting of the U.D.C. on 
the 6th inst, when a resolution was passed consenting to the 
application of the company for a prov. order, subject to details 
being settled. i 


Frome.—With reference to the new prov. order for E.L., 


. "Which a recent decision in the courts has made it necessary for the 


Council to apply for, the U.D.C. has received objections from the 
Gas Co. and & private firm of ironfounders. 
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Gravesend.—Messrs. Hooper, Leavy & Co. and Mr. 
Sidney Blandford have offered to take up the wiring of houses on 
terms of deferred payments, or rental in lieu of payment, on con- 
dition that the Corporation gives them certain support, and that 
such support be not extended to anyone else. The T.C. has autho- 
rised the Electricity Committee to enter into the proposed arrange- 
ment. It is explained that Messrs. Hooper, Leavy & Co. and Mr. 
Blandford were prepared to come into the town and spend £5,000 
in threé years. Consumers would not be absolutely bound to 
employ either of the two firms, but the Committee would refer 
applicants to these firms, and in collecting the accounts would 
receive those for wiring at the same time. The arrangement is to 
last for 17 years. 


Grays.—The U.D.C. on February 8th decided to discon- 
tinue the maximum demand system, and to supply on a flat rate at 
the following prices:—Up to 100 units per quarter, 5d. per unit ; 
over 100 and up to 250, 42d.; 250 and up to 500, 44d. ; 500, 4d. 
Meter rents were revised as follows:—Five-ampere, 1s. per quarter ; 
10-ampere, 1s. 6d.; 25-ampere, 28. 


Greenock.—The deputation appointed by the T.C. to 
inspect destructor installations has prepared an elaborate report on 
visits paid to Glasgow, Ayr, Fulham, Hackney, Liverpool, Mans- 
field, Nottingham and Partick. The report states that the utilisa- 
tion of refuse destructors for the generation of electrical energy 
has made remarkable strides within the last few years, and that 
there is in operation no fewer than 74 municipally-owned 
destructor installations working in combination with electric supply 
stations. The deputation, we gather from the report, is highly in 
favour of working a destsuctor in combination with the electrical 
undertaking, and the advantages of so disposing of its town’s refuse 
are set out. On the question of capital cost, the deputation estimates 
itat £15,000 to £16,000. The deputation continues, assuming that 
such a system was adopted in Greenock, and that the capital cost of 
the destructor amounted to £16,000, borrowed at 34 per cent., the 
cost to the cleansing department for destroying the refuse (esti- 
mated at 16,500 tons) would work out at £920 per annum, or about 
ls. 1d. per ton. Further, that if the wages and repairs on the 
destructor amounted to 1s. 6d. per ton, and that 40 units were 
generated per ton of refuse destroyed, the result would be that the 
electricity department would obtain steam to generate 660,000 
units of electricity at a cost of £1,238, or 45d. per unit. 


Halesowen.—The B. of T. has informed the U.D.C. that 
it intends to revoke the E.L. order. The board has been asked 
to reconsider this decision, but has refused to do so. 


Hartlepool.—It was announced at a meeting of the 
T.C. on February 7th, that the Northern Counties' Electric Supply 
Co. had agreed to reduce the charge for energy for all street lamps, 
over and above those originally installed, from 3d. to 24d. per 
uuit, and to lower the charge to general consumers from 44d. to 4d. 


per unit. 
Hebden Bridge.—The U.D.C. has applied to the L.G.B. 
for a loan of £2,570 for E.L. purposes. 


Hipperholme.—As a result of the circulars recently 
issued by the U.D.C. on the E.L. scheme, the ratepayers have 
decided against the proposal to introduce electricity. 


IIkley.— The U.D.C. has resolved to ask the B. of T. 
not to cancel the E.L. order, as it is the intention of the Council: 
to put it into force as soon as there is a sufficient demand for 


energy to justify the outlay. l 


India.—CaLcurTra.—We understand that the Indian 
Government contemplates driving the Mint electrically. Various 
alternative schemes have been put forward, and will be adjudicated 
upon by the authorities in Calcutta. 

KASsHMIR.— Acting under the advice of Major A. J. de Lotbiniere, 
the Kashmir Government is seeking to attract power users to that 
feudatory State. The allurements leave Niagara far behind. For 

. the first year an inclusive price of £8 per H.P. per annum is to be 
charged, quite independent of the number of hours that the plant 
may be working. For succeeding years the charge is to be 4d. per 
H. . per hour, with a minimum charge of £8 per H.P. installed per 
annum. In the case of interruptions in the supply attributable 
tothe generating plant or transmission, a rebate for each hour of 
interruption is to be allowed. Water-power from the Jhelum River 
is to be used. i 


Ivybridge.—The U. D. C. has requested Mr. Heath (who 
had approached the Council ou the question of E.L.) to name his 
terms for public lighting by electricity. 


London.—L.C.C.—It has been decided to grant the loan 
of £2,000 asked for by the Woolwich B.C., to enable it to purchase 
electrical fittings for supply on hire. 

"The adjourned report of the Theatres and Music Halls Com- 
mittees, as mentioned in our issue of February 2nd, was considered 
on the 18th inst., and the recommendations were adopted. 

The Education Committee, in reporting on the lighting of the 
L.C.C. school buildiug at Brixton, expressed the opinion that as 
gas had been unsatisfactory, the premises should be lighted by 
electricity by the installation ofa set of about 35-Kw. capacity. 
It was estimated that the total cost, including wiring and lamps, 
would amount to £2,250, and the Committee recommended the 
Council to sanction this expenditure and invite tenders for the 
execution of the work. A member having suggested the use of 
power gas in the building, the consideration of the recommendation 


was postponed for a weck. 


. the Council as the work will not be reproductive. 


BETHNAL GnaEEN.—The B.C. has decided, owing to several autho- 
rities being willing to supply electrical energy in bulk, to abandon 
its scheme for establishing a generating station. The Electricity 
Committee has considered the account of Mr. Hammond, the con- 
sulting engineer; the amount is £3,222 128. 6d. The fees of Mr. 
Hammond include the professional fee for projected work at Derby 
Place, which site had to be abandoned, and also the fee relating to 
the station and works at and supply from, the Marion Square site. 
Mr. Hammond has expressed his willingness to lessen the cost to 
He has, however, 
refused to accept the sum which the Committee was prepared to 
recommend the Council to pay. The Committee advises the Council 
to offer him £2,100 in settlement of his acceunt, subject to his 
giving credit for £500 already paid on account of the same services; 

80 that he in consideration of this sum, release the Council from 
its existing contract. It has also recommended the Council to 
support the L.C.C.,the Hackney, and the Shoreditch and Stepney 
Electricity Bills, and to present petitions in their favour. 

STEPNEY.— The B.C. is to apply to the London County Council for 
& loan of £10,000 for E.L. purposes. 

PaApDINGTON.—The B.C. has decided to petition against the 
L.C.C.'s Electricity Supply Bill. 

WoorwicH.—The B.C. has decided on the recommendation of the 
Electricity Committee to defer the question of the appointment of 
a successor to Mr. J. B. Mitchell, the borough electrical engineer, 
until the accounts of the electricity undertaking and Plumstead 
destructor are made up to date. The accounts staff and books of 
the electricity department are to be transferred to the borough 
treasurer's department, so that he may supervise the bringing up to 
date of these accounts. 
‘ Istinaton.—The B.C. has decided to purchase a mechanical 
stoker, supplied on trial by the Erith Engineering Co., at a cost 
of £350. 

FunHaM.—Ellbrook Common, now lighted by gas, is to be 
lighted by the B.C. by means of Nernst lamps at a cost of £270. 

MaRYLEBONE.—Application is to be made to the L. C. C. for an 
advance of £48,545 for E.L. purposes. The electricity revenue 
account for the quarter ending December 31st shows that 1,524,976 
units were sold during the three months at an average price of 
5'05d., the total amount realised being £32,133, while the income 
from meter rents was £736. 'The working expenses amounted to 
£8,866, leaving a balance of £24,287 to meet interest on loans, 
sinking fund, &c. In a footnote to the account it is explained that 
the December quarter represents approximately 33 per cent. of the 
annual output under normal conditions. "Therefore the standing 
charges should be increased by 33 per cent. This gives a total charge 
per unit sold of 1:583d. "The figures are approximate. 

Crry.—We understand that the Streets and Special Joint Com- 
mittee of the Corporation intended yesterday to present a report 
recommending the Council to oppose the electricity supply schemes, 


including the L.C.C. (Electricity Supply) Bill, the Administrative 


Bill, and those of a number of private companies, and also to advise 
the Government to appoint a Royal Commission to inquire into 
and report on the whole question, this being similar to the decision 
of West Ham. : 

L. C. C. PowER Suppty.-- The Council of the London Chamber of 
Commerce has this week considered the Bills promoted by the 
L.C.C. for the supply of electricity in bulk throughout the metro- 
polis, and has resolved: '" That this Council, having considered the 
London County Council electrical power scheme, is of opfnion that 
it is most undesirable, in tHe interests of the commercial and trading 
community (and calculated to destroy private enterprise), that the 
power to supply electricity in bulk should be placed in the hands 
of the London County Council or in the hands of any private 
monopoly." ; 

PopLAB.— Mr. J. Horace Bowden, the B.C. electrical engineer, 
is of opinion that the L.C.C. Bill should be modified as follows :— 
Sub-Sec. 3 should, he holds, be eliminated, as it relates to supply 
to the buildings of the Council, and thus puts the L.C.C. in direct 
competition with the authorised distributor. On Sec. 12, he sug- 
gests that where large sums have been spent in laying ducts for the 
purpose of carrying H.T. mains, &c., these should, if not required 
by the existing undertakers, be used by the County Council where 
practicable, at a rental. This also applies to sub-stations. Sec. 26 
appears to exempt the County Council from the Building Act. It 
is under this section, trying to evade its own Building Act, which 
considerably handicaps existing undertakings, and had on many 
occasions caused unnecessary expense in enforcing brick chimney 
Stacks, and disallowing ferro-concrete buildings. Sec. 35 should 
be altered to prevent the C.C. supplying in competition with 
authorised distributors. In Sec. 43, revision of prices charged, he 
suggests a maximum price being fixed. The General Purposes 
Committee has decided, subject to the usual sanction, to present a 
petition in opposition to the Bill to secure these amendments. 

HAMMERSMITH.—On the recommendation of the electrical 
engineer, the Council has decided that the transformers at present 
in use shall be replaced as opportunity permits by new ones of 
modern design at current contract rates; 16 transformers are to be 
replaced at once at a cost of £665, less the value of the material 
of the old transformers, estimated at 4305. 


Maryport.—The U.D.C. on February 7th decided to 


oppose the Cumberland Electricity Bill. 


Newport.—Two principal thoroughfares are to be lighted 
by Nernst lamps, at a cost of £144. The Electricity and Tramways 
Committee has been setting aside 24 per cent. of the tramway 
traffic returns to meet claims for compensation, and a sum of £1,000 
has been thus accumulated. It has been decided to reduce the 
rate to 2 per cent, ` a i 
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Neweastle-on-Tyne.—The City Council on the 7th inst. 
considered a report relative to the Newcastle Electric Supply 
Co.’s (Additional Powers) Bill. The report stated that pro- 
vision was made in the Bill for extending the company’s 
area of supply, so as to include the Borough of Tynemouth 
and the company was endeavouring to deprive the Corporation 
of its power to purchase, at the expiration of 31 years from 
July, 1891, the company’s undertaking in Newcastle. The 
company sought to be exempted from the obligation to supply 
electricity to a person having a separate supply, unless such 
person agreed to pay charges not authorised by the company’s 
Act or prov. order. The company was also endeavouring to repeal 
those provisions of its Act which prohibited the supply of energy 
beyond the area of supply. This would enable the company to 
supply electricity in Benwell and Fenham, the E.L. undertaking 
of which districts belongs to the Corporation. The Town Improve- 
ments and Streets Committee thinks there is no neccssity for any 
further powers, and that these and other powers sought by the Bill 
would have serious and injurious consequences. The Bill is to be 
opposed by the Newcastle Corporation. 


Ogmore and Garw.—The U.D.C. has resolved to pro- 
mote a Bill to acquire the Ogmore Valley E.L. undertaking. 


Orrell.—The B. of T. has deferred consideration of the 


revocation of the U.D.C.’s E.L. order for a year. 


Rugby.—The U.D.C. has reduced the price of energy 
for lighting as under:—First 500 units per quarter, 5d. per unit; 
beyond, 43d. 


Scottish Notes.—Messrs. J. and J. L. Herd contemplate 


putting down an electrical installation at their Dunnikier Col- 
lieries, Fife, for puwping purposes. : 

A correspondent says that a new power syndicate has been 
formed, under the title of the North of Scotland Power Syndicate, 
and has headquarters in Aberdeen. The consulting engineers are 
Messrs. Thompson & Wilson, Edinburgh. 


Sevenoaks.—A deputation from the U. D. C. recently 
waited upon the B. of T. and pointed out that the holders of the 
prov. order had done nothing towards bringing the E.L. to the 
town within the specified time. It was reported at the meeting of 
the Council on February 7th that the B. of T. would communicate 
with the promoters with a view either to stir them to immediate 
action or to terminate the order after reasonable notice. 


Shropshire, Worcestershire and Staffordshire Elec- 
tric Power Bill.— The ‘Wolverhampton T.C. has decided to 
oppose tbe measure vigorously, on account of the provisions of the 
present Bill enabling the company to enter into direct competition 
with the Corporation by the powers sought to supply energy 
directly to power consumers in the borough, and also, subject to 
some limitation, for lighting aud other purposes. The Bill is to be 
opposed with a view to obtaining the exclusion of Wolverhampton 
from the proposed enlarged area of supply, and generally for pro- 
tecting the interests of the Corporation. 'lhe Walsall T.C. and the 
Tettenhall U.D.C. have also decided to oppose the Bill. 


Somerset and District Electric Power Co.— In 
1903 the Bristol Corporation strongly opposed certain proposals 
contained in the Somerset and District Electric Power Bill then 
before Parliament, but authority was given the promoters to enter 


the civic area and supply customers under severely restricted con- . 


ditions. This subject came before the Bristol T.C. on Tuesday last. 
It is contended that, the statutory period to put the Act into opera- 
tion has elapsed, and that districts affected may apply to the Board 
of Trade for an order declaring that the Act has ceased to be 
operative. The circumstances were explained in a speech in which 
the chairman of the Electrical Committee, Ald. Pearson, moved for 
a reference to his Committee with this object. He said the Act 
applied to parts of Somerset, Gloucester and Wilts. It gave the 
company certain rights of entering into Bristol, but these were 
comparatively small. Under the 69th Section, if, two years from 
the date of passing of the Act, the company had not commenced 
work, and if within four years of the date it had not provided gener- 
ating stations, &c., the districts affected could apply to the B, of T. 
to have the Act, as far as they were concerned, abrogated. The 
rights of entry into Bristol were such that a customer who could go 
to the B. of T. and show that the city Corporation was not ina 
position to supply him at a reasonable price, could obtain 
& supply from the company when the company had started 
works. The city had the right to arbitration before the B. of T. 
over every customer with whom the question arose. The Council 
approved of the Electrical Committee taking into consideration an 
application to the B. of T. to abrogate the Act. 


South Africa.— CAE Towx.—The Corporation Electric 
and Waterworks Committee of Cape Town has received a statement 
dealing with the revenue and expenditure of the E.L. Department. 
for the 10 months ended October 31st, 1905, of which the following 
is an epitome:—The revenue accrued during the 10 months was 
£58,376, of which £5,950 was outstanding, the estimate for the year 
being £70,436. The working expenses during the period were 
£49,635, the estimate for the year being £65,607. The expenditure 
on extensions of private connections and two-rate cables for new 
consumers during the period amounted to £1,458. 


Spennymoor.—The E. L. Co. bas intimated that from 
March 31st next the price of electricity will be reduced from 
6d. to 4d. per unit. 


Tunbridge Wells.—It was reported at the meetiug of 


the T.C. on February 7th that the electrical engineer, constantly 


receiving applications for 1 from large houses just outside the 
borough, had urged upon the Lighting Committee the importance 
of extending the area of supply. The Committee, howe ver, inti- 
mated that it was not desirable to apply for Parliamentary powers 
to enable it to supply outside the borough. People living outside 
the town did not pay the rates and took no responsibility, while 
there was a company which was applying for powers to cover the 
outside area. 


Tynemouth.—4A special meeting of the T.C. was held 
on the 10th inst. to consider the Bill for extending the area of 
supply of the Newcastle-on-Tyne Electric Supply Co. The Bill 
proposes to transfer to that company the undertakings authoriscd 
by the Whitley and Monkseaton E.L. Order, 1901, and the Seghill 
Earsdon and Tynemouth (Rural) E.L. Order, 1902. The Mayor 
(Alderman J. P. Spencer) said the Bill seriously affected the in- 
terests of the ratepayers, and it was necessary to oppose the Bill to 
the utmost. The Corporation was alarmed at tbe attempt, as it 
imagined, to wrest from the Corporation duties which, at a cost of 
something approaching £100,000 of the ratepayers’ money, it bad 
entered upon. A resolution was passed to oppose the Bill. 


Walsall.—The Electricity Committee has recommended 
the T.C. to apply for a loan of £13,000 for electricity purposes. 


Wath.—The U.D.C. has decided to consider the question 


of establishing electricity works if the gas company refuse to 
reduce the price of gas. 


West Ham.—The Corporation resolved on Tuesday to 
petition the Government to appoint a Royal Commission to inquire 
into the whole question of the electricity supply of London aud the 
neighbourhood, and that, pending the report of such Commission, 
all Bills dealing with the matter be held over. The charge for 
energy for lighting is to be reduced as from March 31st next from 
4d. to a maximum of 3d. per unit, and for power to a maximum of 
ld. per unit, consumers using power to be allowed to use up to 
10 per cent. for lighting purposes. The Stratford Co-operative 
Society are to be supplied under a 12 months’ contract at 24d. per 
unit. In future there is to be an annual contract for motors aud 
accessories; this will enable the Council to keep some in stock. 
Owing to the load on the traction feeders this winter having 
equalled the capacity of the traction generating plant, new 
machines, consisting of a 1, 500-Kw. turbo-generator and a 500-K W. 
motor-generator, are to be obtained at un estimated cost of 
£12,000. 


West Hartlepool.— The electrical engineer recently 
reported on the necessity of providing additional generating plant 
at the electricity works. To meet next season's demand, he stated 
that there was sufficient boiler power to run an additional 500-K w. 
ect. The T.C. has adopted this suggestion, and decided to apply to 
the L.G.B. for £5,000 to carry out the work, the estimated cost 
being made up as follows:— Triple-expansion engine and generator, 
£4,500; extension to building, £1,350. 


Whitefield.—Salford T.C. has informed the U.D.C. 


that it is not prepared to supply energy to the district for 
lighting purposes. 


Wimbledon.—The T.C. has decided to fix prepayment 


electricity meters in premises let upon short-term tenancies, and 
to supply energy at 5d. per unit. 


Willesden.—The U.D.C. takes & supply of energy in 
bulk from the North Metropolitan E.P.D. Co. at the price of ‘9d. 
per unit. A large power consumer of the Council having asked for 
a supply at 1d. per unit, it has been resolved to enter into a sup- 
plementary agreement with the company giving the Council 
optional bulk supply charges. 


York,—At the meeting of the T.C. on February 8th, 
Ald. Purnell asked if the Electricity Committee made any profit 
on work done in wiring private houses aud buildings for the E.L. 
In reply, Ald. Scott said “ they endeavoured to make about 20 per 
cent. profit." Ald. Purnell said“ he was told that nothing was 
made out of private wiring. It was nll very well saying 10 per 
cent. was put on, but he believed it could be shown that in some 
cases it was done at a loss, whilst they were preventing other 
people from getting the work to do." 


TRAMWAY AND RAILWAY NOTES. 


Argentina.—The Sociedad Belva-Argentina de los 
Tranvias de Buenos Aires has presented to the Intendencia Muni- 
cipal of Buenos Aires a statement of the terms of the contract 
entered into with Mr. Gaston Roux tor the transference to the latter 
party of the contracts held by the former for electric tramways in 
Buenos Aires. 

The Intendencia Municipal of Buenos Aires has granted a con- 
cession to Senores Urdaniz y Cia for the establishment and exploita- 
tion of a network of electric tramways, 


Birkenhead.—4At the monthly meeting of the T.C. Dr. 
Pearson alluded to the recent tramway accident at Liverpool, and 
stated that all cars that ran on the two chief gradients in Birken- 
head, Pearson Road and ¿Ball's Road East, were provided with 
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slipper brakes. These had been recommended by the B. of T. They 
had now adopted a double slipper brake, the invention of one of 
the Corporation staff, which acted on both ends of the car, so that 
if one happened to fail the second would act. 


Bournemouth.—The T.C. has finally decided not to run 


cars on Sundays. 


Burnley.—The T.C. has decided to include in the 
Corporation Bill to be promoted in 1907, the extension of the 
electric tramways to Briereliffe. l 


Cavehill and Whitwell.—On the 13th inst., the 
Cavehill and Whitwell Electric Tramway, which was recently 
converted from horse traction by Messrs. J. G. White & Co., 
London, was formally opened. The line runs from the end of the 
Belfast Corporation Tramway, Chichester Park, to Glengormley, 
about three miles, through some of the most beautiful suburbs of 
Belfast. The system has been in existence for over 20 years. 
Power is obtained from the Belfast Corporation's electricity works. 


Cheshire Light Railways.—A committee has been 
appointed to confer with the authorities and promoters re the 
extension of time for commencing the Northwich to Warrington 
Light Railway. 'The promoters ask for an extension to permit of 
the compulsory purchase of land, and the County Council and 
several other authorities have served notices of opposition to 
the proposed extension. The Light Railway Commissioners have 
intimated that unless a basis of agreement between the objectors 
and the promoters can be arrived at, a local inquiry must be held. 


Croydon.—The formal inspection of the new tramway 
line which continues the Croydon system to Penge and Anerley took 
place on Friday afternoon last. There is now a regular service of cars 
running into Penge, the line being completed up to the Crystal Palace 
with the exception of about 20 yards. The frontage owners along 
this length object to the widening of the road, and it is feared tha 
a single line will have to be made, thus making a dangerous bottle 
neck. Outside the entrance to the Crystal Palace at Penge there is 
a railway bridge, and at that point the road has had to be lowered 
3ft., adding to the awkwardness of the gradient. The track 
throughout will be paved with wood. 


East Ham.—Application is to be made for sanction to 
borrow £1,050 for doubling the tram track. 


Folkestone.—The T.C. has sanctioned the Bill which 
is being promofed by the National Electric Construction Co. 
for powers to make lines connecting Folkestone with Cheriton, 
Sandgate, and Hythe. 


Gildersome.—The U.D.C. on Monday unanimously 
resolved to oppose an application by the British Electric Traction 
Co. to the B. of T. to prolang the time limit for the completion 
of the light railways authorised by the Morley and District Light 
Railways Order, 1901, unti] March 4th, 1907. 


Glasgow.—On Saturday night, as a car was proceeding 
along one of the leading thoroughfares, the driver was seized with 
sudden illness and fell senseless on the platform. The conductor 
immediately went to his. assistance, and turned off the power. 
Before this was achieved, however, the car collided with a spring 
van and knocked the van through a shop window. Fortunately 
no one was injured. The driver quickly recovered after being 
medically attended. 


Houghton-le-Spring.—The B. of T. has granted a 
year's extension for completing the Houghton and District Electric 
Tramways. 

India.—NacroRE.—4An amended licence has, according 


to the United Provinces Gazette, been granted to Messrs. Crompton 
and Co., of Chelmsford, for the installation of electric tramways. 


Jarrow.—The B. of T. has informed the T.C. that it 


has granted an extension of time until December 17th next to 
the B.E.T. Co. for carrying out the light railway order. 


Kew Bridge.—Owing to the opposition of the Middlesex 
and Surrey County Councils, the London United Tramways Co. 
has abandoned its proposal to run cars over Kew Bridge. 


Kingston (Surrey).—According to the Daily Telegraph, 
a trial run over the new tramway lines laid down in Kingston 
was made on Sunday night. Two new cars, each capable of accom- 
modatiug 74 persons, left the depót of the London United Tram- 
ways Co. at 11 o'clock, one containing Sir J. Clifton Robinson, the 
managing director, and other officials, and the other a gang of work- 
men. After passing along the Middlesex lines, Kingston Bridge 
was reached, and the pioneer car made the crossing, being the first 
electric car to run over any of the Thames bridges. The whole 
of the Kingston section is not yet complete, & line from London 
Road to Richmond Park Gates being still under construction ; but 
it is expected that the completed lines will be opened to traftic 
before long. The route is also being extended through Malden, 
Raynes Park, and Wimbledon, and when finished will form a 
junction with the London County Council service at Tooting. 


Llanelly.—The Light Railway Commissioners held an 
inquiry last week into the proposal to construct a light railway in 
the district. Opposition was raised by Messrs. Nevill Druce & Co., 
who own a railway crossing the line in question, but terms were 
arranged. 


wich station was completed, it would not be necessary 


Liverpool-Southport Railway.—Reference was made 
at the half-yearly meeting of the Lancs. and Yorks. Railway Co., 
at Manchester, to the electrified section between Southport and 
Liverpool. The chairman (Sir Geo. Armytage) said they found, 
after a full year's experience, that the cost of electric working, as 
they had expected, was, when proper allowances were made for the 
depreciation of the more costly plant, slightly higher per train- 
mile run. With this result, however, the directors were quite 
satisfied, as they had been able to do a much greater amount of 
work and to give a very much improved service to the public. They 
now contemplated some additions which would enable the com- 
pany to deal with the rapidly-growing traffic. Since the last meet- 
ing the electric system had been coupled up with the Liverpool 
Overhead Railway at Seaforth. They hoped before long to runa 
complete service of trains over that line to and from Dingle. 
Commenting upon the heavy rates which the company were 
burdened with, Sir George urged every shareholder to put a check 
on this ever-growing taxation, and, in conclusion, said it was a great 
satisfaction to feel that their policy in keeping everything up to the 
mark had enabled them to cope with the increased traffic when it 
came, with the result that their capital expenditure had never been 
so low as it was now, and their revenue expenditure compared most 
favourably with that of other companies. 

A correspondent informs us that, the experiments having proved 
satisfactory, the Lancashire and Yorkshire Railway Co. are now 
running through-coaches from Southport, on their electrified line, 
to Dingle, on the Liverpool Overhead Electric Railway. Each of 
the new cars is 45 ft. 9 in. long x 9 ft. 6 in. wide, and accommo- 
dates 20 first-class and 50 third-class passengers. Two-car trains 
are arranged on the multiple-unit system of control. The cars 
have had to be specially constructed by reason of the fact that the 
overhead railway is carried on an exceptionally light structure. 
Electric lighting and heating are arranged on the cars throughout, 
giving three gradations. Ample ventilation is provided. The cars 
are comfortably furnished, and substantially, though not heavily, 
built. The under-frame is entirely of steel, with non-inflammable 
insulating material between the main members and the coach 
flooring. The exterior panels are all of aluminium sheeting. 


London.—L.C.C.—The Highways Committee in an- 
nouncing the opening to traffic of the New Cross—Lewisham tram- 
ways, stated that the B. of T. had intimated its intention of 
revising the regulations made by the Board, for the purpose of 


giving effect to Col. Yorke's recommendations as to speed. 


The Highways Committee also stated that as soon as the Green- 
to continue 
the temporary arrangements made with the City of London E.L. 
Co. for the supply of power at the company's station at Bankside. 
It was therefore proposed at an early date to arrange for the 
transfer of motor-generators from Bankside to certain of the Council's 
sub-stations, and to obtain switchgear from the General Electric 
Co. at a cost not exceeding £2,300 for working this plant in connec- 
tion with the other machinery. It was also proposed to expend 
£400 on the purchase of a starting motor-generator from Messrs. 
Dick, Kerr & Co. in conjunction with the same plant. 
KENSINGTON.—Tne B.C. has refused its consent to a proposal of 
the L.C.C. to construct a tramway along Church and Silver Streets, 
leading through the centre of Kensington, regarding it as wholly 


unnecessary. 


Manchester.—The men employed on the Manchester 
tramways have applied to the committee for payment at the rate of 
time and half for Sundays, Christmas Day and Good Friday, and 
the committee having refused to grant it, a mass meeting of the 
men is being organised for the purpose of deciding what further 
action they shall take in the matter. 


North-Eastern Railway.—At the meeting of the 
North-Eastern Railway Co. at York on the 9th inst., Mr. 
John Lloyd Wharton, the deputy chairman, who presided, 
made a lengthy reference to the electrical traction on the 
suburban lines in the neighbourhood of Newcastle-on-Tyne. He 
said that in the last half of 1903, with steam traction, they had 
2,844,000 bookings, and in the last half of 1905, with electric 
traction, they had 3,548,000, an increase of, in round figures, 25 per 
cent. In 1903 the gross amount of money earned with steam 
traction was £129,000; and in 1905, with electrical traction, the 
gross amount of money earned was £151,000, and they had run in 
1905 twice as many train-miles as they had in 1903. They hoped 
and believed they had added very materially to the comfort and 
convenience of that area which electric traction now served. In 
1903, to earn the £129,000 to which he had referred, the running 
expenses amounted to £42,761, while to earn the £151,000 it cost 
£47,799, which was only £5,000 more, to do twice the work in 1905 
that they did in 1903. He thought that those figures were not only 
interesting, but satisfactory for the shareholders to hear. He 
should give the figures in another way, as many persons were 
interested in train-mileage cost. In tbe electric traction on the 
31 miles of suburban railway in the Newcastle district they had 
practically doubled the train-mileage, and doubled the accommo- 
dation of the public, and the running cost per train-mile, allowing 
for depreciation of stock, &c., had been with electric traction about 
9d. per train-mile as compared with 1s. 54d. per train-mile under 
steam conditions. They had run smaller trains, but there were 
more ofthem. "They were thus able to serve the public better, and 


at the same time to make a better profit for themselves. At first 


there was much apprehension as to the danger of electric traction, 
but he was glad to say that up to the present time they- had only 
had three fatal accidents. That must be a matter of solid satis- 
faction to all who were interested in the matter. 
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Oxford.—The Tramway Co. has submitted to the T.C. | 


proposale for electrically equipping the tramways. The company 
asks the Council to consent to its application for powers, and offers 
to pay the Council £300 per annum rent, the Council to have the 
option of purchase at the end of 7 or 14 years. 


Southport.—The T.C. has decided to petition against 
the Southport and Lytham Tramroad Bill, 1906, on the ground 
that the extension of time by three years, which is asked for, would 
be prejudicial to the economical development of the Corporation 
estate. 


Walsall.—lhe working of the Corporation tramways 
for the year shows a net profit of £3,894, as against one of £2,269 
for the previous year. It is strongly recommended by the Tram- 
ways Committee, that the whole of this profit be transferred to the 
reserve fund. The average earnings per car-mile are '856d., 
against 9:459d. in the previous year. The total increase in the 
income is £793. ; 


Wigan.—4A poll on the question as to whether the T.C. 
shall acquire the Standish and Coppull section of the proposed 
Preston, Chorley and Horwich tramways has resulted in an over- 
whelming majority against the scheme, which involved an expendi- 
ture of about £30,000, 


TELEGRAPH AND TELEPHONE NOTES. 


— — 


Afghanistan.— According to the Financial Ners, the 
telephone is making great strides in Afghanistan. The system is 
now being extended so as to bring the most distant stations into 
communication with each other. These include Ghanzni, Kan- 
dahar, Herat, Badakshan, Jclalabad, Khost, &c., and there will also 
be a connection with Turkestan. Much of the necessary plant is 
already stored in Kabul, and the Ameer recently placed a large 
order for telephone equipment in Calcutta. This activity shows 
that the Ameer has turned his attention towards the question of 
communications. : 


Canada.—A special committee of the Legislature is to 
be appointed to investigate fully the telephone question. — It will 
be empowered to examine persons and officials under oath in order 
to secure data for the House. This is probably the first step 
towards a Government telephone system. 


Colombia.— Official advices state that the cables between 
Panama and Buenaventura, and Buenaventura and St. Elena, are 
both interrupted, cutting off the Republic of Colombia from tele- 
graphic communication by all routes. 


Frank fort-Vienna.—The new telephone line just opened 
between Frankfort-on-Main and, Vienna has a total length of 511 
miles, and is therefore 174 miles longer than that between Frank- 
fort and Paris, which is 337 miles long. The charge for three 
minutes’ use has been fixed at 3s., and this rate will be tripled for 
urgent messages during the busy hours of the day. It is stated 
that conversation is tolerably well heard between the two cities. 


Wireless Telegraphy.—We learn from the daily Press 
that a possibility now exists of the carly inauguration of a com- 
mercial wireless telegraphic service between the United Kingdom 
and America. "The preliminary difficulties, it is again stated, have 
been overcome, and Mr. Marconi once more hopes that the service 
will be at work in the late autumn. The erection of a station on 
the west coast of Ireland is all that remains to be done. In agree- 
ment with the Canadian Government the rate is still fixed at 6d. 
per word. 

It is stated that the staff at the Ferrol wireless station is com- 
posed of Spanish Government telegraphists, and is under the super- 
vision of the Government authorities, and that there is no founda- 
tion for the statements that the station has been put to improper 
uses, The Diario Ferrolano also states that the German Consul 
las never made use of it, although jt was fitted up hy Germans, 


West Indies.— The Direct West India Cable Co. is 
advised that cable communication between Jamaica and Puerto 
Rico has been restored, and that cablegrams can again be sent to all 
the islands and British Guiana. 


Hammersmith.—A letter was read at the B.C. meeting 
last week from the Postmaster-deneral with reference to the 
Council's consenting to the placing of certain overhead wires, on 
condition that the same be used solely for fire alarm purposes; 
the Postmaster-General refused to accept the condition, and 
referred the Council to the case of the Postmaster-General v. the 
Mayor, &c., of the City of London, heard in the Court of the 
Railway and Canal Commission in February, 1898. In this case it 
was held that it was not within the competence of a Corporation 
as a road authority acting under the Telegraph Acts of 1863 and 
1878 to raise any objection to an application by the Postmaster- 
General for leave to lay telegraphic lines, unless the objection was 
of a kind which concerned it as a road authority, and that an 
objection relating to the use of the wire by a particular company 
was not a reasonable objection. Having regard to the foregoing 
decision, the Couneil resolved to waive the condition attached ta 
its consent. 


- Norwegian Telegraphs and Telephones.—The tele- 
graph and telephone system of Norway was represented at the end 
of the year 1904 by 13,827:9 kilometres of line and 99,477°4 of wire, 
showing an increase of 288°7 kilometres of line and 5.2219 of wire. 
Posts and insulators caused 619 interruptions, broken wires 588. 
crossing of wires, &c., 1,266, and 370 were due to other causes. 
Telegraph offices numbered 763, there being an increase of 47. There 
were 1,051 persons engaged in the telegraph service, and 1,430 in 
the telephone service. Telegrams numbered 2,355,635, showing an 
increase of 50,661, and there were 368 claims for refund of tolla, 
and 7,024 undelivered telegrams. Telephonie conversations 
numbered 55,023. Revenue from the telegraph and telephone 
services amounted te about £180.753. Expenses amounted to 
about £133,351, leaving a balance to the good uf about £47,243. 


Post Office Telegraphs.—The new Postmaster-( eneral 
has announced that he is preparcd frankly to recognise any duly 
constituted association or federation of postal servants. He is 
willing to receive representations from the members or repre- 
sentatives of the association if they be in the service, or through 
its secretary (whether he be a member of the service or not), on 
matters relating to the service as a whole. or on matters affecting 
the class or classes of servants of which the association 18 repre- 
sentative. Representations from an association will carry much 
greater weight if made by those members of it who are directly 
affected by, or interested in, the question at issue, and who, there- 
fore, possess personal and practical knowledge of the question. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED. 


Trinidad-Demerara (No. 1.) ee 
Dominica-Martinique .. ae 
St. Lucia-Martinique .. Br 
Reissa-Isea (Yemen) Camaran 
Cayenne-Pinheiro sa " 


Jam e ee ee e + ee Jan. 6 1906 ee ee 
Cadis-Tenerif se 7 7 I. July 9, 1905 .. S 
'Tarifa-Tangier ee ce ce ee ee ee Jan. 18, 1904 ee ee 
Puerto Plata- Martinique së - s .. Oct. 50, 1 = oe 
St. Thomas-St. Kitts .. Sx Pu aes .. Dec. 98, 1905. Jan. 
Bolama-Bessao .. M A E 1 .. Jan. 19, 1906 Feh. 10 
Jamaica-Puerto Rico Feb. 1, 1906 Feb. 8 
Panama-Buenaventura .. Feb. 1, 1906 o> 
Buenaventura-St. Elena T ES ,.Feh.l, 1906 m = 
Viadivostock-Nagasaki S e ias .. Feb. 7, 1906.. 


LANDLINES. 


Puerto-Barrios ee ee ee ee se 
Communication with Brazil ria Galveston 
Communication with Alaska ria Seattle .. 


ee Aug. . 1903 ee ae 
„ July 18, 1905 oe 
.. Jan. 17, 1906.. T 


(GE ee) 


CONTRACTS OPEN AND CLOSED. 


OPEN. 
Battersea.— February 20th. Stores for the electricity 
department. See “Official Notices" February 9th. 


Bermondsey.— February 22nd. Stores for the B.C. 
electricity and destructor works. See “ Official Notices ” February 
9th. 


Bilston.—March 12th. Electric lighting of the new 
schools now being erected at Stonefield. See Official Notices“ 
February 9th. f 


Cardiff.—February 16th. Cooling towers, electrically- 
driven pumps, pipe-work, &c., for the Corporation Roath Power 
Station. See Official Notices" January 26th. 


Christiania.— February 21st. The Acting British Con- 
sul-General at Christiania has forwarded to the Commercial 
Intelligence Branch of the Board of Trade particulars of a call 
for tenders for the supply to the Norwegian Telegraph Department 
of the following material :— mE 

Three tons 1:25 mm. bronze wire: 500 metres 26. pair branch cable: 25,000 
metres double tar wire, spun together: 200,000 metres double wire; 900 kilos. 
sal-ammoniac ; 2,700 kilos. copper vitriol; 1.000 kilos. gum arabic; battery zine 
und Morse paper. 

Tenders from British firms shonld be lodged in Christiania by 
their properly accredited agents by February 21st. Specifications, 
&., in Norwegian) may be eeen at the offices of the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall Street, 
E.C. 


Dover.—Vebruary 16th. One 350-Kw. combined steam 
generator set for traction purposes for the Electricity Department. 
See “ Official Notices" January 26th. 


Dublin.—March Ist. Electrical works and supplies for 
bnildings of the Commissioners of Public Works. H. Williams, 
Secretary, Office of Public Works, Dublin, 


(Continue on page 263.) 
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THE MANSFIELD ELECTRICAL UNDERTAKING. 


SITUATED in the heart of the ancient forest of Sherwood, the 
town of Mansfield is of interest on the dual grounds of 


antiquity and 
modern industrv. Its 
population of 28,000 
inhabitants find 
employment in a 
variety of indus- 
tries, including iron 
founding, engineer- 
ing, cotton doub- 
ling, the manufac- 
ture of hosiery, 
boots, &., and in 
the neighbourhood 
coal mining and 
the quarrying of the 
celebrated Manstield 
moulding sand. 


The present article deals with a prominent feature of 
Mansfield's municipal development, viz., the Electricity and 
tefuse Destructor Works, which were opened on June 17th, 
1903, and which adjoin their ostensible, though municipal, 


rival, the gas works, 


6—7—— DUE SPUR A 


Fig. 1.—VIEw or ELECTRICITY Works, SHOWING INCLINE TO THE DESTRUCTOR. 


floor in front. 


althongh they are, naturally, distinct ; the destructor boilers, 
which have a nominal working pressure of 200 Ib. per sq. in., 


supply steam to the 
main steam range 
through a reducing 
valve. 

The destructor 
plant is designed to 
cope easily with 
the 200 tons or 80 
per week of refuse 
collected by the 
sanitary deparb- 
ment. It consists 
of three twin 
cells of Messrg. 
Heenan & Froude's 
back-feed type pro- 


| vided with hot fan 
draught: the refuse is tipped into a hopper behind the 
furnaces, and is raked on to the latter from the clinkering 


The twin cells are separated by a low central wall, and are 


fired alternately, the arrangement of the flues being such 


Architecturally, the buildings, which include engine, boiler 
and destructor honses, together with a battery room and 
spacious offices, leave little to be desired. | 

The destructor and boiler houses adjoin each other, 


Fic. 2.— GENERAL VIEW or THE ENGINE Room. 


that the vases rising from the furnace which has been 
freshly charged are thoroughly mixed with those coming 
from the adjoining furnace, in which combustion has taken 
place and therefore a high temperature exists. 


F 
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The gases from the furnaces pass through the two Bab- 
cock & Wilcox water-tube boilers, shown in fig. 5, of the 
destructor house ; each boiler has 1,200 ft. of heating sur- 
face, and under present conditions they easily provide steam 
for plant of 200 Kw. 

The fans for the hot blast, which are situated on the 
tipping platform, are motor driven ; : 
they discharge through an air heater in 
the flues to the underside of the des- 
tructor grates. 

The adjoining boiler house contains 
three steel Lancashire boilers, made by 
Messrs. Musgrave, of Bolton. 

Each boiler is 30 ft. long x 8 ft. in 
diameter, and is capable of evaporating 
8,000 lb. of water per hour, to steam at 
the working pressure of 160 lb. per 

uare inch. 

The boilers are equipped with Proctor 
mechanical stokers, which are motor 
driven and are fed by hand from the coal 
bunkers, situated outside the boiler house, 
under the tipping road. A view of the 
coal-fired boiler house is shown in fig. 3. 
The fuel used is a cheap grade of smudge, 
costing some 3s. 3d. per ton delivered. A 
Green economiser of 96 tubes is in- 
stalled in the main flue, the customary 
by-pass being provided, and the flues from i 
both the destructor and the boiler house — 
lead into an Alphons Custodis chimney, l 
150 ft. in height, situated centrally 
but outside the two buildings. 

The boiler-feeding plant at present consists of two Hall 
compound double-acting steam pumps with a Koerting 
injector as a stand-by, situated in a pump room opening 
out of the boiler house. A Crom] ton-Worthington 
electrically driven pump is on order to supplement the 
present pumps. 


Fig. 4.—THE GENERATOR AND FEEDER SWITCHBOARDS. 


The pumps draw from a feed-tank situated under the floor, 
and deliver either through the economiser or direct to the 
boilers, a duplicate feed range being provided. 

The feed tank is filled from a general storage tank erected 
over a portion of the boiler house, and supplied from the 


river, the water passing through a Pulsometer filter on ita 
way to the feed tanks, which effectually removes all grit and 
sediment. 

After experimenting, Mr. Hewlett, the borough electrical 
engineer, has adopted a mixture containing. approximately 
one-fifth town water. as the best water-forihis boilers. 


Fic. 3.- THe Boier Houser. 


It is, of course, necessary that the destructor and coal- 
fired boiler feeds should be kept distinct, owing to the 
varying steam pressures in the two cases. In either case a 
warm feed is assured, owing to the feed-water in the tank 
being heated by means of a heating coil fed from the pump 
exbausts and by the engine separator drains. 

The main steam and feed pipes are of lap-welded steel, 
and, with the whole of the pipework and tanks, were 
supplied by Messrs. Crompton & Co. 

The steam piping is arranged over the boilers, &c., only 
the 44-in. engine branches leading into the engine room. 
The main header, 7 in. in. diameter, is, as previously men- 


VIEW OF THE HEENAN & FROUDE DESTRUCTOR. 


FIG. 5. 


tioned, linked to the destructor pipe range through a Forster 
reducing valve. 

A 3-in. auxiliary steam-pipe range is installed for supply- 
ing the steam-driven feed-pumps, which, it may be noted, 
are the only steam-driven auxiliaries in the station. 

Turning to the engine room, three generating sets are 
installed; these consist of Alley &  MacLellan triple- 
expansion enclosed three-crank engines coupled to 240- 
KW. Parker four-pole compound-wound generators. The 
engines are of the double- acting type, and are provided with 
forced lubrication : the normal speed of the generators is 
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360 r.p.m., the generating pressure, 480-600 volts, being condenser discharge is returned to the river. An alter- 
suited for either lighting or traction purposes. The native atmospheric exhaust is provided for the engines in view 
equalising and change-over switches, together with regulators of the possible failure of the vacuum. | | 

In addition to the generating plant 
mentioned, a booster set for use with 
the battery and a balancer are installed 
in front of the switchboard gallery. 
The former consists of a 550-volt bi- 
polar motor coupled to a similar 
generator, designed to give up to 150 
amperes at, 160 volts ; the balancer, which 
will deal with 130 amperes out-of-balance 
current, also consists of two bi-polar 
machines. These, and in fact all the 
works motors, are arranged to work 
from either the lighting or traction 
supply as desired. 

A 10-ton hand-operated overhead 
travelling crane, supplied by Messrs. 
Carrick & Ritchie, spans the engine room. 

The contractors for the generating 
plant were Messrs. Thos. Parker, Ltd., 
and for the condensing plant Messrs. 
Johnson & Phillips, Ltd. 

The switchboards are situated on g 
gallery opening on to one side of the 
engine room, but in an adjoining struc- 
ture, the upper floor of which serves the 
purpose of a battery room. In the 
latter is installed a Tudor battery con- 
sisting of 292 L 17 K.W.S. type cells, 
arranged in tiers, and having a 
capacity of 1,000 ampere-hours, or 360 
amperes at the one-hour rate. 

The battery is utilised either on the 
lighting or traction supply as may be 
most efficient. A small milking booster 
is provided for adjusting individual 
cells. 

To return to the switchboard gallery, 
which we illustrate in fig. 4, the near 
board contains three panels for con- 
trolling the three generators, each 
equipped with maximum cut-outs and com- 
bined minimum and reverse current cut- 


Fic. 6.—ArrLEv X MacLELLAN-PAnKER STEAM DYNAMO, 
SHOWING THE EJECTOR CONDENSER. 


for varying the compounding of the machines, are mounted outs on the positive and negative sides respectively, together 
on the magnet frames. with watt-hour-meters for measuring the machine outputs ; 
The third generating unit recently installed, which we twojfurther panels? provide for the control of the battery, 


illustrate in figs. 6 and 7, contains several 
improvements on its predecessors, in- 
cluding in the generator the provision 
of auxiliary or commutating poles, a con- 
structive addition which is meeting with 
some favour at the present time, and 
which, we believe, makes a first appear- 
ance at Mansfield, as far as central 
stations are concerned. Among other 
improvements, the engine is provided 
with inclined receivers, and in com- 
mon with the others has a Ledward 
ejector condenser mounted on one side, 
which is designed to maintain a 24-in. 
vacuum under normal conditions ; the 
arrangement of the condensing plant is 
clearly illustrated in fig. 6. 

The water for condensing is obtained 
from the River Maun, which flows 
close by. 

The river is slightly dammed, and a 
15-in. pipe, provided with strainer, &c., 
leads to a sump under the engine room. 
From the sump the water is pumped 
up to the storage tank previously men- 
tioned, which measures 46 ft. x 20 ft. 
x 4ft.,and is situated over the boiler 
house ; three Gwynne centrifugal pumps, Fig. 7. PARKER GENERATOR, WITH AUXILIARY POLES. T 
each coupled to a 10-n.H.P. motor, with 
the necessary starting gear, arc installed in a room adjoining which is regulated on the neutral cells, the regulating switch- 
the engine room, for the purpose. Each pump has a gear in the battery room being worked by chain gear from 
rated capacity of 20,000 gallons of water per hour. The the battery panels, and a sixth panel, equipped with a 
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Barber Starkey automatic switch, provides for the booster 
control. The generator field-regulating resistances are 
controlled by hand wheels mounted on pillars situated some 
distance in front of the switch panels. 

The feeder board, which also is shown in fig. 4, is of the 
plug pattern, consisting of seven panels, the central one 
being the neutral panel equipped with recording ammeter, 


MANSFIELD ELECTRICITY WORKS 
PLAN SHOWING OERERAL ARRANGEMENT OF PLANT AND PIPEZORK ha 


The traction panels are equipped with magnetic blow-out 
circuit-breakers, D.T.-H. watt-hour-meters and recording 
ammeters. | 

The whole of the switchboards and connecting cables were 
supplied by Messrs. Bertram Thomas. 

With a view to facilitating the execution of Jorders 
from the switchboard to the two boiler houses, a bell 
system of intercom- 
munication has been 
installed. 

Behind the switch 
gullery is situated a 
suitably equipped test 
room, and the base- 
ment serves for a cable 
dividing room. 

The whole of the 
original lighting feeders 
and distributors are of 


3 the Western Electric 
» PES E E PIONEER NCC E Co. 's triple-concentric 
— — — lead-sheathed cable laid 


X ja! 
oti | pe- 4 
— Ia — mE 22 


Fic. 8.— PLAN OF THE GENERATING AND DesTRUCTOR PLANTS. 


cut-out, &c., in the earth circuit, and the onter panels on either 
hand being positive and negative respectively. Four of these 
panels control lighting feeders, and the other two the works 
lighting and power circuit and the balancer ; each feeder 
panel is equipped with an ammeter, two-way quick-break 
switch and duplicate fuse, watt-hour-meter, &c. 


weave 


SEMEN IE E NM xd 


solid in earthenware 
troughing ; the house 


eee - 797-7 ^ a. 0 qx Li * 
— ess dea = NV services are of armoured 
ETE LIST | 4 cable, and the distri- 
N F oo C bution network is fused 


between the feeding 
centres. 

The equivalent 8- 
C.P. lamp connec- 
tions at the present 
time amount to 
25,000, and for the 
street lighting 40 
Gilbert arc and 14 
| -ampere Nernst lamps 
ure in use. 

The local tramways, 
which have only 
recently been com- 
pleted, consist of 
some 10 miles of route, constructed under the Mansfield 
Light Railway Order, 1901. "The system is operated by 
the Mansfield and District Light Railway Co., with energy 
supplied by the Corporation. Views on the route are given 
in figs. 9 und 10. 

Mr. Robert Hammond acted as consulting engineer for 


Fics. 9 AND 10.— Vikws oN THE MANSFIELD TRAMWAYS. 


Positive, negative and spare lighting and one traction bus- 
bars are provided behind the board, the latter bar being 
coupled to the traction board, which is situated at one end 
of the gallery and arranged to control three 15 sq. in. 
traction feeders leading to the local tramway company's 
private sub-station, some 1,600 yd. distant, from which the 


* 


normal tramway distribution is carried out. | 


the combined undertaking, and his assistant Mr. Holcombe 
Hewlett, who supervised the carrying out of the scheme, 
was subsequently appointed borough electrical engineer. 
Under his experienced guidance the undertaking has pros- 
pered to the full extent. 

To the latter gentleman we are much indebted for the 
facilities courteously extended on the occasion of our visit. 


` tric lighting and other work for the Council. 


9th. 
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CONTRACTS OPEN. 


(Concluded from page 258.) 


Halifax.—February 27th. A 30-35-B. H. P. motor tower 
wagon for the tramways department. See Official Notices" 
February 9th. | 


Hornsey.—February 26th. Cables, junction boxes, fuse 
boxes, meters and cable stores, See ''Official Notices" February 


Uford.—February 26th. Meters, cables, lamps, carbons, 
&c., for the electricity department. See Official Notices" to-day. 


Johannesburg.—March 31st. 350 street lamp fittings, 
50 stays for ditto, and 600 ft. gas barrel for the T.C. See Official 
Notices " to-day. 

Oldham.—February 19th. Electric wiring for the New 
Market Hall. Specification, &c., from Clerk of Works, at the Hall. 


Pontypridd.— March 3rd. Reservoir, condensing plant, 
cooling tower and tank, and artesian well for the U.D.C. See 
* Official Notices " February 9th. 

Portsmouth.—March 5th. Water-tube boiler, econo- 
miser, pumps, condenser, cooling tower, and one triple-expansion 
1,000-x W. slow-speed vertical generating set: switchboard alterations 
and additions, for the Corporation. See Official Notices” to-day. 


Rathmines and Rathgar.—February 17th. 
carbons and general stores for the electricity department. 
* Official Notices " February 2nd. 


Salford.—February 17th. Stores, &c., for the electricity 
department. See “ Official Notices ” February 2nd. 


Shanghai.—February 22nd. One 800-Kw. horizontal 
steam turbo-alternator with condensing plant, for the Municipal 
Council. See Official Notices” January 26th. 


Sheffield. February 19th. Stores for the Corporation 
Tramways Department. See “ Official Notices” February 2nd. 


Coals, 
See 


Stoekton-on-Tees,—February 16th. Annual supplies 
for the electricity department. See ‘ Official Notices " to-day. 

Stoke Newington.—February 19th. Sub-station elec- 
See ‘ Official 
Notices" February 9th. 


Sunderland.—March Ist. Six vestibule cars, double- 
deck top-cover type, with approved radial trucks. See “ Official 
Notices " to-day. 


Sunderland.—March 2nd. Feed pump, cooling tower, 
surface condenser, coal bunkers, &c., for the Electricity Department. 
See “ Official Notices” January 26th. 


Sydney (N.N.W.).—May 7th. Boilers, stokers, pipe- 
work, turbo-alternator, sub-station machinery, switchboards, &c., 
for the Council. See Official Notices“ February 9th. 


Wakefield.— February 17th. Water softening and puri- 
fication plant for the electricity department. See Official 
Notices" February 2nd. 


West Ham.—February 16th. One 1,500-2,000-kw. 
two-phase turbo-generator, one 500-Kw. motor-generator, and 
switchgear for the same, for tne Council. See Official Notices” 
February 2nd. 


West Ham.— March 2nd. 
formers, meters and cut-out boxes, for the Electricity Department. 
See “ Official Notices” to-day. 


West Hartlepool.—February 26th. One 500-xw. 
high-speed engine and continuous-current dynamo for the Corpora- 
tion. See “ Official Notices " February 9th. 


CLOSED. 
Bath.—The T.C. has accepted the tender of the National 


Telephone Co., Ltd., for the installation of electric fire alarms at an 
anmial charge of £106 for seven years. 


Birmingham.—The British Thomson-Houston Oo., 
Ltd., have secured a contract from the Corporation for 90 5-ampere 
fixed frame continuous current series multiple enclosed.arc lamps 
with self-contained substitutional resistance. These are to be con- 
nected five in series on the tramway circuit, and are equipped with 
solid copper casings, single spherical enclosing globes, and 213 in. 
diameter metal reflectors. 


Clydebank Dock.—The Glasgow Electric Crane and 
Hoist Co. has secured the order to supply three motor-electric 
cranes for the new dock, and Messrs. Siemens Bros. & Co. are 
installing generating plant. Messrs. Stothert & Pitt have fitted up 
six electric cranes for this dock. 


Croydon.—The B. G. has accepted the tender of Messrs, 
Newhald & Co. for the installation of an electric fire alarm system, 
at £115 10s. 


Lamps, cable, motors, trans- 


Dartford.—The U.D.C. has accepted the tender of 
Messrs. J. G. White & Co., Ltd., for the construction of sumps for 
draining the tram lines, at £6 17s. 6d. each. ; 


Gravesend.—The T.C. nas entered into an arrangement 
with Mr. Sidney Blandford and Messrs. Hooper, Leavy & Co, 
for the wiring of private houses for the E.L. on the deferred pay- 
ment system. - ö 


Glasgow. — The Tramways Committee has accepted the 


following offers: — | 
(John Stewart & Co., Ltd. 
. - Croggon & Co., Ltd. 
(F. Smith & Co., Ltd... ; 
, Brockie-Pell Arc Lamp Co. 
Ericsson Bell Co. 


Galvanised wire 


Enclosed are Jamps 
Wall telephones .. , | 
Copper bonds à Lahmeyer Electrical Co. 


Switches for section pillars Estler Bros. 
Gear cases .. $i» British Westinghouse Co. 


London.—SrEPNEY.— The B.C. has received the follow- 


ing tenders :— . . 
TweNTy-Two EDGEWISE VOLTMRTERS, 


Everett, Edgcumbe & Co. (accepted) £76 5 0 
Nalder, Bros. & Thompson, Ltd is i 79 15 0 
Crompton & Co., Ltd.  .. T £s 81 15 0 
Evershed & Vignoles, Ltd. at T .. 86 6 8 
Kelvin & James White, Ltd. 95 0 0 
Elliott Bros. i F 9715 0 


BUPPLY OF ARC LAMP GLOBES FOR Two YEARS. 


De Grelle, Houdret & Co. (accepted) £77 0 0 
Carl Quitman zu T 25 nes 79 16 
City Glass Co. die ive 8112 0 


FvLHAM.—The B.C. has accepted the following tenders in con- 
nection with the electricity undertaking :— 
Edward Le Bas & Co., steam piping .. E £990 0 O 
Clapham Bros., water and exhaust piping .. 1,244 6 0 
MARYLEBONE.— The E. L. Committee has accepted the following 
tenders for tools for the generating station workshop :— 


Messrs. Hobdell, Way & Co.—One 15-in. lathe, £275 ; one 10-in. lathe, £82 ; 
one 6-in. lathe, £35 10s. ; one radial drill, £90; one screwing machine, £28 lis. ; 
one emery griuder, £7 10s.; one grindstone, £6 5s. ; one bench drill, £4 10s. ; 
motor shafting and belting, £95. ] 

Messrs. Selig, Sonnenthal & Co.—One 24-in. stroke shaping machine, £82 10s. 
_ Messrs. Herbert Morris & Bastert.- One workshop crane and rails and one 
jib crane, including erection, £89 14s. 

Swindon.—The T.C. has accepted the tender of Had- 
field's Steel Foundry Co., Ltd., Sheffield, for the supply of a single 
track tramway lay out, at £112, and that of Messrs. A. & J. Main 
and Co., Ltd., London, for the erection of a temporary car-shed, at 
£315. l 


Torquay.—The T.C. on February 7th accepted the 
tender of the British Insulated & Helsby Cables, Ltd., for the 
supply of cable for E.L. extensions, at £237. 


Tunbridge Wells.—The T.C. has accepted the tender of 
the General Electric Co., Ltd., for the supply of motor metera, and 
me decided to purchase 100 demand indicators from Chesterfield 

C. . 
West Ham.—The Corporation has accepted the tender 
of the British Westinghouse Co. to supply eight tramears on radial 
trucks, at a price of £546 10s. for the first car and £568 for each ot 
the balance, the Council to have the option of ordering additional 
cars to the number of seven at the latter price, providing the order 
is given within 18 months from the time of signing the contract. 


Wolverhampton.—The Corporation has accepted the 
tender of the Electric Construction Co., Ltd., amounting to £250, 
for three balancing sets. | 


m 


—— 


FORTHCOMING EVENTS. 


Te-day’s Evente (Fridav, February 16th).—At 8 p.m. I. M. B. Mr. G. J. Church- 
ward on Large Locomotive Boilers.“ 

At 8.30 p.m. Chemical Society. Meeting. 

At9p.m. Royal Institution. Mr. W. C. D. Whetham on The Passage 
of Electricity through Liquids.” 

At 5.45 p.m. Northampton Institute Engineering Society. 
Savill on“ Secondary Batteries.“ 

At 7.90 p.m. N. E. Coast Institution of Engineers and Shipbuildérs. 
Meeting at Newcastle. " 


Mr. A. G. 


Saturday, February 17th.—At 7.30 p.m. Glasgow Technical College Scientitic 
Society. Mr. G. Inglis on The Inglis Patent Boiler.“ 
At 7.30 p.m. Birmingham and District Electric Club. Mr. J. G. Moon 
on The Production of Gas for Industrial Purposes.” 
Monday, February 19th.—At& p.m. Society of Arts. Cantor Lecture. Modern 
Warships." By Sir William White. Lecture IV. 
Junior Institution of Engineers. Visit to the Electrical Standards 
Laboratory of the Board of Trade, Whitehall. 
Tuesday, February 20th.—At 8 p.m. Electrical Contractors’ Association. 
; Meeting at Frascati's Restaurant. Mr. L. M. Waterhouse on 
“ Conduits.” 
Thursday, Februnry 29nd.—At 2.90 p.m. I. E. E. (Students). 
Robertson Lamps Works. Hammersmith. 
At 8 p.m. I. E. E. Mr. Claude W. Hill on “ Crane Motors and Con- 
trollers.”’ ; 
Friday, February 23rd.—At 5 p.m. Physical Society Meeting. 
At 8 p.m. Electro-Harmonic Society. Ladies’ Night. 
Holborn Restaurant. 
At 9 p.m. A Royal Institution. 
Architecture of Metals.“ 
Saturday, February 24th.—At 6.45 p.m. 
Hotel, Manchester. 
Association of Engineers.in.Charge. Social Dance. 


Visit to the 


Concert at the 
Prof. J. O. Arnold on ** The Internal 


I. E. E. (Students). Dinner at Grand 
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THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are issued :— 
Monday, February 19th.—'* A ” Company, recruits’ infantry drill, 6 p.m.; teoh- 


nical instruction. 7 p.m 
Tuesday, February 20th. DB " Company, recruits’ infantry Sm 6 p.m.; tech- 
nical ction, 7 p.m. ; medical examination recruits. 7 p 


Wednesday, February 91st.—" A " badge examination for RA” and "B" 


detachment). 
J. H. S. Puiviirs, Captain E. E. 


For O. C. E. E. R. E. (V.). 


NOTICE. 


Ir any of our readers should find it difficult to obtain the 
ELECTRICAL REVIEW at railway bookstalls, or otherwise, the 
publishers will esteem it a favour if they will communicate 
the fact direct to them at the ELECTRICAL Review Office, 
4, Ludgate Hill, London. 


NOTES. 


Institution Notes.— IRON AND STEEL INSTITUTE.— 
The annual general meeting will be held at the Institution of Civil 
Engineers on Thursday and Friday, May 10th and 11th. The 
Council will shortly proceed to award Carnegie Research Scholar- 
ships, and candidates must apply before February 28th. The 
awards will be announced at the general meeting. In place of the 
ordinary autumn meeting, a joint meeting of the American Institute 
of Mining Engineers and of the Iron and Steel Institute will be 
held in London on July 23rd—29th. The Lord Mayor of London 
will act as chairman of the London Reception Committee, and will 
give a conversazione at the Mansion House on the evening of 
July 27th. The annual dinner will be held in the Grand Hall of 
the Hotel Cecil on Friday, July 27th. A programme of the visita 
and excursions to be made during the meeting will be issued when 
the arrangements are sufficiently matured. Members of the Insti- 
tute are invited to take part in the Sixth International Congress of 
Applied Chemistry, to be held in Rome from April 25th to May 3rd. 
One of the sections of the Congress is devoted to metallurgy, and 
among the excursions will be one to the ironworks of the Island 
of Elba. 

I.E.E., DuBLIN.—A meeting of this section was held on 8th inst., 
in the College of Science, Dublin, Mr. P. S. Sheardown presiding. 
Mr. W. J. Belsey read a paper entitled Some Notes on Motor 
Driving," in which he gave some very interesting details anent the 
various types of motor suited to the various machines used in the 
industries of this country. 

TRAMWAYS AND LiGHT HRaILWAYS ASSOCIATION.— The Ofliciat 
Circular for February contains the paper on Brakes,“ by Mr. 
A. L. C. Fell, which was read before the Association on January 
10th ; also the discussion which followed, and Mr. Fell's reply, which 
has been subsequently communicated. 

JUNIOR INSTITUTION OF ENGINEERS.— The annual dinner tock 
place on Saturday last. Our report is unavoidably held over. 


The New Magnetic Observatory.—The Standard says 
that work is being pusbed on energetically in connection with the 
erection of the new Magnetic Observatory at Eskdalemuir, Dum- 
friesshire, which is to take the place of the existing one at Kew, 
the site of the latter having become unsuitable, owing to neighbouring 
electric installations and railways. A water supply has already been 
introduced, a new road made, and the foundations of the buildings 
constructed. 


Electric Buses.—It is reported that a service of electric 
omnibuses has been inaugurated on Fifth Avenue, New York. The 
vehicles weigh 7 tons each, and are driven by clectric motors, 
which are fed from a dynamo driven by a 30-H P. petrol engine. 
A small storage battery is provided for start ing and lighting. The 
’bus carries up to 50 passengers, and runs at 15 m. p. h. 


Annual Dinner.—The first annual dinner of the mem- 
bers of the electrical departments attached to His Majesty's Theatre 
was held on Sunday evening, February 4th, at the Horse Shoe 
Hotel, Tottenham Court Road. 'The employés and guests present 
numbered nearly 60, under the presidency of Mr. Cecil King, the 
stage manager. Mr. Beerbohm Tree sent on some cigars, “so that 
the lights may not be out.” 


Electrical Volunteers.—The fourth annual dinner of 
the Chelmsford detachment. of the Electrical Engineers (Volun- 
teers) was held at the White Hart Hotel, Chelmsford, on February 


9rd, the company numbering about 50. Sergeant Deverill presided, 
supported by Lieutenant Sheppard, Ca 5 Fred Taylor (2nd 
V. B. E. R.), Comp.-Sergt.-Major Cooper, and Sergt. Riley. 


Halifax Technical Schools. — The Halifax Education 
Committee has decided to enlarge the equipment of the Elec- 
trical Engineering Laboratory at the Technical Schools, at a cost 
of £730. 


Municipal Accounts,—The London Chamber of Com- 
merce Municipal Trading Committee has made arrangements for a 
conference of Chambers of Commerce, local authorities and indus- 
trial associations on March 5th regarding the audit of municipal 
accounts. The Chamber passed the following resolution: —“ This 
Council, while of opinion that the Departmental Committee 
appointed to inquire into the standardisation of the accounts of 
municipal and other local bodies would have commanded in a 
greater degree the confidence of the commercial community if a 
larger number of independent professional auditors had been recom- 
mended to act upon it, welcomes its appointment as a step in the 
right direction, and hopes that its report will be issued before the 
close of the present Parliamentary session, in order that effect may 
promptly be given to its deliberations." 


, 


A Novel Resistance Material.—In a recent issue of 


- L'Industrie Electrique, an account is given of the use of magnetite, 


or a mixture of this with chromate of iron, as a resistance material, 
under a patent taken out by Mr. C. P. Steinmetz. The substances 
named are chemically stable and of solid structure, even at a red 
heat, when the resistivity of magnetite, which has a negative tem- 
perature resistance coefficient, is only one-hundredth of its valuecold. 
It is proposed to use these materials as automatic starting resistances 
for electric motors. In the case of an induction motor, for example, 
magnetite resistances are inserted in the three-phase winding of the 
rotor; at starting the resistances are high, giving a high torque, but 
when running, as the resistance material grows hot, its resistance 
falls, automatically short-circuiting the winding and giving high 
efficienoy. We cannot agree with our contemporary, however, that 
such means are suitable for crane and capstan motors, &c., which 
are liable to frequent starts, for obviously the hot magnetite will 
take some time to cool, and if the motor be started again before 
this operation is completed, the resistance will be absent. There 
are, no doubt, many cases in which this objection will not hold 
good. 


Tramway Critieism.— In a recent issue of the Surveyor 
an abstract is given of an address delivered by Mr. Jas. Dalrymple, 
general manager of the Glasgow Corporation Tramways. Referring 
to the cable system in Edinburgh, Mr. Dalrymple thought the less 
said about that the better. London had the conduit system as 
worked by the London County Council. It was a most extravagant 
system, which ehould never have been called into requisition, but 
in London they could do things which nobody clse could do. 
London had a traffic which no other city had, and they were 
entitled to do something different from what was done elsewhere. 
Proceeding to deal with American cities, he referred to the great 
amount of traffic on Brooklyn Bridge; the great delays which were 
experienced there at, say, five o'clock in the evening, were things 
which the people in this country would not stand at all, but which 
the American people seemed to enjoy. When he first landed in 
New York in May last he thought he had never seen anything so 
fearful as the dirty cars and the condition of the streets there, though 
hesaw something worse afterwards. Theelevated and street cars in the 
city of Boston were the finest in America, well managed and beauti- 
fully equipped. When he reached Chicago he thought the streets were 
the worst that could be conceived. They seemed to spend no money 
on their streets, and, in fact, the municipality had no more money 
to spend now than when Chicago was a fourth or fifth rate city. 
The Chicago tramway system was the worst in this world. 'l'he 
reason was that the municipality and the tramway companies had 
been disputing for years over various points, with the result that 
nothing was done to keep up the system. Altogether the system 
was very, very far down, and the people of Chicago had good cause 
to say they must have a change, and that the cars should be worked 
as a municipal department. He had told the people over there 
that he believed they had the making of the finest and biggest 
tramway system in the world. "The streets were for miles and miles 
as level as an ordinary floor, and there was nothing to hinder an 
enormous business being done. He thought if Mayor Dunne took 
the advice that had been offered him he would get municipalisation 
in the proper way, and better than if he had followed the course 
he had set out for. 


Appointments Vacant.— Assistant mechanical and 
electrical engineer for the Cornwall County Asylum at Bodmin ; 
two additfonal assistants are required for the Central Technical 
College, Exhibition Road, electrical engineering. department, at 
£300 and £150 respectively ; meter inspector for the Barnsley Cor- 
poration (30s.); junior shift engineer for Dover (£70); works 
superintendent for York Electricity Committee (4150). 


Dartford Tramways Opening.— The system of 
electric light railways, some 64 miles long, which connects Bexley 
Heath with Dartford and Horn's Cross (about 14 miles from the 
terminus of the Gravesend and Northfleet Tramways) was opened 
on Wednesday last. Following a tour of the routes, the invited 
guests were entertained at luncheon, at the Bull Hotel, Dartford, 
when the usual loyal and congratulatory toasts were proposed. The 
population of the districts served, not including Erith and Bexley, 
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is some 30,000. Messrs. J. G. White & Co. were the contractors 
for the work, and are the lessees of the undertaking; Messrs. 
Hawtayne & Zeden acted as the Council's consulting engineers. 


Electro-Harmonie Concert.—Friday next, February 
23rd, will be a Ladies’ Night at the Electro-Harmonic. The 


programme includes:—Vocal music by Miss Edith Serpell Miss 


Florence Venning and Mr. Gregory Hast; violoncello solos by Mr. 
B. Walton O'Donnell; also miscellaneous items by the following 
artistes:—Mr. Walter Graham (the Human Marionette); Miss 
Elsie Walker (recitations with music); Mr. Wilson James 
(humorous songs); and Mr. Astley Weaver (humorous sketch). 


t À 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Exzcraicar Review posted as to their movements. | 


Central Station Engineers.-—We understand that Mr. 
J. H. Fooxs Bare has resigned the position of electrical engineer 
and tramways manager to the Walthamstow Urban District Council. 

In our last issue, Mr. F. W. HEWITT, Darlington, was described 
as a shift engineer. This was incorrect. He holds the position of 
chief assistant in the electricity and tramways departments. 

The Middlesbrough Electric Lighting Committee last week 
decided to grant the.electrical engineer (Mr. TAYLOR) an hono- 
rarium of £50, and to increase poer from £400 to £450 per 

num, subject to the Council's confirmation. ' 
ann February 12th, at Holly Hall Church, Dudley, Mr. 
Freperick A. WATEINS, assistant engineer to the Borough of 


Hornsey electricity works, was married to Lilian B. Stevens, 


ird daughter of T. Stevens, Esq., of Holly Hall. 

P The Bristol Council on Tuesday considered a proposal from the 
Electricity Committee to increase the salary of their electrical 
engineer, Mr. FARADAY PROCTOR, from £700 to £800. In addition 
to his salary, Mr. Proctor has £100 a year from improvers' premiums. 
Warm appreciation was expressed for the electrical engineers 
gervices, but the increase was objected to by many members, and 
defeated by 31 to 27 votes. The salary of Mr. H. H. Couzens, the 
deputy electrical engineer, was increased from £350 to £375 as 
from January 1st, 1906, and £400 from January 1st, 1907. 

Mr. D. H. Smirsox, assistant borough electrical engineer, has 
declined to reconsider his resignation a8 the Bridlington Council 
asked him to do when it offered to grant him the advance of salary, 
which it had before refused to grant although the Committee 
recommended it. 

The Canterbury T.C. has increased the salary of Mr. CHALLIS, 
shift engineer, to £62 per annum. A recommendation to increase 
the salary of Mr. BLASCHECK, resident electrical engineer, by £25 

r annum has been rejected by the Council. 

The St. Helens T.C. has appointed Mr. SEDGWICK as shift en- 
gineer at the electricity works. There were 170 applicants. 

Mr. R. L. ACLAND, the borough electrical engineer and tramways 
manager, of Chesterfield, has been given an honorarium of £400 for 
extra work when acting as consulting engineer for the tramway 
scheme recently brought into operation. 


Tramway Officials Mr. R. E. HUNT has been appointed 
assistant manager of the Buenos Aires and Belgrano Tramways Co. 

The Review of the River Plate says that Mr. H. C. BocquET, general 
manager of La Capital, Grand National and Metropolitan Electric 
Tramway Companies, left Buenos Ayres on the 29th ult. for 
England, to take a short holiday. The electrification of the Grand 
National is to be pushed ahead, so as to be completed within two 
a Mr STEPHEN BILLINGTON, of Salford, has been appointed, out of 
40 applicants, as tramways accountant on the City of Gloucester 

i Railways. 
1 Hxrrr, of the Corporation Tramways, Swindon, was the 
recipient, last week end, of a marble clock, subscribed for by the 
staff. In making the presentation, the traffic manager (Mr. T. 
Medcalf) spoke very highly of Inspector Hyett's good work at 
Swindon, and wished him every success in his new appointment of 
chief ingpector to the Dartford Light Railways. m 

On the 10th inst. the employés of the Wakefield and District 
Light Railway Co. presented Mr. CHas. CARLEY, inspector, with a 
marble timepiece, on the occasion of his marriage.  Motorman 
Chas. Edwards made the presentation on behalf of the staff. A 
smoking concert followed. 


General.—Mr. REGAL D G. ToLLEY, late of Messrs. 
Johnson & Phillips. Ltd., has been appointed assistant engineer on 
the electrical staff of Messrs. Vickers, Sous & Maxim's Steel Works, 

feld. 
15 W. W. Lack R, chief electrical engineer to the Glasgow Cor- 
poration, and Prof. MacNus MacLean, Glasgow, have been elected 
members of the Institution of Civil Engineers. 
'Mr. C. C. F. Monckton, M. I. E. E., consulting electrical engineer, 
has removed to Parliament Mansions, Victoria Street, Westminster, 


S.W. 


OITY NOTES. 


Tan Electric Light & Traction Co. of 
Australia, Ltd., appears not to desire publicity. 
From the company's birth until this week 
we have been admitted to its meetings with- 
out any question, but when we presented ourselves at the 
office on the fifth floor at Finsbury Pavement House on Monday 
last, we were refused admission on the grounds that tberc 
was “not room” for us. Then why not hold the meeting where: 
there would be room, and enable us to inform our readers in 
this country and in Australia of what transpires? In its 
early struggles with adversity the company saw the wisdom of 
having full, free, and independent publicity. Now that it appears 
to be turning the corner a drastic policy of retrenchment seems to 
have been adopted, and the guinea or two spent upon a basement 
room at Winchester House is found to be too heavy a burden! The 
directors’ report appeared in our last issue, but whatever Mr. 
Braithwaite may have said on Monday cannot be reported here 
because the room was too small to contain us. Is there another public 
electrical company of standing in London that refuses the Press 
admission to its annual meeting? We say no more save that the 
step does not inspire confidence. EC 


€ No 
Admission.“ 


Bristol Tramways and Carriage Co. 


THE directors’ report says that the gross receipts for the year 
ending December 31st, 1905, amounted to £256,742, and the 
working and general expenses and renewals to £171,661, leaving a 
net revenue of £85,080. The following amounts have already been 
distributed, viz.:—Interest on 4 per cent. mortgage debenture 
stock, and deposits, £11,277; dividend on 4 per cent. preference 
shares, £19,000; interim dividend at the rate of 84 per cent. per 
annum (subject to income-tax), for the half-year ending June 30th, 
£20,187 = £50,464. It is proposed to appropriate as follows: 
—Final dividend for half-year at the rate of 94 per cent. per 
annum (subject to income-tax), £22,063; addition to reserve for 
contingencies fund, £12,053, = £34,616; net revenue = £85,080. 
The interest on investments has been carried to the credit of contingencies 
fund, and the values of the investments having been adjusted to market prices 
at December 81st last, the reserve fund then totalled £161,405. The com '8 
investments have thus been increased by £25,508 during the past year, and th 
the addition now proposed will be further augmented to £178,459. The total 
number of passengers carried during the year on the company’s cars and 
omnibuses was 45,294,177. Since the close of the year under review, the 
directors have for the introduction of services of motor-omnibuses in 
conjunction with and as feeders to the electric tramways. The operation of 
rmanent routes to Clifton, Westbury-on-Trym, Thornbury, Kelston and 
Itford, has already been commenced, and further similar services for the 
accommodation of other districts in and around Bristol are in course of pre- 


paration. 


National Electric Supply Co.— The meeting was 
held at Preston on February 8th. Dividends of 44 per cent. 
on the preference, and 48. on the ordinary (making 7s. per share for 


' the year), were declared. The latter represents a slight decrease 


which has been made in order that the amount to reserve for depre- 
ciation and for carrying forward might be increased. The 1904 
dividend was 8s. 


South Wales Electrical Power Distribution Co.— 


At a special meeting held on the 7th inst., the Bill for raising 
additional capital was approved. 


Oxford Electric Co.—Subject to final audit, the directors 
have recommended a dividend of 7 per cent. for the year ending 
December 31st, 1905, free of income-tax, including the interim 
dividend of 24 per cent. paid in September last. Last year the 
dividend was at the same rate. 


Notting Hill Electric Lighting Co.— The gross 


revenue for the year was £35,315, an increase of £750, and the total 
net profit was £19,984. £3,000 is placed to depreciation, renewal 
and reserve, £5,425 is required for debenture interest, and the usual 
dividend of 6 per cent. is paid on the preference and ordinary 
shares. A further 13 per cent. is to be paid on both ordinary and 
preference, and £3 per share on the founders’ shares, The distri- 
bution last year was altogether 7 per cent. on the ordinary. 


Metropolitan District Railway Co. 


THE report up to December 31st, 1905, shows total receipts for 
the half-year E203. 509, an increase of £6,092. Working expenses 
have been £144,076, an increase of £29,863. The revenue account 
shows a profit of £59,433, a decrease of £23,771.* The total number 
of passengers carried during the half-year has been 2,220,631 in 
excess of the corresponding period of 1904. The abolition of 
second-class bookings has, however, involved the transference of a 
very large number of passengers from second to third class; and 
this fact, coupled with the partial suspension of season-ticket 
bookings, has caused a serious loss of revenue. Electric traction 
was partially commenced on July 1st last, but the entire substitu- 
tion of electricity for steam was not completed until the month of 
December. The unavoidable continuance of steam working con- 
currently with electric traction not only involved special expendi- 
ture, but also delayed the completion of the automatic signal 
installation, dislocated the train services and prevented the running 
of a sufficient number of trains during the rush hours to provide 
for any substantial increase of traffic. These exceptional and 
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adverse conditions of working during the half-year prevented the , 


company from realising to any material extent the advantages to 
be expected from the adoption of electric traction. The amount 
necessary to meet the company’s fixed charges (including interest 
upon an additional sum of £300,000 debenture stock, as compared 
with the corresponding half of last year), and to pay to the 4 per 
cent. guaranteed stockholders a dividend at the rate of £1 2s. 6d. 
per cent. per annum, is insufficient by £26,613. The directors are 
advised that the company has power to charge this deficiency to 
capital account. The total cost of the electrical equipment and 
installation, including 434 cars, was, up to December 31st last, 
. £1,677,000, exclusive of discount on stock issued in payment thereof. 
It is estimated that subsequent outlay, including 70 additional cars, 
will be £235,000. Power is being taken in the company’s Bill now 
before Parliament to provide the necessary capital for this purpose. 
The account of the Metropolitan and Metropolitan District City 
lines and extensions show net revenue £9,225, a decrease of £1,685. 


U 


London Electrie Supply Corporation. 


Tun directors’ report for the year ended December 31st, 1905, 
shows that the profit on the working for the year is £78,721, to 
which hasto be added interest on deposit and the amount brought 
forward, £2,614, less expenses incurred in Parliament last session, 
viz., £1,946, making atotal of £79,390. Out of this the interest on 
debenture stock to December 31st, viz, £14,976, has been paid, 
leaving a balance of £64,414. The board propose to deal with this 
amount as follows :— ; ; 


Dividend of 6 per cent. on the preference shares, for the year 
(of which an interim dividend of 8 per cent. was paid on 


September Ist, 1905), viz. 6. wk eee .. 417.952 
Dividend of 4 per cent. on the ordinary shares for the year .. 18,320 
To reserve account (making a total of £50,000) .. 7 às 2,000 
To provision for contingencies (making a total of £10,000)  .. 5,000 

. Tocarry forward .. - vs s x ae us $5 8,142 

£64,414 


The supply of energy for power and lighting has been efficiently 
maintained during the year, and the decrease in the cost of pro- 
duction (viz., over 20 per cent.) has more than fulfilled anticipations. 
The number of units sold during the year amounted to 13,042,932, 
as compared with 10,531,785 during 1904. The capital expenditure 
for the year was £42,042, and was principally in connection with 
the two now low-tension stations erected in Southwark and Dept- 
ford, and the mains thereof. The plant and machinery have been 
maintained out of revenue, and, as will be seen from the engincers’ 
report, are in efficient condition. The directors have entered into 
a further agreement with the London County Council, for à period 
of three years, for supplying power to the Council's tramways at 
the expiration of the existing agreement. Other negotiations are in 
progress for large power contracts. The directors have deposited a 
Bill in the ensuing session of Parliament for conferring further 
powers upon the company ; and, at the conclusion of the general 
business, a special meeting will be held for the purpose of con- 
firming the special resolution in respect thereto, passed unanimously 
at an extraordinary general meeting, held on the 1st inst. Several 
Bills have been deposited affecting the company, which are 
receiving the careful consideration of the directors. 

[The ordinary dividend for 1904 was at 3 per cent.] 


Charing Cross, West End and City Electricity 
Supply Co. 


THE directors’ report for the year ended December 31st, 1905, says 
that there has been a large increase in the demand for energy for 
motive power and heating, and, in addition, the demand for 
lighting has been well maintained. 

West End Undertakinus.—The company has now connected to its 
mains a total equivalent of 453,285 8-c.P. lamps, which is an in- 
crease of 43,622 upon last year's figures. The total includes 349,530 
in lighting and heating apparatus, and 103,655 (4,146 H. p.) in 
motors. The total mileage of mains now laid amounts to 347. The 
directors, some time since, decided to convert the steam generating 
station at Maiden Lane into a motor-generator and battery station, 
and the necessary reconstruction of the buildings has been com- 
pleted. This has involved the sale of the old plant, but the result 
is to double the capacity of the buildings. The difference between 
the cost and selling prices of the old plant has been written off, 
through depreciation account. The revenue from sales of current 
for 1905 amounted to £127,787, as against £122,878 last vear. The 
balance of the net revenue account is £47,687, which it is proposed 
to deal with as follows :—Dividend on the 44 per cent. preference 
shares, absorbing £18,000 ; dividend on^the ordinary shares at the 
rate of £5 per cent. for the year 1905, requiring £20,000 ; carrying 
forward £9,087. . 

City Undertaking.—The front portion of the site at Fenchurch 
Street has been let on a building lease to substantial tenants. The 
company has now connected to its City mains the total equivalent 
of 371,209 8-C. p. lamps, which is an increase of 70,128 upon last 
year's figures. The total includes 274,509 in lighting and heating 
apparatus and 96,700 (3,868 H.P.) in motors. ‘The total mileage ot 
mains now laid, amounts to 286. The gross revenue from sales of 
current during the year 1905 amounted to £92,210, or £13,779 in 
excess of 1904. The balance of the net revenue account shows a 
profit of £8,353, which has been applied towards payment of the 
£18,000 required for dividend on the preference shares, leaving 
£9,647, which has been advanced by the West End undertaking 
under its guarantee. The 5 per cent. City undertaking debenture 
bonds will mature on Julygl5th,31906, atípar. 


The engincer-in-chief certifies that the plant and machinery have been main- 
tained in u high state of efficiency. 

An Exhibition of a permanent character, designed to illustrate the various 
commercial and domestic uses to which electrical energy can be applied, has 
been opened at the company's sub-station, O, Fenchurch Street; by arrange: 
ment with manufacturers and others, it hns been equipped with machinery, 


„apparatus and fittings of the- latest type and suitable for power, heating, 


lighting and hygienic purposes. The Exhibition has excited wide-spread 


interest, and it is hoped that it will conduce to the extension of the company's 


business. 

The Bill promoted by the company in the last session of Parliament for 
further powers to enable it to supply electric energy for railways, tramways 
and power, over a large area, did not pass. The directors have thought it 
advisable to re-introduce a Bill for these purposes this session, . 


The meeting is to be held on Monday, 19th inst., at tbe offices. 


STATEMENT OF ELECTRICITY GENERATED, BOLD, &., iN 1995. 


City West End 
undertaking. undertakings. 

Quantity generated in B.O.T. units .. 12,174,104 10,633,778 
Quantity bought in B.O.T. units 854,674 3,396,357 
Quantity sold—Public lamps m sa — 461.541) 
Other sales s vix 9,757,600 9,515,049 
Total sold a 9,757,600 9,976,598 
Quantity used on works. . - 2,934,393 3,060,034 
Total quantity accounted for .. 12,601,503 13,636,632 
Quantity not accounted for 336,785 893,483 
Number of public lamps Um ju . — 179 
Total maximum supply demanded in kw. . 4,977 5,245 

. W. H. ParcurLL, Engineer-in-Chicf, 


National Telephone Co. 


Tur report of the directors for the half-year ending December 31st, 
1905, says that the income accrued in respect of the business of the 
half-vear amounts to £1,125,978, as compared with £1,033,706 for 
the corresponding period of 1904, being ‘an increase of £92,272. 
The working expenses for the half-vear amount to £647,847, as com- 
pared with £591,636 for the corresponding period of 1904, being an 
increase of £56,211. ‘The net result for the half-year (after 
deducting the Post Office rovalties, amounting to £105,866), is a 
profit balance of £372,265, as compared with £346,875 for the 
corresponding period of 1904, being an increase of £25,390. The 
rentals carried forward for unexpired terms of running contracts 
amount to £972,500, as compared with £829,578 at the corre- 
sponding period of 1904, being an increase of £82,922. Out of the 
available balance of £285,109 shown by the net revenue account, 
the board will recommend the payment for the half-year of a 
dividend at the rate of 6 per cent. per annum on the first and 
second preference shares, 5 per cent. per annum on the third pre- 
ference shares, 6 per cent. per annum on the preferred stock and 
5 per cent. per annum on the deferred stock, less income-tax in all 
eases. The board also propose to transfer £125,000 to the reserve 
fund, and to carry forward the balance of £9,859. The sum of 
£497,962 3s. 7d. has been expended on capital account during the 
half-year in the erection of 24,179 additional exchange and private 
stations and in the construction of underground works. The board 
anticipate that there will be considerable development in the 
business of the company during the next few years, and proposals 
will, therefore, be submitted tu the sharcholders for an increase in 
the company’s capital. In their report for the half-year ending 
December 31st, 1904, the directors stated that— 

The board after protracted negotiations have arrived at an agreement with 
the Postmaster-General for the sale to him on December 31st, 1911. of the 
undertaking of the company, Which agrecment is subject to the approval of 
Parliament. j 

During the last session of Parliament this agreement was con- 
sidered by a Select Committee of the House of Commons, who 
reported in favour of the aereement with modifications, some of 
which the board accepted. With regard to one important recom- 
mendation of the Select Committee relating to the position of the 
company's employés upon the transfer of the undertaking after 
December 31st, 1911, the  Postmaster-General in the House of 
Commons on behalf of the Government made the following 


statement :— 


The Postmaster-General will take into the service of the Post Office the 
servants and offleers of the company who have been not less than two years con- 
tinuously in the service of the company on December 31st, 1911, and such 
oflicers and servants shall enjoy the advantages and be subject to all the con- 
ditions of the rankor grade to which thes are udinitted in the same manner as 
other officers and servants of the Post Office in that rank or grade. This under. 
taking does not apply to the general manger or to officers of the company in 
reccipt of £700 per annum or upwards. = 

The agreement came into force on August 31st, 1905. Tt ina 
matter of satisfaction to the board that as the outcome of the 
consideration of the agreement by the Select Committee 
and by the action of the  Postmaster-General a reason- 
able arrangement has now been made with respect to the great 
bulk of the officers of the company, for which the board have 
throughout the negotiations earnestly striven. As regards the 
limited number of the staff to whom the Vostmaster-Geueral’s 
undertaking does not apply, aud others not coming within such 
undertaking, the board propose forthwith to establish a fund from 
the revenues of the company applicable, in their discretion, to 
compensation in these cases. 


Liverpool Overhead Railway Co. 


Tur half-yearly meeting was held on February 13th at Liverpool. 
Sir Wu. Forwoop, who presided, in moving the adoption of the 
report, regretted that it was not of a more satisfactory nature. 
The present accounts referred to a period during which the railway 
had encountered a new and serious competition from the electrical 
service inaugurated by the Lancashire and Yorkshire Railway on 
the Liverpool and Southport line. They also marked a period of 
transition from a uniform charge to all theirstations to a differential 
system of fares; and whilst they had suffered severely from this new 
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competition, they had not yet had time to reap the benefit whic 

they hoped would come to them from the alterntion in their fares. 
Alsothey had not so far had the full advantage of their connection 
with the Seaforth Station of the Lancashire and Yorkshire Railway, 
which was opened in July last. Referring to the traffic, he said 
they had, in the aggregate, carried more engers during 
the past six mouths — 5,617,632, against 5,613,752 — but they 
had lost both in first and third-class traffic, and the gain had been 
entirely in workmen's special return tickets. He thought these 
figures proved that, while, by adopting & lower fare for their 
working-man traffic, they had succeeded in increasing that traffic. 
On the other hand, many of their third-class passengers now availed 
themselves of the cheap workmen's tickets. Their gross earnings 
were £39,388 against £41,487 during the corresponding half of last 
year. The principal loss of earnings had been sustained in the 
Seaforth section of the line. “The tramway receipts had fallen off 
£547, and the takings at Seaforth Sands had decreased by £1,003. 
These two items alone accounted for £1,550 of the decrease, which 
was obviously traceable to the new competition of the Lancashire 
and Yorkshiye Railway. ‘The average receipts per passenger 
worked out at 1°78d., as compared with 1:83d. on the City and 
South London Railway, 1:83d. on the Central London, and 1°79d. 
on the Mersey Tunnel Railway. This comparison was not alto- 
gether unfavourable, but they must take into consideration with it 
the amount earned per train-mile. While their earnings had only 
been 20°91d., those on the City and South London had been 30779d., 
the Central London 66°80d., and the Mersey Railway 25'35d. The 
expenditure had gone up from £29,550 to £30,686, an increase of 
£1,136, which was mainly due to the differential system 
of fares necessitating tickets and. ticket collectors. The 
expediture per train-mile worked out at 17:32d. Local rates bore 
beavily upon them, and it was a cruel injustice that they bad to 
pay them, whilst the Corporation tramways paid nothing. The 
renewals fund now amounted to £31,753, aud as they maintained 
their line in a very efficient state out of revenue, they thought the 
£1,500 now put aside was ample. 'They had the sum of £11,788 
to deal with in the profit and loss account, of which debenture 
interest absorbed £4,171, leaving £7,460 available for dividend. 
They proposed to pay 5 per cent. on the preference shares, aud to 
carry the balance of £3,784 forward. Being determined to leave 
no stone unturned to find out if any screw were loose, they had 
engaged Mr. Jenkins, the general manager of the City and South 
London Railway, to examine the line to make a report. He had 
made several important suggestions, which were now engaging the 
attention of the board, but in reference to their expenditure he 
said :—-“ I think, on the whole, the trattic department is well and 
economically worked, and that the staff in that department is at 
its minimum, consistent with efficiency, but could control a much 
larger traffic—that is to suy, given an increased revenue, the ratio 
of expense would immediately come down." He (the chairman) 
did not think they could hope for any decrease in their expendi- 
ture. They had a structure which must be carefully kept up, and 
they were working a rapid and frequent service. The equipment 
and rolling stock must be maintained in an efficient condition, 
and he was glad! to say that Mr. Jenkins stated in his report, 
"Judging from my own observations the rolling stock. and 
generating plant are kept in a high state of efficiency." It 
was something to have run over 1,000,000  train-miles 
during the year without an accident. This was a record 
of efficiency, which could only be maintained by constant 
supervision and care. Mr. Jenkins suggested the closing of four of 
the smaller stations, and this was now engaging the consideration of 
the board. They had been strongly urged by shareholders to 


adjust their fares more on the basis of the tramway charges, but the 


fares were now as Jow as they could afford. In looking to the 
future, he thought there were certain facta which might afford them 
some encouragement. The past half-year had been full of difficulties 
which had not made for the company's prosperity. These included 
the novelty of the new electrical service on the Southport line, 
but he (thought that competition would diminish in the future. 
The delay in opening up their through service to Southport had 
also injuriously affected them, as they had had to pay all the costs 
of the capital employed, with no adequate return. He gave a brief 
survey of the company’s history to show that there was a con- 
siderable growth and elasticity in their traffic, and that notwith- 
standing present disappointment there was a future for the railway. 
The directors were not discouraged. They intended to ccntinne 
the fight, and it would not be for want of thought, work, or skill if 
they failed to recover the prosperity which, for a time, had been 
taken from them. 

Mr. RICHAnD Hopson seconded the motion. 

The CHAIRMAN, replying to questions, said an opinion had been 
expressed that a traffic manager with a general knowledge of rail- 
ways would be of more value to the company than a professional 
engineer, such as Mr. Cottrell, the present engineer and manager. 
But they required for the Overhead Railway—whicb, to a certain 
extent, was novel—very careful and scientific supervision, such as 
Mr. Cottrell was able to exercise. The directors set a very high 
value on Mr. Cottrell's administrative ability. They paid him 
£1,200 à year, and he (the chairman) did not thiuk it would be 
possible for them to get an efficient and capable man for very much 
Jess salary than that. Apart from the unfortunate fire at the 
Dingle, they had never during their 13 years’ existence had a 
serious accident on their line, and whenever there had been a minor 
mishap Mr. Cottrell and his staff had always been on the spot a 
few minutes after the event, and had restored the line to working 
order after a very short interval. ` 

The report was then adopted, and the preference dividend passed, 
after which Mr, R. Hobson and Mr. H.C. Woodward were re-elected 
directors. | 


St. James’ and Pall Mall Electric Light Co. 


THE ordinary general meeting was held on Tuesday, at Carnaby l 


Street, Mr. W. Leaf, the vice-chairman, presiding. 

The CHAIRMAN, in proposing the adoption of the report, said he 
wished to explain why it was that the directors were not able this 
year to pay the usual bonus in addition to the dividend. It 
would be within their knowledge that the past year had been one 
of exceptional difficulty, anxiety and labour for all connected with 
electricalindustries. As the directors had long foreseen, the ques- 
tion of the bulk supply of electrical energy for London had now 
become acute. They would recollect that when they formed the 
Central Co. some years ago it was with the idea of offering such a 
supply to the West End. Parliament, however, decided to contine 
the Central Co. tothe supply of this company and the Westminster 
Electric Supply Corporation. Some 15 months ago it was 
decided that the time -had come when they might apply a 
second time for the larger powers originally asked for, and the 
Central Co. accordingly promoted a Bill for the purpose.  T'hey 
were, however, met by a formidable opposition in the shape of the 
very ambitious scheme of the Administrative County of London 
Co., with the result, unfortunately, that so much of the Central 
scheme as related to the bulk supply in the West End was 
defeated in Parliament, though certain useful extensions of power 
were accorded them. The directors felt bound to oppose by every 
means in their power the Bill of the Administrative County Co., 
and succeeded in securing in the last stages of the Bill important 
concessions which would, in their opinion, have effectually safe- 
guarded the interests of the company. Although the Bill 
was lost for want of Parliamentary time, the safeguarding 
clauses which they obtained would be a valuable basis 
on which to work in the next session, and they must 
not regard the money spent in opposition as thrown away. The 
costs, however, had been large, and had been an appreciable factor 
in the diminution of profits. In the next session of Parliament 
they had again to face an even more formidable opposition. 'l'hey 
had decided to limit their own action to promoting a Bill under the 
title of the West London Electric Undertakers’ Association, to 
enable themselves and their neighbours, the Westminster Electric 
Supply Corporation, the Kensington and Knightsbridge, and the 
Notting Hill Companies, to link up their respective districts for 
the purposes of a bulk supply. They did not anticipate that that 
would meet with any serious opposition, as it was entirely un- 
aggressive, and in the public interests. Among the other schemes 
they would have to deal with were not only those of the Administra- 
tive County Bill, who still sought powers in their area, but what 
was known as the Additional Power Supply Co., and als a Bill of 
the L.C.C., which recent political events had now brought into the 
front place. On that, all he could say at present was that 
the shareholders might rely upon the directors using their 
utmost endeavours to protect them against unfair competition 
from municipal enterprise. The serious falling off in their revenue 
was due primarily to three causes—the first being the cost of Par- 
liamentary proceedings. The next was a reduction of rates, brought 
about by severe competition. To some extent that had been caused 
by statements made in Parliament and Press in connection with 
bulk power schemes, which imperfectly understood had, it would 
appear, tended to misapprehension on the part of the public as to 
the price at which electricity could be supplied to the consumer 
without loss. Competition by gas, too, had been most energetically 
pushed, and they had felt bound to meet it by corresponding efforts 
on their own part. 'The directors were convinced that for power 
purposes electricity furnished at once the cheapest and most 
adaptable form of energy, and they had, therefore, decided 
to offer to consumers a flat rate of ld. per unit for power and 
heating from the beginning of the year; and although that must 
at first leave but a narrow margin of profit, they had every 
reason to expect that it would materially strengthen their position 
by an increase in the output, and a consequent reduction in cost, 
which would ultimately lead to a growth in the revenue. The 
third cause of their decreased profits was one which was more or 
less peculiar to that company, and was, happily, of a temporary 
nature—the demolition of large buildings with a view to re-con- 
struction. He might say that, although the ordinary increase in 
new connections for the past year had been quite satisfactory, the 
result was that they were only able to show an increase of about 
7,000 8-c.P. lamps. As to the future, they had prospects of a con- 
tinuous growth in the business, they were fully prepared in the 
equipment of their stat ions, as iti all other respects, to deal with 
that growth, and they looked forward with confidence to the 
future. 

Sir J. H. Morris seconded the motion, and the report was 
adopted. l , / 


Waterloo and City Railway Co. 


SIR CHARLES SCOTTER presided at the meeting held at Waterloo 
Station ou Tuesday. He said the report showed that there had been 
about 50,000 fewer passengers carried, but against that there had been 
more season tickets issued, and if they took iuto account the 
number of journeys made by holders of these they would reduce the 
decrease by about 25,000; they must also make allowance for two 
less working days in the half year as compared to the corre- 
sponding period, and as they carried about 10,000 to 12,000 
passengers per day there was at once an explanation of the 
apparent decrease in the number of passengers. All conditions 
being the same the passengers carried were practically the same. 
The net revenue was £120 less and the working expenses were 
slightly lower. Failures in working had been fewer than in any 
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previous half-year since the line had been opened. During the 
whole of 1905 only 37 very slight cases of delay took place, the 
greatest being a delay of six minutes which occurred to one train 
only. In December last through the unfortunate accident at 
Charing Cross there was very heavy traffic over the Waterloo and 
City Railway by the South-Eastern season ticket holders, who were 
allowed to use the line to the city. Some time ago he mentioned 
that they had been trying to arrange with the South-Western 


Railway to utilise the surplus power tbatthey had. 'They had 


since carried that out, and the Waterloo and City was supplying 
the lighting of Waterloo Station above-ground at a slight 
profit. When more current was used of course the profit would be 
greater. 

The report and accounts were then adopted, and the dividend 
approved. 

À Wharncliffe meeting followed, at which the Bill promoted by 
the company for, among other purposes, conferring powers to 
amalgamate the Waterloo and City Railway with the L. & S.W. 
Railway was approved. In referring to the proposal, 

Sir CHARLES ScoTTER said that the S. W. Railway were seeking 
purchase powere, but the question of terms had not been settled or 
mentioned. He proposed that about six or eight of the largest 
shareholders should meet the directors and discuss the terms upon 
which the property could be transferred. Shareholders might like 
to know why, at this particular moment, they entertained the idea 
of purchase. It had been mentioned that the time was coming 
when the South-Western should take over the railway, but what 
had occurred to them as South-Western directors was this, that 
things were changing with regard to suburban traffic at a rather 
rapid rate—there were motor-omnibuses, electrification of District 
Railway, talk of zone fares and low fares and all tbat sort of thing, 
and it might happen that the S. W. Co. in its own interests should 
some day find it necessary to compete, say, with the District 
or any other railway. They might think a considerable reduc- 
tion in fares would be necessary, and concurrently with that 
there would have to be a reduction on the Waterloo and 
City. The Waterloo and City could not stand any reduction; 
although the traffic on it was considerable for a little railway, it 
did not grow at that rapid rate that they thought it would. If the 
railway had to reduce its fares a serious state of affairs might 
occur. Although 3 per cent. was secured to the shareholders, there 
was little possibility or probability of it ever exceeding that 
amount. The S.W. directors thought the time had arrived when 
they might fairly take over the railway on terms to be agreed 
upon. They were not going to arbitration terms. They were 
either going to agree or not to agree. It would not be policy to 
discuss terms at that meeting. 

Mr. SEATON said he presumed that the arrangement settled 
between the six or eight shareholders and the directors would 
only be provisional, subject to approval of terms by the meeting 
of that company. 

The CHAIRMAN replied that that was so, and the approval to the 
Bill was unanimously voted. 


Great Northern and City Railway Co. 


Tue fifteenth half-yearly meeting of the shareholders of this com- 
pany was held on the 8th inst. at Westminster Palace Hotel, the 
Earl of Lauderdale presiding. 

The CHAIRMAN, in proposing the adoption of the report, said 
that the number of passengers carried during the half-year bad 
amounted to 7,383,383, against 5,929,641 for the corresponding 
period of 1904, giving an increase of 1,453,742, or 24°5 per cent., 
which was both encouraging and satisfactory. There had been an 
average increase of 8,000 passengers per day throughout the whole 
of the six months. At the commencement of the half-year it was 
12,000 per day, and at the end 6,000. Comparing the number of 
passengers carried last half-year with the balf-year immediately 
preceding it, wben they carried 7,527,634, it would appear to be 
somewhat discouraging at first sight. It was really not so, however, 
because it must be borne in mind that in the second half of 
the year they had the summer and the holiday months 
to contend with. The traffic from the commencement of 
July dropped steadily week by week until the middle of 
August, since when it had risen continuously until the close of the 
year, and was still rising. Taking January, 1904, in that month 
they carried 1,122,672 passengers; this January they had carried 
1,219,843, an increase of 97,171, equal to a percentage of 8°66. 
They had running 11 trains of five cars each during the busy part of 
the morning at intervals of 24 minutes. During the afternoon 
they used two or three-car trains, and again in the evening they 
reverted to the five-car trains, and on special occasions these were 
increased to 7. It was intended to shorten the interval between 
the trains from 24 minutes to 2 minutes in the morning and even- 
ing when the additional rolling-stock had come into full operation. 
Three new cars bad been delivered in the half-year out of 18 which 
had been ordered. Since the commencement of the year three 
more had been received, and it was fully expected that they would 
get the balance before the end of this month. Those cars were 
fireproof, and were practically made entirely of steel, aluminium, 
or metal. They were very handsome, and weighed much less than 
the ordinary cars, and they were not provided with hand straps. 
The car and train mileage had remained nearly stationary during 
the half-year. With the exception of a few delays to individual 
trains there had been no interruption of the traffic, and 
the ventilation of the tunnels continued to be satisfactory. 
The power house had also worked satisfactorily, and the 
consumption of coal continued to show an improvement. 
For the corresponding period of 1904, the coal consumption was 


4,901 tons, in the next half-year it was 4,806 tons, and for the last 
half-year 4,782 tons, showing that, whilst their traffic was steadily 
increasing, the expenses of working their power house were prac- 
tically stationary. The gross revenue for the half-year had 
amounted to £45,711, against £36,509 for the corresponding period 
and £46,239 for the June half of the year. They had expended £22,567 
on capital during the six months on additional electrical equipment 
and power house and generating plant for extension to Finsbury 
Park in one direction and Lothbury in the other. A further sum 
of £50,000 for the extension to Finsbury Park was being provided 
for by the Great Northern Railway. The estimated capital 
expenditure this half-year was £100,000 for rolling stock ordered, 
but not delivered, and for extension to Lothbury. 50 per cent. of 
the gross receipts bad been retained by the contractors for working 
expenses, and they expected to be able to work the railway at a 
figure which would not exceed that when they took it over in 
February, 1907. As regarded the Lothbury extension, the money 
market had not been favourable to the raising of capital. The 
board had had the matter under discussion, and as soon as the 
capital could be obtained on reasonable terms, and if the traffic 
continued to show that increase which wonld justify them in pro- 
ceeding with the work, they would take powers to do so. 

Sir H. BURDETT seconded the resolution, and the report was 
adopted. 


Central London Railway Co. 


THE report for the half-year ended December 31st, 1905, states that 
the amount expended on capital account during the half-year has 
been £4,729. Receipts from all eources of revenue amount to 
£174,521, a decrease of £1,760, and working expenses to £94,667, 
a decrease of £1,269, leaving a balance of £79,853 to be carried to 
net revenue account. The number of passengers carried was 
21,694,066, a decrease of 212,084. There has been a slight decrease, 
about three passengers per 1,000, in the number carried during the 
year as compared with 1904. The average receipt per passenger 
for the half-year is 1:85d., as compared with 186d. in the half-year 
ended December 31st, 1904. After providing for interest on deben- 
ture stock, and other payments, including the sum of £2,049 
expended in opposing competing Bills in Parliament, and trans- 
ferred from Parliamentary suspense account, the net revenue 
account shows a balance of £106,000. The directora recommend a 
dividend on the undivided ordinary stock at the rate of 4 per cent. 
per annum for the half-year, on the preferred ordinary stock at the 
rate of 4 per cent. per annum for the half-year, and on the deferred 
ordinary stock at the rate of 4 per cent. per annum for the whole 
year. The financial result of the working of the company’s under- 
taking for tbe year 1905 was as follows: — Balance brought forward 
from half-year ended December, 1904, £22,112; total net revenue, 
£171,900, from which must be deducted debenture interest and divi- 
dends, &c., £158,618, leaving an unappropriated balance at December 
31st, 1905, of £35,393. The directors now recommend that £10,000 be 
transferred to the reserve fund, bringing the total of that fund, in- 
cluding interest, up to £73,438, the balance of £25,393 being carried 
forward to the current half-year. In view of the report of the 
Royal Commission on London Traftic and the public announcement 
by the Board of Trade of the preparation of a Bill relating thereto, 
and providing fur the establishment of a Traffic Board as recom- 
mended in that report, the directors did not think it advisable to 
incur the expense of redepositing the Bill in the next session of 
Parliament for the proposed extension of their line, vid Hammer- 
smith, to the City. A Bill has, however, been deposited by other 
promoters for a line from Hammersmith to Southgate, rid Piccadilly, 
the Strand, and the City, with various branches, which it will be 
necessary for the company to oppose. Several electrical power 
supply and other Bills have also been deposited which may affect 
this railway, and which will be carefully watched. The subways, 
referred to in the report for the half-year ended December 31st, 
1904, for the exchange of passengers with the Charing Cross, 
Euston and Hampstead Railway at Tottenham Court Road Station, 
and with the Baker Street and Waterloo Railway at Oxford Circus 
Station, are in course of construction, satisfactory arrangements 
having been concluded with the companies concerned. It is 
expected that the connection at Oxford Circus Station with the 
Baker Street and Waterloo Railway will be available for use when 
that line is opened for traffic. 


The twenty-first ordinary half-yearly meeting of the proprietors 
of this company was held on the 7th inst. at the Holborn Restaurant, 
Sir Henry Oakley presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
there had been no alteration in the capital account, and they still 
had a small balance to the credit of that account. During the half- 
year they had spent £4,729, £2,000 of which was for the completion 
of their offices, and the balance for sundry enlargements and 
additions to their condensing apparatus, which amount had already 
repaid the cost they had incurred in the saving which had been 
effected in coal. They had put in the report a possible amount of 
£20,000 to be expended upon capital during the course of this 
half year, but really they had no idea of spending that sum or any- 
thing like it. The revenue had been going on quietly, with more or 
less variation, according to the weather and the events of the times. 
So far as they could form an opinion by comparisons day by day, 
the elections had to some extent disturbed their business. The 
trade of the country had not quite recovered, because they 
found that they had carried some 13,000 less workmen, and, 
curiously enough, there had been a decrease in the Sunday 
trafic — why, it was almost impossible to explain. It 
might be that in fine weather people went by omnibus 
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or by L. C. C. steamboats into the country, but they had 


lost in the half-year 316,000 passengers in the traffic on Sundays, 
compared with those who travelled in the corresponding period. 
They had not shown that -loss—they only showed a loss of 212,000 
passengers, the difference being made up by the increase in the 
week-day passengers—so that it showed that the substance of their 
business remained unaffected. Judging by the absence of com- 
plaints inthe Press, he thought that they might claim credit for 
having done their work fairly well. There had been a diminution 
in the expenses, but he was sorry to say that there had been an 
increase in the rates and taxes of about £700. Out of their total 
earnings of £174,000, they had to pay £15,000 in rates and taxes. 
Working expenses, without rates and taxes, worked out at about 
46 per cent., and with rates and taxes at about 50 per cent., which 
he thought was & very moderate rate. One bright feature in the 
report of the past half-year was that since the opening of 
Kingsway they had found a material increase in the passengers at 
their Museum Station. That led them to hope that the 
opening of the Waterloo and Baker Street, and the Charing 
Cross and Hampstead Railways, with both of which lines 
they would have exchange stations, would lead to an increase 
of traffic.on their own line at those points. He might 
mention that each company was paying half the cost of those 
exchanges. They had spent £2,049 for Parliamentary expenses 
last year, which was incurred in promoting their Bill to the City, 
which was necessarily withdrawn. The nct result of the half-year 
was that after bringing that £34,000 into the account, they had a 
balance of £106,000, which would enable them to pay a 4 per cent. 
dividend on the original and preferred stocks for the half-year, and 
4 per cent. on the deferred stock for the whole year, and after 
adding another £10,000 to reserve account, it would leave £25,000 to 
be carried forward. That £10,000 added to the reserve would leave 
them £73,000, which they had earned in revenue, and which had not 
been appropriated in any way, and in.addition there was the 
£25,000 to be carried forward, so that in 44 years they had earned 
close on £100,000 more than they had divided. They had that. 
sum in their possession untouched, to provide against any 
exceptional claim or trouble that might fall upon them. Their 
scheme for the completion of the circle had practically been held 
in abeyance; first of all during the sitting of the Traffic Commission, 
and, subsequently, through the action of Parliament. 
understood that it was intended to bring into Parliament a 
Bill authorising the appointment of a Traffic Tribunal for 
London, to be composed of scientists and men of business 
who would think out and recommend and settle problems for the 
future conduct of the transit of the public through London. In 
the face of this it would have been unwise for them to have put 
forward any scheme this session. Most other electric railway 
companies had taken the same view, but there had been one scheme 
launched, which proposed to begin at Southgate and to pass through 
the City, going on to Hammersmith and Chiswick. The capital 
involved was £12,000,000, but he thought it was extremely pro- 
bable that the scheme would have to be suspended. If, however, 
it was pressed forward, they would have to oppose it. 

Lord RaTHMORE seconded the motion, and the report was 
adopted. 


Northampton Electric Light and Power Co. 


Tue report for 1906 states that there were 6,335 lamps and motors 
connected during the year, making a total of 53,766 of 8 c. p. The 
motors have increased from 3914 to 500 H.p. Of these, 3563 H.P. 
are hired from the company. The consumers have increased from 
801to 901. The output was 706,590 units, an increase of 24 per 
cent. over the previous year. A large portion of this increase is 
for current used for motive power. On March 31st last the directors 
paid to the holders of the 6 per cent. preference shares out of the 
surplus revenue of the company the £500 bonus and interest due 
tothem. The £1,000 which still remains to be paid to the holders 
of the old “ first issue" ordinary shares will be paid as soon as the 
directors have sufficient surplus revenue to meet it. A further sum 
of £1,800 is added to the depreciation account, in addition to £90 
which has veen written off motors. The accounts show £1,964 
available for dividends. After paying £625 to meet the half-year's 
dividend on the 5 per cent. preference shares, it is recommended 
that £988 be applied in paying a dividend of 54 per cent. for the 
half-year on the ordinary shares (making 5 per ceut. for the year), 
the balance, £350, being carried forward. The total ordinary 
dividend for 1904 was 5 per cent. 


i 


Dublin United Tramways Co. (1596).—At the annual 
meeting held on February 6th the report was adopted. The 
chairman, Mr. W. M. Murphy, said that the output from Ringsend 
station had increased by 272,286 units, and the actual works cost 
was £257 less. The cost per unit was 36d., 217d. of that being 
for coal. i 


London United Tramways (1901).—The directors 
recommend a dividend on the ordinary shares for the half-year 
ended December 3lst last at the rate of 2 per cent. per annum 
(making 3 per cent. for the year), carrying £10,000 to reserve fund, 
and the balance of £1,116 forward. This compares with 6 per cent. 
'for the year 1904, aud 8 per cent. for 1903. 


They 


Prospectuses,— Madras Electric Supply Corporation.— 
The subscription list opened and closed on Monday last of an issue 
of 10,000 shares of £5 each, and £250,000 5 per cent. construction 
debenture stock, both at par. The company isto take up and work 
a licence for electricity supply i gd by the Madras Government 
to Messrs. Crompton & Co., Ltd., who are the promoters and con- 
tractors. Messrs. Crompton will construct and equip a plant for 
supplying 100,000 8-c.P. lamps, and lay feeders and distributing 
mains, the total amount of the contract being £174,534. The firm 
will be the company's contractors and purchasing agents for a period 
of seven years. 


The Copper Mining and Smelting Co. of Ontario, Ltd.—'lhis com- 
pany has been making an issue of 60,000 $5 shares at par. The list 
closed last Saturday. 


Putupaula (Ceylon) Rubber Estates, Ltd.—Applications have been 
this week invited for 59,500 shares of £1 each in this company, 
which has been formed to acquire and work the Putupaula Estate, 
stated to be “one of the best and most advanced rubber planta- 
tions in Ceylon.” | 


India-Rubber, Gutta-Percha and Telegraph Works 
Co.—A circular has been issued by the company notifying that the 
4 per cent. first mortgage debentures for £300,000, and the 44 per 
cent. second mortgage debentures for £100,000, will be paid off on 
25th prox. An issue of £400,000 4 per cent. first mortgage deben- 
tures is to be made at par, and the holders of the existing deben- 
tures have the right to take up these. 


Great Northern, Piccadilly and Brompton Railway 
Co.— The report for the half-year ended December 31st states that 
the capital expenditure during the half-year amounted to £578,643. 
The estimate for the current half-year is £700,000. The progress 
of the works during the past half-year has been satisfactory. The 
rent due up to December 31st from the Underground Electric Rail- 
ways Co. of London, Ltd., under the terms of the agreement for 
lease, permits of a dividend at the rate of 4 per cent. per annum. 


Chelsea Electricity Supply Co.—The directors have 
decided to declare a final dividend for 1905 on the ordinary shares 
at the rate of 74 per cent. per annum, making 6 per cent. for the 
year, and a dividend of 3 per cent. on the ordinary shares issued 
in exchange for the founders’ shares, after carrying £10,918 to 
credit of renewals and depreciation fund account, and writing off 
£1,891 out of revenue from suspense account, carrying forward 
£916 as against £1,170 brought in. Last year the ordinary 
dividend was at the same rate. 


Lanarkshire Tramways Co.— The report for the half- 
year ended December 31st last, states that the receipts were 
422,882 and expenses £13,032, leaving £9,849; £2,500 has been 
placed to reserve for depreciation, £1,249 has been written off, and 
the directors recommend a dividend at the rate of 54 per cent. per 
annum, carrying forward £898. The capital expenditure during 
the half-year amounted to £48,128, which has been expended 
mainly on the Larkhall extension and five new cars. Of the shares 
offered for subscription during the half-year, 4,423 shares were duly 
applied for and allotted. The dividend rate for the corresponding 
half of 1904 was 5 per cent. per annum. 


South Metropolitan Electric Light and Power Co. 
Ahe transfer register of shares will be closed from 15th—28th 
inst. The dividend to December 31st, 1905, upon the 7 per cent. 
cumulative preference shares is payable 28th inst. 


City of Buenos Ayres Tramways Co,—The report 
for 1905 states that the annuity payable by the Anglo-Argentine 
Tramways Co. has been received, and the net revenue for the year 
amounted to £64,832. The directors recommend a balance divi- 
dend of 1s. 3d. per share (making 5s. per share), and transfer £2,750 
to general amortisation fund. 


City of Carlisle Electric Tramways Co, — The 


directors recommend a dividend for the past year of 1} per cent., 
carrying £500 to depreciation fund and £416 forward. 


Mather & Platt.— The directors have declared an 


interim dividend at the rate of 6 per cent. per annum for the half- 
year ended December 31st last. This is at the same rate as last 
year. 


Stock Exchange  Notices,— Applications have been 
made to the Committee to appoint a special settling day in— 


Shanghai Electric Construction Co., Ltd.—317 shares of £1,000 each, £200 
paid, Nos. 1 to 317. 


And to allow the following securities to be quoted in the 
Official List :— 


United River Plate Telephone Co., Ltd.—Further issue of 10,000 ordinary 
shares of £5 each, fully paid, Nos. 70,001 to 80,000. 


The Committee has ordered the undermentioned securities to be 
quoted in the Official List: 


Charing Cross, Euston and Hampstead Railway Co.—£800,000 4 per cent. per: 
petual debenture stock, in lieu of Speyer Bros.’ scrip certificates now quoted. 


Held Over.— Pressure upon our space compels us to 
hold over the reports of several companies until next week. 
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| | | | | 
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17,700 | African Direct Telegraph, 4% Debs.. wa 100 4 OSs, 1 4 4% | 984—1014 | 984—1014 | e "a 
000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 il Nil NH 4 c 4i 81— 4i 4 

155,600 | Do. do. 65% Debs., Nos. 1 to 1,250 Red. 100 | Nil | Nil | Nil | 5% | 83—88 | 88—88 » 

702,600 T HG CHEN Telegraph A 8 oe | Stock | 60/6 | 61s. | 2396 3% 65 — 67 | 64 — 66 xd "E 4 | 
8,148,700 | Do. do. 6% Pref. eo o. | Stock | 6% | 6% | 5% | 695 | 11221—113). | l104—111àxd | 110i | 1102 
8,148,700 | Do. do. do. Deferred . | Stock | 1- | 2s. Nil M 174— 184 | 18 —18fxd | 185. 171 

50,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 E er aee 103 —10 102 —104 Tiag: Deere] 
44,000 | Chili Telephone, Nos. 1 to 44,000 | 5 |69, 17% | 8% A des a Cc o^ ee $ 
1,982,856! | Commercial Cable Sting. 500 year 4 % Deb. Bk. Red. | Stock | 4 o 4% 4 2 4% | 91 — 994 97 — 99 991 98% 
16,000 | Cuba Telegraph . 10 Y 10 96 5 B %$ Bi— 9 | 84— 9 
6,000 Do. 10 % Pref. 4; Vasa T E | 5% |10% |10 %5 | 17 — 18 17 — 18 
981 | Direct Spanish Telegraph, Ord. * = ae ET. 4% | 495 | 4 2 4 956 88— 
6,000 Do. do, 10 95 Cum. Pref, 5. 5 10% 10 % 10 10 %§ 81— 8j 81— 8} 
80,000 Do. do. 4% Bebe. 5 | 4% | 48% 44% 44%, | 99 —102 99 —102 
TIOL | Direct United States Cable .| 90 „ | BS A 88396 144— 154 xd 144— 153 154 | MH Fd 
70,000 | Direct W. India Cable, 44 % Reg. Deb., 1 tol, 1.00 R. d 100 | 44% | 44% | 48% | 44% 99 —101 99 —101 a gro 
4,000,000 | Eastern Telegraph, Ord. Stock .| Stock | 7% 7 2 | 7% 5 %§ | 148 —151 148 —151 1504 | 1494 

000,000 Do. 84 % Pref. Stock .| 100 | 83% | 845 8495 | 84%§ | 92— 94 914— 93) 925 9$ — À 
1,848,772 Do. 4% Mort. Deb. Stock Red. | Stock | 4% | 4% | 4% | 4 9,8 | 109 —1094 1074—1094 108i | 108 — 3 

800,000 | Eastern Extension, Australasia, and China Tele. | 10 1% | 7% 7 2 | 6 968 144— 15 l4i— 15i 15 | M| + i 

752,400 Do. 4% Deb. Stock | Stock 4% 4% 4 | 4 968 107 —109 105 —107 xd * T š 

800,000 Ensí& 6. Afric. Tel.,4 % Mt. Db., 1 to 8,000, red. 1909 | 100 4% | 4 $ | 465 | 4% 99 —101 xd 99 —101 GU gen +2 

200,0002 . 4% Reg. M. Debs. (Mauritius T ) 1 to 8,000' 25 4% 4 | 4% 4% 101 —108 101 —103 ; ra — | ` 

180,887 Globe Telegraph and Trust — 10 £8 | 8205 58 | 5% 11à4— 118 | llg— n Dl As. d xs - 

180,887 Do. do. 6% Pref. s T mm. 6 96 | 6 6 96 6 96 144— 143 148— 14% E- eS | +h 

150,000 - | Great Northern Telegraph be ..| 10 123% 15 V 24 X * Th— 89h 575 — 894 88 2 * 

alifax an rmudas Cable, 44% 1st Mort. | | / oy r = - = 
42,900 || Debe. within Nos 125 10 Rad. | 10 | 44% | 449% | 44% | 44% | 100 —102 10 12 .- i l 
17,000 | Indo-European Telegraph - be * e 25 10% | 1096 | 13 96 5 96 57 — 59 57 — 59 584 57 T 
251,27 | Marconi's Wireless Telegraph. ne * 1 TOM EY" I ; 1— 1ł (11— 4 30/714 a — 1 
72,680 | Monte Video Telephone Co., Ltd. Ord, ` T b 1 8s 8 96 4% s — 1 ($— 1 |o = — 

86,492 Do. do. do. 6 Prei. 1 57% 5% 5 E — 1 — 1 — e i 
1,989,888 | National Telephone, Pref. Stock ^, „ foe ER | OSS 18 6 96 6% 1134—1145 | 1134—1144 1144 | 1184 + 4 
1,966,667 Do. o. Def. Stock e 5 | 595 | 5% | 110 - 112 | 110 —112 | nii | no | .. 

15,000 Do. do. 6 % Cum. lst Pref. .. ..| 10 | 6° 6% | 6% | 6% 18 — 15 | 18 — 15 me? 

15,000 Do. do. 6 % Cum. 2nd Pref. .. | 10 6% 6%. 6 6 % 11 — 18 11 — 18 | i2; | 19 m 
250,000 Do. cdi arn 8rd P., 1 to 250,000 5 | 55 5 96 5 96 5% | BR & | 8 — it | 2 e. 
2,000,000 Do, do. 84 % Deb. Stock Red. .. | Btock | 84% | 84% 95 3396 994—100} | —10 991 NN +4 
1,689,593 Do. do. % Deb. Stock Red, | 100 4% 4% 4 4% 104 —106 108 1055. 105 1044 — i 
179,818 | Oriental Telep. and H. 1 to 171,804, fully paid | 1 6% 643 aL | 6% | LA— lye . 2: ^ 

50,000 Do. do. do. 6% Cum. Pref. 1 | 6%|6e| 6% 6 li- 1 IL 

100,000 Do. do do. 4% Red. Deb. Stock | 100 25 | * fae | 4% 96 — 98 97 — 99 97 +1 

100,000 | Pacific & European Tel.,4 % Guar. Debs., 1 to 1,000 100 | 495 | 4% | 4 | 4% 99 —102 99 —102 

11,899] Reuters v "i - 5% | 5% | 6 5 %§ 7 73 7 "à | | 
60,000 | Telephone Co. of Egypt, 44% Deb. Red. 100 9 ses Uh ave 4395 103 —106 108 —106 | l 
8,201 | Submarine Cables Trust í is .. | Cert. 6 | 6% | 6% 6 96 125—128 127 —130 +2 

70,000 eee River Plate Telephone 5 7 g 8 96 8 % * 74— 5 m T 

40,000 o. 5 % Cum. Pref., Nos. 1 to 40,000 b 5 % 5 36 5 96 595 5 5 54— 57 54 

179,947 Do. do. 6% Debs. .. Stocks| 5% | 5% | 6% | 5% | 110 —112 110 —112 

15,6091 | West African Telegraph, Shares ; 10*| 2% 4% a 4 96 94— 10 94— 10 

80,008 | W. Coast of America, 1 to 30,000 & 53, 001 to 58, 008 24 Nil Nil vil s 2— à 2— 1 12/6 ae — te 

150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. 100 % 4% | 4% 4 96 4 96 100 —102 100 —102 Tar: A À 

207,980 | Western Telegrapb, Ltd., Nos. 1 to 907,990 ; 10 1% 1% 7 96 5 96 141— 14j 144— 15; 147 143 * 2 

75,000 Do, do. 6 % Debs. 2nd series, 1906 | 100° 5 96 5% | 596 596 100 —102 | 100 —102 | "ove 55 

563,880 Do. do. 4% Deb. Stock Red. | 100 4% 4% 4% 4% 102 —104 102 —104 | 

88,821 | West India and Panama Telegraph ..  .. 1 10° Nil Nil Nil P — 8 — è 

84,563 Do. do. 6% Cum. Ist Pref. 75 aG 10) 7 96 71% 6% 6 ' Bi— 8 84— 8 ri 
4,669 Do. do. 6% Cum. 2nd Pref. ; a2 10 Nil Nil Nil 6 7 63— 7 633 
80,0001 | Do. do. 6% Debs., Nos. 1 to 1,800 = 100° 53 b 96 5% 5 100 —103 100 —103 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
t iY R | ' ` 

170,000 | Anglo-Argentine 260,008 to 480,007 .. as 5 is ša | 8 6 96$ 8i— 9 94. 811 — i 

260,007 | Do. 54 Y Cum. Prefs. 1 500,001” 5 i 5 | b 53 5i 4 6| 6 | T 

966,600 Permanent, 6 % Deb. Stock, 1888 | 100 | 8 6 6 140 —148 Mb—4 12 7971 

985,100 Auckland E. Trams , 595 1st Mort. Deb. Stock. | 100 "E 5 5 104 —108 104 —106 » dr x 

Baboock & Wilcox, 1 to 580,000 1 " 17 20 16 961 4 — 4i — 4 88/9 81/8 — 

100,000 Do. do. 6% Cum. Pref., i to 100,000 1 P 6 6 6% 1 lys lis lýs à ys t 

88,000 British Aluminium, Ord 2, 001 to 40,000 ee ee 5 ee 2 e — . oe 

40,000 Do. do. 1% Cum. Pret... ee ee 6 Nil - Nil Nil 8/6 6 54— 6 ee . ee 

90,000 Do. do. M " 6 Pre 9 ee ee 6 Nil Nil 8 / b v— 52 5 mm . . oe 

20,000 Do. do. 4 ee e 6 . ee ee ee ee 8 — 8 — ee SOR 

8000000 | Do. . _ 64% 1st Mort. Deb. Stock Red. Stock | 5% 8 . 5 5% | 98 —102 98 —109 M PE es 

800,000 British Columbia E. Det. 0 k ee 1 es 6 6 ee 120 —1 28 120 —128 . ' . 

800,000 a pees Ord. Stook — .. .. 100 i 5 5 8 110 —118 110 —118 1113 ME pe 

115,000 Do. 6 V Cum. Perp. Pref. Stock .. | 100 ex b b 5 108 —111 108 —111 108 E. d^ o 

940,400 Do. Ist Mort. Debs., 1 to 6,950 . ee 40 ee 108 —106 % 108 —106% . ee ] ee 

220,000 Do. Vanoouver Power Debs., 1 to 9, 200 100 - 101 —104 101 —104 . . sx và 

188,803 | British Electrio Traction - oe T 10 B 6 6 da 8— 84 72— of d — à 

161487 | Do. à 6% Cum. Pref. .. ..| 10 | 6 6 6 6 * 103— 11 104— 10 f xd Jn 101 
1.45, Do. do. , 5 E^ E Deb. Stock .. Stock 5 5 5 b 119 —121 — 119 , 

18 % Stock Red, | 100 " . 14 4 98 —100 ds —10 | . XE e 
British Insulated and He Cables we. js b 10 8 B 8 964 7— d a a ; — 1 

100,000 0 8 0 ee ee 6 6 6 6 6 $ 51— xd oe . + i 

500,000 Do. do. 43 Ist Mort. Deb. ed. 100 4 108 —106 108 —106 LY ee ee 

219,000 Prum . am Mor pans, i 100 ER 4 98 —100 98 —100 P d ss 

400,000 | { . cal icanen|| ° . |6% Nu H— 3 H— 9 49/6 | 41/3 
1,016,868 Do. E ori ort. Deb. Btock .. | 100 si 4 96 4 4% 77 — 82 77 — 82 80. 799 m 

50,000 ee Lindley & Oo., Od e ee ee oe ee £1 Nil Nil Ni . hp à . Vd ee oe oe 
60,000 do. 696 Cum. Pref. .. £1 Nil Nil Nil vd 14/6 101 14/6 to EN oe | +h 

105,781 T Brace Electrical Engineering, Ord., 1 to 105,781 .. 9 Nil Nil Nil <a &— i 2 2 11/- T - 

150,000 Do. Non-cum, N Pref. ee ee 9 6 6 6 . 11— 1 1 2 87/6 88/9 oe 

125, 000. Do. A beg d. Stock Stock d d 4 d4 88 —100 98 —100 x3 - +1 

Do. 170 100.000 $nd Deb. Btock Stook 89 — 84 89 — 8 ee ee we 

100,000 | Buenos Ayres & 5 R 8 4. ks l 76/74 ea ; 

40,000 Bo. A 6% Cum. a, Bret. 1 65 40,080 5 e 6 6 f: 6 ic. ond 
97,500 Do. “B” do. 1 to 27,500 6 c 1B 6 Ü 5.— 5 58 55 
817,700 Do. 6 Deb. Btock ee ee ee 100 ee b b b 106 —101 106 —101 ee ee oe 
190,000 Do. 5% 2nd Deb. Stock  ..| 100 " 5 5 5 102 —105 102 —105 »i MA DES" 

Calcutta Trams., 1 to 106,000 .. 5 » 6 8 7 96$ 94— 10 . %— 10 SS | m 

82,610 Do. 105,001to 187,610 b so Em 8d. 9 — 9à — 9i i ‘a — 4 

860,000 Do. 44 % lst Deb.Btook — .. 100 = | 4 4% | 104 —106 104 —106 E $ 

85,000 | Oallender's Cable Construction shares oe is 5 15 194 1 ll — 12 11 — 12 à - : 

40,000 Do. do. 596 Cum. Pref. 5 5 5 6 5 bi 595 55 ae 

Do. do. 4496 lat Mort. Deb. Stock Red. Stock | 4 4 4 44 1 a 1084—11 10 » — 14 

491,222 | Cape E. Trams., 1 to 491,223 1 Vs 15 10 b 96$ 1 1 so a m 

450,000- Cestner-Kellner oe 1 to 450, 000 1 125 4 4 AA * — lA 91 — là : Si s 

330,311 Do. 43 96 Ist Mort. Deb. Stock 100 85 4$ 4à 44% —100 xd — d bs , 
1,989,£08 | Central Londog.: Railway, Ord. Stock A Stock | 4 4 4 4 $ 96 — 97 93 — 95 xd 98 +2 

680,816 Do. do. 4 96 Pref. Stock ee | Stock | 4 4 4 4 104 —106 102 —104 xd 104 108 S 

680,816 Do. do. Def. do. ee ee Stock 4 4 4 4 87 — 90 83 — 8 xd 84$ aUe 
1,480,000 | City and South London Railwa s as .. | Btook | 8} ^i 3 li 41 — 48 41 — 48 xd 42 «s 

"85,000 Crompton & Co., 5 „„ 8 5 ie 2— 91 2— 9 49/3 | 4l =$ 

100,008 | { - C II- 0 0o — pa 9n —1 


* A period of nine months, f Quotations on Liverpool Stock Exchange. nless otherwise stated all shares are full Interim dividends, 
: And bonus of 10s, a ron Manet ester Share List. ao d 
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SHARE LIST OF ELECTRICAL COMPANIES.— ina) 


ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL ‘COMPANIES. — | » 
by 7 ' Btoc Closing Closing Business done Rise 4 
Present NAME -- Dividends for the Quotations Quotations week ended | or 
Issue, share. ar Feb. 7th. eb, 14th. Feb. Lith, 1906. Fan 
à e 4 l 
t 1903. | 1908. | 1904. $1906. " . ù , 
52,000 | Dick, Kerr & Co., 1 to 52,000 .. 5 tte | RU- 10 Jo. e 9 2- i .. 
61,000 Do. do. 6% Cum. Pret., 1 & 61,000  ..| 5 2 | 8 6 n de a e 

294,150 Do. do. 44% Deb. Sto. 100 A 44 44 104 —106 94 —108 ant 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 ee? 6 | 6 s a i : — 

a „ i | 2 [12 [1$ (12 | Bow | 
* "P . | | = * 

800,000 Do. '* A " Debs. „ T "IE | dr 98 —100 | » -- HE 
800,000 ; “B” Deb. Stock 100 | % | 9 —9 — 9 
99,261 | Edison & Swan Utd., A” shrs., £8 pd., 1 to 99,961 5 il $5 oe li— A a * | LL 
17,189 * ae A" shares, 01 ,189 . b " Nil Nil & | se 24— RÈ B6 Jae * Au 
344, 0287 E. b. p . | 100 4 4% 4 d B6 — BB: | + ae T 
100, 000 | - Do. 5 % 2nd Deb. Stock Prov, Certs. all pd. | 100 6% 5 6 5 92 — 97 .. 
112,100 | Electric otion : to 112,100 .. 2 6 4 92 = si | * 2 ne 
81,890 Do. do. 7% Cum. Pret., 1 to 81,890 2 7 7 , * 1 i € es Li 
200,000 Do. do. 4 " . 1st Mort. Deb. Bk. | Stock | 4 4 4 4% 89 — 92 | — 92 8 2 
25,000 | General Electric Co. (1 Cum. Pref. ko 10 5 5 5 n 9 — A x. E 
200,00 Do. 2 Mort. Deb. Stock 4 4 4 4 95 — | »— Mgr T 
78,000 | Gt. N. & Ci Rail Pret. Ord. * A 4% 1 to 78,000 10 es 8 d 4 of ni | 10 S T 

96,000 | Greenwood sed 7 34 Cum. Pref. 10 2 7 7 7 1 1 a WE m 7 
200000 | H 1 (W. T) Tele ph Worke, Ord Mode SEP E MEC 15 « | 1983 jw | 13— M 133 + 

y enley's * elegrap or ». 66 e» am i 

r : 

* L O0. . . 7 ps vw } $994, US = 365 5 ws 
50,000 | India-Rubber, wir bg & h lioc oni |: 10 —110-55 —|-10 5 4 -d8-—-19— . 1 2 5 — - iSi 

800,0001 4% 1st Mort. Deb, .. | 100 4 H 4% | 4* 99 —102 — T $> 
87,500 tLiverpool ‘Overhead. | Railway, Ord, =e EC là 1 11 Nil li— 2 1 » A : 
10,000 Do. f. £10 paid * 10 b b 5 5 — 7 — be * 
600,070 din United Teams (1901), 1 to 50, 007 sd 10 $5 8 6 4%§ | 10 — 11 : ‘a “x 
899,930 Do. do. 60,008 to 100,000 (£4 paid) 10 ve ^ 2 6 | 4 961 4— 5 [^ P — 
125,000 Do. do. 5% Cum. Pref., 1 to 125,000 ` 10 i 5 5 | V Nc E ql 

1,831,000. Do. do. 4% 1st Mort. Deb. Stock 100 - a 4% | 4 | 4% 92 — 97 | 993 — 37 à 
814,016 | Metropolitan Electric Trams, Defd. a 1 Nil Nil Nil | .. P ^ | sy 12 à 395 " 
500,000 Do. 5% Cum. Pre. 1 5% | 5% | 5% | 5% a d aaa x 
850,000 Do. 44 % Deb. Stock Red. X 100 ius * 44 95 104 — 106 | 2 — 4 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 ^ s 6 6 5 — af | 9 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 | 10 es 5 5 y 9 — | M fh zy. 
24,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 k 5% 5 | 5% 104 | a 1. Y 
245,000 | Do. 44% Deb. Stock ..  ..  ..  ..  ..| 100 12 44% | 44% | 44% | 108 —106 108 — 106 X "d 
87,850 | Telegraph Construction and Maintenance 12 20 4 20 2 15 | 15 % 84 — 86 | NE - 2M 35i + 
150, 0001 4% Deb. Bds., 1 to 1,500 Red. 1909 100 4 4 4 | 4 100 —102 — m, Bà dà 

8,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. B. Nts n Ha GE- 98 — 99 | — 100 9i 

540.000 | Waterloo & City Railway, Ord. Stock 100 8455 d Bh 38 97 — 100 92 — 1 i RN ^ i ‘ 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 5 Bh 6 9658 is kis 2— H | ^7u— 7 UE 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 5 Ve 6 96 We 4— 4 | 4A— “z s re 
246,806 Do. 4% 1st Mort. Deb. Stock — e. xs 4*7 495. | 4X. 9T [| MN put ; — 

ELECTRICITY SUPPLY COMPANIES. 
i | | : | ; 
14,000 | Bromle (Kent) E.L. & P., 1 to 14,000 ad 5 T 5 | f 491 5&— 5j Bj— 54 èb " 
50,000 Do. : do. 44 % lst. deb. stock .. | 100 | s | ae 44% | 102 —106 103 —106 "S 41 
29,377 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 5 8 | 10 10 % 9 -- of — b. à bi 
10,628 Do, do. 71% Cum. Prei. 8 7 | 75 | 7% | 7% | 8i— et 10 NM 

300,000 | Central Electric Bu ly 4 Guar. Deb. Stock .. 100 4 4 | 4% 4% | 102 —105 | 108 — È E an 
80,000 | Charing Cross and lectricity a. «di 3. ae B 8 % 5 M | 64 I — 4 4 
80,000 , o. do. um. E 5 | 44% | 4 44% | 51 * d x m .. E 
28 Do. n buen: e 4 | | y. | ‘ $ | à 4 | i j | 87 ue 2 

, . o. .. ee | | n | | — ee 

Ev T Ee " AE 25 Stock Red. 100 4 | 4 | i % 33 = = | = Fis | z . 

, 44, e ec 0 upp ec | p. | — — * ef 
175,0001 Do. ^i % Deb. Stock Red. Stock 4 | d 44% | uae | 108 —110 108 -u0 ii | iis + 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 | 5 | 5 6 X 6% 11 — 12 1 — | à 
40,000 Do. 6 . Pref., 1 to 40,000 . 10 6 6 | 6 % 6% | 18j— lił 134— 14} d EET es 
400,0001 Do. 5% Db. Stk., Scrip. (iss. atlibalpd.  .. 5 | 6 | 5% | 45 | 122 —126 | 122 —126 | + vi 
800,000 Do. 95 9nd Db. Stk., Prov. Crts.,allpd. | 100 44% | 44% 44% 5 100 —102 | 100 —102 Pon ni : 
40,000 | County of Durham Electrical Power, Ord. | 3 on | E e Mie „ H— 3 edo | ot 
50,000 | Do. do. do. 5 % Pref. ee 5 | ee ee | .- | ee | | — 53 | 635 ee ee 
40,000 | County of London Electric Li ihting, Ord.1—40,000 10 4 4 44 | 4901 - 2 94 4 — 93 | | e 
80,000 Do. do. 6% Pre » 40,001 —00,000 10 6 | 6 | 6 | i | 3 18 h. d 13 Pe i E 
400,0001 Do. do. 4 Deb: Stock 5 | 4 4 | de 109 —112 , 109 —112 18 ái 
400,000 Do. do. 2nd Deb. Stock .. Stock | E | 101 —103 101 —103 1 i id 
80,000 Mum cuu s Electric Corporation, Ord. Shares . b 7 7 7 5 96$ 5 — | 41— B | = N E 
80,000 | do. 6% Cum. Pref.. Ww f 64 | 64 | 5— oh | ght | oe | + 
820,000 | do. 44 % let Mort Deb. Stk 100 | 4 4 44% | 104 —106 | 104 —1C6 | cas us 
10,000 os MN 1 to 10, 000 .. .. 5 | * | | 4 96$ r 5i— 5 | ri | | LE 
10,000 | Do. 5 % Cum. Pref., 1 to 10,00 ͥ· :. .. 5 . 7 = E foe | = | t 
75,000 | Do. TE lst. Deb. Stock '., .. ..| 100 T % | 49 | 305 102 —105 101 104 | | ie 
13,000 | Hove, 1 to 13, d x 2H 5 A 9 8 — si — 8 | és 
10,000 | Do. New (£5 10s. paid) C % | 8% | ""— 8 8 — | à +4 
87,800 | Do. 4% Deb. Stock .. .. .. 100 i à 4 4 | 4% | 98 —101 | 98 —101 | ‘ ex 

7,800 | Do. 44% Deb. Stock | | 308. d s. | 4495 | 44% | 98 —101 | 98 —101 e d 0 
21,000 | Kensington and Knightsbridge Electric Ord. 6 10 12% |10% | 104— 114 | 1Os— 114 | D^ ges R 
90,000 Do. do. do. 4% Deben. Stk. | Stock | 4 4 4 4 96 98 —101 98 —101 | 5 > 

111,000 London Electric Supply Corporation, Limited, Ord. 8 | NI | Ni 8 4% . — 2 — 5 T ee 
60,000 pe do. do. 96 Pref... 5 6 | 6 6 6 9o _ A 574 +2 
374,895 | do. 4%lst Mort. Deb. Stk. Red. Stock €. 4 4 4% | 98 —101 98 —101 A " 
200,000 Metropolitan * Supply, 1 to 100,000 .. 5 7 | | 10 10 8 | 9—10 9 — 10 Of | 94 sk 
76,121 44 % Cum. Pref. 1—, 106, £8 pd. B5 | 4 | 4 4 44% 5 | 54 54 brn as 
220,0001 Do. 44% 1st Mort. Deben. Stock — .. "i 4 | | 4 44% | 107 —111 107 —111 ; hd 
250, 0001 Do. % Mort. Deben. Stock Redem. Stock | % 95. — = 
250,000 | Midland Electric Corporation, 44 % 1 Ist Mort. Deb. 100 4 49% 4 44% 101 —103 % 100 — 103 T 
57,009 | Newcastle-on-Tyne, 1 to 57,009 5 vs 8% | 8925 24% § 8 — RÀ 8 — ee 
12.991 Do. 51,010 to 75,000 .. R 3x 5 $e x ie 2/44 8 — 8 — ii 
57,009 Do. 5 % Pref., i to 57,009 ..  .. 5 „ 5 5 9 6 | 6 » 
17.901 Do. 57,010 to 75,000 .. .. .. 5 v: 8 TEE 64— | 6 , 

10,852 Notting Hill Electric Lighting is 10 6 96 6 96 7% | 6% 1345— 14 — M " . 

64,000 Do. do. 4% lst Mort. Deb. ..| 100 4% | 4 * 4 & 4% 98 —100 98 —100 : is 
18,500 Oxford, 1 to 96 and 407 to 18,810 o we 3] 5 às qoM 7 5 96$ 68— 68 60— i 
50,000 | Do. 4% Deb. Stock .L 0 is 4% 4 & 4 99 —101 98 —100 —1 
40,000 St. James’ and Pall Mall Electric Light, Ord... | 5 144 144% | 144 124 11 — 12 11 — 12 11 eM . 
20,000 Do. do. 7 % Pref. 20,081 to 40,080 5 7 1% Le 7 7— B 7=— 8 7 77 $$ 

150,000 Do. do. 84 % Deb. Stock Red. 100 s} 4100 84 % 97 — 99 97 — 99 z 4 
12,000 | Smithfield Markets Electric Supply, Ord. .. 5 2 4 4% | 4% 21— 23 21— 31 6 +4 
50,000 | Do. do. do. 4 % Deb. Stock Stock 4 4 4% | 493 76 — 80 76 — Bü x XN ux 
65,000 | South London Electricity Supply, Ord. b 139 8 9 4 ^ * 81— 37 88 — 38 73/9 66/9 +4 
103,700 | South Met. Elec. Lt. & Power (Ord.. T ee 1 Ni Ni Ni 22 ; FT. 5 * 
85,368 (Late Blackheath and Greenwich 1355 o5 Pref.. 1 Ni | 7% | 39366. | 7% iA— 1% 1— 13 28/12 — 
148.292 Dist. E. L. Co.) 44 % 1st Deb. Stk. 100 44% | 44% | 44% | 44% 105 —108 105 —108 | à és SA 
50,000 | Urban Electric Supply, Ord. .. x 5 5 X, 5 & 5 96 5% 4g— 4 44— 43 91/3 ea — į 
80,000 . Do. 5 95 Cum. Pref. 5 5 96 5 5 5% 5 — 5 5 — b Sya E 
200,000 Do. do. 43 0 lst Mort. Db. Stk. Red 100 ye st 44 44% 104 —106 104 —106 105 1 5 
110,000 Westminster Electric Supply, Ord. .. 5 12 a | 184% | 14 13 % 103— p 1t — 12 H 11 +} 
98,151 Do do. 44% Cum. Pref,  .. 6 |55 5% 6 5% bi— bj— 58 | ; e" 


Snares not o ia uoted :— Companies, ord., 684—644. Pref. 76—77. 
TEN rel all i ome fully i § Interim dividends. 


Bank rate of discount 4 per cent. (September 98th. 1905) 
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A CONTRIBUTION TO THE THEORY OF THE 
SINGLE-PHASE INDUCTION MOTOR. 


By VAL. A. FYNN. 


(Continued from page 204.) 


Ir is seen that in the single-phase induction motor we 
have two alternating fields displaced in space by degrees 


and differing in phase by practically 90°. 
necessarily excited by currents also differing in phase by 
practically 90°. Such motors are therefore really two-phase 
motors operated from a single-phase supply, they themselves 
generating by rotation the second p necessary for their 
operation. This expression, “ two-phase motors,” is, however, 
not used here in its usual acceptance. What is generally.under- 
stood to be a two-phase motor is one which derives the energy 


necessary for its operation in materially equal quantities from 
both. phases, but such is not the case here. In the case 
of the single-phase induction motor, one of the phases (i.e., 
that directly derived from the supply) conveys the energy 
necessary for the operation of the motor; the other phase, 
derived from the first by rotation, only supplies the excita- 
tion of the motor. A motor of this type can be operated 
from a two-phase supply, but will put a very unequal load on 
the two phases. 

Here we have a further analogy with the ordinary shunt 
motor. It is well known that a continuous current series 
motor with laminated fields can be operated on an alternate 
current circuit, and will give good results provided care is 
taken to keep the self-induction of the field winding low, 
and to eliminate the armature self-induction by means, for 
instance, of a compensating winding disposed on the field 
structure. These dispositions ensure a near coincidence 
between the phase of the motor field and that of the arma- 
ture current. If, however, it is attempted to operate acon- 
tinuous current shunt motor with laminated fields from a 
single-phase supply, it is found that no power can be obtained 
from the machine, the reason being the practical impossi- 
bility of bringing about coincidence between the phase of 
the motor field and the phase of the armature current. In 
order to get a good output for weight out of such a machine, 
the self-induction of the armature ought to be reduced as 
far as possible, and at the same time the phase of the arma- 


ture current should coincide exactly with the phase of the 


motor field. The only way to achieve this, when working 
directly from a single-phase supply, would be to eliminate 
all self-induction from the field winding—an obviously im- 
possible task. 

All: these difficulties disappear when such a motor is 
operated: from a two-phase supply, as shown in fig. 2. The 
armature R connected in series with the compensating 
winding K receives the energy necessary for the operation of 


These fields are 


. with E!. 


the motor from one of the phases x! ; the field is excited off 
the other phase E? by means of the winding F. In this 
case the armature current is conveyed to the alternate- 
current shunt motor by conduction, and the armature self- 
induction is compensated by the coaxial winding k. The 
phase of the E.M.F. impressed on the armature is in quad- 
rature with the phase of the E. M. r. impressed on the 
field winding. There being very little self-induction in 


the armature circuit, the current in that circuit 
will be in phase with its E. u. y. The field due to £? 
will be in quadrature with that E. M. F., and consequently in 
phase with El and the armature current. The back E. M. F. in 
the armature will be due to rotation in the field set up by r, 
and will be cophasal with it, therefore cophasal, or nearly so, 
We have seen that in the case of the induction 
motor exactly the same relations exist between the various 
factors governing the operation of the motor, but with this 


difference, that the working k. M. F. impressed on the armature is 


conveyed by induction and not by conduction, and that E R, the 
E.M.F. responsible for the motor field, which . corresponds 
to E? in fig. 2, is set up in the motor itself by rotation of 
the rotor conductors in that transformer field, which also 
serves to convey E T. Another but immaterial difference 
consiste in that in fig. 2 the winding responsible for the 
motor field is disposed on the stator, whereas in the induc- 
tion motor the rotor winding itself is made use of, not only 
as an armature, but also as a field winding ; indeed, the 


Fig. 3. 


nature of the motor would be in no way altered if in fig. 2 
the winding F were discarded and E? were applied directly 
to the armature along the motor field axis as shown in 
fig. 3. | 

The theory which has been here put forward affords an 
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easy explanation for all the well-known properties of the 
single-phase induction motor. The reason why such a motor 
will not start without special and often troublesome devices, 
is very simple. We have seen that the torque is due to the 
current in the rotor along the axis c o (the armature or 
working current), and the motor field along the axis D D. 
The torque will be nil when either of these factors is zero, or 
when the two factors, whilst differing from zero, happen to be 
in quadrature as regards phase. Now, in the single-phase 
induction motor as hitherto constructed, the motor field 
depends on E R, the E. M. Fr. set up along the axis D D by 
rotation in the transformer field; as long as there is no 


rotation ER must be zero, there can be no field and con- 


sequently no torque. | 

It might appear strange at first sight that an induction 
motor which will not start by itself, will run up to speed 
with equal facility in either direction if, by some means or 
other, it is given a sufficient initial impetus. The explanation 
of this phenomenon is now also sufficiently obvious. We 
know that the direction of rotation of a continuous current 
motor will be reversed if the direction of its field or that of 
its armature current be reversed. Assuming, in the motor 
under consideration, a transformer field of a certain direction, 
it is clear that the direction of E R will depend on that in 
which the rotor is rotated within that transformer field. 
The direction of the working current being dependent on 
that of the transformer field only, it is evident that the 
direction of the torque will alter with that of E R, since a 
change in the direction of E R, brought about by a change in 
the sense of rotation, also changes the direction of the motor 

field independently of that of the wofking current. 

When the motor has been brought up to a speed 
sufficient to bnild up a motor field of the strength 
required to produce, in conjunction with the working 
current, a torque which is able to overcome the resistance 


offered, then the motor will continue to run by itself and will 


reach its normal speed, the motor field increasing with the 
speed. It would seem that a motor starting light ought to 
run ET from a very moderate initial speed, since the resistance 
to be“overcome is mainly that due to friction and to the slow 
acceleration to be imparted to a not very heavy rotor. With 
the heavy current in the transformer axis at the moment of 
starting, a very weak field would seemingly be sufficient ; 
this would, indeed, be the case, if it were not for the very 
appreciable phase difference which exists between these two 
factors at that moment. At standstill or at very low speeds, 
when E B has not yet reached an appreciable value in com- 
parison to E T, the conditions in the transformer axis are 
practically those of a short-circuited transformer, and the 
working current (rotor current in the axis C C) lags behind 
the transformer field by an angle much more nearly approach- 
ing 180? than 90°. Now, whatever the magnitude of the 
motor field built up by rotation, ite phase will always be very 
nearly in quadrature with that of the transformer field, and 
at starting will consequently be also nearly in quadrature 
with that of the working current—a fact which accounts for 
the low starting torque. The higher the resistance of the 
rotor windings, the less will the working current lag behind 
the transformer field. "The resistance of the rotor windings 
in the smaller motors is, as a rule, greater in proportion than 
that of the larger motors ; the former will consequently run 
up to speed very much more easily. 

Given a certain direction of rotation, the direction of the 
torque will remain unchanged if the direction of the trans- 
former field be changed. A change in the direction of this 
field does not only bring about a change in the direction of 
the working current, but also a change in that of the motor 
field, because the rotor conductors, although revolving in the 
same sense, now cut a field of opposite direction. "This is 
why these motors will work on alternate current circuits, and 
why a reversal of connections between stator and line does 
not affect the direction of rotation. 

The speed of the single-phase induction motor drops very 
little with increasing load, and the smaller the rotor resist- 
ance the smaller the drop. Assuming for the moment that 
the motor field remains constant, then the amount of drop in 
speed would be simply governed by the resistance of the 
rotor and the magnitude of the current required in the axis 
c € to produce, in conjunction with that constant motor field, 
the torque corresponding to the increased load. The author 


has shown that this current depends on E W, the resultant 
E.M.F. in the transformer axis of the rotor, and mainly on 
the difference ET—EB. Assuming the pressure of the 
supply to be constant and, for the moment, also assuming 
ET to be constant, an increase in working current can be 
brought about only by a proportional decrease of E B. 
Now, EB is proportional to the magnitude of the motor 
field, and also to the speed: the motor field being taken as 
constant, it follows that the speed alone must decrease in 
order to allow the required working current to flow. The 
required decrease in speed will be the greater, the greater 
the resistance of the rotor winding. In reality the con- 
ditions are, however, materially different. Our assumption 
of a constant motor field was made only in order to gain a 
preliminary and rough insight into the somewhat complicated 
and cumulative actions which do take place, and which 
bring about that characteristic and very abrupt falling off in 
the speed of an overloaded single-phase induction motor 
usually referred to as “ falling out of step." 

Even with constant line pressure the transformer field 
does not remain constant. As the c? R loss increases in the 
stator, so this field decreases in magnitude. The speed is not 
directly influenced thereby, but it suffers indirectly. A 
reduction of the strength of the transformer field brings 
about a corresponding reduction in the motor field, since the 
latter depends on the former for its magnitude. With the 
reduction of the motor field also goes a proportional reduction 
of E B, since this E.M.F. is directly dependent on that field 
for its magnitude ; a reduction of the transformer field also 
brings about a proportional reduction of E T, but, as E B 
and ET are evidently both reduced in the same proportion, 
there is so far no need for the speed to alter. For a given 


torque, however, it is the product of motor-field strength 


into working current which is of moment, and since the 
field has been reduced, the working current must be 
increased in order to keep the torque constant. Since this 
can only be brought about by a reduction of speed, the 
latter must decrease. Every decrease in speed must be 


‘followed by a decrease in the strength of the motor field, for 


the latter is directly dependent on the speed for ita 
magnitude ; this necessitates a further increase in the arma- 
ture or working current (axis € C) in order to keep the 
torque constant. This increase may be wholly brought 
about by the decrease of E B with the decrease of the motor 
field and the reduction in speed which has already taken 
place, or it may necessitate a further decrease in speed with 
all its attendant evils. Over and above these unfortunate 
conditions we must consider the increase of x 8 with increasing 
rotor current ; the larger E 8 the greater will become the 
phase difference between the working current and the motor 
field; in consequence, a greater working current will be 
necessary in order to produce the required torque, even if the 
motor field were not subject to further alteration. Since, 
however, this greater working current can only be obtained 
by a reduction of the speed, and since such must again be 
followed by a reduction of the field strength, the conditions 
may truly be termed cumulative and fully explain why a 
single-phase motor falls off so abruptly. 

The author thinks that his theory not only affords the 
most complete explanation of the behaviour of single-phase 
induction motors in all possible cases, but also indicates a 
very simple way of predetermining their operation by calcu- 
lation. The whole theory is in reality so simple that it was 
thought possible to do it full justice without the use of 
formule or diagrams ; all the data for the latter are, how- 
ever, set out in full, so that they can be easily constructed. 
As to the formule necessary for the calculation, they are 
only adaptations of those already well known in connection 
with less complicated apparatus. It is seen that there is no 
need whatever to refer to the theory of the rotary field in 
order to explain the action of these motors. Indeed, that 
theory is not at all applicable to this class of motor, for, 
although two fields differing in phase and produced by 
currents differing in phase are involved, there is no reciprocal 
action between the two phases; and, as has already been 
pointed out, although such motors could be operated from a 
two-phase supply, the loads on the two phases would be 
totally unequal. That being so, it might well be asked why 
it is that such a motor runs at a synchronous or very nearly 
synchronous speed, just as a rotary field motor, and why it 
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is that the speed of such a motor cannot be varied indepen- 
dently of periodicity and the number of poles, the more 
particularly since its similarity and almost identity with the 
continuous current shunt motor have been so much insisted 
upon. 

This query can be answered shortly by saying that the 
motors now known as single-phase induction motors are 
indeed shunt motors, in the usual acceptance of the term ; 
and that what the author would like to term the natural 
speed of the particular construction now adopted happens to 
be a nearly synchronous one; further, that there is no 
reason whatever why an alternate current motor of the 
induction type, and having a shunt characteristic, should not 
be designed to run at any desired speed independently of 
periodicity and number of poles. Before showing how such 
motors can be designed to run at constant speeds differing 
from the synchronous, it will be well to ascertain why the 
natural speed of the more general constructions happens to 
be a nearly synchronous speed. 

Pursuing our comparison of the single-phase induction 
motor with the continuous current shunt motor, and referring, 
as the most general example, to the disposition shown in 
fig. 1 (which has been shown to be the equivalent of a 
‘sguirrel-cage rotor) we can at once say that the motor will 
reach its constant speed when the back k. u. F. (E B) practic- 
ally equals the E. u. F. impressed on the armature brushes 
(ET). We will assume that the dispositions of the magnetic 
and electric circuits are really identical with the usual 
practice ; namely, that both stator and rotor are entirely 
symmetrical in all directions, and that all windings embrace 
the same iron cross-sections. 

We know that the magnitude of ET depends on the 
magnitude and on the periodicity of the transformer field, 
and has tp be practically equalled (and opposed) by h B. 
Now E B must be produced in the same winding as E T, but 
by the motor and not by the transformer field. "The rotor 
winding is placed in precisely the same inductive relation to 
both fields, therefore in the formula determining. the magni- 
tude of the k. u. F. induced in that winding by either field 
(E = fr. N. u) the coefficient c will be the same, the num- 
ber of türns in series T will be the same ; we know that both 
fields are of the same periodicity N, and if we assume for the 
moment that both are of the same magnitude, namely, that 
the number of c.c.s. lines M included or excluded by each 
turn in each axis in one magnetic cycle is the same, then 
both voltages will be equal, but they will be produced along 
axes coinciding with those of their respective fields and 
therefore perpendicular to each other. The back E.M.F. is, 

however, to be produced along the same axis as E T by rota- 
tion in the motor field and not by induction therefrom. 
When the motor is standing still E B will be zero, and the 
question is, at what speed must the rotor revolve in order 
to show along the axis C O an F. u. F. equal to E T. Still 
keeping to the assumption that both fields are equal in magni- 
tude, and remembering that the inductive relations along 
both axes are identical, the condition of equality between E B 
and E T will evidently be fulfilled when the number of 
revolutions is such that the number of c.a.s. lines included 
or excluded by each turn in one magnetic cycle is the same 
as: before; this happens when the speed is equal to the syn- 
chronous speed as determined by the periodicity of the 
transformer field and the number of poles of the motor, 

The motor will therefore run nearly synchronously when the 
motor field equals the transformer field in magnitude. We 
have seen that in a given winding the k. u. F. produced by 
synchronous rotation in a given field is equal to the k. u. F. 
produced in the same winding by the same field, but by 
static induction ; it is therefore clear that for the disposition 
in fig. 1 the k. M. F. produced by synchronous rotation of the 
rotor conductors in the transformer field will yield in the 
axis DD an E.M.F. of equal magnitude to E T, and seeing 
that the number of turns and the iron cross-section they 
enclose along this axis are the same us the number of turns 
and the iron cross-section along c c, the field set up by ER 
will be, at that particular speed, the same as that responsible 
for ET. For the sake of convenience, the author would 
like to refer to the conditions just set forth as the natural 
conditions, and to the speed they determine as the natural 
(or synchronous) speed. 
| (To be continued.) 
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The Measurement of High Frequency Currents and. 
: Electric Waves. 


By Pror. J. A. Fuemina, M. A., D. So., F.R.S. 


(Abstract of Cantor Lectures delivered before the SOOIETY OF ABTS ; 
concluded from page 236.) 
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STATIONARY ELECTRIC WAVES ON WIRES. 


IN acoustics we are not only familiar with progressive waves 
travelling through space, but also with so-called stationary waves 
in pipes or on strings. In the case of an organ pipe there is a 
variation of pressure and velocity from point to point in the pipe, 
and in the case of vibrating violin strings there are portions of 
string in strong movement and portions which are nearly at rest. 
By properly damping the string with the finger the violinist can 
cause it to sound not only the fundamental note of the string but 
also a higher harmonic. 

Consider, then, in the first place, a very long wire immersed in 
an insulator ; it has a certain capacity and inductance per unit of 
length, and also a certain wire resistance and dielectric conductance 
per unit of length. We can easily write down certain mathematical 
equations which express this fact symbolically. These equations 
also tell us that the voltage of the current does not instantly 
appear at all parts of the wire, but that if an alternating electro- 
motive force is applied at one place, the potential and current are 
propagated along the wire with a velocity measured by 1/Var 
where o and L denote the capacity and inductance per unit of length 
of the wire. Also the amplitude of the current and potential is 
weakened as we pass along the wire, in a ratio depending on B and 
K, the resistance of the wire and the conductance of the dielectric 
per unit of length of the wire. 

In the next place, suppose that the cable is finite in length, the 
result then is that the wave of potential or current is reflected at 
the open end, and by interference with the direct wave produces 
standing waves of potential, just as when a rope fixed at one end 
is appropriately jerked at the other. In order that these standin 
waves may. be produced, it is necessary, however, that the length of 


4 r 


Fig. 13.—STATIONARY WAVES OF ELECTRIC POTENTIAL 
ESTABLISHED ON A HBrLIX By DIRECT COUPLING. 


4 
the finite wire shall bear a certain relation to the wave length of 
the potential wave on the wire. The wave length and frequency are 
given by the well-known formula, wave velocity = wave length x 
frequency. Hence, since the wave velocity along the cable is 1/4 c L, 
if \ denotes the wave length and n denotes the frequency, we must 
have the following relation :— f 
1 


L2 mun, 
VCL ; 

Suppose, then, that we apply to the end of the cable or wire a 
high-frequency electromotive force with a frequency n; we can do 
this by connecting the end of the wire to a condenser circuit having 
a capacity cl, an inductance L}, so that the frequency » is defined 
by the equation— 

1 

m 2 1 „el Ll i . 
Then it follows that the wave length on the wire of which the 
capacity per unit of length is denoted by c, and the inductance per 
unit of length by L, is given by the equation— 


À z 2 r Vou 

VCL 
Suppose, then, that the wire is cut of such a length /, that / bears 
the following relation to A— i 


i 


. we shall have stationary waves produced on the wire, 
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It is very difficult to show this experiment with a straight wire, 
becáuse, for any frequency which we can command, we need a wire 
of such an enormous length, since the potential and current travel 
along the straight wire with the speed of light; but if we wind a 
fine silk-covered copper wire in one layer of closely adjacent turns 
on an ebonite or glass tube, we can make a helix or conductor 
which has large inductance per unit of length, and hence, compara- 
tively speaking, a small velocity of propagation. It is quite easy 
to make such a helix, on which the velocity of propagation is 
only 44oth part of the velocity of light. 

This variation of potential is best shown by means of a neon 
vacuum tube which is held near the helix and moved about in the 
space around. It shows us the distribution of potential by the 


variation in its glow. We can then vary the frequency of the. 


oscillations in the condenser circuit, so as to make the corresponding 
wave length on the helix respectively equal to 4 1/3, 4 7/5, 4 1/7, &c., 
and under these circumstances we find that there are nodes and 
loops of potential created upon the belix. When the neon tube 
is held near a node it does not glow, but when it is held near a 
loop of potential it glows brightly and we can create on the helix 
stationary electric waves having one loop of potential, two loops, 
three loops, &c. .— 
! 


"TABLE V. 


Observations made with a Helix of Wire wound on an Ebonite Core, and with 
án Ebonite Condenser, variable Inductance, and Neon vacuum tube to 
Determine the Wave-velocity along the Helix. 


— 


| Induct- 


Ic rit lob ed! Calculated 
in mid. in Inte in Gatoutated | wave. | wave 
Oscillation. condenser e frequency. length velocity. 
cir . : n mem. * 
o | circuit. : N * „ 
. | L. | in cm./sec. 
Fundamental 0005835 | 110,000 | ee (871) 072x10) 
lst harmonic... 0:002887| 35,000 0:588 „ 292 172 ,, : 
2nd P . . 0:001461; 18,000 | 0'977 „ 175 172 „ 
3rd 7 she (07001464 9,000 | 1:379 „ 124 171 „ 
4th „ . . 0001461 6,000 170 „ 95 | 163 „ 
5th a ics n 5, 000 | 19 - | 80 152 ,, 
; | 


From the above table it is seen that the wave-lengths of the first, 
second and third harmonics are very nearly in the ratio of 3:5: 7, 
for 292 x 8 = 876, 175 x 6 = 875, and 124 x 7 = 868. Hence, 
the fundamental wave-length should be 871. If we insert the 
value in Table V., and calculate the wave-velocity for the funda- 
mental frequency, we find it to be 172 x 10° cm. per second, or 
exactly the same value as that obtained for the three succeeding 
, harmonics. 
^ ence, from the fundamental and the three succeeding higher 
harmonics, we obtain values for the wave-velocity which are closely 
identical, and equal to 172 x 105 cm./sec, and in very near 
agreement with the velocity of 174 x 10° cm./sec. calculated from 
the constants of the helix itself. 

There is & slight falling-off in the velocity obtained from the 
fourth and fifth harmonics, but the difficulty of measuring the small 
inductance then used in the condenser circuit is considerable. 

Suppose that we have a wireless telegraph transmitter and we 
desire to know the wave-length radiated from the antenna, we can 
do it in the following manner. Let a long helix, made as described, 
be connected through a small condenser with the antenna and let a 
metal saddle slide on the helix, the said metal saddle being 
connected by a flexible wire with the earth (see fig. 14). We can 
then adjust the position of this saddle so that, by means of a neon 


tube, we have one complete stationary wave, as indicated by the : 
dotted line set upon the helix. We can measure the length of this 


wave and, knowing the velocity of propagation along the helix, we 
can calculate the frequency of the oscillations. But this frequency 
must be the same as that of the oscillations in the antenna, and 
sinee the wave length of the wave radiated from the antenna is 
numerically equal to the quotient of the velocity of light, divided 
by the frequency, we obtain in this manner the measure of the 
wave length of the radiated wave. 


MARCONI WIRELESS 
TELEGRAPH TRANSMITTER 


Fic. 14.—Use or a Lona HELIX AS a CYMOMETER FOR 
MEASURING THE WAVE LENGTH OF A WIRELESS TELEGRAPH 
TRANSMITTER. 


It will be seen, therefore, that there are two classes of cymo- 
meters or wave meters for measuring long electric waves. First, 
the open circuit, or helix type, and second, the closed circuit. One 
of my own cymometers which I have described, and also that 
of Prof. Blaby, are of the open circuit type, and my other form 
of cymometer and that of Dönitz, are of the closed circuit type. 

In using any form of cymometer it is essential that we should 


í 


not alter the quantity we are trying to measure; thus, in using a 
closed circuit cymometer which is coupled inductively to an 
antenna, the coupling must be very loose, that is to say, the mutual 
inductance between the antenna and the cymometer must be small, 
or else each oscillation in the antenna will give rise to two 
oscillations of different period in the cymometer, neither of which 
is that of the antenna, which we are desirous of measuring. 

Similarly, in using an open circuit cymometer we have to avoid 
producing a change in the capacity of the aerial by an earthed 
conductor held near it, and so altering its natural time period. 

It is easy to avoid the above-mentioned errors with a closed 
circuit cymometer when using a sensitive detector, such as the 
neon tube I employ with my form of cymometer. 

It has generally been assumed that when oscillations are set 
up in an insulated linear conductor of the Hertzian type the wave 
length corresponding to the fundamental oscillation is twice the 
length of the wire, but it has been shown mathematically by Mr. 
H. M. Macdonald in his book on Electric Waves,” that the 
length of waves is really 2:53 times the length of the linear 
oscillator, and this fact has been experimentally confirmed by 


. Prof. Pollock and others. 


In experiments with helices I have always found that the 
distance from the open end of the helix to the first potential node 
is much less than a quarter of the wave length on the helix, that is 
to say, is less than half the distance between the two next nodes. 
Thus reverting to the helix of which data have been given, 
the diagram in fig. 15 shows the distribution of the nodes of 
potential on the helix for the different harmonics used, and we see 
that the distance from the end of the helix to the first node is 
always less than half the distance between the two nodes. 

Theory shows that the distance between the first and second 
nodes is always exactly or very nearly half the wave length, hence it 
follows that when we set up the fundamental oscillation on a helix 
by coupling it directly at one end to an oscillation circuit, the 
length of the stationary wave estublished on the helix is more than 
four times the length of the helix. 
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Fia. 15.—STATIONARY WAVES OF POTENTIAL ON A WIRE. 


From experiments made with the cymometer I have ascertained 
that when using the ordinary forms of oscillation transformer used 
in wireless telegraphy, the relation between the length of the wave 
radiated from the antenna to the length / of the wire forming 
the antenna itself and the length “ of the wire forming the 
secondary circuit of the oscillation transformer in series with the 


. antenna, is given by an empirical formula of the form— 


he 5 U ru D), 


where M is some number lying between 2 and 5. 

The only satisfactory method, however, of measuring the length 
of the radiated wave is to measure, as described above, the 
frequency of the oscillation in the antenna by means of the cymo- 
meter. : 

In practical wireless telegraphy, when using oscillation trans- 
formers with a coupling coefficient lying between 0'4 and 0*6, one 
radiated wave may have from 20 to 50 per cent. greater wave 
length than the other, and the lengths of these radiated waves are 
connected with the natural free frequency » of the antenna by the 
formula. : 

In conclusion, I may indicate & few outstanding problems in 
connection with the measurement of long electric waves which 
have not yet received complete solution. We have much need of 
a more simple quantitative wave detector which will provide means 
for determining the maximum intensity and damping of the 
waves impinging on a receiving aerial. In the matter of 
transmitters, the objections to the use of a spark gap are 
many and serious. It will no doubt be found possible at some 
time to solve the important practical problem of producing 
continuous trains of electric waves of known or regulated ampli- 
tude. When this is done many other problems will . receive 
solution. "The important practical problem of locating the radiant 
point has attracted many inventors, and it is possible that before 
long a solution muy be arrived at. 


Modern Electrical Developments. 


AT a recent meeting of the Manchester Association of Engineers, 
Mr. G. F. Metzger, NI. I. C. E., M. I. E. E., read a paper on this subject. 
With regard to central stations, he said that every scheme must 
necessarily be considered on its own merits. Statistics were of no 
great value, as no two stations ran on exactly equal bases. "They 
became still more misleading when low works costs, sometimes 
boasted of, were partly obtained by the salaries of those responsible 
for extensions or new work being placed to capital account (a thing 
not permitted in municipal undertakings), or where unpaid 
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premium pupils, or men on small wage, were entrugted with posts in 
works which should be held by qualified, and, therefore, properly- 
paid, officials. These and simi methods must necessarily be 
adopted in the smaller stations if works costa were to be 
kept low to prevent a; call on the rates. When this was 
the case, the ownership z such stations ought never to have been 
entrusted tọ municipalit A but they were nowadays so eager to 
prevent private capitalists entering what they considered their 
sphere of: operations, that local.authorities applied for provisional 
orders for working their «wn electricity undertakings, even when a 
power company. was on the spot and ready.to supply energy at a 
cheaper rate than they could produce it.at themselves. Thus what 
was considered municipal, enterprise, frequently ended in financigl 
disaster. If schemes presented to the Local Government Board for 
approval were first examined and criticised by engineers with 
central station and tramway experience, the present unsatisfacto 

state of affairs in most municipal electrical undertakings would 


not exist. wj yc i a ` 

_. Ignoring the less important ones, there were 184 undertgkings in 
Great Britain and Ireland, the, total capital expenditure on which 
amounted approximately to 28 millions aterling, 10 millions of 
which were absorbed by the 10 largest, and à further three millions 
by the second 10 most important undertakings, the remainder, or 15 
million pounds, had been-spent. by 164. municipalities, or, roughly, 

£90,000 by each, on the average. p : | ; 


- 


MuNicIPAL BLEOTRICAL UNDERTAKINGS. 


Town. | Capital. | profita ‘Stree lighting. Motors. Traction: 
| £ vi | 3 PAres." Inc. | H.P 4: H. p. 
Manchester. 2, 199, 69 | 166,207 53 — 11,000 11,068 
Liverpool... | 1718718 | 136,490 189 | 28 5,190 9,000 
Glasgow. 1,119,048 | 99,879 814, — 65004 — 
Edinburgh 945,387 | 72,658 998 13 | 5340! — 
817,304 | 56,790 247 | — 3,900“ — 
Sheffield... 804,597 | 242,982 — | — 3,600 — 
Birmingham.. 665494 | 39,673; — | — 1,770 — 
Salford. 546,977 40,692 116 — 3, 000 11,000 
Brighton- `.. 522,437 33,835 372 | 3,260; 1,080! 2,400 
St. Pancras .. 460,368 3 461; — | 315 — 
Total of 10 Riots £733,922 = | = | = | - 
Bristol 2 549,944 | 31,531 677 8 3.000 — 
Nottingham 417,272 | 37,226 160 | — | 2,000; 2,100 
Hempstead ... | 346,008 | 29,115 122 | 41 | 400 — 
Sunderland. 304, 665 10,434 1665 48 5, 470 3,250 
Hull. 302,938 22,700 20 42 2,700 — 
Hackney ß. 273,897 20,224 293 | — |. 986) — 
Croydon 271,258 | 20,938 410 87 900 4,200 
Norwich 261,48 | 20,141 16, 9 1.1044 — 
Bolton 256,921 | 24,133 8: — 2,800 1,500 
Leicester. 245181 15.38“ — | — 7007 3,000 
Total of 20 12,922,202 | £979,248 — | — | m ies 


As the total gross profit on the whole 184 undertakings for the 
last year’s working was £1,197,000, and two-thirds of this was 
credited to the ten largest, and a total of one million to the first 
20 concerns, the remaining £127,000 was left to be divided amongst 
164 undertakings on their 15 millions of capital, or a return of less 
than 1 percent. But of these, 69 undertakings, representing five 
millions of capital expenditure; showed a net annual loss of £70,000 
after having provided in most cases for interest on loans and 
sinking fund out of their gross profits. But only in rare instances 
was a depreciation fund established, and this, when it existed, was 
not proportionate either with the capital expeaded or the life of 
the plant. Comparing these figures with electrical enterprise as 
carried out by public companies, of which there were 60, with a 
total capital expenditure of 17 millions, the gross profit was given 
as two millions, or 11? per cent. All but three of these companies, 
with a total deficit of £310, representing a capital expenditure of 
only £53,000, showed a net profit on the year's working ; whilst, in 
addition to substantial dividends paid to shareholders, large 
depreciation and reserve funds were being built up. This was done 
in spite of the fact that municipalities had the enormous advan- 
tage of the load and revenue derived from street lighting, which 
in many towns was one of the most money-earning branches of 
municipal undertakings, and accounted for their comparatively 
favourable balance-sheets. In some cases private companies were 
entrusted with the supply of energy for public lighting also, but 
not nearly to the extent of municipalities. In addition, 78 towns 
provided the energy for tramways from their municipal electric 
light works, whilst only nine private companies benefited in a 
similar way. ; o ; 

Manchester held the record amongst municipalities in respect of 
its motor and tramway load. This sccounted for. its showing 
the largest gross profits. of any electricity undertaking in the 
country. Last year's return showed :— ` i 


Revenue. 


Cuss of load. Units sold. 
Private lighting. 9,930,281 £159,300 
Public „ . 81.032 675 
Motors. ; 4,739,992 23,260 
Tramways wee . 18,926,305 117,590 
l 33,686,710 £300,825 


. considerable progress in England. 


U 


! 

These 8 proved the importance of both tramway and motor 
loads, which had raised the Manchester Corporation electricity 
undertaking to the premier position in this country as regarded 
output and revenue. If the original scheme, which provided for 
electrically lighting 80 miles of main tramway-served thorough- 
fares were carried out, about 4,000 arc lamps would be required. 

Mr. METZGĘR spoke of the modern development of electric 
motors, and pointed out the conditions necessary to the successful 
working of these. He also discussed street lighting problems. 
Electric tramways, he said—of which 1,800 miles now existed in the 
United Kingdom—had probably made greater progress than any 
other branch of electrical engineering. Our Board of Trade 
restrictions, however, or the petty jealousies of local authorities, 
prevented the progress which had' been realised by foreign countries. 
Tramways should not only serve townships and outside rural 
districts many miles from the source of supply; the various lines 
belonging to many districts, whether they were controlled by local 
authorities or private syndicates, should be linked together in such 
a way that it would be possible to travel almost from one end of the 
country to the other. Long-distance. services were making 
Since the day when the 
single reduction traction motor, the series - parallel con- 
troller and the overhead trolley were adopted in England, 
as standards of tramway practice, practically no improve- 
ment had been made until quite recently in equipments, except in 
the simplest details. The tramway world had now before it the 
automatic regeneration system, the main principle of which was 


” the use of a shant-wound motor, instead of a series motor, it being 


well known that such motors would act as regenerators when their 
back electromotive force exceeded the electromotive force of the 
line. It was impossible to use shunt motors for electric traction 
until they were so far improved as to have a fixed line of 


. commutation, and very great difficulties had to be overcome 


in adapting both the motor and the controller to the existing 
conditions of electric traction. The first attempts were made 
with motors coupled permanently in series, which, however, 
reduced the speed up severe gradients. The development of a 
series-parallel controller and the addition of a few turns of series 
winding, to the shunt winding, of the motors had removed this 
objection, whilst the tractive effort and, consequently, the 
accelerative power were not diminished in any degree, but on the 
contrary, somewhat enhanced. The principal advantages of this 
method of control were :— 

1. A car had the full power behind it, even when travelling at 
very slow speeds. 

. 2. The braking effect was superior to that obtained with any 
other arrangement. 

3. The saving of electrical energy, which varied according to the 
nature of the road from 10 per cent. on dead level line to 35 per 
cent. on a hilly line. | 
m The reduction in the wear and tear of the brakes, wheels and 
rails. | 

The last item deserved the serious attention of tramway under- 
takings, as the question of allowing an adequate amount for 
depreciation on these items did not appear to have been given 
ns consideration when dealing with the annual balance- 
sheet. : 

Speaking of the rise of power supply companies as an important 
development, Mr. Metzger said that many urban authorities were 
wisely handing over their concessions to such companies, and so 
relieving themselves of the responsibility of instaling their own 
generating stations, and obtaining their energy in bulk at whole- 
sale price. They only had to distribute their electricity, and as 
this could be done, owing to the low initial price charged them, at 
& profitable figure, the return on the capital expended on cables 
and meters was ensured. Even if mills, mines and factories were 
able to generate their own supply (not having to provide the dis- 
tribution expenses of a power company) at a slightly lower figure, 
the convenience of always baving the power at command for light 
and heavy loads, without having to meet capital expenditure for 
engines, boilers and the buildings to house them, was recognised by 
the owners. 


The Rectification of Alternating Currents, 
By P. Rosuinc, Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Leeds, January 18th, 1906.) 


For small powers there are now two systems of rectification in 
commercial operation, both of them having the supreme advantage 
of having no moving parts—viz., the electrolytic rectifier and the 
mercury arc rectifier. 

The electrolytic rectifier consists of plates of an alloy mainly 
composed of aluminium, acting as cathode, suspended in a solution 
of borate or phosphate of ammonium or other salt capable of 
rapidly altering the condition of the polarising layer or film formed 
on the passage of an alternating current, such as salts of tartaric, 
oxalic, acetic or gallic acids. The electrolyte may be contained in 
lead cells, which would then form the anode. 

When a single-phase alternating current is switched on to such a 
combination, if the direction is positive from the lead to the 
aluminium, it passes on through the circuit; if, however, the 
direction is positive from the aluminium to the lead, a polarising 
insulating film is immediately formed on the lead, which offers a 
high resistance and opposes the passage of the current. When the 
polarity reverses, and the current tlows from the lead to the 
aluminium plate, the film undergoes alteration, and the current 
passes readily. If only one semi-phase is required, a single cell is 
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sufficient, giving an interrupted unidirectional current of the 
periodicity of the alternating current. 

In usual practice both semi-phases are used, either by grouping 
four cells, as in the Leo Gratz method, so that they allow the 
current to pass through two cells in series, turn and turn about, as 
shown in fig. 1, or as in the Churcher method, where one platinum 
or lead plate and two aluminium plates are suspended in one cell, 
the current coming through the working circuit from the middle 
point of a reactance coil (fig. 2). 

In fig. 1 the path of the current during ‘one semi-cycle is shown 
by the arrows. It passes through cell v^", the accumulator and 
V, the insulating film forming on v, the aluminium to lead path, 
preventing the current short-circuiting across to the other side of the 
A.C. circuit. On the reversal of the polarity the current flows 


t 


through v', the accumulator and W“, v" now forming the “closed 
door." The current thus passes in the same direction through the 
accumulator in pulsations of twice the periodicity of the alternating- 
current circuit. 

Fig. 2 shows the Churcher arrangement. The path during one 
semi-cycle is shown by arrows: from the middle point of the 
reactance coil through the accumulators and the rectifier cell v. 
On reversal of polarity, the current flows through the other half of 
b reactance coil, the accumulators and the other half of the 
cell v. 

In both systems the reactance coil can be arranged with multiple 
tappings, so that the correct electromotive force for the work to be 
done can be efficiently obtained, the pressure across the direct- 
current circuit. being approximately 90 per cent. of the pressure 
between the tapping and the terminal end of the reactance coil. 

Rectifiers of this description may be used on 50 to 100-cycle 
circuits where the a.c. pressure does not exceed 140 to 150 volts, 
and where the temperature of the electrolyte can be kept below 
120" F.; above this temperature the efficiency falls off very 
rapidly. 

Ina test made by Mr. Horace Boot* of an electrolytic rectifier 
arranged as in fig. 1, and known as the Nodon valve, an overall 
efficiency of 65 per cent. was obtained on apparatus-charging cells 
(50 amperes x 118 volts) This result compares favourably witha 
motor-generator of similar capacity, which, over the whole ran, 
would not give more than about 55 per cent. efficiency. 

It is usual to insert a resistance between an electrolytic rectifier 
and the alternating current circuit, otherwise it sometimes happens 
that there is a large rush of current on first starting, especially if 
the plates have been left in the electrolyte; this resistance can be 
short-circuited when the apparatus has started working. 

The loss in an electrolytic rectifier is principally leakage current, 
which does not pass through the direct current or load circuit, but 
is expended on heating the electrolyte and is dependent upon the 
electrode potential at the film, the quality of the a'uminium elec- 
trode and the particular electrolyte used, and as the losses increase 
enormously if the temperature of the electrolyte exceeds 120° F., 
it is necessary to provide some means, euch as cooling tubes or 
forced ventilation, to keep the apparatus below that teniperature. 

In the above test there was a drop of 8 volts on the cells, or 
4 Mugs per oell and a loss of 22 amperes out of 72 in the four 
cells. 

ve Mercury Arc Rectifier.—The mercury arc rectificr, for a 
single-phase circuit, is an exhausted glass vessel containing two 
anodes a 4, one cathode B, and one starting anode c, fig. 3. 

The two anodes are connected across the terminals of the alter- 
nating current line and become alternately positive and negative. 
While either anode is positive there is an arc carryiug the current 


* ELECTRICAL Review, February 10th, 1906, p. 211. 


f For full description see ELECTBICAL Review, November 24th, 
1905, p. 864. 


between it and the cathode. When the polarity reverses, the arc 


from the other anode to the cathode, so that, during a com- 
plete cycle, the cathode is negative and the current at this point 
is unidirectional, and both semi-cycles of the alternating current 
are used. The cathode of the rectifier is connected to the load or 
working circuit, the other pole of which is connected to the middle 
point of a reactance coil, which is connected across the alternating 
current circuit. 

Without some means of continuing the arc, or establishing it at 
every reversal of polarity, the rectifier would not work, as the arc 
would stop at every reversal of the alternating current; although 
the current is at zero for an infinitesimally short time, yet this 
interval, even on a high periodicity circuit, is sufficient for the 
cathode to lose its excitation and the arc to go out. 

The reactance coil is therefore so arranged that the current is 
held over the zero value and the pulsations are smoothed out, the 
current at the cathode becoming not only unidirectional but a true 
direct current with pulsations of small amplitude. 

The initial ionisation of the mercury vapour is accomplished by 
a small starting anode c, fig. 3, which is brought into contact with 
the cathode by a mercury bridge formed by slightly shaking the 
tube. The breaking of this mercury bridge starts a small initial 
arc, and the arc thus obtained excites the cathode, giving the neces- 
sary ionised vapours, which enables the working anodes immediately 
to become active and the tube to start. 

Fig. 3 shows the connections of a rectifier diagrammatically, 
the plain arrows marking the path of the current at any moment, 
and the arrows in circles showing the path on the reversal of 
polarity. 

It will be seen that the circuit from the alternating current 
terminals is composed of a rectifier arc, the load and one of the 
reactance coils; the other coil is at the ‘same time discharging 
energy stored up during the previous half-wave, when it was in the 
line circuit. 

The amount of reactance inserted in the circuit reduces the pul- 
sations of the direct-current sufficiently for all ordinary commercial 
purposes, but when it is advisable still further to reduce the ampli- 
tude of the pulsations, more reactance can be used, with a very 
slight reduction in the efficiency; with a suitable reactance the 
pulsations can be so reduced that the rectifier can be used floating 
on a battery for telephone work, giving no appreciable hum. 

With a pure resistance load, it is only necessary to have sufficient 
to keep current flowing when the alternating potential falls below 
14 volts, the voltage required for the mercury arc, whereas, when 
charging accumulators, sufficient reactance is required to keep the 
arc when the alternating-current drops below the back electro- 
motive force of the cells, plus the 14 volts for the arc, and, as the 
alternating-current voltage should not be much higher than the cell 
voltage, the reactance coil has to keep the current flowing through 
quite a considerable proportion of the cycle. 

Mercury arc rectifiers can be used on any practical voltage ; the 
maximum voltage is at present unknown, as with a rectifier of 
proper design and vacuum, a high frequency oscillator giving an 8 in. 
Spark between 1in. spheres does not send a discharge through from 
anode to anode ; small currents at 36,000 volts impressed upon the 


— 


TRANSFORMER, 


A. C. Sui . 


rectifier terminals have been rectified successfully, and a rectifler 
tube with 24,300 volts at its anodes and 6°25 amperes at 9,500 volts 
continuous current at the cathode, has been successfully used on a 
water resistance—that is, a load of about 60 Kw. has been rectified 
in a tube weighing a few pounds. 

A high-tension rectifier is now in general use in Schenectady, 
supplying 57 series are lamps, giving 4 amperes at 4,260 volta con- 
tinuous current, having an overall efficiency of over 90 per cent., 
including losses in the alternating constant-current transformer and 
the reactance coila used to carry the arc over from one semi-phase 
to the next,and special reactance coils in the continuous-current 
circuit used to reduce the pulsations of the current, the loss in 
rectifier itself being about 4 per cent. 
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For ordinary commercial work off supply mains the rectifier can 
be designed for any standard pressure or frequency ; the maximum 
continuous eurrent pressure is approximately half the alternating- 
current voltage, and the continuous current nearly double the 
alternating current, the ratios being varied by means of suitable 
tappíngs from the reactance coil. 

As.the loss in the arc is constant, the efficiency, of course, varies 
with the direct-current pressure delivered; thus, on a test of a 30- 


ampere set giving 80 volts on the continuous current side and. 


working on a 220-volt alternating circuit, the overall efficiency was 75 

per cènt., but with 112 volts on the p.c. side the efficiency was over 
80 percent. This efficiency holds good down to quarter load, the 
power factor of such a set being practically 90 per cent. 


To charge a battery co that the maximum battery efficiency can , 


be obtained, comparing the watt input and output, it is necessary 
to reduce the rate of charge as the operation proceeds, so that with 
a motor-generator starting at 30 amperes and an overall efficiency 
of about 65 per cent., the motor-generator efficiency falls off as the 
charge continues until it appresches the neighbourhood of 30 per 
cent., giving an average efficiency throughout the whole charge of, 
say, 55 per cent.; comparing the cost of running a mercury arc 
rectifier on cells takinz 15 units in a five-hours’ charge at about 110 
volts, with the running cost of a motor-generator, the saving would 
de approximately 83 units, or, at 2d. a unit, 1s. 5d. per charge; and, 
as there is no of the apparatus likely to wear out, other than 
the tube itself, there is nothing to sct off against this saving, and, 
should the tubes last, say, 1,000 hours (and some have been tested 
to 1,500 and 2,000 hours), the saving in current during the life of 
the tube would amount to £10 3s. 4d., or 30 per cent. of the current 
bill for the motor-generator set for the same work. Comparing it 
with an electrolytic rectifier of 65 per cent. efficiency, the saving 
on 200 charges of five hours each would be £7 1s. 8d., at 2d. per 
unit. 

For charging cells the mercury arc rectifier has a certain inherent 
regulation similar to a shunt-wound dynamo, the voltage at the 
cathode rising as the current falls, thus tending to compensate for 
the increase of the counter E. M. F. of the battery, so that the regu- 
lating switch need not be moved very frequently during the charge ; 
the regulating switch being connected to the reactance coil, the 
efficiency of the appara'us is practically constant throughout the 
charge. 

Three-pha*e current may be rectified into continuous current by 
means of tubes having three ‘anodes, the load being connected 
between the cathode and the neutral point of & three-phase star- 
connected reactance coil, and, as with a three-phase current, there 
is no zero point, the continuous current has less pronounced pulsa- 
tions, with the same ámount of 1eactance, than with the single- 
phase system, as shown above with the electrolytic rectifier. 


Mr. WILKINSON said that he got an electrolytic rectifier of large 
size from Paris about three years ago. In order to give it a fair 
trial it was set to supply current to a motor driving stoker shafting, 
running 24 hours per day forsix days per week. The result was 
very unsatisfactory. This was a rectifier of French design, and it 
was kept cool by an electric fan placed beneath the rectifier. He 
uncerstood that some progress had been made in the direction 
of making them more reliable. The efficiency obtained from the 
apparatus was about 60 per cent. He had had a considerable 
amount of experience in making mercury vapour lamps, and one 
thing that troubled him was that after running the early lamps for a 
short time the vacuum was lost, viz., in lamps taking the small 
current of half an ampere. After a considerable time he found that 
it was necessary to seal two or three small platinum wires in the 
glass rather than' one larger one, in order that the good vacuum 
might be maintained. This pointed to a practical difficulty in these 
rectifiers when designed for heavy currente. An apparatus giving 
the small current of 4 amperes at 4,260 volts, would be very little 
use in many of our supply stations. The rectifier, giving 80 volts 
and 30 amperes, would be useful for charging automobiles, but 
what was realy wanted was one giving two or three hundred 
amperes, and, say, from 200 to 300 volts, which could be used for 
charging batteries on a large scale. The efficiency was exceedingly 
good, and surpassed that of small motor-generators. He asked 
whether there was any possibility of reversing the operation and 
taking out an alternating current when supplied by a direct 
continuous current on the direct current side ? 

Mr. CHURTON referred to tbe difference between the prime cost 

of the motor-generator and the Nodon valve, and that of the 
mercury vapour rectifier, the cost of running, the efficiency, and 
the eost of renewals and repairs. A motor-generator of only half 
a kilowatt for charging accumulators for ignition work had an over- 
allefficiency of 69:5 per cent. In a large set it was quite easy to 
get a combined efficiency of 81 per cent., which was higher than 
anything obtained by the mercury rectitier. 
. Mr. G. D. AsPINALL Parr said the other type of rectifier which 
he had tested, was one in which there was a contact breaker, 
and the phase was split by means of a choking coil and a con- 
denser. The efficiency of this apparatus was very low. The power 
factor commenced at 8, but dropped immediately to 47; the 
efficiency was 37 per cent. falling to 33 percent. The machine 
worked very satisfactorily so far as sparking was concerned. 

Mr. Mountain was of opinion that in working crane motors and 
for street lighting, it would be exceedingly useful if they could get 
a rectifier to convert alternating to direct current. He had been 
experimenting with mercury vapour lamps, and had no doubt 
that for street lighting they were going to put everything else out 
entirely for efficiency. 

Mr. P. RosLiNo, in reply, referring to Mr. Wilkinson's remarks, 
said he thought the stoker shafting running 24 hours a day was a 


very good test for any apparatus; the chief difficulty with electro- 
lytic rectifiers had been that they were only serviceable for short 
runs, and if they were allowed to get hot, the potential resistance 
of the anode disappeared. He understood that the electrolytic 
rectifier now in the market was guaranteed for ordinary commercial 
purposes. Referring to the mercury rectifier, there was no trouble 
now in keeping the vacuum; but owing to other circumstances, one 
of which was thétemperature of the anodes, rectifiers for an output of 
more than 30 amperes were not yet on the market. The 30-ampere 
size would be about £50, the 20-ampere size about £45, and the 
10-ampere size about £38. As to the reverse operation of the 
rectifier to act as a converter, such a device had been developed. 
A tube such as shown in fig. 3 had four terminals as anodes and ope 
terminal as cathode, placed centrally with reference to the four 
anodes; the diametrically opposite anodes were connected to the 
terminals of one primary, aud the other anodes also opposite to one 
another and at 180^ to the first pair, to the terminals of the other 
primary of a two-phase transformer; the middle points of the.two 
primaries were connected together and to the positive terminal ofa 
direct current source of energy ; the cathode was connected through 
a reactance coil to the negative terminal of the supply. Directly an 
arc was established between the cathode and one of the anodes, the 
arc immediately jumped to a neighbouring anode and so on round 
the tabe, with a rapidity depending to a considerable extent upon 
the size of the anodes and their distance from the cathode. As an 
arc was established, current flowed : through one half of 
one of the primaries; an alternating magnetomotive force 
was thus produced by each primary winding, which generated 
in the corresponding secondary an alternating electromotive force, 
one revolution of the arc making two complete cycles in each 
secondary, and as the anodes were at 90° with one another, a 
regular two-phase current was obtained from the two secondaries. 
The shifting of the arc from one anode to its neighbour seemed to 
be due to the heat generated by the arc, causing the resistance to 
rise until a point was reached, when less resistance to current flow 
existed between the adjacent anode and the cathode; as this 
alteration of resistance would cause pulsation in the D. c. circuit, 
an inductance coil was used as a storing and restoring agent, 
rendering the flow of power in the direct-current circuit more 
steady. Any other number of 1 might be obtained by a 
suitable combination of anodes and transformers. Replying to Mr. 
Churton, the figures given included the necessary switchboard and 
instruments; the running cost was less, and the rectifier in con- 
venience far superior to the motor-generator. The efficiency of the 
arc-light generator included the losses in the constant- current trans- 
former; the efficiency of the rectifier tube itself was 99:6 per cent., 
the only loss being the 14 volts drop across the arc. There had 
been no trouble with disintegration of the graphite anode in the 
mercury arc rectifier. | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“H. B. M." writes:—''The treasurer of a certain Town Council, 
after making repeated applications for payment of an account from 
a consumer of electricity, finally gave notice that unless paid by 
10 a.m. ona certain date the supply would be cut off. The official 
of the electricity department went at this time to disconnect the 
supply, but the consumer brought him back to the works, and 
there arranged that he would send payment to the electricity 
works by 4 p.m. The consumer paid at the treasurer's office at 
3 p. m., and a clerk there promised to advise the electricity depart- 
ment that the accounts were paid, but, being very busy, omitted to 
do so. The supply was cut off at 5 p. m., as the consumer had not 
paid at the works as arranged. 

“ Is the Council liable in damages for cutting off supply after the 
accounts have been paid, notwithstanding the fact that the consumer 
was behind with his accounts, and have any similar cases ever been 
decided? Both the Council and the consumer are founding on 
Sec. 21 of the Act of 1882." 

, This is a question which, as H. B. M." points out, depends 
on Sec. 21 of the Electric Lighting Act, 1882. By that section, if 
a consumer fail to pay for current supplied, he may be cut off. 
The question in the present case is, Were the electricity department 
entitled to cut him off? The department agreed to accept payment 
at the works and the consumer pays at the treasurer's office. In 
these circumstances it is thought that the fault was the fault of the 
consumer, who failed to carry out his arrangement. It is, however, 
8 case of some hardship, and the department should make some 
reparation if any loss has been suffered by the consumer. 


“ READER " writes :—'' Can a gas company or water company com- 
pel by Board of Trade rules or legal right that electric light cables 
shall be a certain distance frum their pipes; if so, what is the dis- 
tance? Can they compel a man-hole less than 6 ft. sq. to be venti- 
lated ; if so, what is the maximum that they have to be ventilated?” 

„ As to the first half of Reader's" question, it is clear that 
by Sec. 18 of the Electric Lighting Clauses Act, 1899, a gas com- 
pany may compel an electric lighting company to place their liues 
within a reasonable distance of the gas pipes. As to street boxes, 
if they exceed 1 cb. yd. in capacity, ample provision must be made 
for their ventilation. 
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NEW PATENTS APPLIED FOR. 


Compiled Lezprossl for thia journal by W. P, Tuoxzson & Co., Electrica] Patent 
born, "om verpool, wnom 
inquiries should be addressed. EM 


24,0004. “Improvements in and relating to electrically controlled valve: 
gear for motive-power engines." R. KENDAL. (Date applied for under Rule 5 
of the Patents Rules, 1906, September 7th, 1905.) January 81st. (Complete.) 

2,174. ''A system of electric alarm bells to indicate the opening of railway 
carriage doors while trains are in motion." J. 8. Kixncston. January 29th. 

9,184. ** Improvements in electric fuse boxes." S. L. BMITH. January 29th. 

2,185. Electric controller for lifts, hoists and cranes." J. Main. January 
90th. (Complete.) 

2,194. "Improvements in wireless telegraph systems." C. G. G. BRAUNER- 
HJELM. (Date applied for under Patente Act, 1901, February 8rd, 1906, being 
date of application in Sweden.) January 29th. (Complete.) 

2,196. ‘Improvements in electric switches." H. E. Epwarps. January 


2,218. ‘Improvements in and relating to electricity meters and the like.“ 
TRE BASTIAN TER Co., LTD., G. CALVERT and A. J. ABRAHAM. January 
20th. 


rovements in shades for incandescent electric DM C. G. 
REDFERN. e firm of Heilbrun & Pinner, Germany.) January 29th. 


2,244. Improvements in the production of electric arc light and in apparatus 
therefor. “ P. M. Justice. (Phoenix Elektrotechnische G.m.b.H., Germany.) 
January 99th. (Complete.) 

2,249. Improvements connected with controlling devices for electric motors. 
R. A. MaRPLEs. January 29th. : 

4. 259. Improvements in and relating to electric arc lamps." THE BRITISH 
"THoMsoN-HovsroxN Co., LTD. (General Electric Co., United States.) January 
99th. . 

2.285. Improvements in electro-magnetic coils." B. A. PoLLock. January 

h 


2 996. “ Improvements in and connected with electric branch switches. 
J.B. MxikLrJoHN. January 80th. 

2,317. "Improvements in machines for the electric welding of chains, rings, 
and the like.“ O. Kerns. January 80th. (Complete.) 

9,392. “Improvements in connection with shaft bearings particularly appli- 
cable for dynamo-electric machines." P. M. Justice. (The Bullock Electric 
Manufacturing Co., United States.) January 80th. (Complete.) 

9.8998. "Improvements in or relating to are lamps. E. CxRVEXkA. January 


9,899. ''Improvemente in or relating to electrically propelled vehicles. 
M. PrATISCHEBR. January 30th. 

2,837. ‘A potential regulator for electric currents.“ K. WanwiNG. (Date 
applied for under Patents Act, 1901, June 14th, 1906, being date of application 
in Denmark.) January 90th. (Complete.) 

2,342. Improvements in means for perforating paper slips for telegraphic 
signalling or other purposes. M. KorYRA. January 30th. 

9,964. ‘Improvements connected with dynamo-electric machines and electric 
motors for maintaining a constant electromotive force under variations of 
speed." M. W. W. Mackie. January 30th. 


2,967. "Improvements in orrelating to single-phase alternate current motors 
and generators." V. A.FYNN. January 30th. 

. 9,009. “Portable screw box and feed for electric drilling machine." P. F. 

SulTH. January 9lst. 

2,496. Improvements in magnetic compasses and the like." W. T. Sr. Aubin. 
January 81st. 

2,441. ‘Improvements in and relating to electric arc lamps.“ M. Guartz. 
January 91st. (Complete.) 

2,452. An improved telephone system." E. G. Haru. (Date applied for 
under Patents Act, 1901, February 8th, 1905, being date of application in 
United States.) January 31st. (Complete.) 

2,458. Improvements in the electrolytic production of copper wire strip or 
the like.“ 8.0. Cowrer-CoLes. January 31st. 

2,458. Improvements in and relating to dynamo-electric machines for elec- 
trically-propelled vehicles." THE BritisH THomson-Hovuston Co., Lro. (The 
General: Electric Co., United States.) January lst. 


2,468. "Improvements in and relating to incandescentelectric lamps." J. F. 
Durr and H. Hirst. January S3lst. 

2,465. ‘Improvements in electrolytic apparatus." E. HERMITE. January 
31st. 

2,485. "Improvements in and relating to wireless telegraphy." A. W. 
TuRNER, H. J. Peers and H. J. W. RipLEy.. February Ist. 

2,510. ‘Improvements in electrical measuring instruments." THE Burrisn 
WESTINGHOUSE ELECTRIC AND MANUFACTURING Co., Lip. (J. Roberts, Natal, 
South Africa.) February lst. 

2,514. A device for grinding the contact surface of carbon brushes for 
dynamos and the like." A. Watkins. February Ist. 


2.547. An improved system of electric ignition for gas and petrol engines. 
W. S. Frost. February ist. 

2.518. Improvements in or relating to safety apparatus for overhead electric 
conductors." M. LrruorEvR. (Date applied for under Patents Act, 1501, 
February 10th, 1905, being date of application in France.) February lət. (Com- 
plete.) 

2,552. ‘Improvements in electric furnaces.” 
(Complete.) 

2,553. ‘Improvements in the economic production cf mechanical energy for 
distribution by means of electricity, compressed air, hydraulic, power or other 
agent." E. W. Tate and R. W. WEEKEs. Febiuary Ist. 

2,554. ‘Improvements relating to the manufacture of filaments for electric 
incandescent lamps." H.ZrnNiNG. February Ist. (Coniplete.) 

2.574. ‘Improvements connected with recording and indicating the use of 
und current nsed in electrical heaters and other electrical appliances." T.E.R. 
PHinuws. February 2nd. 

2,608. ‘Improvements in and relating to metallic vapour arc lamps." 
B. E. D. KILBURN. (Phönix Electro-Technische Ges.m.b.H., Germany.) 
February 2nd. ( Complete.) 

2,604. ‘Improvements relating to the speed regulation of single-phase com- 
mutator electric motors.“ B. G. Lamar. (Date applied for under Patents Act, 
19 1, Feb-uary 6th, 1905, being date of application in United States.) February 
2nd. (Complete.) A 

2,405. Improvements relating to the phase regulation of single-phase com. 
mutator electric motors operated from polyphase circuits.” B. G. ILANMNMI. and 
C. BkxsHAW. (Date applied for under Patents Act, 1501, February 6th, 1905, 
being date of application in Cnited States.) February 2nd. (Completo. 


2.629. Improvements in and relating to controlling devices for electric 
motors." THe BiurnsHu THomsonx-Hovusron Co., Lip. (General Flectrie Ca., 
United States.) February 2nd. 

2.631. Improvements in and relating to electric. resistances.” — Tui 
Biurisu THuomson-Houston Co., LTD. (General Electric Co., United States.) 
February 2nd. 

2.341. An improved process and improvements in iron wire resistances.” 
H. Beck and PHYSIKALISCH-LECHNISCUES LagokrarortU M, G. . b. II. (Date 
applied for under Patents Act, 1901, February 2nd, 1905, being date of appli- 
cation iu Germany.) February 2nd. (Complete.) 

2669. * An improved spring drive suitable for steam, petrol, and electrically- 
propelled vehicles and other machines.“ C. B. HAN N AN. February Zi. 


A. Q. Berrs. February Ist. 


A. SHARPE. 


2,691. “Improvements in electric heeting, cooking and smelting.” W. 
MosrLEky. February ard. 


2.7056. 1 vements in commutation windings for direct current amo- 
electric machines." Siemens Bros. & Co., Lrp., J. C. Wilson and W. G. 
GRIFFITH. February 8rd. (Complete.) 


2.07. An improvement relating to the introduction of electrical apparatus 
having magnetic cores or masses into alternating-current circuits." SIEMENS 
Bros. & Co., LTD. (Siemens-Schuckertwerke G.m.b.H., Germany.) February 
8rd. (Complete.) 


2.700. An improvement in or connected with public electric lighting 
systems." B. B. APosToLorFr, February 3rd. f 


2,087. * Improvements relating to electric ignition gear for explosion engines. 
ebruary 8rd. 


2,716. "Improvements in or relating to automatic s devices for 
TEA 5 A. J. Boutr. (W. C. O'Brien, United States.) February 3rd. 
mplete. 


PUBLISHED SPECIFICATIONS. 


Oopies of any of th tions be obtained of W. P. 
THOMPSON 4 Con u, Hin Holborn, . G., and at e post 
free, 9d. (in stampe). 


1904. 


MECHANISM yor IwmPARTING VARYING DEGREES or LONGITUDINAL AND ROTARY 
MOTION APPLICABLE TO A POINTER, Contact ARM OB THE LIKE, FOR USE 1N 
PRINTING TELEGRAPH IX8TRUMENTS, AUTOMATIC TELEPHONE SWITCHES, AND 
FOR OTHER PvRPosES. A. P. Hanson. (Date applied for under International 
Convention, October 1st, 1909.) 21,116. October ist. 

METHOD or OPERATING TELEPHONIC EXCHANGE SYSTEMS AND APPARATUS THEREFOR. 
a. eMe 1 and Thomson-Davis Telephone System, Ltd. 21,982. 

r Sth. 


1905. 


TELEPHONE CALL REGISTERS. A. Meyer. 15,289. July 25th. 


CONVEYING CURRENTS TO ELECTRODES ARRANOED IN ELECTRICALLY INSULATED 
Tuba. Ganz & Co. Eisenxiesserei und Maschinen Fabriks Act.-Ges. 
(Date applied for under International Convention, August 26th, 1904.) 
15,594. July 29th. 

THERMO-ELECTRIC CouPLES, British Thomson-Houston Co., Ltd. (General 
Electric Co.) 17,181. August 24th. 


DrNAMO-ELECTRIC MacHiwks. Allgemeine Elektrizitäts-Ges. (Date applied 
for under International Convention, September 22nd, 1904.) 19,138. 
September 21st. 


CONSTANT CURRENT ELECTRIC DISTRIBUTING SYSTEM FOR THE UTILISATION OF 
VARIABLE SOURCES OF POWER. O. Bohin. 19,201. September 22nd. 

APPARATUS FOR AND Process or ELECTRIC WkLbixG. W. L. Wise. (Thomson 
Electric Welding Co.) 128. January 8rd. 

ELECTROLYTIC Meters. C. W. Atkinson. 8,481. February 18th. 


ELECTRIC POTENTIAL INDICATORS. British Thomson-Houston Co., Ltd. (General 
Electric Co.) 3,815. February 23rd. 


ELEcrRIC ARC LAMPS. H. E. Angold. 4,740. March 7th. 


Paockss8 AND Devices FoR Proporcia HEAT ANDIGNITION BY MgANS OY CATALYTIC 
Action. J. C. Voss and E. Stern. 6,730. March 30th. 


Anc Lamps. J. M. Wellington and W. F. Daniell. 7,095. April 4th. 


LEADS FOR ELECTRICALLY OPERATED CoAL-CUTIING AND OTHER MacuixEs. P. 
Kirkup, A. P. Stoker, W. Bowman, A. W. Alderson and F. Jones. 8,531. 
April 20th. 

Means FOR [INDICATING LEAKAGE IR ELECTRIC Ciacuits. A. Sweet. 9,110, 
May 1st. 


MAIN DISTRIBUTORS FOR TELEPHORE ExcHANGES,. F. W. Howorth. (Deutsche 
Telephonwerke, R. Stock & Co. G. in. b. H.) 9,884. May 10th. 


Incanpescent ELECTRIC Lamps AND METHODS oF MAKING THE BaME. British 
Thomson- Houston Co., Ltd. (General Electric Co.) 14, 491. July 18th. 


TELEPHONES. W. R. Sine and J. 8. Rosenthal. 14,808. July 18th. 


Device ron SruENJOTHZNINO TELEPHONE Currents. F. Oprendek. 19,819. 
September 30th. 


S:GNALLING APPARATUS FOR SOLE Ling SECTIONS OF ELECTRIC RAILWAYS AND 
Tramways. C. D. Abel. (Siemens Schuckertwerke G.m.b.H.) 20,467. 
October 10th. 


Contact BREAKERS FOR RuHMkorRFF Coils. J. McIntyre. (Date applied for 
under International Convention, December 8th, 1904.) 21,831. October 26th. 


CoMPENSATED BINGLE-DPHASE ALTERNATING CURRENT CoMMUTATOR Motor. E. 
Arnold and J. L. La Cour. (Date applied for under International Conven- 
tion, January 4th, 1904.) 184. January dth. 


MEANS FOR ADJUSTING THE EFFECTIVE LENGTHS OF FLEXIBLE CONNECTIONS FOR 
Gas PENDANTS AND STEAM OR OTHER FLUID ok ELECTRICAL CONDUCTORS. S. 
Quincey and C. Harrison. 191. January ith. 


ELECTRIC Ane Lamps. W. R. Ridings. 210. January 4th. 


MEANS OR APPARATUS FOR PERIODICALLY ACTUATING ELECIRIC SWITCHES. VALVES, 
Lrvrhs, On 1HE LIKE. G. Harrison. (The Albert and J. M. Anderson 
Manufacturing Co.) 400. January 9th. 


ELECTRIC STORAGE BATTERY NrEGATIVE PoLE PLATES. A. J. Boult, (E. W. 
Smith.) 839. January loth. 


Exvectrric CaunviNo Lanr. F. G. Bucher. 1,968. February Ist. : 
BRUBH ROCKING GEAR FOR Dynamos. H. Leitner and H. Hill. 2,341. February 6th. 


METHOD OF AND APPARATUS FOR ELECTRICALLY OXIDISING ATMOSPHERIC NITROGEN, 
H. H. Lake. (D. Helbig.) 3,346. February 17th. 

SIGHT MAGNETIC Compasses. A. F. C. Bentley. 3,360. February 17th. 

El. x TIC ARC Lamps. A. Eckstein and A. E. Angold. 3.562. February 21st. 

Morot METERS FOR CONTINUOUS AND ALTERNATING ELECTRIC CUnrENTS. W. 
Kostermann. 3,899. February 24th. 

DyNAMO-El. KC TIC Macnisks,. R. Pohl, F. Pohl and Phoenix Dynamo Manu- 
facturing Co., Ltd. 4,375. March 2nd. 

BRAKING ARRANGEMBNTS OF ELECTRIC Motors. W. H. Scott. 4,967. March Cth. 

ELECTRIC Swirenys. A. Bonnella and G. J. Bonnella. 6,271. March 24th. 

Process FOR THE ELECTRO-METALLURGICAL MANUFACTURE OF METALS OR ALLOYS 
FREE TR CARBON. G. Gin. 8,221... April Bth. 

Process FOR INsvLATING EIECTRIC Winks AND CanrkEs. Cie. Francaise de 
L'Amiante du Cap. (Date applied for under International Convention, 
May 10th, 1004.) 8.991. April 25th. 

SYSTEMS OF CONTROL FOR MAGNETIC CLUTCH SPEED CHANGING GEARS, ÁPPLICAHLE 
MORE ESPECIALLY to SELF-PKOPELLED VEHICLES. British Thomson-Housten 
Co., Ltd. (General Electrie Co.) 9,347. March 3rd. 

INSULALION FOR ELECTRIC CoMMUTATOERS, M. Meirowsky. 10,949. May 25th. 

ELECTRIC HEATING Arparatos. G. Teuber. 11,4107. May 31st. 

N II. ANS FoR Jouning Ur Two or Morne ELLcoriuc Circuit WIRES OR LIKE CoN- 
pucroks. Veritys, Ltd., and W. G. Pipkin. 12,205. June 13th. i 

SraRkiNg Pree FOR ELECTRIC IGNrrIloN ron Usk WITH OIL, Gas AND PETROL 
Mac.NLnLs. F.J. yecteker. 15,212. July 25th. ‘ 
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GERMAN SUBMARINE CABLE ENTER. 
PRISE. 


THE article which we publish elsewhere on the above should, 
we venture to think, be read with interest, and possibly 
advantage, by any Englishmen who consider that sub- 
marine telegraphy is a field in which British manufacturers 
and engineers have a monopoly which can be comfortably 
relied on as a permanency. As happened in the case of Italy 
and France, the need for submarine cables led to the estab- 
lishment of a German factory and to the building of German 
ships, with a result, at least in this case, which must be 
admitted as most creditable to all connected with the under- 
taking. 

There has never been any need up to now to fear foreign 
competition in the manufacture of submarine cables, and all 
the British manufacturer has asked has been a fair field and 
no favour. But this latest German enterprise suggests at 
least that we should be on the gui vive lest, thanks to many 


advantages they possess, and to the support which is given 


them by their government, our neighbours succeed in stealing 
a march on us. 

There appears to be every reason why cables should be 
as cheaply manufactured in Germany as in England. Iron 
or steel wire, which is the chief item in most cables, at 
least as regards weight, is mostly manufactured in Germany, 
and, indeed, a large proportion of that used in the con- 
struction of English cables is supplied by the very firm 
mentioned as having started the Norddeutsche Seekabelwerke: 
Copper wire is cheaper in Germany than in England, gutta- 
percha and india-rubber are as much in the hands of 
German merchants as any others, and the other minor 
component parts are hardly worth considering. 

As everyone knows, the Thames, on whose banks are the © 
works of all the English companies, is a very unfavourable 
locality, and these companies are heavily handicapped by an 


amount of taxation which is imposed nowhere else, and 


which is wellnigh insupportable. At the last general 
meeting of the oldest cable manufacturing company, the 
chairman stated that a saving of £25,000 a year in taxation 
would result if their works were moved to the Tyne, and 
at the same time pointed out that this amount, if capitalised, 
would suffice for the erection and equipment of works of 
the best modern design in a more favourable neighbourhood. 

Added to the difficulty as regards taxation, there is 
another which is intimately connected with it, namely, the 
high rate of wages and the poor quality of much of the 
labour obtainable. Germany is not a cheap place, take it 
all round, but wages are lower and the class of labour better. 
A friend of ours who spent nearly a year on the German 
telegraph steamer Sfephun told us that during that time he 
never saw any member of the ship’s crew the worse for 
liquor either on board or on shore. That is a great deal to 
be able to say, and even if the English sailor may be a 
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-smarter man and generally more experienced, most ship- 
masters, if they studied their own convenience, would preter 
the German. . , (8 

"There is just a suspicion in our minds that some of our 
manufacturers may be taking things too easily and failing 
to keep themselves thoroughly up to the times in regard 
to both machinery and ships. One hears of electric 
motors driving all the cable machines at Nordenham, of 
X-ray apparatus for examining core and joints, of electric 
welding for the sheathing wires and so on, and one cannot 
help being struck with the difference between such 
modern methods and the equipment of some of our cable 
factories, In ships, too, the difference is still more marked. 


Compare the Stephan, as described in Engineering for 


March 25th and April 8th, 1904, with several of ours which, 
despite the admirable work they accomplish, can hardly be 
said to be of the highest efficiency. 

All such modern features are, of course, to be expected 
with a company which has just made a start, and has had the 
sense carefully to adopt the best of everything, no matter of 
what nationality, but surely experience should have taught 
us the.importance of not running any danger of being left 
behind. 

Some years ago Sheffield and Birmingham felt German 
competition very seriously, because they were slow to wake 
. up to the fact that improved machinery was constantly 
required. Now they not only hold their own, but can 
successfully compete against the cheapest German manu- 
factures. The penny scissors which are just now to be 
bought in many stationers’ shops are a good illustration; 
they are not made in Germany, but in Birmingham. This, 
of course, has little bearing on the matter, and has not much 
to do with submarine cables, in the manufacture of which 
great care and skill are required ; but with the facts we 
have mentioned, and with the recent feat; accomplished by 
Germany—that of making and laying over 6,000 miles of 
submarine cable without a fault, and almost without a hitch 
we think we are justified in giving the matter considerable 
prominence, and in sounding, not the “alarm,” but the 
* réveillé |” | 


THE MEDICAL EMPLOYMENT OF 
| X-RAYS. 


THE case of Ellis v. Bridge & Co., Ltd., heard recently 
before Mr. Justice Bucknill and a special jury at the Hants 
Winter Assizes, forms interesting and instructive reading. 
The action was brought to recover damages for suffering 
and loss sustained through the alleged negligent application of 
X-rays. The plaintiff's case was that he suffered from 
locomotor ataxy, and was advised by Dr. Ord, of Bourne- 
mouth, to undergo treatment by X-rays. Dr. Ord further 
arranged that Mr. Keene, a member of a firm of chemists, 
should carry out this treatment. The rays were applied to 
the soles of the feet and to the abdomen for five minutes in 
each locality, on every second day, and it appears that there 
were 11 such sittings in all. The contention of the plaintiff 
was that the rays had been improperly applied, and that he 
was placed so close to the ** bulb " that his feet touched the 
glass; also that Mr. Keene often left the room during the 


were properly administered. 


operation, and when he (the plaintiff) thus lay helpless there 
the sparks **often went into his feet." This took place in the 


latter part of December of the year before last, but early in 


January of last year the plaintiff found his feet so tender 


‘that he asked Dr. Ord to look at them, and it was found 
‘that the “soles had been deeply burnt, and in some places 


the tissues were quite destroyed.” He was in great agony, 
and had morphia to allay the pain. 

It was contended for the defence that the blame in the 
case rightly belonged to Dr. Ord, who prescribed the treat- 
ment and gave directions as to how it should be carried out. 
Mr. Bridge and Mr. Keene, partners in the defendant firm, 
stated that they advertised to undertake X-ray work for cura- 
tive purposes, but only in connection with the medical pro- 
fession. Mr. Keene stated that the tube was never nearer to 
the patient's feet than 12 in., and the treatment was carried 
out in strict accordance with Dr. Ord’s instructions. He 
considered that it was Dr. Ord’s place to see that the rays 
It was contended by Mr. 
Gardner and Mr. Coldwell, for the defence, that burning 


could not always be ayoided even when not intended. 


Medical evidence was given both for and against the advisa- 
bility of applying X-rays in such a case. 

The Judge said the question was, What was the contract 
between Mr. Keene and Dr. Ord? The defendants were 
bound to use reasonable skill. If the jury thought that Mr. 
Keene had done what he was told to do, it would not be 
right to visit the defendant with damages. 

The jury, returning into Court after a considerable interval, 


stated that there was no chance of their agreeing, and they. 


were accordingly discharged. 

If the above be a fair summary of the facta, it is not sur- 
prising that, in the face of such conflicting evidence, the 
jury failed to agree. Still, shorn of medical, legal and elec- 
trical subtleties, certain points in this case seem to stand 
out clearly enough. Probably few medical men would be 
in accord with Dr. Ord in regarding X-rays as a hopeful or 
even suitable form of treatment for the disease in question ; 
nevertheless they would not deny him an undoubted right 
to his opinion (who can prove it wrong ?), and holding the 
opinion it is only reasonable that he should act on it. But 
the arrangements made for carrying out the treatment may 
be seriously called in question. ! 

Would it not have been better to have entrusted the 
matter to some brother-practitioner competent to deal with 
the technics as well as the therapeutics of the case, fully 
reckoning with the risks and not attempting to contract 
himself out of his responsibilities ? "The chemist in question 


may have been admittedly competent to handle the appa-. 


ratus, but there presumably his knowledge ended. It was 
not his province to understand the nature of the vital 
structures he was dealing with, or their complex reactions 
to the energy he was employing. Indeed, the more the 
question is examined, the more it scems essential in the 
public interest that the medical employment of X-rays 
be entrusted only to medica] practitioners. 

Looking more critically into the disposition of the appe- 
ratus, and especially the all-important question of the dis- 
tance of the X-ray tube from the patient's body, the only 
evidence given seems to be that of the two most interested 
parties, viz., the plaintiff and the defendant. Whilst the 
former states that the “bulb” was-touching his feet, the 


— — 


— ns D — M /—— ———————————— ——————ÀHÁÁ———á—— À————Ào : 


‘VoL 88, No 1,474, Famavanr 29,1000] THE ELECTRICAL REVIEW. 


283 


— ů ů — M ö—üwůBü— . 


latter saya that naver oa any occasion was it nꝛarer than 
12 inches. 

Here we can only look for any inherent probability or 
improbability in one or other of the statements. It is quite 
certain that a burn was produced. The sparking (if it oc- 
curred) argues a certain propinquity of the tube, and: radio- 
graphers may be surprised to learn that a burn may occur 
from a five minutes’ exposure, on 11 alternate days, with the 
tube at 12 in. from the part. ö 

Much as such untoward incidents are to be deplored, 

it is at least satisfactory to remember that an unintentional 
burn is now, with an experienced operator, almost a thing 
of the past. Sabourad’s pastilles, the radiometer of Benoist, 
‘the illumination of the fluorescent screen, the measurement 
-of the secondary current by the milliampere meter, and more 
perhaps than all, the accumulating experience of operators 
have contributed to this result. It is well within the bounds 
of probability that in the near future there may be found in 
a modification of one or other of the above methods, or in 
some form of oscillograph, or in the “ X-ray electroscope,” a 
means of measuring the exact output of an X-ray tube. 
. Until that happy time arrives, is it too much to hope that 
doctors (and chemists) will strictly apply to X-ray treatment 
the good old Hippocratic maxim that the first duty of the 
physician is not to do harm?“ 


WE are not so ready nowadays, 


ae as was the case some few years ago, 
in Hep to compare ourselves adversely with 


America-in electrical matters generally. 
Probably at no time has the standar of electric wiring 
work in America even approached the standard of such 
work in this country. Loud, long; and bitter have been the 
complainte as to the stringent and diverse regulations with 
which the electrical contractor needs to conform ; but, after 
all, these rules have had some influence in keeping up the 


standard of electrical installation work. Not that they are 


without rules in America. There is what is known as the 
National Code, adopted by the Board of Underwriters, and 
these rules, whilst perhaps not so stringent as some of those 
in existence in this country, would, if complied with, ensure 
generally a safe and satisfactory installation. 

In the Electrical World, dated January 20th, there is an 


abstract of the report by the Electrical Inspector for the. 


Indiana State Board of Underwriters; and, if the facts 
brought out in this report are any indication as to the 
average condition of wiring work in America, we should say 
that our trans-Atlantic cousins are at present miles behind 
us in this respect. Many installations were found which 
were the work of ** men or boys equipped only with nippers 
and a screw-driver and a desire to become an electrician." 

“I was dumbfounded,” says the Inspector,“ by the many 
hazardous conditions discovered, and often wonder how these 
faulty systems continue to distribute chained lightning to its 
appointed. tasks with only an occasional outbreak on the 
part of the mysterious force." 

Cases are cited where wood rosettes were strung like incen- 
diary beads on a run of weather-proof wire, which was sup- 
ported by being wound round iron gas piping. Pieces of 
flexible cord, having a capacity of 2 amperes, were in some 
cases used to carry about 33 amperes. In one establishment 
was found under the cashier's counter “a busy fire-spitting 
motor standing on a floor thick with grease and pieces of 
paper.“ As the Inspector says, “ By all the rules of the 


game this store should have been burned out at least 10 

times a day." | | 
Another case mentioned in the report typifies a very com- 

mon, complaint all the world over where electrical motors 


. are used. Some kind of fault existed in a motor or on 


the motor circuit, causing the fuse to blow. Instead of 
finding the fault and remedying it, the man in charge of 
the motor simply put in larger fuses until he got one big 
enough to stand the current. "This saved him from any 
further annoyance, but the motor had its revenge by earthing 


one of the connecting wires to the frame, and the resulting 
sparks falling on an oily floor set the place on fire. 

Another fire was caused by a home-made rheostat which 
was controlled by a rope passing over a window sash. The 
rheostat was constructed of small pieces of broom wire 


spliced together, the whole being mounted in direct contact 


with the frame partition. ` 

It is obvious from the above note that the jerry wireman 
and contractor are not indigenous to this country, but both 
flourish in America also. 

Another conclusion which might be drawn from the facte 
reported, is that electricity is scarcely so dangerous as it 
is sometimes made out to be; for, to take only the case of 
the store which the ‘fire-spitting motor ought to have burned 
down ten times a day, the fact that no fire resulted at 
all is a somewhat ironical comment upon the rules referred 
to, and on some of our existing rules as to enclosed motors. 


Ld 


é 


ONE of our contemporaries announces 


940 . that a prominent boiler manufacturing 
Ed Leia firm has now introduced as a new 


device an external grate for use with 
water-tube boilers. Nearly a colamn is given to a 
grave  disquisition, illustrated by a line diagram, 
on the merits of high furnace temperatures, and the 
demerits of allowing unburnt gases to come in contact with 
the cooler surfaces of the water-tubes of the boiler. May 
we remind our contemporary that this is pragtically the 
identical type which Mr. W. H. Booth has advocated for 
years past, and whose possibilities. have been repeatedly 
pointed out in our pages? The boiler makers in question 
ignored our suggestions for a long time. Perhaps, now that 
they have become converted, they do not care to remember 
the past. There is no need to preach to the converted, 
and possibly this is -the reason why they refrained from 
sending us a communication embodying “ new” informa- 
tion on the subject. Still, while we welcome their conver- 
sion, we did not expect to hear of it first from the pages of 
a contemporary. . | 


Official Supervision of Installations in Germany. 
The proposal of the German Home Office authorities to introduce 
a System of supervision over generating stations and installations 
in general has aroused a considerable amount of opposition on the 
part of the electrical associations and the branches of the Associa- 
tion of German Engineers. According to a report recently 
approved by the Westphalian branch of the Association of Engi- 
necrs, the mining industry may be taken as representing the most 
dangerous trade for the use of electricity on account of the many 
unskilled workmen who are in the mines where the installations 
are at work, and also because the space underground is of a confined 
character and often very damp, and high pressure installations are 
more frequently employed there than in other trades. Notwith- 
standing the existen-e of these unfavourable conditions, it appears 
that out of a total of 859 fatalities which occurred in mines in 
1899, only four deaths were caused by electricity. In 1900 the 
corresponding figures were 818 and 2, in 1901 956 and 2, and in 
1902 818 and 4 respectively. The number of fatal accidents due 
to the use of electricity in mines is so insignificant as to render 
Government supervision entirely unnecessary. A further argu- 
ment against State interference is put forward by the Association, 
apart from the burdens which supervision would place upon 
managers and the expense thrown upon owners of installations. 
It is that State supervision would render the electrical personnel 
less cautious and cause them to transfer confidence from themselves 
to the regulations of the Government. 
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CONDUIT WIRING FOR ELECTRIC 
INSTALLATIONS. 


Last Tuesday evening the general monthly meeting of the 
London Section of the Electrical Contractors’ Association 
(Incorporated) took place at Frascati’s Restaurant, when 
Mr. L. M. Waterhouse read a paper, illustrated by lantern 
slides, on the above subject. Mr. E. L. Berry was in the 
chair, and there was quite a fair sprinkling of members, and 
of conduit- manufacturers who had been specially invited. 
Whilst there may not be anything particularly new to 
say about conduit wiring, there is plenty tosay that is worth 
hearing; and perhaps nobody is more fitted to speak on 
the subject either on account of his experience or his facility 
for expounding it, than Mr. Waterhouse, the doyen of con- 
duit manufacturers. In the days when Mr. Waterhouse first 
took up the question of elaborating a proper system of con- 
duits and accessories, there were many changes, and 
progress was rapid. Then it was that furious discus- 


sions raged in these columns between the advocates 
of bare conduit and of insulating conduit. The 
champion of the latter was the late Mr. Fred 


Bathurst, who, before his death, recanted in favour 
of bare heavy gauge seamless conduit, and had only 
just commenced business in this direction when he died. 
This was the battle of the conduits; now a controversy is 
again taking place in these columns—curiously enough, 
between the protagonists of the original bare conduit and 
Mr. Bathurst’s business successor. This may be called the 
battle of the standards. It was expected that Mr. Water- 
house would refer to this matter, and many were in hopes 
of seeing “the fur fly”; but almost at the outset he 
announced that,as a Committee was now sitting to con- 
sider the standardisation questions, the whole subject waa 
sub judice, and he would omit the remarks he had included 
in his paper, and hoped others would keep off the subject. 
This request was loyally eomplied with. 

After a few remarks of a historical nature, Mr. Water- 
house dismisses casing and lead-covering of wires as methods 
of protection which are not intended to survive, and arrives 
at two final systems of wiring—namely, the running of bare 
wires on insulators and of insulated wires in metallic 
conduits. 'The former, except for outdoor circuits and 
switchboard construction, is not practicable, whilst a com- 
bination of insulated wires on insulators as used on the 
Continent, however suitable for low voltage, can hardly be 
considered adequate for the high voltage supplies now 
obtaining in this country. Having thus “ boiled down” 


the various systems to the metallic conduit ones, the author 


shows that light gauge socketed steel conduit used in con- 
nection with malleable fittings gave the first real impetus to 


the wiring business, owing to the lower prime cost of 


material and lower charge for wiring involved by its use. 
(To be continued.) 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Generators with Auxiliary Poles. 


In your issue of 16th inst., we notice in the article 
describing the plant at the Mansfield Electricity Works that 
you state, in describing a machine fitted with commutating 
poles, that this, you believe, is the first machine with 
auxiliary poles erected in a central station. 

As this company were the pioneers of modern auxiliary 
poles (see our advertisements of 12 months ago), we should 
be glad if you would kindly insert this letter as a correction 
of the above statement. 

We have pleasure in informing you that we have erected 
and set to work the following machines fitted with our 
* Phenix-Pobl" patent auxiliary poles and ventilated field 
coils at the following central stations :— 

Keighley, 300-Kw. traction generator, running three 
months. 


Burton-on-Trent, 100-Kw. traction generator, running 
three months. 

Sunderland Corporation, four sets of motor-generatore, 
300 Kw. each, running three or four months. 

We are at present erecting at the Gloucester Corporation 
Electricity Works a 600-KW. generator, and in addition to 
these we have sent out over 1,000 Kw. of generators and 
several hundred H.P. of motors for other places than 
central stations. We have in hand at the present time 
generators aggregating over 2,000 kw. and motors of several 
hundred H. p. constructed under the above-mentioned 
patents. 

Phenix Dynamo Manufacturing Co., Ltd. 
HERBERT A. JONES, Managing Director. 


Bradford, February 17th, 1906. 


[We understand that the generator in question has been 
in service nearly three months, and was “running” in 
September last. It appears probable, however, that Messrs. 
Parker have supplied earlier machines of this type.—Ens. 
E.R.] 


Expansion Joint Wanted. 


A 8-in. steam pipe, with 140 lb. pressure, 40 ft. long, 
supplying a 35-H.P. steam engine working six hours daily, 
without any expansion joint on it, causes trouble owing to 
the joints leaking, due chiefly to contraction every day when 
steam is off. When a joint half-way along the pipes is 
opened, the flanges separate 1} in. 

Can any maker supply an expansion joint that can be 
placed at the half-way joint, and that will not necessitate 
the pipes being cut? 

Troubled. 


How to Screw Conduits. 


Judging from the most recent correspondence which we have 
been treated to on this subject, it seems to me fair to assume 
that my last letter must have been very disagrecable matter 
to Mr. Waterhouse and those of his disciples who have given 
him that loyal suppgrt of self-preservation which I previously 
referred to. Still, I welcome these further expressions of 
opinion, because I think, looked at from a liberal point of 
view, they go further to support my arguments than any 
previous contributions. 

The mere fact that my arguments are met by contemptible 
suggestions and abuse generally is proof of the helplessness 


of some of your correspondents. I put to Mr. Waterhouse 


and others some plain questions by my last létter, which 
were, I think, deserving of equally plain answers. On the 
grounds of “ common fairness," I propose dealing first with 
some of the statements made by Mr. Waterhouse. He 
states that Armorduct”’ was originally dumped in this 
country from America. It is a preposterous statement ! 

My predecessor, Mr. Bathurst, who, as I think is generally 
admitted, and as I hope Mr. Waterhouse will admit, had 
some solid knowledge of conduit matters, originally went to 
America for his supplies of conduit, because he found it im- 
possible at the time to manufacture in this country that 
high-class material which he considered essential for a good 
conduit system. Mr. Bathurst, as I am able to prove by 
data in my possession, contemplated from the very start the 
manufacture of Armorduct conduit in this country, and he was 
at the time of his untimely death seriously engaged in experi- 
ments in that dircction. Since Mr. Waterhouse plainly states 
that I am now obtaining my supplies of Armorduct “ from 
a gas-tabe manufacturer in this country, &c.," I will give 
him and readers of the ELECTRICAL REVIEW generally a 
plain answer by stating that, Armorduct is now manufactured 
by the Armorduct Manufacturing Co., Ltd., at Warrington. 

The American supplies of Armorduct were discontinued 
when my company decided to manufacture in this country, 
and that decision in turn was taken immediately the experi- 
ments which Mr. Fred Bathurst commenced, and which were 
continued by myself, had been carried to a commercially 
successful issue when, in other words, my company found 
it possible to manufacture a material equal to the original 
American-made Armorduct tube. Ihavealways looked upon, 
and I believe the trade in general have always looked upon, 
that American material as an article well in advance in 
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quality of the average British product. To speak of is an overwhelming majority of the electrical trade to-day in 
dumping, 10 view of the fact that Armorduct has always favour of gas sizes and gas threads ? mE 

been à bigh-priced material, is little short of impertinence. 4. Why, if bastard Sizes and bastard threads have been found 
Mr. Waterhouse was offered certain atocks which my — 9 aatisfactory as Mr. Waterbouse would have us believe, have 
company held at the time it severed its connection with the the majority of recent Government and municipal gpecifica- 
American producers of the tube, because MY company were tions, and the specifications of the leading consulting 
not prepared to pay 9 higher price for the material than that engineers, asked for tubes of gas sizes of a sufficiently heavy 
established by its own manufacturing CO8U. Still, Mr. gauge to screw standard gas ? m 


Waterhouse did not buy that material—my company were ^ Since conduit manufacturers have now made a first effort 
the buyers. 80 much for the irrelevant part of the most in the direction of standardisation, it may be preferable to 
recent; contributions. abandon this controversy ; but if it is to be continued, 
To return to the original subject, 1 contradict the state- hope plain answers will be given to plain questions, and 


ments which have been made that the thickness of gas tubes hope legitimate arguments will not meet with irrelevancies 


was originally gettled upon for the convenience of welding; and general abuse. | 
W. Schmahl, | 


the present gauges of gas tubes are maintained because they | 

zs looked upon as essential for the purpose they cover. Mr. | Managing Director, te Armorduct Mfg. Co., Lid. 
aterhouse tells us that it is not practicable to thoroughly 1 =~ 7 
weld a tube of lighter gauge than gas barrel, and that the London, Tel 20th, 1908. | 
high welding temperature to which these tubes have to be | ———7 

brought unfits them in many ways for conduit wiring. Thermal Efficiencies. 


this 18 intended to be a condemnation of Armorduct, it must 
to a larger extent apply to Wireduct (no significance attaches | 
to the similarity of the word Wireduct to the word Kershaw, to the b ab issue : ig 85 per cent. efficiency 
- Armorduct), since Wireduct is 8 light gauge, but welded gaible with a combination steam generating plant of the 
tube with a lesser section of welding surface. Wireduct latest design? 1; 
was originally introduced, I believe, to meet the com- With regard to the question of the accuracy of the 
petition of Armorduct (and here it is fair to state that when Darling" calorimeter, *? used by my firm I may say- 


introdnced it was dumped on the market at a price roughly that we have repeatedly had our samples checked in con- 
junction with such eminent authorities ag the Victoria 


University, of Manchester, the City of Sheffield, Leeds, and 


every point of view, and now Mr. Waterhouse tells us that other similar places, and the differences between the results 
obtained have only been those due to possible errors of 


it ig unsuitable. A 
T am sorry to have ruffed Mr. Hills feelings, but I must observation so small as to Pe negligible. We may, there- 


maintain that he has admitted a point which I made in the fore, we consider, rely upon the results given by our calori- 
letter which started this controversy 3 I did not mean to meter as much as Mr. Kershaw can rely on his own. 


I have again to bring back one of your writers, Mr. J. B.C. 


hibited to th electrical trade as 8n ideal material from 


lecture him or anyone elae on the subject of manufacturing | Alfred W. Bennis, M. I. Mech. E. 
tubes, and I do not think any effort of that kind is trace- B Fobr „ 190 Bj 
able in my previous correspondence. I stated in my last olton, February 20th, Y' i | 
5 1 aps like to see the American conduit standard — 

opted in t is country, because I conscientiousl believe | 
that standard to be 1 el existing at present. Mr. Hils  - Electric Lifts. "A 
conduit experience is not, perhaps, aufficiently “early” to In Mr. Spence’s firat letter he started out quite in the 


tell him that this country has taken its lead, at any rate, 88 manner of à prophet with a new gospel to preaco a mall 


rds screwed conduit, from America, and American prac- who had not neglected to make full use of his “ gray 
tice is, I think, still well in front of British practice, and matter, and who in the full consciousness of that fact was 
I, at least, am nob beyond that country's lesson. desirous of teaching the “ first-class lift builders” how to 


Mr. Hill applies certain remarks which I made regarding avoid the “ deplorable ” results which they have hitherto 
eolid-drawn conduit to his firm never intended that he prodaced. 


should, and since he assures us that his company supplies It surely was natural to suppose that our mentor imagined 
seamless conduit tubes of a quality which would gatisfy the he had discovered something new. 
Admiralty and the Board of Trade specifications for the But we are now assured that this was all a mistake, he 


highest class of boiler tubes, I am open to admit that he is wae only referring to the work of “the Sprague people 
giving his customers quite exceptional value. Seamless steel who “ were there fore " him. Well, yes, quite 10 years 
conduit tubes are, to my positive knowledge, frequently before. 


manufactured from scrap materinl and rejected boiler tubes, One is bound to speak with some reserve a8 to the work of 
. and I maintain that tubes of that description are unfit for other inquirers in any field, as only portions of the results 
conduit es, and I further maintain that seamless ate published, but, subject to correction, We believe Mr. 


purpoe ] 
tubes of a reliable quality are to-day not manufactured at Sprague’s chief discovery Was that bis ver) ingenious 
anywhere near the price of the best welded tubes, and I devices for getting high efficiency out of worm gears did noi 
state without fear of contradiction that tubes of a gauge produce 8 satisfactory lift. Certain it: 
similar to that of my company 8 product can be perfectly been induced to follow him, and the Sprague machines 
welded, and further atate that they are a8 good for conduit which have found their way into this country are of the 
as any seamless tubes manufactured. | usual gelf-sustaining ty Pe. 

To return to standardisation : 1 would like to repeat that Mr. Spence proceeds to misquote & reference we made to 
T look upon bedstead tube sizes as bastard sizes for engi- brakes, and in doing 80 comes nearer to the truth than he 
neering purposes, and upon the fine threads commonly used imagines. Leb us put our state! 
to-day with conduit tubes as bastard threads, whole and The most perfect brake yet made i8 à notoriously unreliable 
sundry. It is these bastard sizes and bastard threads I am and variable appliance if used as Mr. Spence advocates, 
anxious to dispose of, and 1 wish to repeat that it would will assuredly sooner OF later lead to disaster. On the other 


mean a very im rtant change to my own company. hand, a much less perfect brake is quite adequate on one of 
A few of the questions contained in my last letter on the“ deplorable " machines usually manufactured. l 
which I would like to be met by fair and square arguments Mr. Spence says an electro-magnetic release brake 18 


neither unreliable nor variable. He probably means that, £0 


are ; 
1. Are tubes of bastard sizes screwed with bastard threads far, he has not found them to be so, but a wider experience 
desirable for wiring purposes ? If so—why * will, no doubt reduce his confidence. Really, he contradicts, 
2. Can any sound explanation be given for their intro- by implication, his own dictum within the same paragraph, 


duction beyond the fact that Mr. Waterhouse originally wherein he describes how the brake has the 


obtained (and I believe he still obtains) his supply of tubes smoothed for it by strengthening the field to slow down, 


from a firm of bedstead tube makers? and then b returning current to the line. Here we 
brake alone 


3. Wuy, if bastard sizes and bastard threads are desirable, have the admission, after all, that the 
s e r E 
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is insufficient, and instead of supplementing it by the simple 
and ever ready device.of the self-sustaining gear, changes 
in the field strength and the resistance of the line are to be 
relied upon. 

But suppose a fuse blows, and the field collapses, and the 
machine is cut off from the line, what is then to help the 
brake ? zu | 

Suppose, again, that, owing td one of those numerous 
surprises which remove monotony from the electrical engi- 
neer's life, the current is withdrawn from the line. All the 
E will be left in parallel with the motor, and as they 
will be in the closed position, very little current will 
suffice to keep them there. Under these conditions the lift 
would drive the motor, and this would generate quite 
sufficient current to keep the brake magnet energised, and 
to hold the brake off. Nothing but a switch placed between 
the armature and the magnet system, and operated by hand, 
would save the machine. 

Mr. Spence's scheme is a beautiful one so long as every- 
thing works exactly as designed, but he has overlooked the 
fact; that as a result of long and careful watching of actual 
practical contingencies, experienced lift builders have evolved 
a type of machine which will come safely through, even if 
a number of sections of its organism fail in their duty; fand, 
to.come from the general to the particular, a special effort 
by the designers of the “deplorable” machine has been 
made to ensure that failure of any part or function should 
produce stoppage, and not conduce to running away. 

Mr. Spence's statement as to the limit of increasing 
momentum in high efficiency machines would not be correct 
in either of the very ordinary contingencies we have 
described ; but with a self-sustaining gear, a decreasing 
momentum would be brought about. | 

In lift work it is the emergency condition which must be 
provided for, and not merely the normal. . | 

One portion of our critic's letter possesses humour of the 
unconscious order. He is moved to remark that we joined 
in this discussion before he had even mentioned us. We are 
sorry to have so transgressed, but do not remember that 
anyone had ** mentioned " Mr. Spence before he burst upon. 
us with his discussion upon our neglect. of our admittedly 
small modicum of “gray matter," and the ‘ deplorable” 
consequences. 

» A. Smith & Stevens. 

London, February 19th, 1906. 


— — 


There appears to be some necessity for reference to Mr. 
Spence's letter of the 13th, otherwise I would not trespass 
further on your valuable space. 

First, let me apologise for having used an expression that 
has shocked his feelings. The piety of that chaste and 
sober race, of which he is one of the few left. north of the 
Solway, is well known to me, and the use of an expression so 
foreign to their ideas of propriety and so likely to raise hopes 
hardly probable of realisation was unpardonable. 

The reference Mr. Spence called to my attention is unfor- 
tunately useless, as it does not give particulars, and the 
original article is not within my reach at the moment. If 
Mr. Spence takes all his data when given in this form, I am 
afraid his credulity exceeds mine. However, as I have had 
a worm gear which had an efficiency of 90 per cent., I can 
concede this point ; but even Mr. Spence has doubts as to the 
93 per cent. for a double reduction gear, which I question, 
claiming only 90 per cent., which is also unusual ercept in 
class-rooms and laboratories, which called forth so much of 
Mr. Spence’s indignation. | 

We appear to differ more on the question of motor 
efficiency. I gave 70 per cent. as a fair figure for an 8-H.P. 
motor working at about 6 H.P. I think this is nearer the 
average than 79 per cent., which savours of the laboratory, 
but which, of course, can easily be obtained if it is specially 
required and the price is not a consideration. 

The efficiencies I gave originally were gear efficiencies, and 
I think my assumption of 70 per cent. for both motors a fair 
one. : 
Finally, had Mr. Spence not “ presumed” that I was 
associated with a firm of lift makers, with the consequent 
innuendo that my article was not an attempt to add to 
public information, but à mere trade puff, the references to 


my position would have been unnecessary. He has still to 
learn what that is, but as there is no public interest involved, 
I prefer to carry the point no further. He confesses he has 
* learnt his lesson "—another mistake. 

Percy Good. 


Faraday House, February 20th, 1906. 


P. S. —Mr. Spence flatters me with his reference to my 
* foly hands and * naughty words." As an engineer, the 
reputation of my hands is hardly saintly. 


The Single-Phase Induction Motor. 


Judging by the very interesting article by Mr. V. A. 
Fynn in the current number of the ELECTRICAL REVIEW, 
he has succeeded in developing & form of variable speed 
motor, I presume, by the use of suitably connected auxiliary 
coils along the axis D D. Although the k. u. F., ER, ix 
invariable at a given speed, depending only on the traus- 
former flux and the turns on the rotor, yet the current and 
flux it is able to produce depend entirely on the arrangement 
of these auxiliary coils. Clearly, to vary the speed we must 
vary this flux. i 

Having been experimenting along somewhat similar lines, 
I should like to place upon record the fact that I tried such 
a machine, though it was not a commercial success, in the 
works of the Rhodes Electric Manufacturing Co., Ltd., at 
Bradford, in July, 1905. The machine was a six-polar, 
operating at 50 periods, yet the normal speed was 600, 
instead of rather less than 1,000 r.p.m., as one would expect 
in an induction motor. " 

By the adoption of suitable means, the speed could be 
raised to 1,100. 

However, the machine was not an entire success, owing 
to some features in its construction which I did not at 
the time see my way to alter, so it was temporarily: 
abandoned in the hope that the same result would be attained 
later on, in a different manner. 

All those who have made a study of the single-phase 
commutator motor must recognise the theoretical possibility 
of a variable speed shunt motor ; but all must congratulate 
Mr. Fynn on being the tirst to reduce this possibility to 
practice. 

Apart, however, from the question of variable speed, I 
cannot quite agree with Mr. Fynn, that a diagram is un- 
necessary to elucidate his theory. I think such a diagram 
would make it more clear that the action of the motor 
depends on the current being approximately in phase witli 
the E. u. F., H. r. — k. B. In fact, ina motor absolutely devoid of 
resistance, the working current would lag 90° behind the 
E. M. F., E B, and there would be no output. I should also be 
glad if Mr. Fynn would show, according to his theory, why 
the no-load current is twice the magnetising current. I 
have found it rather difficult to give a simple demonstration 
of this fact, except by using the theory of a rotary field. 

F. Creedy. 

Bradford, February 19th, 1906. 


Overhead Construction. 


In connection with Mr. Tweedy's contribution on“ Over- 
head Construction ” in your issue of October 20th, 1905, 
there are statements contained therein with which most 
people will agree ; but there are others which I consider are 
open to criticism. | 

In connection with the rake of the poles, it has been 
found in Sydney, on an ordinary 42 ft. roadway between 
kerbs, that in soil or clayey ground a 6-in. rake is ample for 
span poles with a strain on the span wire with the trolley 
wire attached of 700 Ib. or 800 Ib. applied at a height of 
21 ft. from the ground line. This will leave a rake on the 
pole of about 14 in. to 2 in. after allowing about 1 in. for 
the give in the ground, The poles referred to have between 
4 in. and bin. of concrete placed round them to the full 
depth of 6 ft. In soft or made ground, of course, it becomes 
a matter of judgment as to how much rake to allow for the 
various strains. 

With reference to Mr. Tweedy’s remarks as to the bases 
on steel poles, and his statement that lead is a dangerous 
metal to use for caulking, no trouble has been experienced 
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on the Syduen system from lead-caulked joints. It is diffi- 
cult to see-how any galvanic action can take place, unless 
there are occasional interstices between the lead and the 
steel which will allow moisture to accumulate and set up 
this action. If the lead is poured in thoroughly and then 
treated with & caulking tool, no moisture will get a lodg- 
ment between the lead.and the pole, and if thoroughly 
painted no action should take place. On the other hand, 
rust jointe have given trouble through excessive oxidation, 
which seta up enormous strerses in the base, and has in a 
number of cases actually split the cast-iron base, leaving a 
crack of from jl in. to } in. in width, and as the rust joint 
continues to oxidise, the crack eventually becomes larger, 
and would, if allowed to continue, ultimately ruin the base. 

With reference to the poles made in sections, Mr. Tweedy 
states that the effect of the rain trapped by the ledge caused 
pitting. This difficulty is easily overcome by forming a 
water-shed of putty at the junction of the two sections? The 
fitting protects the putty from the effects of the sun, and 
it has been found that it does not crack and peel off. 

The statement that “primarily bases are intended to 
protect the poles from errant vehicles and mutually to 
protect the vehicles, but that reason has ceased to exist with 
poles made of steel and planted on the footpath,” does not 
cover all the work that the bases are required todo. Their 
chief value, to my mind, lies in their protecting the butts of 
the poles. from the corrosive effect of dogs’ urine, which is 
about the best solution obtainable for creating rust on 
steel: I have confirmed this in a number of instances where 
it.is known that dogs congregate, such as street corners, 
‘where the.steel poles have been affected to a much greater 
extent than in positions between the cross streets. One very 
effective method of overcoming trouble of this nature is to 
wrap a pare zinc sheath, 20 gauge, about 18 in. in length, 
very tightly round the pole, the zinc and the pole having 
been previously treated with a thick coat of white lead and 
When erected, this sheath should be about 3 in. below 
the surface of the concrete and 15 in. above the ground, and 
the concrete carefully coned up round the pole so as to form 
a water shed. The cost of these sheaths, with labour and 
material, should not be more than 28. 6d. per pole. It also 
has the advantage of allowing the pole to be painted right 
to the ground line, this being impossible if the butt of the 
pole has been treated with a bituminous or tarry composi- 
tion. The sheath is scarcely visible, whereas a cast-iron 
collar filled with bitumen or other composition would detract 
considerably from the appearance of the pole. 

With reference to the water getting into the foot of the 
steel poles, I think this is generally caused through the 
upward filtration of the water after heavy rain, or where the 
pole has been erected in naturally damp ground, and not on 
account, of the finial having been left off. The cure for 
this, Mr. Tweedy states, is to be obtained by draining 
the pole"; but he does not state how this can be done 
when the bottoms of the poles are 6 ft. below the roadway. His 
suggestion to fill the whole pole with concrete, after treating 
the interior with paint or other preservative, is an expensive 
method, and would certainly not add considerably to the 
strength of the pole, as a column of concrete 7 or 8 in. in 
diameter and 25 ft. high would be of very little strength 
when the strain was applied at the top. . 

I quite agree with Mr. Tweedy’s objections to anchoring 
at curves and every } mile. The anchoring at curves is 
particularly objectionable, as when the trolley wheel becomes 
de-wired in traversing the curve, as it occasionally will, 
due to stiff trolley hase or bad trolley wheel, the anchor wire 
frequently forms a trap for the trolley pole. Curves are 
sufficiently anchored by the pull-off wires in each direction. 
J consider it advisable to anchor on each side of section in- 
sulators in order to take the strain off the insulator. "The 
anchoring for protection from the effect of the trolley wires 
breaking can best be effected by allowing the wire to rest on 
the span, and insulated from the trolley wire by a ball-strain 
insulator on each side of the span wire. "There is no occa- 
sion to have any strain on the anchoring wire (or “ preventer 
wire," as it was called), as directly the trolley wire breaks 
the anchoring wire takes up the strain. 

With regard to the quotations from the remarks of a line- 
man named Dudgeon, I do not consider that the arcing is 
caused through the insufficient contact with the trolley 


7 


Rx 


wheel, but by the trolley wheel jumping from the ear back 
on to the trolley wire at the trailing end and so causing a 
temporary digconnection of the circuit. It will be noticed that 
this pitting only takes place at the trailing end of the ear. 
Mr. Tweedy's remark that “figure-8 trolley wire would 
be the salvation of many a line in England " is not, I think, 


" warranted, as my experience shows that where there is fast 


travelling—especialy on  down-grades—a considerable 
hammering action takes place at the ears, which become 
worse and worse as time goes on. This is for speeds of 
between 20 and 80 miles an hour; but for slow speeds up 
to 8 or 10 miles an hour, *figure-8" trolley wire is very 
suitable, and is more easily maintained. In addition to the 
hammering action on the trolley wire at the trailing end of 
the ear, a peculiar waving action takes place for a length of 
from 12 in. to 15 in. under the ear, and it has been found 
necessary, in order to obviate this trouble, to erect ears 
which completely envelop the wire, transferring actioh of 
this nature on to the ear, and removing it from the wire. 
Mr. Tweedy refers to Mr. Sayers's method of connecting 
feed wires to the trolley wire by cutting a hole in the pole 
4 in. x 5 in., 1 ft. below the ground level. It appears to 
me that, in order to do this, the pole would be considerably 
weakened in the most important section. Why not erect a 
separate pipe 2 in. in diameter from the section pillar and 
attach it to the pole? Its appearance is not objectionable, 
and the'freedom from difficulties in bending the cable 
through an arc of small radius, and from the liability for 
moisture to accumulate at the foot of the pole, would more 


. than counterbalance any unsightliness. 


R. D. D. 
Sydney, January 8th, 1908. , 
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ACTION AGAINST THE NATIONAL TELEPHONE Co. 


IN the Chancery Division on Friday, before Mr. Justice Kekewich, 
Mr. Stewart Smith, K.C., said that in the case of Taylor v, The 
National Telephone Co., he had a motion to restrain the National 
Telephone Co. from erecting a building in Paddington in such a 
way as to obstruct the light coming fo the plaintiff's windows. Mr. 
Stewart Smith said the exchange was still working, but it was 
the proposed position of the new exchange that was objected to. 
It was proposed to put up the new building 49 ft. high at a distance 
of 32 ft. from plaintiffs window. Plaintiff used his premises as 
offices, and it was, therefore, very material that the light should 
not be affected. Mr. P. O. Lawrence, K.C., who appeared for the 
defendant company, said he had not yet any evidence, and it 
was arranged that the motion should stand over. 


Rex v. FRANE. 


On Saturday at the Middlesex Sessions, Peter Frank, otherwise 
Laxton, 32, engineer, came up for sentence, having pleaded guilty 
at the previous Sessions to obtaining by false pretences a dynamo 
and a field regulator from Maurice Walter Woods, electrical engi- 
neer, of Avenue Works, Park Road, Acton; and a cutting machine 
from Robert A. Pott, of Manchester. Mr. Woods supplied the field 
regulator, and then the dynamo, to the order of Frank, and 
went to his premises at Sprowston Lane, Forest Gate, and found 
them very different to what he had expected from his stationery. 
On the door was “ Peter Frank, scale maker," on a label. He 
obtained police assistance, and found the landlord of the premises, 
who said he let the premises to one Melhuish, whosub-let to Frank. 
When Detective-Sergeant Merch arrested prisoner, he said his 
name was Laxton, and he bought the cutting machine from Frank 


to whom he sub-let the premises at Sprowston Lane. He had 
traded in the name of Melhuish as a coil maker. It was his wife's 
maiden name. and they traded together in that business. Mr. M. 


Sharpe sentenced prisoner to 12 months' hard labour. 


GODFREY v. BROMLEY CORPORATION. 


AT Bromley (Kent) County Court on February 16th, Herbert Jas. 
Godfrey, electrical engineer, 185, High Road, Balham, S.W., sued 
the Corporation of Bromley for £15 8s., balance of account alleged 
to be due in respect of installing the electric light at the refuse 
destructor works. It appeared that the plaintiff secured the con- 
tract for the installation at £634 6s., and on his behalf it was stated 
that during the progress of the work certain extras were ordered 
and carried out, at a cost of £15 88. For the defence it was sub- 
mitted that what the plaintiff claimed were not extras, but came 
within the terms of the contract. Judge Emden found for the Cor- 
poration, with costs. 
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MonPHEW v. ELECTRICAL Corporation, LTD. 
| (ELECTRICAL FrTTINGS DESIGNS.) 

Ix the City of London Court on Monday, before his Honour Judge 
Lumley Smith, K.C., a claim was made by Mr. Reginald Morphew, 
designer and architect, 10, New Square, Lincoln’s Inn Fields, 
aga/nst the Electrical Corporation, Ltd., 69, Aldersgate Street, 
E. C., to recover £100 for making designs for them for electrical 
fittings. Mr. Harold Morris appeared for the plaintiff, and Mr. C. 
Herbert Smith for the defendants. It seemed that the plaintiff 
had designed some chambers in the West End, where the electrical 
fittings, in which he was a specialist, were mucb admired by Mr. 
Bower, one of the defendant company's directors. He suggested 
that the plaintiff should make designs for electrical heaters and 
other fittings. Plaintiff was to make designs at first for heaters, 
and to be paid a royalty of 24 per cent. for the first two years, and 
then 5 per cent. on whatever money defendants obtained from the 
sale of the goods made from plaintiff's design. Then in June an 
agreement was made that plaintiff should design some electrical 
fittings. Plaintiff was at first willing to be paid royalties, but 
defendants would not bind themselves not to employ other 
designers, although he was willing to work for them ‘exclusively. 
In all he had supplied 93 different designs, and those had all been 
returned because defendants would not be bound not to go to other 
designers. Plaintiff now demanded payment for his services. 
Defendants said they were willing to pay plaintiff the royalties 
that might be found due when an account was taken. They had 
made up goods from plaintiff's designs, and they found that they 
were not going as rapidly, as both could have hoped. Now that 
plaintiff found that he would not get much out of the agreement 
made, he wanted to get out of it, and have damages for breaking 
a contract which had never existed. Defendants never agreed to 
take all plaintiff's work and pay down for it. 

Judge LUMLEY SMrTH said there was no evidence that plaintiff 
had suffered any damage, and be must find for the defendant 
company with costs. 


BUSINESS NOTES. 


Electromobiles in the United States.—The Associa- 
tion of Electrical Vehicle Manufacturers is the name of a new 
body which has just been formed at Albany, N.Y, to foster trade 
in clectrical motor vehicles, reform abuses in business, and to 
promote harmony among the trade.” 


George Hill & Co.—At the Lancashire Chancery Court 
last week Mr. Cunliffe moved that the appointment made by the 
Court on January 2nd of Mr. Hermann Moller, chartered 
accountant, to manage the business formerly carried on by Mr. 
George Hill, deceased, as an electrical engineer, under the name 
of “ George Hill & Co,” at 347 and 349, Chester Road, should be 
continued until trial of the administration action. Mr. Abbott, for 
the respondent, consented subject to security being given to the 
satisfa-tion of the Registrar. 


The A. E. G. and Ganz & Co,—lIt is stated that difficulties 
have arisen in connection with the scheme, to which reference was 
made in these columns a few months ago, which aims at the estab- 
lishment of a community of interests between the Allgemeine Elek- 
tricitäts Gesellschaft, of Berlin, and the Buda-Pesth firm of Ganz 
and Co. As will be remembered, the former company has main- 
tained for a period of about two years intimate relations with the 
General Electric Co., of the United States, whereby an interchange 
of inventions and experience takes place between the two com- 
panics. It has transpired during the recent negotiations that 
Messrs. Ganz & Co. have a number of business relations which, it is 
said, do not quite fit in with the interest spheres of the A. E. G., as 
represented by its connection with the New York company. For 
instance, the Buda-Pesth firm have sold patents to an American 
company— not the Westinghouse Co.—and have thereby become 
placed in relations with it which are asserted to be in a certain 
amount of opposition to the A.E.G., as also are other agreements 
made by the Hungarian company. Negotiations are, however, being 
continued between Berlin and Buda-pesth in the hope of the com- 
plete removal of all these difficulties, or the conclusion of a com- 
Promise, but it is at present impossible to say what the ultimate 
result will be. 


Electric Cranes.—Mrssrs. Royce, LTD., of Man- 
chester, bave just received an order from Messrs. Ruston, Proctor 
and Co., Ltd. of Lincoln, for four 3-motor electrically-driven 
overhead travelling crancs, for use in the new gas engine 
department. 


A Rio de Janeiro Contract for the U.S,A.—An 
evening contemporary says that an order has been placed in the 
United States "for hydro-electric plant of 100,000 N.. for the 
Rio de Janeiro Tramway and Light Power Co. The order is 
valued at upwards of 45, 000.000.“ 


Consular Notes,—DnaziL.—4According to a report of 
the Austrian Consul at Hio de Janeiro, the general agency in Brezil 
of the Siemens & Halske Aktiengesellschaft, of Berlin, which has 
^ ted as representative of the two firms, Siemens & Halske and 
Schuckert Werke since their amalgamation, has now been formed 
into a company with the title, Companhia Braziliera de Flee- 
tricidade Siemens-Schuckert-Werke. The director is Enginecr 
Gustav Liechtenberger, and the company will also act as agents for 
the Gesellschaft für Drahtlose Telegraphie. 

SPAIN.— The German Consul at Madrid reports that the laying 
of a new cable is proposed by the Spanish Government between 


Cadiz and Santa Cruz de Tenerife (Canary Islands). According to 
the law authorising this work, the Government may either under- 
take the construction and exploitation of the cable or grant a con- 
cession for the work to some person or firm fora stated period. 
It is also proposed to establish communication by wireless tele- 
graphy. Some seven months ago direct communication between 
Spain and Santa Cruz was stopped, and since then telegrams bave 
had to be sent vid the Brest-Dakar route, which has entailed 
greater expense. Consequently, the new cable will be of great 
advantage. i ; 

CHILE. —The German Consul at Valparaiso reports that the 
Compania Comercial in Concepeion have received a concession for 
a telegraph service between Concepcion and Nueva Imperial (pro- 
vince of Cautin). 

Canary Istanps.—The Austrian Consi! at Madrid reports that 
tenders are being called for the construction and ex: !citation of a 
telephone service in Aruca (Canary Isla. The maximum dura- 
tion of the concession is 20 years, and tLe .oncessivnaire must pay 
to the Government 10 per cent. of the totai receipts. The installa- 
tion must be completed within 120 days of the signing of the 
contract. 

Russ14.— The Austrian Consul at Kiev reports that by the autho- 
rity of the town magistrate, under whose auspices the exhibition 
was to have been held, it has been decided to postpone the Inter- 
national Electro-Technical Exhibition at Kiev, which was fixed for 
the spring of this year. i 


Parliamentary.—Tle Examiners of Standing Order 
Proofs to the House of Commons sat again on Thursday last week 
(February 15th), when it was found that the following measures 
did not comply with Standing Orders:—London County Council 
(Tramways and Improvements) Bill; the Romford and District 
Tramways Bill; and the London United Tramways Bill. 

METROPOLITAN PNEUMATIC DisPATCH BILL.—At the meeting of 
the Metropolitan Water Board on Friday last, the Law and Par- 
liamentary Committee reported that an intimation had been received 
from the promoters’ agent intimating that the Metropolitan 
Pneumatic Dispatch Bill would not be further proceeded with. 


The petition which the Board was to have presented against the 


Bill would not therefore be lodged. 

PETITIONS AGAINST BILLS.— A large number of petitions bave 
now been deposited in the Private Bill Office in Westminster Hall. 
Among the petitions against the principal Electricity Bills are 
the following :— 

Agaiust the Additional Electrical Power Supply (London) Bill :— 
Petitioners: North London Railway Co.; Great Northern Railway 
Co.; Stepney Borough Council; Whitechapel and Bow Railway 
Co.; Westminster Electric Supply Corporation; Regent's Canal 
and Dock Co.; London County Council; Croydon Corporation ; 
South Met. Gas Co.; Great Eastern. Railway Co.; Great Central 
and other Railway Companies; Corporation of London; South 
Suburban Gas Co.; London Electric Supply Corporation ; 
Kensington and Knightsbridge Electric Lighting Co. and Notting 
Hil Electric Lighting Co.; London Hydraulic Power Co.; 
Charing Cross, West End and City Electricity Supply Co.; Met. 
Water Board; Promoters of Administrative County of London and 
District Electric Power Bill; North Metropolitan Electric Power 
Supply ; and a large number of Borough and other Councils. 

Against the Administrative County of London and District 
Electric Power Bill.— Petitioners: City of London Electric 
Lighting Co.; Conservators of the River Thames; Westminster City 
Council; Westminster Electric Supply Corporation; London County 
Council; Kent Electric Power Co., and the Kent Electric Power 
Syndicate; Corporation of London; Central Electric Supply Co.; 
St. James’ and Pall Mall Electric. Light Co.; London Electric 
Supply Corporation; Kensington aud Knightsbridge Electrie 
Lighting Co., aud Notting Hill Electric Lighting Co.; Londcn 
Hydraulic Power Co. ; South London Electric Supply Corporation ; 
Charing Cross, West End and City Electricity Supply Co.; London, 
Tilbury and Southend Railway Co. ; South Metropolitan Gas Co. ; 
Gas, Light and Coke Co.; South Metropolitan Electric Light and 
Power Co.; Metropolitan Water Board; Promoters of tbe 


Additional Electrical Power Supply (London) Bill; and a large 


number of Borough and other Councils. 

Against the Baker Street and Waterloo Railway Co.’s Bill.— 
Petitioners : Grand Junction Canal Co.; London County Council; 
Great Western Railway Co.; Metropolitan Railway Co.; and St. 
Marylebone Borough Council. 

Against the Charing Cross, West End and City Electricity Supply 
Bill.—Petitioners: Whitechapel and Bow Railway Co.; West- 
mioster Electric Supply Corporation; London County Council; 
Brompton aud Kensington Electricity Supply Co., Ltd. ; Great 
Central and “other railway companies“; Kensington aud Knights- 
bridge Electric Lighting Co., and Notting Hill Electric Lighting 
Co.; London Hydraulic Power Co.; St. James’ and Pall Mall 
Electric Light Co.; Central Electric Supply Co.; County of 1 
Electrie Supply Co.; Promoters of Administrative County Electric 
Power Bill; North Metropolitan Electric Power Supply Co. ; Central 
London Railway ; Metropolitau Electric Supply Co. ; and a number 
of Borough and other Councils. 

Against the City of London Electric Lighting Bill.—Petitioners: 
London County Council ; Westminster Electric Supply Corporation ; 
(Great Central “and other railways”; Corporation of London; 
Metropolitan Water Board; Promoters of Administrative County 
Bill; and several Borough Councils. 

Against the Hammersmith, City and North-East London Railway 
Bill.—Petitioners: The Duke of Norfolk; City of London Electric 
Lighting Co.; Great Eastern Railway Co.; Thames Conservators ; 
Westminster City Council; London County Council; Duke of 
Northumberland; Westminster Electric Supply Corporation; 
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Great Westeri Railway Co. and Metropolitan Railway Co.: Great 
Western Railway Co and London and North-Western Railway 
Co.; Great Northern Railway Co.; London, Brighton and South 
Coast Railway Co.; ; North-Fast London Railway Co.; Metropolitan 
District Railway Co.; Kensington and Knightsbridge Electric 
Lighting Co.; Waterloo and City Railway Co.; Central London 
Railway Co.; Baker Street and Waterloo Railway Co.; Charing 
Cross, Euston and Hampstead Railway Co.; Great Northern, 
Piccadilly and Brompton Railway Co; London United Tramways 
(1901), Ltd. ; and a large number of Borough and other Councils. 

Against the London County Council (Electric Supply) Bill.— 
Petitioners: Westminster Electric Supply Corporation; Kent 
Electric Power Co.; and the Kent Electric Power Syndicate; 
Great Central “ and other railway companies”; London Electric 
Supply Corporation; South London Electric Supply Corporation ; 
Cbharifig Cross, West End and City Electricity Supply Co.; South 
Metropolitan Electric Light and Power Co. ; Companies Supplving 
Electrical Energy in the Administrative County of London ; Pro- 
moters of Administrative County Bill; Central London Railway 
Co.; Metropolitan Electric Supply Co.; Promoters of the Addi- 
tional Electrical Power Supply (London) Bill, and a number of 
Borough and other Councils. 

Against the London Electric Supply Corporation.— Petitioners: 
London County Council; Westminster Electric Supply Corpora- 
tion; Kensington and Knightsbridge and Notting Hill Electric 
Lighting Companies; Great Eastern ‘‘and other railway com- 
panies”; South London Electric Supply Corporation; Metropolitan 
Electric Supply Co.; Central Electric Supply Co.; St. James’ and 
Pall Mall Electric Light Co. ; Promoters of Administrative County 
of London nnd District Electric Power Bill; Central London Rail- 
way Co. ; South Metropolitan Electric Light and Power Co.; anda 
number of Borough and other Councils. 

Against the Metropolitan Electric Supply Bill.—Petitioners : 
The London County Council and several Borough Councils. 

Against the North-West London Railway Bill.—Petitioners: 
Promoters of Hammersmith, City and North-East London Railway 
Bill; London and North-Western Railway Co.; Westminster City 
Council; London County Council; Metropolitan Railway Co.; 
and several Borough and other Councils. 

Against the South Metropolitan Electric Light and Power Bill. 
— Petitioners : Kensington and Knightsbridge and Notting Hill 
Electric Lighting Companies ; London Electric Supply Corpora- 
tion ; St. James' and Pall Mall Electric Light Co. ; Central Electric 
Supply Co.; Promoters of Administrative County Bill; Central 
London Railway Co. ; and several Borough Councils. 

Against the West London Electric Undertakers’ Association.— 
Petitioners: Brompton and Kensington Electricity Supply Co., 
Ltd., and the. Chelsea Electricity Supply Co.; Promoters of Ad- 
ministrative County of London and District Electric Power Bill ; 
Metropolitan Electric Supply Co.; Westminster City Council and 
London County Council, and several Borough Councils. 

The following petitions against Bills originating in the House 
of Lords have been deposited in the Private Bill Office :— 

Against the Folkestone, Sandgate and Hythe Tramways (No. 1) 
Bill. Petitioners: Kent Electric Power Co.; South-Eastern Rail- 
way Co.andthe Managing Committce; National Telephone Co. ; 
(No. 2 Bill) South-Eastern Railway Co. and Managing Committee, 
and National Telephone Co. 

Against the Kent Collieries Electricity Supply Bill; Kent Elec- 
tric Power Co.; companies supplying electrical energy in the 
Administrative County of London; Folkestone Electricity Supply 
Co.; Westminster Electric Supply Corporation; National Tele- 
phone Co. 

Against the Newcastle-upon-Tyne Electric Supply Bill.—Peti- 
tioners: Tynemouth Corporation ; Tynemouth Gas Co. 

Against the Shropshire, Worcestershire and Staffordshire Electric 
Power Bill.— Petitioners: Great Western Railway Co., and a number 
of local authorities. l 

Against the West Cumberland Electric Tramways Bill.—Petitioners: 
Maryport U.D.C. and Cleator Moor U.D.C. 

Against the West Yorkshire Tramways Bill.—Petitioners: Halifax 
Corporation; Bradford Corporation. 

The Examiners of Standing Order Proofs -to the House of 
Commons sat again on Tuesday for the purpose of considering a 
further number of Standing Order proofs. The following unopposed 
Bills were found to comply with Standing Orders :— Macclesfield 
and District Tramways; Preston, Chorley and Horwich Tramways ; 
Buenos Ayres Grand National Tramways Co. Non-compliance was 
found in the case of the Middlesex County Council (Tramways) 
Bill, and the following Bills were postponed until March 1st :—- 
Folkestone, Sandgate and Hythe Tramways (Nos. 1 and 2), and 
Mid-Derbyshire Railway. 


To Tyneside.—A Sheffield paper says that the CasTNER- 
KELLNER ALKALI Co., Ltp.,of Runcorn, have, after careful investiga- 
tion, decided to transfer their works to Tyneside, owing chiefly to the 
fact that on the banks of this river there is a good supply of cheap 
electricity available. A suitable site has been secured at Wallsend 
in close proximity to the large power station there, aud the work 
of laying down the necessary plant will shortiy be commenced. 


The old Newcastle firm of Locke, Blackett & Co., Ltd., bave decided ' 


to introduce at their lead works a new process for refining lead by 
an electrolytic method. 


Bankruptey Proceedings,—C. V. T. De Fare 
(Electical and General Contracting Co.), electrical engineer, 17, 
Shaftesbury Avenue.—4A first dividend of 18. in the £ is payable on 
February 28th at the offices of Poppleton & Appleby, 3, Barbican, 
EC. (An amended notice to this effect appeared in the London 
Gazette for February 20th.) 


— „ 


G. W. G. BookER.—At Birmingham Bankruptcy Court on 
February 15th, Geo. Warsop Griffiths Booker, formerly carrying on 
business at Regent Parade and Vyse Street, Birmingham, in part- 
nership with Stewart Frank Haywood Farmer, Chas. Haywood 
Farmer and Alfred Henry Newey, under the stvle of Alfred 
Newey," as electrical fittinge manufacturer, applied for his dis- 
charge from bankruptcy. The liabilities were £1,528, and the 
assets only realised £5 odd, insufficient to pay the bankruptcy 
charges. The discharge was granted on debtor paying £100 by 
instalments. 

ALBERT JOHN Harris.—At Bradford County Court on February 
14th, application was made for the discharge from bankruptcy of 
Albert John Harris, electrical engineer, of the Borough Mills, Brad- 
ford. There was no opposition, and it was stated that the assets 
greatly exceeded the liabilities. An immediate discharge was granted. 

MESSRS. A. PARKER & Co, electrical engineers and contractors, 
Upper Richmond Road, East Shcen.—Recciving order made on 
February 13th at Wandsworth Court, on petition of a creditor. 


Dissolutions and Liquidations, — THE ELECTRIC 
Works Co., Ltp.—This company is winding up voluntarily, with 
Mr. D. L. Chalmers, 12, St. Jobn's Lane, Liverpool, as liquidator. 

TAUNTON AND WEST SOMERSET ELECTRIC RAILWAYS AND TRAM- 
ways Co., Ltp.—-This company is winding up voluntarily, with 
Mr. P. N. Gray as liquidator. Mr. Gray is authorised to enter into 
an agreement with the Taunton Electric Traction Co, Ltd. 

Nernst ELECTRIC LIGHT, L.tp.—Creditors are to send particulars 
of debts, &c., to the liquidator, (Mr. M. Levinger, 5, London Wall 
Buildings, E.C. ) by March 15th. 

PIONEER ErrEcTRIC Co., Lrp.—A meeting will be held at 66, 
Victoria Street, S.W., on March 24th, to hear an account of the 
winding up from the liquidators, Messrs. J. F. Albright and 
R. Dand. 

Messrs. E. E. Edwards & E. G. Stockwell, lately trading as 
Merssrs. Epwarps, STOCKWELL & Co., electrical engineers and 
contractors, of 133, Fenchurch Street, E. C., have dissolved partner- 
ship. Mr. Edwards is continuing the business, which will be con- 
ducted as hitherto, and he will attend to all financial mattera of the 
late partnership. ° 

The EVERYDAY ELECTRICITY Puntisiikd Co., Lrp.—Creditors 


. must send particulars of their debts, &c., to the liquidator, Mr. 


H. L. Price, 15, Fountain Street, Manchester, by March 3rd. A 
meeting is to be held at that address on March 16th to hear an 
account of the winding up. 


Catalogues and Lists.—Messrs. CROMPTON & Co., 
LTD., Salisbury House, E.C.—New pamphlet containing a very 
detailed description of their direct reading electrical pyrometers, 
with a number of interesting illustrations showing the instruments 
themselves, and their principle and applications. 

Messrs. PETER M'INrosH & Sons, Glasgow.—Circular relating 
to their laminated leather belt ing. 

Messrs. VERT TVS, LTD , Manchester. — Several new catalogues as 
follows: No. 520, dealing with Aston“ interpole motors; No. 
521, describing the Cyclax” slow-motion starting switches; and 
522, particularising the Peard patent switchboard type fuse. Prices 
are given. 

Messrs. BERGTHEIL & YOUNG, LTD., London, E. C.— New illus- 
trated price list of “Bandy” flexible couplings (Zodcl-Voith 

patent), which embody the latest developments of the Rafford type 
of flexible coupling. 

Messrs. HOLDEN & Bnoox, Lro., West Gorton.—Picture postal 
card showing their patent “protected seat” stop valve, with a 
diagram showing the increase of sales. l 

Messrs. FERRANTI, Lro., Hollinwood.— Illustrated list No. 72 of 
single-pole, double-throw, slow-break knife switchea. 

Messrs. GEIPEL & LANGE, London. Illustrated price list of 
Ward-Leonard field rheostats. 

The A. E. G. ENcusH MaNvuracruBING Co., Lro., London.— 
Circular showing a decorative fitting for the Luna“ Nernst lamp. 

Messrs. Sessions & Sons, Lrp., Gloucester.— List of prices of 
electrical slabs in plain and enamelled slate and marble. 

Messrs. JOHNSON & PhILLrrs, Lro, Old Charlton.—Hanping 
telephone card for use of customers and fricnds. Copies may be 
obtained on application. There are three direct lines to Charlton, 
and extension lines to all the various departments. 


Book Notices.—“ Clarkson Bulletin." Vol. II. Parts 
1, 2, 3 and 4. 1905. Potsdam, New York: Issued quarterly by the 
T. S. Clarkson Memorial School of Technology. 

" The Engineers’ Pocket Dictionary." French-English. By M. 


Lvoff. London: Percival Marshall & Co. 1s. 6d. net. 
"Journal of the Franklin Institute.” Vol. CLXI. No. 2. 
February, 1906. Philadelphia, Pa.: The Institute. 50 cents. 


" Determination of the Specific Electrical Resistance of Coal, 
Ores, &c." By G. C. Wood; and “The Unwatering of the Achddu 
Colliery, with a Description of the Riedler Express Pump." By J. 
Morris. Excerpts from the Transactions of the Institution of 
Mining Engineers. Newcastle: The Secretary of the Institution. 

" Les Accumulateurs et les Piles Electriques." By J. A. Mont- 
pellier. Paris: J. B. Bailliore et Fils. Fr. ^. i 

" Patents to Inventors.” By A. H. Stanley. 
Marshall & Co. 3d. net. 

“The Dielectrie Strength of Air.“ By Alex. Russell. 
from the Proceedings of the Physical Society of London. 

‘Frenzied Finance." By Thos. W. Lawson. London: Wm 
Heinemann. 6s. 

The forthcoming publication of the“ Envineering Index” for the 
five years 1900-5 is announced by the FEryinceering Mogasine, It 
will contain over 1,200 pages, indexing 39,000 articles and papers 


London: Percival 


Excerpt 


. of permanent value on engineering subjects which; hare appeared 


in nearly 200 technical journals, &. We have found the preced- 
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ing volumes so very useful that we look forward with pleasure to 
the appearance of this excellent work. 


Trade Announcements. — In connection with the 
recent comments and correspondence in our pages regarding 
cable contracts at Walthamstow, Messrs. Connolly Bros., Ltd., 
inform us that Messrs. CHAS. F. Quickz & Co., of 315, Euston Road, 
London, N.W., have for many years been their agents in London, 
- holding stocks of their goods, and that they do not deal in any 
description of electrical wires and cables except those made by that 
company. mE 

Messrs. ASTON Bros., LTD., engineers and merchants, of Dublin, 
notify that their branch office at Ocean Buildings, Belfast, will be 
discontinued, and their North of Ireland business will be conducted 
from 38, Donegall Street, Belfast. They have made arrangements 
to continue the business carried on at that address by Messrs. 
Smith & Parkes, under the managerhent of Mr. F. Walford Parkes. 
In addition to the contracting business hitherto carried on by 
Messrs. Smith & Parkes, they have made arrangements to carry a 
representative stock of mechanical and electrical supplies. 

Messrs. R. J. NicHOLSON. & Co., 26, Cannon Street, Manchester, 
have been appointed sole agents in Lancashire and district for 
Messrs. Hugh Scott & Co.'s (Belfast) electric motors. 7 

The CLEVELAND AND. DurHAM CouNTY ELECTRIC Power Co. 
notifies.that from March 1st its address will be Hinton’s Buildings, 
Middlesbrough. 


Pipework Contracts.—Messrs. Epwarp LE Bas 
AND Co., of Billiter Street, E.C., and Millwall, have in hand pipe- 
work contracts for the Boroughs of Shoreditch, Fulham, Barrow-in- 
Furness, and the city of Gloucester, and have just completed similar 
contracts at Middlesbrough, Poplar, Plymouth and Swindon. 


Bastian Lamp.— In the Ocean Express for the 3rd inst. 
there appears an article on the wonderful new Bastian’ light," 
in which a number of applications of the Bastian mercury vapour 
lamp are illustrated —mainly for street lighting—and the lamp, as 
well as its inventor, are eulogised in somewhat fulsome language. 
. It is stated that the lamps are now being delivered at the rate of 
100 per week. 

With this number of the Ocean Express is bound up the monthly 


supplement, the Ocean A. B. C., a wonderful compendium of in- 


formation for travellers. 


Cable Conduit.—A correspondent sends us particulars 
of a system which he has devised for protecting underground cables 
without the defects of the present solid system," Instead of 
supporting the cables on bridges at intervals, he provides & con- 
tinuous wooden casing for the cables, supported on bridges inside 
an outer trough. The top of the casing is removable; the cables 
are laid in position, the cover fixed on, and the whole is then 
surrounded with melted bitumen, which fills the space between the 
inner casing and the outer trough in every direction. Numerous 
advantages are claimed for this system by the patentee, Mr. W. 
Higgins, óf 21, Villas Road, Plumstead, who also has ways of his 
own of impregnating wood, paper, &c., and of reclaiming rubber 
from old cables. 


Country House Lighting.—M Essns. R. J. NICHOLSON 
AND Co. bave recently carried out an interesting E.L. installa- 
tion at a country house near Hereford. The plant consists of a 
4-B.H.P. "Ideal" petrol engine direct coupled to a dynamo, a 
battery of accumulators, and a fully equipped switchboard. A 
special feature of the petrol set, to which we have drawn 
attention on previous occasions, is its simplicity of construc- 
tion. Itcan be completely dismantled and reassembled in less than 
an hour. Absence of complication means fewer risks from break- 
downs, which is a consideration in localities where a skilled man is 
not on the spot. 


LIGHTING AND POWER NOTES. 


Boston.—Terms have not yet been come to between the 
T.C. and the National Provincial Electricity Corporation in regard 
to the company’s application fora prov. order. The former objects 
on the ground that the company has not sufficient capital to carry 
out the work, that the number of streets in the compulsory area is 
insufficient, and that the maximum price to be charged—i.c., 7d.— 
is excessive. The B. of T. has been informed of the facte, and 
suggested a meetiug of representatives of the company and the T.C. 
at its offices on the 19th inst. | 

Messrs. Enright have offered to negotiate with the T.C. in regard 
to its prov. order, and a sub-committee has been appointed to 
discuss terms. 


Burgess Hill.—From the Sussex Daily News we learn 
that the electric lighting of the town has been inaugurated. The 
overhead system has been adopted, and the scheme carried out 
without a prov. order. 


Canada.— The locomotive and car shops of the Canadian 
Pacific Railway at Winnipeg, which have recently been completed, 
are designed to do the heavy repair work for the western lines of 
the system, and in conjunction with them an electrical generating 
station has been erected for supplying power to drive the shop 
machinery, &c. . 


The power house consists of a boiler house and engine.room. The 
former contaios five B. & W. boilers of 250 H.. each for 120 lb. 
pressure, fitted with superheaters ; Northey feed pumps, two Green 
economisers of 480 tubes each, and a Webster feed-water heater. 
Ths engine room contains two 750-H. . Rice & Sargent cross-com- 
pound Corliss engines, each direct connected to a 500-Kw. three- 
phase, 600-volt Canadian G.E.C. generator. Exciting current ie 
supplied by two 30-K w. generators, made by the same company, 
which also supplied the crane motors. 

Three-phase, 550-volt induction motors are used throughout for 
the machine drives and the cranes. In the shops there are about 
150 motors ranging in size from 1 to 50 H.P., and comprising both 
Westinghouse constant and variable apeed types. The starting 
devices adopted for the former are the Westinghouse standard oil 
immersed auto-starters, whilst that for the variable-speed motors 
is a controller of the railway type with grid resistance. as 
The main switchboard is of marble, and consists of 11 panels, i.c., 
five feeder panels, one totalling panel, one spare, two generator, 
one exciter, and one series are light panels. There are two sets of 
bus-bars, and the generator and feeder switches are double throw, 
so that connection can be made from either set of bars. Con- 
nections to the outside circuits are made through a cable tower 
situated behind the board. The outside circuits are of double-braided 
wire carried on 40 ft. wooden poles, and on entering the different 
buildings terminate on oil circuit breakers, fixed as near as possible 
to the point of entry. From each circuit breaker leads are run to 
groups of motors, a group comprising not more than 100 m.p. of 
motors. The wiring on tbe walls and under the floors is in 
armoured conduit, but on the ceiling it is carried on porcelain 
insulators fixed on the roof trusses. 

The lighting of the shops is effected with 110-volt enclosed 
Canadian G.E.C. arc lamps, supplemented by incandescent lamps. 
Transformers to step down the pressure to 110 volts, have been 
installed. The shops are equipped with a complete local telephone 
system, with inter-connection for long-distance calls. The elec- 
trical department of the C. P. R. installed the electric lighting, and 
e 8 alarm system. The electrical engineer-in-charge is Mr. 

. Boyd. | 

An electric power plant has recently been installed in the new 
building of the Bank of Montreal. at Montreal, to furnish light, 
heat and ventilation. The generating plant consists of Willans- 
Westinghouse direct-connected sets of 75 Kw. at 125 volts, running 
at 460 r.p.m. Steam is supplied by three Caldwell water-tube 
boilers of 150 H.P. each, two being fitted with automatic stokers. 
During light load, supply is taken from a Gould storage battery 
of 61 cells and 2,000 ampere-hours' capacity. All the wiring is 
run in conduit. 

For ventilation there are two 15-H.P. Westinghouse motors. 
There are also various other small motors installed for this and 
other purposes. Canadian Electrical News. 


Dover.—The T.C. has applied to the B. of T. for a loan 
of £4,500 for the extension of the plant at the electricity works, 
a ar J the prorision of a 500-Kw. p.. set with condensing 
plant. 


Electric Driving in Cotton Mills.—In the textile 
industry of Bolton, which is the leading centre of the fine 
spinning interest, some interesting experiments are shortly to be 
made in the use of electricity as a motive power, in place of steam. 
For some time past energy has been supplied for power purposes, but 
its use has been, in a large measure, tentative. Recently, however, 
a distinct advance has been made in consequence of a decision of 
the Fine Cotton Spiuners’ and Doublers’ Association to obtain elec- 
tricity for driving the machinery in one group, in their extensive 
mills at Bolton. It is to be hoped that the new departure may prove 
advantageous to the Spinners’ combine, and lead to other develop- 
ments. In anticipation of increased. orders, the Bolton Electricity 
Committee proposes to lay cables somewhat in advance of the 
actual needs of the moment. Inquiries by various firms engaged 
in spinning and weaving justify this step. The high-tension 
three-phase system will be adopted. 


Enfield.—The North Metropolitan E. P. D. Co. has given 
the U.D.C. notice of its intention to commence the necessary works 
to carry out the Enfield E.L. order. 


Glasgow.—The Secretary for Scotland has agreed to the 
Corporation borrowing a further sum of £300,000 for E. L. 
purposes, bringing the total sum raised for the undertaking up to 
£1,700,000. 

The B. of T. has approved of the transfer of the Pollokshaws 
E.L. Order, 1905, to the Corporation. 


Gravesend,—4A L. G. B. inquiry was held on February 14th 
relative to the application of the T.C. for a loan of £7,000 for ex- 
tending the E.L. station and plant. 


Foots Cray.—A company, with a capital of £20,000, 
has been formed to acquire the undertaking authorised by the 
Foots Cray E.L. Order, 1901. 


Hebden Bridge.—Mr. M. K. North, a L.G.B. in- 
spector, recently held an inquiry into an application by the U.D.C. 
for sanction to borrow £2,570 for E.L. purposes, and criticised tbe 
Council's methods of applying the previous loan granted. The 
scheme has cost £978 in excess of its borrowing powers, and the 
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deficiency paid out of the district fund. Alterations were 
made en its original scheme, and instead of putting down two 
250-H.P. sets, originally sanctioned, one 250-H.P. and one 100-H.r. 
sets have been put down. The inspector said tne Council had no 
right to depart from the original scheme without the permission of 
the L.G.B., and he could not say what action the Board would take 
in the matter. Cables laid two years ago are included in the 
present application. MEE. 


Halesowen.—Notice of the revocation of the 1899 
electric lighting order appeared in the Londen Gazette for 
February 16th. : 


Hereford.—Tho T. C. has received from the L. G. B. 


sanction to borrow £4,550 for mains extensions. 


Horley.—The London Gazette for February 16th contains 
notice of the B. of T. revocation of the 1904 electric lighting order. 


Ince.—The U. D.C. on February 14th decided to accept 


the terms offered by Wigan T.C. for the transfer to it of the Ince 
E.L. order. | | 


India.—In the schedule of requirements for new major 
works for 1906-7, we find provision made for Rs. 17,936, to meet 
the cost of the electrical installation at the G.P.O., Madras.— 
Indian Engineering. i 

It has been suggested, as a partial solution of tbe transport 
diffculty in connection with the Bengal collieries, tbat the coal 
should be utilised on the spot for generating electricity and trans- 
mitting the energy to the industrial cities. Such a scheme has 
already been outlined in The Statesman for the transmission of elec- 
trical energy from the Jherriah 'coalfield to Calcutta to drive the 
machinery of the jute mille. 


— 


Loudon.—L.C.C.—4A loan of £15,210 has been granted 


to the Hammersmith B. C. for extension of boiler house, mains, 
transformers and sub-station. 

It bas been decided to oppose various London Power Bills, 12 in 
number, including Hackney, Shoreditch and Stepney. It was 
remarked that £100,000 was expended by local authorities in 
opposing one Bill in the last session. Sir Thos. Brooke Hitching 
is of opinion that Bills should not be promoted by the L.C.C. 
until approved by the local authorities concerned. In the present 
case the proposal is merely a waste of the ratepayers’ money. 

PoPLAR.—To effect a further saving in the works cost, the elec- 

trical engineer has recommended the provision of an overhead bunker 
with equipment at a cost of £3,000. The scheme has been adopted 
by fae Electricity Committee, and tenders are to be invited for the 
work. : 
. BERMONDSEY.—The district auditor has taken exception to the 
system upon which the statement of profit and loss on the elec- 
tricity undertaking is based, with a result that a reduction of 
£209 on the profit of the year is shown. 

In regard to a loan of £5,390 for additional plant, the L.C.C. has 
asked, in view of the various bulk supply schemes ahead, if the 
plant is necessary for immediate needs. The B.C. states that it is 
necessary. ` i 

SHOREDITCH.—A loan of £5,000 has been applied for in connection 
with the change of pressure of supply. 

CAMBERWELL.—The County of London Electric Supply Co., 
has appealed against a condition of the B.C. that mains laid in the 
borough with its consent should be used solely for the purpose of 
supplying electricity within the borough. The L. C. C. has deputed 
its chief engineer and solicitor to attend any inquiry which may be 
held by the B. of T., and to support the B. C. in the matter. 


Manchester. —0n and after March 31st next, the charges 

for electrical energy made by the Corporation for power purposes 
will be reduced. At present the rates are a little complicated. 
They are based on the number of units consumed per electrical 
horse-power of the consumers’ maximum load, according to a scale 
which begins with lid. per unit, in any quarter, when the units 
consumed are less than 150 per H. P., and ends with 1d. per unit in 
any quarter when the units consumed are 450 per H.P. and 
upwards. It is proposed, subject to the approval of the City 
Council, to apply the following scale:—In any quarter when the 
units consumed are below 300 per H. p., 11d. per unit; when the 
units consumed are equal to, or are above 300, 1d. per unit. The 
advantages to be gained by this alteration, in the committee's 
judgment, are a probable increase in consumption, a simplification 
of terms, which should conduce to an easier understanding with 
consumers, and the greater popularity of the supply, besides a 
considerable saving in clerical and other work. If the reduced 
rates are approved, it will be advisable, the committee thinks, to 
have a minimum charge for power purposes of 7s. 6d. per quarter 
(as now charged to lighting consumers), the minimum charge, how- 
cver, to apply to new consumers only—viz., those connected after 
March 31st. 

The Electricity Department is proposing to develop the sale of 
energy for radiator use. It is sugge*ted that radiators be 
supplied to customers on the hire-purchase system, the scale 
of charges to be the same as the proposed new rates for 
power. By the reduction suggested the department hopes to 
successfully compete with economically provided plants, such as 
suction gas plante and oil engines. The committee has orders for 
the supply of energy to several large industrial undertakings, 
including a cotton mill, in the city. | 

The Electricity Committee is opposing the Lancashire Electric 


Power Co.'s Bill on the ground, chiefly, that its promoters 
are seeking to compete with Manchester in the areas of Heston 
Norris, Levenshulme, Gorton, Denton, Audenshaw, DroyIsden, and 
Failswortb. In these districts the provisional lighting orders 
obtained by the local councils have been taken over by the Man- 
chester Corporation. "C 
New Zealand.—W xrLiNGTON,—In reference to the note 
in our issue of November 24th last, Mr. G. 8. Maben, the engineer 
and manager to the City of Wellington E.L. and Power Co., informs 
us tbat the City Council has not decided to give notice of .ita 
intention to purchase the company's undertaking. The figures given 
an the purchase price that would have to be paid in terms of the 
Act, represent only the amount expended on plant, for whic 
amount the Council, it appears, assumed it could purchase the 
undertaking. Mr. Maben says that it is necessary to cbarge the 
high rate of 1s. per unit (not flat rate), with a large sliding scale 
discount, which varies from 3d. to 6d. up to 600 units, and with a 


` gradual increase of discount beyond, in order that accounts may be 


paid promptly. The average price obtained for lighting is 
6:25d. The charge for power, heating, &c., is 3d. per unit. The 
City Council pays the company, approximately, £3,600 per annum, 
and not £8,000, as we mentioned. Our note was written from the 
local report of the Council's minutes. i 


Power Supply Bills.—There is evidence that there will 
be considerable opposition to the Shropshire, Worcestershire and 
Staffordshire Power Bill from the local authorities affected. ' 


Plymouth.—The T.C. has decided to supply energy to 
the tramways at 1°75d. per unit. l 


Rochester.—The Kent Electric Power Co. bas just 
commenced the erection of @ large new generating station at 
Frindsbury (Rochester), close to the bank of the Medway, where 
the company will build a new pier &. Messrs. Babcock and 
Wilcox are to put in the boilers. 


Scunthorpe.—The L.G.B. has informed the U.D.C., 


with reference to the recent inquiry, that there was no weight of 
evidence that the. demand for E.L. would ensure a financial 
success. 


South Africa.—BrTHLEHEM.—Messrs. Harris, Lee and 
Co., electrical engineers, of Johannesburg, have secured the con- 
cession for lighting the town. l 

KIMBERLEY.—Two native employés of De Beers were electro- 
cuted: by grasping the stay wire supporting an electric light 
post. In the first case a wire had become live by defective 
insulation, due to rain. The head electrician deposed that there 
was only & pressure of 80 volts alternating on both pole and 
wire stay. In the second instance a flash of lightning struck and 
discharged on the wires, fused the filling, escaped down the wire 
and struck the deceased when he touched the wire. 

JOHANNESBURG.—The first electrically-driven hoist of any magni- 
tude was lately put in operation on the Village Main Reef mine. 
The three-phase motor is designed for 2,000 volts. Energy will 
be supplied not only to the hoist, but also for the crusher mill, 
tube mills, &c. Thecentral station and the hoist were erected by 
the A. E. G. Electrical Co. of South Africa, Ltd., which also supplied 
the whole of the electrical plant. 

CARB Town.—At the meeting of the City Council on January 
28th, it was moved that the item, £12,500, for street lighting be 
reduced to £11,500, and that an additional £1,000 be set down for 
new lamps. A saving could be effected by switching off the existing 
lights at 2 a.m. instead of letting them burn for some hours longer. 
The matter was referred to the Streets Committee. 

The following abstract of the probable revenue and expenditure : 
of the Council in connection with the electric lighting works fo 
the year 1906 has been published, viz. :— . l . 


EXPENDITURE. 


To management and working £34,920 
Plant extensions 


REVENUE. 


By sale of energy to private 
consumers 


£46,500 7 


PA - à TS 2, 
Btreet lighting and Corpo- Sinking fund and interest.. 14, 000 
ration purposes.. A 15,000 Depreciation .. 25 .. 9,000 
Private connections &n Net profit iJ wx .. 8,077 
miscellaneous. T 1,597 
£63,097 £63,097 


South America.—ARGENTINE RxPUBLIC.—Mr. F. K. 
Cassels has placed before Congress a draft proposal, for a concession to 
utilise the Falls of Iguazá for generating electrical energy and distri- 
but ing it inthe Republic. The proposal isa large one, and the terms 
asked for are as follows :—Sole use of the Falls for 90 years; free 
grant for the same period of all lands required for station buildings, 
&c., and for the erection of conductors, &c.; use of public roads for 
transmission lines; tariffs to be fixed every three years by a com- 
mittee, and these to be based on the capital invested so as to give 
6 per cent. per annum during the first 45 years and 5 per cent. after, 
this after all expenses, depreciation, &c., have been provided for. 
At the expiration of the period asked, all the company's assets 
to become the property of the Government. Durirg the term of 
the concession it is desired that the company shall be free from all 
rates and taxes, and be able to import all plant required free of 
Custom's duties. Power to transfer the concession is asked for, and 
Mr. Cassels has agreed to deposit 350,000 as a guarantee. 

The Review of the River Plate says that the Bahia Blanca North- 
Western Railway Co. has bought out the E. L. Co. of Bahia Blanca, 
&nd the entire plant and installations will be renewed. 
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CurLE.—The Board of Trade Journal states that a concession has 
been granted to Don V. Hudtuvalcker, representing the Iquique 
Lighting Co., for the electric lighting of Iquique for a term of 10 
years. 


Sunderland.—A resolution has been passed by the 
Corporation to oppose the Bills promoted by the County of Durham 
Electric Power Supply Co. and the Newcastle-upon-Tyne Electric 
Supply Co. However, some members of the Corporation evidently 
study the interests of the ratepayers, for which purpose they were 
elected, although the majority of them seem not to realise it. 

Councillor Hope agreed that their interests should be safeguarded, 
but contended that the Corporation could not claim customers as 
their own. If the company could supply the inhabitants of the 
town cheaper than the Corporation, then it was not fair to debar 
those customers from benefiting from the advantages which would 
be conferred upon them by competition. Councillor Summers also 


urged that they bad no right to stop progress and prevent the com- 


petition of private individuals, who might sell at a less price 
tban the Corporation. 


Willington.—The U.D.C. has decided to maintain its 
opposition to the application of the Mid-Durham E.L. Co. for a 
prov. order for E.L. The company had offered to come to an 
agreement with the Council with regard to the use of overhead 
wires in order that the opposition might be withdrawn, but the 
Council felt that the order would give the company an undesirable 
monopoly. 


TRAMWAY AND RAILWAY NOTES. 


Bradford.—The Corporation has decided, in the course 
of a debate in which it was freely admitted that the present 
authorised speed limit of twelve miles an hour for tramcars is 
greatly exceeded, to apply to the B. of T. for sanction for a 
seventeen miles an hour limit. 


Continental Notes.—Itai.y.—According tothe Bolletino 
delle Finanze, &c. (Rome), the Italian Comitato Superiore delle 
Strade ferrate, after having examined the project of the Società 


Veneta for the construction and exploitation of Sicilian “comple- . 


mentary " railways, has decided to accept a new project presented 
to the Minister of Public Works by the Compagnia per le Ferrovie 
Complementari d'Italia, a company recently established in Paris 
with French, Italian and Sicilian capital. The new offer sensibly 
diminishes the amount of Government subvention required. It is 
proposed to construct about 500 kilometres of line in the island, 
and to put them into working within seven years. Moreover, the 
company engages to open to traffic at least 100 kilometres within 
tbree years. The railways will be worked by electric traction. 
The electrical energy will be specially derived from the River Sosio, 
which runs through the provinces of Palermo and Girgenti. The 
company also offers to utiliee the electrical energy remaining from 
the lighting of various municipalities, offers considerable reductions 
in the tariff for passengers and goods, and will quote special rates 
tor workmen. 

A concession has been granted for the construction of an electric 
railway, 40 kilometres long, between Briga and the Ghiacciaio del 
Rodano. 

The Bolletino delle Finanze reports that some two months 
ago the Società della Sila presented to the Minister of Public 
Works an application for a concession for the construction and 

exploitation of an electric railway—narrow gauge and 168 kilo- 
metres long—destined to join Coseuza (the chief town of the pro- 
vince) and the Port of Cotrone. The plans were submitted to the 
Circolo Ferroviaro di Napoli, who have reported in favour of the 
scheme. It is anticipated that the concession will now be granted, 
and that work will shortly be commenced on this important line. 

According to Z'Elettricita (Milan), a meeting has been held to 
promote the construction of an electrica] tramway from Cuneo to 
Carru. The Communes interested will subscribe a sum of 
300,000 lire, to which the Province will add 100,000 lire for sub- 
vention purposes. 

The Teramo Provincial Council has petitioned the Italian Govern- 


ment for a subsidy, with a view to constructing an electric railway 


between Montesilvano and Penne. 

A company has lately been formed in Venice, with a capital of 
£40,000 and the title La Società per le Tramvie del Lido Venezia, 
to construct an electric tramway on the Isola de Lido. 

SPAIN.—It is stated that a new electric railway is shortly to be 
opened, uniting the works of the Sociedad Nueva Montana with the 
iron mines at Camargo. "The length of linc is about 8 kilometres, 
aud the most noteworthy feature cf the line is the tunnel of Las 
Presas, about 712 metres along, W. ich has been constructed by 
Engineer D. Jose Maria Lopez Doris, a 

The Director-General of Public Works has granted a concession 
to the Sociedad Trauvia del Este de Madrid for the construction 
and exploitation of an electric tramway from La Ronda de Valen 
to La Glorieta del Puenta de Toledo. 

It is proposed to grant a concession to the Société d'Electricité 


et de Traction. en Espazne for the construction and exploitation of . 


a secondary railway from the mine San Roque, province of Linares, 
to La Carolina. An application for such a concession has been 
made to the provincial governor at Jaen. 


GrEBMANY.—Plans are being prepared in respect of a projected 
electric tramway between Niendorf and Hamburg. 

It has been decided to construct an electric railway from Mainz 
to Kostheim, and to extend the electric tramway system of Mainz 
from the Rheinallee to the Ingelsheimer Aue. 

Tenders are about to be invited for the construction of an electric 
tramway in the town of Langensidwalbach. 

The electrical normal gauge railway which is to connect 
Blankenese, Hambarg and Ohlsdorf, forms an important part in 
the extensive railway conversion work to be inaugurated in the 
autumn of this year. The large power station installed for these 
railways by the Siemens-S:huckert Works, at Altona, is to be one 
of the most remarkable and extensive plants of this kind, a 
special feature being that it is the first German power station 
immediately producing and supplying to the trolley-wire single- 
phase alternatingecurrent for railway purposes. Four large turbo- 
dynamos generating single-phasc current at 6,300 volta pressure 
and 25 cycles, and having an aggregate output of 10,000 K. P., 
are at first to be installed. The 6,300-volt current is supplied 
immediately to the railway section as far as FHasselbrook. 
while in the other portion of the line the current in the power 


. Station, owing to the great distance, has to be transformed up to 


30,000 volta by means of two transformers, being conveyed through 
two long-distance lines about 15 km. in length to the Barnbeck 
transformer station, there again to be reduced to the required 
pressure of 6,300 volts. Four smaller turbo-dynamos of 600 Kw., 

with converters, which are mainly intended to supply the electric 
lighting, have been constructed by the Lahmeyer Works. The 
switching plant, which has been installed in a special building, is 
an extremely interesting feature to engineers, beiog designed 
according to the very latest experience in this line. 

The recent inspection by the members of the Berlin Electro- 
technical Society of the site of the extension of the Berlin Elevated 
and Underground Electric Railway was accompanied by the pre- 
sentation of an explanatory report dealing with the scheme. At 
present the terminal poiut of the underground linc is situated at 
the Knie station, and it is from this spot that the extension is to 
be made to the West End, with a branch leading to the Wilhelms 
Platz. The total length of the extension will be 2779 miles, of 
which 1:67 mile represents the main section termed the Knie- West 
End; the Knie-Wilhelms Platz section is to be taken in hand 
first. In all there will be four stations on the main line, the first 
being at Krumme Strasse, where the branch to the Wilbelms 
Platz begins. The station at Krumme Strasse has four 
tracks, two for the through traffic towards the West 
End, and two for the branching-off service to the Wilhelms 
Platz. The construction of the tunnel is iu its material 
features the same as in the case of the existing underground 
section. An underground sub-station is being built at thc Krumme 
Strasse station for the working of the extension, the current being 
supplied provisionally from the company's power station in the 
Trebbiner Strasse pending the establishment of a new station at 
Charlottenburg. As the existing power station has no space avail- 
able for the erection of new polyphase current generators, the direct 
current there produced will, by means of motor-gencrators, be con- 
verted into polyphase current at 520 volts, and after transformation 
to 10,000 volts will be transmitted to the sub-station, where a fresh 
transformation by means of motor-generatore will take place. The 
sub-station comprises a main switch room, motor-generator room 
and a battery room, the latter containing 370 cells capable of giving 
888 amperes for one hour. It is proposed to install a further battery 
of smaller size for the lighting of the station, and the tunnel will 
be lighted from the railway working conductor at 750 volts. 

The Bavarian Minister of Railways has for some time past 
had in progress an investigation as to the water-powers avail- 
able in the Alpine district which would be suitable for the gene- 
ration of electrical power for the working of the State railways, 
and it is possiblethat a memorial on the subject will shortly be pre- 
sented to the Diet. It is stated to be the opinion both in Govern- 
ment and Parliamentary circles that no further important sources 
of water-power should be allowed to pass into private possession, but 
that everything should be assured to the State. 'lhe proposed 
Walchensee undertaking, which would be the largest water-power 
enterprise on German territory, is also to be carried out by the 
State, but it is undecided as to the amount of power which would 
be utilised for the State railways. In this connection it is pointed 
out that the complete transformation of the Bavarian railways to 
electric traction would be out of the question, as, “in case of 
mobilisation, Germany could not possibly dispense with the 
thousand locomotives in Bavaria,” whereas electric traction would 
not allow of an uninterrupted service between State and State—a 
matter of great importance in the event of mobilisation. In these 
circumstances it is considered that the Bavarian Government will 
merely make an experiment on a main line, probably between 
Munich and Lindau, on the Lake of Constance. 

SWITZERLAND.— United States Consul Kecue reports that work 
on the construction of the railway to the summit of Mont Blane 
has begun. The line will have a total length of 11; miles, and is 
to be completed within five or six years. The train will be com- 
posed of an electric locomotive and two saloon cars made to accom- 
modate about 80 people. 

A concession has been granted to a syndicate for the construction 
of an electric tramway between Versoix aud Divonne-les-Baine, vid 
Nyon, Prangins and Coppet. The cost of the enterprise is estimated 
at about £: 38,000, of which about £7,972 is to be expended on rolling 
stuck. — Board of Trade Journal, 

AUSTRIA.—A concession has been accorded by the Ministry of 
Railways to the Brinn Electric Street Railways Co, for the building 

and working of electric tramwavs in, the town and outskirts. 

A concession has been granted to the municipality of Trient for 


- 
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the construction and working of an electric line from that city 
through S. Michaele and Cles to Malé, with a branch from 


S8. Michaele to Mezzolombardo. 


Folkestone.—Consequent upon its support of the 
Tramway Bill of the National Electric Construction Co., Folke- 
stone T.C. on February 14th decided to oppose the Folkestone, 
Sandgate and Hythe Tramways Bill promoted by Mr. Sellon. 


Hythe T.C., which has also decided to support the National 


Electric Construction Co.'s scheme, has, bowever, declined to oppose 
the Bill prómoted by Mr. Sellon. : 

Sandgate U.D.C. has received the consent of the B. of T. to pur- 
chase the section of the South-Eastern and Chatham Railway Co.'s 
tramway which is within the Council's district. At present the 
tramway is worked by horses. 


Gorton.— Work has been begun on a new tramway 
system which will be of great bencfit to this working-class suburb 
of Manchester. The Manchester Tramways Committee, which 
some time ago came to an agrcement with the Gorton District 
Council, is laying lines to connect Stockport with Gorton and 
Openshaw, and by a circular route (without passing directly 
through the city) with the Cheetham Hill district. The traffic on 
the new lines will be worked by the Corporation under a lease 
ee rane in terms with that ‘relating to the Gorton and Denton 
c. < 


Greenock.—The employés of the tramway company 
threatened to come out on strike should the company insist on 
enforcing a new rule by which a week's wages was to be retained 


ens lying time. The company withdrew the rule before any action 


was taken by the men. 


hingston-on-Thames.— The Corporation has given 
permission for the new electric tramways, which cross Kingston 
Bridge, to be opened on March 1st, subject to the B. of T. inspec- 
tion proving satisfactory. 

Liverpool.—After a long discussion at an adjourned 
meeting of the Liverpool City Council, the rearrangement of the 


managerial duties of the tramways and electrical departments of 
Liverpool, recommended by the Tramways Committee, was carried. 


The recommendations of the Committee provide for the tramways. 


and the electric power and lighting undertakings being managed 


. by one Committee, to be called the Tramways and Electric Power 


and Lighting Committee. Mr. C. W. Mallins, traffic superintendent, 
is appointed traffic manager; Mr. Thomas Bulmer, deputy 
accountant in the controller's department, secretary to the tram- 
ways department ; Mr. A. B. Holmes, consulting clectrical engineer, 


is to undertake the same duties of control and supervision with 


respect to the electrical and mechanical departments of the tram- 
ways as he now performs with respect to the electric supply depart- 
ment, and Mr. Alfred Clough, resident electrical engineer, clectric 
supply department, is appointed resident electrical engineer to the 
tramways department. 


Liverpool-Southport Electric Railway. — At the 
Liverpool Assizes on the 15th inst. six actions were entered against 
the L. & Y. Railway Co., claiming damages for death or injury 
arising out of the Hall Road disaster on the electric railway last 
July. The case of Mr. Benjamin Sykes, a miller, of Formby, in an 
extensive way of business in Liverpool, was gone into. Mr. Sykes 
and his brother were killed in the accident. He was 60 years of 
age, and his business for the last three years yielded an annual 
profit of £1,400. He left a widow, six sons and five daughters. 
Counsel for the plaintiff complained that under the present law 
£3,200 accruing $o the estate from accident insurances as a result 
of the thrift and forcthought of the deceased, would have to be 
deducted from any amount the jury might award, remarking that it 
was strange that a person who killed another should have the benetit 
of his insurances. The jury awarded £2,950 net, apportioning 
it among the children, the widow receiving by will the whole 
Income of the estate. In a second case Geo. Ellis, a working 
gardener at Southport, was awarded £300 for the loss of his son, 
Sidney Ellis, upon whom he was partly dependent. Two other 
cases were settled on terms which did not transpire. 


London.— METROPOLITAN Districr RarLwAv.—It has 
been decided to abandon the idea of adopting “zone fares " owing 
to certain difficulties connected with the arrangements of other 
companies. The two-minute service is to be inaugurated next 
montb, during the busy periods of the day. 

On Friday last one of the axles of an electric train broke while 
proceeding out of the Mansion House Station, and for two hours all 
traffic to the West on the outer circle was completely blocked. 

The service was again interrupted on Tuesday for nearly two 
hours, between nine and eleven o'clock, due to an engine running 
off the line. 

-BRIGHYON RaiLwav.- The contracts have been signed for the 
electrification of the LB. & S.C. Railway Co.'s suburban line 
between London Bridge and Victoria, via Rye Lane, and it is 
expected that the work will be accomplished within eighteen 
months. In a recent interview with a representative of the Z'ribune, 
Mr. Philip Dawson said tbat the equipment of the line would cost 


less per mile than the electrical work on the Metropolitan, the 


District, or the Lancashire and Yorkshire Railway. 


Manchester.—The rejection by the ratepayers, as the 
result of the recent poll of the Manchester Corporation Bill, which 
contained, amongst other things, certain tramway extension pro- 
posals, bas disappointed many people. The Corporation has always 
aimed at the tramway system the natural artery of com- 
munication between the city and the great residential suburbs. - It 


"groups. 


was hoped at an early date to begin work on the lines authorised 
by the Manchester Southern Tramways Act. Now the citizens’ 
vote will mean a reconsideration of the position, so far as the pro- 
posals to run trams into Cheshire are concerned. It is not sup- - 
posed, however, that the projects which have been the subject of 
negotiation with various local authorities will be abandoned. The 
city has already spent a considerable amount of capital, and a with- 
drawal now would mean 4 serious sacrifice, What the Corporation 
sought, by its omnibus Bill, was the power to purchase land com- 
pulsorily for road widening, and an extension of the time during 
which powers already existing might be exercised. Itis significant 


. of the Manchester Tramways Committee’s attitude that at a 


meeting of the Urmston D.C. last week, a letter from the town 
clerk of Manchester was read intimating that in consequence of the. 
adverse vote of the Manchester ratepayers, it had been decided to 
drop the Urmston Tramways Clauses of the Manchester Bill, but 
that the remainder of the Bill(which contains a provision for a 
three years' extension of the period for constructing lines 


authorised by the Southern Tramways Act) was to be submitted to 


a vote of the ratepayers. 


` ; 

Weston-super-Mare.—The U.D.C. has decided to 
oppose the application of the local Electric Supply Co. for power 
to construct a relief line of tramways on the Marine Parade. 


— 


TELEGRAPH AND TELEPHONE NOTES. 


Australia.—The Commonwealth Government, having 
allowed the Eastern Extension Co. to open private offices for the 
receipt of messages in the capital cities, is now to extend the same 
concession to the Pacific Cable Board. 'The two concerns are to 
have separate telegraph lines between the capitals, a departure 
which will involve the construction of a special line between Mel- 
bourne and Sydney for the Pacific cable, at the coet of several 
thousand pounds, This and other works are considered necessary 
in order that the Federal Government may fulfil its promise to the 
Pacific Cable Board to give to that body precisely the same advan- 
tages as are now enjoyed in Australia by the directors of the 
Eastern Extension Telegraph Co.— Australian Mining Standard. 


Glasgow.— At a recent meeting of the T.C. a Councillor 
gave notice of motion to the effect that the Common Good should 
make a grant of £50,000 to the Corporation Telephone Department, 
in order that it might better meet the opposition against it. 


International Telegraphs.—The Bureau International 
des Administrations Tél¢graphiques has just issued its xd 
for the year 1905. The countries adhering to the Telegraph Con- 


vention are as follows:—Germany, Argentina, Australia, Austria, 


Belgium, Bosnia-Herzegovina, Brazil, Bulgaria, Cape of Good 
Hope, Ceylon, Portuguese Colonies, Crete, Denmark, Egypt, 


Spain, France, Algiers, Great Britain, Greece, Hungary, 
British India, Dutch-India, French Indo-China, Italy, Japan, 
Luxemburg, Madagascar, Montenegro, Natal, Norway, New 


Caledonia, New Zealand, Orange River Colony, Holland, Persia, 
Portugal, Roumania, Russia, Senegal, Servia, Siam, Sweden, 
Switzerland, Transvaal, Tunis, Turkey and Uruguay. 

The telegraph and cable companies are divided into three 
Under the head of adherents are the Black Sea, Com- 
mercial, Deutsch-Atlantische, Eastera-Europe, French, German- 
Dutch, the Rio de la Plata, Telegraph and Telephone,’ Direct 
Spanish, Direct West India, Eastern, Eastern Extension, Great 
Northern, Halifax and Bérmudas, Indo-European, South American, 
Spanish National, West African, West Indian and Panama, and 
Western Telegraph Companics. 

The second group are constituted by those which, though not 
official adherents, generally conform with the service regulations, 
and the following names appear here :—- | 

African Direct, Amazon, American Telegraph and Cable (W. U. 
Co.), Anglo-American, Central and South American, Commercial 
Pacific, Direct United States, Eastern and South African, Europe 
and Azores, Pacific and European, and West Coast of America 
Telegraph Companies. 

The third group is composed of the British North Borneo, Cuba 
Submarine, India-Rubber, Gutta-Percha and "Telegraph, Works, 
Mexican, River Plate, and United States and Hayti Telegraph and 
Cable Companies. These companies only correspond with the 
Bureau International through one or other of the companies above 
named. E 


London.—Post Orrick TELHTHONES.— On Saturday 
last an exceptionally smart piece of work was carried out. In 
order to effect improvements in the “Central” Exchange, and to 
render it fireproof, the whole of the subscribers were changed over 
to the new City“ Exchange. Arrangements had previously been 
made for the transfer by coupling up the lines to the latter 
exchange, with separators in the heat coils; when the signal was 
given, the separators were rapidly removed, the actual operation 
occupying 80 seconds, and affecting about 15,000 lines. The staff 
at once proceeded to test all the lines, and to make the change 
permanent. The process involved very little interference with 
the ordinary service, though there was some delay in getting 
through on Monday. 

. New Atlantic Cable.— Another new cable is to be laid 
across the, Atlantic in connection with the Commercial Cable Co.’s 
system. B ° 


F 
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Municipal Telephońes.—Last week a conference of 


representatives of municipalities owning telephone services was 
held in London, and arrangements were made for approaching the 
Postmaster-General with a view to the renewal of the licences. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 


Trinidad-Demerara (No. 1.) es ee ee ee Aug. 96, 1901 ee ee 
Do A que ec ee oe ee 2 „ Ma 7, 1902 .. ee 
St. Lucia Martinique ee ee es ee es 

Reissa-Issa (Yemen) Camaran EM „ Oct. is 
Cayenne-Pinheiro we Se qu ie zs . <a es 
Port Arthur-Chifu (2105e3) .. ss P .. Mar.7, 1904. ds 


Jamaica-Colon -" Jan. 5, 1905. 
Cadis-Tenerif  .. - 2" sa és .. July 90, 1905 .. s 
Tarifa-Tangier ee ee sb ee se ae Jan. 18, 1904 .. LE 
Puerto Plata-Martinique s " E .. Oct. 80, 1905 
Panama-Buenaventura .. a - s .. Feb.1, 1906 
Buenaventura-St. Elena Feb. 1, 1906 

. Viadivostock-Nagasaki Feb. 7, 1906 
ht. Vincent-Grenada Feb. 16, 1906 
St. Vincent- St. Lucia .. Feb. 16, 1906 
Tangier-Cadiz. .. p Feb. 18. 1906 
Bt. Jacques-Haiphong .. e Feb. 14, 1906 

l LANDLINES, | 

Puerto-Barrios ee .9 ee ee [x es Aug. 98, 1903 ee oe 
Communication with Brasil via Galveston . July 18, 1906 .. 2 
Communiéation with Alaska via Seattle .. .. Jan.17, 1906.. Feb 14. 
Bachkale-Deliman s .. Feb. 12, 1906 .. . 


Spain.—A Royal Commission has been appointed to 
report on the most efficacious and speedy moans of establishing a 
submarine cable between Cadiz and Santa Cruz (Teneriffe).— 
Board of Trade Journal. 


West Indies.—The newspapers have reported earth- 
quakes in the West Indies, aud the interruption of cables between 
St. Vincent and St. Lucia, and St. Vincent and Grenada, cutting 
off St. Vincent and Barbados. 


Wireless Telegraphy.—It is announced that the large 
station for wireless telegraphy, which is being established by the 
German Government near Norddeich, and to which reference was 
made in this journal some time ago, will soon be complcted and 
ready for use. It will prominently serve the interest of the Post 
Office authorities, it is said, and, first of all, will place in communica- 
tion Berlin, Bremen and Hamburg. The station, which will bave a 
radius of action of 930 miles, will cover nearly the whole of 
Europe to St. Petersburg easterly, and Naples in a southerly 
direction. It will be worked by three officials of the Emden telc- 
graph office, who are at present undergoing a special course of 
instruction at Berlin for this purpose. In addition to this station, 
a second one of smaller size is to be built “in the interest of the 
German navy " at the second harbour entrance at Wilhelmsbaven. 
This station is intended to place the latter port iu direct commuui- 
cation with Borkum and Heligoland. A station for wireless messages 
already exists at Borkum, this being the first established on the 
German North Sea coast. It is iu connection with the Borkumriff 
lightship, and is now exclusively used for shipping purposes. 

The experimental station at Machrihanish, on the Mall of Kin- 
tyre, built by the Brown Hoisting Co., of New York, to the order 
of the National Electric Signalling Co, of America, has been com- 
pleted. The signalling tower, which is composed of tubes, is about 
150 ft. high and 5 ft. in diameter, and in its hollow interior are 
ladders for ascending. The mast is topped with a cap, bristling 
with spikes. A network of wires, laid in trenches in the ground 
and covered with earth, leads into a deep trench along the shore. 
The corresponding tower on the American side, which was com- 
pleted some time ago, is situated on the coast of Massachusetts, 
close to Boston. It is stated that communication has been opcned 
between Machrihanish and other “ wireless " stations in the British 
Isles.— Standard. l 
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CONTRACTS OPEN AND CLOSED. 


de 


OPEN. 


Barnes.—March 12th. Water-tube boiler, condenser, 
pump and pipe-work, for the U.D.C. Sec "Official Notices " 
to-day. e 

Bilston.— March 12th. Electric lighting of the new 


schools now being erected at Stonefield. See “ Official Notices“ 
February 9th. 


Cardiff.—February 24th. Electric light fittings for the 


New College buildings in the Cathays Park, Cardiff. Architect, 
Mr. W. D. Caroe, 8a, Whitehall Place, London. 


Croydon.—March 1st. Wiring and electric lighting 
necessary in the Central Fire Station, Park Lane, Croydon. Mr. 
Geo. F. Carter, Borough Engineer, Town Hall, Croydon (deposit 
one guinea). 


Dublin.—March 1st. Electrical works and Supplies for 


buildings of the Commissioners of Public Works. Mr. H. Williams, 
Secretary, Office of Public Works, Dublin. 


Edinburgh.—March 12th. Carbons, pavement boxer, 


meters, service fuse boxes and bitumen, for the Corporation. S 
" Official Notices ” to-day, : rporatio ea 


tramways. 


— Erith.—March 12th. Stores for the electricity works. 
See Official Notices " to-day. - 


Halifax.—February 27th. A 30-35-5.H.P. motor tower 
wagon for the tramways department. See “Official Notices” 
February 9th. 


Hornsey.— February 26th. Cables, junction boxes, fure 
boxes, meters and cable stores. Sce “Official Notices" February 
9th. 


Huddersfield.—March 9th. Vertical engine and piping ; 
750-Kw. traction generator; switchboard and cable extensions, for 
the Tramways Committee. Sve Official Notices ” to-day. 


II ford.— February 26th. Meters, cables, lamps, carbons, 
&c., for the electricity department. See ‘Official Notices” 
February 16th. 


Johannesburg.—March 31st. 350 street lamp fittings, 
50 stays for ditto, and 600 ft. gas barrel for the T.C. See “ Official 
Notices" February 16th. 


Leeds,—April 9th. Steam turbine, two-phase alternator 
and exciter 3,000 KW.), condensing plant and piping, for the elec- 
tric lighting department. See “ Official Notices " to-day. 


L.C.C.—Mareh 26th. Lighting and power installation 
for the Long Grove Asylum, Epsom, now erecting. See “ Official 
Notices” to-day. 


Manchester.—March 3:d. Stores for the Corporation 
See ‘ Official Notices“ to-day. 


- Pontypridd.— March 3rd. Reservoir, condensing plant, 


cooling tower and tank, and artesian well for the U.D.C. See 
„Official Notices" February 9th. 


Portsmouth.—March 5th. Water-tube boiler, econo- 
miser, pumps, condenser, cooling tower, and one triple-expansion 
1.000-K w. slow-tpeed vertical generating set; switchboard alterations 
and additions, for the Corporation. See “ Offcial Notices” 
February 16th. 


Roumania.—The Municipality of Hitesci will shortly “ 
invite tenders for the establishment of an electric lighting system 
in that town. Bourd of Trade Journal. 


Stockport.— March 5th. Five double-deck top-covered 
cars, single truck type, complete with electrical equipment for over- 
head traction. Mr. John Atkinson, Borough Surveyor, Stockport. 


Sunderland.— March 1st. 
deck top- cover type, with approved radial trucks. 
Notices February 16th. 


Sunderland.— March 2nd. Feed pump, cooling tower, 
surface condenser, coal bunkers, &c., for the Electricity Department. 
See Official Notices" January 26th. - 


Six vestibule cars, double- 
See ''Official 


Nwindon.—March 12th. Various materials for the elec- 
tricity and tramways department. See “ Official Notices” to-day. 


Syduey (N.S.W.).—May 7th. Boilers, stokers, pipe- 
work, turbo-alternator, sub-station machinery, switchboards, &c. 
for the Council. See “ Official Notices ” February 9th. 


, 


West Ham.—March 2nd. Lamps, cable, motors, trans- 
formers, meters and cut-out boxes, for the Electricity Department. 
See “ Official Notices” February 16th. 


West Hartlepool.—February 26th. One 500-xw. 
high-speed engine and continuous-current dynamo for the Corpora- 
tion. See “Official Notices " February 9th. 


CLOSED. 
Ballaghadereen (Ireland).— The Castlerea R.D.C. has 


Accepted the tender of [Messrs. James Gordon & Co., of London, 


for the hydraulic turbine, gas engine and suction plant, forming the 
complete power equipment of their electric lighting station, subject 
to the necessary loan being granted by the L.G.B. 


Brighton.—The T.C. has accepted the tender of- the 
British Insulated & Helsby Cables, Ltd., for the supply of tele- 
phone cables, at £81, and that of the Sloan Electrical Co., Ltd., 
for carbons for a year, at £284. 


Bury St. Edmuuds,—The T.C. has accepted the iender 
of the Electrical Power Storage Co., Ltd., for the supply of 100 
positive and negative plates, 104 carboys of acid, 100 wooden trays, 
&c., at £364 13s. 


Glasgow.—The Electricity Committee of the T.C. has 
accepted the following offers for fireclay ducts:—The Glenhoig 
Union Fireclay Co., Ltd., to the extent of one-half of the quantity 
required; the Summerlee & Mossend Iron & Steel Co., Ltd., £o the 
extent of one-half of the quantity required—these being the 
lowest offers, | 4 
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Hammersmith.—The B.C. has placed an order with the 
British Transformer Co., Ltd., at £105, for three controlling boards 
on the Berry series system. m 


London.—The Highways Committee of the L.C.C. 
propose to give to Messrs. Reid Bros., who a few months ago were 
entrasted with a large contract for the laying of cable ducts in 
South London, a similar contract in regard to cable ducts between 
Camberwell Green and Lordship Lane at a cost not exceeding 
£8,000. An additional motor-generator for the Camberwell sub- 
station is to. be obtained from Messrs. Dick, Kerr & Co., at an 
estimated cost of £2,000. 

PoPLAR.—The B.C. has accepted the tender of the A.E.G. English 
Manufacturing Co. to maintain a minimum of 190 }-ampere Nernst 
lamps in the public libraries, at 4s. 6d. per lamp per annum. 


Manchester.—The Corporation Electricity Department 
has placed with Messrs. Bruce Peebles & Co., Ltd., an order for 
Peebles-La Cour motor converters :-—6,000 to 500 volts, 50 periods; 
four 500-Kw. sets, and five 250-Kw. sets (repeat order). 


Rochester.—The T.C. has sealed contracts with Messrs. 
Dick, Kerr & Co. for the construction of the extension of the elec- 
tric tramway system from Star Hill vid the Rocbester-Maidstone 
Road on to Grange, for which a sum of £15,000 1s to be borrowed 
from the Prudential Insurance Co., Ltd. It is also proposed later 
on to extend the trams into Borstal and Strood and Frindsbury, 
and so on to Gad's Hill, Higham, the residential place for some 
years of Charles Dickens. Aa 


Weston-super-Mare.—The U.D.C. has accepted the 
tender of the National Telephone Co., Ltd., for electric fire 
alarms, at £42 per annum for seven years. 


FORTHCOMING EVENTS. 


Te-day's Evente (“riday, February 28rd).—At 5 p.m. Physical Society. Mr. 

C. G. Barkla on Secondary Röntgen Radiation." Messrs. C. W. 8. 
Crawley and F. B. O. Hawes on “ Records of the Difference of 
Potential Between Railway Lines, and a Suggested Method for the 
Observation of Earth Currents and Magnetic Variations.“ 

At8 Ron Electro-Harmonic Society. Ladies’ Night. Concert at the 

olborn Restaurant. 

At 9 p.m. Royal Institution. 
Architecture of Metals.“ 


Prof. J. O. Arnold on The Internal 


Saturday, February Mth.—At 5.45 p.m. I. E. E. (Manchester Students). Dinner 
&t Grand Hotel. 
Association of Engineers-in-Charge. Social Dance. 
Monday, February 2th.—At 7.30 p.m. I.E.E. (Newcastle). Dr. Thornton on 
* The Distribution of Magnetic Induction and Hysteresis Loss in 
Armatures.“ 
At 8 p.m. Society of Arts. Cantor Lecture by Sir Wm. White, on 
* Modern Warsbips." (Lecture V.) 
Tuesday, February Zith.—At 7.80 p.m. I.E.E. (Manchester. Mr. T. H. 
Schoepf on Single-Phase Railway Working. 
Wednesday, February 28th.—At 7.90 p.n. I. E. E. (Students). 
Messrs. H. W. Taylor and C. E. Greenslade. l 
At p iur Society of Arts. Captain G. 8. C. Swinton on London 
c. 


„Fuses, by 


Thursday, March Ist.— At 8.30 p.m. Chemical Society Meeting. 
Friday, March aànd.— I. E. E. (Manchester). Annual Dinner. 
Friday, March and. Junior Institution of Engineers. At 7 p.m. Mr. A P. 
Trotter on Acceleration and Accelerometers.’ At 8 p.m.—Mr. 
L. F. de Peyrecave on Gas Engine Indicators.“ 
Satarday, March 8rd.—At 8 p.m. I. E. E. (students) visit to the P.O. Telephone 
Exchange, Addle Hill, E.C. : 
At 3 p.m. Royal Institution. Prof. J. J. Thomson on The Corpus- 
cular Theory of Matter.“ 
At 8 p.m. Electrical Engineers, R.E.V. Bohemian Concert at Caxton 
all, Westminster. 
At 7.30 p.m. Glasgow Technical College Scientific Society. Mr. A. 
Btewart on ''Portable Electrical Tools and their Application to 
Industrial Purposes." 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THe following orders are issued: 
Monday, February 96th.—'5 A ” j i ; 
rd 4 Company, recruits’ infantry drill, 6 p. m.; tech- 


Tuesday, February ?7th.—*' B” Com y, recruits’ infantry drill, 6 
2 : à m.; - 
nical instruction, 7 p.m. ; medical examination 8 7 p.m. P ons 


; ednesday, Febru 98th.—'* A j n ” ) * 
Companion ary A” badge examination for “C” and “D 


Thursday, March Ist.—""C ” 9 . 
alcar instruction, 7 p.m. Company, recruits’ infantry drill, 6 p.m. ; tech- 


Friday, March m8.—“ D^ C its’ i : " ; 
instruction, T pmi ompany, recruits' infantry drill, 6 p.m.; technical 


Saturday, March Srd.—Week-end instruction for “C” C 
A 2 ompan hole day), 
emian concert at the Caxton Hall, Westminster, at 8 Pa ‘whole day) 


J. H. B. PuiLLIPS, Captain E. E. 
For O. O. E. E. R. E. (V. 


NOTES. 


London Underground Railway Enterprise.— 
American inventive genius has been busy, as everyone knows, with 
the name of the late Mr. Lerkes. Among other of the matters 
attributed to him, with more or less inaccuracy, we find in one 
traction paper that he is described as the builder of London's 
underground railways, whereas he is responsible only for the elec- 
trification of one already existing line, and became more or less 
interested in certain tube schemes. It seems quite a usual thing 
for men in America to dub themselves consulting engineers to 
some or other scheme on this side, with which they have had 
nothing whatever to do. That the Underground Railway has been 
40 years at work is a mere triviality, if an American is to be given 
credit for having built it this century. 

The City and South London Railway is British from start to 
finish, and has run with unintertupted success from the day when, 
as the pioneer tube railway, it was inaugurated. The Central 
London Railway was designed and built by British engineers, and 


only the electrical equipment was American; the rolling stock is 


British, with the possible exception of the motors. The Great 
Northern and City Railway, which for comfort and convenience is 
unexcelled, was wholly British, and so was the Waterloo and City. 
Grantiog that the old Metropolitan District Railway offered the 
biggest problem, and that the electrification was carried out on 
American lines, the fact remains that the operation has proved far 
Írom satisfactory, and breakdowns are still of frequent occurrence, 
to say nothing of the straphanger question. 


Electrie Power on the Clyde.—The use of electrical 
energy for driving purposes is making rapid strides at Govan, and 
we are pleased to note that the motor-hiring scheme of the T.C. is 
making headway. Mr. T. C. Parsons, the burgh electrical engi- 
neer, has forwarded us some particulars regarding the firms that are 
now taking a supply of electricity from the Corporation mains for 
driving their machinery. There are at present 40 motors of a total 
of 460 H. p. out on hire. Although there are a large number of very 
intermittent motors connected up, some of which take a very heavy 
load for a short time, this has been found not to interfere with the 
lighting at all, the overlapping practically neutralising the 
effect. D cs 

The Caledonian Steel Castings Co. has recently converted its 
steam and hand-power foundry cranes to electric driving, and has 
instaled a motor-driven dynamo for electric welding purposes. 
The total horse-power of the cranes amounts to 44 and of the motor- 
generator to 30 H.. The motors are all by the Lancashire Dynamo 
and Motor Co., and the dynamo by Messrs. Siemens Bros. The 
electric welding plant has proved to be of great service in filling 
up holes in castings, which otherwise would have been scrapped, 
and the energy required amounts to an average of only 5 units per 
hour. 

The Govan Ropework Co. has adopted electric driving through- 
out for its new extensions, and has installed 10 motors, totalling 
170 H.. for driving the twine mills, rope walk and auxiliary 
machinery. The works have also been lighted electrically with 
229 16-c.P. lamps and five B. T. H. enclosed arcs. The motors on the 
rope walk are by Messrs. Greenwood & Batley, and the others by 
Messrs. Mavor & Coulson. 

The Glasgow Railway Engineering Co. is also using electric 
driving extensively in its works. The company started with a 
10-H. P. motor to drive a new shop, and finding the result satisfac- 
tory, afterwards installed eight others, the total for the nine motors 
being 95 n.r. Of these one of 7 E.. drives a Massey power 
hammer. One of 33 KH. p. drives a group of tools, which include a 
fan for smiths’ fires and spoke-bending machine. One of 10 E. p. 
drives through spur gear a light set of plate rolls, one of 9 H. P., 
a spur-driven punch and shear, an 8-H.P. variable speed motor 
operates a wheel lathe, two of 4 E. p. each, interpolar, variable 
speed, drive rim lathes, and one of 10 H.P., interpolar, variable 
speed, drives an axle lathe, all through spur gear. It has 
been found with the lathes that the increased production due to 
electric driving rather more than pays for the cost of energy. The 
amount of energy taken by the hammer motor is also extremely 
small, amounting to 6 units per day for a 1-cwt. hammer, knocking 
down tires and working 10 hours. The motors are all hired from 
the Corporation, and are of the Lancashire Dynamo and Motor 
Co.’s make. 

Messrs. Murray, M'Vinnie & Co. have a 25-H.». Mavor and 
Coulson motor, and two of 6 H.P. of the same make, driving groups 
oftools. Messrs. Murray, M'Vinnie state that since putting in the 
motors they have increased the speed of their machinery by 25 per 
cent., the motors running an average load of 15 H. p. at a cost of 


` 11s. 9d. per day, a saving of 58. 9d. per day over steam driving for 


equal power. 

Messrs. Alexander Stephen & Sons, shipbuilders, have opened a 
new repair yard at Govan, and the machinery throughout is driven 
by motors hired from the corporation. The tools at present driven 
consist of:— Shipyard rolls, direct driven by 25-H P. motor, 
punches and shears and angle cutter and countersink, direct driven 
by two motors, one of 7 H.P. and one of 15 E. p., plate plainer, 
belt driven by 20-H.P. motor; machine shop, by motor of 10 K. p., 
aud 3 cwt. Massey power hammer, direct driven by 7-H.P. motor. 
The motor on the shipyard rolls is very heavily compounded, the 
shunt winding being provided to keep the speed down on light 
work. A magnetic brake is provided which pulls the rolls up im- 
mediately current is switched off. 'The motors on the punches and 
shears are carried on brackets bolted to the sides of the machines, 
and drive direct through spur gearing. The motors are of the 
L.D.M. Co.’s make. Messrs. A. Stephen & Sons have also made 
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arrangements to take energy from the Corporation for lighting 
purposes at their shipbuilding yard at Linthouse to the extent of 
about 300 amperes. 

Messrs. Dunsmuir & Jackson, engine builders and boilermakers, 
have adopted electric driving extensively in their shops. Nearly 
all the cranes are converted to electric driving, and a good many 
of the tools. At present there are 17 motors totalling 278 n.r. 
installed, and of these eight are hired from the Corporation, and 
drive, either by belt or spur gearing, punches and shears, travelling 
cranes, an hydraulic pump, drillsand horizontal rolis. The travelling 
cranes were formerly driven by endless ropes, and were converted 
by the Corporation Electricity Department. The hydraulic 
accumulator pump motor is actuated by an automatic capstan 
starter, which starts and stops the motor as the accumulator rises 
and falls. The multiple spindle boiler shell drills are driven from 
a countershaft overhead through coil tlutches, made by the Coil 
Clutch Co., of Johnstone. 
space and to avoid the use of belts as far as possible. The motor 
drives through spur gear on to a short piece of shafting, on each 
end of which is fitted a coil clutch, so that either of the two drills 
can be stopped without stopping the motor or the other drill. 
When the motor was put in, these two machines were speeded up 
about 25 per cent. The horizontal rolls are driven by a 15-H. P. 
series motor through spur gearing, and the motor is provided with 
a tramway type reversible controller and a magnetic brake, and it 
is found that a great deal more work can be got out of the rolls 
than when they were belt driven from a countershaft. The 
motors in the place are chiefly of Messrs. Royce & Co.'s make. 
Messrs. Dunsmuir & Jackson are putting up a large new boiler shop 
which will be driven throughout by electric power taken from the 
Corporation. | 


Institution Notes and Lectures. — INCORPORATED 

MoxroraL ELECTRICAL ASSOCIATION.—The secretary announces 
that the eleventh annual convention will be held in London during 
the week commencing June 18th, and the Council is inviting offers 
of papers from the representatives of committees and engineer mem- 
bers on any of the subjects stated below, or any others to be approved 
by the Council, affecting municipal electrical undertakings :— 
- “The Commercial Development of Electricity Undertakings.” With special 
reference to publicity departments, free and assisted wiring schemes, prepay- 
ment meters, showrooms, s electrical exhibitions, inspection and maintenance 
of consumers’ lamps, canvassers, reduction of selling price of electrical 
energy, &c. 

„Boiler House Plant." With special reference to flue gas testing, treat- 
ment of feed water, coal analysis, the actual saving (in cash) attained by 
using condensers, superheaters, and feed water heaters, at various load 
factors, &c. 

„Steam Turbines.” 

„The Depreciation of Machinery and various Parts of thé Equipment.” 

„Carbon Filament Lamps.“ y . 

“ Public v. Private Supply.” 

“ Tramways.” 

Would-be contributors should forward particulars of the subjects 
they propose to deal with to the secretary at once. 


SHEFFIELD SOCIETY OF ENGINEERS AND METALLURGISTS.—In 
the course of his address as retiring president of the above named 
society, on February 12th, Mr. W. H. Ellis said he had found no 
instance of engineers who bad adopted electric driving instead of 
steam driving having regretted taking the step. Engineers were 
realising that the economy which was actually clear to see, in the way 
of less coal burned for a given amount of work done, did not 
necessarily represent the whole economy brought about by electric 
driving. There were many other economies to be effected by the 
change, though some of them were not easy to put into figures. 
The main question for engineers in connection with electric driving 
now was as to the best source of the power, whether gas engines 
or steam engines, whether reciprocating or turbine. The particular 
circumstances of each case must determine the choice, but generally 
speaking, for powers not exceeding 2,000 H.P., and where a good 
supply of water for condensation was available, steam driving was 
preferable; but where water was limited and a large power had to 
be developed, a gas installation would prove the more economical. 
The effect of having a good supply of producer gas available in a 
works for other purposes must naturally be taken into considera- 
tion in connection with the question of production for electric 
power. In works of a compact nature, where the distances to carry 
the power were not great, there was a strong feeling for adhering 
to the 220-volt continuous current in preference to high-tension 
current. 

INSTITUTION OF ELECTRICAL ENGINEERS—LONDON STUDENTS’ 
SECTION.—On Thursday last week the second annual dinner of the 
I. E. E. London Students’ Section was held at the Holborn 
Restaurant, about 80 being present. Mr. A. G. Ellis, chairman of 
the Students’ Section, presided, supported by many members of the 
Council of the Institution. After the toast of The King" had 
been honoured, Mr. C. H. Lang, vice-chairman, proposed “The 
President and the Institution” in brief and appropriate terme, 
Mr. John Gavey, C.B., President of the Institution, replied, and 
humorously referred to the difficulties with which he had to contend 
in his own young days. He eulogised our excellent technical insti- 
tutions and their eminent heads, and pointed out that the Students’ 
Section had increased from 419 members in 1900 to 1,470 at the 
end of January last. 

Prof. W. E. Ayrton, F.R.S., past-president, also replied, recalling 
the days when he was taken on a tour of inspection by Mr. Gavey, 
who now looked younger than ever. Electrical engineering, he 
said, was now really commencing, and it would fall to the students 
to carry it rapidly up the curve of progress. 

Toasting “The Students’ Section," Prof. S. P. Thompson, F. R. S., 
said that the students could not yet realise the value of their 
privilege of attending the meetings of the Institution. 'The atmo- 
sphere there was very different from that of a college, for there 


This arrangement was put in to save 


they met the rea] men who did things, and were surrounded with 
the spirit of reality. An enormous amount of work was being 
done qvietly by the Institution, there being innumerable meetings 
of committees engaged upon various matters. 

Mr. A. G. Ellis replied, inviting the students to join the 
“ labour” party, and to attend more regularly at the meetings. 
He praised the work of the hon. secretaries, Messrs. E. W. Moss and 
H. W. Taylor, and after reviewing the work of the past session, he 
stated that there would be a visit to Manchester soon after Easter. 

Mr. H. W. Taylor proposed The Guests," and, commenting on 
the difticulty of making a speech at the end of the evening, intro- 
duced a story about certain flame arc lamps in India. Clouds of 
insects collected round these lamps, and fell to the bottom of the 
posts; the local frogs discovered this fact, and congregated round 
the posts to absorb the insects, the final result being a great 
diminution in plague and malaria, thanks to the slaughter of 
the insects. 

Mr. J. Swinburne, past-president, replied, repudiating the sug- 
gestion which had been attributed to him that students should 


. neglect science and go in for commerce; he advised them to go in 


for both. Influenced, he said, by the “stuffed” fishes which decorated 
the walls of the room, he embarked upon a series of amusing 
anecdotes founded upon his early experiences. Mr. W.H. Patchell, 
vice-president, also replied, and after paying a tribute to his pre- 
decessor's talent, stated that electrical engineering practice was 
changing so rapidly that they were all students. As most 
of his staff were absorbed in Parliamentary work, there 
was plenty of room for students. ‘hanks were accorded to 
the hon. secretaries for their labours, and to the amateurs who ably 
provided the musical programme—Messrs. Nadaud, D'Arcy, Sack 
and Taylor. ö 

LER DS UNIVERSITY ENGINEERING SociETY.— At a recent meeting 
of this Society, Prof. Charnock read a paper on the Stability of 
Tall Chimneys." | 

JUNIOR INSTITUTION OF ENGINEERS. — This vigorous young 
society’s annual dinner was held at the Hotel Cecil on February 
10th, the president (Mr. Dugald Clerk) taking the chair. 
Nearly 100 were. present, and the proceedings were heartily 
enjoyed. A special regulation was laid down to the effect that no 
speech should occupy more than five minutes, on pain of reproof 
by an alarum clock; this rule was religiously honoured in the 
breach by almost every speaker. After the loyal toasts, Prof. C. V. 
Boys, F. R. S., proposed The New Parliament" in a non-party 
speech, describing it as an experimental institution. Changing the 
metaphor, he spoke of it as a machine of unknown first cost and 
very questionable efficiency. The contact surfaces were rough, and 
the lubrication took the form of grit introduced into the bearings 
of the working parts by the parts that did no work. Mr. G. 
Croydon-Marks, M.P., replied. The president then read a telegram 
from the chairman of the Institution, Mr. Hunter, who was absent 
in Cairo, and proceeded to the toast of ‘Chemical Science,” 
referring to his early training under Prof. Thorpe, which gave him 
the knowledge of chemistry which had been so useful to him as an 
engineer. Mr. Clerk referred to his epoch-making paper of 1882 
before the Institution of Civil Engineers on the chemistry of the 
gas engine, and protested against the frequent suggest ions tbat all 
advances in science came from abroad; there was no lack of tech- 
nical training in this country, especially in chemistry. Prof. 
Thorpe replied, giving at great length his recollections of the young - 
Dugald Clerk as an enthusiastic seeker after knowledge and a 
genius of the first order 35 years ago. 

Prof. E. J. Mills proposed The Junior Institution of Engi- 
neers,” and also claimed to have appreciated Mr. Clerk 30 years 
ago. Hecongratulated the Institution on its progress, the member- 
ship approaching 1,000, and gently chaffed them about their 
billiards and dancing. In reply, Mr. F. S. Pilling, vice-chairman, 
explained the objects of the Institution, and the advantages derived 
from intercourse between those who had been abroad and those 
who were going, the promotion of discipline and culture, &c. 

Finally, Mr. L. H. Rugg, vice-chairman, proposed the health of 
the President, coupled with the name of the internal combustion 
engine. The President replied, admitting that he was a Glasgow 
Highlander, and complaining that he was known as the gas man." 


. He corrected Mr. Rugg's too eulogistic references to the capabilities 


of the gas engine, and stated that he was engaged in adapting the 
gas engine to marine propulsion, having designed a compound 
reversible gas engine of 600 H.P. In 20 years, he said, large ships 
would be driven by gas engines, using only half the fuel required 
by steam engines. He concluded by giving the credit to the secre- 
tary, Mr. W. T. Dunn, which is his due, and proposed his health, and 
that of the Council. Mr. Dunn briefly replied, and the proceed- 
ings came to a close with Auld Lang Syne.” 

During the evening Miss Mabel Marx, Mr. C. Morton, and Mr. 
P. L. Dunning sang, Mr. T. E. Gatehouse played violin solos, and 
Mr. C. Frood gave musical sketches. 

Rovarn INsTiTUTION.— Last Friday a lecture was given by Mr. 
W. C. D. Whetham on the “Passage of Electricity through 
Liquids." s 


I. E. E. (GLASdOW Section).—The Committee has decided to form 
a Students' Section. 

At Aberdeen on 16th inst., Mr. R. B. Greig, Fordyce Lecturer iu 
Agriculture at the Aberdeen University, lectured on “ Electricity 
and Plant Life.” 

The British Association meeting this year will be held at York, 
under the presidency of Prof. Ray Lancaster. The meeting will 
open on August 1st. 

A lecture on “ Faraday and Modern Electricity” was delivered 
at the University College, Nottingham, on 16th inst., by Mr. J. D. 
Coales, B. Sc. 

„The Use of Electricity in Mining Operations“ was discussed at 
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last week's meeting of the Manchester Geological Society. Mr. 
P. Barrett Coulston read a paper on the subject. ; 


Correetion.—In the first column on p. 819 of this 
issue, at the end of line 19, read pad.“ 


Appointments Vacant.—An open competitive ex- 
amination for not fewer than 12 situations as assistant examiner 
in the Patent Office will be held by the Civil Service Commissioners 
in April next. The examination will commence on the 23rd inst., 
and forms of applications may be obtained on request addressed by 
letter to the Secretary, Civil Service Commission, Burlington 
Gardens, London, W. . 

The Australian Mining Standard says that the Federal Govern- 
ment has decided to create the position of chief electrical engineer 
of the Commonwealth Postal Department, and the Public Service 
Commissioner, Mr. M'Lachlan, is now engaged in drawing up the 
terms and conditions of the appointment. The salary provided on 
the estimates is £750 per year, aud it is expected that several of 
the State electricians will be candidates for the position. One of 
the first subjects the new officer will be asked to devote his atten- 
tion to will be the toll or measured-rate telephone system. Mr. 
Hesketh, the Queensland electrician, strongly recommended its 
adoption after seeing it in operation in America, and the chief 
electrical engineer will be requested to formulate & scheme, to 
gradually introduce it into the central telephone exchanges of the 
several States. 

Meter superintendent for Barking Town (£100) ; temporary elec- 
trical engineering assistant for Dublin electricity works; cable 
jointer for Handsworth. 


Steam Generation by Low-Grade Fuels.—In a 
recent issue of the Engineering Magazine, Mr. W. F. Goodrich con- 
tributes an article dealing with the possibilities of low-grade fuel 
for steam generation. He points out that, in order to obtain a fair 
evaporative efficiency from a fuel containing over 30 per cent. of 
incombustible, the proper way is not to burn the fuel on an 
ordinary fire-grate, but in an external fire-brick cell. By the use of 
such a method it is possible to employ a fire-grate area which is 
quite impracticable under ordinary conditions. A Lancashire 
boiler, for instance, which usually has a grate area of, say, 38 sq. ft., 
might be provided with an external fire-brick cell having from 50 to 
75 sq. ft. grate area; with this area, and artificial draught, it is 
possible to burn an inferior quality of fuel and obtain an evaporative 
efficiency from the boiler which under any other conditions could 
not possibly be obtained. In order to burn, say, 10 cwt. per hour 
of Welsh steam coal in a Lancashire boiler, a good natural draught 
and an unusually smart fireman are necessary. With an external 
cell, on the other hand, having, say, 50 sq. ft. of grate, 30 cwt. of 
pit bank waste could easily be fired per hour. Whilst this fuel 
may have only an evaporative efficiency of 4 lb. of water per lb. of 
fuel, it is possible, owing to the increased grate area, to evaporate 
more than 10,000 Ib. of water from a Lancashire boiler measuring 
30 ft. x 8 ft. The use of forced draught Mr. Goodrich considers to 
be essential, it having been demonstrated that induced draught is 
quite unsuitable for the purpose. 

Touching on the smoke question, Mr. Goodrich appears to be 
jn entire agreement with the views frequently expressed by Mr. 
W. H. Booth in these columns, namely, that it is impossible to 
obtain smokeless combustion from very low grade fuels containing 
a high percentage of volatile matter, unless the fuel has a common- 
sense environment" in the shape of an incandescent firebrick cell. 


In reply to the argument that the large mass of firebrick absorbs 
a considerable quantity of heat, Mr. Goodrich contends that the 
actual heat valuc absorbed by the brickwork is recouped again and 
again by the rapid ignition of gases, and the intense and well 
sustained temperature of the gases passing into the boiler, and as 
to tbe fear that such a cell would be costly in maintenance and 
upkeep, this, the author maintains, is purely a question of design. 
If properly constructed and designed such a furnace will, he says, 
cost no more for maintenance than is often cheerfully paid by steam 
users for fire-bars alone. Mr. Goodrich gives some data as to the 
burning of peat fuel ; and considers that if this fuel were burned in 
an external firebrick cell no difficulty would be experienced in 
obtaining a boiler efficiency equivalent to modern practice with the 
best steam coal. 

Touching on the question of mechanical stokers, the author does 
not think that they have yet obtained that state of perfection which 
is so persistently claimed for them by their makers ; but agrees that 
very considerable progress has been made during the last 10 years. 
Ten years ago, in order to work a coking stoker smokelessly, it was 
necessary to reduce the output of the boiler to about one-half its 
rated capacity, namely, from 3,000 to 4,000 lb. of water evaporated 
per hour for a boiler 30 ft. x 8 ft. Nowadays the same sized boiler, 
fitted with coking stokers and forced draught will, with the same 
quality of fuel, evaporate from 12,000 to 14,000 lb. whilst pre- 
serving a clean chimney. Even higher outputs than this can be 
obtained with sprinkling stokers and artificial draught, but not with 
an entire freedom from smoke. For smokeless combustion the 
author is of opinion that the coking stoker is essential. Still, 
the range of usefulness of mechanical stoking is limited. Such fuels 
as town's refuse, peat, wood, pan breeze, coke breeze, colliery waste, 
and the lowest grades of fuel cannot be dealt with by mechanical 
stokers, and the author's opinion is that town’s refuse never will be 
successfully dealt with by any system of meohnnical firing. 


The Cost of Electrical Nitrie Acid, —Calculations 
have recently been published in como of tho French papers which 
tend to make it appear impossible for nitric acid &ynthesised elece 


of the electrical manufacturing process were greater. 


trically, according to the Birkeland and Eyde process, to compete 


with ammonium sulphate as a fertiliser, or otherwise. Based on 
the claims in the inventors’ patent specification, it is said that the 
yield of the Birkeland-Eyde process, in terms of 100 per cent. nitric 
acid, is 650 kg. per kw.-year, i.e, the metric ton per 1'5 xw.- 
years. The cost of developing electrical current from water power, 
that is to say, the expenses of attending to and lubricating the 
machinery, come to 2:48 centimes at Christiania, and to 3°20 
centimes at Niagara Falls, per Kw.-hour; whence the mean cost 
per year of 8,000 hours for 1:5 kilowatts is shown to be 340'80 fr. 
But that sum is more than the present English selling price (£11 or 
£12, 375 to 300 fr. per ton) of ammonium sulphate. 


Nitric acid of 100 per cent. strength contains about 22 per cent., 
and pure ammonium sulphate about 21 per cent. of combined 
nitrogen, so.that for general purposes it is fair to compare the 
expenses of naking equal weights of the two materials. Hence 
writers would seem to be correct in representing, on the above 
described basis, that the substances cannot compete, and will not 


` be able to do so unless the cost of generating electrical energy 


from water-power can be greatly reduced. It is only right to say 
that a possibility of competition might be also ensured if the yield 
The figure 
we have given above is low ; it is much lower than that quoted by 
Boileau a few months ago (see ELECTRICAL Review for December 
8th, 1905, p. 923). Boileau states that the output of a Birkeland 
apparatus is equal to 900 kg. per Kw.-year; whence, using the 
foregoing data, the cost of the energy per metric ton is only 253 fr. 
Probably this figure is stilla good déal too high to permit of com- 
mercial rivalry between the substances, except when heavy charges 
for freight come in; but at any rate it indicates that our tar friends 
might wait until we do know the cost of electrically combined 
nitrogen before they are so certain of their invulnerability. 


Submarine Telegraphy.—Mr. Charles Bright, F.R.S.E., 
gave a lecture at the Royal Military School, Chatham, on the 9th 
inst., under the auspices of the Royal Engineers, the subject being 
"Submarine Telegraphy.” In the course of his lecture, fully 
iNustrated by lantern slides, Mr. Bright described the methods of 
transmitting electrical signals through cables, and mentioned that 
nowadays the speed of working was only limited by the type of 
cable in accordance with traffic requirements, thus showing that 
wireless telegraphy for commercial purposes had a considerable 
task ahead before it could compete successfully with cables. He 
then went on to describe the various stages of construction in a 
cable, from the copper conductor and insulator to the iron sheathing. 


* The methods of surveying the ocean, of laying the cable and pro- 


viding for irregularities of the bottom, including the landing of the 
shore-ends, were next dealt with; as also of picking up and re- 
pairing when required owing to a fault occurring subsequently, 
this being discovered and localised by means of electrical tests. 
The telegraph fleet of some 50 vessels was then alluded to, 
as well as the cable-testing hut and signalling stations and 
instruments throughout the world. A résumé of submarine 
cable work from the very commencement was then given, with 
portraits of the pioneers. After showing a map of the 
world's cables up to date, Mr. Bright gave a few interesting 
Statistics, It appears that there are some 225,000 miles of cable in 
all at the bottom of the sea, representing 50 millions sterling, each 
line costing about £200 per mile to make and lay. The average 
useful life of a cable nowadays may be anything between 30 and 
40 years according to circumetances. About six million messages 
are conveyed by the world's cables throughout the year, or 
15,000 a day, the working speed for any one cable being 
up to 100 words per minute under present conditions. About 


.90 per cent. of these are sent in code or cipher for busi- 


ness and official purposes. The social; political and strategic 
importance of cables was then discuesed, as well as the tariffs 
which, in the case of the Atlantic lines (of which there are 15) have. 
been reduced from an initial £1 a word tothe present day 1s. a word. 


_ There are, however, it would seem, still some tariffs ranging over 7s. 


a word. 

With reference to the strategic value of cables, Mr. Bright men- 
tioned that a battlesbip, costing a million of money, wag wasted if 
not in the proper position at a critical moment, owing to the lack of 
cable communication. This cost was, perhaps, great—under the 
circumstances—compared with that, for instance, of an Atlantic 
cable costing half a million, but, as Mr. Bright pointed out, the two 
are necessities of the age; and, as he further suggested, we may some 
day find it so, with a Government bereft of national and Imperial 
interests. M ; 


Fatality Claim.—A claim in respect of the accidental 
death of Mr. Alexander D. Melville, an engineerin the employment 
of the British Westinghouse Manufacturing Co., Ltd., which 
occurred in Stirling Road electric sub-station on December 27th 
last, has been lodged with the Electricity Committee of the 
Glasgow T.C. The Committee, having heard the town clerk with 
regard to the matter, instructed him to repudiate liability for the 
claim, 


What is an “ Electrician " ?—The following appeared 
in the Birmingham Daily Post of February 14th ;— 


"LECTRICIAN Wanted, beginning of March, must be used to 

oil engine, repairs, pumps, &c., and good plain carpenter, fill 

in odd time iudoors or out; mnrried, no family ; light employment 

for wife; comfortable homo, Palhry £40 a year to start with,— 
H. C. Potts, Llanyre Hall, Llandrindod Wells, 
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Gas.— Three persons were injured by a gas explosion at 


Pontypool on 15th inst. A fitter employed by the Pontypool 
Electric Light Co. was seeking a fault at the time, and when the 
culvert was being opened the explosion occurred. At Greenwich 
on 17th inst., while gas fitters were at work tracing a leakage in 
the roadway, a serious explosion occurred in a house into which 
the gas had found its way. The premises were set on fire and 
wrecked, and four persons were injured. 


Admiralty Electrical Appointments.—The Times 
states that the Admiralty have decided that the subordinate super- 
vising staff for the Electrical Engineers’ Department at Sheerness 
Dockyard is to consist of an assistant electrical engineer-in-charge, 
at a salary of £300 on appointment under the non-pensionable 
scale, and £250 on appointment (if promoted from inspector of 
electrical fitters) under the pensionable scale, and two inspectors of 
electrical fitters. The assistant electrical engineer is to be in lieu 
of the electrical engineer (Mr. Z. H. Kingdon), who has been 
selected for service at the Admiralty. The drawing staff of the 
department is to consist of a second-class draughtsman and two 
mechanics on drawing duties and the writing staff of a first class 
and a hired writer. . 


Cape Town Electrical Contractors.—The Cape Town 
and District Electrical Contractors’ Association met recently at 
Cape Town and elected Mr. W. B. Phelp, of the British General 
Electric Co., Ltd., as its president. The meeting considered a 
circular recently issued by Mr. Long, the city electrical enginecr, 
forbidding, from January Ist, 1906, the use of Simplex tubing under 
plaster. Nearly all the leading firms of Cape Town have joined 
the Association. Mr. C. G. Trevett is the hon. secretary. 


Postal Service Inquiry.—In the House of Commons, 
on. 20th inst., the Postmaster-General said he had come to the 
conclusion that further inquiry was necessary into the position of 
the principal classes of postal servants. The Government had 
therefore decided to appoint a Sclect Committee of the House of 
Commons to inquire into the question of the adequacy or other- 
wise of their remuneration, having regard to the conditions and 
prospects of their employment, with a view to the settlement of 
the question. The inquiry could not be extended to every class in 
the service. 


The P. & 0. Batti Wallalis.—In a recent issue we 
announced a proposed meeting of electricians who had served 
in the Peninsular and Oriental Steam Navigation Co.’s mail 
steamers. We now learn that as a result of this meeting it has 
been decided to hold the first annual dinner of members and their 
friends at the Holborn Restaurant on Saturday, March 10th, at 
6.30 o'clock. Thirty-six members, all former P. & O. electricians, 
have already joined the society, which will be known as the P. & O. 
Batti Wallahs Society, and the hon. secretary, Mr. E. Sheppard, of 
20, Bucklersbury, E.C., will be pleased to hear from any other 
gentlemen who have not been enrolled. 


4 


French Import Duties.—It is reported that the French 


electrical firms have caused representations to be made to the . 


Government on their behalf with a view to the introduction of a 
large increase in the import duties, namely, from 24s. to 30s. per 
cwt. to 968. per cwt. The suggested advance would affect appa- 
ratus for heavy currents, telegraph and telephone apparatus, and 
measuring and registering instruments. The report to this effect. 
emanates from German sources, which point out that if the increase 
were enforced it would detrimentally affect the exports to France 
from England, Switzerland, Germany, Austria and the United 
States, and that the desire for higher duties represents a retro- 
gression in the capabilities of the French electrical manufacturing 
industry. 


Mackay Cable Companies.—A Reuter's dispatch from 


New York says that the annual report of the trustees of the 
Mackay Companies was issued on 15th inst. The companies now 
own part or all of the capital stock of 74 prosperous cable, tele- 
phone and telegraph companies in the United States, Canada and 
Europe, including the commercial cable and postal telegraph 
systems. The Mackay companies are one of the largest stock- 
holders in the American Telephone and Telegraph Co., commonly 
known as the Bell Telephone Co., and during the past vear 
they have acquired the control of the North American Telegraph 
Co., which for 20 years bas owned and worked the telegraph system 
in Minnesota, Wisconsin, Iowa and Illinois. The report shows that 
the Mackay companies have no debts, and that they hold 
$40,645,600 preferred and $41,330,400 common stock. The laying 
of the fifth cable in the Atlantic Ocean, the establishment of cable 
communication with Newfoundland, and the laying of new cables 
to Japan and China are reterred to in the report. 


A Thirty Years’ Celebration.—On Wednesday even- 
ing last week, Messrs. W. F. Dennis & Co. gave a dinner at the 
Holborn Restaurant, the occasion being the celebration of the 
thirtieth anniversary with the firm of the senior partner, Mr. 
F. A. B. Lord, who joined the late Mr. W. F. Dennis in 1876. 
Covers were laid for 114, and Mr. Lord occupied the chair. 

After the usual loyal toasts, proposed by the chairman, had been 
honoured, the toast of the evening, that of “ The Chairman,” was 
proposed as a four-part pwan in his praise, by Mr. W. T. Spoerer, 


of Messrs. Felten & Guilleaume, Mülheim, Director, R. B. Bumiller, 
of the Antwerp Telephone and Electrical Works, Mr. W. W. 
Rogers, of Felten & Guilleame, Cologne, and Mr. Mclachlan, of 
Messrs. Dennis & Co. Accompanying the song of triumph came 
pe offerings from the quartet named, consisting of solid silver 

wls, cigarette box, ash tray, rose bowl and a drawing room 
clock ; and Mr. E.J. Reid presented Mr. Lord with a gold penknife 
88 à personal souvenir. 

The chairman, in reply, said :—“ A boy was wanted in the City, 
and eventually on February 14th, 1876, I entered the employ of 
Mr. F. W. Dennis. At this time, as some here will remember, the 
business consisted principally in dealing in old metals, an agency for 
Middlesbrough pig-iron, and a roving commission for Henley's, who 
thenhadin full workingthe largerolling mills and wire-drawing plant 
at North Woolwich and South Wales. The turning point of our 
career took place in 1877. The great works of Henley's were silent, 
and F. W. Dennis, with an insight which was remarkable, took over 
the representation of Messrs. Felten & Guilleaume for wire, and 
E. Bocking & Co. for wire rods, and I well remember soon after the 
great delight with which an order for 100 tons of galvanised wire 
was hailed from a firm who have long since given up making strand. 
Time wil! not permit me to go into all the details of how we have 
won the position we hold to-day. At the basis and foundation of 
all, the names of two men stand for all time—I mean Mr. Emil 
Guilleaume and Mr. W. F. Dennis. With such a combination of 
energy, initiative and technical knowledge success was assured from 
the first. It was in such a school as this that I caught to some 
extent the spirit and energy and enthusiasm of the late W. F. 
Dennis, and, after a few years, on moving into larger offices at 
101, Leadenhall Street, be gave me the choice of being either his 
confidential clerk or a traveller; and as he strongly advised me to 
get outside, I did so, and just then barbed wire was invented, which 
gave me a good lift, and many friends who are sitting round this 
table to-night I came into contact with through that pretty article, 
and this was another turning point in my career. About this time 
een we also started making our own wire netting, but eventually 
ound it very difficult to run an agency and a manufacturing 
business, and so sold the machines, which rome of my 
friends will understand I should very much like to have 
just now, with such good discounts ruling. This sale 
however, was not the end of netting machines or wire netting. 
Looking back, one can only wish that it had been, for there is little 
doubt that the Dennis patent continuous wire-netting machines, on 
which a large amount of time and money was spent, and the litiga- 
tion over an Australian shipment of wire netting, largely led to 
the great calamity which overwhelmed us in December, 1889, when 
W. F. Dennis passed away at the early age of 44, and in the prime 
of life amid the regret and esteem of all his friends. I would 
remind you that just at this time the wonderful age of elec- 
tricity was beginning, but even then barbed wire was selling at 
£40 per ton; lead-covered cables were not heard of, and telephones 
were a novelty which few believed in.  Three-ply strand iron-wire 
was used for the overhead conductors, and tbe general public had 
not the luxury of wiping their feet on spiralium wire mats. The 
next few years were years of quiet progress, and during this period 
we were fortunate in securing snother agency, viz, the Antwerp 
Telephone Electrical Works, managed so ably by Rod. B. Bumiller. 
This agency enabled us to complete the connection from mouth to 
ear though many miles apart. During this time we also had been 
representing the firm of Felten & Guilleaume, Cologne, amongst 
export buyers in conjunction with W. W. Rogers for the Home 
Trade for the sale of hemp twines, cords, string, &c. Another 13 
years rolled by, and we come to the vear 1902, when another calamity 
befel our firm by the death of Mr. A. Dennis, senior partner, but 
once more we found the good foundation come to our aid, and with 
the able assistance of an excellent staff we were able still to hold 
our own. The late W. F. Dennis's son and heir, who sits opposite 
me in the vice-chair, became a partner. In these few words you 
have a brief sketch of the history of W. F. Dennis & Co., which 
is, in fact, the history of my career. We have taken counsel of 
those who knew better than we; we have been careful in manage- 
ment and industrious in looking after orders; whether we have 
always had the requisite ability and strength to oppose the fearful 
competition is not for mc to say, but at any rate, we have tried to 
direct our energy into those channels which bring the best results 
and win victory for our principals as well as for ourselves.” 

Other toasts, such as ‘Our Clientèle,” proposed by Mr. Dennis, 
to which four gentlemen responded; "Our Confréres," with five 
responses, one confrére reading a reply, which seemed to us to take 
atleast a quarter of an hour to get through, found the drawing 
room clock pointing to 11.35, at which early hour we had to 
depart to catch our last train. The musical programme, which 
consisted of some 15 or 16 items, might well have been diepensed 
with for everybody wanted to make speeches, and when we retired 
from the scene of revelry some 10 songs and instrumental pieces 
remained unplayed and unsung. 

Mr. York Bowen, one of the most brilliant and promising of 
English composer-executants, played Chopin’s ‘Scherzo in B 
minor" upon one of Messrs. Chappell’s special “ Grands," to an 
audience that seemed strangely lacking in appreciation of the great 
Polish master and his admirable interpreter, but which showed itself 
quick enough to grasp the points of Mr. Fred Rome’s comic song 
„Who's Who." Mr. York Bowen, for whom we felt much sympathy, 
and who, we hope, took everything as merely an“ Episode de la vie 
Wun Artiste," should have played a second piece, a ' Caprice“ of his 
own composition, but he had to leave it sine dic, the musical pro- 
gramme having got quite out of hand. The main function, how- 
ever, was most interesting from a social point of view, and Mr. 
Lord was no doubt highly gratified at finding so largeja number of 
friends forevathered to do-him honour. 
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Post Office Dinner.—The third annual dinner of 
the London Post Office Engineering Department was held on 
Tuesday evening, February 13th, at the Hotel Cecil, Mr. John 
Gavey, C.B., M.LC.E., Engineer-in-Chief of the Post Office and 
President of the Institution of Electrical Engineers, presiding. 

The guests of the evening included the Right Hon. Sydney 
Buxton, M. P., Postmaster-General ; Mr. H. Babington Smith, C. B., 
C. S. I., secretary; Mr. J. Ardron, Sir Robert Hunter, Mr. S. C. 
Hooley; Mr. T. R. Baillie Gage, Mr. A. J. M. Ogilvie, Sir W. H. 
Preece, Major Boys, R. E., D. S. O., Mr. A. W. Heaviside, Dr. 
Walmesley, Mr. H. Ogden, Mr. G. Morgan, Mr. J. W. Willmot, Mr. 
G. F. Preston, and Mr. W. J. Etheridge. A 

After the Royal toasts had been duly honoured, Mr. H. Babington 
Smitb referred to the successful conclusion of an agreement to 
purobase the National Telephone Co.'s system on January 1st, 1912, 
and to the proposed formation of the Institution of Post Office 
Electrical Engineers, assisted hy a grant from the Treasury, and 
proposed the toast of The Engineering Department of the Post 
Office." Mr. Gavey, in his reply, announced that the underground 
telegraph line to Glasgow was completed, and would be opened on 
or after April 1st. In the course of the present year a similar line 
to Chatham would be finished, and one to Reading begun. The 
great telegraph switch for intercommunication throughout the 
Metropolitan area had been completed, and 10,000 new telephone 
stations bad been joined up in London. In conclusion, he con- 
gratulated the staff on the formation of the new Institution. 

Mr. Harrison having briefly proposed the health of ''The 
Visitors," Mr. Sydney Buxton, Postmaster-General, regretted that 
he could not be an engineer, though he was a well-wisher,“ and 
expressed his ise to find wbat a marvellous machine was ccm- 
pes of the Postal Institutions, of which he had no previous 

owledge. He objected to telegraph poles and wires, as he pre- 
ferred Nature unadorned. 3 

Sir Robert Hunter proposed the health of Sir W. H. Precce, 
who, in reply, expressed the pride and pleasure with which he looked 
back upon tbe years he spent in the Post Office. 

During the dinner music was provided by the Hambleton Bijou 
Ladiés' Orchestra, and an excellent programme was performed 
nnder the direction of Mr. E. J. Wood, the artistes including Mr. 


G. Robins, Miss Annie Bartle, Mrs. Kate Firminger, and Mesers. . 


Cockburn, Emlyn and Churcher. 
Niagara Falls.— A Reuter dispatch from Ottawa 


says that the Board of Trade has passed a resolution asking 


the Government to forbid any arrangements that may interfere 
with the right of Canada to develop the water power of Niagara, and 
favouring legislation to probibit the producers of clectric power 
in Canada from transmitting the same to the United States, 
except under contracts terminable in five years. 


OUR PERSONAL COLUMN. 


The Editors invite rlectrical whether connected with the 
technical or the commercial side of the profession and 
also electric tramway and railway officials, to keep readers of 
ELmorRIOAL Ruvisw posted as to their movements. 


Central Station Engineers.—On Thursday evening: 
15th inst., the staff and employés of the Ealing Corporation 
Electricity Department, held their second smoking concert at 
the Electricity Works. The chair was taken by Mr. J. Douglas 
Knight, borough electrical enginecr. 

Mr. E. W. D'ckiNsoN, who has temporarily occupied the position 
of superintendent at the Greenwich Power Station of the L.C.C. 
tramways siace November, 1904, is now proposed to be promoted 
to the permanent staff as station superintendent a'“ a commencing 
salary of £350 a year, rising by annual increments of £25 to £400. 

The resignation of Mr. J. H. F. BALE, the electrical engineer and 
tramways manager, and Mr. W. H. WILKINSON, inspector, have 
been accepted by the Walthamstow UC. D. C. Testimonials under 
seal are to be given to both officere. 

Mr. J. E. BRipbGMAN, a charge engineer at Hanley electricity 
works, has resigned his position, and has taken up an appointment 
as charge engineer at the Tame Valley Works of the Sta'ybridge, 
Mossley, Dukinfield and Hyde Joint Electricity Board under Mr. 
Blackmore, the Board's chief engineer. 

The Electric Power Committee of the Devonport Corporation has 
again decided to recommend the Council to increase the salary of 
the electrical engineer, Mr. J. W. SPARK, from £275 to £300 a year. 

The Middlesbrough T.C., by 16 votes to 10, decided that only the 
bonus of £50 should be paid to the electrical engineer, Mr. H. M. 
TAYLOB, and that his salary should not be increased by £50 per 
annum to £450. The bonus is in respect of additional duties in 
connection with recent extensions. 

The Leigh (Lancs.) T.C. has increased the salary of Mr. A. T. 
Surf. electrical engineer, from £250 to £270 per annum. 

On February 14th, at St. Mary's, Hampstead, N.W., Mr. R. A. 
CHATrocx, city electrical engineer of Birmingham, was married to 
Clara Valentine Sisson, youngest daughter of Mr. Joseph Sisson, 
of Penrith, Cumberland. , 


Tramway Officials.—Mr. Arrx. WALTON, inspector 
tol,the Falkirk and District Electric Tramway Co., has been 


promoted to the position of chief 'inspector]'in|suecession"to[Mr."D 
McConomy, who received an appointment in Motherwell.. 


In connection with the decision of Croydon Borough Couneil to 


take over the entire control of its tramways, the question: of 
managersbip came up for discussion on Monday night. The Tram- 
ways Committee recommended the appointment of Mr. T. B. 


-GoopyER with a salary of £600 per annum. He has been the 


manager for the lessees, the B.E.T. Co., during the whole time they 
bare been in Croydon, and whose tenure closes on May 31st. It 
was recommended that Mr. Goodyer should have entire charge of 
the working, with the exception of any responsibility as to the up- 
keep of rails or track, this being left to the borough road surveyor 
(Mr. E. F. Mondax). Councillor Stapleton, moving the report, 
said the Committee at first thought of advertising for a manager 
at £500, but, after closely going into the matter, felt that the 
exceptional loca] knowledge and business ability of Mr. Goodyer 
justified them in recommending him at £100 extra. Opposition to 
the Committee's recommendations, it may here be stated, had been 
foreshadowed, and Alderman Trumble moved that they be referred 
back. However, before he had disclosed his full reasons, the 
debate was peremptorily adjourned till next Monday under the 
Council's time-limit rule. It is understood that the policy of not 
advertising the appointment is to be criticised. 


General.—Mr. W. A. Scorr and Mr. JohN LkccaT 
have opened offices at 102, St. Mary Street, Cardiff, where they are 
practising under the name Scott & Leggat as consulting engineers 
in collieries, steel works, and engineering works generally. We 
understand that Mr. Scott has been for 15 years with Meters. 
Ernest Scott & Mountain, and has been resident engineer for them 
in South Wales during the past five years, where he has been re- 
sponsible for the carrying out of several | installations in 
collieries and steel works. Mr. John Leggat has been chief designer 


to Messrs. Ernest Scott & Mountain for the past five years. Messrs. 


Scott & Leggat are acting in Wales for Mr. P. J. Mitchell, of 
London, who owns the Rateau exhaust steam utilisation patents, 
for the utilisation of the exhaust steam from colliery winders and 
steel works plant. 


The Bradford Technical College is losing the services of Prof. H. 
BoHLE, who for the last three years has occupied the position of 
Lecturer in Electrical Engineering at the College, and has recently 
been appointed to the newly-instituted Chair of Electro-Technics 
at the Cape Town University. Prof. Bohle, who is leaving Brad- 
ford immediately to take up his new position, has been entertained 
to supper by his colleagues on the staff and presented with six 
volumes of Prof. Arnold's works as a parting gift. 


Mr. W. AusrEN Goopman, of Kandy, Ceylon, was married ou 
.February 7th at Colombo to Miss E. M. Church, of Bowdcn, 
Cheshire. Mr. Goodman for the past six years has held an im- 
portant position with Messrs. Walker, Sons & Co., of London and 
Colombo, and for some years previous to leaving England was with 
the Edison & Swan U. E. L. Co., Ltd., at their Broadheath Works, 
Manchester. ` 


NEW COMPANIES REGISTERED., 


Auglo-Mexican Electric Co., Ltd. (87,403).—This company 
was registered on January 27th, with a capital of £300,000 in £1 shares, to acquire 
any concessions for the utilisation of water power, for the generation and dis- 
tribution of electricity, for electric lighting, hydraulic or electric power supply, 
or for tramways, railways or other public works in Mexico or elsewbere, to 
erect, construct And maintain reservoirs, dams, canals, power stations, mains 
and distributing plant and machinery, and to carry on the business of suppliers 
of electric light and power, manufacturers of motors, generators, converters, 
meters, lamps, materials und batteries, suppliers of hydraulic power, &c. The 
first subscribers (each with one share) are :—J. Tanner, Newton House, Ravenna 
Road, Putney, cashier; E. Andrews, Percy House, Almeric Road, Claphain 
Common, S. W., incorporated accountant; C. J. Newman, 130, Loughborough 
Park, 8.W., accountant; W. P. Devine, 6, Ethelden Road, Shepherd's Bush, 
W., private secretary ; W. R. Bignall, 10, Grove Terrace, Squire's Lane, Finch- 
ley, N., clerk; J. Baker, 53, Seward Road, Hanwell, W., clerk; and C. Reed, 
Elm Tree Villa, Rosenau Road, Battersea” Park, 8.W., clerk. No initial public 
issue. The number of directors is to be not less than three nor more than 
seven; the first are 8. Mackew, 94, Bruton Street, W.;: R. M. Bird, 66, Ashley 
Gardens, S. W.; and J. H. Macdonald, 31, Twyford Mansions, Weymouth Street, 
S. W. Qualification (except first directors) £500; remuneration (except 
managing director) as fixed by the company. Registered office, 35, Great St. 


Helens, E.C. 


Eleetroears, Ltd. (87,418).—This company was registered on 
January th, with a capital of £8,000 in £1 shares, to adopt an agreement with 
W. N. Stewart for the acquisition of certain inventions for improvements in 
(1) the mounting or supporting of electrical motors on electrically-propelled 
vehicles, and (2) the control of electric motors used in connection with 
secondary or storage batteries, to develop and turn to accountthe said inven- 
tions, and to carry on the business of manufacturers of electric accumulators, 
motors, controllers and vehicles and dynamos of all kinds, electricians, engi- 
neers, producers and suppliers of electricity, motive power and light, Ac. The 
first N (each with one share) are: - W. N. Stewart, 51, Ballater Rond, 
Acre Lane, Brixton, S. W., engineer; A. R. Baird, Alderman’s House, Bishops- 
gate Street, E.C., merchant; B. W, Parker, 12, Charles Street, Albert Gate, 
S. W., gentleman; W. R. Riddell, 7, Albion Road, Claphain, S. W., jncorpornted 
accountant; F. O. Swann, 6, East India Avenue, E.C., solicitor; J. Warren, 63, 
Camberwell Grove, S. E., clerk; and T. J. M. Hume, 3, Beechwood Road, 
Hornsey, clerk. No initial public issue. The number cf directors is not to be 
less than three nor more than five; the first are W. N. Stewart (permanent), 
A. R. Baird and B. W. Parker: qualification, 200 shares; remuneraticn, £100 
each per annum, and 5 per cent. of the net profits remaining after 10 per cent. 
dividend is paid (such commission. not to exceed 49% iw any one year). 
Registered office, Alderman's House, Aldernan's Walk, Bishopsgate, 


Strect. E. C. 


* 
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New Electric Rifle and Target Co., Ltd. (87,477).— This 
company was registered on February 2nd, with a capital of £16,000 in £1 shares 
(6,277 A.“ 5,600 B and 4.123 C.). to acquire the undertaking of the Auto- 
Electric Rifle and Target Co., Ltd. (incorporated in 1903), to adopt an agreement 
between R. J. Combin (for the vendor company) and J. G. Main for this com- 
pany), and to carry on the business of manufacturers of and dealers in auto- 
electric rifles, targets and target apparatus of all kinds. The first subscribers 
(each with one A" share) are:—C. Baker, 85, Gresham Street, E. C., solicitor; 


J. G. Main. 103, Malmesbury Road, Bow, E., clerk; A. J. Lovelace, R5, Gresham - 


Street, E. C., solicitor; W. E. Batt, 85, Gresham Street, E.C., solicitor: W. J. 
Webber, 57, Camberwell New Road, 8.E., clerk: P. H. Godwin, 12, Stayton 


Street, Chelsea, clerk; and R. G. Combin, 96, Upper Tulse Hill, S. W., articled . 


clerk. No initial public issue. The number of directors is to be not less than 
two nor more than seven; the first are A. Moul, E. Daoust, D. Winder and W. 
Firth ; qualification, £200; remuneration, £50 each per annum (chairman £25 
extra) and 10 per cent. of the surplus profite remaining after payment of 10 per 
cent. on the A,” 7 per cent. on the B" shares, and 5 per cent. on the “C” 
Shares. If any surplus remains after the said fixed dividends and remuneration 
have been paid, the A" shares shall receive half, the“ B” shares one-third, 
and the C shares one-sixth thereof. 


Tweedales & Smalley, Ltd. (87,450).—This company was 
registered on January 31st, with a capital of £210,000 in £10 shares, to take over 
as a going concern the business carried on at Castleton, near Manchester, by 
E. Tweedale, S. Tweedale and J. Smalley..under the style of Tweedales and 
Smalley, and to carry on the business of cotton machinery makers, machinists, 
ironmastérs, founders, goneral eugineers, agricultural implements manufac- 
turers, 20 ramiths, electricians, suppliers of electricity for all purposes, 
builders of electric cars, tramcars and other vehicles and rolling stock. &c. The 
first subscribers (each with one share) are:— Edmund Tweedale. High Birch, 
Rochdale, machine maker; 8. Tweedale, Sautridge House, Castleton, Lancs., 
machine maker; J. Smalley, Norton Grange, Castleton, Lances.. machine 
maker; J. T. Tweedale, 3, Vicarage Road, Castleton. Lances., machine works 


manager: W. Tweedale, Arncliffe, Rochdale, machine works manager: J. 
Tweedale, High Birch, Rochdale, salesman: R. B. Sinallev. Norton Grange, 


Castleton, Lancs., salesinan; Ernest Tweedale, Rautridge House, Castleton, 

cg., engineer; E. Smalley, Norton Grange, Castleton, Lanes., machine 
fitter; J. E. Tweedale, High Birth, Rochdale, machine fitter; W. Smalley, 
Norton Grange, Castleton, Lancs., machine fitter: L. Tweedale, Sautridge 
House, Castleton, Lancs., machine fitter; und F. Tweedale, High Birch, Roch- 
dale, medical student. No initial public issue. E. Tweedalc, S. Tweedale and 
J. Smalley are permanent governing directors, subject in each case to holding 
£10,000 shares; remuneration, £1,040 each per nnnum, Registered office, 
Castleton, Lancs. 


Dynamic Syndicate, Ltd. (87,473).—This company was regis- 
tered on February 2nd, with a capital of £12,300 in 1,200 5 per cent. cumulative 
preference shares of £10 each and 6,000 ordinary shares of 1s. each, to acquire 
any patents and inventions relating to the production, treatment, storage, 
application, distribution and use of electricity, and to carry on the business of 
suppliers of electric light and power, electricians, mechanical engineers, 
garage keepers, manufacturers of electric cars and vehicles, &c. The first 
subscribers (each with one ordinary share) are:—-F. Minton, 7, New Square, 
Lincoln's Inn, W. C., solicitor; A. C. Goodlet, 20, Copthall Avenue, E. C., 
chartered secretary ; J. Green, 52, West End Avenue, Leyton, engineer ; J. K. 
Goodlet, 3, Hurst Road, Walthamstow, mechanic: D. H. Allen, 20, Copthall 
Avenue, E.C., chartered accountant; H. Gilson, 8. Great St. Helens, E.C., 
solicitor: and W. Eacott. 29, Powell Road, Clapton. N. E., gentleman. No initial 
public issue. The number of directors is to be not less than three nor more 
than seven; the first are D. H. Allan, A. Goodlet and J. Green: qualification, 
100 shares; remuneration (except managing director's) as fixed bv the coin- 
pany. Registered office, 6, Broad Street Place, E.C. 


Zircon Syndicate, Ltd. (87,466).—This company was registered 
oh February 1st, with a capital of £2,000 in £1 shares (sub-division not shown). 
to deal in, manufacture, sell, exploit, distribute and applv incandescent and 
electric lamps of all kinds, &c., and to adopt an agreement with the International 
Dowsing Electric Heating and Appliances Co., Ltd. The first subscribers 
(each with one share) are: -W. Conolly, 10, Fastcheap, E. C., gentleman; E. N. 
Adler, 15, Copthall Avenue, E.C., solicitor; E. 8. M. Perowne, 15, Copthall 
Avenue, E.C., solicitor ; H. J. Dowsing, 24, Budge Row, E. C., electrical engi- 
neer; A. R. Norbert, 24, Budge Row, E. C., director; D. Huntley, 70, Loveday 
Road, West Ealing, electrical engineer; and G. F. Stevens, 3, Chipley Street, 
New Cross, B. E., accountant. No initial public issue. The number of directors 
is to be not leas than two nor more than five : the subscribers are to appoint the 
first; qualification, 50 shares. Registered office, 24, Budge Row, E. C. 


Bettws-y-coed Electric Lighting Co.. Ltd. (87,552).—'l'his 
company was registered on February 10th, with a enpital of £5,000 in £1 shares, 
to acquire from the Urban District Council of Bettwsycoed the Bettwsycoed 
Electric Lighting Provisional Order, 1906, to adopt an agreement with R. 
Conway, H. W. Lance, O. I. Jones, R. V. Johnson, Ann Evans, Kate Pullen, 
R. Parry, H. Roberts, R. Rowlinson, 8. London, T. W. Evans, O. I.. Jones, A. 
Davies and E. B. Smith, and to carry on the business of an electricity supply 
company, electric and mechanical engineers, manufacturers of and dealers in 
electric, magnetic, telegraphic, telephonic and other appliances and apparatus, 
&c. The first subscribers are :—R. Conway, 112, Mostyn Street. Llandudno, 
hotel proprietor, 50 shares; 5. London, Miners Bridge House, Bettwsycoed, 
quarry manager, 50 shares; R. V. Johnson, Lianrwst, solicitor, 1 share; H. W. 
Lance, 9, Ludno Street. Llandudno, electrical engineer, 1 share; O. I. Jones, 
Plasyndre, Llanrwst, gentleman, 1 share; B. H. Pullen, Royal Oak Hotel, 
Llandudno, assistant manager, 1 share; A. Davies, Maelgwyn House, 
Bettwsycoed, inspector, 1 share; H. Holmshaw, Bettwsycoed, retired organ 
builder, 1 share; and E. B. Smith, Oswestry, engineer, 1 share. Minimum 
cash subscription 95 per cent. of the shares offered to the public. The 
number of directors is to be not less than two nor more than seven; the 
first are R. Conway and 8. London; qualification, £50. Registered office, 
Miners Bridge House, Bettwsycoed, Carnarvon. 


Electrical Improvements, Ltd. (7,499).—This company was 
registered on February 5th, with a capital of £2,000 in £1 shares, to acquire 
certain inventions relating to improved methods of electrically turning on and 
lighting up street and other gas lamps, to acquire from W. Pare certain patents 
relating to the said inventions, and to carry on tlie business of electricians, 
mechanical and general engineers, producers and suppliers of electricity, motive 
power and light, Ke. The first subscribers (each with one share) are :—J. 
Pycroft, 235, Woodborough Road, Nottingham, machine builder; L. Pyeroft, 
235, Woodborough Road, Nottingham, mechanic; G. A. Brewin, Vietory Road, 
Beeston, clerk: I. Robinson, 118, Sneinton Dale, Nottingham, cashier; A. E. 
Hacking, 2. Highfield Road, West Bridgford, electrical engineer; L. B. Codd, 
Standard Works, Dame Agnes Street, Nottingham, electrical engineer; and 
R. H. L. Moll, Milton Chambers, Nottingham, solicitor. No initial public 
issue. Table “A” mainly applies. Registered office, 44, Parliament Street, 
Nottingham. 


Tramways Construction Syndicate, Ltd. (57,507).—This 
company was registered on February 5th, with a capital of £5,000 in £1 shares, 
to construct, improve, work, lease or control electric, steam and other tramways 
und railways, motor-'buses, motors and electrical storage, power and lighting 
works in any part of the world, and to carry on the business of carriers of 
passengers und goods, electrical engineers, electricians, contractors, manu- 
facturers of and denlers in tramway, railway, motor, electric, magnetic, 
galvanie and other apparatus, Ke. The first subscribers teach with one share) 
re: E. D, C. Lord, 224, Kingston Road, Merton, gentleman; J. F. Butler, 
29. Staines Road, Ilford, clerk; H. Howes, 16, Kingswood Road, Merton Park, 
Wimbledon, accountant; SW. E. Sammes, 41, Brittania Road, Ilford, 
accountant; A. R. Butler, 22, Staines Road, Ilford, nurseryman: H. G, 
Nicholson, 92, Bavoy Court, W. C., engineers and R. H. Kilis, II, baville Row, 
V., lau student. Nodnitial public issue, The numberof directors da not to bu 
lese than three nor more thao nine: the rubscrmbers are to appoint the fret: 
qualification, £10; vemuncré@tion, £100 per annum divisible, Registered office, 
22, Stainer Road, Ilie. | 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


` - 

British Prometheus Co., Ltd.,'Kingston (74,889).—A memo- 
randum of satisfaction in full of a debenture, dated November "th, 1903, 
securing £250, has been tiled. 


China and Japan Telephone and Electric Co., Ltd. (17,831). 
Issue, on January 24th, of a £500 7 per cent. debenture, part of series created 
November h, 1905, to secure £50,000, charged on the company's undertaking 
and property, present and future. No trustees. Previously issued of same 
series: £12,000. i 


Bath Electric Tramways, Ltd. (74,278).—4A trust deed, dated 
December 98th, 1905, securing £7,000 first inortgage debenture stock (supple- 
mental to a trust deed dated December 6th, 1904), has been registered. Pro- 
perty charged : The further undertaking of the company authorised by the 
Bath Electric Tramways (Light Railway Extensions) Order, 1905, and all per- 
manent ways, stations, car-sheds, depóts, rolling stock, plant and machinery 
used in connection therewith. Trustees: Sir Frederick L. Robinson, 14, 
Observatory Gardens, Campden Hill, W.;: and H. P. Strugis, **Givons," Leather- 
head, Surrey. The trust deed also constitutes further security for £135,000 like 
stock secured by the principal trust deed. 


Electric Light and Power Co. of Japan, Ltd. (60,811).— 
This company's annual return was filed on January 16th, when seven shares 
had been taken up out of a nominal capital of £3,000 in £1 shares, and £7 had 
heen received. Mortgages and charges: Nil. 


Burmah Electric Works Syndicate, Ltd. (63,563).—This 
company's annual return was filed on January 18th, when the entire capital of 
£2,000 in £1 shares had been taken up out of a nominal capital of £2,000 in £1 
Phares, 68. 17d. per share has been called up, resulting in the receipt of £615. 
Mortgages and charges: Nil. 


Perth Electrie Lighting Co., Ltd. (55,898).— This company's 
annual return was filed on January 30th, when "7 shares had been taken up out 
of a nominal capital of £1,000 in £1 shares, Nothing has been called up. Mort- 
gages and charges: Nil. 


Conduit and Insulation, Ltd. (50.527).—This company’s annual 
return was filed on January 3rd, when 33,878 shares had been taken up out of a 
nominal eapital of £40,000 in £1 shares. £1 per share has been called up on 
15.878, inelnding 7 forfeited, dnd £15,878 has been received. £14,000 is con- 
sidered as paid on the remainder, Mortgages and charges: Nil. 


Douglas Southern Electric Tramways, Ltd.—This com- 
pany's annual return was filed on January 31st, when 25,973 preference and 
15.472 ordinary shares had been taken up out of a nominal capital of £50,000 in 
30,000 preference and 20,000 ordinary shares of £1 each. £18,370 has been 
received in respect of 12,566 preference und 5.804 ordinary, and £28,075 is con- 
sidered as paid on 13,407 preference and 9,668 ordinary. Mortgages and charges: 
Nil. 


Hobart Electric Tramway Co., Ltd. (35,926).— Part iculars 
of £50,000 5 per cent. debentures, created by resolution of December 15th, 1905, 
and having the benefit of n trust deed dated February Ist, 1906, have been filed 
pursuant to Hec. 14 (4) of the Companies’ Act, 1900. Property charged (by 
debentures): The company's undertaking and property, present and future, 
including uncalled capital. (By trust deed!: All the company's freehold and 
leasehold property in Tasmania. ‘Trustees: J. G. Bellamy, Finsbury House, 
Blomtield Street, E. C.; and A. Matter, 4, Paper Buildings, E.C. 


Tramways Extension Syndicate, Lfd. (80,128).—A charge on 
the sui of 10s. per share payable on 2,000 preference shares, to secure £600, 
has been registered. Date of charge, February 1st, 1906. Holders: P. Mac- 
fadyen & Co., Winchester House, E. C. 


British Electric Light Wiring Co., Ltd. (58,013).— This 
company's annual return, made up to December lith, was filed on February 
2nd. when 156 shares had been taken up out of a nominal capital of £10,000 in 
£1 shares. £1 per share has been called up on 149, and 10s. per share on 7, and 
£152 10s. has been received. Mortgages and charges: Nil. 


Adelaide Electric Tramways, Ltd. (65,676).—This company's 
annual! return was filed on January 16th, when 7 shares had been taken up and 
paid for in full out of a nominal capital of 43, 000 in £1 shares. Mortgages and 
charges: Nil. 


Tramways Extension Synd!eate, Ltd. 80,128).-—-This com- 
pany's annual return was filed on January 9th, when 3,000 preference and 140 
ordinary shares has been taken up out of a nominal capital of 45,00 in 4,750 

reference shares of £1 each and 5,000 ordinary shares of Is. each. £2,000 hus 
een received. £1,007 remains in arears. Charge for £600 subsequently regis- 
tered. Mortgages and charges: Nil. 


Lancashire United Tramways, Ltd. (47,044).—A trust deed, 
dated February Ist. 1906. to secure £300,000 second debenture stock, has been 
registered, Property charged: Shares and freehold and leasehold heredita- 
ments comprised in a sale agreement dated January 2nd, 1906, and the coni- 
pany's other assets, present and future, including uncalled capital. Trustees: 
sir William B. Forwood, Kt., Bromborough Hall, Chester; and R. Watson, 
Linwood, Renfrewshire, 


Mann, Egerton & Co., Lt4., clectrical engineers, Norwich 
(83,780). — Issue, on February 5th, of £300 5 per cent. debentures, part of series 
created April Ist, 1905, to secure. £10,000, eharged on certain freehold and lease- 
hold properties in Norwich and Ipswich, and the company's undertaking and 
property, present nnd future, including uncalled capital. "Trustees: G. F. 
Buxton, J. P., Dunston Hall, Norfolk: and J. J. D. Paul, J. P., Eaton Grove, 
Norwich. Previously issued of saine series: £9,100, 


Durham Collieries Electric Power Co., Ltd. (83,421). A 
deed of charge, dated January 25th, 1906, to secure £75,000, has been registered. 
Property charged: Certain lands in Durham, 14,995 £1 shares in the Houghton- 
le-Spring and Distriet Electrie Lighting Co., Ltd., IS. paid, £10,000 debentures 
and 6,000 fully paid £1 preference and 8,000 fully paid £1 ordinary shares in the 
Sunderland and District Eleetric Tramways, Ltd., and the company's under- 
taking and property, present and future, including uncalled capital. Holders: 
Trustee, Exeeutors and Securities Insurance Corporation, Ltd., Winchester 
House, Old Broad Street, E.C. 


Charing Cross, West-End and City Electricity Supply Cor- 
poration, Ltd, (20. 1220. Issue, on February Sth, of a £72,000 5 por cent. deben- 
ture, part of series created May 31st, 190], to secure £500,000, Property 
charged: The undertaking constituted by the “City of London Electric 
Lighting Order, 1599," confirmed by the Electric Lighting Order Confirmation. 
(No. 20), 1800," and the moneys and iesets then or thereafter belonging to that 
undertaking, und any present. and futuro. investments by the company in the 
Buppliero! Constrüetion Co., Ltd, No trustees; Holders: Law Life Assurance 
„ole, Utd, 187. Fleet Beet EC. Previously. issued ol same series: 
& 400,000, 
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ELECTRIC LIGHTING AT TIENTSIN. | 


hailed with satisfaction, as a method of illumination vastly 
superior to the tallow candle and the kerosine oil lamp. 


THE formal opening ceremony of the new power house in 
connection with the installation of the electric light in the 


F1G.:2.—DisTRIBUTION POLE LINE, AND LaTTICE Pork 


JFia. 1.— THE TIENTSIN GENERATING STATION, SHOWING THE 
FEEDING-POINT. 


WORKS STAFF, ALSO THE OVERHEAD FEEDERS. 
British settlement in Tientsin, was held by the directors of The company’s gas works suffered considerable damage 
the Tientsin Gas and Electric Light Co. on August 27th, 
for the whole 


during the Boxer trouble, and shortly after the restoration of 


1905, when the switching-on of the light peace, when offers for an electric light installation in the town 


Fic. 3.—VIEW OF THE GENERATING PLANT. — 

were made to the municipality by other parties, the directors 
of the company decided in their own interests to lay before 
the Council a competitive offer with a similar object. This 


started by the Tientsin Gas Co., Ltd. It was at that time proved a wise step, which incidentally “saved the money 
a 


of the two concessions was carried out in the presence of a 


large company. 
| Seventeen years ago a system of oil-gas illumination was 
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invested in the gas undertaking ; the directors-have given 
the town the option between gas and electricity, and it is 
interesting to note that electricity is carrying the day. 

The whole of the work, including the buildings and the 


Fic. 4.—BoILER PLANT, SHOWING ALSO: CONDENSER,2FILTER AND FEED3PUMPs. 


generating and distributing systems, was designed and $ car- 
ried out by Messrs. Arnhold Karberg & Co., of - Tientein, at 
a cost of £15,000, under the supervision of their consulting 
engineer, Mr. Geo. van Corbac, to whom we are indebted for 


the particulars given, and of Mr. 
A. J. C. Waterland, the chief engineer 
of the-Tientsin,Gas and Electric Co. 
The works, which we illustrate in 
fig. 1, are situated close to a canal, 
where-'a large plot of land has been 
acquired, to serve for extensions and 
other purposes. 

The buildings comprise an engine 
room 60 ft. x 30 ft., a boiler house 
60 ft. x 37 ft., together with a suite 
of offices for the chief engineer and his 
assistants. The buildings are of brick, 
and of ornamental design, and space has 
been provided for additional machinery. 

The chimney is of wrought-iron, 
4 ft. in diameter and 85 ft. high; it 
was imported in sections and riveted 
together on the site. In passing, we 
may note that it is said to be the highest 
iron chimney in China. 

The generators were constructed by 
the Electrical Co. (of London), and are 
direct coupled to high speed enclosed 
engines of Messrs. Robey & Co.’s make. 
The small set is capable of developing 
I0 Kw. at 550 r.p.m., and each of the two 
larger sets, 80 KW. at 400 r.p.m. Each 
machine is capable of carrying an 
emergency load of 25 per cent. in excess 
of the normal load for two hours 
without injury, and they often do work 
at this load : as with the Chinese work- 
man, and for economical reasons, it is 
thought better to load one machine as 
much as possible, in order to avoid 
switching in more machines than neces- 
sary. Each engine is designed for 


forced lubrication, oil being supplied to all the wearing sur- 
faces at a pressure of 15 lb. per square inch. 


wire continuous current statione in this country, and which 


Fr Rev 


has been adopted in the Tientsin station, is the provision of 

static balancers, instead of a balancing motor-generator. 
The: arrangement is very simple and effective. The 

balancers are placed in a chamber below the switchboard 


and require no attention; they are 
capable of dealing with a 25 per cent. 
out-of-balance current. 

A view of the generating plant is 
given in fip. 3. The main switchboard 
seen in fig. 5 is of white marble, mounted 
on iron supports and enclosed in 
polished fire proofed wood framing. It 
contains three dynamo panels and one 
feeder panel. The former panels are 
equipped with two ammeters, a three-pole 
main switch, a B.T.H. wattmeter, and 
a D. P. main fuse. 

The feeder panel has two ammeters 
and a multiple switch that enables the 
ammeters to be put on to any one of 


the five feeders leaving the station. 


Above the panels are four illu- 
minated dial voltmeters; one is con- 
nected direct to the bus-bars; one by 
means of a multiple switch to the 
dynamos, and the other two are con- 
nected through multiple switches to 
the pilot wires, and thus to the various 
feeding pointe. 

At the back of the board two marble 
feeder panels are fixed, from which the 
feeder wires are taken through plug 
fuses, the whole arrangement being 
very simple, complete and compact. 


The’, boiler plant consists of two Babcock & Wilcox 
standard pattern boilers, each capable of evaporating 4,200 
lb. of water per hour. The furnace gases pass through a 
Green economiser, ej route to the chimney. Each boiler has a 


m rm 
zr £J 


uli 


Fic. 5.—THE MAIN SWITCHBOARD, SHOWING THE OUTGOING FEEDERS, &C. 


heating surface of 1,619 sq. ft., and tis provided [with 


LE all the usual fittings. "The working pressure is 160 Ib. per 
One feature which is occasionally met with in three- sq. inch. 


At the side of the boilers is a Worthington surface con- 
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denser of 700 sq. ft. areu, and two Tangye feed pumps, each 
capable of pumping 500 gallons of water per hour, against 
the steam pressure of 160 lb. 

The exhaust steam from the engines passes through a 
Baker oil separator before entering the condenser, and the 
feed water before entering the boilers is passed through a 
feed filter. A 1,000- 
gallon feed tank is pro- 
vided as a standby. 

The steam pipes are 
lap-welded mild steel, 
and the exhaust pipes 
are of cast-iron, and 
were made locally, by 


the Tientsin Iron 
Works. 
An interesting 


feature is the overhead 
system of mains which 
has been adopted. 
The feeders consist of 
bare conductors 14 sq. 
in. and 075 sq. in. 
area for the outers, and 
075 sq. in. and 040 
sq. in. for the middle 
wires. 

The distribution 
network throughout 
consiste of 040 sq. in. 
conductors, while for 
the street lighting, the 
areas adopted are 025 
sq. in., *016 sq. in. and 
"008sq.in. The feeder 
wires are carried on 
steel lattice poles, and 
the street lighting and distribution wires on Mannesmann 
tubular poles. 

The streets are lighted by 234 32-c.p. incandescent lamps 
fitted on ornamental brackets attached to the poles. The 
practice being to switch the lights on in groups from the 
five feeding points. 

We illustrate in fig. 2 a feeding point, where is shown 
the arrangement. of circular bus-bars; each feeder and 
distributor is fused at these points, so that it is an easy 
matter to isolate any desired section. 

With a suitably designed overhead system, such as that at 


THE CAR DEPoT. 


Fic. 2. —DARTFOBD : 


Tientsin, faults are practically; unknown, and the main 
superintendent has a very happy time.. „ eee 
Sometimes, however, things occur .which-are apt to bring 


the existence of the mains back to'the superintendent’s mind, 


as, for instance, when some .Chinese bricklayers tied. all the 
conductors together in a bunch to their scaffolding. 
Since the works were formally opened, the equivalent of 


6,500 8-c.P. lamps has been connected, and the maximum 
load has reached 88 Kw. i pog 


The company have a wiring department, which: has com- 


pleted 60 installations and has work in hand for a further 20. 


Energy is sold by meter, at 36 dollar cente per B.O.T. 


unit (about 8d.), and the municipality pay $89-90 per 


Frg.41.—DaABTFORD: VIEW OF THE GENERATING PLANT IN THE POWER STATION. 


32-c.P. lamp for street lighting, for an average iof 3,650 
hours per annum, exclusive of renewals of lamps, cleaning, 
&c. 


This is about 4d. per unit. 
Coal is fairly cheap and good; Honan: anthracite, an 


excellent steam coal, costs about 26s. per ton d/d, and small 
coal about 12s. | 


Chinese labour is, of course, cheap; the works staff con- 


BROWETT-LINDLEY FOWLER | GENERATOR, 
t INSTALLED; INC CONNECTION, WITH; THE. TRAMWAYS. 


Fic. 3.—DARTFORD : 


sists'of 2 Chinese clerk, who speaks English well, an ‘assistant, 
who is similarly acquainted with! English, ‘one fitter, two 
drivers, two stokers, four coolies, two lamplighters, a store- 
keeper ‘and a watchman; and the wages amount to about 
£15 per month. In addition tothe Chinese staff there are 
two European shift engineers. foam 

During November, 15, 834 units were. sold to-private con- 
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sumers and for street lighting, and the revenue obtained 
therefrom was $4,088; the total works costs were $1,911, 
thus showing a good surplus. We hope shortly to publish 
the accounts of this undertaking, which, as it is a typical 
Chinese electric supply, will no doubt interest engineers in 
this country. 


Pd 


THE DARTFORD LIGHT RAILWAYS. 


Last week we referred briefly to the inauguration of the 
Dartford; Urban District Council's light railway system, 
which occurred on the 14th inst. 

The routes now brought into service form an important 
link in the various tramway systems which will connect up 
Gravesend, Dartford, Erith and Bexley with the Woolwich 
terminus of the L.C.C. tramway network. 

The lines constructed form a junction with the existing 
tramways of the Bexley Council at Crayford, and ran 
through the town of Dartford to Horn’s Cross on the oppo- 
site side, a point within: 14 miles of the terminus of the 
Gravesend and Northfleet tramways; there are also two short 
branches. The “ missing link," which can be seen in the 
plan of routes below, was omitted owing to the opposi- 
tion of the S.E. & C. Railway Co. 

The route mileage is some 64 miles, mostly single track 
with turnouts, constructed on the overhead trolley principle, 
and involving 
several sharp curves 
and three gradients 
of 1 in 12 to l in 153. 

The total cost, 
inclusive of land 
and street improve- 
ments, is approxi- 
mately £93,000 ; 
Messrs. J. G. White 
and Co., who were 
the contractors for 
the whole of the 
work, with the 
exception of the 
power plant and 
buildings, are also 
the lessees of the 
undertaking for 15 
years, the Council 
having the option 
of terminating the 
lease at the end of 
five or 10 years, and 
Messrs. White de- 
fray ing interest 
and sinking fund 
charges during the 
term of the lease. 


X cw h 
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The rails are of British standard section, weighing 100 lb. 
per yard, and jointed together by continuous rail joint 
plates: all the joints and the rails at 1 5-ft. intervals 


| 
| 
. | 
— — — 


throughout the route, are anchored to the concrete 

underbed. 40t s ö ea 
The anchors used, consist of 12 in. sq. plates, } in. thick 

under the concrete, bolted to the rails with two 1-in. bolts. 


Fic. 4.—'THE Tramway SWITCHBOARD. 


The ccacrete 
work and paving is 
of normal character ; 
granite and wood 
block paving has 
been  used-i-as 


à circumstances 

— , -e : 8 L 

- required. | ^. 
The whole of 


the special work 


— 


crossings is « of 
manganese steel, 
and was supplied 
a : by Messrs.  Had- 

— 2 NP field. 
BB | | In the electrical 

* M 

f * track, double con- 
cealed bonds of 4/0 
B. & S. gauge, are 
used at the joints, 
with intermediate 
bonds at 40-yard 
intervals. The 
overhead con- 
struction is mostly 
of the side bracket 
type, and a double 


= 
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2/0 B. & S. gauge trolley wire is employed through- 
out with soldered ears. Owing to space restrictions, and the 
existence of market rights in the centre of the town, the 


— EN at junctions and 


equipment of the 


— — —— —— 4 ee — eR mesmd 
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arrangement of the junctions there, proved matter of 
difficulty involving curves of small radius ; from this point a 
short branch leads to the car-shed, passing, en route, under 
a railway bridge, to the girders of which, as no drilling of 
the structure was permitted, the tramway overhead work was 
attached entirely by means of clamping. 

The car depót is erected on land adjoining the Council's 
destruetor and electricity works. 

It consists of a main brick building 120 ft. long and 48 ft. 
wide, designed to facilitate extension when required, and 
capable of housing 16 cars on the four tracks which it 
contains. - | 

Inspection pits are provided under three tracks, and 
adjoining are workshops and store buildings. 

Kinnear steel rolling doors are provided at the car 
entrances ; the depót and electricity works extensions were 
erected. by Mr. W. F. Blay, of Dartford. 

Twelve double-deck single-truck cars, each with a seating 
capacity of 56 passengers, have been supplied by the United 
Electric Car Co., as sub-contractors. | 

The trucks are of the Brill 21 E type; the electrical 
equipments, including two 30-H.P. motors, are of Messrs. 
Dick, Kerr's manufacture. ; 

In addition to the hand-brakes, Westinghouse mag- 
netic track brakes are fitted for use on the down 
gradients, on which the speed is limited to four miles 
per hour. : 

Energy for the operation of the system is supplied from 
the Council's generating plant, which was originally put 
down in 1901, with a view to both light- ` 
ing and traction work. "The price per un 
varies from 2d. to 14$d., according to the 
quantity. | 

For steam raising, four Lancashire 
boilers are installed, one being provided 
with a Sugden superheater, and the work- 
ing pressure being 160 lb. per sq. in. 

A Pimbley type economiser, of 192 
tubes, is inserted in the main flue, and 
in connection with the boiler-feeding plant 
a Lassen & Hjort's water-purifying and 
filtering plant is installed. 

The generating plant comprises two 200- 
H.P. Reavell two-crank engines with direct- 
coupled G.E.C. 100-Kw. generators; a 
400-H.P. three-crank engine by the same 
builders coupled to a 300-Kw. generator 
by the Lancashire Dynamo and Motor 
Co., and a recently installed 300-H. P. 
two- crank Browett-Lindley engine coupled 
to a 200-kw. Fowler generator. The 
engines are of the compound, high-speed 
enclosed types specialised in by the builders, and ure run 
condensing. The condensing plant is of the Ledward 
. evaporative type, with an Edwards air-pump, and is capable 
of dealing with 10,000 Ib. steam per hour. 

The water supply is obtained from two wells with 
the town supply as an alternative. 

The generating plant is supplemented by a 270-cell 
A.B.P. lighting battery, and by a new traction battery con- 
sisting of 250 E.P.S. cells, which has just been installed in 
conjunction with a reversible motor-booster, supplied by the 
Lancashire Dynamo and Motor Co. | 

The original lighting switchboard has been enlarged from 
time to time, and a new traction board has been supplied by 
Messrs. Ferranti. ; 

T wo positive feeder cables run from the generating station 
for supplying opposite ends of the route; from one of these 
a short branch feeder runs. 

The above cables are paper-insulated and laid solid in 
troughing ; they supply as usual, through feeder pillars to 
the overhead line, at }-mile intervals. 

A complete telephone installation has been provided in 
conjunction with the sectional pillars, giving communication 
between those points and the car depót. 

One negative feeder is provided, armoured and laid direct. 
Messrs. Henley wero the sub-contractors for the cable work 
und feeder pillars, 

In concluding this brief description, our thanks are due 
to Messrs. Hawtayne & Leden, the consulting engineers, 


— 


-—— — DARTFORD LICHT RAILWAYS..——- - ; * 


Fic. 7. DARTFORD: 


and to Messrs. J. G. White & Co., the principal contractors 
for the work, for their kind assistance. | 

Mr. J. D. Pember is the Council's electrical engineer, 
and Mr. A. D. Murdoch is the tramways engineer and 
manager. | 


Electric Shock. — An accident which took place at 
Fremantle, West Australia, in November last is worth putting on 
record, on aecount of the singular circumstances under which it 
occurred. J. White, an employé of Messrs. Noyes Bros., con- 
structing engineers to the Fremantle Tramway Board, was painting 
one of the poles carrying live wires, when it was observed that he had 
fallen prostrate acrosa the cables, and his flesh and clothes were burn- 
ing. A messenger hastened to the power station to cut off the current. 
-White appeared to be conscious throughout, but his left hand was 
burned to a cinder, and his right arm was almost burnt through at 


the elbow; yet he seemed to be free from pain, and he spoke 


once or twice on the way to the hospital, where he walked in 
without assistance. The pressure on the cables was 2,206 volts. 
In spite of his frightful injuries, the latest report was that he was 
making progress towards recovery. 


Electric Cabs in Berlin.—The introduction of electric 
cabs in Berlin is being made on a larger scale than that which 
characterised the experiment made in London a few years ago with 
cabs having bodies painted yellow. In Berlin, the business is in 
the hands of the Elektromobile Droschken Actien-Gesellschaft, 
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SPECIAL JUNCTION IN THE CENTRE OF THE TOWN. 


which expects next month to be in possession of the whole of the 
120 vehicles which were ordered originally. According to the 
company's first report, which covers the period between May and 
December inclusive, delay took place in the delivery of the charging 
plant and the cabs, owing to strikes and the great activity pre- 
vailing in the trades concerned. As a consequence, the first cabs 
were received only last September, and a larger number in 
December, so that the public service rendered by the vehicles was 
only cn a small scale. Nevertheless, the directors state that the 
working results have shown that the business will be a remunera- 


tive one as now carried out by the company on a more extensive 


basis. The cabs are in constant demand, and the receipts per mile 
correspond with the.calculations upon which the company was 
founded. The accounts show a slight surplus of income over 
expenditure, although no provision has been made for depreciation 
for the short term during which the cabs were in service. It is 
now proposed to increase the share capital from £75,000 to £150,000 
for the purpose of expanding the business. This augmentation has 
just been sanctioned, and a syndicate has arranged to take over the 
new shares at the rate of 110 per cent. 


Strack off the Register. 


IT is officially announced that the following companies have been 
struck off the register and are dissolved :— 


Dumont Electric Ignition and Self-Starter Co. 
Great Western Electric Light and Power Co. 
King Arc Lamp Co. 
Lancashire and Yorkshire Electrio Tramways, 
London Mica Co. 
North Cheshire Rubber Co. 
Bnelgrove Electrio Cash Register Till Syndicate, 
Taipo Aocumulator Co. 
Wa TRlaing rans . tricky Suppl 

CTI ways an ectric u Co. 
Worlds New Accumulator Co, iud 
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CITY NOTES. 


WitH reference to our comments of last 

Electrie Light week upon this company's refusal to admit us 
and Traction to its annual meeting, we have had a call from 
Co. of the secretary of the company, explaining that 
Australia, Ltd. it was not the intention that the ELECTRICAL 
Rzvigw should be excluded. 

generally were given, we understand, with regard to the Press, in 
order that the limited accommodation might not be taken up by 
newspaper men of a certain class, but apparently these orders were 
exceeded. We are informed that the chairman imparted little 
additional information beyond that already published in the report. 


Metropolitan District Railway Co. 


SIR GEORGE GIBB presided at the half-yearly meeting, held at 
Westminster Palace Hotel on Monday. He said that he fully 
appreciated the difficulties of the problems they had to face. It 
would be idle for him to conceal from himself that, during the 
transition period ofthe introduction of electric traction, bit by bit, 
along with steam working, the public had had many legitimate 
grounds of complaint. Doubtless every effort has been made to 


introduce the new form of traction with the minimum of incon- 


venience to the public, and quite recently there had been an un- 
doubted improvement. Not only had the installation of automatic 
signalling been opened from Earl's Court to the Mansion House, 
but a substantially increased service of trains had been put on, and 
the weekly failures, which he knew from experience of electric 
traction were bound to occur for a considerable time afte: the trains 
first began to work, were showing a tendency to become fewer and 
fewer in number. But he said frankly that he did not think the 
train service was what it ought to be, and he trusted that, with the 
assistance of the general manager, Mr. Young, and the other officers 
of the company, they might shortly improve the train service and 
get into smoother working. 

Mr. R. W. PznBks, M.P., deputy-chairman, said that they had not 
been able until quite lately to put on an increased service of trains. 
At the present moment they were running over the most crowded 
sections, between South Kensington and Mansion House, 24 trains 
in the hour, against 18 trains in the hour which they were running 
upto the middle of December. That number of trains they hoped 
to increase to 30 per hour on that crowded section to 27 on March 
lst, and possibly up to 30 in the course of March. That would 
afford greater accommodation in the rush-hours of the day; but 
they could not hope—at all events for a long time to come—to 
arrive at the condition when everybody travelling in their cars 
would be able to be accommodated with a seat. He need hardly 
say that at the present moment, owing to the circumstances dealt 
with in the accounts, the financial results of the application of elec- 
trification to the railway were not what they anticipated. The 
extra cost, undoubtedly, to the railway within this half-year of 
working partly under steam and partly under electric traction, had 
been very considerable, and there had been the necessary, but 
costly, wastage of current caused by the transition from one means 
of traction to the other, and by the necessity for educating the 
large number of drivers as to the economical handling of the new 
motive power. The traftic expeuses showed an advance of £13,238. 
In the train they bad seven men in charge, against four men—the 
driver, stoker and two guards—who used to be in charge of similar 
steam trains. 


Tyneside Tramways and Tramroads Co. 


THE annual meeting was held on 12th inst. at Newcastle, Lord 
Armstrong presiding. The report for tbe half-year ended December 
31st, 1905, stated:— - 


The surplus of receipts over expenses is £2,387, which, with the balance of 
last half-year of £266, makes a total to the credit of profit and loss account of 
42. (02, and after deducting interest on debentures, lonns, &c., there remains an 
available balance of £696 198. 2d. The gross profit for 190% shows an increase 
over that of any preceding vear, but the interest payable on mortgage, loans 
&c., being greater, the net balance is reduced. The directors propose to deal 
with this balance by placing £600 to the credit of the reserve account, and 
carrying forward £96 19s. 2d. The competition of the electritied portion of the 
North-Enstern Railway has accounted for a considerable diminution in the 

long-distance " trafic. The natural increase in other directions has taken 
some time to counteract this effect, and even now has done little more than 
balance the reduction. ‘Ihe whole of the track. overhead line, and rolling 
stock has been kept in thorough repair during the past year out of revenue. 


The CHAIRMAN, in moving the report, said that the results had 
proved rather disappointing, but they had made every effort to 
curtail expenditure, for increasing the profit as far as was possible 
without impairing the maintenance and etlicieney of the service. 
The company had made some progress during the past vear. ‘They 
had not gone backwards as might appear from the fact that for the 
first time no dividend was payable beyond the interim dividend 
paid in August last. Asa matter of fact, there was an increase in 
the gross profits for 1904, and this would have appeared greater in 
comparison than it was but for the fact that in the amounts 
received during 1004 there was a sum of £554 received from the 
authorities as rebates in rates paid in previous vears, and credited to 
profit and loss account. They had made provress in every direction. 
The number of miles run in 1903 was 418,502, in 1904 it was 654,116 
and in 1905 it was 666,820, In 1903 they carried 2,641,915 
passengers, in 1904 they carried 3,365,277, and in!1905 they carried 


Instructions 


8,809,432. The total traffic receipts were in 1903 £16,362, in 1904 
£19,728, and in 1905 £20,963. In 1903 the gross profit was £3,104, 
in 1904 it was £4,842, and in 1905 it was £5,488. The most 
important factor in their receipts had undoubtedly been the com- 
petition of the electrified railway to Tynemouth. The adverse 
effect of this was practically inappreciable in the first six months 
of the electrification, but it had become very marked during the 
early months of 1905. But so far as could be seen from the traffic 


. records they had now experienced the full effects of this compe- 


tition. During the last three months it had become stationary. 
With reference to their running powers, the arrangement with the 
Newcastle-on-Tyne Corporation had been entirely satisfactory to 
both parties and to the public so far as concerned the routes that 
were already open. The Newcastle-on-Tyne Corporation had 


experienced certain engineering difficulties on the riverside route, 


and, as a consequence, the delay in opening the traffic on that route 
still continued. This delay involved the company in a material 
loss. They were debarred from deriving any revenue on this head, 
and they urged the Corporation to find some way of overcoming 
their difficulty, for the benefit of the travelling public no less than 
for the sake of the tramway revenue. 

Dr. Merz seconded the resolution. 

Mr. C. D. HILL. said that at the last meeting he suggested that 
they should consider well before they extended their operations. 
The directors had not taken that advice, and now they came forward 
with that report, and said it was the long-distance traffic that had 
affected their profits. He would like to know which was the long 
route that had affected their receipts like that. He asked where 
had been the leakage. 

The CHarBMAN said that passengers who used to come from 
Wallsend and Tynemouth now used the electrified railway. Their 
standing charges had increased during the past year and this 
accounted for them having a smaller amount available for dividend. 

Capt. James Bort said he was very much dissatisfied with the 
financial position and working of the company. He moved that a 
committee be appointed to look into the working of the Tyneside 
Tramways, consisting of two of the present directors, three of the 
most competent shareholders, and one expert in the management 
of electrical tramways. 

The proposition was seconded by a lady. 

The CBAIBMAN said he had no objection, but he pointed out that 
the cost of the Newcastle tramways was 6'9d. per car-mile, and for 
the Tyneside Tramways it was 57d. per car-mile. | 

Mr. Harrison (ex-Mayor of Wallsend) pointed to the loss arising 
through the difficulty with the riverside route. 

When Capt. BorT's proposition was put to the meeting, 11 voted 
forand 11 against it,and the Chairman gave his casting vote 
against it. 


Chelsea Electricity Supply Co. 


THE directors’ report for the year ended December 31st, 1905, says 
that the profit for the year amounts to £36,030, which with £1,170 
brought forward and £281 balance of interest, makes & total of 
£37,481. After deducting interest on debenture stock, £7,875; 
interim dividend 6 per cent. on preference shares, £900; interim 
dividend on ordinary shares at the rate of 44 per cent. per annum, 
£4,999; amount written off suspense account, £1,891, there remains 
& balance of £21,816, which the directors recommend shall be 
appropriated as follows: 


To credit of renewals and depreciation fund T us .. £10,918 

To final dividend on preference shares, making 6 per cent. for 
the year .. Bs 23 Da M: " is " ee 900 

To final dividend on ordinary shares at the rate of 74 per cent. 
per annum, making 6 per cent. for the year .. = 24 8.332 

To dividend of 8 per cent. on the 5,000 on ordinary shares ex- 
changed for founders’ shares D E " eT 750 
Leaving to be carried forward d ha as T ke 916 
£21,816 


The 500 founders’ shares of £1 each were extinguished by the provisions of 
the Chelsea Electricity Supply Co.'s Act, 1905, and 5,000 ordinary shares of £5 
each were issued in exchange for them in July, 1905. For the year 1905 these 
new ordinary shares are entitled to dividend at half the rate paid for the year 
on the old ordinary shares and will from January Ist, 1906, rank pari passu with 
the old ordinary shares. 

To the amount of the suspense account brought forward from last year, £4,725, 
has been added an expenditure of £948, incurred in promoting the Act for the 
extinetion of the founders’ shares and in safeguarding the company's interests 
in respect of the numerous Bills for the supply of electricity which were before- 
Parliament in 1905. The total amount, £5,674, has been written off by placing 
one-third, £1,891, to the debit of revenue account and the balance, £3,783, to 
the renewals and depreciation fund. The number of hunps connected on 
December 31st, 1905, was 221,800, an addition of 11,150 during the year, and the 
total number of units sold was 3,272,038, being 9,626 more than the previous 
year. 

The smallness of this increase is due partly to a reduction in the demand by 
some of the large consumers, and partly to a falling off in building operations in 
the district, which, it is believed, will prove to be only temporary. 


Chatham and District Light Railways Co. 


THE meeting was held on February 14th, at 83. Cannon Street, 
E.C, Mr. A. R. Monks presiding. One shareholder only was 
present. 

The directors’ report, which was adopted, stated that for the 
half-year ended December 31st the receipts were £18,505 and the 
expenses £12,800 = 45.705. After adding the balance brought 
forward from June 30tb, 1905, 42,568, and, deducting interest on 
debentures £1,000, there remained £7,273. Of this amount £2,000 
has been transferred to reserve for depreciation; £387 has been 
written off; a 5 per cent. dividend is paid on the preference and 
3 per cent. on the ordinary shares, and £699 has been carried to 
the revenue new account. During the half-year the balance of the 
additional capital (£3,500) l. „been issued and _fully;paid)up:> The 
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Rochester Corporation are proceeding with the construction. of en 
extension ling to Delce Grange, which will be leased to this 


company. 


Half-year Miles Passenge Traffic Average Car No.of 

ended. open. carried. receipts. fare. mileage. cars. 
Dec. 81,1904 .. 9393 8,459,119 £215,945 100 110d. 416,865 85 
June 80,1905 .. 988 8,515,695 £16,175 146  1:10d. 408,815 40 
Dec. 81,1905 .. 988 998 £17,995 01 111d. 459,240 40 


Notting Hill Electric Lighting Co. 


THE directors’ report to December 31st, 1905, says that the ex- 
penditure on capital account during the year has been £4,093, 
including £2,302 for new mains, and £1,157 for new machinery 
erected at the Bulmer Place Station. The total capital expenditure 
has been £228,360. The cost of the joint station to date has 
amounted to £152,728, and joint debenture stock amounting to 
£152,500 has been issued. This stock is subject to a cumulative 
sinking fund, which now amounts to £16,048, invested in trustee 
securities. "The following table shows the progress of the com- 


pany during three years :— : 
Equivalent of 
l 8 c.p. lamps. Profit. 
2908 116,960 £15,018 
3904  .. 132192 — .. ex £19,890 
1905 ees 148,102 se ee £19,984 


The number of consumers is now 2,486, and 98 per cent. of these 
are supplied at 200 volts. The gross revenue for the year was 
£35,315, showing an increase of £750, and the tota! net profit 
was £19,984. From this there have to be deducted the follow- 
ing sums: — Depreciation, renewal and reserve fond, £3,000; 
debenture interest, £2,560; Kensington and Notting Hill joint 
debenture stock—interest, £1,872; sinking fund, £993; leaving a 
balance available for dividend of £11,559. The directors recom- 
mend the peyment of the usual dividend of 6 per cent. on both 
the preference and ordinary shares, and that the balance of £3,249 
be divided in accordance with the Articles of Association, one-half 
amounting to £1,624, being credited to the founders' shares and the 
other balf to the ordinary and preference sbares. "This will enable 
& further 1j per cent. to be paid on both ordinary and preference, 
with a distribution of £3 per sbare on the founders’ shares. An 
interim dividend of 3 per cent. was paid to the holders of the 
ordinary shares on July lst, and the balance of 44 per cent. will be 
paid forthwith, together with the distribution on the founders' 
shares. The preference shares having received their full 6 per 
cent., the 14 per cent. bonus will be added to the interim dividend 
on these shares, to be paid on July 1st next. 

Lew and Parliamentary costs amounting to £785 1s. were incurred in success- 
tony opposing various new schemes brought before Parliament in connection 
wi supply of electricity in London, which might have injuriously affected 
tbe interests of this company. During the current session several measures 
will be submitted to Parliament for supplying current in bulk to authorised 
undertakers, and there is also a Bill promoted by one of the London companies, 
which as it at present stands would give it powers of competition in eve 
of London. The directors have received assurances that it is not intende to 
interfere with this company's interests in any way, but they have adopted a 
watohful attitude. 

At the quinquennial valuation, the value for rating of the company's in- 
dividual property was raised from £4,598 to £7,656, and that of the Wood Lane 
works from £3,567 to £5,688. It should be pointed out that the rating of the 


company's property is based upon its earnings, and is therefore in reality an 
additional income-tax. ii ' d 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c., DURING THE YEAR 
ENDING DECEMBER S1sT, 1906. 


Units generated and purchased 2,815,458 
Units sold— 
Public lamps 25 ee . RAA 
Private consumers by meter 1,628,071 
Total sold .. Es v T By . - "T 1,711,955 
Units used on works .. ah jt ys e is ys 21,320 
Total units accounted for d x EP xs x 1,733,275 
Units expended in distribution, transformers, and accumu- 
lators " zu i T js = 7 "m 642,183 
Number of public lamps m T RE^ cse ys 62 
Total maximum supply demanded - Ws 24 im Sa 1,870 kw. 


South Metropolitan Electric. Light and Power Co. 


THE report of the directors for the year ended December 31st, 1905, 
says that the revenue account shows a credit balance of £22,131, 
which, with £6,707, the balance brought forward from the previous 
year, makes a total of £28,838. After deducting £7,965 for interest 
on debenture stock paid and accrued, and for other interest, and 
£2,988 for-interim dividend paid on 7 per cent. cumulative pre- 
ference shares, there remains a balance of £17,885, which the 
directors recommend should be dealt with as follows:—Final 
dividend upon the 7 per cent. cum. pref. shares, £3,460; depre- 
ciation account, £4,000 ; dividend to December 31st, 1905, upon 
the ordinary shares at the rate of 2j per cent. per annum, £2,677 ; 
and that the balance of £7,748 be carried forward. The business of 
the company continues to make steady progress, as will be seen 
by the following comparative figures:— 


8-c.P. Jam No. of Gross Net 
Year. connected. Increase. consumers. revenue. Expenditure. revenue. 
1908 60,540 15,624 1,734 £19,450 £8,409 £11,041 
1904* 108,991 47,851 2,555 £28,797 £12,222 £16,575 
1906 125,074 17,283 2,858 £35,422 £13,290 £22,131 


Including Crystal Palace Co.'s area from June 16th, 1904. 


The expenditure of the Crystal Palace and District Electric 
Supply Co., Ltd., has been brought into the capital account at the 
figures certified by the official auditor to the Board of Trade, at the 
date of transfer. The difference between the amount of the 
certified accounts and the price paid by this company has been 
applied in writing down the following items in capital account 


v 


No. 3:—Expenditure of the Crystal Palace Co., machinery and 
plant, £13,116; cost of provisional orders, &c., £17,806; and in 
writing off the account in the general balance-sheet, obtaining 
release of debenture stock-holders' rights, £22,158. During the 

ear a further £51,708 44 per cent. debenture stock, 32,600 pre- 
erence shares, and 16,300 ordinary shares of £1 each were offered to 
the proprietors, and largely over-subscribed. The net premiums 
arising from this issue amount to £5,245, The directors have applied 
£1,745 of this amount in reduction of preliminary expenses 
account, and have carried the balance of £3,500 to reserve account. 
In order to deal with the rapidly-increasing demand for power, and 
to afford a supply of energy in bulk, authorised by the company's 
Act of 1903, the directors are erecting a further engine and boiler 
house on the most economical and up*to-date lines. The directors 
are applying for power in the ensuing session of Parliament to . 
make agreements for combination with other companies, and for the 
supply of energy in bulk to, and for taking energy from, one another. 


Cambridge Electric Supply Co. 


Tum directors’ report states that during the year 1905 there have 
been connected, the equivalent of 3,224 8-c.P. lamps, making a total 
to date of 50,336. 


The number of units supplied during the year has been 550,640, an increase of 
more than 86,000 units. During the yeartwo new steam dynamos have been de- 
livered, in addition to a fifth boiler and a new feed-pump. At the same time one 
of the original steam dynamos, which had become too small for its work, has been 
disposed of. An extension has been made to the boiler house which greatly 
facilitates the handling of the coal. £5,000 has been received by the company, 
being the balance of the debenture issue, which is now fully paid up. During the 
year the rating assessment on the company's undertaking has been very greatly 
increased, and the directors are taking all the necessary steps to obtain a 
reduction. After placing the sum of £1,744 to depreciation fund account, 
which will bring up the amount standing to the credit of that account to £4,000, 
the accounts of the company show a balance of £5,991, which added to £1,764 
brought forward from 1904, makes £7,755. An interim dividend of 24 per cent.. 
absorbing £2,120, has already been paid, and after deducting debenture and 
other interest £1,982, there remains a net balance of £4,303 available for 
dividend. Out of this the directors recommend the payment of a further 
dividend of 84 per cent., making 6 percent. for the year. This will absorb 
£2,968, leaving & balance to carry forward, subject to adjustment of income-tax, 
of about £1,334. s 


Westminster Electric Supply Corporation. 


THE directors’ report for the year 1905 states that the supply of 
current, which, on December 31st, 1904, was provided for the 
equivalent of 711,679 lamps of 8 C.., had increased by December 
31st, 1905, to the equivalent of 764,930 lamps, and applications for 
supply continue to come in at a satisfactory rate. 


The length of roadway in which continuous current mains have been laid 
now exceeds 77 miles, making about 298 miles of ducts, into which upwards of 
241 miles of copper (strip and eable) have been drawn. In addition, three miles 
of trunk mains (12 miles of ways) are laid in the company's area to connect the 
stations with the Central Electric Supply Co.'s station at St. John's Wood. 
The system of public lighting und en by this Corporation continues to give 

t satisfaction. The station of the Central Electric Supply Co. at 8t. John's 
ood has been working well during the year, and has supplied a large amount 
of current to this company. The new transformer station at Duke-Street 
Gardens is now completed and at work. By the Thames Embankment Improve- 
ment scheme, the London County Council have obtained powers to acquire the 
Corporation's generating station in Millbank Street, but have to reinstate the 
station on a new site. is matter has been referred to arbitration, which is 
now proceeding. The whole of the recent issue of 50,000 preference shares was 
taken up by the shareholders at a premium of 7s. 6d. per share, and this pre. 
mium has been taken into reserve fund, out of which the cost of conversion of 
the 5 per cent. preference shares, and expenses of the issue of the new 44 per 
cent. preference shares will be paid. | 


The reduction in price which came into force on January Ist. 
1905, has, as was anticipated, resulted in the sale of an increased 
number of units, although for the present there has been & decrease 
in the year's revenue. The charge for current used for power, 
heating and cooking, has been further reduced to Id. a unit from 
January Ist, 1906. The continued increase in the rates and heavy 
Parliamentary expenses have also contributed to the decrease in the 
balanee available for dividend. The recent quinquennial valua- 
tion, even after successful appeal, has resulted in an addition to 
the rateable value of the company's undertaking of no less than 
£20,000, which, on present figures, equals a yearly increase on rates 
of £7,000, or over 60 per cent. This must hamper the board in 
their desire to make a further reduction in the charge for elec- 
tricity. 

In the last Session of Parliament, the company had to oppose the Bill of a 
new company, and heavy expenses amounting to 44, 200 were necessarily 
incurred in defending the company’s interests. A similar Bill has been again 
deposited for the ensuing session—as have also Bills by other companies, and 
by the London County Council. The powers and privileges they ask are con- 
siderably in excess of those which have been granted to company's supplying 
electricity in London hitherto, and if eontirmed by Parliament, would give them 
great advantages in competition with existing companies working under pro- 
visional orders. The directors consider that if further powers are granted they 


‘should be given to the existing companies, and that the proper way to deal with 


the question of the supply of electricitv in London is to allow a grouping of 
adjacent companies for mutual assistance in providing a bulk supply. 


In these circumstances, althoueh the balance available is suffi- 
cient to pay a dividend at the same rate as last year, the directors 
consider it advisable to carry forward a larger amount than usual, 
and to pay a dividend of 13 per cent. for the year instead of 14 
per cent. as for the year 1904. An interim dividend, at the rate 
of 13 per cent. per annum on the ordinary shares and the dividend 
on the 5 per cent. preference shares, for the halt-year ending June 
30th, 1905, has been distributed. After allowing for depreciation, 
sinking fund and other charges, the net balance is £45,966 10s. 9d., 
from which must be deducted the second half-venr's dividend on 
the preference shares, which absorbed £3,342 19s. 2d., leaving a 
balance of £42,623 118. 7d. Out of this the board recommend the 
payment of a dividend at the rate of 13 per cent. per annum, less 
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on ME for the past half-year, carrying forward a balance of 


STATEMENT or ELECTRICITY SOLD, &c., FOR YEAR ENDING DECEMBER SIRT, 1905. 
quant utilised :— 
Bol 


to consumers  .. T T i is 14,899,170 
U«ed on works for lighting, meter testing, &c. st 172,692 
Total ^ e: - zA ad i$ .. 15,077,862 
No. of lamps on circuit, December 81st, 1904 .. ss ,930 


ALEX. B. W. KENNEDY, Engineer-in-Chief. 


Yorkshire Electric Power Co. 


In their report to be submitted to the half-yearly meeting to be 
held at Leeds, on February 27th, the directors express their con- 
_ viction that it has been shown during the past half-year that there 
is a large and increasing demand from manufacturers and consumcrs 
in many different branches of industry for the electrical enerey 
which the company has to dispose of, and the experience of this 
period has demonstrated conclusively that the purposes for which 
the company has been formed are fully justified. 


Inquiries are being received almost daily from would-be consumers in many 
parts of the area, and it is evident that the company must play a considerable 


part in the development of the trade of Yorkshire. It has already been reported 


that agreements have been entered into with several local authorities for the 
supply to them of electricity in bulk, and further agreements &re being dis- 
cussed with other local authorities, a number of which will, it is confidently 
expected, be completed at an early date. Authorities holding provisional orders, 
who are themselves undertaking the distribution of electricity, have seen the 
&dvantage of the company's supply in their districts. The Corporation of 
Pudsey, and the Urban District Councils of Mirfield, Liversedge. and Ravens- 
thorpe, have already consented to the company supplying power users in their 
areas, and negotiations are proceeding with several other local authorities to 
this end. Agreements have been made with colliery proprietors, textile manu- 
facturers, and other power users requiring approximately 1,600 H. p.; in 
addition to these, inquiries are being dealt with which will, when concluded, 
require more than double this horse-power, and the directors have every expec- 
tation that in many cases definite agreements will be concluded at an early date. 
It is a matter of satisfaction to the directors that several consumers, already 
connected, have decided, from their experience of the company's supply, to 
increase their original installations. f 

: The generating station at. Thornhill is now in thorough working order. All 
the machinery is running satisfactorily, and the third turbo-generator, which 
has passed its test at the works of the makers, is now being erected. The tests 
of these machines have shown that although ordered as being of 1.500 kw. 
capacity, the rating may be safely increased to 2,000 kw., and when the con- 
tracts entered into are complete, machinery will have been installed at Thorn- 
hill capable of producing 6,000 xw., or slightly over 8,000 n.r. The load on the 
Kenerating station is increasing, whilst the unit cost of producing the power is 
diminishing in a most satisfactory manner. The directors are satisfied that the 
plant and system, generally, which have been adopted, are of the most up-to-date 
type, and it is their opinion that they are in a position to praduce energy on as 
favourable terms as any other undertaking in Great Britain. Energy is being 
supplied in Thornhil], Mirfield, Gomersal, Pudsey, Ravensthorpe, Hartshead, 
Chickenley, Kirkhenton, Soothill Nether and Drighlington. 
_ Important inquiries have been received from colliery proprietors in districts 
in the company's area which are somewhat distant to be supplied conveniently 
from the Thornhill station, and negotiations are at present in progress for the 
development of the company's business in these areas by means of subsidiary 
generating stations. Several inquiries of considerable importance have also 
been received from the various railway and navigation companies within the 
area, and there can be little doubt that a large business should be procured iu 
the near future. |j 
_ The directors have everv hope that the coming year will sec a large increase 
in the amount of energy distributed from the generating station. Underground 
cables to the extent of 65 miles have been laid and brought into use to the end 
of 1905, and further extensions of mains have been ordered. The construc- 
tional work in connection with the company's first station having been com- 
pleted and the business of supply to consumers entered into, the directors have 
decided that for the present, during the early period of development, they will 
forgo £600 out of the £1,100 per annum voted to them by the shareholders for 
their services and travelling expenses. At the meeting of the shareholders held 
at Ravensthorpe on September 26th last, resolutions were passed to sanction 
the borrowing by the company of a sum not exceeding £80,000, by mortgage or 
by the issue of debenture stock. No money has yet been raised under this 
authority, but an issue of debenture stock is contemplated at an early date. 


Imperial Tramways Co. 


THE directors’ report to December 31st, 1905, gives the following 
particulars relating to the subsidiary undertakings :—- 


Middlesbrough, Stockton and Thornaby Electrie Tramirayx,—Gross receipts, 
451.87; passengers carried, 9.935,876; compared with 451.07 and 9.818.349 
in the preceding year. The net profit for the year, £16.825, also shows an 
increase. The work of constructing the extensions at Middlesbrough, recently 
authorised, has not yet been proceeded with, as up to the present satisfactory 
arrangements have not been concluded for dealing with the interests of the 
toll-gate owners and other important bodies. : 

London United Tramways (1901), Ltd.—'The company's holding in this under- 
taking remains at 44,446 fully-pnid 5 per cent. preference £10 shares, and the 
dividends received in respect thereof for the past year amount to £21,112. 

General.—The company's net revenue account for the year shows an available 
balance of £41,648, and, after payment of interest on the debenture stock for the 
whole year. and interim dividends on the preference and ordinary shares in 
respect of the half-vear to June 30th last, amounting together to £26,125, it is 
proposed to appropriate the balance as follows: Dividend at 6 per cent. per 
annum on the preference capital (paid on January Ist last), £5,700; final 
dividend at 10 per eent. per annum (making 9 per cent. for the year) on the 
ordinary capital (less income-tax), £9,500; and to carry forward to the next 
account 4323. The reserve funds now amount to £122,572. 


Bournemouth and Poole Electricity Supply €o.— 


The directors recommend a dividend of 7 per cent. on the ordinary 
shares for the year. 


Great Northern, Piccadilly and Brompton 
Railway Co. 


Sır H. FowrEn, M. P., presided on Wednesday, February 14th, at 
Hamilton House, over the half-yearly genoral meeting of the above 
company. 

In moving the adoption of the report, the CrnarRwAN said the 
capital expenditure for the half-year had been £578,000, and the 
estimate for the current half-year was £700,000. From the engi- 
neer's report, it would be suen that the progress made during the half. 
year had been very satisfactory. He hud hoped that ut that meeting, 
which was the last occasion on which he would have the honour vf 


addressing them from the chair, he would have been in a position 
to state when the line would be completed. Howewer, they were 
told not to prophesy unless they knew, and at the present time he 
would make a mistake if he attempted to state any specific time. 
All he could say was that the board of directors were satisfied with 
the progress of the works, and believed that the engineers were 
doing their utmost to complete them at the earlicst possible 
moment. He hoped that at the next half-yearly meeting his 
successor in the chair would be able to indicate the possible time 
when the line would be opened for traftic. 

Lord Gro. HAMILTON seconded the motion, and it was agreed to. 

A dividend at the rate.of 4 per cent. per annum was declared to 
be payable out of the rent due from the Underground Electric 
Railways Co. under the terms of the agreement for the lease. 

The meeting was then made special, and on the motion of the 
CHAIRMAN resolutions were passed — 

Sanctioning the creation, issue and disposal, by the company of the ordinary 
share capital of £390,000, authorised by Section 55 of the Great Northern, 
Piccadilly and Brompton Railway (Various Powers) Act, 1905; and sanctioning 
the exercise by the directors of the company of the borrowing powers conferred 
by the Brompton and Piccadilly Circus Railway Act, 1902, the Great Northern, 
Piccadilly and Brompton Railway (Various Powers) Act, 1909, and the Great 
Northerm Piccadilly and Brompton Railway (Various Powers) Act, 1905, in 
so far as the same have not already been exercised by the creation of 4 per 
cent. perpetual debenture stock, or otherwise, and empowering the directors of 
the company to issue such debenture stock from tine to time in accordance with 
the provisions of the said Acts. 

Lord Eo. HAMILTON said that as that was the last occasion on 
which Sir Henry Fowler would be with them, he would move.a 
bearty vote of thanks to him on behalf of the board and the 
sharcholders for his past management. Mr. Propyn seconded the 
motion, and it was carried. 


Smithfield Markets Electric Supply Co. 


THe directors’ report for the year 1905 says that the gross profit 
amounted to £6,770, compared with £6,269 last year, an increase 
of £501. "The net profit for the year was £3,650, to which must be 
added the balance brought into the accounts from last year, £1,660, 
making a total of £5,320. Out of this sum £1,500 has been placed 
to general reserve fund, bringing the total at the credit of this 
account to £7,400, and the directors now propose to deal with the 
balance of £3,820 as follows:—By the paymeut of a dividend at 
the rate of 4 per cent. for the year, £2,400; and to carry forward 
£1,420. A satisfactory reduction has taken place in the costs 
of production, due to greater efficiency in working aud to the 
larger output. The opening, in the early part of the year, of the 
cold store above the generating station, to which this company 
supplies current, has at the same time adversely affected the net 
revenue, the rental hitherto derived therefrom having been par- 
tially absorbed by the cost of supply. The directors have decided 
after careful investigation to install a system of mechanical stokers 
as a means of dealing effectually with the smoke trouble, which 
will, they confidently expect, resulf in a saving in working ex- 
penses. The plant aud machinery have been fully maintained out 


‘of revenue, and are in good condition. 


On Friday the meeting of the company was held at Winchester 
House, E.C., Mr. H. S. Leon in the chair. 

The CHAIRMAN, in moving the adoption of the report, said that 
during last year there had been an increase of £200 in the capital 
expenditure, which was represented by new motors and installations, 
The gross increase in the revenue over the previous year amounted 
to £363. Tbe gross profit was £500 more, but the net profit was 
£650 less. "Ibat decrease in the net profit was accounted for by 
the fact that they had supplied the cold storage with current in 
1905, upon which there was only a profit of £317, whereas in 1904 
there was practically no current supplied to the cold storage, and 
they obtained £1,500 profit under the old agreement. That meant 
a loss of nearly £1,150. Legal expenses were rather a heavy item, 
and these arose from the negotiations with the Corporation in 
respect to their lease, and also in connection with an appeal which 
they had made on their assessment. The appeal resulted in a con- 
siderable reduction from the first valuation, but he was afraid their 
rates and taxes might be £300 or £400 more a vear for the next 
four or five years. They had had some difficulty with the smoke 
trouble. There was always a great deal of trouble with manu- 
facturers who came under the jurisdiction of the L. C. C. or the 
Corporation in regard to smoke. ‘They had had to tackle the 
question and had thought it advisable to install some automatic 
stokers which were supposed greatly to remedy the smoke nuisance, 
and in addition they would considerably reduce the working 
expenses. The cost of producing the current during the year had 
been reduced by about jd. per unit. That was not profit to the 
company because a similar reduction had been made to consumers. 
Consumers were still economising, and the tendency in the future 
was to lower the price, and it was absolutely necessary if they 
were to compete successfully with gas to consider the question 
seriously. They had lost some customers during the year, and 
they had gained others, and the units sold showed an increase 
of about 9 per cent. That increase would be larger in 1906, but as 
the price would be lower he was afraid tbat their net revenue 
would not increase. He was sorry to say that they could only pay 
the samé dividend as last year, and not, as liu hoped, an increased 
ong. They were face to fase with great competition ; their rates 
would be higher, and he attached great importance to that part 
of the auditors’ report in which they gave it as their opinion 
that it should be decided at oucu as to the polioy which should 
be adopted regarding the application of their revenue in view 
vt the contract which they had) to. digt the Central, Markets, 
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which would expire in 1913. That forced the board carefully to 
consider at once the position of the company — not 80 much its 
present financial position, which was perfectly sound, but the 
position it would be in in 1913 when the contract with the Cor- 
poration expired. It would be for the board to consider what 
provision was to be made to meet that event. It required a great 
deal of consideration and thought, and directly the board had 
come to any final decis on on the matter the shareholders would 
be frankly dealt with and the whole circumstances placed before 
them. 
Mr. E. ScHENK seconded the report, and it was adopted. 


Charing Cross, West End and City Electricity 
Supply Co. 


Mr. W. F. FLApGATE presided at this company's meeting held at 
60, St. Martin's Lane, W. C., on Monday, and in moving the adop- 
tion of the report, he first corrected a printers' error in the mains 
mileage of the City undertaking, which is 268 and not 286 as 
stated. Before commenting upon the accounts, he wished to refer 
to two paragraphs of the report on the City undertaking which 
dealt with the balance of its revenue account. He was afraid that 
the impression made upon many of the shareholders and the public 
by the statement in the report, was that the City undertaking had 
during the year been deficient in earning the dividend on its pre- 
ference shares by a large sum of money, and he must admit that, 
except to the accountants, that was an error which might be easily 
pardoned. It did look like it, and as the board were responsible 
for it, it was for the board to say that they ought to have worded 
it more clearly. As a matter of fact, the earnings of the City 
undertaking this year had been sufficient to pay the whole of the 
dividend on the City preference shares with the exception of 
£2,272. The net revenue was £43,743, which was sufficient to pay 
£20,000, the interest on the debentures; 48,015, the interest on 
temporary loans; and leave a balance of about £15,700 applicable 
to the payment of £18,000, the dividend on the preference shares ; 
therefore the deficiency was only £2,272. He wanted to state that 
at once, because it appeared from letters they had received that 
the report was not as clear as it ought to be. Owing generally to 
the state of the company, and to the work which they had been 
doing, it was naturally with feelings of regret that they had felt 
bound to give only a 5 per cent. dividend ; but speaking from that 
chair, he had on more than one occasion stated that he feared that 
the reeult of undertaking the work in the City would sooner or later 


be that they would be obliged to reduce the dividend, and all that. 


they could do wag to do their very utmost to keep it up as long as 
it was possible. 
told them perfectly frankly that he did not regret for one moment 
their having taken powers to supply the City of London. He felt 
confident that had they not done so—had they not increased their 
area of supply—they would have found themselves in a by no 
means satisfactory position, so that he in no way regretted the 
course which his board, with his full and entire concurrence, took 
when, some years ago, they obtained that order. The reason of the 
drop in the dividend was really obvious. It was absolutely im- 
possible in dealing with a large area like the City to gauge to a 
nicety the exact amount of expenditure which would be equiva- 
lent to the exact amount of work that could be done and 
of profit that could be earned. Had they been able to do 
that they could, of course, always have made the two ends 
meet exactly; but such a course would have been abso- 
lutely impossible—at any rate, for human boards. They 
could not say exactly bow many lamps they might supply; 
they could not say how much they might be asked to give in power, 
and all they could do was to act according to the advice of their 
engineer and make provision for what they might consider certain 
to come, and also for that which might come in, and he could 
not say that he was personally very disappointed—indeed, he did 
not admit any disappointment with what they had done. They 
had done exceedingly well. There was one other matter they had 
in consideration when they designed the Bow station and put down 
the mains, and that was that in their Act, which enabled them to 
carry their mains from Bow to the city, they took powers to 
supply—if they would take their energy—certain of the local 
autborities. They thought at that time it was not at all unlikely 
that they would come to this company for a large amount of power. 
They had not done so. They could not help that. They could not 
force them to take it, but had they done so the company would 
have been making a profit on money which was at present unpro- 
ductive. In the opinion of their engineer, the money which was 
practically unproductive was no less a sum than about £350,000 to 
to £370,000. The buildings, machinery, and mains were there, and 
they were in a position to at once give them supply. To illustrate 
the necessity for having put themselves into this position, he might 
instance that two years ago for practical purposes they had come to 
terms with one of the railway companies who were electrifying 
their system, to supply energy; they accepted the price quoted, 
and both sides were satisfied on that point, but a difliculty arose as 
to whether they could legally give supply. They had not the legal 
powers to supply a railway company, as in effect they would be 
supplying current outside their area. The matter, therefore, fell 
through, but not for want of power on the engineer's part. The 
Bill which they were now promoting, was for the express purpose 
of obtaining the powers needed for such & case. Another reason 
for the drop in dividend was that although business had been 
moving, and they had heen making progress, gas competition and 
competition all round, and the fact that the public were beginning 
to understand electric lighting and to use less of it, had had a 


Notwithstanding the drop in dividend, he etill ' 
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downward tendency as to the prices they could obtain, and con- 
sequently to the profit they could ket. People formerly were quite 
ready to pay & considerably larger price for electricity, but the 
effect of the schemes which were very much in the air last session, 
and in the preceding session—the &chemes which told you that 
electricity cost something less than nothing— made people believe 
that they ought to get their current very cheaply, and con- 
sequently the company had not got the prices they had hoped to 
get. Further, he was informed by the secretary that in many 
cases customers were hanging back because they thought that under 
the new power schemes they would get their current at a cheaper 
rate hereafter. These were reasons, if they came to consider 
them, which were really patent to everyone for the purpose 
of showing why the drop in the dividend had occurred. 
The effect remained, and if it was not that he had quiet confidence 
in the future of the company, he would not deal with the present 
report and accounts in as cheerful a way as he could deal with them. 
It might be interesting to them in taking this question of how 
matters bad been going, not that he should prophesy as to what 
was going to happen—he had tried that once very successfully in 
that room, but he would not try it again—but to show what had 
happened. The figures of revenue from sale of current for the last 
five years showed that there had been continuous progress. The 
West End undertaking in 1901 had a revenue of £102,700 ; in 1902 
of £119,000 ; in 1903 there was a drop to £113,000; in 1904 they 
recovered to £125,500; and in 1905 it came up to £130,733, and 
that was a very wholesome increase. The City undertaking figures 
were even more encouraging. In 1901 they were £9,854, and 
there was a loss of £776; in 1902 £28,537, with a profit of £4,600 ; 
in 1903 £57,700, with a profit of £21,000 ; in 1904 £80,668, with a 
profit of £33,000 ; 1n 1905 £95,340, with & profit of £41,000. Those 
figures spoke for themselves, and showed a regular and healthy 
increase, and as far as the City was concerned, if they omitted the 
second year of that undertaking, they really were satisfactory, as 
showing that they really were earning & considerable profit on the 
money expended in the City. The fact was the works were 
finished and taken over at a quicker rate than they had 
brought income, and generally, because of what they had 
idle, there they were some years in advance of their requirements. 
As the increase in demand utilised their plant, there should bea 
dividend on the whole of the - capital of the City undertaking. 
They intended to do all they could to study such economies as might 
be possible, at the same time being careful to fulfil, as they always 
had—and more than fylfilled—the statutory obligations put upon 
them in supplying current. Capital expenditure could not stop, 
and never would stop, because there was always the normal increase 
which required certain capital expenditure, but they did not look 
during the current year to have any large amount. They had in 
contemplation in the West End a sum of only about £30,000, and 
in the City not more than some £12,000, and that amount would, 
they thought, be sufficient for extraordinary purposes. The normal 

expenditure they could not make any accurate estimate of, because 
it must go on as the business increased, and they would be very 
sorry if the normal expenditure ever ceased. Turning to the 
various items in the report, the chairman said that they had added 
43,622 lamps in the West End, bringing up the total to 453,285; of 
these, 103,655 represented motors. The increase was satisfactory, 
and there were areas which were not by any means fully occupied 
by buildings. The new streets between Aldwych and Kingsway had 
as yet been hardly touched, and they hoped that these would be a 
fruitful source of profit in the future. In the accounts there was no 
alteration in the share capital since last year. The loan capital account 
had increased by £66,000. He wished to call their attention to certain 
items in the capital account. There were credit items amounting 
to £86,410 which had been written off the depreciation account. 
That had been a somewhat drastic writing off, but the directors 
thought.that it was wise to make the arrangement. The Maiden 
Lane Station was their old original steam station, and for some 
years it had been going out of use, and they determined to bring it 
absolutely up to date and to make it a motor generating station, 
with the result that they had, he thought, more than doubled its 
capacity, but of course they were bound to write off the sum in 
their books, which represented what was no longer being made use 
of. The result was that £36,410 was written off the depreciation 
account No. 6 of the West End undertaking. There had been an 
expenditure of £21,000 on mains, and that had been principally 
employed in the ordinary normal increase of business of the com- 
pany, and particularly in laying down mains in connection with 
Aldwych and Kingsway. Passing to the revenue account, coal 
on the whole undertaking—which was probably the best way of 
testing the cost--was 11d. down. That was almost the same 
decrease as last year, and it was satisfactory; the actual money- 
saving on the West End was, in round figures, £2,000. They had 


‘carried £11,000 to depreciation and £48,647 to net revenue. On 


the credit side of the revenue account, the sales of current had 
increased by £4,900. That was not as much as they would have 
liked it to be, but the reasons for it not being more he had already 
explained, and the fact that there was a considerable increase was, 
at any rate, satisfactory. Tt ere was an item of £1,905 interest on 
debentures of the Charing Cross and City Electric Co.; that was 
the construction company, the name of which they thought it wise 
to change last year. There was £3,550 the balance of interest on 
loans used in the City undertaking. The share premium account 
of £3,666 represented the costs in relation to the promotion of 
their Bill this session and the opposition to the other Bills. This 
account was in the nature of a capital account. They were nct 
allowed to use it for purposes of income, but under the advice of 
their auditors they had thought it was a fair account against which 
they might write the necessary expenses of opposing the Bills of 
Jast year and promoting their own Bill The balance-sheet 
was comparatively a simple one. There was £985,000 capital ex- 
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penditure on the West End undertakings alone and £350,000 which, 
in fact, was the holding of this company, through the Construction 
Co., in the ordinary share capital of the City undertaking, a 
most important item, because it gave the benefit of the whole of 
the unearned increment in the City undertaking to the share- 
holders of the West End undertaking, and was an asset which, to 
his mind, was of the very greatest importance. The other item was 
money used for the purposes of the City under their provisional 
order; on that interest was paid. The reserves were still £194,000, 
which they thought quite sufficient, and a very healthy amount. 
Passing to. the City undertaking, there was no alteration in the 
share capital account. The loan capital account stood at £400,000 
of debenture bonds, which matured in the course of this year, and 


the dealing with those bonds was under the consideration of the - 


directors, who would shortly prepare the necessary arrangements 
for paying them off, and they had every hope that they would 
raise their money at some slightly decreased rate, instead of 5 per 
cent. On the capital account of the City undertaking during the 
year there had been a total expenditure of about £74,000, the balk 
of which had been spent in completing the Bow station, which was 
being gradually brought up to a capacity of 800,000 lamps, which 
gave a very large margin. The revenue account of the City Co. 
was exceedingly satisfactory, the receipts having increased by no 
less than £13,700, being £92,210 as against £78,431 last year. In 
coal there was a saving of £2,384. There were increases on wages 
and repairs, which must necessarily come as the business 
was being fostered and grew. The net balance was sufficient to 
meet the whole of the dividends on the preference shares with the 
exception of £2,700 as already stated. This, then, was the state- 
ment of the company asit stood. They would probably say that 
at present they had made no provision for depreciation of the City 
undertaking. That was perfectly true—they had not made it, for 
.two reasons. First, in their opinion, the plant was absolutely 
brought up to date; and, secondly, depreciation had got to be con- 
sidered with particular regard to the possibility of the business 
being taken over by the localauthority either at the end of the 
term or in 1913 for the City undertaking. If it were taken over in 
1913 under their provisional order, what they were entitled to 
receive was not the breaking-up price as under other provisional 
orders, but was the expenditure made upon the City undertaking 
plus 10 per cent., and plus 4 per cent. per annum if they had not 
earned 4 per cent. during tbe intervening years. Having regard 
to those faets, they did not see that they need make any provision 
for depreciation in the City. For the current year the business was 
proceeding, and, personally, he had every hope that the result of it 
in the City would be that they would pay, on their own account, 
the whole of the preference dividend for the year 1906. The 
guarantee which was given by the West End undertaking ran out 
in June, 1906, and he did not feel nervous as to that fact. 
The chairman then made reference to the subject of 
bulk supply. At the present moment there were three 
large undertakings applying for bulk supply powers in London— 
the L.C.C., Mr. Merz's company, and the St. Neots Bill. There 
was also the Bill promoted by this and other companies. They had 
petitioned against the three big schemes in order to get a voice at 
the deliberations. In regard to their own Bill, they had cut it 
down practically to dimensions according with the suggestions of 
the Board of Trade. The Bill now practically only provided for 
interchange or sale, or purchase of current, between the London 
companies, and for the supply outside of their provisional area of 
railways, canals and dock companies. These were very modest 
suggestions, but in their opinion they would be of considerable use. 
Speaking for himself, and not necessarily for his board, the chair- 
man said that the proper way to deal with this question of bulk 
supply was by Royal Commission, which would consider the 
interesta of all parties. 'lhey were told by Mr. Merz in committee 
room last yearthat the power consumer's name was legion ; they were 
sceptical to wnether he was so great as stated. Among the reasons 
given for Yarrow's works leaving London, the question of cheap 
supply of electricity was not one. 'There were many reasons why 
carrying on a large business was becoming monthly and yearly a 
more difficult problem in London, and he did not believe that the 
question of cheap electricity was one that actuated the men who 
were carrying on these big businesses, and were moving them away. 
Again, speaking for himself, he thought that the best way to deal with 
the matter would be a scheme which, in common with one or two 
other London companies, he endeavoured to put forward last year 
in the autumn—the formation of a new company practically pro- 
moted and fostered by the great electric lighting companies of 
London. It appeared to him that the interests of all parties, in- 
cluding the publie, would thus be better regarded than in any 
other way. The consumer could thus get his power at once. This 
company was in a position to supply a large amount of electricity 
at bulk rates. If they had the accommodation of the other electric 
lighting companies they would be able to deal with the consumer. 
The whole of the network of mains of the existing companies could 
be used, and there would be a saving in main-laying and street- 
opening. There would be no question of the immediate construc- 
tion of stations. "l'here were many stations in London like their 
own capable of giving supply. All this might be little more than 
a dream of his, but if a Royal Commission could be appointed the 
advantages of such a scheme could be brought before it. The 
Chairman concluded with a word of appreciation of the services of 
Mr. Seale, the secretary, and Mr. W. H. Patchell, their engineer, 
who had been again honoured by the Home Office calling upon him 
to assist them in certain matters. 

Mr. JoHN Garri seconded the adoption of the report. 

Mr. LAURIE said they were disappointed, but they must not take 
the disappointment too much to heart—they must expect it; it was 
good for them. The gascompanies years ago had to pass through a 


similar experience. Probably the chairman and the engineer, who 
had recently visited the United States, with their keen intelleat 
would have seen much which might be introduced in this country 
and would have a good effect upon the company's interests. He 
thought the West End business wanted a little waking up. He was 
glad to find that more capital expenditure was not required in the 
City. 

Another SHAREHOLDER said the chairman had referred to his 
speeches in which he told them that the dividend would be 
reduced. Why, then, when they had 10 per cent. dividend 
did they issue shares at 100 per cent. premium? That 
ought never to have been done. He also wanted to know 
why, if they had such a large surplus, was it necessary to buy a 
large amount of electricity in bulk. 

Mr. P. E. PrrprrCH said he did not understand the chairman to 
say that the City undertaking had made satisfactory progress as Mr. 
Laurie had said. He was rather under the impression that their view 
was that the reason why the dividend was reduced this year was that 
the City undertaking had not produced the results that were 
anticipated from it. In view of the fact that there was a sum 
of £350,000 from which no return, or no adequate return, had been 
obtained, he would like to ask them one or two questions. He 
saw that since last year the capital commitments of the West End 
Co. in favour of the City Co. had increased by roughly £100,000. 
Was there likely to be any increase of that sum? He supposed 
they could not look to any diminution until the City undertaking 
was really paying in every sense of the word. Was there likely to 
be any further capital expenditure on the City undertaking for 
which the West End would be responsible? That would be another 
seriouselement in deciding what dividendthey were likely to get next 
year. Inasmuch as the City undertaking had that unproductive 
sum, its unproductiveness arising from lack of demand for current, 
could they give them any idea as to when the demand would over- 
take the supply or provision for supply ? It was a serious point 
as to when they were likely to turn the corner with regard to that 
company, because he supposed that as soon as it paid its way and 
had a surplus, they would begin to get back to something in the 
nature of a normal dividend. 

Mr. Moore pointed out that while the chairman took credit for 
the largely increased amount of current sold in the West End, the 
figures showed that the receipts had increased by £5,000, and the 
working expenses by £7,000. With the cheaper price of coal that 
must be considered unsatisfactory. An increase of business ata 
lower profit was not good business. Depreciation at £11,000 
seemed very small indeed. At one station they had made an 
alteration in the machincry at a cost of £36,000, and it had been 
taken from the previous depreciation. The auditors’ advice 
regarding the use of the share premiums account was bad. The 
Parliamentary expenses was an annual occurrimg event, aud the 
money ought not to be taken from the share premium account. 
The ordinary shares in the Construction Co. were put down at par 
value. They had ho balance-sheet of that Construction Co., but he 
thought they ought to have. In the statement of electricity 
generated, sold, &c., they had bought 34 millions, and it had cost 
£17,000. 'The quantity used on works was a little morc than they 
had bought. That was to say, that they had spent £17,600 more 
for current used on the works. In what way was that used on the 
works? In the St. James’ Co. the quantity used on works was only 
162,000 units, as against this company's 34 millions. It seemed to 
him that that was partly where the loss of profit had gone. He 
could understand some loss by leakages, &c., but supposed they 
appeared in the unaccounted for" column; 34 millions seemed 
a tremendous lot. After a reference to the debenture bonds which 
mature shortly, the speaker said that the balance-sheet showed that 
they ought not to pay that dividend. They could not afford to 
spend £10,000 on that balance-shect. They were paying 5 per cent. 
for their temporary advances. He had faith in the future of the 
undertaking, but it was wrong to run too close and get into the 
hands of their bankers. 

Prof. W. E. Ayrton, F. R. S., said he had been looking through the 
speeches of former years, and he quoted from one of last year, in which 
the chairman referred to the increase in lights. He said that 73,000 
had been added in the West End districts—that was prior to a year 
ago. He had said: That is a very large number. It is the highest 
we have yet acquired in any one year, and it brings our grand total 
to 449,000; it is particularly pleasing to be able to tell you of this 
increase that a very considerable part was added during the past 
three months of the year, the effect of which, therefore, is not seen 
in this year’s accounts, but will be seen and felt when we come 
before you at the end of the current year." Unfortunately, in spite 
ofthis very large increase, this extremely satisfactory condition, 
this company had had the perversity to go on the even tenour of its 
way. What did the directors think was going to happen to enable 
the shares to regain the value at which they were issued —100 per 
cent. premium? Was it an increased demand that was going to 
recover their lost prospects? And what would bring about the 
increased demand ? It would not be the passing of bulk supply 
Bills, because they would not get that. Shareholders would like to 
have some idea of thcir views of what they thought was going to 
take place in the districts supplied by this company which would 
stop that steady falling of the dividend, because it looked at 
the moment as if they had only got to get a sufficiently large 
amount of business for the shares to be worth nothing and the 
dividend to go the same way. : 

The CHarRMAN, in proceeding to reply to questions, said it was 
difficult to say exactly how many lights further they expected to 
get in the City, but they had relied with considerable confidence 
upon getting a very much larger supply in the City to come 
upon their mains than they had at the present moment, &nd he 
might state in reference to that that under their Act of Parliament 
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a schedule of streets was put upon them into which they were 


obliged within a given time to put their mains. In some of those 


streets at the present moment for practical purposes they were not 


supplying a single lamp, but they were streets which were con- 
sidered to be sufficiently important by Parliament. In 

cess of time they would no doubt supply them. Similarly the 
believed that there was a very large area in the City not supplie 
with electric light, and when those persons who had not got it took 
it, they would be receiving a dividend on their ordinary sbares 
of the City undertaking, and would be bringing back the 
dividend of the whole of the company to the proportions 
which they alllonged for. He wished he could give them 
the times and seasons for the increase. 
a phenomenal increase in lamps. He did not think there had been 
any other company in London which had increased at the same 
rate of increase either in the West End or in the City, and tbat 
increase would be maintained. The City expenditure had been 
made with the very greatest care, and was at present lying idle. 
It was for the shareholders to say whether they were justified in 
declaring the dividend. Shareholders had. the right to decrease 
the dividend, but they could not increase it He would strongly 
oppose an increase. With regard to depreciation, they had come 
to the conclusion that £11,000 was sufficient for their present pur- 
poses, and the writing off of £36,000 was really the capital ex- 
penditure upon the station which had fallen out of use, and they 
had put it as drastically as they could. In regard to the question 
how it was that, notwithstanding the fact that there. was an in- 
creased consumption of current in the West End, the results .were 
not so satisfactory, the answer was the decreased prices ip com- 
petition with gas. If they took the number of units that they sold 
and multiplied it by even zd. they would scc that’ su h à drop in 
the charge was a very large sum. It was that which was actually 
the cause of the decrease. They thought, however, that the com- 
petition price had touched bottom figure. With regard to the 
bulk purchase, they were obliged to keep the accounts separate, 
and, for economy of working, they thought it was better to buy 
for the West End from Bow, and similarly the City bought a 
certain amount from the West End when it was more economical. 
They had to have a dual supply available for the theatres. As to 
the energy used on works, any details they might want Mr. 
Patchell would furnish. Mr. Patchell had been to America to see 
what he could learn there, but he did not think he learnt much. 
He (the chairman) did not think the Americans were at all ahead 
of us; and in this particular item—loss of energy in works—the 
results of the company were absolutely better than some of the best 
stations seen in America. 

Mr.*MoonRE, interposing, said he had not wished to compare with 
American werks, but with the St. James’ Co. 

The CHAIRMANR said that the conditions were altogether different. 
The St. James’ station was situate in the middle of its area. The 
competition in the City was very keen, but they were holding their 
own; he thought that the price had been reached at which 
they cquld afford to sell, and the consumer to buy. A large 
number of additional] lamps could be added with only the normal 
cost of connection, with no furtber expenditure on mains, ma- 
chinery, &e. The suggestion that there should be a balance-sheet 
of tbe Construction Co. should receive attention.  'They had not 
yet come to the end of their capital expenditure. They were very 
largely in advance of the capital expenditure tbat could pos:ibly 
be required for the City. 


The report was unanimously adopted; the retiring directors and 


auditors were re-electcd, and a resolution was passed voting 1,500 
guineas to the directors for their services during the year. 

A special meeting followed, at which the company's Bill was 
approved. 

A vote of thanks to the chairman closed the meeting. 


Telegraph Construction and Maintenance €o.— 
The report for 1905 records that Mr. William Shuter has been 
elected to fill the office of chairman, and Mr. Francis R. Lucas has 
been elected to the seat at the board vacated by the death of Sir 
Robert Herbert. The accounts for the year show a net profit of 
£73,911, after charging interest on the debentures. To this sum 
must be added £102,080 brought forward from last year, making 
a total of £175,991. The directors now propose to distribute a 
dividend of £1 4s. per share, being at the rate of 10 per cent., aud 
making, with the amount already paid, a total dividend for the year 
of £1 16s. per share, or 15 per cent., leaving £108,760 to be carried 
forward. The business of the company has been satisfactory during 
“the year, and the factories at Wharf Road and Greenwich have 
been fairly occupied in the manufacture of submarine telegraph 
cables and insulated wire. The company's steamsbips have been 
actively engaged in laying and repairing submarine cables. The 
Colonia met with an accident in striking a rock on the coast of 
Nova Scotia, while laying a new Atlantic cable for the Commercial 
Cable Co., but was fortunately got off, and was able to carry out 
the work on which she was employed without much delay. The 
Colonia has been thoroughly repaired, and is now in as efficient 
condition as ever. The Cambria has done excellent service during 
the year, and has given general satisfaction. 


Dublin and Lucan Electric Railway Co.— The half- 
yearly meeting was held on 15th inst. at Dublin, Mr. W. Mooney 
presiding. The directors’ report will be found on p. 189 of our 
February 2nd issue. The CHAIRMAN, after referring to the progress 
of tne company, said that they had now done with the arrears of 
the preference dividend and the electrical equipment debt was 
reduced to £1,100. This capital sum they would continue to pay 
out of curreht revenue, although, personally, he would prefer that 
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They had had 
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a sufficient portion of preference shares should be subscribed for, 
and discharge the electrical debt at once, thus expediting the period 
at which a dividend could be paid on the ordinary shares, The 
report was adopted. | 


Baker Street and Waterloo Railway €o.—The 
directors' report for the half-year ended December 31st, states that 
during the half-year the capital expenditure amounted to £349,620. 
At the half-yearly meeting sanction will be asked to the creation 
and issue of the share and loan capital authorised by the Act of 
1904. The company's line from Baker Street to Kennington Road 
will be opened for public traffic during the month of March, and it 
is expected that the section from Kennington Road to the Elephant 
and Castle Station will be opened in a few months. The works 
from Baker Street as far as the Edgware Road are being actively 
pushed on. Beyond Edgware Road no work has yet been done. 
The company is promoting a Bill in the present session of Parlia- 
ment to modify the arrangements for interchange with the Great 
Western system at Paddington. Satisfactory arrangements have 
now been made for the interchange of traffic, either by subway or 
footbridge, with the several companies whose lines this railway 
crosses. Steps are being taken to aafeguard the company’s interests 
where they may be affected by Bills now being promoted in Parlia- 
ment. The meeting was held yesterday. ` 


Crossley Brothers, —The report for last year shows a. 
net profit of £85,600, as compared with £83,200 in 1904. The 
dividend on the ordinary shares is 11 per cent. and £21,800 is 


. carried forward. , 


W. T. Henley’s Telegraph Works Ce.—Subject to 
audit, the directors have recommended a dividend qu the. ordinary 
shares of 15 per cent., less income-tax, including the,interim divi- 
dend of 5 per cent. paid on September 1st last. The total dividend 
for the preceding year was at the same rate. The directors’ report 
came to hand yesterday. The meeting is to be held on March ist. 


Shanghai Electric Construction Co,—This company 
held its statutory meeting at Gracechurch Street on 15th inst. The 
report states that the total number of shares allotted is 320 of 
£1,000 each, of which 317 shares have been allotted payable wholly 
in cash. The total amount of cash received in respect-of the shares 
issued wholly for cash is £63,400. Payments bave amounted to 
£53,520. Preliminary expenses are cstimated at £26,000. In his 
speech at the meeting, Sir Alfred Dent, the chairman, said that it 
was anticipated that there would be no difficulty in completing the 
actual tramway construction in 12 months, and if the municipality 
were prompt in doing their portion of the work, the service should 
be running about that period. 


National Telephone Co,—This company's meeting was 
held in the City yesterday. 


Dick, Kerr & Co.—4An extraordinary general meeting 
of this company was held in London yesterday. 


County of Durham Electrical Power Distribution 
Co.—The following dividends are recommended for the year ended 
December 31st, 1905:—5 per cent. per annum on the preference 
shares, and 4 per cent. per annum on the ordinary shares. 


City of London Electric Lighting Co.—The directors 
have resolved, subject to completion of audit, to transfer £45,500 to 
reserve, to pay the full rate of 6 per c:nt. per annum on the pre- 
ference shares, and a final 7s. per share on the ordinary shares, 
making, with the interim dividend, a total of 6 percent. perannum 
for the year. A balance of about £22,000 is to be carried forward. 
The ordinary dividend for 1904 was at the same rate. 


Nottinghamshire and Derbyshire Electric Power. 
Co.—A Wharncliffe meeting was held in London on 14th inst. 
when the company’s Bill for this session was approved. 


. United Alkali Co.—The directors recommend a final 
dividend of 7s. per share, making, with the interim dividend paid, 
the full 7 per cent. on the preference shares for the year ended 
December 31et last. It is proposed to add £90,000 to the reserve 
funds, leaving a balance of £38,000 to carry forward. 


Stock Exchange Notices. — The Committee has 
appointed a special settling day as under :— 

Thursday, March 8th.— Electro-Peat Coal Co., Ltd.—56,000 vendors’ shares 
of £1 each, fully paid, Nos. 8 to 43,507 and 81, 206 to 96,795. 

And has ordered, the undermentioned to be quoted in the 
Official List :— ! 

Westminster Electric Supply Corporation, Ltd.— Further issue of 3,128 4} per 
cent. cumulative preference shares of £5 each, fully paid, Nos. 188.252 to 
141,978 ; and 50.000 44 per cent. cumulative preference shares of £5 each (issued 
"n premium), £1 7s. 6d. paid (including 7s. 6d. premium), Nos, 141, 280 to 

Prospectuses.—The Times says that preliminary arrange- 
ments have been made for the placing of an issue of $100,000,000 
American Telephone and Telegraph Company Convertible Fours. 
Subscriptions will probably be invited shortly in the United States 
and England, and on the Continent, for part of the issue. 

Barrackpore Electric Supply (. This prospectus was before the 
Calcutta public in January. The issue was of 1,000 shares, 750 
being offered for general subscription at par. The company 
acquires from Messrs. Kilburn & Co. a licence to supply electricity 
at Barrackpore for public and private purposes, for a period of 42 
years, after which the municipality may purchase. No contracts at 
the date of subscription had been entered into. Messre. Kilburn 
&re the managing agents and consulting engineers to the company 
whose office is at 4, Fairlie Place, Calcutta. 
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MARKET QUOTATIONS. 


Wednesday, February 14th. 


CHEMICALS, &o, | „ 
! 
a Acid, Hydrochloric ee ee per owt. 5J- ee 
a 99 Nitric ee os ee ae per cwt. $2/- oe 
a 99 Ozalic ee ee es ee per cwt. BuJ- ee 
a „ Sulphuric... me per ct. 5/6 T 
a Ammoniac, Sal 2 per cwt. | 49J. ‘ 
a Ammonia, Muriate (crystal) per ton £88 10. E 
a ” IEEE oe per ton £90 22 
a Bleaching powder .. per ton | £5 10 e 
a Bisulphide of Carbon per ton £18 | : 
a Borax Ds T per ton £1: š 
a Benzole (90 %) " per gal. I 
a „ (60 %) e per gal. 10d. 
a DRe? Sulphate per ton £24 10 
a Lead, Nitrate vs per ton £25 
a „ White Sugar.. éx .. per ton £81 á 
a „ Peroxide... is S per ton 277 10 M 
a Methylated Spirit .. - .. Per gal. 2/6 sa 
a Naphtba, Solvent (90 & at 160°C) per gal. 5/6 n 
a Potassium Bichromate, in casks per Ib. . Bd. i 
a Potash, Caustic (75/80 %) per ton £20 a 
a Potassium Cyanide as per lv. Tàd. : 
a Shellac is e 85 per owt. | J- 
a Bulphate of Magnesia  .. per ton . £410 
a Sulphur, Sabtimed Flowers per ton £6 10 
a » Recevered, per ton £5 10 . 
a » ee ae s per ton £5 "^ 
a Soda, Ca ustic {white 70 &) per ton | 410 15 
a „ COPA Vi Ta .. per ton £8 5 $4 
a Bodium ichromate, caaks .. per lb. 23d. i 
a „ Cyanide e per lb. Jd. Vs 
METALS. &c. i 
b Aluminium Ingots, in ton lots .. per ton £160 va 
b " Wire, in ton lots .. per ton £191 2s 
b i Sheet, in ton lots. per ton | £177 - 
b Babbitt's metal in gots .. perton - £18 to £140 éé 
e Brass (rolled metal T to 12°) basis per lb. 9d. Er 
€ „ „ (solid drawn). per lb 914. 
€ „ Wire, basis T .. per lb. : 
e Copper Tubes (brazed) .. .. per lb. 113d. 
e $5 „ (solid drawn) . per lb. 119d. 
g Copper Bars (best selected per ton 8 
g Copper Sheet T ais .. per ton £98 
f „ Rod - s per ton £93 
6 „ (Electrolytic) Bars per ton £92 
6 99 55 " Sheets per ton £104 
€ n sí Rod per ton £95 
6 n » H. OC. Wire per lb. lid. 
f Ebonite Rod T s per lb. 8/8 i. 
9? Bheet ees ee ee per Ib BJ- 
n German Silver Wire ss .. per lb. 1/7 
h Gutta-percha, fine s . per lb. 6/- to 7 
h India-rubber, Para fine .. .. per lb. 5/84 to 5/41 dec 
4 Iron, Charcoal Sheets .. perton #18 5. 
i , Pig (Cleveland warrants) per ton : 48/5 3/5 dee. 
: i Korang, according to size per ton ys #11 os 
„ Scrap, heavy «à .. per ton 47/6 to 50/- 
„ Wire, galvanised No.8 .. per ton £9 15 
g Lead, English Ingo — .. . per ton a deo 
m Manganin Wire No. 38 .. .. per lb. 8 / es 
g Mercury Vs T a .. per bot. A176 
d Mica (in original cases) small .. per lb. 6d. to 1J- 
10 M „ medium per lb. 2/6 to 4j- AA 
4 „ " ; large .. per lb. to oe 
p Phosphor Bronze, plain castings per lb. 1/1 to ee 
P „ rolled bars & rods per Ib. | Wigto 13 ae 
P » [I strip & sheet per Ib. ! Le * 
o Platinum ae à e per os. 91/6 ; 
e Silicium Bronze Wire .. .. per lb 11d. to 113d. " 
Steel, Magnet, aco'd’g todeac'p'n per ton oe 
[I] oe in bars ee ee £40 s. 
g Tin, Block ee ee ee ee per ton 10216710 22 inc. 
* „ Wire, Nos. 1 to 16 .. s r lb. 1 d. inc. 
p White Anti-triction Metals ^. xk i 
“ White Ant" brand .. .. per ton £46 to £70 ° 
J Yarns, 2/108 Grey Cotton, on sp'ls per lb. 8d. à 
j „ G les. Flax ee .. per lb. 68. id 
„ 8B e 10 Ibs. Russian per lb. 433d. $5 
j » 10 lbs. Russian, single per lb. 44. 
1. . „ 180 Ibs. Jute rove per ton · £11 .. 
k Zinc, 8h't(Vieille Montagne bnd.) per ton £80 10 35/- dec. 


Quotations supplied by :— 


h Edward Till & Co. 

1 Bolling & Lowe. 

j Walter H. Hindley & Co., Ltd. 
k Morris Ashby, Ltd. 

m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

e Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Bons. 

e Frederick Smith & Co. 

f India-Rubber, G. P. and Teleg. 
Works Co., Ltd. 

g James & Bhakspeare. 
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Electric Power in Ironworks.—The introduction of 
motors of large powers is extending in connect ion with German 
mines and iron and steel works. At the Peine Works a 2, 000-H. p. 
motor is to be installed for driving the air compressor, the order 
having been given to the Felten & Guilleaume-Lahmeyer Works. 
The Allgemeine Elektricitats Gesellschaft are to supply motors of 
10,000 H.P. for driving the rolling mills at the Hildegardenhutte, 
belonging to the Archduke Friedrich, at Teschen; 12,000 H. P. for 
the State Railway Co., at Buda-Pesth; and motors of 13,000 H. P. 
fur the Rombach Ironworks, 


STOCKS AND SHARES. 


Wednesday afternoon. 


“ DOUBLE, double, toil and trouble," seems to be the portion of 
the unhappy Stock Exchange, which, if it bas one day of bright- 
ness, knows full well that a week of gloom will certainly be turned 
on by way of equalising matters. Politics, domestic, foreign and 
flnancial— especially financial—snap at the heels of markets, 
causing falls, great and small, in prices all round the Stock 
Exchange. The lighting departments have so far come through 
the ordeal with creditable firmness. 

Yet in the midst of the nervous tremors stirred by the slump in 
Kaffir shares, new issues appear and are appearing. Mention was 
made last week of the suceess of the Madras Electric Supply issue, 
and the Debenture stock remains at 5 premium, although the 
allotments are now out. We hearof many disappointed applicants. 
Another new electric star rises in the East; in more prosaic lan- 
guage, we may say that a Tokyo Electric Supply Co. will be out 
shortly. Nor should astonishment be felt at the appearance of one 
or two of the metropolitan electric supply companies in the list of 
capital raisers. Has not, for instance, the County of London Co. 
power to issue more shares? Rangoon Debenture, by the way, is 
not so flat as if was, being now quoted about 2 discount. ; l 

. Dividends, reports and meetings somewhat agitate the electric 
supply market. The South Metropolitan announced a maiden 
dividend of 24 per cent., but this produced no effect upon the price 
of the shares. Brompton Ordinary dropped 4 to 8}, City of London 
(notwith:tanding the 6 per cent. dividend), Edmundsons, and West- 
minsters being the same fraction easier at 114, 43 and 11] respec- 
tively. The Notting Hill dividend came up to expectation, and 
the price of the shares is left at 14. London Electric Ordinary and 
Preference are both harder upon the company's report, but Charing 
Cross fail to recover any of their loss, despite the chairman's 
declaration that the City” Co. was an advantage, not a drawback, 
to its parent. Kensingtons show 10s. fall at 104 upon the drop in 
the distribution. Amongst the rises must be noticed Metropolitan 
Preference 4 up at 44, Edmundson's Preference 4 at 54, and 
Oxfords $ at 61. The reduced dividend of the Westminster Co. is 
due partly to the lower price obtained for the current, and also to 
law costs incurred largely in connection with the Administrative 
County Bill. 

For London United Tramway Preference shares to have kept 
firm in spite of the lower dividend on the Ordinary is a testimony 
to the acuteness of a few people who sold before the news became 
known, and put the price down then. British Electric Traction 
Ordinary and Preference have each lost 5s., and the market is a 
bad one. "Traction shares on the whole are steady enough. Anglo- 
Argentine Ordinary are a shade easier in being offered at 9. The 
scheme offering shareholders 12 new shares at £5 in right of every 
17 old shares held has not made its appearance yet. Buenos Ayres 
Grand National “A” Preference are still at 77, and the directors 
will,no doubt, carry their proposals, although the Ordinary pro- 
prietors are called upon to make some considerable sacrifice as 
regards dividend and capital. Both Westinghouse Preference have 
hardened a little, being 2%, after losing that important fraction. 
Cape Electric Trams are $ lower at ;. 

Central London Preferred rose a point to 104, while Waterloo 
and City added 2, upon the purchase considerations. City and 
South London sticks at 42, and the Third Preference (1901) stock 
stands about 1143. Metropolitans are 82, and Districts 50 points 
less, London General Omnibus has suffered another severe fall 
upon the proposal to create Preference shares. 

Telegraph stocks merely mark time. It is something for them 
to do that, seeing how other markets are falling away. The Anglo 
* A " speculation swings this week in favour of the bulls, the price 
showing a 8 rise at 144. The stock causes immense excitement, 
occasionally, in the Miscellaneous Market. Eastern Telegraph 
Preference eased off a further 4, while the Ordinary rose a point, 
and Marconi's are another à lower at 1}, thus returning to about . 
the price at which they stood before their recent boomlet.” 
National Telephone varieties have barely moved, but Oriental 
Telephone Ordinary at 1,4, are a shade lower. 

Recent demand for Telegraph Construction shares is explained 
by the report now available, which shows an increase in the profit 
for the year of 50 per cent. The dividend remains at 15 per cent., 
and the price of the shares fell 4 to 35. Manufacturing 1esues are 
rather better. Edison & Swan Ordinary are 3 up at 12, and the 
Preference } at 24, these being the ouly quotable alterations. The 
India-Rubber Co. is about to issue a large amount of 4 per cent. 
Debentures to replace the existing amounts, and First and Second 
5 per cent. Debentures now due to be redeemed. | 

So much has lately been spoken and written upon the subject of 
the terms at which electric lighting undertakings can be taken over 
by local authorities, that the references to it at the meeting of the 
Charing Cross meeting are worth attention. The chairman was 
dealing with the City Company, which appears to be governed 
by special conditions, but he referred incidentally to other light- 
ing concerns, nnd his remarks should be read by all who are 
interested.“ 
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2 SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Presen c Closing Closing | Business done | Rise + 
' ded 
$ or Dividends for the last tions woek en or 
Issue. NAME, * . four years. d tate tg E er 195 Feb alst, pal 
——nur A | AE e e 
17,700 African Direot Telegraph, 4 y ^ Debs.. e ee ^ oe | — 

000 | Amazon Telegraph Co.'s shares, Nos. 1 to W, 000 10 i M N dé a d 
155.6005 Do. do. 5 % Debs., Nos. 1 W 1,250 ted. | 100 Nil Nil Nil 6 % R — 3 
102,800 | Anglo-American Telegraph ; "T .. Stock | 60/6 Eis. at i 1 1 

8,148,700 De do. do. 6 q Pret. ee .. | Btock | 6 N 6 % 104— 
8,145,700 do. do. Deferred Stock . 28. il à 105 x 
50,000 Angio: -Portuguese Tel., 5% Mort. Deb. Stock Red. | 100 M z + “a 93 — 
44,000 8 Tele slephono, Nos. 1 to 44,000 6 6 7 X 8 * và 5 
1.98.8581 roial Cable Bting. 600 year 4 % Deb. S. Red. Stock | 4 4 5 4 X : — ; 
16,000 Gaba T 5 ee ee ee 10 63 10 / O 10 f D 10 $ 17 T 18 
451 Dire i Spanish 10% Prot wa 3 4 S9 T la 12 44 4 i 88 
[ej e U oe ee ee e Q D 
p .do. E 10 % Cum. Pref. s 5 | 10 10 f 10 5 10 %§ 5 u^ e 
80,000 Do, do. 4$ Debs. eo — ee 50 43% (3 1 TT 153 
60, 710 Direct United States Cable 90 8 X A 01 
70,000 Direct W. India Cable, 44% Reg. Deb., 1 to 1,900,R. 100 420 A % 125 a 
4,000,000 Eastern Telegraph, Ord. Stoc és Btock | 7 7 X 7 % 5 «6$ 2 — 
2,000, 000 Do. 83 EL Stock es 100 Bj 84% 84% 84965 105 1 
1,848,772 Do. 4% Mort. Deb. Stock Red. .. | Stock | 4 4 X 4 8 4 968 — 
aoc fe 40 Deb. Block ne 558. 49 12 17 1% 10°10 xa 
152,400 4 A — 
8001000 East & 8. Afric. Tel., Mt. Db., 1 to 8,000, red. 1909 100 4 4 h 4 i 4 2 im 2 
200,000! | Do. 4% Reg. M. Deus. (Mauritius Sub.) 1 to 8,000 25 4 4 2 4 % 4 01 — E 
180,887 | Globe Telegraph poe Tras we vs x 10 £8 58 58% 6 7 n : 
180,887 do. 6 % Pref. és s 10 2705 6 l 6 5 
150,000 Great l Telegraph, of D e 10 194 15% |94 X is — 
42,900 | { e ebe. within Nos, IE fort} | xe | 44% | a% | 44% | 4% | 100 1m 
17,000 | Indo-European Telegraph xm bie ss 25 10% |10% 138 5% " — ki 
251,127 | Marooni's Wireless Telegraph ss Vx 1 "s ee xx we 1j 
88.480 Monta y Video Telephone eo Ltd. Ora. wae y l : ; ; Ss — 
0. ee ee 
1,988,888 | National Telephone, Pref. Stock is s .. | 100 6 6 6 6 ns cH 
1,966,667 Do. ' . Def. Btock i x ..| 100 43 5 8 b ; — n 
15,000 Do. do. 6 Cum. lat Pref. oe oe 10 6 6 6 6 1 = 
15,000 Do. do. 6 % Cum. 2nd Pref. .. ; 10 6 6 6 6 11 — 18 
250,000 Do. do. 5 % Non-cum. 8rd P., 1 to 950,000 6 5 5 5 6 0 
2,000,000 . Do. do. Deb. Stock Red. ow Stock 84 84 84 84 oat — 1 
1,680,693 ~ Do. do. 4% Deb. Stock Red. 100 4 1 4 4 1084 —105 
179,818 ! Oriental Telep. and Elec. 1 to 171,504, fully paid 1 6 63 63 6 1 H 
50,000 Do: a do. 6 96 Cum. Pref. 1 6 6 6 6 — 99 
100, 000 do. 4% Red. Deb. Stock 100 . oe ee 4 97 — 02 
Pacifod Haroun Tel., 4% Guar. Debs.,1 to 1,000 | 100 4 $ 4 2 4 4 1 99 —1 - 
11,8990 | Reuter'a ee i 8 5 b b 6 96$ os | 
60,000 . Co. of Egypt, 4) 96 Deb. Red. oe oe 100 ee os ee 43 108 xz 
170,000 | United River Plate Telephone b 7 8 8 i Lm d | 
40,000 Do. b um. Pret., Nos. 1 to 40,000 b 8 6 5 5 | 
179,947 Do. do. 5 Debs. ee ee @e ee Stock 6 b 6 b 110 n ; 

6082 | West African Telegraph, Share 10 2 4 4 4 | 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sab.“ 100 4 4 4 | . 4 4 100 —102 | 
207,990 | Western Telegraph, Hs Nos. 1 to 207,990 10 7 7 7 b 144 — 15 i 

75,000 Do. 0. 5 96 Debe. 2nd 'geries, 1906 | 100 b 5 8 5 & 100 —102 ki nS a ; 
648,880 Do. do. 4% Deb. Stock Red. | 100 4 4 4 4 102 —104 io òjo | . 
94.808 West India and Panama Te agr b is wx «a T ; E 6 3; j- j 4 — s - | e 
0 um. e 0 eo ee = = eo ee ee 

4669 ° Do. do. H Cum. 2nd Pret. TET 10 NA E | E: E | 100 105 | A ae x ^ E NS 


80,0007 Do. do-. Debs., Nos. 1 to 1,800 -- | 10 | 5% 
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| | 2 
170,000 ' Anglo-Argentine Trams, 260,008 to 430,007 . b à - 8 69: 9i Puri ANNE 
80. ý Do. 53 % Cum. Prefs., 1 to 260,007 . b $5 b 5 | 5) | d Lm 64 645 di os 
966,600 - Do. Permanent, 6 % Deb. Stock, 1888 | 100 i 6 6 | 6 | 141 —144 14] —144 is " m 
385,100 Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. | 100 : 5 5 5% | 104 —106 104 —106 i 0 | 
| Babcock & Wilcox, } to 530,000 s 1 17 kt. | 16 [| — 4 — 4 [8 | - 
100,000 - Do. do. 6 % Cum. Pref., i to 100,000 m 1 6 6% 6% | l$— lA 1 194 EE 
38,000 British Aluminium, Ord., 2,001 to 40,000 ap Ub E s "EN 5 41/8 | a 
40,000 Do. do. 1% Cum. Prei. 5 Nil Nil Nil 8/ — 54— 5j [on 
Vo. do. '" A" 6% Cum Pref. ee ee 6 Nil Nil Nil 8/- b — af 5 — af 65/ 5B 9 ar 
20,000 | Do. do. 4 Funding Certs. ee ee 5 ee ee ee oe 3 — 8 21— E 4 | 
800,008 | Do. do. 5 & 1st Mort. Deb. Stock Red. | Stock | 5% | $ b 5% 98 —102 98 — 5 uon 
800,000 ' British Columbia E. Rail Def. Ord. Stock .. — .. | 100 "s 6 6 E 190 —128 190 115 iii E $ 
Do. Pref. Ord. Stock : e .. | 100 D 6 5 i 110 —118 110 —1 3 | os 
115,000 | b Cum. Perp. Pref. Stock — .. . | 100 "s 5 5 5 108 —111 108 105 A „„ 
240,400 let Mort. Debs., 1 to 6,250 . 40 4 25 4 . 108 —106 108 —106 96 i is 
220,000 | Vancouver Power Debs., 1 to 2,900 100 101 —104 101 —104 d k à 
189,901 | Biden Electric Traction i e . | 10 8 6% | 6 7 a 9.— 10 10 ii = 
161,487 | Do. do. 6% Cum. Pref. |. |D] 10 6 6 6 6 %$ 101— 109x 10 — 104 M ul 
1,415,422 Do. do. 5% Perp. Deb. Stock .. | Stock 5 5 5 5 119 —121 119 —121 1 jo 
410,178 | Do. do. % 2nd Deb. Stock Red. | 100 n » 4 43 98 —100 98 —100 75 
100,000 British Insulated and mele Cables, 4 2 5 10 $ 8 8 8 f d 9 d | T 
000 0. um. os ee . 
212,000 British Thomson: Houston 4 ue Mor. Dae P 100 oe % 49% 98 —100 98 —100 ve . ee 
Britis estinghouse an ; | ; i 
P 
1. 016, 858 do. 4 ort. De toc N ai — — ` 
050.00 IBrowett Lindley 4 Co., Ord. „ uH Nil Na Na od y Ed d di ii is » 
60,000 1 Do. do. 6% Cum. Pret. .. | £l Nil Nil Nil i 14/6 to 14/6 to 1 2x v i^ 
105,781 Brush Electrical Engineering, Ord., 1 l to 105,78... 2 Nil Nil Nil "M i- 3 m 12/9 » i 
160,000 Do. Non-cum. 6 % Pre ys 2 6 6 6 m 1 2 11— 2 85/9 89/9 ` 
125, 0007 Do. Perp. b. Stock .. | Stock 4 4 4 % 98 —100 $8 —100 A „ 
125, 000 Do. Perp. and Deb. Btock | Btock % 82 — 84 82 — 84 , ZA : 
100, 000 | Buenos Ayres & Beist. 1 to 100,000 5 8 4 te m 8i a: — 75 / d . 
40,000 Do. ** À ' 696 Cum. Pref., 1 to 40,000 5 6% | 6 d E, AR z 5: 
27,500 Do. pO do 1 to 27,600 5 6 6 " — b | — z e 2 
817,700 Do. Deb. Stock ...  .. 100 5 ,b 5 105 —107 105 —100 106 eje 
190,000 2nd Deb. Btock | 100 5 b b 102 —105 102 — * TS 
105,000 | Calcutta Trams., J t4 106,000 a dee Jure darn) 6 8 7 48 —94— 10 94— 10 95 1. 
82,610 Do. 105.00 1.0 187,610. 6 a i . 584. 9-- | 9— 9 97 9 | 1 
350, 000 Do. 43 % 1st Deb. Stock S e 100 » 12 4% | 104 —106 — | 105 —107 1 ; + 
000 | Callender's Cable Construction shares i» 2s b 15 123 1 11 — 12 111 — 12 21 a aa 
40,000 Do, do. č% Cum. Pref. 5 5 6 5 54 | | BR | a | i n 5 
800,000 Do. do. 44% Ist Mort. Deb. Btock Red. Stock , 44 4à 43 44% | iss 1084 —1104 Dir ne E 
491,222 | Cape E. Trams., 1 to 491,222 m" . | ]- d 11 10 5 %S gf 1 » e 2 
450,000 Caetner-Kellner ae 1 to 450, 000 acs 1 æ. his . 4 —- | 1 1% | I^ 176 | 21/104 | oe - 
230,211 44 % let Mort. Deb. Stock 100 „ | 43% | 49% 4 —1 | —1 i ; » 
1900809 | Central London i Railway, Ord. Btock „ {Stock 4% 15 158 93 — 9 za | 93—99 6. 922 
590,516 Do. do. 4 ) Pref Stock. | Stock | 4 14 | 44 | 4$ | 10—10 24 | 108—105 10% „ | si 
1,480,000 | City and Bouth London Railway s - «. | Stook | 82 i | 3 1 | 41 — 48 xd 41 — 43 f 200 42 is 
85,000 D AUT EO ist Mon Hees Deb to) 8 5 ee 2— 23 2 — 21 1 42, oe | es 
O. O 8. s, à . 
100,000 | — goo or 4100, and 901 to 11,00 of 260 Red. 6 * | 5% % | — 


a 


A period of nine months, ! Quotations on Liverpool Stock Exo Exchange. e 
a s ua ~ And bonus of 10s, « rom Man 


a —— ———F—— ... ò]— ae 


otherwise stated all shares are fully paid. § Interim dividends. 
Manchester Bhare List. ( Fé 
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SHARE LIST OF ELECTRICAL COMPANIEB.—(Cotinusal). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—{continued). 
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Business done | Rise + 
Present 7 Btook Dividends for the | Goins — 
: NAME. or | uotations Quotations week ended or 
— | Bhare. last four years. | 1 Feb, 21st. Feb. 21st, 1906. Fan 
t 1902. |. 1908. | 1904. , $1905. Highest Lowest. 
62,000 | Dick, Kerr & Co., 1 to 52,00  .. 5 E puo jd a Bà— 9 Bà— 9 d 8 vi 
61,000 Do. do. 6 Cum. Pret., 1 to 61,000 » 5 i. 6 6 | 6 6 — 64 6 — 64 68 6| 
204,150 Do. do. 4495 Deb. Stock B 100 i: ti 4% 43 104 —106 104 —106 * S E.. 
60,000 Dublin United Trams. (1896), 1 to 60,000 10 A 6 6 1 xd 18j— 14j xd ; a$ : 
59,987 Do. 6 % Pref. between 1 and 60, 000 10 zw d A Lr 6 14 xd 144— 154 xd ^ d» ; 
M Po RRM | c Be ae | oe | Sw | 8-9 fo | oo fot 
1 Oo 11 ” s. - s | | | 72 9 — — n T - 
800,000 Do. B Deb. Btock . | 100 a | 956, | 8% | 97—99. | 97 — 98 = T E 
99,261 | Edison & Swan Utd., “A” shrs., £8pd.,11099,200 | 5 Nil il | 94905 E M 2 | H— H 33/9 31/9 + 
17,139 Do, “A” shares, 01—O17,1 =: 5 Nil Nil EA .. | $1- 9j | 24— 3 52/9 | -50/74 + 
844,0281 Do. 4 % Deb. Stock Red. 100 4 4 47 4% | 86 — 88 B6 — 88 RGA : gs 
100,0001 Do. 5 % 2nd Deb. Stock Prov, Certs. all pd, | 100 5 5 6 | 5% 92 — 97 92 — 97 : és - 
112,100 | Electric Done ruotion 1 to 112,100 2 6 4 ax j — 1 . . T 
81,890 Do, do. 1% Cum. Pref., 1 to 81,890 2 1 " 7 er 9—.9 2— 2% e z 
200,000 Do. do. Perp. 1st Mort. Deb. Bk. Stock | 4 4 4% | 4% 89 — 92 89 — 92 . . : 
300000 Be. 40. à 4% Mort. Deb. mox 44 17 ad „ | oto | *w-» ng Bares os 
, E . | 9 9 — . | .. . 
78,000 | Gt. N. & City Rail Pref. ora. A" 4 % 1 to 78,000 10 by 8 | 4% | 494 i- ta 49— xd 5 98/9 : 
96,000 | Greenwood & Batley 7 % Cum. Pref. 10 | 1% | 1% | 1% | 101— n 104— 11 * $ A 
. 0,000 Do. do. 5 Mort. Debs. 100 EX 5 | 5 | 5% | 102 -10 102 —104 0 yx » 
200,000 Henley' s C (W. T.), Telegraph Works, Ord. 9 5 90 15 15 % f 15% | 1 t. ; en r^ a p^ * 
, | ^D | — — 4 D . 
45,900 Do. 4 gon Deb. Btock Stock 4 4 4 | 4 96 | . . pA EV 66 . .-* „ 
50,000 W Gutta Perchs & Telegraph Works.. 10 10 10 b | 10% | 18 — 19 18 — 19 185 180, ae 
800,0007 Do. 4% 1st Mort. Deb. .. | 100 4 1 4 4% | 99 —102 99 —102 AC si T 
87,500 Liverpool reel Railway, Ord. js 10 là 1g 1} Nil li— 2 1 2à T . z 
10,000 Do. do. Pref. £10 paid . 10 5 5% | 5 | 596 6i — 7 80 e$ T 
600,070 London United Trams (1901), 1 to 50,007 ~..  ..| 10 | Be 1 6S) oe %— 1 91— 1 | sa » 
899,930 Do. do. 60,008 to 100,000 (£4 paid) E D c [894 | 69, + 8% 8i— 4 T | " e 
125,000 Do. do. 5 Cum. Pref., 1 to 125,000 .. | 10 wae 4 17 T | 6% 9 — § 9 — 94$ 93 9à (e 
1,331,000 Do. do. 4% lst Mort. Deb. Stock .. | 100 fe 4 4. 4% 93 — 96 94 — 97 954 931 +1 
314,016 | Metropolitan Electric Trams, Defd. Je * 1 Nil Nil Nil v ta — Nm T - 
500,000 Do. 5 % Cum. Pref. ; * L1] £956 | 8565 | & 95. | E56 % xd — láxd| 20/3 19/9 s 
850,000 Do. 44 % Deb. Stock Red. 100 » v 4495 | 44% 104—106 104 —106 * * be 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 5 ‘a i 6% | 6% 41— of 4— of | . T . 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 | 10 ws 5 9 > |. .. 28 E^ * id é 
24,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 i^ 5 5% | 5% |  9i— 10 —. 10 4 E: : 
245,000 Do. 44% Deb. Stock zc 220 ME ^ 44% | 44% | 44% | 108 — 106 108 —106 € d Y. 
81,860 | Telegraph Construction and Maintenance. 12 | 20 4 | 90 $ | 15 15 95 |  844— 865 B4 — 86 | | A =s 
150,000: 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4% | 100 —103 100 —102 „ EDS ES 
B,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nts. .. M 92 T b 5 96 98 — 100 98 —100 — ae * 
540,000 Waterloo & City Railway, Ord. Stock 100 A% Se 83 | 33 97 — 100 99 —102 | 101 | .. +2 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666. | 5 BÀ 6 .. 4 | 94- y 21— 40 46/3 $ 5 
66,666 | Do. 6% C. P., 30,001 to 80,000 & 125,001 to 141,666 5 as . ies Edi | 95/ | 82/6 | i. 
946,806 | Do. 4 % Ist Mort. Deb. Stock. 100 iie 4% 4% | 493, 82 — 87 8 —9T | .. 1 ee A 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromle (Kent) E.L. & Pas 1 to 14,000 .* . 5 ee 5 ee ee ee 
20.87 F 14. Sp., On 1 t 6 6 g 105 9 85 i 
pton ec. up., , - . 
10,623 Do. . 7 oj Cum. Pret. | 5 7 7 9$. ~ .. . 
800,000 | Central Electric Su 495 Guar. Deb. Stock .. | 100 4 4 / 1024 T . 
80,000 | Charing Cross and d Electricity Supply RR 5 10 8 * 541 61 “a 
80,000 Do. 1 do. 44 % Cum. Pref. | 5 4 4 x és id a 
40,000 | Do. he An rli Cum. i 6 P is Š$ ; 
40,000 Do. 0. 1908 ee 5 ee > D ee ee . 
420,000 Do. do. 4% Deb. Stock Red. | 100 4 4 * E " å 
44,486 | Chelsea Electricity Supply, Ord. E € b d * 8 ee 
175,0001 do. % Deb. Stock Red. | Stock X Y Y ` 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 5 5 * 1154 11à — i 
40,000 Do. 6 Cum. Pref., 1 to 40,000 . 10 |6 64 | 64 $ 8 " 
400,0001 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. 5 5 * n 124} 43 
800000 | — Do. 4 J 2nd Db. Stk., Prov. .| 100. | 444 | 101 A s 
8 . 01 W . Power, Pe em * vi d do wa ^ : d 3 ‘ 
40,000 County of Costin’ Electric Lighting, Ord. 1—40,000 | 10 4 4 44 4 968 of Ae à ei iia 
80,000 do. 6 Pref, 40,002 — 00,000 10 6 6 6 6 194— 19 12, 12 —& 
400,0001 po do. & 20d Btock ee 44 109 —112 109 —112 ee ee ee 
400,000 Do. 9nd Deb. Stock .. | Stock 101 —103 101 —108 1024 1013 6 
80,000 | Edmundson's Beotio Corporation, Ord. Shares .. 6 7 7 7 5 968 41— d 41- 5 v4 és — 
80,000 Do. do. 6 % Cum. Pref.. và 6 6 6 6 $ — 57 51 * 
820,000 Do. do. 44 % 1st Mort Deb. Stk 100 44 104 —1C6 104 —106 idi 1 ia 
10,000 | Folkestone, 1 to 10,000 j 5 1 4 965 zd 5i— 5 is a sá 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 .. . 5 MM ^ 0 5 5 — 6 — » : 
75,000 Do. 44 % 1st. Deb. Btock MH E. 2% 100 y 4à 101 —104 101 —104 sh » 
18,000 Hove, 1 to 18, .. * 5 — 8 - m E .. ee .. 
10,000 Do. New (£5 10s. gria x EE oe . 8 8 — — és . +} 
97,80) | Do. 4% Deb. Stoc e c1 4 P x 4 4 98 —101 98 101 xp | s 
7,900 | Do. 44% Deb. Stock .. .. | 100 ‘i 44 44 98 —101 98 —3100 -| .. : x 
21,000 | Kensington and Knightebrilge Electric Ord. . | 5 | 10 12 10 101— 114 10 — 11 HEN ae — $ 
90,000 | Do. Deben. Stk. | Stock | 4 4 4 | 4 $ 98 —101 98 —101 1 iis T 
pvo npo Electric Supply Corporation, 2 : P * : : 2 . A — 51 21— dis n + 
' 0 54 — 5 + 
250.000 | Moeteonntitan Elesizio 5 in "Mort. De niens Lal à 10 044 y er dn Sou 9 | al 2 
i tropo ectric Supply y ò — — EV è 
230.000 d) ist M eret. 11,106, EU Vir i , 1 —111 10 15^ af | $4" 
* * 8 0 n .. | EXE ee | + 
250,000 Do. 96 Mort. Deben. Stock Redem. | Stock , 84% 95 95 — 91 92 | à 
250,000 | Midland Electric 8 43 96 m: ign Deb. | 100 4 pA 100 —103 ^j 101 —103 96 1024 í +è 
57,009 | Newcastle-on-Tyne, 1 ,009 s 5 A 8 | 8 24% 8 8 8 — ae å i» 
17.0 Do. 57.010 to 75,000 | ve M 5 i: i 2) Bis | Kia — i 
{67,200 Do. 70 Pref. i to 87,009 . x 5 M 5% | 5 5 | | i e ut 
17,991 Do. 010 to is, 000 . DE NEC e r | ie ; i 
10,852 Notting Hill Electric Lightin os 1 6 4$ 6 7 Th% | 19—1 134— 14 " ; K 
64,000 do. 4 96 ist Mort. Deb.. ee | 100 4 4 4 4 | 98 100 98 —100 * | . * 
18.500 Diu 1 to 96 and 407 to 18,810 5 EN 5 ki 63 7 | 7% 68— 6% 61— 7 sd owe ee 
50,000 Do. 4% Deb. Stock . .. | 100 * 4 4 4 98 —100 99 —101 do me +1 
40,000 St. James’ and Pall Mall Electric Light, Oord. 6 |1 1 144 124 | 11 — 12 | 15i — 19 118 | 11} $i 
90,009. | Do. do. 19 et O bo ie a m. 7 4 | 7 d 2 A ag. * ki ais 
1 * Red. ee —— — . . sae 
12,000 | Smithfield aia Electric i Supply, Ord. b 4 4 4 » | 21— a | 8 $a | Ne — 1 
50,000 Do. do. 3 Deb: Stock Stock 4 4 4 4 | 76 — 80 xd 76 — 80 xd i T1 3 m 
65,000 | South London Electricity Supply L] ee ee 5 1 8 4 ee | ang | i .. ee — 8 
103,700 South Met. Elec. Lt. & Power ( Ord 18 1 i i 2305 | EET vi s 
85,368 (Late Blackheath and Greenwich | 7 96 Pref... 1 Nil | 7 1 X | 4 1 | j- 1 i Ky : 
148,292 | Dist. E.L.Co 44 % 1st Deb. Stk. | 100 44 44 44% | 105 —108 105 —108 sa s ib 
00:000 ir cu 4 Ls 8 d - - A - - i 2 4 | a a is 
, . 0. Cum. F ref. — — | T i 
200, Do. 44 1st Mort. Db. Stk. Red 00 ee ee 44 44 104 — 06 104 —106 * oe ee 
110,000 | Westminster Blectrie Supply, Ord. VE 5 12 4 10% 14 18 ll — 12 10?— " 11 1094 | — 3 
Do do. å} % Cum. Pre. b b 5 5 5 | 58— 58 2 — 1 y és 


Shares not officially quoted :—Mackay Companies, ord., 61—62. Pref. jew 
1 Unless otherwise stated all shares are fully paid. $ In 


terim dividends, 


Bank rate of discount 4 per cent. (September 28th. 1905). 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING JANUARY, 1906. 


Ths feature of the January returns of electrical exports and 
imports is undoubtedly the sudden rise in the latter, which reached 
the highest value recorded during the past 12 months, viz., 
£157,369. For the month the totals were: Exports, £114,509; 
imports, £157,369; and re-exports, £8,747; which compare with 
£122,648, £135,002, and £8,754 respectively, for the same items in 
the month of December last. 

Our export business has thus declined during the month to the 
extent of some £8,000, the items of cables and machinery alone 
accounting to some £10,000 decrease, while other items show slight 
improvement—bringing the total to the figure given. 

Turning to the imports again, striking increases are recorded in 


Registered Exports of British and Irish 


l 


the value of cables, lamps, machinery, carbons and telegraph and 
telephone material, entering this country ; in the matter of tele- 
phones, Sweden and Belgium each contribute upwards of £9,000 
worth to the total of £19,974 recorded in that section, and this 
compares with our own meagre home-made export of £890 in value. 

The imports classified as electrical goods and apparatus, However, 
show a drop of some £21,000 in value. 

One small ftem of tramway material — in the exports, which 
do not vary much from preceding returns in destination. 

Assuming that the bulk of the Dutch imports are of German 
origin, it is apparent that the latter country takes precedence in 
the matter of electrical imports, while the United States makes a 
good second. 


Electrical Goods from the United he United Kingdom. 
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New South Wales ... 723 964 228 295 S271) BO iy l 114 
Queensland ... s. (qd 490 up D sss . | 220] 207]. s BEL 2s 
Tasmania... E dea]! de "m TUM uM 
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TorAL ExPORTS: 
£114,509 


Total RR-Exrogrs: 
£8,747 


PEDE 


. Toray Imports: 
£157,369 


Norm.—The amounts appearing under the several headings are classified according to the Customs returns. The first and 
third columns eontain many amounts relating to Ed otherwise unclassified, the latter, Nee of similar 


materials to those appearing in a columns. 
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PROCEEDINGS OF INSTITUTIONS. 


Technical Considerations in Electric Railway Engineering. 
„ By F. W. Canter, M. A., Associate Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEHRS, London, January 25th, 1906.) 


IT is proposed in the present paper to deal in a general way with 
the technical side of the electrification problem, neither entering, 
to any great extent, on the larger questions of economic engineering 
nor including descriptions of apparatus and material. 

In the course of the paper the author will give details of the 
methods employed in investigating the preliminary and exact 
engineering features of the electrical system, basing his work, for 
the most part, on the use of continuous current railway motors, as 
applied to suburban service under conditions obtaining in this 
country. 'The metbods employed will, however, be quite general, 
and applicable to other systems than that particularly considered. 

The engineering problen should be attacked in a strictly logical 
manner. Beginning with the requirements of the system in respect 
to the moving of passengers or goods, a suitable train-driving 
equipment is first determined. The power and energy consumption 
of the train are then computed and the daily traffic estimated. 
Afterwards the generating plant and distributing system are laid 
out to suit the traffic requirements. 

The chief classes of service between which it appears necessary 
to distinguish for the purpose of this paper are: (1) urban and 
suburban, (2) branch line and inter-urban parliamentary, (3) long- 
distance express, (4) goods. These differ in their requirements 
chiefly with respect to (1) rate of acceleration and speed up to 
which it is necessary to maintain the maximum rate, (2) bebaviour 
on grades, (3) maximum speed attainable on level track. "The chief 
electrical systems available for railway service are: (1) the con- 
tinuous current system, (2) the single-phase alternating current 
system, (3) the polyphase system employing induction motors. 

The effect of the motors on the train depends upon (1) weight of 
train, (2) inertia of rotating parts, (3) train resistance. 

The weight of train to be employed in calculating the acceleration 
due to any force is a certain spurious “effective weight," composed 
of the true weight and an increment due to the rotation of the 
wheels and armatures. This increment is not difficult to obtain 
and will be merely stated here. If w be the weight of a wheel, 
r its radius at the tread, and & its radius of gyration, the increment 


of weight due to the rotation of the wheel is w (EY. In an 


-\2 
average steel railway wheel (&) = 0'6 approximately. If w be 


the weight of an armature, 7’ its radius, x’ its radius of gyration, 
and y the ratio of gear reduction, the increment of weight due to 


k r M 
; . For 
rr 


: "AC 
a continuous-current armature ( 39 = 0'5 approximately. Thus 
E 


N99 
the rotation of the armature is W (» E ) = W (7 


if w = 800 Ib., w’.= 1,600 lb., y = 3, 7 = 4, the addition for 


rotary inertia will be approximately 480 lb. per wheel and 1,800 lb. 
per armature. : 

In the case of suburban trains operated by continuous-current 
motors, the amount to be added on account of rotary inertia will 
usually be some 8 or 10 per cent. of the weight of the train, whilst 
with single-phase alternating-current motora the increment may 
amount to double as much, on account of the greater number and 
weight of armatures and their generally higher peripheral speed. 

The forces resisting the motion of the train consist of the easily 
calculated positive or negative component due to grade— propor- 
tional to the actual weight of the train—and the rather uncertain 
"train resistance," composed of journal and flange friction, air 
resistance, &c. There is a lack of reliable data on the resistance 
offered to the motion of electric trains, which it is hoped will soon 
be supplied. The classical results of Aspinall* were obtained 
from measurements made behind a locomotive and tender, and 
accordingly do not inglude the head resistance, which is a very 
important element in the case of electric trains of two or three 
coaches. The Berlin-Zosseuf high-speed train resistance tests were 
made with a single coach of totally different type to those usually 
employed in this country. Pending the publication of more suit- 
able data, the author has combined the results of the above 
mentioned sets of tests to obtain the working curves of fig. 1, which 
he has found to agree very fairly with the results of such isolated 
tests on electric trains as he has been able to make. The variable 
portion is expressed in terms of the dimensions of the train, rather 
than of tbe weight, since it must represent principally air resist- 
ance, and therefore at any speed can depend only on the external 
configuration of the train. The constant portion of the resistance, 
which is taken from the above-mentioned tests at such low speeds 
that the static resistance just ceases to be apparent, is probably 
expressed with sufficient accuracy as proportional to the weight, and 
appears to be 23 lb. to 33 lb. per ton. The total train resistance is 
therefore the amount deduced from the curves of fig. 1, increased 
by 24 to 34 1b. per ton. 


— 


* Proceedings Institution of Civil Engineers, Vol. exlvii., p. 155. 
1 Proceedings Institution of Electrical Engineers, Vol. xxxiii, 
p. 894. 


A light train of given external dimensions will, except at low 
&peeds, meet with almost as great & resistance as a heavier built one 
of the same dimensions. A train of many coaches experiences 
much less resistance per coach or per ton than one of two or three 
coaches, particularly at high speeds. These facts are allowed for 
in the curves of fig. 1. A long-distance high-speed train should, 
for efficiency, be composed of many coaches, whilst the weight is a 
secondary consideration. A frequently stopping low-speed train, 
on the other hand, should be buiit light, but whether it is composed 
of few or many coaches is of small importance as far as efficiency 
is concerned. 

The resistance due to the friction of brushes, motor journals and 
gears, is usually charged to the motors, the tractive effort of which 
is supposedly measured at the rims of the driving wheels. It 
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Fic. 1l.—'TRAm RESISTANCE CURVES GIVING THEIVARIABLE 
COMPONENT OF TRAIN RESISTANCE. 


accordingly does not affect the train resistance during the time when 
power is being supplied to the motors, but should be included 
during the time of coasting or drifting. 

Of the energy supplied to the train, part is dissipated in motors 
&nd controlling apparatus, part is employed in overcoming train 
resistance, whilst the remainder imparts kinetic energy to the 
train and is dissipated during braking. The proportions of the 
several components are shown in fig. 4 for typical suburban service 
employing continuous current motors. The energy required to 
overcome train resistance amounts very nearly to two watt-hours 
per ton-mile for every pound per ton train resistance. The kinetic 
energy dissipated duriog braking varies as the effective weight of 
the train, and as the square of the speed when brakes are applicd. 
The energy dissipated in motors and gears will be some 10 or 12 
per cent. of the input, whilst from 6 to 12 per cent. will usually be 
dissipated . in starting rheostats. In the single-phase system the 
losses in motors, gears and controlling apparatus, will usually be at 
least as great per ton-mile as in the motors, gears and rheostats, of 


“the continuous current system, chiefly on account of the much 


lower efficiency of the motors. It will be seen that, in suburban 
work, a considerable fraction of the energy is dissipated during 
braking. In order to reduce this, suburban trains should be built 
as light as practicable, and run at as low a maximum speed as is 
consistent with the required schedule speed. A high rate of 
accleration and a high rate of hraking retardation are therefore 
desirable, since with these given the maximum speed can be kept 
down without diminution of schedule speed. As a general rule 
the best gear to »mploy with the motors is the lowest speed gear 
that will perform the service with a suitable margin for eventuali- 
ties, provided, of course, that there is sufficient weight on driving 
wheels to stand the high accelerating tractive effort of a low-speed 
gear. The energy consumption is considerably affected by the 
rate of acceleration, particularly when stops are frequent and 
speeds high. : 

Whilst discussing energy consumption, it might be well to issue 
a warning against the abuse of the ton-mile basis. As long as we 
deal with a particular system of electrification, the energy con- 
sumption is well expressed in watt-hours per ton-mile, but in com- 
paring different systems with one another, it should not be over- 
looked that the weight of train incident to a system is also a factor 
in the energy consumption. 

The continuous-current railway motor is characterised by the 
fact that within the limits of practicable and eflicient operation it 
has a large range of torque and a moderate range of speed. As 
usually geared, it is possible to obtain a torque of ten to fifteen 
times that required to overcome the train resistance at the maxi- 
mum speed attained on the level, the high torque being maintained 
until the speed reaches approximately a half of the maximum. 
The characteristics of this motor, however, are well known and 
need not be further discussed here. | 

The polyphase induction motor is also well understood. Its 
efficient range of torque is moderate and the corresponding rauge 
of speed very small. „ > n 
~ Single-phase alternsting-current, railway. motor are of iwo 
general types—the compensated series and the repulsion type. The 
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former is characterised by having its range of practicable and 
efficient operation between syuchronous speed and two or two and 
a half times as much; whilst the latter operates below and up to 
synchronous speed, above which the commutation is bad. Both 
types show the same general speed-torque characteristics—the range 

. of torque being considerably smaller and the range of speed some- 
what greater than in the continuous-current railway motor. 

Fig. 2 shows typical speed and tractive effort curves for the con- 
tinuous current, the single-phase alternating current, and the poly- 
phase induction motor. 

Knowing the train resistance, grade, and tractive effort of the 
motors at any speed, we can deduce the tractive effort available 
for producing acceleration, whence—from the effective weight of 
the train—the rate of accleration. It is now a question of simple 
dynamics to deduce speed-time and speed-distance curves, whilst 
from the motor characteristics the power-time, cutrent-time and 
other train characteristic curves may be deduced. 
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Fia. 2.—ComMPARATIVE SPEED AND TRACTIVE-EFFORT CURVES 
or RAILWAY MOTORS. 


The schedule that a given train is capable of, or the equipment 
required to maintain a given schedule, can generally be very closely 
computed by assuming as the distance between stops the average of 
the several actual distances, and, furthermore, assuming the track 
to be level. Both schedule speed and energy consumption will be 
nearly the same for this average run as the schedule speed and 
average energy consumption deduced from the actual runs. Unless 
and until conditions are fully known, it is not, in the majority of 
eases, worth the labour to compute train characteristics for the 
actual runs. 

If there is considerable difference of level between terminal 
stations, the averages in in the foregoing statement must be assumed 
to apply to runs in both directions along the line. Moreover, the 
stations are supposed to be promiscuously distributed with respect 
to the grades. 

- The typical schedule run may be divided into four elements, 
corresponding respectively to (1) acceleration to the speed curve ; 


(<) speed curve running; (3) coasting ; and (4) braking. Since any . 


of these elements can be varied, it follows that a run can be made 
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Fig. 3. N TRAIN CHARACTERISTICS FOR TRAINS OPERATED 
BY CONTINUOUS CURRENT. 


in many different ways. However, for any particular type of 
motor, if average values be assumed for the amount of coasting and 
rate of braking, the remaining variables can, for practical purposes, 
be expressed in a system of curves, from which the particulars and 
.. performance of the train can be deduced. 
Fig. 3 shows typical train characteristics corresponding to 
acceleration at 1°5 miles per hour per second. The three curves 
are of the same area, and the distance represented will be found to 
. be one mile divided by the number of stops per mile, as of course 
it should be. 
Eig. 4, showing how the energy input is finally dissipated, prac- 
tically explains itself. It will be seen that with little Speet curve 


train resistance. 


. tion on resistance: 
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running the loss in 8 (—— whilst with much TTE 
curve running the energy is principally employed in overcoming 
In other words, where stops are frequent the total 
energy consumption depends largely on the weight of the train, 
and where infrequent on the train resistance. Series-parallel 
motor-control is, of course, always assumed in these curves. 

The power output of the motors during a run is very variable. It 
starts at zero and rises with the speed during the period of accelera- 
Then, with the speed, still rising, but more 
slowly, it falls off continually due to decrease of tractive effort. 
The maximum power will be developed at the instant when all 
resistance is cut out, with motors in parallel—that is, when the 
motors are taking the accelerating current at full voltage. It will 
usually, though of course not necessarily, be approximately the 
rated horse-power according to the rule of the American Institute - 
of Electrical Engineers given in the next section. This rule waa, 
in fact, devised in order to provide a good test for the motors at 
the normal accelerating current—that ie, the average maximum cur- 
rent at which the operation must be perfectly satisfactory. With 
the horse-power reokoned in the above manner, the weight of the 
electrical equipment is taken as 40 lb. per horse-power. This is an 
average figure for the weight of motors and controlling apparatus 
employed in suburban service, which must, of course, only be treated 
as & first approximation. 
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We are now in a position to estimate the weight of the train and 
the total power of the equipment, and to determine the power and 
number of the motors. A little trial and adjustment may be neces- 
sary, as the equipment will be heavier than the above figure (which 
is based on 150-B. Pp. to 176-H.P. motors), if many motors of small 
power are employed, whilst motor trucks are cousiderably heavier 
than trailing trucks. Moreover, the weight on driving wheels must 
be determined before the equipment can be finally settled on, in 
order to discover whether the adhesion is sufficient to stand the 
tractive effort of the motors. The accelerating tractive effort 
should not exceed about 17 per cent. of the weight on driving 
wheels in the case of trains driven by motor-cars, operated by the 
multiple-unit system of train coutrol—wherein it is impracticable 
to sand the rails in front of all driving wheels in bad weather. 
Where locomotives are used, however, the average accelerating 
tractive effort may be allowed to amount to 24 or 25 per cent. of 
the weight on driving wheels, if efficient provision is made for 
sanding the rails in case of need. 

Having taken account of all dynamical considerations and 
decided upon a suitable driving equipment, we should next deter- 
mine the energy losses in the motor in order to discover whether 
its capacity is sufficient for the service. This matter is treated in 
the following section. If the equipment is found suitable from 
this point of view, we may proceed to determine the exact par- 


ticulars of the average schedule run, the energy consumption per 


ton-mile and per train-mile, and the maximum and average pewer 
taken by the train. If deemed advisable we may determine tke 
train characteristics for a whole journey, including the effects of 
the actual grades, slowing down where necessary at curves and 
junctious, aud generally investigating the most suitable manner of 
operation. 

(To be continued.) 


(ias Engines as Applied to Electric Driving. 
By JauESs ATKINSON, M.I.Mech.E. e 


(Abstract, of Paper read before the INSTITUTION oF ELECTRICAL 
ENGINEERS at Manchester, January 30th, 1906.) 


` Ir is of great interest to realise how economically electric current 


can be generated when producer gas is used. As a typical instance 


the following particulars of three sets of engines with suction ges 


plants, made to the order of Messrs. Crompton’ & Co., of London and 
Chelmsford, will be of interest, The three plants were erected 
complete and tested by Messrs. Crompton’s engineers before being 


EL ML where.they are used for tramway work. . 
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Each complete unit consisted of a gas producer in which common 
coke was burnt, two coke-filled scrubbers, a motor-driven rotary tar. 
separator, a sawdust scrubber, and the engine directly coupled toa 


direct-current Crompton dynamo. 


Each unit was tested finally on a six hours’ run, one of such tests 


giving the following results :— 


Total fuel consumed ais 488 lb. 

. Total xw.-hours . ... 258 fue ee .. 9684 
Fuel per hour "s esc "a as .. 813 lb. 
KW. we “zs edis ies wie ihi 61°4- 
Fuel per Kw.-hour ... En COE ss 1:325 
Thermal ‘efficiency of the entire plant. | 22756 Y 
Proportion of total heat in the fuel converted 
into electric current on the switchboard | . 2087 % 


The fuel used was ordinary gas coke. | . 

An investigation as to the amount of irregularity in the turning 
moment will show what is permissible in a single cylinder “Otto” 
type engine, directly coupled to a continuous-current dynamo, 
giving steady lights and sufficient regularity to run two or more 
unita in parallel. E j m 

Fig. 1 shows the turning moment on the crank-pin during the 
complete cycle. If we assume that work is being done hy the 
engine at a constant rate, and include friction, which also may be 
regarded as being a constant resistance, the dotted line drawn 
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Fic. 1.— TunNiINGa Moment on CRANEK-PrN.. MEAN TURNING 
MOMENT z 191. 


above zero line represents the mean rate at which work is being 
done, and from this diagram the exact speed of the fly-wheel at 
any portion of the cycle can be ascertained. For the present 
purpose it will, however, be quite sufficient to ascertain the 
maximum and minimum speeds of the fly-wheel and the percentage 
variation. m ` i 

Data for calculation :—Diameter of cylinder, 18 in.; stroke, 
2 ft.; revolutions, 200 per minute. Energy stored up in fly-wheel 
and revolving parts, 720 ft.-tons. 

From an inspection of fig. 1, it is obvious that the fly-wheel is 
being accelérated during the time from b to c, and that the amount 
of acceleration is due to excess work represented by the shaded 
portion. On calculating this excess it works out to 21:524 ft.-tons, 
therefore we have 741:524 ft.-tons stored-up energy atc as a 
maximum. The speed of the fly-wheel will be in the ratio of the 
square roots of these stored-up energies, and the fly-wheel at c will 
he moving at the rate of 1:492 per cent. faster than it is at the 
point ù; from the point c the fly-wheel begins to slow down, though 
at a rate very much reduced from the rate at which the speed 
increased in passing from b toc. At the time of the next ignition 
it will be at its original rate of 200 r.p.m. 

Should the engine be governed by '' hit and miss" governing, and 
an impulse be cut out, it would fall below 200 r.p.m. by an amount 
corresponding to the loss of one impulse; this amount is 19:635 
ft.-tons. The stored-up energy in the tly-wheel would drop from 
720 to 700:368, representing a decrease in speed of 1:406 per cent. 
The 1:492 per cent. is what is commonly known as cyclical varia- 
tion, and the 1:406 per cent. as governing variation. The cyclical 
and governing variation thus together amount to 2:898 per cent. 
Very extensive experience with a great number of installations has 
shown that this degree of irregularity is quite permissible. The 
extreme simplicity of hit and miss” governing, together with 
the economical results thereby attained, make such an arrange- 
ment thoroughly satisfactory, and in many instances all that can be 
desired. N e , 

Governing by throttling a uniform mixture has been largely 
adopted, notably by the Westinghouse Co. of America and England, 
by many of the Continental firms and by other makers in England. 
It has the advantage of very great simplicity; it is effective and 
easily arranged. ^ | 

The principal objections to this method of governing are: The 
great increase in gas consumption as the load decreases, such 
increxse becoming a very extravagant amount on very light loads; 
on reduced loads, also, there is a considerable resistance during the 
suction stroke, causing a good deal of negative work; the reduced 
pressure at the end of the compression stroke interferes with 
prompt ignitions, and in some instances leads to reversal of strains 
in the moving parts owing to reduced compression. 

Cut-off governing has been very largely adopted, a considerable 
number of large engines on the Continent having been governed in 
this way. In the case of these larger engines "trip" gears are 
used, being very similar in construction to “trip” gears as used 
in steam engines. Such governing has been very satisfactorily 
attained by this method so long as the speeds of the engines were 
moderate. It is, however, not suitable for engines running at high 
speeds. 

Compared with throttle governing, there is very little loss 
from negative work; it also lends itself to combining the cut-off 
with “hit and miss" governing. This style of governing is open 
to the objection mentioned in connection with throttle governing, 
the reduced compression pressure under some circumstances not 
being sufficient to take up the inertia of the reciprocating parts. 

Governing by varying the richness of the mixture is a method 
occasionally adopted, but it can scarcely be said to be generally 
used in practice. If either too rich or too weak, the gas is not 


properly burnt, and there is considerable risk of irregularities ip 
the working of the engine. | 

The method of governing by varying the timing of the admig- 
eion of the gas, but always cutting it off at the end of the 
stroke at the same time, seems likely to come to the front; it 
is being adopted largely on the Continent, and is the revival of an’ 
old method of governing introduced originally by the late Mr. Frank 
Crossley. Though differently carried out, the same method of 
governing is used exclusively in the Korting and Oechelhüuser types 
of gas engines. Messrs. Crossley Bros. are also constructing engines 
governed in this manner. To carry out this method aatiefactorily, 
it is necessary .to have a certain amount of stratification in the 
cylinder of the engine. This method also has the advantage of not 
decreasing the compression pressure, and there is no reason to suppose 
that it will be. uneconomical. | ; 

The driving of alternating current dynamos is an altogether 
different problem; when they have to be driven in parallel, very 
much “greater steadiness is required. In almost every instance 
inquirers and specifications for engines to drive alternators state 
that the variation in speed of the engine must not exceed some 
particular fraction 5f the mean speed, varying from 41,th tc much 
smaller fractions, or ask what degree of regularity would be 
guaranteed. This is a wrong method of defining the necessary 
steadiness of such an engine. The required regularity is a function 
of the angularity difference between, say, the fly-wheel of the 
engine, and a fly-wheel running at absolutely constant speed. This 
angular variation is certainly due to speed variation, but it is speed 
variation qualified by a time element. 

From inspection of fig. 1 it is obvious that the fly-wheel is at its 
lowest speed at the point b, corresponding to the commencement of 
the working stroke, and at its greatest speed at the points a and c, 
which is before the termination of the working strokes. In passing 
from dto c there is a much shorter interval of time than from passing 
from a to b ; as the mean speed variation is the same, it is very obvious 
that during the longer interval from a to b, there must be a greater 
angular variation, the mean speed being the same. This, of coürse, isa 
somewhat exaggerated illustration, as an engine having so great a 
variation would be totally unsuitable for alternating current machine 
driving, but it illustrates the necessity for a clearer ünderstanding 
as to the méthod of expressing the desired regularity of any engine 
for such purposes. 

Engines giving two impulses per revolution will be mainly 
adopted for moderate powers, and for larger powers two such engines 
would be combined having their cranks at right angles. Fig. 2 
shows the turning moment on the crank-pin of a vertical four- 
cylinder Otto cycle“ engine, the dotted line being the mean turn- 
ing moment. 


Fia. 2.—TurRNING MoMENT ON CRANK-PrN. Meran Turnina 
MOMENT = 55. 


In this engine the size of cylinder is taken as before, viz., 18 in. 
diameter with 2 ft. stroke, the revolutions ;being also 200, and the 
power of the engine, of course, being four times as great. 

The diagram shown in fig. 2 shows what a remarkable effect tire 
inertia of the four sets of reciprocating parts has upon the resulting 
turning moment on the crank-pin, the shaded portion between d and 
e, representing the excess of energy put into the fly-wheel, being 
such a small percentage of the work done during one impulse, the 
impulse giving as before 19:365 ft.-tons, and the excess being 
3:39 ft.-tons ; the deficiency from e to f being also 3:39 ft.-tons, the 
increase in specd takes place from d to e, and decrease from e to /. 

Assuming that we have 610 ft.-tons energy stored up in the 
revolving parts when running at 200 revolutions at the point d, 
excess energy to the extent of 3:39 ft.-tons being added by the time 
e is reached, the speed at e would be increased in the ratio of the 
square roots of 610 to 613:39, which works out to a percentage of 
'812 per cent. 

From an inspection of fig. 2 it is evident that the fly-wheel com- 
pared with a wheel running with absolute regularity will be at its 
mean speed at a point between d and e, a little nearer to e, and 
again at a mean speed between e and f, a little nearer to f, changing 
from these positions approximately every 90*. In passing from the 
mean speed position to the most advanced position the fly-wheel is 
travelling at 4 speed varying between mean speed and maximum 
speed which is ‘312 per cent. faster, consequently its excess angular 
advance becomes about 90° x 312/100 x 2 = ‘14°. The retarded 
position will also be about 14“ behind the wheel of constant sp id. 

With such a small deviation it is obvious that it is not nece.sary 
to.go into intricate mathematical calculations to ascertain more 
closely what the actual deviation is, as no alternator can possibly 
require such regularity as ith of one degree either way. As it ia 
impossible to get absolutely equal impulses in all the cylinders 
under all circumstances, it is necessary to provide for such contin- 
gencies; therefore in this instance these contingencies are the con- 
trolling elements in deciding on the required amount of stored-up 
energy, not the cyclical variations. 

The synchronising efforts of the alternators themselves assist in 
keeping them in step, and thus still further counteract any irregü- 
larity in the working of the engines. 

The writer's firm has just completed a large double-cylindered, 
double-acting, tandem type engine, which is just finishing a series 
of careful and severe tests with a view to gaining information 
regarding this type of engine. So far the tests have been very 
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satisfactory. Each cylinder is constructed with a separate liner 
made of hard metal. The engine has exhaust valves counter- 
balanced so as to relieve operating strains; it is also fitted with 
automatic regulation which regulates the power per impulse down 
to any desired reduced load, below such loads the gas being 
cut out. 


In the discussion, the Chairman (Mr. S. L. PEARCE) said the sub- 
ject of the paper was of special importance. There were three 
possible objections to the large gas engine: (1) Size of units—large 
steam-driven generators from 1,500 to 3,000 Kw. were now running 
successfully, but there was no gas eugine of that size; (2) There 
were no data in this country as to the running of alternators in 
parallel when driven by gas engines; (3) Total inability to deal 
with excessive loads. . 

Mr. SEATON considered that in plants of a capacity of about 60 kw. 
gas engines were very successful, but if the plants were of anything 
from 500 to 3,000 xw. they must take & back seat. 

Mr. MILLER said he bad received a circular just lately stating 
that electricity generated by a certain gas producer plant cost 1 bd. 
per unit, but it omitted to state that the figure was only fuel cost. 
Gas engines were not so satisfactory in case of overload. Some 
time ago he had to go into the case of generating power for a large 
works by steam or gas, but he found that the capital cost killed the 
case for the latter. 

Mr. R. L. GAMLEN said that the floor space and weight of a 
large gas engine were much more than those of a turbine of equal 
power. He had been trying to get somé reliable data as to suction 
gas plants. There was extra expense apart from the cost of the 
fuel; he knew of cases where the oil bill exceeded the cost of the 
fuel. In onecase where his company were supplying power to & 
works that was originally driven by a gas engine, the cost of the 
gas alone was exactly double what the firm now paid for current. 
With regard to regularity of driving, he said that in the ELECTRICAL 
REviEW a short time back, two cards were given showing variation 
in drive. In the case of the gas engine, it was as much as 12 per 
cent., whilst in the case of the motor it was within 1 per cent. In 
Newcastle alone last year, there was a total of 800 H.. in gas 
engines replaced by electric motors, and not one motor turned out 
by & gas engine. He quite agreed that in some places where 
electricity could not be had at reasonable rates it was advisableto put 
down gas engines. With regard to the gas-driven plant at the 
Blackpool Tower, a year and a half after the plant was put in there 
was a periodic variation of something like 15 volts on a 100-volt 
supply. 

Mr. SouTHGATE knew several places where alternators were 
ranning in parallel at 60 periods, driven by gas engines. Plants of 


3,000 H. p. had been installed in several places. There was not so - 


much chance for installing gas engines in places where there was 
already a steam plant working, but the capital cost of a gas plant 
was not much higher than that of steam if boilere, &c., had to be put 
down. In an entirely new installation the gas plant of to-day could 
be put in at about the same cost as high-speed engines. 

Mr. Ontons stated that he had seen four 450-H.P. gas engines at 
work in Holland, driving generators on traction work. Every- 
thing was running satisfactorily. He considered the method of 
throttling the charge a bad one, as it tended to create a vacuum in 
the cylinder. A steam engine would take about 1] lb. of coal per 
H.P. against } lb. per H. v. with gas plant. 

Mr. Hutcuts said that it had been proved that with a suction 
gas plant, more power could be obtained per lb. of coal than with 
a steam plant. A great saving was also effected on capital cost, as 
the chimney, boiler seatings, and a certain amount of machinery 
were unnece Two men could work a 1,000-H.P. suction gax 
plant, but they could not work a steam plant of that size. 

Mr. A. P. Woop said he had lately been going into the question 
of cost of suction gas plants for the Lancashire Dynamo and Motor 
Co.’s works. Current at present cost slightly less than gd. per 
per unit, but from his figures he thought it could be done for about 
4d. per unit with a small suction gas plant. They intended to use 
it in conjunction with a battery and small reversible booster, and 
keep the load on the generator constant. 

Mr. ATKINSON, in replying to the discussion, said that the 
difference between the price of coal in this country and on the 
Continent had had a great deal to do with the adoption of gas 
plants there. In England they had started, and meant to make a 
good thing of them, but great difficulties had yet to be overcome. 
Pre-ignition was a serious thing in a gas engine, and when it 


started it might go on to a considerable extent. This had been, 


overcome by admitting a spray of steam or water with the charge. 
On a test of a 510-H.P. gas engine a short time back, he found that 
to carry the whole plant through the test it would be necessary for 
the gas engine to give 600 H. p. This could never have been done, 
but for the water spray. His firm had used a tar separator which 
worked very satisfactorily. He believed the question of gas 
turbines would be solved before long. The governing at the 
Blackpool Tower was bad at first, but was now satisfactory. 


— ——————————— | 


Australian Customs.—The Australian authorities have 
lately given a decision to the effect that ‘‘ Transformers sinusoidal— 
a combination consisting of a motor-generator, a static transformer 
and an electro-medical appliance—motor-generator and elec- 
trodes,” are to be classified as Machinery and Appliances n.e.i. 
electrical,” the duty being 124 per cent. ad valorem. On the other 
hand, static transformers are to be classed as “ electrical material," 
and admitted free of import duty. 


NEW ELECTRICAL DEVICES,” FITTINGS | 
| AND PLANT. 


The **Wind-up? Ceiling Rose. | 
The Epison & Swan UNITED ELEOTRIO LIdRT Co., LTD., in a 
recently issued leaflet describes the “wind-up” ceiling rose. It 
offers an improved means of raising and lowering light elec- 
trical fittings, whereby the movable fitting can be retained 
in any desired position without the use of balance weights. 


Fic. 1.—Episwan " Wiup-vP" CEILING Rosr. 


- 


The “wind-up” ceiling rose can employ fittings of varying 
weights with equal effect, as it is not upon the weight of the 
fitting that the working of the article depends, but upon the band 
brake arrangement, which can be clearly seen in the illustration. 
The entire mechanism is enclosed in porcelain, and perfect 
electrical contact is claimed to be made. It is casily wired. 


Battery Wall Telephones, 


The GENERAL ELECTRIC Co., LTD., are just placing upon the 
market the Enterprise," a cheap form of telephone instrument, 


which we illustrate, for offices, warehouses, factories, hotels and 
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Fic. 2.— THE ENTERPRISE " TELEPHONE. 


general indoor use. The instrument is fitted with the G.E.C. new 
Manchester transmitter, with nickel-plated mouthpiece, induction 
coil, double-pole watch receiver, ringing key, buzzer and automatic 


switch hook. It is mounted on a solid polished walnut case, and all 


metal parts are nickel-plated. | "m 
The company are also introducing a new pattern Leclanche cell 
of the “Carsak” form, with semi-circular zinc (sack negative 
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element) for telegraph, telephone, bell, signal and all intermittent 
work. In this cell the dense porous pot is replaced by a pervious 
form of special container, inside which the carbon and manganese 
granules are packed by a special process. : 


Electric Desk Lamps. 


The Concorpi1a ELROrRIOWIRR Co., Lro., of 34, Queen Street, E. C., 
is supplying a new flexible arm electric desk lamp, as shown in the 
illustration. The flexible arms will remain in any required position, 
and can be instantly straightened and other curves made as needed. 
The utility of such a fitting for draughtsmen, book-keepers, and 
indeed anyone employed on very close work, needs no pointing 
out. We illustrate the single-arm form as supplied for roll-top 


Fro. 3.—FrLEÉxiBLE ARM DESK FITTING. 


desks, pianos, &c., but a double-arm fitting is designed for other 
positions. The lamps have the base, lamp socket and shade carrier 
in polished brass, the flexible arm is dull nickel, and a green shade 
lined with white enamel is used. They are supplied in oxidised 
copper and silver, and other finishes if needed. A price list of the 
lamps has been issued by the company. 


Terminal Sleeve for Leadless Cable. 


A correspondent—Mr. F. G. FuiwT, of 56, Davenport Avenue’ 
Withington—informs us that he has applied for a patent for the 
device Hlustrated in fig. 4. Having observed the deterioration of 
insulation of feeders in tramway manholes and feeder pillars 
through the effects of damp on the terminal lugs and cable ends, in 
the case of vulcanised bitumen and rubber-insulated cables, he pro- 
poses to apply the rubber sleeve shown in the figure. The sleeve is 
provided with a disk, so that water dripping on the cable and 


Fic. 4.— TERMINAL FOR LEADLESS CABLE. 


running along it will drop off at the disk. To fix the sleeve on the 
cable end, the insulation is pared off for $ in. beyond the part 
which enters the lug, and the braid is removed for the full length 
of the sleeve. The conductor is then tinned to receive the lug, the 
sleeve is slipped over the cable, and the lug is sweated on. After- 
wards the sleeve is brought up to its proper position, and filled up 
with hot compound, which is also painted over the lug and the back 
of the sleeve and cable end. Finally the back part of the sleeve is 
taped with tarred tape, and enamelled over the tape, so as to make 
a watertight junction with the insulation of the cable. 


The ** Juno? Flame Arc Lamp. 


Messrs. JouNsoN & PuiLLIPS, Lro., have recently put on the 
market this new flame lamp, for which claims of simplicity, neat- 
ness and novelty are made. It is of ornamental appearance and 
comparatively small size. There are only three moving parts, no 
shunt coils, wheels, sliding rods, clockwork, dashpots, brakes, 


clutches, or other mechanism likely to get out of order; the cost of 


repairs and maintenance is consequently reduced to a minimum. 
Any number of lamps can be run in series on either alternating or 
direct-current circuits, each lamp taking about 48-50 volts. The 
length of the lamp is 294 in. overall; its weight is 19 lb.; and 
the length of carbons 18 in. ` l l i 


“ Strut ^^ Switches. 


We recently paid a visit to the factory of the GENERAL 
Contracts Co., Lrp., at 62, Rosebery Avenue, E.C., where the 
manufacture of the now well-known “Strut " switch is in progress, 
and our attention was drawn to a number of improvements that 
have been made in this switch since we described it in its original 
form in our issue of December 4th, 1903. The general principle 


Fia. 5.—THE IMPROVED “Strut” SWITCH. 


being already familiar to our readers, we may just point out wherein 
lie the improvements. As will be seen from fig. 5, there is 
now a china wall raised round all the live parts; further, in 
the porcelain base there is now a channel groove whose object is 
to guide the sliding contact; again, an improvement has been 
effected in the screw-down holes, which can be got at without 
damaging the china. The excellence of the design is best appre- 
ciated by actual use, and as our offices have been equipped with 
them for some 18 months, we cau vouch for their good qualities on 
a 200-volt circuit. 

We were shown a compact combination device, one base 
serving to carry a lighting switch, bell-push and plug; this 
combination is supplied with covers of high-class decorative designs. 
In addition to the improved Strut switch and its combinations, we 
saw, and here illustrate, a most ingenious little device in the shape 
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Fig. 6.—New PrLva FUSE CONTAINING BOBBIN OF WIRE. 


of a plug fuse, which contains a spool of wire, so that instead of 
new wire having to be hunted for, as it often bas to be in badly 
regulated establishments, where sometimes inferior substitutes take 
its place, a plentiful supply is available, comfortably and safely 
closeted away within the centre of the body of the plug; it can be 
unwound from the bobbin by pulling the end of the wire, without 
withdrawing the bobbin. 

A switch on the Strut principle, enclosed in a waterproof case, 
has also been brought to our notice. In the cover of the case there 
is a second dolly, which works in a ball and socket joint, and carries 
a cupped end, into which the head of the switch dolly enters. The 
Strut switch is peculiarly suitable for this class of work, on account 
of its small height as compared with the majority of tumbler 
switches. 

Among the firm’s other specialities is a main switch, on the Strut 
principle, with carbon rollers, illustrated herewith. 
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Fig. 7.—“Srrut” Mam SwircH wirTH CARBON ROLLERS. 


The company has been receiving large orders for its Strut" 
switches, especially for use on board ships, and a large contract has 
just been completed for the Admiralty. 


ELECTRO-CHEMICAL AND ELECTRO- ' 
METALLURGICAL PROGRESS IN 1905. 


Bx F. S. SPIERS, B. Sc., A. M. I. E. E. 


(Continued from page 245.) 
Lead.—In electrolytic lead refining, the Betts process still 
holds the field, and continues to make rapid headway. The 
plant at Trail, in British Columbia, where that process is 
used by the Canadian Smelting Works, has been extended 


to a capacity of 50 tons a day, and Trail now supplies” 


Canada with } in. to 5 in. pure electrolytic lead pipe. The 
solution, which is rapidly circulated, as now used, contains 
5 per cent. of lead as fluosilicate and 10 per cent. of free 
hydrofluosilicic acid, glue being added to prevent treeing," 
and to produce a beautiful crystalline deposit, although it has 
been maintained that the improvement is not merely due to 
the glue. Mr. Betts. has recently been paying much 
attention to improving the methods by which the anode 


slimes are treated—a metallurgical problem of some com- 


plexity. Those particularly interested in this subject should 
consult am exhaustive paper contributed by Mr. Betts to the 
April number of Electrochemical Industry. A plant is 
now being erected at Montreal for making white lead, using 
the Betts product as raw material, and at Newcastle-on-Tyne 
Messrs. Locke, Blackett & Co. are installing a Betts plant 
for refining lead bullion. 

Antimony.—The extraction and refining of antimony has 
likewise been the subject of experiment lately at the hand 
of Mr. Betts, and he has obtained some very interesting 
results by the employment of fluoride solutions. There is 
considerable room for improvement in the ordinary metal- 
lurgical smelting of antimony, so that further practical 
results from electrolytic methods will be awaited with great 
interest. 

Gold.—The electro-metallurgy of gold will not detain us 
long ; the writer is informed that since the South African 
war the Siemens & Halske electrolytic process for depositing 
gold from cyanide has not been re-started. Precipitation by 
zinc now seems to be universally employed on the Rand. 
In North America there appears now to be only two 
plants, both in Mexico, in which electrolytic precipitation is 
_ practised. | 

Zinc.— The smelting of zinc in a rational fashion—of 
course in an electric furnace—bas always been considered by 
the electro-metallurgist as a problem coming particularly 
within his own province. It would be rash to say that 
ultimate success is even within view, but very decided pro- 
gress in the electric smelting of zinc has recently been made. 


Leaving aside the hot chlorine process of Swinburne and 
Ashcroft, concerning which no new information is at present 
obtainable, that of de Laval, of turbine fame, is at pre- 
sent the most forward of the numerous proposals that have 
been made in this connection. "This process, which utilises 
the radiant heat from an arc furnace, is in operation in 
Sweden, and de Laval zinc containing less than 0'1 per cent. 
lead, and therefore particularly suitable for the manufacture 
of high-grade brasses, has been for some time on the 
market competing with the pureat Vieille Montagne and 
Sterling brands. Hitherto de Laval has been content to use 
his furnace chiefly for distilling impure spelter, but of late he 
is said to have treated successfully low-grade ores, and some 
time ago negotiations were reported to have been in progress 
for the introduction of his furnace into America. Whether 
he has really suceeeded in overcoming the crucial difficulty 
of condensing the zinc, and not merely making zinc duat, 
ought soon to be made known. It is, by many metallurgists, 
considered probable that only the refining of zinc—as of 
copper and perhaps steel—and not its recovery from the ore, 
will ultimately be carried out electrically. 

Another electric zinc smelting process to which some 
attention has been paid during the past year, is that of 
Oliver Brown & Oesterle, which has been tried on a laboratory 
scale at the University of Indiana. A charge of unroasted 
zinc blende, lime and carbon is heated in a resistance furnace 
according to the following equations :— 


2 ZnS + 2 Cao + 7C = 2Zn + 2 CaC, + CS, + 2 CO, 
2Zn8 + CaO +4C —2Zn + CaC, + C3, + CO. 


~ In some later experiments, in which the charge contained 
3°98 kg. of blende, 2:21 of lime and 0°84 of carbon, only 
0:1 per cent. of zinc was left behind in the residue. These 
experiments were carried out in a furnace 124 in. x sj in. 
X 4j in. and a current of 172 amperes at 68 volts was 
passed for nearly seven hours. Acheson electrodes led the 


current into the charge, and a carbon tube led the zinc away 


to the condenser. The process was described and discussed 
at the autumn meeting of the American Electrochemical 
Society. 

Magnetic and electrostatic separation are, perhaps, 
likely to affurd as much assistance to the zinc smelter 
as the methods of the electro-metallurgist, and thanks to 
these modes of concentration, many low grade ores, 
hitherto useless, are now being satisfactorily treated. 
In America the Blake-Morscher electrostatic separator 
is being more largely used, with what success it is 
impossible at present to say; and during the past 
year or two these machines have been installed in Denver, 
Park City and Butte. A new sepürator, the Dolbear, 
uses the high teusion trausformer as its exciting agent, 
and is said to show much promise. "The special advan- 
tage of the electrostatic separator is that it can be 
applied for the concentration of such zinc ores as could not be 
treated magnetically without the preliminary costly and un- 
desirable roast. : 

The Alkali Metal and Sodu.—An interesting development 
in the use of the higher oxides of the alkali metals as ready 
and portable sources of oxygen, is worthy of record. The Niagara 
Electro-Chemical Co., who work the Castner sodium process, 
now sell cakes of fused sodium peroxide under the name of 
oxone, which, by-the-way, is stable in air, for the purpose of 
generating oxygen : 1 lb. of oxone yields, on treating with 
water, 59 litres of oxygen. As the caustic soda that is 
formed absorbs CO,, it has been suggested that oxone might 
be used in submarine boats, so as simultaneously to create 
oxygen and remove carbon dioxide. The Roessler & Hass- 
lacher Chemical Co. make the peroxides of calcium, mag- 
nesium and zinc. Each of these is supposed to have its 
special uses ; CaQ, libcrates oxygen in the presence of moist 
organic matter, and it is, therefore, to be used, so it is 
suggested, for sterilising foods, ageing wine and spirits, &c. ; 
MgO, is similarly to be.used for sterilising water, while zinc 
peroxide is suggested as an antiseptic dressing. Another 
new alkali derivative, sodium perborate (NaBO,), yields 
hydrogen peroxide when added to water, and this is being 
put on the market in America as a bleaching agent. 

Sodium sulphate has long been considered to be in many 
respects a more desirable source of electrolytic soda than the 
chloride, on account of the by-product. sulphuric acid. 
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Kelly has been experimenting on these lines, using a 3- 
compartment cell, the middle division of which it is essential 
should remain neutral, to prevent recombination of anode 
and cathode products; if these investigations yield 
satisfactory results, theyiwifl have considerable commercial 
valo- 

Zin Recoury.—As far as electrolytically detinning scrap 
is concerned, the alkali hydrate method seems, for the 
present, to have established itself as the favourite method, 
but · it is possible that a fluosilicic acid solution, which has 
given such splendid results in lead refining, may be found 
equally uscful in the case of tin deposition. Dr. Mennicke 
has been working along these lines, and his valuable series of 
articles in the Electrochemische Zeitschrift for 1905 should be 
consulted by those desirous of keeping in close touch with 
this branch of electro-chemistry. Dr. Mennicke points out 
that the present tendency is for tin-stripping works, which 
appear to have experienced the usual trouble in obtaining 
a sufficiently large supply of cheap scrap, to go in for the 
recovery of tin from slags, dross and smelting refuse. 

Osmium and Tantalum.—The advent of the osmium and 
tantalam lamps, with efficiencies of considerably less than 
2 watts per candle, has invested these rare metals with an 
importance that could not have been foreseen a short time 
ago. In both cases has the electric current or the electric 
furnace been pressed into the service of the filament maker. 
Pure tantalum was obtained by Bolton, the inventor of the 
lamp using this metal, by electrolytically reducing a filament 
made of the tetroxide (which is a solid electrolyte, like a 
Nernst filament) by means of a strong current in a vacuum. 
The oxide is really electrolysed, incredible as it may seem, 
pure oxygen—which has to be removed to prevent recom- 
bination — being given off from the filament until the latter is 
entirely reduced to the metallic state. In another method 
potassium tantalofluoride is electrolysed, and the metallic 
powder so obtained is heated ?» vacuo in an arc furnace made 
between electrodes of the material itself, to remove the 
oxides and the hydrogen present. Oamium filaments are made 
by squirting a paste consisting of the finely-divided metal 
and an organic binding material, and then, after carbonising, 
heating electrically in a moist atmosphere to remove the 
carbon in the form of water gas. Atarecent meeting of the 
Society of Arts, Mr. Gaster exhibited, for the first time, a 
1:2 watt per candle lamp containing a filament made of pure 
zirconium, another of Moissan's electric furnace producta. 
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recently made great progress in Germany, and the greater 
part, if not all, of the phosphorus made in the world is at 
present probably prepared in this way. 

An ingenious method for making yellow arsenic has been 
described by Stock and Siebert. An arc is passed between 
an arsenic-antimony and a carbon electrode under carbon 
bisulphide. "The arsenic, which volatilises, is dissolved in 
the carbon bisulphide, from which it can be crystallised out. 

Organic Electrolysis.—Vanellin is now being made at 
Niagara by acting on oil of cloves with ozone. The method 
has been used in France for some years past. A considerable 
amount of work has been done on the electrolytic reduction 
of nitro compounds, and in this connection a number of 
patents have been taken out. On the other hand, elec- 
trolytic oxidation has, as in previous years, been much 
neglected; probably on account of the inherent difficulties of 
the subject. Still, papers on the oxidation of hydro- 
carbons have been read before the Faraday Society and the 
Chemical Society, and several processes for the electrolytic 
production of colouring matters have been patented, but it is 
difficult to ascertain whether they are really being worked 
industrially. 

(To be concluded.) 


EFFECTIVE SHOP LIGHTING. 


By W. A. TOPPIN., 


TuHE.effective lighting of shops is really a most important 
problem. Incandescent gas lighting has made such advances 
recently that it is a serious competitor to electric lighting. 
Passing through the streets of several of our large towns, I 
have been much struck with the fact that some shops using 
gas are much better lighted than others using electricity. 
Now, this is not as it should be, for electricity has so many 
advantages over gas that, if ordinary care is taken, an 
electrically-lighted shop window leaves nothing to be desired. 
It is not enough to put up so many incandescent lights inside 
the shop, and an arc lamp or so outside. The method of 
lighting should be adapted to the size of the window, and 
especially to the way the goods dre arranged therein. 

Certain classes of shops always arrange the goods in a similar 
manner. For instance, a fruiterer or confectioner generally. 
places his goods in the bottom of the window, as shown in 


ExAuPLES OF SHoP WINDOW LIGHTING. 


Before we leave the subject of lamp filaments, mention 
should be made of the important new carbon filament of 
J. W. Howell, which by heating to a temperature of 3,000? to 
3,700? C. in a carbon tube furnace—to melt, and thus 
graphitise, so it seems, its outer coating—acquires an 
efficiency of 2:5 watts per candle. Thus is the electric 
furnace helping even the carbon filament to hold its own in 
face of its younger rivals. 

': Phosphorus and — Arsentr.—ÀAn important laboratory 
experiment of Hempel is worthy of record. He finds that by 
electrically-heating, in a tube furnace, a mixture of tricalcium 
phosphate, silica and charcoal, a 92 per cent. yield of phos- 
phorus cau b» obtained, and he concludes that on a large 
. scale this (Wochler's) process, using, however, arc heating, 
and not a resistance furnace, will prove by far the best 
method of preparing phosphorus. 


Electric heating has 


fig. 1. A most effective form of lighting for this type of 
shop is obtained by fixing short pendants to the ceiling and 
using silvered reflectors for the lamps. The light is all 
thrown vertically downwards, and the articles displayed are 
illuminated hun most perfect manner. 

Tailors and furniture dealers have large windows, and the 
goods displayed extend back some distance into the shop. 
This type of shop is shown in fig. 2; and as the goods are 
placed in the bottom of the window, arc lighting is most 
efficient and economical. One enclosed type arc lamp is 
generally sufticient for each window. In fig. 3 a shop 
window is shown with the goods piled up to the top at the 
back of the window, and some on supports in the front of 
the window. Drapers’, grocers’ and stationers' shops are 
instances of this type. A row of Linolite lamps at the top of 


the window and plugs at the bottom supplying current to 
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movable lamps fitted with shell reflectors to illuminate the 
bottom of the window answers admirably. 
Where the window is practically foll of articles, the 
method of lighting shown in.fig. 4 is suitable—a couple of 
small enclosed arc lamps fitted with reflectors, so as to throw 
all the light on the windows, and either Nernst lamps or the 
new type of incandescent lamp, t.e., large circular frosted 
globes, inside the window. Gentlemen's outfitters and 
jewellers are examples of this type. 
An art dealer or photographer's shop should have the 
means of illumination concealed as much as possible. A 
suggested method of lighting is shown in fig. 5. Rows of 
Linolite lamps at the top and bottom of the window will 
illuminate pictures placed at the back of the window very well 

The interiors of shops do not require so much care in the 
choice of lighting. Large and roomy interiors are best lighted 
by enclosed arc lanips and smaller interiors by Nernst lamps. 

Many. shops use electric light in the windows and gas 
inside. This is bad practice from the central station engi- 
neer's point of view, as the light is required nearly all day 
inside the shop, and the window lighta are only used when 
the load on the station is at its heaviest. The engineer thus 
loses just the load he is in need of, and gets a load he is not 
particularly anxious for. These shop-keepers probably use 
the gas inside the-shop for the sake of the warmth it gives. 
They should be induced to use electric light, and be supplied 
with current for electric radiators at very cheap rates. This 
subject of the best methods of shop lighting is of interest to 
the central station engineer, as well as the contractor, for if 
people never see a badly illuminated electrically fitted shop, 
more people will be tempted to use electric light. 


GERMAN SUBMARINE CABLE ENTERPRISE. 
. [FROM A CORRESPONDENT. ] 


THE remarkable increase in German shipping, both naval 
and mercantile, and the general Colonial expansion during 
the last few years, has naturally led both the Government 
and commercial community to turn their attention to sub- 
marine. telegraphy, and a very natural desire has arisen for 
German-made and German-owned ‘tables landing whenever 
it is possible on German soil only, or at least on that of 
neutral or allied States. 

To meet these demands, the well-known firm of Felten 
and Guilleaume took in hand the formation of a company 
for the making and laying of cables, and in 1899, founded 
the Norddeutsche Seekabelwerke Aktien-Gesellschaft, and 
established cable works at Nordenham, on the Weser. The 
location of these works was selected with great care, and 
proves to be eminently suitable. Nordenham is situated 
pearly. opposite the great port of Bremerhaven, the head- 
quarters of the North German Lloyd Co., the general 
manager of which is a director of the cable company, and 
whose good offices are of material assistance in the manning 
of their ships. Indeed, the company state that, partly 
thanks to this, within 24 hours of notice, either of their 
ships can be put into commission and ready for sea. In 
this respect they certainly have the advantage of all other 
cable manufacturing companies. : l 

The. banks of the river Weser are steep-to, and the 
deepest draught ships are able to lay alongside the works, 
moored to a short, jetty, which is provided with railway lines 
and suitable appliances for the handling of heavy stores and 
other telegraph materials. 

With characteristic good sense, our cousins, although they 
had been for many years in the habit of making short 
lengths of submarine cable, were careful to study the latest 
English methods, and did not hesitate to engage English 
specialists and to purchase English machinery and appliances 
whenever there seemed to be any advantage in so doing. 
Thus for their first ship, the Von Podbielski, they came to 
England and placed the order with Messrs. Dunlop, of 
Glasgow. This steamer was launched on November 9th, 


1899, and took her name from the then Secretary of 
State for the Imperial German Post Office. 

Before the new works were ready, however, an urgent 
demand arose for a cable between Tsingtau and Woosung, 
and necessitated its manufacture at Messrs. Felten and 
Guilleaume's works at Mülheim on the Rhine, from whence 
it was gent down to Rotterdam in barges and finally trans- 
ported and laid by tke Von Podbielski on her maiden 
voyage. In the meantime the Nordenham works had been 
completed under the direction of Mr. Ernst Diederichs, who 
had been appointed manager to the company, and after 
executing a small order for the Deutsch-Atlantische Tele- 
graphen Gesellschaft, the company seriously began work by. 
the manufacture of a four-cored cable for the German Post 
Office, in length about 300 miles, which was laid by the Von 
Podbielski in May, 1901, between Bactón (England) and 
Borkum (Germany), in the presence of representatives of 
both the Governments concerned: 

In 1908, the company built a second ship of a cable- 
carrying capacity of nearly 5,000 tons, which was christened | 
Stephan, after the late German Postmaster-General. No 
expense was spared to make this first telegraph steamer 
built in Germany a thoroughly up-to-date ship, and in every 
way she has proved herself to be so. Her first work was the 
second Atlantic cable between Germany and New York, for. 
the Deutsch-Atlantische Telegraphen Gesellschaft, and 
during the laying of the Borkum-Fayal section of this the 
company paid its footing in the telegraph manufacturing 
world, and had the satisfaction of seeing their men and ships 
come out from the ordeal, both proved to be of the best 
quality. Unqualified and uninterrupted success is not an 
unmixed blessing, and as has been often remarked, the 
school of adversity is the best in which to learn, and neither a 
man nor a machine can be confidently relied upon until both 
have been proved equal to, any emergency which is likely to 
arise. 

The next section of the cable between Fayal and New. 
York was successfully laid by the Stephan the following year 
without a hitch, and if the old dictum, “ Happy is the cable 
that has no history " has any truth in it, then indeed the 


Norddeutsche Seekabelwerke and their clients are to be con- 


gratulated. This success was followed in 1905 by the lay- 
ing of the German-Dutch cables in the Far East in so short 
a time and in so satisfactory a manner as to leave no possible 
doubt as to the efficiency of the company's staff, and the 
general excellence of the management of the whole concern. 

Perhaps some details may be of interest. Leaving 
Nordenham on January 8th, 1905, the Stephan, with a 
length of 1,902 miles of cable on board, weighing 
4,400 tons, reached Menado, in the Celebes Island, on 
February 25th, and on the following day started sounding 
northwards towards the Island of Yap. 

This primitive little island of the West Caroline group, 
with its currency of stone disks, and pieces of pearl shell, 
and other delightful characteristics of Polynesia, was selected 
as an intermediate landing place between Menado and 
Shanghai, and in addition connected with Guam, a station 
of the American Commercial Pacific Cable Co. This last 
section was laid first by the Stephan, and it was completed 
on April 6th, after some delay, owing to a buoyed end 
breaking at a kink, and alterations to the route of the 
shore end. | 

The second section, Yap to Menado, was begun on April 
17th, and completed without incident on the 26th. After 
landing spare cable into tanks, which had been erected at. 
Menado and Yap, the Sehn took additional soundings 
towards Shanghai, arriving there on May 12th. These sound- 
ings, and those taken a year previously by the Dutch sur- 
veying ship, Edi, under the direction of Mr. Le Roy, a 
director of the German-Dutch Telegraph Co. and two 
officials of the Norddeutsche Seekabelwerke, I shall hope to 
say something more about at a later date. 

The Sfephan's next work was to lay out 113 miles of 
heavy cable from Woosung towards the Liu Kiu Islands, as 
part of the Shanghai-Yap section, to be completed on the 
next voyage. By the time this was done, the guarantee 
month for the two sections she had laid, had expired, and 
she made the best of her way back to Nordenham, arriving 
on July 11th. | 

As a result of this six months’ voyage in the tropics, under 
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trying conditions, certain modifications in the accommodation 
were suggested, and were at once taken in hand and carried 
out at a considerable expense. 

The Von Podbielski during this time was occupied with 
repairing operations in the North Sea and clsewhere, and 
also in the laying of the Constantinople-Constanza cable. 

The second load of cable, 1,847 miles, weighing 4,360 
tons, was shipped by August 23rd, and the day following 
the Stephan again sailed for the Far East. After a remark- 
ably quick voyage she reached Woosung on October 5th, 
and on Friday, the 13th, after grappling and raising the end 
of the 113 miles laid previously, she spliced on and, favoured 
by remarkably fine weather, layed straight away to Yap 
without a hitch, buoying the end within six miles of the 
island on October 23rd, and finally completing the section 
a couple of days. later. This success was all the more 
gratifying as it was by no means expected, the weather at 
this season of the year being generally so unfavourable as to 
make even laying operations dangerous. The Norddeutsche 
Seckabelwerke took the risk, however, and were rewarded, 
while.the Telegraph Co. were enabled to open their cable for 
traffic five months earlier than the date specified in the 
original contract. More spare cable was landed here and 
the balance taken to Shanghai. Finally the Sfephan got 
back to Nordenham on December 19th, thus completing her 
voyage in four days under the four months—certainly a 
remarkable feat. 

The first expedition was under the charge of Mr. H. B. 
Forde, while the second was directed by Mr. J. Giessen. 
The Stephan was during both voyages most ably commanded 
by Captain Cornelius. 

The interests of the Deutsch-Niederlindischen  Tele- 
graphen-Gesellschaft were in the hands of Messrs. Clark, 
Forde & Taylor, who have been the consulting engineers for 
all cables manufactured in Germany, and it is needless to 
say that their clear certificate nf&y be taken as proof that 
the work in every way satisfies the highest requirements. 
At the same time that the Stephan was engaged with the 
Shanghai-Yap cable, the Von Podbielski, under her new name, 
Telegraaf, took out some 350 miles of cable, which was 
successfully laid by Mr. H. B. Forde and his staff between 
Makassar and Balikpapan for the Dutch Government. 
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NEW PATENTS APPLIED FOR. 


Compiled e ogg for this journal by W. P. THompson & Co., Electrical Patent 
Tronis, igh Holborn, London, W.C., and at Liverpool, to whom all 
-~ inquiries should be addressed. 


2,135. ** Improvements in and relating to circuit closing arrangements for 
electrically driven suspended railway cars with hoisting gear." F. E. D. ACLAND 
and B. Greirr. (A. Bleichert & Co., Germany.) February 5th. (Complete.) 

2,137. “ Improvements in circuit closing for electrically driven suspended 
railways.“ F. E. D. AcLanp and B. GrikFF (A. Bleichert & Co., Germany.) 
February 5th. (Complete.) 

2,730. Improved trolley wheel with renewable centre for electric tramways.“ 
J. ALDWonTH, L. W. Crosta and W. Boor. February 5th. 

2.757. Improvements in connection with electric arc lamps." F. J. W. 
Pvurros. February 5th. 

2,761. “Improvements in rotatory distributing contacts for electrical 
ignition in explosion engines." H. J. SimMons. February 5th. 

2,763. “Improvements in mercury vapour electric lamps and processes for 
manufacturing the same." C. A. LEE. February 5th. 

2,777. “Improvements in electrical fuse boxes." E. G. Anness and C. W. 
Denny. February 5th. ` 

2,792. “Improvements in electric heating devices." THE BRITISH 
Tuoxsos-HovsroN Co., LTD. (The General Electric Co., U.S.A.) February 5th. 

2,14. “Improvements in the protection of electric circuits from excessive 
voltages." StEMENS Bros. & Co., LIV. (Siemens-Schuckertwerke G. in. b. H., 
Germany.) February 5th. (Complete.) 

2,802. ‘Improvements in and relating to the electrolytical manufacture of 
salts of oxy-acids of the halogens.” W.KvsrEL and DEUTSCHE BoLvay WERKE 
A.-G. February 5th. , 

2,823. '' Process for electrolytically producing persulphates." G. TEICHNER 
and P. AskENasy. February Sth. (Complete.) 

2,833. “Improvements in electrical direct.current generators and motors.“ 
S. LrEcH. February 5th. 

` 2,850. ‘Improvements in electric generators and motors." R. Fanny and 
W.C. MITCHELL. February 6th. 

2,853. ‘Inspection sight for electric ignition spark.“ 
February 6th. 

2.857. An appliance to prevent the breakage of electric flexible wires at 
switch or lampholders." H. F. PPorLaupb. February 6th. 

2,887. ‘(Improvements in the construction of electro-magnets.’’ H. Lacy. 
February 6th. 

2,002. “ Nitration of cellulose by means of acid concentrated by electricity.“ 
Count G. C. DE BRIAILLES. February 6th. 

2.93. An improved construction of alternate or change-over tumbler 
switeh." E. T. Davies. February 7th. (Complete.) 


A. F. WHITE, 


. 2,036. “Improvements in magneto machines for use in connection with 
ignition systems of electrically fired internal combustion engines." THE 
Errore Ioxtrion Co., Lro., and F. H. Hats. February "th. 

2/4. "Improvement in electric indicators or annunciators," W. AITKEN, 


February 7th. 


2,956. “Improvements in electric flash or pocket lampe." W. THOMSON. 
February "7th. 


2,969. An electric table game.” T. DoppnEerr. February "th. 


2,983. ''New electrolytic process for extracting metals from their ores and 
the treatment of coppet waste for the recovery of pure copper." L.M.La 
FoxraiwE. February 7th. (Complete.) 


2,993. Improvements in or relating to the separation of particles of 
different dielectric capacities." H. M.ScvrTox. February 7th. (Complete.) 

8,000. ‘* Improvements in electric switches." C. E. HvNTER. February 7th. 
(Complete.) 

8,004. “Electric mixing furnace for mixing steel." Societe ELECTRO- 
MESALLURGIQUE FRANCAISE. (Date applied for under Patents Act, 1901, 
3 llth, 1905, being date of application in France.) February 7th. 

omplete.) : ; 


8,026. ‘‘Improvements in electrical apparatus for . 2p. 
movements or reproducing the same at a distance, especially applicable to 
telautograph apparatus." G. Isaac. (Date applied for under Patents Act, 
1901, February 8th, 1905, being date of application in France.) February 7th. 
(Complete.) 

8,028. * Improvements in electric make-and-break switches.“ G. H. BAILLIR. 
February 8th. 

8,096. “Improvements in and connected with "electric tramcars.“ 
Lycert and G. J. Conaty. February 8th. i 

8,119. ‘‘Improvements in electric stamp hammers.” 
February 8th. (Complete.) 

9,127. "Improved apparatus for use in connection with electric wave 
telegraphy.” G. Marcon: and Marconi’s WIRELESS TELEGRAPH Co., LTD, 
February 8th. 

9,133. '' Improvements in or- relating to electrical insulators.” G. WILTON. 
February 8th. 

8,186. Improvements in and relating to signalling systems." THe BRITISH 
THomson-Houston Co., Lrp. (The General Electric Co., United States.) 
February 8th. 

8,164. "Improvements in electrical switches.“ 
February 9th. s 

8,170. ‘‘ Improved means for sealing the ends of electric light, traction and 
similar cables." F.G.FriNT. February 9th. t 

8.172. Improvements in ship’s or analogous electric telegraphic apparatus.“ 
C. J. MontcomeEry. February 9th. > 


ee * Improvements in dynamo-electric machines." L. Torpa. February 


J. A. 
A. C. J. GvENEE. 


J. A. KExnNgepy-McGREGOR 


8,199. Improvements in or relating to primary batteries." W. THompson. 


February 9th. 


3,218. Improvements in and relating to the manufacture of N 
bodies for electric incandescent lamps," A. Just, F. Hamaman, ` 
LANDESBERGER, I BALZMANN and VEREINIGTE ELEKTRICITATS AXT.-GEs. 
February 9th. 

8,224. '' Improvements in combined telephone receivers and microphones.” 
C. E. Luvnomax, R. O. Pexcivan BERGLUND and W. A. W. E. HJORTH. 
Febraary 9th. (Complete ) 


8,225. “Improvements in and relating to the manufacture of incandescing 
bodies for electric incandescent lamps." A. Just, F. HaNAMAN, H. LANDERS- 
BERUER, I. BALZMAN and VEREINIGTE ELEKTRICITATS AKT.-GEs. February 9th. 


3,239. ''Improvements in operating and controlling quadruplex telegraph 
systems; also applicable to other telegraph circuits or systems.“ T. H. BERRY 
and V. Berry. February 9th. (Complete.) 


8,248. “Improvements in prepayment mechanism, especially ‘applicable for 
use in connection with electric meters." THe British THomson-Hocston Co., 
Lro. (General Electric Co., United States.) February 9th. 


8,949. '*An improved automatic signalling apparatus for electric tramways or 
railways.’ W. C. Kirwan, K. Craxkx, J. P. Tierney and J. MALONE. 
February 10th. 


3,258. ‘Improvements in electrical ignition apparatus for internal com- 
bustion engines." H. Brvis and H. J. Coatrs. February 10th. 


3,28. “Improvements in means for operating electric controllers or switches 
and for ae wur motion to other electrical and mechanical appliances or 
articles.“ .F. HALL. February 10th. : 

3,316. Improvements relating to the application of resistances for heating 
vessels, receptacles, radiators and the like by electricity." A.|VoELxER and 
J. SULSER. February lOth. 

9,340. ‘Improvements in electric arc lamps." J. Bnockik. February 10th. 

Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THoMPSON & Co., 822, High Holborn, W. O., and at Liverpool, price, post 
Íree, 9d. (in stamps). 


1805. 


INTERRUPTERS FOR MAKING AND BREAKING ELECTRIC Circuits. A. L. Davis. 
16,079. August 5th. 

ELECTRIC WARNING DEVICES FOR Doors, Lips or DEED BOXES, AND THE LIKE, 
O. Roeseke. 17,881. September 4th. 

Slow SPEED OPERATING MECHANISM FOR ELECTRIC MoTOR STARTERS AND LIKE 
RESISTANCE SWITCHES, Veritys, Ltd., and A. E. Goff. 18,620. September 15th. 

REFLECTORS FoR ELECTRIC Arc Lamps. M. V. Ely and E. R. Grote. 19, 719. 
September 29th. 

INSTALLATIONS FOR ELECTRICALLY IGNITING THE CHARGES OF INTERNAL CoM- 
BUSTION Engines. A. E. Nicholson, 21,173. October 18th. 

ELECTRIC Powkk TRANSMITTING MECHANISM FOR MOTOR VEHICLES AND LIKE 
PunroskEs. British Thomson-Houston Co., Ltd., and B. Hopps. 820. 
January 6th. 

ELEcTRO-MOTORS FOR SINGLE-PHASE CURRENT. Akt.-Ges. Brown, Boveri & Co. 
(Date applied for under International Convention, January sth, 1904.) 974. 
January 7th. 

SECONDARY BATTERIES. P. Meusnier and G. Mounier. 521. January 10th. 

ELECTRICALLY HEATED CURLING Tones. J. Maclean. 640. January llth. 

METHOD AND APPARATUS FOR ENCLOSING ELECTRIC CABLES, WIRES, AND THE LIKE. 
H. Rosner. 1,403. January 31st. 

CENTRIFUGAL COMPRESSORS OR FANS FOR AIR AND OTHER GASES. British Thom- 
son Houston Co., Ltd. (General Electric Co.) 3,079. February lith. 

ELECTRICAL MEANS FOR STARTING PRIME MOVERS FOR ELECTRIC GENERATORS AND 
CuNTROLLING THE CURKENT. A. W. Sclater. 3,573. February 21st. 

MEANS FOR AUTOMATICALLY BREAKING AN ELECTRIC CIRCUIT IN THE EVENT OF A 
LEAKAGE To Eanin. Nalder Bros. & Thompson, Ltd., and A. F. Harris 
6,073. March 10th. 

Brusy HOLDERS FOR DyNAMo-ELECTRIC GENERATORS AND ELECTRO-MOTOBRR AND 
OTHER LI. EC TIC APPARATUS, Electromotors, Ltd., and J. H. Hamilton. 
5,520. March 20th. 

Evecrric INCANDESCENT Lamp HoLDERSs. W. W. Strode and W. E. Halston. 
5,48. March 21st. . 

APPARATUS FOR REGULATING THE PRESSURE on DIFFERENCE OF POTENTIAL 
Between Dinker Current ELECTRIC Mains. W. Buchanan. 6, 259. 
March 24th. 


TELEPHONE CALLS. E. Doye. 6, 922. April Ist. 
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MUNICIPAL TELEPHONY: AN 
AWAKENING. 


IT appears that the result of the negotiations between the 
five telephone municipalities and the Post Office is that the 
two parties are unable to come to terms ; the municipalities 
are unwilling to accept the best offer the Postmaster-General 
is able to make. Just what the offer was, and on what 
grounds it was refused, are facts that have not been pub- 
lished. It is known that there was recently a conference 
of the Telephone Committees of Glasgow, Hull, Brighton, 
Portsmouth and Swansea, held in London, and a deputation 
to the Postmaster-General, the proceedings in both cases 
being strictly private. But some of. the local papers in 
which the views of Town Councillors find ready and forcible 
expression, have stated that an offer has been made and 
refused, accompanying the statement with some rather strong 
language addressed to the Post Office and the Local Govern- 
ment Board, which are accused of treating municipal interests 
and susceptibilities with little tenderness. 

It will be remembered that these negotiations, which seem 
to have resulted in a severe municipal disappointment, 
started with the telephone debate in the House of Commons 
last August, when the then Postmaster-General said he was 
willing to negotiate with any of the telephone municipalities 
which wished to sell ont to the Post Office. Since then 
there have been varions conferences of the municipal tele- 
phone authorities and various meetings between those 
authorities and the Post Office officials, while from time to 
time there have appeared encouraging paragraphs in local 
newspapers, saying that the municipalities were going to get 
all their money back, and something on top for goodwill ! 
Such suggestions showed more than a touch of what a writer 
the other day happily termed tl:e “ invincible optimism of 
ignorance.” | 

But the Postmaster-General ha3 necessarily conducted his 
end of the negotiations in a practical manner. He was 
asked to buy mechanical and electrical plant, and he pro- 
ceeded to make an expert examination and valuation of that 
plant. Post Office engineers were deputed to make a 
detailed inspection of the municipal telephone system in 
each place, and on the reports and valuations of those 
engineers the Postmaster-General has doubtless based his 
offer. An official charged with the responsibility of 
spending public funds could naturally proceed in no other 
way. Anyone familiar with the history of the municipal 


telephone undertakings will readily understand that an offer 


to purchase based on a serious expert inspection and 
valuation of the plant in use could not be acceptable to the 
municipalities concerned. It is tolerably well known that 
the municipal telephone systems have not been built in 
strict conformity with Post Office engineering standards, and 
that they contain much apparatus of an obsolete type. As 
in no case has any serious allowance for depreciation been 
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made, there must obviously be a considerable loss to be faced 
by someone whenever the municipal telephone experiments 
are wound up. The municipal authorities, who have so 
lightly spent something over half a million on an ill- 
planned and futile telephone competition, expected the loss 
incurred to fall on the Post Office; but the Postmaster- 
General and his advisers are apparently not prepared to 
throw business methods to the winds, and to help out the 
ratepayers at the expense of the taxpayers. 

The municipal telephone business has neither been good 
telephony nor good business. The class of telephone work 


done has been deficient in various respects, and the cheap: 


rates adopted, having been bascd on preliminary estimates 
that were greatly excccdcd when the work came to be done, 
have been quite uncommercial. Under such unfavourable 
conditions. and with an active competition to face, the muni- 
cipal telephore crpsade, which started with such a blare of 
trumpets, has soon degenerated into a pitiful struggle to 
. capture some small share of the rapidly growing telephone 
business of the various towns and to keep up appearances in 
the eyes of the public. There has been much tall talk in 
the Council Chambers and in the lay Press, but all semblance 
of doing a serious telephone business has long ago 
disappeared, and during the past year the various municipal 
systems have relapsed almost into a state of stagnation. In 
Glasgow, for example, according to the published statistice, 
the municipal gystem gained last year only 597 statione, 
whereas the National Co.'s system gaincd 5,725 stations. In 
moet of the towns where there is municipal competition in 
telephony, the National Co.'s systcm is now double, or more 
than double, the size of the municipal system, and in every 
case is increasing at a much preater rate. 

Therefore, in every way the municipal telephone competi- 
tion has been a failure. The few municipalitics which have 
embarked on it have wasted much money by starting a difficult 
and very technical business without giving the subject the con- 
sideration it deserved. Misled at first by optimistic esti- 
mates, they afterwards felt bound to maintain the unduly 
low rates which were the main feature of the municipal 
telephone propaganda, and have consequently failed to 
provide for depreciation in sufficient measure to safeguard 
the capital invested. We have been told repeatedly that no 
depreciation is necessary in telephone work, especially in 
municipal telephone work, and that a thirty-year sinking- 
fund is **«xcess of caution." It is now evident that those 
best qualificd to judge think quite differently on this 
important subjcct of depreciation. Perhaps now that five 
municipalities have been unable to convince the official 
telephone authorities of the country that there is no depre- 
ciation in telephone plant, those municipalities, and many 
others, will lcok a little more carefully at the depreciation 
item in the ir electric lighting and tramway accounts. 


ENGINEERS gnd contractors who make 
tenders for the supply of machinery, &c., 
to local bodies are frequently met with the 
vexatious condition that, unless certain parts of that 
machinery are of a certain type or are made by a [articular 
firm, the tender stands no chance of being accepted. We 
are informed that a certain municipal council 


Contracts by 
Tender. 


having 


resolved to extend its electricity plant, recently sent out to a 
number of electrical manufacturers a specification in which a 
special type of engine (one firm's exclusive speciality) was 
asked for, the type of generator being left open. The 
matter was not advertised." A firm of engine builders not 
making the type specified by the engincer obtained permission 
to tender, but, contrary to specification, they quoted for 
their own type of engine. Their price was lowest, but they 
were ruled out as having failed to comply with specification. 

The following points arise :—(1) Should the matter have 
bcen settled without the contract being publicly adver- 
tired ? (2) Was the engineer acting within. his rights in 
specifying a particular type of engine—a fact which conceiv- 
ably might allow of the price being increased because of the 
* monopoly " given to that favoured type ? 

Our readers are well aware that it is a frequent praise 
for dynamo builders to submit alternative tenders for their 
machines driven by different types of engines. In this way 
the engineer can obtain his end without leaving an opening 
for unfair competition. 

Bearing in mind that the local authority in question was 
a municipal body, the legality of this particular method of 
obtaining tenders is open to question. In the first place, it 
is provided by Sec. 174 (4) of the Public Health Act, 1875, 
that before any contract of the value or amount of £100 or 
upwards is entered into’ by an urban authority, 10 days’ 
public notice at the least shall be given, expressing the nature 
and purpose thereof, and inviting tenders for the execution 
of the same, and such authority shall require and fake 
sufficient sccurity for the due performance of the same. If 
this statute appliee, and there is nothing to show that it does 
not apply to every municipal courcil, it ecems to be clear 
that public tender is á sine qud non. The object of the legis- 
lation is manifestly clear ; it is togiveto the publican assur- 
ance that there shall be no favouritism, and that theratepayers’ 
money thall be expended as economically as possible. 
At the same time, it is well to note that Mr. Macmorran, i in 
his well-known edition of * Lumley's Public Health," points 
out that this provision is directory only, not obligatory. We 
cannot, however, find any further authority for this exposi- 
tion of the law : and we prefer to accept the view that public 
advertisement is necessary. Assuming -that this is the 
correct view, the further question remains Is a municipal 
body at liberty to state that no tender will be considered 
unless it include a particular type of engine? Although 
there docs not appear to be any direct authority on the 
point, it constitutes, to our mind, a grave abuse of 
the powers which are conferred upon local bodies 
by Parliament, and opens the door to grave 
abuses. In- view of its importance—and in the absence of 
express legal authority upon the point—it is à matter with 
regard to which those who are interested in the supply of 
electrical machinery might well take concerted action. 
Should it turn out that there is no remedy available, they 
will know their position; if there is a remedy it can easily 
be put in force. 


“THE Times Financial and Com- 
meicial Supplement" of last Monday 
contained an interesting article on the Growth of the 
Rubber Trade.“ The enormous expansion in the commercial 
demand for india-rubber has caused the price to become 
doubkd during the last five years. Tlie best Para fetched 
as much as 5s. 9d. a pound last year; since the opening 
of 1906 prices have 1anged from 58. 34d. to 5s. 5d., and 
even these have been exceeded in the case of some rubber 
grown in Ceylon. The production lest ycar, fiom all 
sources, is stated to have been 65,000 tons, of which Brazil 
contributed 34,000 tons, or more than half. Under the 
stimulus given by high prices tLese figures are likely to go 
on increasing. The writer mentions the unexplored 
regions of the Acre which are believed to contain 80,000 
square miles of rubber forests, and thinks that when 


India-Rubber. 
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railway communication is, in the near future, opened with 
that district a very large increase in the quantity of 
rubber will result. Brazil is to pay two million 
pounds sterling towards the cost of this railway, and 


half that amount has already been handed over to the 


Bolivian Government. Money will do a good deal 
when in capable and honest hands, but we líave very little 
expectation of ever seeing the price of rubber. influenced by 
any railway to these inaccessible and terribly unhealthy 
regions. Brazil, especially the northern provinces of Para 


anl Amazonas, almost owes its existence to the rubber fields - 


which bountiful Nature has bestowed ; and, in spite of the 
. wasteful methods of collection employed, the high wages 
demanded by the collector, and a general moral corruption 
‘which is probably unequalled in any other part of the world, 
still remains the principal source of supply. "This is in no 
small measure due to the wonderful network of waterways 
which in this country take the place of roads, and afford a 
ready and cheap means of transport through what would be 
otherwise inaccessible jungle. | 
That Ceylon and the East Indies will in the near future 
be among the chief producers of india-rubber, there can be 
little doubt, and we do not at all agree with the writer of 
the Times article in thinking that hew companies which are 
starting to plant trees are likely to be some years behind the 
fair. The demand is likely to increase even more rapidly 
than the supply, and it will be met by workers who believe 
in the principle that “God helps those who help them- 
selves," and not by any great increase in the exports of the 
natural rubber of Brazil, which must be limited by the supply 
of labour obtainable for its collection, a work which can 
only be carried out by the native-born, and even then at a 
terrible sacrifice of life. | 


m THE attitude of the Law towards 
« Blectropathic quacks and quackery is, to say thè least, a 
99 
eat Any person calling himself Doctor in con- 
néction with the cure of disease, whose name does not 
appear on the Medical Register, is liable to conviction under 
the Medical Acts. Such was the practice and such the fate 
of Frank Lee, of the Bristol Electropathic Institute, who, on 
February 13th, was fined £10 and £5 costs at the Bristol 
Police Court. But the true inwardness of this affair did 
not begin and end with Frank Lee. He stated in evidence 
that the business did not belong to him, but to a clergyman 
and a Justice of the Peace, whose paid representative he 
was. It is a pity that the names of these two worthies have 
not been made public. Perhaps 7Z'rw‘h will kindly look 
into the matter. 

The designation of the Institute, * Electropathic," will 
sound familiar in the ears of those who remember “ the 
nineties ” and a famous “ Electropathic " belt case, in which 
this journal took a prominent and successful part. Although 
these two cases have nothing in common but the name, the 
survival of the latter shows a very undesirable vitality. It 
doubtless points to a continued demand on the part of the 
public for electrical quackery in one form or another. 
Whilst such a demand. exists there will continue to be 
persons (let us hope not alwuys clergymen and magistrates) 
ready to pander to and profit by it. For this unwholesome 
state of things perhaps an antidote may ultimately be found 
in the increasing number of “ orthodox " practitioners who 
are adding to their medical qualifications an adequate know- 
ledge of electro-physics. 
and we warmly welcome it. 


T À MEETING was held in the Mausion 
Oppo ES House on Monday afternoon, February 
S 26th, for tlie purpose of taking such steps 
as were necessary to commemorate the fiftieth year of the 
foundation of the coal-tar colour industry, and to do honour 
to Dr. W. H. Perkin, the discoverer of the aniline colours, 
which he introduced to this country. Dr. Perkin still lives 
to laugh, it may be, at the fatuous policy of his country's 
industrial leaders, and to see the huge industry that his 
discoveries have founded in Germany. 
- Lord Rayleigh, Sir Henry Roscoe, and other speakers who 


capitalists and manufacturers to make use of it. 


British ironmasters been doing all this time? 


tolerant one. Still the line has been drawn. 


The latter is a hopeful sign, 


supported the chairman, the Lord Mayor, made touching 
reference to what this country has missed and Germany has 
gained, and there seemed to be an idea that better technical 
education was going to improve matters. "This we very 
much doubt. "There was sufficient technical and scientific 
knowledge in the mere boy, who is now the aged 
Dr. Perkin, to discover the coal-tar colours, but there was 
not sufficient appreciation of the discovery on the part of 

ere 
were (rerman chemists in this country who tried to push 
the invention here, and they all went back to Germany 
and founded the aniline industry there after vainly 
endeavouring to establish it in the country of the 
inventor. Things do not seem to be any different to-day. 
For example, there isin Germany to-day some 360,000 H.P. 
developed by blast-furnace gas power, the discoverer and 
pioneer of which isan Engliehman—B. H. Thwaite. In Great 
Britain there is only 6,000 H.P. after twelve years. Is not 
this simply’ a repetition of the aniline colour fiasto ? 
When Thwaite brought out the blast furnace power idea 
Great Britain was probably the leading pig-iron producer of 
the world. We have not the statistics before us, but we do 
not think the United States had then gone ahead to first 
place. To-day Great Britain is third. What have the. 
Why have 
they not profited from the aniline colours example? It 
seems to us that, though Dr. Perkin fully deserves all the 
recognition that it is proposed to accord to him, this recog- 
nition comes just 50 years too late. The establishment of 


the industry in Great Britain would have been a sufficient 


monument, and we could then have quoted “ Qui monu- 
mentum querit, circumspice.” To-day this monument is 
to be found in Germany, and Great Britain is to have a 
picture of Dr. Perkin, a bust and a Perkin Research Fund 
all very proper in their way, but sadly belated. 


AS long ago as April 26th, 1895, we 


Nickel Steel drew attention to the advantages which 


abrite might possibly be gained by the employ- 
Cables. ment of nickel steel wire for submarine 


cables, and we believe that trials were 
made by a French manufacturing firm, but with what results 
we never heard. An article on “Nickel Steel, and its 
Application to Boiler Construction,” which recently appeared 
in the Iron Age, New York, brought the matter back to 
memory. Considering that the corrosion of the wires of a 
submarine cable, by which they lose their strength while . 
increasing in weight, is generally the limiting, factor in their 
lives, one can hardly understand why experiments as to non- 
corrodibility have not been made. It would certainly be to 


the advantage of companies owning long lengths of cable in 


shallow tropical waters that the matter should receive 
attention. Mr. Yarrow came to the conclusion that “a 
boiler would require to be re-tubed two and a third times as 
often with mild steel tubes as it would with nickel steel 
tubes," while the gain in strength or saving in weight with 
the latter would be as much as 26 or 29 per cent. 


SMALL local authorities—and even some 
of the larger ones—of late have manifested 
a strong disposition to oppose the erection 
of telegraph poles, on the grounds that overhead wires are 
unsightly and unnecessary, and that the time has arrived 
when the Postal authorities should put all the wires under- 
ground. Needless to say, the powers of the Postmaster- 
General enable him to override such opposition ; but the 
spirit underlying this movement is worthy. of notice. The 
municipal authorities are obviously ignorant of the heavy 
cost of placing the wires underground, but in this, as in 
other cases, their ignorance does not in the least deter them 
from airing their opinions. It would not matter if they had 
no power to interfere, but unfortunately they have to be 
reckoned with in each case, and are able to delay progress— 
not only in telegraphic work, but also in other directions. 
It isa pity that there is no means of educating them to 
appreciate the facts. The daily Press, the natural medium 
for conveying: such information, is only too often itself 
immersed in the mists of ignorance and prejudice. 
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THE BIRKELAND-EYDE PROCESS FOR 
MAKING NITRIC ACID. 


A LECTURE was delivered last winter by Prof. Dr. Otto N. 
"Witt before the Technical High School at Berlin on the 
utilisation of atmospheric nitrogen. Dr. Witt began by 
sketching the history of the attempts that have been made 
to effect, the synthesis of nitrogen compounds from the atmo- 
sphere and then proceeded to discuss the Frank process for 
making calcium cyanamide and its derivatives from, or 
during the manufacture of, caleium carbide. The lecturer 
regarded this process in a favourable light, but pointed eut 
that a method of preparing ammoniacal nitrogen must be 
less generally useful than one which yields nitric nitrogen. 
This is the case because nitric acid is so important a reagent 
in modern applied chemistry, and also because a nitrate is at 
once available as a plant fertiliser, whereas ammonium com- 
pounds require the intervention of nitrifying organisms 
before they can be assimilated by vegetable growing matter. 

Dr. Witt accordingly turned his attention to the experi- 
ments that have been carried out upon the direct formation 
of nitric acid from the air. He stated that the Bradley and 
Lovejoy process, which was being worked by the Atmospheric 
Products Co. in the United States, as well as the Kowalski- 
Moscicki system, which has been tested on a large scale in 
Europe, had both been abandoned, the sole survivor of the 
attempts hitherto made in this directien being the Birkeland- 
Eyde process. Dr. Witt described the original form of the 
apparatus used, and explained how it had been modified in 
various ways; but the essential features of his address upon 
this particular branch of the subject have already been 
given in our columns. One of the great difficulties or objec- 
tions urged against the Birkeland-Eyde process is the trouble 
and expense involved in working up into acid of merchant- 
able strength the very weak acids and highly diluted acid 
vapours issuing from the apparatus. Not much information 
has been made public upon this part of the operation, but 
Prof. Witt states that the difficulties have been overcome, and 
describes how this has been achieved, he having visited and 
inspected the factory on several occasions. 

The best-known form of the Birkeland-Eyde apparatus, 
vertical in disposition, and taking a current of 5,000 voltage, 
has been at work regularly at Notodden, in Norway, since 
last May, and has proved satisfactory. On an average, the 


output is 500 or 600 kilogrammes of 100 per cent. nitric. acid 


per KW.-year. Frequently the yield is higher than this, but 
it is not desirable to base calculations upon more favourable 
resulte. Careful investigations have shown that electrical 
energy can be developed by the syndicate controlling the 
Birkeland-Eyde process in Norway at an average price of 
12 marks per lurP.-year. [This figure, it will be seen, is 
very much lower than that quoted by certain other writers. 
It is equal to 16 marks per KW.-year ; or, on an 8,000-hour 
basis, to 0-2 pf., i.e. 0:20 centime per kw.-hour. If the 
average make is 550 kg. per Kw.-year, 1 metric ton requircs 
energy to the amount of 1:82 Kw.-year, and the cost of this 
should be roughly 29s. Thus, instead of the cost of the cnergy 
absorbed in making electrical nitric acid being alone more 
than the selling price of ammonium sulphate, it is only 
somewhere about, one-eighth thereof.] At the price for cur- 
rent mentioned, the nitric acid made by the Birkeland-Eyde 
process is able to compete with Chili saltpetre ; and it should 
not be forgotten that the known deposits of the latter will 
not last more than another 20 years—Vergara prophesying 
that they will be exhausted in 1923. 

The air which comes away from the apparatus is a hot 


: mixture of oxygen and nitrogen containing barely 2 per 


cent. of nitric oxide. 


The nitric oxide combines of itself 


with the excess of oxygen to form nitrogen tetroxide, and the 
latter yields nitric acid when brought into contact with 


water, more nitric oxide being set free; but since these 


. reactions take time, it is not possible to recover in one opera- 


tion as nitric acid the whole of the combined nitrogen of the 
electrified air. At Notodden the gases are first deprived of 
their sensible heat by being led through boilers where steam 
is raised, the steam afterwards serving to evaporate the 
nitrate liquors which are finally obtained. In & new plant 
now being erected, the hot gases are to be led directly 
through the evaporating pans, a change in procedure which 


will effect a considerable economy. It is even proposed to 
use the steam generated by the heat of the gases to actuate 
turbines, and to employ the latter to drive dynamos, so that 

part of the spent energy may be recovered and caused to. 


- electrify a fresh quantity of air. | Pore 


The cooled gases are then led into large towers con- 
structed of acid-resisting masonty, where the speed of travel 
will be so far reduced that time is given the nitric oxide to 
be oxidised into tetroxide. From these towers the gases 
pass into the condensing apparatus, which are constructed of 
granite plates and filled with quartz. Here they encounter 
a constant of stream of water, which is thoroughly dis- ' 
tributed over all parts of the columns. The liquid escaping 
from the bottom is raised again to the top by means of 
montejus, and continues to circulate till it consists of nitric 
acid of 50 per cent. strength when it is withdrawn from the 
plant. This acid is neutralised with limestone, soas to form 
a solution of calcium nitrate, and mixed with other liquors 
coming from other towers charged with chalk. The whole 
is then evaporated, and the calcium nitrate is finally run in 
the molten state into iron drums, where it solidifies. The 
existing plant is capable of producing 1,500 kg. of 100 per 
cent. nitric acid, or its equivalent in calcium nitrate, per 
day; and it has been found that the substance can be sold 
at a price which allows it to compete satisfactorily with 
Chili saltpetre on the basis of the amount of combined 
nitrogen it contains. 

At present the calcium nitrate made can be disposed of 
easily, but as it is intended to increase the capacity. of the 
apparatus in use at Notodden and elsewhere, the question 
arises whether the whole of the future output will be saleable 
in the same form ; this will probably not be the case. Never- 
theless, calcium nitrate has already proved a valuable fer- 
tiliser, having an advantage over Chili saltpetre (sodium 
nitrate) owing to the nature of its basic constituent. When 
large quantities of sodium nitrate are employed for agri- 
cultural purposes, it is frequently observed that the sodium : 
acts prejudicially upon the vegetation ; whereas, especiall 
on soils poor in lime, the calcium nitrate is valuable bot 
for its nitrogen and for the lime it introduces into the: 
ground. Again, the synthetical calcium nitrate is necessarily : 
free from all chlorine compounds, particularly perchlorates, | 
which is an important consideration in agriculture and in 
other branches of chemical industry. / Moreover, it has been 
discovered that a basic calcium nitrate exists, which can be 
prepared in a state of powder, and which has but little of 
the hygroscopicity that is a defect in the normal salt. 

The nitrogen of the atmosphere can be obtained by elec- 
trical treatment in the form of nitrites as easily as in that of 


nitrates. Nitrites are very important reagents iu the colour -— 


trade, and it, therefore, seems possible that they may be: 
synthesised directly, instead of being prepared by reduction 
of Chili saltpetre as is done at the present time. 

The quantity of saltpetre exported from South America is 
so great that all the water-powers of. Europe, according to 
Dr. Witt, would not suffice to manufacture an equal amount ' 
of synthetical nitrate ; and the demands of agriculturists for 
nitrates are so extensive, that very much larger quantities 
could be put on the markets without leading to any ruinous 
competition in price. It would seem, therefore, that the 
immediate future for the synthetical product lies in those | 
branches of applied chemistry and agriculture where absence 
of-chlorine and scdium compounds is desirable ; and that 
afterwards, as the supplies of natural nitrate begin to fail, 
the manufacture of the electrical product may be slowly 
increased to take its place. This will give à young: 
industry, which has only been in existence for three years, 
time to effect various improvements and so to strengthen 
itself that it may perhaps be able eventually to supply us 
with all the nitric acid and nitrates we require. 


Metallurgical Microscope.—In view of the special 
requirements of the microscopical examination of metallic surfaces 
which has come into such remarkable prominence of recent years, 
a microscope of an entirely new pattern has been devised by Mr. 
W. Rosenhain, and is being made by Messrs. R. & J. Peck, LTD., 
of 68, Cornhill, E. C. This firm is also making an optical bench 
for illumination with either ordinary or monochromatic light. 
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STEAM TURBINES. 
Bx W. H. BOOTH. 


Ir rumour be true, much trouble is being found with the 
blades of steam turbines, both small and large. Great secrecy 
is maintained, but so far as can be gathered, the chief trouble 
is due to the stripping-out of blades under the influence of 
something which is deleterious to them. It cannot be water 
in all cases, because we hear of stripped blades where the 
steam is superheated. | 

When the trouble arises as a result of water, it appears 
probable that the turbine blades are bent or even broken by 
the shock to which an encounter with a heavy mass of water 
would give rise. Water is so heavy and so inert that the 
rapidly moving blades of the turbine cannot move it 
at their own speed, and thus become bent. But in 
bending they are forced into contact with the guide blades, 
and once there is forcible contact of the running with the 
standing blades, there is imminent risk that some blades 
must be broken, and when a single blade is broken loose it 
is impossible to say how many more will follow. Nor 
does it require much displacement of a blade to produce con- 
tacts that may prove disastrous. 

The lesaon to be learned from this may be that the blades 
should be attached to a circumferential ring, of such width 
that the edge of the ring should make contact with the ring 
of the next cirele of guides, in place of allowing the 
individual blades to run together like the teeth of a great 
file. But this safeguard, already tried, may not fully protect 
long blades. 

When damage is caused by superheat, there may be two 
reasons. First, the high temperature may cause unequal 
expansion Of the casing and of the rotor, though it is 
difficult to see why these two parts should attain a different 
degree of temperature. It is, however, more likely that the 
temperature of the steam attains such a degree as to injure the 
blades. Gun-metal and other of the copper alloys become 
very weak or rotten at a high temperature, and probably 
suffer a great diminution of strength at a temperature even 
much below that of actual rottenness. This temperature 
trouble is one of the difficulties of the turbine. 
of 100° to 150° F. is desirable; but if an ordinary super- 
heater is arranged to give this temperature as a maximum, it 
will be found that for the greater portion of the time the 
temperature will fall very far short of this maximum, or, if a 


superheater be arranged to give usually a temperature of 


100° or 150°, it will occasionally go far beyond this point, 
and endanger the material with which the steam makes 
contact. 

No superheater without a special system of water control 
can, in fact, be guaranteed, in the writer's opinion, to give a 
sufficient degree of superheat without the risk of an occasional 
excess of temperature, leading up to the risk of disaster. 
In this respect the turbine is at a disadvantage as compared 
with the reciprocating engine. The parts of the turbine 
soon attain the mean temperature of the steam that flows 
by them. The reciprocating engine is under the same laws, 
but different conditions prevail. The contact of superheated 
steam is not maintained long enough to permit of any part 
attaining the temperature of the steam, for hardly has boiler 


steam been admitted to the cylinder before it begins to expand - 


and to cool, and then the exhaust opens, and the cylinder is 
exposed to a temperature of, perhaps, 120° F. No part 


becomes so hot as the boiler steam to any great depth, before 


the cooling effect of the exhaust steam is experienced. 

Obviously, what the turbine demands is superheat to 
enable it to escape from water bombardment, and a well- 
controlled superheater to enable the temperature of the 
steam to be kept reasonably steady within narrow limits 
of deviation. Only by this means can a superlicat tem- 
perature of reasonable sufficiency be secured without the 
risk of occasional dangerously high temperatures. 

Until all turbine manufacturers have brought their minds 
to grasp the principles of steam engineering, as applicable 
to the turbine as a heat engine and a piece of metallic 
and mechanical construction, they need not expect to meet 
with the success that has been anticipated, and which the 
steam turbine ought to secure under correct management. 


A superheat . 


It is not correct to consider that the steam turbine has a 
* cylinder " absolutely adiabatic. "True, it is not exposed to 
a wide fluctuation of steam temperature when working with 
a steady flow of steam. But turbines are frequently regulated 
by the system of gusta, and after each gust of steam the 
temperature of the condenser may be said to extend back 
right to the first row of blades, and in this event the whole 
interior of the turbine is exposed to the maximum range of 
temperature that can occur with a reciprocating engine. 
But the exposed internal surfaces of the casing, the rotor 
and the blades of these two pieces—often thousands in 
number—possess an area very much in excess of that of a 
piston engine of equal power. And not only is the surface 
r; it is closely and intimately mingled with the steam, 
which is divided up into innumerable thin slices and con- 
tinuall turned over and over between the many blades, 
whereas, in the reciprocating engine most of the steam is far 
away from the metal, never touches it, and where there is air 
mixed with it, is very soon insulated from the metal by a 
film of air that separates out from the steam that does con- 
dense upon the surfaces. The turbine is therefore in a worse | 
position than the reciprocating engine as regards cylinder 
condensation, and this is just the point on which it should be 
80 much superior. The advantage is thrown away by the gust 
system of steam admission and the relative amount of con- 
densation might be calculated from a drawing of any given 
turbine, except so far as regards the extreme exposure given 
by the slicing up of the steam into so many thin sections. 
The relation of the number of gusts to the number of strokes 
of the reciprocating engine of equal power, would of course 
require to be included in the calculation to give the number 
of the fluctuations of temperature per unit of time. 
_ Apart from this system of regulation, the steam turbine 
only loses heat by radiation from the casing and by conduc- 


tion along the casing and rotor, and these losses scarcely 


appear likely to be sufficient to account for tue amount of 
superheat that is known to be required in the turbine. 

The lesson to be drawn if the ideas above outlined 
are correct, and it is not easy to see how they can be incor- 
rect, is, first, that the steam turbine should be worked at or 
near its maximum loading, in order that the flow of steam 
may be steady and continuous; and, secondly, that it 
should preferably be regulated by some throttling device and 
not by intermittent admission of the steam. 

So far turbines are not understood to have shown a serious, 
if any economy over reciprocating engines, and it has been 
supposed that the economy due to the avoidance of cylinder 
condensation has been counteracted by the leakage of steam 
past the blades or by other more or less obscure internal 
action between the steam and the blades. But the lack of 
expected economy may very well be attributed to the perhaps 
increased initial condensation from which the gust regulated 
turbine must suffer. Indeed, apart from the loss by con- 
densation there must be a serious loss from the braking 
action due to the water thus formed and beaten about by a 
thousand blades at high velocity, as ina “devil” disinte- 
grator. From this mechanical water loss, the reciprocating 
engine is free, and the turbine can be freed by the aid of 
superheated steam. | 

Another disadvantage of the gust system of regulation is 
the variation of temperature of the blades. This probably 
tends to produce disintegration, and may be partially to 
blame for some of the rumoured stripping. 

There could be no such rapid change of temperature with 
a throttling system. The case against gust regulation is 
sufficiently strong for this latter point not to be dwelt upon 
longer. It is very probable that the gust regulator will be 
recognised as an uneconomical device that should not be 
employed even with superheat, and is undesirable with- 
out it. 


Southport Tramways.— During a fog at Southport last 
week a collision, which might have had much more serious results, 
occurred on the Tramway Co.s system. An electric car from 
Churchtown having arrived at a loop without any indication of the 
approach of the car which it should have met there, was driven 
forward, and a collision resulted. Both cars were travelling at a 
speed of about four or five miles an hour, and the impact was 
severe. All who were on the cars were more or less injured. 


880 E 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,475, Marcr 2, 1906. 


 ÉLECTRO-CHEMICAL AND ELECTRO- 
METALLURGICAL PROGRESS -IN 1905. 


By F. S. SPIERS, B.Sc., A. M. I.E.E. 


(Concluded from paqe 322.) 


. Fixation. of Atmospheric Nitrogen. —Whether it is on 
account of the instinctive fear that there may be no possi- 
bility of growing any’ more wheat in about 50 years, or 
whether on account of the inherent scientific interest of the 
subject, the question of making nitrates from the air by 
means of electric discharges has certainly been the object of 
engrossing public attention during the past few months. 
The immediate cause of this has been the initial successes of 
the Birkeland and Eyde process, which is now being worked 
on à commercial scale at Notodden, near Christiania, for the 
manufacture of basic nitrate of lime, already known as Nor- 
wegian saltpetre, and considered as an equally good fertiliser 
as the rival Chili product. The essential condition for efficient 
results in these electric discharge processes is the rapid 
removal of the nitric oxide from the heat zone of the discharge, 
or arc, so a8 to prevent decomposition. In the Birkeland 
and Eyde process the 3,000-4,000-volt alternating current 
arc (50 ~) formed at the ends of water-cooled copper rods, 
is struck between the poles of a powerful electro-magnet, and 
is thus besides being rapidly intermittent, forced to take the 
shape of a disk of roaring flame, several feet in diameter. 
Through this flame air is blown, and at the temperature of 
some 3,000? C. which about one-fifth of it is said to attain, 
the nitrogen and oxygen combine to form nitric oxide. 
Eventually nitric acid, and finally basic calcium nitrate is 
produced. The capacity of the Notodden plant is 
1,500 KW., and its yield 500. kilos of nitric acid per Kw.- 


year, equivalent to a gross yield of over 700 tons in the year. 


This of course is far below the ‘theoretical maximum 
efficiency of 157:5 grammes of nitric acid per Kw.-hour 
equivalent to 1,400 kilos per Kw.-year ; but it will doubtless 
be largely improved upon in the future, and against a com- 
paratively low yield efficiency one must consider the unusually 


favourable economic conditions under which electric energy 


can be generated in Norway, the present cost of power at 
Notodden being only Pad. per unit. An enlarged 
30,000-H. b. plant is now in course of erection at Svaelgfogg, 
a neighbouring waterfall, and ultimately a 200,000-H.P. plant 
is contemplated by the Norske Kvaelstop Company which 
owns the Birkeland-Eyde patents. It is expected tbat these 
further extensions will reduce the cost of power to 3d. 
per unit. 

The Bradley and Lovejoy process, which was being worked 
at Niagara by the Atmospheric Products Co., has not been 
in operation during the past year. The Frank process, for 
making the new fertiliser, calcium cyanamide (Ca CN,), by 
heating powdered calcium carbide to a temperature of 
1,000° C. in a current of nitrogen, has been acquired by the 
* Societa di Produtti Ozotati,” of Rome. A 3,000-H.P. 
plant, afterwards to be extended to 10,000 U. P., will shortly 
start operations at Biano del Orte. Unfortunately, nitrogen 
and not air must be used for this process. Prof. Guye 
has recently thrown out the suggestion that if, as Sir 
William Ramsay seems to think, the promising attempts 
now being made to fractionate liquid air, result in an 
economic and simple process for the production of nitrogen 
and oxygen, the Frank and the Birkeland and Eyde processes 
might advantageously be worked in conjunction, the former 
taking the nitrogen from the fractionated air, and the latter 
using the oxygen for enriching the raw material used by it, 
for such oxygenated air brings about a better yield of nitric 
oxide than does the use of ordinary atmospheric air. 

Hypochlorites.—The interesting proposal made by Dr. 
F. W. Alexander tothe Poplar Borough Council to electrolyse 
salt water and make use of the resulting hypochlorite solution 
as a disinfecting fluid for distribution for public and 
private use in the borough, will be fresh in the minds of 
most of our readers. It is not known yet what steps the 
Council have decided to take in the matter. The recom- 
mendation to adopt the Hermite type of cell, which is used 
at Netley and Ipswich, has met with some criticism from 
those who regard some of the other leading types with more 
favour. No fresh plants for treating sewage or polluted 


streams on a large scale have been erected during the past 
year, although negotiations for that purpose with Oxy- 
chlorides, Ltd., who own the Atkins process, are stated to be 
in progress. At present the use of hypochlorite is largely 
confined to hospital and household purposes; the Electro- 
zone Co., working the Crawford patents, is making solutions 
to be so used. During the past year, the Electrical 
Bleaching Co., which had previously been experimenting at 
Nottingham, has developed into the British Hosiery and 
Electrolyte Bleaching Co., Ltd., for the purpose among other 
somewhat different things, of making hypochlorite by the 
Vogelsang process. 

Possibly one day it will be found possible to substitute 
graphite for platinum electrodes ; promising experiments are, 
asa matter of fact, now being made with that end in view; 
until this desirable change has ‘been brought about hypo- 
chlorite will always necessarily be labouring under a great 
economic disadvantage. Another important problem that. 
has considerable bearing on the commercial future of hypo- 
chlorite is how to make a stable solution in which the pro- 
portion of undecomposed salt present is low. These and 
cognate questions are at present being made the subject of 
investigations by electro-chemists. Mr. W. Pollard Digby 
initiated an interesting discussion on these problems of 
stability and efficiency of salt consumption before a recent 
meeting of the Faraday Society. 

Electrolytic Alkali and Hleach.—As the profits to be 
derived from the sale of electrolytic bleach are still of a 
somewhat uncertain character, alkali manufacturers (electro- 
lytic, of course) have lately been looking about for some 
new uses to which they can put their chlorine by-product. 
Thus, the Roberts Chemical Co., of Niagara Falls, make a 
pure hydrochloric acid, valuable because it is free from iron 
and arsenic, by passing the hydrogen and chlorine evolved 
in the cells over glowing coke; Mr. Acker, for the sume 
reason, makes carbon tetrachloride and tin tetrachloride and 
oxide by means of his waste chlorine, the same is done in 
France and Italy; the Castner-Kellner Co. here, as has been 
already mentioned, make zinc chloride by the Swinburne- 
Ashcroft process. More recently A. E. Gibbs has proposed 
to produce chlorates and bichromates by means of the spare, 
chlorine, thus: 6 Na,CrO, + 3 Cl, 2 3 Na,Cr,O; + 5 NaCl 
+ NaClO. The Townsend, a new diaphragm cell, is being 
installed at Niagara. 

On the commercial side, in England, prospects are im- 
proving, The Castner-Kellner Co, declared a six. months’ 
dividend on September 30th last at a 4 per cent. rate, while 
the Electrolytic Alkali Co., on the strength of their £6,120 
net profit, have been paying up their preference arrears. 
The report states that the process is working well, the pro- 
ducts are selling well, and the plant is being added to—all 
very desirable features in an industrial undertaking. A less 
desirable feature was some internal differences on questions 


of policy, which it is to be hoped have now been amicably 


settled. | 

No notable progress in. the chlorate industry during the 
past year can be chronicled. Some of the peroxides that 
we dealt with when discussing the alkali metals are now 
partly displacing chlorates as oxidising agents. 

Hæune.— Here again there is nothing of any special 
interest to draw attention to. The ozoniser is still extremely 
inefficient, and until its efficiency can. be very radically in- 
creased, one cannot hope for great progress in the use of 

“ozone for water sterilisation. A great deal of experimental 
work is now being made in this direction. It has been 
suggested by Wommelsdorf that the influence machine, 
worked under suitable conditions, particularly of distance 
between the plates, would make an efficient ozoniser, and it 
would possess the special advantage of combining generator, 
transformer and ozoniser in one piece of apparatus. There 
are, of course, several considerable sterilisation plants at work 
on the Continent, and full descriptions of some of these have 
recently been published. One of the most important is that 
at St. Maur of the de Frise type, which treats filtered water 
from the River Maine. All the power required to sterilise 
150 cubic metres per hour is provided by a 45-H.P. engine. 
The ozonisers work at 20,000 volts: they are worked off 
80, 000-volt transformers, the alternators being Mordey 
110-volt machines. It is estimated that even a 1,000 cubic — 
metre plant would require only 129 H.P. to work it. At 
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Ginneken, in Holland, a 16-Kw. plant of the Schneller type 
is in use, treating 20 cubic metres of water per hour; the 
efficiency is low, being only 7 grammes of ozone per KW.- 
hour. The Vosmaer process, which has given satisfactory 
results at the River Vecht, a highly polluted stream in Hol- 
land, is going to be adopted in Philadelphia ; this process is 
stated to have an efficiency of 15 grammes of ozone per 
KW.-hour. All reports of ozone sterilisation now agree as 
to the remarkable destruction of bacteria brought about. by 
the treatment. 

Calcium | Carbide.—' There is still, as far as one is aware, 
no longer any calcium carbide being made in this country, 
nor under present economie conditions is there any likeli- 
hood of the revival of the industry in England. The 
world's production for 1904, the yield of some 60 or 70 
plants, is estimated to have been about 90,000 tons; 
existing plant being capable of manufacturing 150,000 tons. 
The production for 1905 was possibly over 100,000 tons. 
. The Acetydone Manufacturing Co. just started at Niagara 
now turns out carbide bound and moulded in the form of 
sticks (“ acetydone.“) These can be exposed and handled 
without appreciable decomposition, and they allow of gas 
being generated and controlled with great ease and regu- 
larity. Itis interesting to note that resistance furnaces have 
now established themselves as the standard type for carbide 
production under the best possible conditions. 

The capacity of carbide furnaces still tends to increase ; 
in the Darfo Works (France) furnaces of 1,200 H.P. capacity 
are about to be installed. Voltages have fallen from 60 to 
30 or 40 ; theconsumption of electrodes in the best types is 
now only 20 kilos per ton of carbide. 

As in the case of other manufactures, where over-produc- 
tion has been the keynote for some time, new uses for calcium 
carbide and acetylene have been sought after recently. From 
the former, as already stated, much calcium cyanamide can be 
made. Acetylene is now in considerable demand in France 
and Belgium for the autogenous welding of iron and steel 


and other metals, at a cost only one-third that of other 


methods. At the Liege Exhibition there was quite a striking 
display of large oxy-acetylene blowpipes on view. 
Prof. Threlfall, in a recent address to the Birmingham 
section of the Institution of Electrical Engineers, points 
out that with silica tubes and rods (that can now be made from 
sand inside carbon tubes by means of electric heating) and 
oxy-acetylene blowpipes, it would be easy to make any kind 
of apparatus out of opaque silica. One great advantage of 
acetylene welding is that the metal is surrounded by a reducing 
atmosphere. The proportions recommended are 1 volume 
of acetylene to 1°7 volumes of oxygen, and the tempera- 
ture at the centre of the flame is 3,000°C. Another possible 
and very interesting new use for acetylene is the manu- 
facture of cyanides. Berthelot long ago showed that on 
sparking a mixture of acetylene and nitrogen prussic acid 
and carbon are produced. Muthmann, instead of a spark, 
uses a high voltage flame through which he blows a current 
of the mixed gases. He states that cheap hydro-carbons can 
be used instead of acetylene, and he is of opinion that the 
process is efficient enough to be made commercially possible. 

Carborundum, &r.—'The demand for the abrasive products 
of the Acheson furnace continues to increase steadily. The 
carborundum plant at Niagara has recently been increased by 
a new 1,500 Kw.-unit ; the present annual production is 
likely to be at the rate of about 4,000 tons a year. Now 
that alundum (artificial corundum) is competing as an 
abrasive with carborundum, however, it is probable that the 
latter will in future be largely used instead of silica, as the 
raw material for the manufacture of ferro-silicon. 

An American company with $500,000 capital, has recently 
been formed for the purpose of producing manufactured 
articles, such as firebricks, crucibles, muttles, &c., from raw 
silixicon. 

Artificial Graphite-—The uses to which artificial graphite 
is being put increase daily, and with the further develop- 
ment of the electric furnace, in which as terminals as well as 
electrodes, it now plays an important part, its consumption is 
likely to go on increasing in geometrical progression. The 
International Acheson Graphite Co. is now installing a 
2,000-H.P. unit, thus doubling its previous capacity. This 
will enable it to produce in the near future nearly 2,700 tons 
a year. In 1904, out of a total value of $311,372 for all 


the graphite produced in the United States, $217,790 fell to 
the share of Acheson graphite. A new granular resistance 
material—or “ resistor" as F. A. J. Fitzgerald has named 
such substances—called ** Kryptol," is now on the English 
market, and is claimed to be particularly suitable for small 
resistance furnaces and for domestic and general electric 
heating apparatus. It is probably a mixture of graphite 
and amorphous carbon, with a suitable binding material ; 
Augustus Voelker is the patentee. 

Conclusion.—As the intention of this article was not to 
give an account of the present position of the various electro- 
chemical and electro-metallurgical industries, but merely to 
record any noteworthy progress that has occurred or been 
made public during the past, year, there are, of course, several 
industries or applications that have not been mentioned at all. 
In such cases either there has been no change or progress 
*pecially calling for mention, or else the processes omitted, 
if existent at all excepting on paper, have been so jealously 
guarded by a protective wall of secrecy, that no information 
of any value—with the exception of patent specifications, 
which need not count — is available for purposes of 
publication. 
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CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


An Unbustnesslike Resolution. 


You have already, I think, announced in your paper that 
an Electrical Exhibition is to be held in the Exhibition 
Buildings, Neweastle-upon-Tyne, during part of the months 
of March and April. The opening day is fixed for 
March 24th, and the Exhjbition will run for one month. 

From the support which has been given to it by the 
electric supply companies and the various contractors and 
engineering firms in this district and elsewhere, the Exhibition 
is likely to be thoroughly successful. Four first class bands 
have been engaged, and arrangements are well in hand for 
inviting the various local authorities, engineering and 
colliery societies to visit the Exhibition. 

Throughout the negotiations which have taken place 
between the representative electrical manufacturing com- 
panies of the country and those responsible for the manage- 
ment of the Exhibition, it has been very marked that many 
firms would -have becn only too glad to have availed them- 
selves of the opportunity this Exhibition affords for placing 
their manufactures before what one may call “an electrical 
public," for, as is well known, nowhere else in the country 
has electricity been so widely adopted as in Newcastle-upon- 
Tyne and the surrounding districts. Apparently many of 
the manufacturers would have exhibited, but for the ill- 
considered resolution under which many of them bound 
themselves, which was adopted by the Manufacturers’ Asso- 
ciation. That this resolution was ill-timed and ill-advised 
is becoming more and more apparent. 

It has been said, and truthfully said, that the reason why 
the gas authorities are still pntting np such a good fight 
against their electrical competitors, is that they are much 
more businesslike and progressive. There is no doubt that 
gas enginecring firms would never have bound themselves 
to refrain from exhibiting at any Exhibitions of importance. 
Manufacturers of electrical machinery and apparatus are 
never likely to exhibit unless they can see some prospect of 
gaining advantage thereby. In their own interests, and in 
tlie larger interests of. the electrical industry throughout the 
country, they should be free to exhibit or not. as they think 


It must be remembered that there are numerous manu- 
facturers not affiliated to the association who are not slow 
to take advantage of the absence of their more formidable 
competitors, whose wares, under ordinary circumstances, 
would be exhibited under the same roof. That this is so is 
exemplitied in the case of the forthcoming Exhibition at 
Newcastle-upon-Tyne, the success of which, notwithstanding 
the absence of some of the better known firms, is assured. 
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No doubt the enterprise of the firms who have not been 
so short-sighted as to be bound by the resolution complained 
of, will reap its own reward. 


Arnold B. Gridley. 


Newcastle-upon-Tyne, February 21st, 1906. 


The Single-Phase Induction Motor. 


Referring to Mr. F. Creedy’s letter on the above subject 
in your issue of February 23rd, I am sorry to hear that he 
has not met with success in his attempt to produce a variable 
speed single-phase shunt induction motor. His reference to 
suitably connected auxiliary coils in the axis D D is 80 vague 
that T cannot discuss this point or attempt to offer any sug- 
gestions for overcoming the difficulty which was met with. 
Mr. Creedy is also somewhat short in his estimate of the 
scope of my article ; in due course he will become acquainted 
with the whole of it, and will then see that I specify some 
21 ways in which the speed of a shunt motor operated from 
a single-phase supply can be rationally regulated ; of these 
18 at least are applicable to the shunt induction motor. I 
have, however, not enumerated all the possible solutions. 

I do not know which theory Mr. Creedy had adopted as 
a basis for his experiments, it is evidently not mine, as I see 
by his remarks that I have, so far, failed to make myself 
clear to him. It seems very difficult indeed to satisfy every- 
body ; those who have read the whole of my article have all 
expressed their particular satisfaction at the absence of 
diagrams and formule, while Mr. Creedy takes a rather early 
opportunity of expressing the opposite view. I believe, how- 
ever, that a discussion seldom fails to throw additional 
light on any subject, and for this reason I welcome all 
criticisms. 

In my article I have fully set forth my views relating to 
the E.w.F. (E R), and consequently need not go over the 
sume ground again in reply to Mr. Creedy's remarks on tliis 
point. l 

Turning to his comments relating to the working or 
armature current, I hold that the latter can only be in 
phase with the E. M. F. (ET — E B) provided there is 
absolutely no self-induction in the armature axis, in which 
case the smaller the rotor resistance the better, but then we 
can neither reduce the self-induction nor the resistance to 
Zero. 

Mr. Creedy also seems to assume that E'T and EB are 
exactly opposed in phase, this is not so; they are only nearly 
opposed in phase,as [ have stated for instance on p. 204, 
line 24 from bottom. This apparently minor point is, how- 
ever, of far-reaching consequence, and if I have not dwelt on 
it at length in my article, it is because I did not wish to 
encroach on the paper J am to read before the Institution of 
Electrical Engineers on March 8th. Under the normal 
working conditions of the shunt induction motor as hereto- 
fore designed, and assuming the rotor resistance to be zero, 
the working current could only lag by 90? behind the 
resultant of E T and k B, it could certainly not lag by that 
amount behind EB; this current would, however, be some- 
what out of phase with the motor field. If Mr. Creedy’s 
contention were correct, then both the output and the 
efliciency of such motors would increase with increasing 
rotor resistance. When reading my paper I will endeavour 
to state my views on this particular point as plainly as 
possible, and thus give Mr. Creedy a more satisfactory 
answer. 

Coming to the last point of the letter in question, I see no 
difficulty in showing with the help of my theory how the 
no-load current of these motors is made up: I doubt, how- 
ever, whether Mr. Creedy or anybody else can show by any 
reliable theory that the no-load current must always be twice 
the magnetising current. The proportion between the two 
varies greatly with the size and design, and one often comes 
across cases where the no-load current is only 175 times the 
magnetising current, whilst in others it is as much as 2*5 
times the latter; the more general proportion is, T think, 
17:1. 

Apart from the magnetising current required to set up 


the transformer field in the axis oc, there are quite a 
number of losses to take into account which increase the 
watt component of the no-load current very materially ; 
these I will now briefly enumerate. Beginning with the 
motor-field axis, there is the magnetising current in that 
direction to take into account ; it would require no power to 
drive the latter through the field winding but for the losses 
it entails ; these consist of copper losses in the field winding 
and hysteresis and foucault current losses in the path of 
the motor field. In order to overcome these loeses the 
motor must exert at no-load a torque in excess of that which 
would be required to overcome the friction and ventilation 
losses only, since it has been shown that the motor / 
generates by rotation in the transformer field all the energy 
necessary to excite its own motor field. The armature 
current in the axis c c will, therefore, assume a value which, 
in conjunction with the existing motor field, and taking into 
account the phase relation between the two, will give the torque 
required to cover the friction, ventilation and motor 
field excitation losses. This means an additional 
copper loss in the rotor along the armature axis and 
a  correspondingly increased watt component of the 
stator no-load current. Finally, we have to add the copper 
loss in the stator winding and the hysteresis and foucault 
losses occasioned by the transformer field. When a com- 
mutator and brushes are used, they will be responsible for 
additional losses, as is well understood. 

If Mr. Creedy will calculate all the losses I have indicated 
for any given motor, he will find that the calculated and 
observed values of the no-load current for that particular 
machine will agree closely enough. He will also find that 
the smaller the magnetising current in the transformer axis 
and the larger the losses, the better the power factor at 
no-load and generally the worse the efficiency. 

Val. A. Fynn. 
London, February 24th, 1906. . 


Overhead Construction. 


I have to thank ** R. D. D." for troubling to communicate 
from Sydney. His remarks about bases are particularly 
interesting to me, as they strengthen my impression that 
bases are unnecessary. The cogent reason for their use 
which he gives, a reason which was urged independently by 
a contributor to the discussion on a recent paper on over- 
head equipment, does not convince me that when a heavy 
cast-iron base is put up to defend the steel pole against the 


' thoughtless attentions of the companion of man, it needs to 


be of a greater height than that indicated by the observed 
mean effective range. R. D. D.,“ himself, says that a zinc 
sheet enwrapping the pole for a distance of 15 in. above the 
ground level is **an effective method of overcoming 
trouble of this nature," and I am prepared to accept this 
height as the result of careful research, which, for any- 
thing I know to the contrary, may apply also to the canine 
circumstances of this country. 

Why then should we use bases of a height suitable for 
protection against the attacks of the large cat tribe and young 
elephants ? 

'l'he question of draining a pole which is sunk 6 ft. below 
the surface, presents no considerable difficulty if that 6 ft. is 
filled with rubble capped with a sufficiency of cement. 

The 4 in. to 5 in. radial thickness of concrete which 
* R. D. D." finds ample for holding a pole against pulla of 
700 to 800 Ib. compare favourably with the 7 in. to 9 in. to 
which our contractors are accustomed. 

The galvanic trouble with the lead caulking of the joint 
at the top of the base arises only, as ** R. D. D." states, 
when water is able to lodge between the lead and the skin of 
the pole, and I am glad to accept the view that I have 
exaggerated this danger. Similarly many gentlemen ex- 
perienced in tramway work have been more fortunate than I 
in finding little deterioration of the hidden parts of poles . 
when the bases have been removed, 8o that, in order to keep 
my point about bases as keen as possible, I am willing to 
give up all the objections to them, except the main and vital 
one, that they are useless extravagancies. 

The paper mentioned above, together with the reply to 
the discussion thereon, contains sufficient answers to 
* R. D. D." on the subject of arcing wear. 
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I should like to thank “ R. D. D." for a courteous letter, 
which helps me to keep alive a subject which needs far 
greater attention than it has obtained for some years. 


Robert N. Tweedy. 
Stourbridge, February 26th, 1906. 


Modern Book Canvassing. 


As I am not writing upon a technical subject, I do not 
wish to take up more space than necessary. I merely wish to 
sound a warning note to those pupils and assistante who may 
have to listen to the enterprising talk of travellers canvassing 
for orders for a certain electrical book. 

I have nothing to say against the book; I have seen a 
friend’s copy, but conclude that my collection of catalogues 
and ELECTRICAL REVIEWS answer my purpose. The warning 
is, to trust only 10 per cent. of the canvasser’s alleged 
subscribers. 

I was informed that the chief assistant and most of the 
staff (names all given) of a central station had subscribed to 
this book ; but I found that actually only one of the shift 
engineers had subscribed. 

Studentsa can’t be too careful in dealing with these can- 
vassers, as they have a dodge of letting a fresh man face the 
music on the second round. 


Lowestoft, February 24th, 1906. 


W. Lunn. 


Shift Engineers’ Holidays. 


I should like to call the attention of your readers to the 
extremely meari way in which shift engineers are treated in 
regard to their holidays, with the hope that it may lead to 
some beneficial improvements. There are very few people 
(even committemen) who really understand the trying con- 
ditions under which we work ; most of us work eight hours 
a day throughout the year and get a paltry 14 days’ holiday. 
It is true that we get so-called week-ends off," once in 
three weeks, but few seem to realise that we make this up 
by working 12-hour shifts while the third man is away, so 
we get no holiday in the week at all—not even Bank 
Holidays. What seems to me to be so unfair is, that others 
engaged in the same profession, and with a similar status, 
only not engaged on shift work, should have the same 
holiday, when they get every Saturday afternoon and 
Sunday, not forgetting Bank Holidays. | 

Surely, considering the unconventional hours we have to 
work, and the responsibility placed in our hands, not for- 
getting the very small salaries that most of us have to work 
for, we are worthy of as much holiday as a labourer ? 


Shift Eugineer. 


How to Screw Condults. 


The question of standardisation of conduits is now 
receiving attention at the hands of the Engineering 
Standards Committee, who are undoubtedly the proper 
authority to deal with it. I feel sure that my action in 
treating the matter as being 8% judice, and reframing from 
further comment on Mr. Schmahl’s latest contribution will 
not be misinterpreted. 

L. M. Waterhouse, 
DIRECTOR AND GENERAL MANAGER, 
The Simples: Steel Conduit Co., Ltd, 


London, February 27th, 1906. 


Consumer’s Leakage Indicator. 


The writer has a faint recollection of hastily reading some 
time ago in your journal amongst the columns allotted to 
“ Trade Notices" a short description of a new patented 
leakage indicating apparatus that had been invented and 
put upon the market for use on consumers’ installations, 
where such installations were supplied with current from a 
supply undertaking working on the continuous current three- 
wire system with earthed neutral. 

It was, I believe, claimed for this apparatus that by its 
use the consumer could immediately ascertain for himeelf 


whether or not there was any earth leakage on his installa- 
tion, together with an approximate idea of the amount of 
such leakage, and this, mirabile dictu, without necessitating 
the slightest interference with the continuity of supply. 

In the event of any of your readers having had practical 


. experience of this apparatus, any particulars of the seme 


which they might care to give, either through the medium 
of your columns or direct, would much oblige. 
l J. E. Dawson, 
Corporation Electricity Works, 
West Hartlepool, February 26th, 1906. 


Technical Teaching Salaries. 


May I ask the attention of those of your readers who are 
thinking of entering the technical teaching profession. 
They will see by the appointment columns of your valuable 
periodical that appointments have just been made to the 
posts of junior demonstrators in Physics and Mechanical 
Engineering at Nottingham University College. The two 
gentlemen appointed are a D.Sc. and M.A. respectively. 
The salary in each case is £130 a year, and according to 
the particulars sent to candidates, workshop experience was 
a recommendation. Comment is needless, for the salary is 
not much above that of a scavenger in a district where 
gratuities are large. Might not the intending teachers 
choose some other profession, in which merit receives its due 
reward, and which is not so over-crowded? What can be 
said of those who can accept such gentlemen as the above at 
such a low salary? , 
Technieal Teacher. 


Thermal Efficiencies. 


In reply to the letter of Mr. Alfred Bennis, appearing in 
your issue of last week, an 85 per cent. efficiency is certainly 
possible with most plants, and with most forms of mechanical 
stoker, if you understate to begin with, the thermal value of 
the fuel used. This is really the crux of the whole dis- 
cussion, and my criticism was, ‘therefore, very much to th? 
point. 

As regards the Darling calorimetcr, Mr. Bennis would do 
well to refer to the reports named in my last letter before 
writing further epistles on its accuracy. I am not at all 
impressed by the reference to the tests made by the 
“eminent” authorities at the Universities of Manchester, 
Sheffield and Leeds. In the first place, I should require to 
know what type of calorimeter was used for these check 
tests, and in the second place, I should desire to know how 
much experience the man who was making the teste had of 
calorimeter work, before placing great reliance on the results 
obtained. 

In the light of the reporta I have already referred to, the 
very fact that the “ eminent authorities at Manchester, 
Leeds and Sheffield have supported the accuracy of results 
obtained by a type of calorimeter which Messrs, Gray and 
Robertson and Messrs. Brane and Cowan have found unsatis- 
factory, is not conducive to confidence in the accuracy of the 
resulta obtained by the former. 

I know something of the work carried on in university 
laboratories, by demonstrators and studente, for merely 
educational purposes, and perhaps if Mr. Bennis knew as 
much on this subject he would be more chary of quoting the 
results obtained. 

John B. C. Kershaw. 


Waterloo, February 26/h, 1906. 


PaIN T REMOVER.—AÀ correspondent inquires the name of 
the maker of a fluid paint remover. 


Fire at Charlton.—On Tuesday morning carly a fire 
occurred at the cable factory of MEssns. Jonnson & PHILLIPS, LTD., 
at Victoria Works, Charlton, S.E. Serious damage to a portion of 
the cable shops resulted. Messrs. Johnson & Phillips expect to 
restart the damaged shops very soon, and meantime they are 
making arrangements to execute all orders without delay. The 
remainder of the cable works, electric power and telegraph works 
are in no way damaged, and work is going on as usual. The works 
were insured. ; 
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LEGAL. 


MAYOR AND CORPORATION OF BOURNEMOUTH v. THE POOLE AND 
_Disrrict ELECTRIC TRACTION Co. 


Tuis action and counterclaim came before Mr. Justice Joyce in the 
Chancery Division on 21st ult. 

Mr. Hucuess, K. C., appearing for the plaintiffs, said the case 
raised points involving substantial sums of money in connection 
with an agreement executed between the parties for the sale and 
purchase of the Electric Co.’s tramways. It was agreed that 
the Corporation should pay the fair markct value as a going con- 
cern of the Poole undertaking of the company, certain parliamentary 
costs and expenses, and the fair market value of the Christchurch 
undertaking. The appointed day for the completion was December 
31st, 1903, but the actual completion did not take place until June 
15th, 1905. It was arranged that the arbitrator should base his 
calculations on the balance-sheet of the company for the year ended 
December 31st, 1903. The award was made on December 21st, 
1904, under which the Corporation had to pay the company 
£112,000. The action, as originally started, was for specifie per- 
formance immediately after the tender of the purchase money ; 
possession, however, was given shortly afterwards, and the Cor- 
poration now gave up the question of damages for the delay on the 
company giving up another matter of compensation. Several 
questions had arisen on the balance-sheet, but many of them were 
of minor importance, and had been disposed of by concessions on 
either side. What the company now claimed to be paid was the 
amount of four items in the balance-sheet—temporary loan from 
bankers secured by a charge on the company's undertaking, £7,000 ; 
sundry creditors, including the British Electric Traction Co.,£4,558 ; 
depreciation and reserve fund, 44, 253; and profit and loss account, 
£6 628. 

In the result, his LonpsurP decided that the items of £7,000 in 
respect of banker's loan, and the £4,558 sundry creditors, should be 
referred to an accountant as referee to make a special report on the 
findings as to fact. His Lordship reserved judgment on the ques- 
tion of the parliamentary deposit, sundry debtors and cash in hand. 


PRIESTLEY vc. MARYLEBONE B.C. 


Tis matter, in which the plaintiff sought to restrain nuisance by 
foise occasioned by the defendants’ electric works was mentioned 
again before Mr. Justice Warrington on Friday. Counsel stated 
that the parties were conferring, and the motion would stand over 
generally. | 


STEVENS v. ELECTRICAL HEATING CORPORATION. 


In the Westminster County Court on February 22nd; Mr. H. E. 
Stevens sued the Electrical Heating Co. to recover the sum of 
£5 12s., the cost of an electrical sand bath which he purchased from tbe 
defendants, and with which he received a guarantee that it would 
hoil a pint of water in 10 minutes. The apparatus had been tested 
in the presence of one of defendants' representatives, and it had 
taken 19 minutes to boil tbe water. 

D&rENDANTS' MANAGER said the apparatus had been tested under 
improper conditions. The flask which was used by the defendant 
to hold the water was tco large, and did not fit the machine pro- 
perly. He was quite willing for the apparatus to be tested by any 
electrical firm, and he was convinced that, under proper conditions, 
it would boil the water in the stipulated time. 

His Honovr adjourned the care, in order thut the machine might 
be fairly tested. 

' 


——— — À— 2 — 


A Sr. HELENs ThAMWAY CLAIM. 


AT the Liverpool Assizes on Saturday and Monday, Mr. Justice 
Bray and a srecial jury beard the claim of Mrs. Isabella Williams 
against the New St. Helens and District Tramway Co. and the 
Mayor, Aldermen and Burgesses of St. Helens, for damages by 
reason of the death of her husband by the falling of a trolley head 
and standard on an electric car on which he was travelling. The 
case was heard at great length, and elicited some interesting 
theories in explanation of the falling of the trolley head. 

Mr. Frank WRIGHT, consulting and electrical engineer, thought that 
the groove of a trolley wire “ear” ought to be tinned the full 
length and then “sweated ” on to the line wire until the wire and 
“ear” became one. He found that in the case the ear had been 
soldered only at each end. He did not think the head had become 
detached owing to the head pin being fixed too tightly. 

Mr. FREDK. MacpoNaLD Evanson, civil and mechanical engineer, 
thought that if soldered wires were uscd there ought to be a daily 
inspection. Trolley heads were difficult to adjust, but they ought 
to be fixed so as to be able to come otf without pulling up the 
standard. 

Mr. Taynor, K. C., for the defence, submitted that the accident 
occurred through the trolley wheel leaving the live wire at the 
curve before the car" wab reached. 


At the hearing on Monday, Mr. Tuomas Davies, engineer, 
Widnes, expressed the opinion that when the car came round the 
curve the swinging of the wire caused part of the attachment of 
the "ear" to go; the wire thus became arched, and the trolley 
head caught in the ear. It was not difficult to adjust the ordinary. 
detachable trolley head, but the judgment necessary to adjust it 
was frequently wanting. : : 

Mr. Wa. HUTCHINGS, general manager of the defendant company, 
said the B. of T. had approved of the trolley head in question, 
and he was not entitled to alter it in any way. 

Mr. E. M. HOLLINGSWORTH, electrical engineer to the Corporation 
of St. Helens, was of the opinion that the trolley left the wire on 
leaving the curve, and the head, being damaged, caught the wire 
nt a kink, i 

( To be continued.) 


TBE CoorER Patent ANCHOR RAILWA W JOINT Co., LTD., v. 
THE LONDON County CoUNCIL. 


THIS case came before Mr. Justice Swinfen-Eady in the Chancery 
Division of the High Court on Tuesday. Plaintiffs, who carry on 
business in Leeds, claimed an injunction to restrain the defendants 
and their agents from infringing the plaintiffs’ letters patent 
No. 23,578 of 1898 and No. 14,941 of 1899. Damages were also 
claimed. Defendants in 1904 used the plaintiffs’ patent rail joints 
in the construction of the Brixton electric tramways. They disputed 
the validity of the patent, alleging it had been anticipated by the 
publication of :— 

1. United States letters patert 21,406 of September, 1858, 
granted to E. Benedict. 

2. Letters patent 67,626 of August 13th, 1867, granted to Joseph 
Autheny. | 

3. Letters patent 1,303 of 1870, granted to Macnair. 

4. Letters patent 2,606 of 1872, granted to Bradford Leslie. 

5. Letters patent 4,537 of 1877, granted to Levick and Winby. 

6. Letters patent 3,060 of 1880, granted to De Feral. 

7. United States Patents 280,654 of July, 1883, and 297,283 of 
April, 1884, granted to Morgan, jun. 

8. Letters Patent 17,128 of 1886, granted to Marshall. 

9. United States Patent 474,126 of May, 1892, granted to 
Heath. i 

10. Letters patent 10,692 of 1594, granted to Ibbotson. 

11. United States Patent 515,178 of February 24tb, 1894, 
granted to Meyer. 

12. United States Patent 522,349 of July 3rd, 1894, granted to 
Meyer. 

13. Letters Patent 20,083 of 1896, granted to Spaulding. 

14. United States Letters Patent 561,266, dated October 13th, 
18906, granted to Wrightson. 

15. United States Letters Patent 573,950 of December 29th, 
1896, granted to Jennings. 

16. A paper entitled Modern Tramway Construction,” published 
in the Transactions of the Society of Engineers for 1879, at pages 
183 and 185. 

17. Specifications for tramways to be constructed in Coventry 
and in Norwich, prepared in 1897 by Mr. J. E. Winslow, 
technical manager of the New General Traction Co., Ltd. 

Defendants further stated that the alleged invention had been 
used by persons at the places and dates as follows :— 

J. Messrs. Kincaird at Leeds in 1872 ; at Sheffield in 1873. 

2. Messrs. Winby & Nevick at Nottingham in 1878. 

3. The New General Traction Co., Ltd., of Bishopsyate 
Street Within, and by Messrs. R. W. Blackwell & Co., of 39, 
Victoria Street, Westminster, on the tramways at Coventry since 
January, 1898, and at Norwich on the tramways since June, 1898. 

Defendants further said that, having regard to the published 
knowledge at the date of tbe plaintiffs’ patent with respect to 
methods of jointing rails of railways, clectric tramways, &c., by 
bolting, riveting, or welding a short length of inverted rail or T7 
iron tc the undersides of the end of the rails to be jointed and 
sinking the same in earth or concrete, no invention was required to 
produce the real joints described in the plaintiffs’ claim, and that 
the letters patent. was invalid for want of subject. matter. 

Mr. Cripps, K.C., Mr. Boustield, K.C., and Mr. Walter appeared 
for the plaintitfs, and Sir Robert Finlay, K.C., and Mr. J. C. 
Grabam for the defendants. 

Mr. Criprs, K. C., in opening the case, said the invention related 
to a joint or method of jointing rails where a tramway or light 
railway was laid on a bed of concrete. In modern tramway con- 
struction the rails were laid on a bed of concrete. As soon as that 
method of construction became general, and more particularly after 
the introduction of electric cars, which were of great weight and 
went much faster than the ordinary horse cars, one of the main 
difficulties was found to be bow to join the rails to one another so 
as to get a joint satisfactory both as regarded cust and as regarded 
life. It was an extremely difficult problem in the view of tram- 
way engineers, and Mr. Cooper was the first to solve it. Since Mr. 
Cooper's invention substantially all tramways had been laid with 
joints of the character described in the plaintiffs’ specification. 
The invention bad been nearly universally adopted. It was one of 
immense utility, and removed a difficulty which had been in the 
way of tramway engineers for a great number of years. The 
extensive use of the joint had led to Mr. Cooper and the company 
securing the advantage of a large number of royalties. Excepting 
a case at Swindon, the present was the only instance where the 
right to royalty had been refused and the patent rights called in 
question. 

( To be continued.) 
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BUSINESS NOTES. 


New Publications.—The first number (March) of a 
bi-monthly journal bearing the title Concrete and Constructural 
Enginecring has just been received. It is published at 57, Moor- 
gate Street, E. C., and the price is ls. net. A number of 
interesting and well-illustrated articles on concrete, re-inforced 
concrete, and constructional engineering generally are given in this 
issue, which should make a vood impression on those who take a 
particular interest in this important department of engineering 
work. 

The Steam Car and Electromobile Review is a new monthly publi- 
cation of which the first number (February) has been issued. 
Among the matters of electrical interest is a signed article by Mr. 
Carl C. Oppermann on ‘The Electric Carriage: its Construction 
and Management.” Electric vehicles at the New York shows are 
illustrated, and other features are “ Accumulator Jottings” and 
notes on Electromobile Garage Organisation." The price of the 
journal is 3d., and its offices are at 4 and 5, Gough Square, Fleet 
, Street, E.C. 


American Electrical Exports during 1905,—The 
Electrical World of New York in its issue just to hand gives a few 
interesting facts regarding American electrical exports, and the 
destinations for which they were bound, during last year. The 
exporte of electrical appliances, including telegraph and telephone 
instruments, reached a total of $5,648,435; and the exports of 
electrical machinery amounted to not less than 87, 409.242. The 
aggregate is $13,057,677. This compares with a grand total in 1904 
of 811,039,758, or a gain of 32,017,919, or about 20 per cent. Such 
a condition of affairs is healthy and encouraging, and shows that 
the export of electrical goods from America can be made successful 
if steadily and intelligently pushed. Part of the increase may be 
due to the higher cost of material, such as copper, but the figures 
as a whole reflect genuine gains. "This is the more notable because 
so many American electrical manufacturers have factories or 
arrangements forthe production of their apparatus abroad. An 
analysis of the returns shows that England and her colonies remain 
our good friends. Of electrical machinery British North America 
took $2,023,914; the United Kingdom, $885,095; British Austra- 
lasia, $252,024; British Africa, $161,449; British East Indies, 
$109,944. Wherever the English flag flies a similar welcome awaits 
our goods. We also have generous patrons in Japan to the tune of 
$1,239,578, and excellent customers in Mexico to the extent of not 
less than $1,057,023. South America generally was good for about 
$500,000.” 


Tramway Lifeguards.—Messrs. Hupsoxn & Bow- 
RING, Ltp., of Manchester, have received through the Brush Co. 
an order for the fitting of 16 cars for the Croydon Tramways with 
their lifeguards, also further orders for Darwen, Derby, Mansfield, 
and the Manchester Corporation Tramways. 


Parliamentary.— Prritions.—A further large number 
of petitions have been lodged against clectrical Bills originating 
in the Upper House. 

STANDING ORDER Pnoors.—On Monday, Standing Orders were 
found to have been proved in the case of the following Bills :— 
Derbyshire and Nottinghamshire Electric Power Bill; Metro- 
politan Railway; South Wales Electric Power Distribution Co.; 
City of London Electric Lighting; Twickenham and Teddington 
Electric Supply ; West London Electric Undertakers’ Association ; 
North Metropolitan Tramways and the Metropolitan District 
Railway. 


On Tuesday the necessary steps were found to have been com- 


plied with in the case of the London Electric Supply Corporation ; 
Charing Cross, West End aud City Electricity Supply; and the 
Baker Street and Waterloo Railway Bill. Proofs were also received 
in the cases of the Ardrossan, Saltcoats and District Tramways; 
the Dunfermline and District Tramways; and the Falkirk and 
District Tramways Extensions, but the consideration of opposed 
points was postponed. 


Dance.—The second dance of the season of the staff of 
Messrs. W. T. GLOVER & Co., Lro.. took place on February 23rd 
at the “ Academy," Brunswick Street, Manchester. 


Messrs. Callenders’ Cable Co.— It is reported that the 
directors of this company have been considering the udvisability of 
setting up cable works in (Germany. Mr. Callender, in reply to 
inquiries, is reported to have stated that there was some foundation 
for the rumour, but no decision had been come to. The firm had 
had to abolish their night shift and to discharge some of the day 
men. Their Continental trade had entirely ceased, owing to the 
prohibitive tariffs of protected countries, and for that reason they 
had considered the possibility of opening works in Germany. 
Reports had been made as to possible sites, and plans had been pre- 
pared, but that was as far as tlie matter had gone. It was evident 
that if they wanted their foreign trade back they must open works 
abroad, unless tariff reform was carried into effect. If the firm 
. went to Germany they would not close their works at Erith, but for 
the first few years they would have to feed the German factory. 
The firm did not wish to go to Germany if they could help it." 


. Japan.—The Anylo-Japanese Gazette says that the 
profit earned by the Tokio ELectric Rattway Co. for the second 
half of last year, after providing for working expenses, amounted 
to Y369,256. Rates and taxes took 40,526, dividend at the rate 
of 7 per cent. per annum Y183,750, bonus at the rate of J per cent. 


per annum Y78,750, making the distribution at the rate of 10 per 
cent. per annum. Y18,462 is placed to reserve fund, and a like 
amount to special reserve account for equalisation of dividends. 

For the six months ended December 31st the net profit earned 
by the KEIHIN ELECTRIC RAIL WAY Co. amounted to Y56,476, to 
which was added the sum of Y310 brought in from the previous 
half-year. The directors pay a dividend at the rate of 8 per cent. 
per annum, absorbing Y51,000, placing Y2,823 to reserve, gratuities 
to employés  Y2,518, leaving a balance of Y444 to be carried 
forward to the June account. 


British Trade with Persia.— The Times says that 
Colonel  Gleadowe- Newcomen's report on the commercial 
mission which travelled through South-Eastern Persia during 
1904-5, states that during his journey of some 2,000 miles he found 
British influence and prestige to be not only predominant but a 
real power for good. On the other hand, he points out that British 
trade with Persia is not as flourishing as might be desired; it has 
expanded but little during the last 15 years, and recently has 
exhibited a slight decrease. Russia's trade for the year ended 1904 
was considcrably over 54 millions sterling, while British trade was 
less than half tbat amount, in connection with which it is to be 
remembered that the trade of Russia lies with the richest parts of 
Persia, that it is carefully nursed and supported by artificial aids, 
and that it is favoured by comparatively easy means of communi- 
cation between the two countries. It is urged that British Consuls 
would do well to follow foreign example by concerning themselves 
with the advancement of trade, as well as with political questions, 
and that a greater degree of unity is needed in the system of repre- 
senting British interests in Persia. 


Municipal Electrical Contracting at Norwich.— 
At the meeting of the Norwich T.C. on February 20th, the Mayor 
(Mr. E. T. Boardman) moved that an order be passed requesting 
the several departments of the Corporation to place in the hands of 
the Electricity Committee all work required with respect to E. L. 
fittinge, wiring, maintenance, &c. Mr. Wild, in seconding, said 
that the electricity works were as much part and parcel of the 
corporate work as were those of the Executive Committee. The 
Committee did not want to make anything out of the work, but 


they thought that the city having got its own plant, the electrical 


needs of the Corporation should be supplied therefrom. The 
Electricity Committee declined to tender in competition with the 
tradesmen, but they were prepared to give an estimate for any 
work, if they alone were asked to do so. Mr. Day said it was not 
fair to the Electricity Committee itself, or to outside tenderers to 
ask the Committee to compete with private firms. He agreed 
with the principle, but was he to understand that the Council as a 
body agreed that any department of the Council should not be 
required to compete with outside firms? Mr. F. Jewson said the 
resolution was a far-reaching one, and he asked, if it was 
passed, was it to be taken as an order to every committee that any- 
thing they wanted done in the way of electrical work, without any 
qualification whatever, was to be placed in the hands of the Elec- 
tricity Committee? Mr. Crotch also asked with respect to the 
lighting of the Continuation Schools, if the Education Committee 
was to be placed entirely at the mercy of the Electricity Com- 
mittee. If so, the former would have no means of telling whether 
the price charged was cost price or not. Mr. Holmes did not think 
the Electricity Committee ought to cnter into competition with 
the tradesmen of the city, but the Corporation ought to patronise 
"their own shop.” The Mayor's resolution was adopted. 


Liquidations.— NEW BRITISH ENGINEERING Co., Ierh. 
—This company is winding up voluntarily. 

CRYSTAL PALACE Districr ELECTRIC SUPPLY Co.—This com- 
pany is winding up voluntarily, with Mr. James Gray, of Dashwood 
House, E. C., as liquidator. 

PETER PILKINGTON, LTD, Bamber Bridge. A final dividend of 
58. in the £ is payable at 3, Winckley Square, Preston, to those 
creditors electing same in lieu of shares. 


Bankruptcy Proceedings.—An order was made on 
February 20th at the Wandsworth Court against A. P. JONES AND 
C. HELLv4AR (A. Parker & Co.), electrical engineers and con- 
tractors, of Upper Richmond Road, East Sheen. First meeting to 
be held at 132, York Road, Westminster Bridge, March Sth: 
public examination at the Court House, Wandswortb, March 22nd. 


Catalogues and Lists.—Messrs. LAURENCE, Scorr 
AND Co., Ltp., Norwich.—-Copy of 1906 price-list of semi-enclosed 
motors. A general specification is given, also tabulated data 
showing B. E. P., speed, code worde, weights and dimensions, list of 
spares, and prices for low and high voltages in general use. Par- 
ticulars of starting switches also appear. The firm has lately 
increased its stock of parts held in readiness, so tbat speedy 
delivery can be given for any windings shown in the list. 

MESSRS. ALFRED HERBERT, LTD., Coventry.— New catalogue 
(Section T“) fully describing and finely illustrating their auto- 
matic spur-gear cutting machines and bevel gear shaper. Detailed 
drawings, together with instructions for operating, and tables of 
cotangents and change wheels for dividing are given. 

The Howanp Conpvuit Co., Lro., Trafford Park.—Booklet, which 
by means of some excellent half-tone illustrations and some brief 
descriptive notes, imparts instructions for laying and jointing 
Howard patent troughing. It is claimed that if these instructions 
he carried out, a length of trough welded from end to end and 
perfectly solid and homogeneous will result, and it will be so 
ductile that subsidences will not affect the utility of the system. 
The company will send copies of the publication on application. 
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THEHWZSrRRN Er. Or RIO Co., Norths Woolwich.— Hanging wall 
calendar with monthly tear-offe slips around which a number of 
views of the works and the company’s manufactures are arranged. 
A complete calendar for 1906 forms part of the design. 

Mpssrs. MATHER & Parr, Lrp., Manchester. — Illustrated 
pamphlet describing the Zoelly steam turbines, which are manufac- 
tured at the Salford Ironworks. The half-tone pictures show turbo- 
electric plants at Mulhausen electricity works, Johannesburg, and 
Nonnendamm, Berlin. We understand that there are at present 
at work, or under construction, Zoelly turbines aggregating over 
72,000 H. p. Full details of the construction, and of some recent 
results of test runs, appear in the pamphlet. A loose list contains 


some suggestions showing the class of information that should be 


gent by inquirers. 

Tug Distaicr ELECTRIC Co., Berry Street, Wolverbampton.— 
Small pamphlet relating to their electrically driven . propeller fans, 
giving particulars and prices. 

THE PREMIER AccuMULATOR Co., Military Road, Northampton.— 
Illustrated catalogue of the Premier accumulators, giving particulars 
and drawings of the double interlocking grid, showing how the paste 
is locked in one unbroken piece throughout the plate, also results of 
a five months’ test. Working instructions are included. The 
central station, ship lighting, train lighting, traction, ignition and 
other types of the Premier accumulator are all detailed in tabulated 
form, prices being stated in all cases. The catalogue has a thumb 
index to the different sections. 

THE Consetr IRON Co., LTD., Consett. —Recertly issued booklet 
bringing before the reader the firm's various manufactures in steel 
and steel-chequered plates, pig-iron, coke-oven by-products, shear- 
ings, and sectional steel, &c. A few handy tables and some pages 
for memoranda purposes appeaf at the end. 

: Messrs. ELr10TT Bros., Lewisham.— Two new pamphlets: T. S. 
58 fully describing Ewing's permeability bridge and giving instrnc- 
tions for its use; and A.C. 60 describing current transformers and 
giving prices of the same. | 


Trade Announcements.—Mr. Tuomas HILL-JONES, 
charcoal manufacturer, notifies that he has moved from Eagle 
Wharf Road to more extensive and modernly-equipped premises 
at Invicta Mills, Bow Common Lane, E., for the manufacture of 
charcoals, bone asb, lamp black, plumbago, ivory black, &c. 

Mr. Harry Wilson and Mr. Louis J. Wolf have purchased the 
business of the Webster Electrical Engineering Co., Ltd., Thornton 
Road, Bradford, and are continuing the business at the eame 
address under the style of the WILSON-WoL y ENGINEERING Co., 
LT». manufacturing dynamos and motors, and their accessories, 
also engineering work generally. Mr. Wilson was formerly with 
Messrs. Ferranti, of Hollinwood, and Mr. Wolf was assistant to 
Messrs. Talbot & Stevenson, consulting engineers, of Westminster. 
Mr. Webster, of the former company, has been retained as works 
manager and designer. 


Book Notices.—Jovrnel and Record of Transactions of 
the Junior Institution of Engineers, The Institution is to be con- 
gratulated on the production of a Journal in monthly parts, in which 
its doings, sayings and intentions will be recorded. The principal 
feature of the first issue is the presidential address of Mr. Dugald 
Clerk on The Problem of the Gas Turbine"; the annual general 
meeting, two visits, and minor matters are recorded. Mr. W. T. 
Dunn, secretary, is the editor. 


Continuous. Current Armatures: their Winding and  Construc-. 


tion. By C. Kinzbrunner, A.M.I.E.E. Harper & Brothers. This 
is a little book of some 78 pages, and is divided into three 
chapters. In Chapter I. there is the usual introduction as found 
in most other books dealing with dynamos. A wire is shown 
cutting lines of force, which pass from the north to the south 
pole, in air presumably, without any spreading. Then it is stated 
E = B/!v 10^^, according to a fundamental law." No law is, 
however, stated, and the units for B, / and v are not referred to. 
The homopolar " dynamo is next dealt with, and after showing 
that with B in air (?) as great as 15,000, and a conductor equal to 
one metre length moving with a peripheral speed of 30 metres per 
second, the E.M.F. is only 15 volts. The author then states that this 
voltage is much too small for most purposes,” which would lead 
the reader to imagine that homopolar" machines are of no use. 
However, a little further on it is stated that homopolar machines 
have certainly a great future in connection with steam turbines." 
Nothing further is said regarding the calculation of E. M. F. in arma- 
tures, although in the following pages the usual commutated sine 
curves are shown. Next follow the usual ring and drum types of 
armatures, and the usual equations as found in standard works on 
the subject are stated in a somewbat bare and scrappy manner. 
Chapters II. and III. on the construction of drum windings 
and core, &c., are very meagre. To some students this book 
may be of use in giving them an clementary idea of how windings 
are arranged, but the student will look in vain for a single worked- 
out practical example of armature design. There is also no 
discussion of questions of economy, of commutation or heating of 
the armature, although we are informed that ''owing to the 
exposure of the cylindrical surface of a slotted armature, the cooling 
is facilitated." 

The Engineers’ Pocket. Directory.— French-English, 
London: Percival Marshall & Co. Price 1s. 6d. net.—In the short 
time that this little book has been in our hands, we have bad 
occasion to refer to it several times, and in each case the result 
was satisfactory. Its contents relate to mechanical and electrical 
engineering, motor-car building, &c., and by the omission of many 
of the words which are practically identical in both languages, 
space has been found for a large number of technical terms in small 


By M. Lvoff. 


compass. Perhaps this process has been carried too far; for 
instance, the word machine is not to be found, so that the French 
equivalent of steam engine” (machine à vapeur) is absent 
surely a remarkable omission from an engineering dictionary ! The 
English spelling, too, is not above criticism; for example, 
“ waggon,” ‘‘focussing,” "tyre" have caught our eye. On the 
whole, however, our verdict is that tbis is an excellent and 
extremely useful little volume. : 

“La 'élégraphie sans fils.“ By I. Van Dam. Amsterdam: 
Scheltema & Holkema's Boekhandel. 5s. 

"Inaugural Address" By Mr. John Gavey, C. B. Delivered 
before the Institution of Electrical Engineers, November 9th, 1905. 
Excerpt from the Journal of the Institution. 

* Journal of the Western Society of Engineers" Vol. X., No. 6, 
December, 1905. Chicago: The Society. 50c. 

. "'The 'American Institute of Architects! Quarterly Bulletin." 
October, 1905, Vol. VI., No. 3. Washington, D. C.: The Secretary. 

“The Physical Review.” Vol. XXII., No. 2, February, 1906. 
Laneaster, Pa., and London: The Macmillan Co. 

„Modern Buildings: Their Planning, Construction and Equip- 
ment." By G. A. T. Middleton. Vol. I. London: The Caxton 
Publishing Co. 10s. 6d. net. j 

"Die Abstimmung Funkentelegraphischer Sender.” 
Slaby. Part II. Berlin: Julius Springer. 

“ Prospectus of the Working Men's College, Melbourne, for 1906.“ 
Melbourne: The College, Latrobe Street. 

“ Motor-Car Mechanism and Management." 
Part I., The Petrol Car.” London: Chas. Griffin & Co. 

“Electricity Meters." By H. G. Solomon. London: Chas. 
Griffin & Co. Price 16s. net. 


Consular Notes.—BRAZII.— The American Consul at 
Rio de Janeiro, reporting on the competition of German and 
American capital in Brazil, states that one of the large operating 
companies is the Rio de Janeiro Tramway, Light and Power Co., 
which has acquired possession of a large number of the local tram- 
way and lighting systems. This company was incorporated in 
Canada in 1904, under the provisions of the Canadian Compsnics' 
Act, the head office being in Toronto. The capitalisation consists 
of $25,000,000 share capital and $25,000,000 debentures. The com- 
pany was organised by a group of American and Canadian 
capitalists, most of whom are associated in similar enterprises in 
Canada and the United States, including the Sao Paulo Tramway, 
Light and Power Co., the Mexican Light and Power Co., the 
Trinidad Electric Co., the Habana Electric Co.. the Toronto Rail- 
way Co., and the Montreal Railway, Light, Heat and Power Com- 
panies, &c. Wm. McKenzie, Frederic Nicholls, Sir Wm. C. Van 
Hoorne, F. S. Pearson and W. L. Bull are among the officers of the 
company. The purpose of the company includes the development 
of water-powers, and the utilisation of the same in the form of 
electric energy in Rio de Janeiro and other places. The company 
has already acquired two large waterfalls, one on the River Parahyba, 
a distance of about 80 miles from Rio de Janeiro, capable of pro- 
ducing about 100,000 H. P., others on the River das Lages and 
streams in the vicinity, about 50 miles from Rio de Janeiro, 
capable of producing 40,000 H.P. These latter the company 
is now developing, and expects to have power from the same 
in Rio de Janeiro within six months, although probably two 
years will be required to complete the development. It is estimated 
by the company, after a careful canvass of the city, that there is a 
present demand for 25,000 H.P. This, it is expected, will be con- 
siderably increased as the advantages of the use of electric power 
become fully demonstrated. The company has acquired the 
“ Carris Urbanos," “Sao Christovao,” Villa Izabel” street car 
companies, and has, it is understood, also a large interest in the 
'" Carioca Co.,“ which operates the electric line from the centre of 
the city to Santa Thereza. "These comprise all the street car com- 
panies in Rio de Janeiro, besides the Jardin Botanico " Co., which 
operates in a separate zone. 'The Carris Urbanos and the Sao 
Christovao Cos. bave animal traction. Prior to the acquisition of 
the Villa Izabel Co., a considerable part of which is still operated 
by animals, the clectrification of the lines had been commenced, 
and several are now electrically operated. It is the intention of the 
new company to immediately commence the transformation of the 
whole system, which, it is expected, will be completed within two 
years. The Carris Urbanos, Villa Izabel and Sao Christovao Cos. 
have now 125 miles of track ; this will be increased in the transfor- 
mation. The concessions of these companies vary from 30 to 50 
years, with monopoly of zone. ‘The new company is applying for a 
concession unifying all the existiug zones. The company has 
also acquired the Société Anonyme du Gaz de Rio de Janeiro, 
which, under its concession from the Federal Government, controls 
the illumination of the city until the year 1945. At present there 
is a small amount of electric lighting from steam plants operated by 
thecompany. The new company is applying for various modifica- 
tions in the existing concession. The company has also a concession 
from the Municipality of Rio de Janeiro, which includes a monopoly 
for the distribution of electric energy for power purposes until the 
year 1945, after which date the concession continues for a longer 
period without monopoly. . The company has also recently acquired 
the property of the Rio Telephone Co., the business of which has 
heretofore been conducted by Siemens & Halske. The telephone 
concession includes a monopoly for a period of 30 years. 

- GREECE.— Tbe United States Consul at Athens reports that the 
Greek Electric Co., grantee of the Thomson-Houston patente, is 
interested in all electric lighting and fraction enterprises in Greece. 
It owns electric stations in Athens and Piraeus, and bas given con- 
cessions for the lighting of Syra, Patras, Argostoli, Chalcis, &c. 

CANADA.—The American Consul at London, Ontario, thinks there 
is a good field in his district for the sale of material for electric 
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tramways. He writes: “In this active, enterprising, thickly- 
populated part of the Dominion, where factories flourish and where 
the best of local markets exist, there is an important feature of 
modern commercial and industrial life which is notably lacking, 
and that is interurban electric roads. The towns and cities are 
supplied with good electric lines, but there are few interurban lines 
in Ontario. In this consular district there is one completed road, 
some 12 miles in length, between the towns of Woodstock and 
Ingersoll, and a line some 30 miles in length under construction, 
running from this city to Port Stanley, on e Erie, but I know 
of no other lines in Western Ontario, except the line from Windsor 
to Amhertsburg ; and yet the entire country in every direction is 
thickly populated and filled with thriving towns and villages. 
London is the industrial centre, the market for all this territory, 
extending for some 60 to 100 miles in every direction. I know of 
no better or more enticing field anywhere for interurban roads than 
in this consular district." 

ABGENTINA.— The American Minister at Buenos Ayres reports 
that the Argentine Government has passed a law providing for 
the construction of underground railways in Buenos Ayres. Under 
the provisions of the Bill the municipality will be authorised 
to concede the construction and exploitation of a system of under- 
poe electric railways for the service of the city and such other 

ranches as may in succession be deemed advisable. The terms of 
the concession are as follows: 

1. The contracting party shall construct the works at its own expense and in 
accordance with the plans approved by the executive, 


2. The contracting party shall also pay for all lands expropriated for tracks, 
stations, shops, &c. . 


8. Thecontracting party shall &dminister and exploit the lines at their own 
expense and risk for a period of not more than 40 years, at the end of which 
time they, with all their tracks, stations, shops, rolling stock, &c., shall become 
the property of the municipality. 

As in the case of other similar projects, all material intended for 
the construction and exploitation of these lines is to be admitted 
duty free. It is reported that German capital is already interested 
in this matter, which is said to be one of great importance and 
promise. 


For Sale.—The Edinburgh Corporation is inviting tenders 
for the purchase of certain copper steam pipe bends (weight of 
copper 6 tons). The Exeter Corporation Electricity Department is 
offering for sale certain plant (including 100-K w. and 250-Kw. steam 
alternators) at its old generating station. See our advertisement 
pages for particulars. 


` 


LIGHTING and POWER NOTES. 


Birkenhead.—Messrs. Cammell, Laird & Co. are con- 
structing new works at Tramere Bay, and electricity is to be used 


throughout for driviog purposes, &c. A 4, O000-R. . Mond gas plant 
is now being put down to drive the generating plant. 


Blackrock (Dublin).—4A proposition to form a syndicate 
for the public lighting of the town by electricity bas been adopted 
by the U.D.C., the promoters being required to pay the cost of 
the new order and that of the old one already obtained, 


Bradford.—The new scheme resolved upon a year ago for 

. extending the supply of electrical energy to consumers throughout 
the central area of the city is approaching completion. In addition 
the supply for traction purposes is also being increased. High-tension 
cables are being run to two sub-stations which are being established 
at Thornbury and Ordsal Top, with the object of supplying the 
eutlying portions of the Manchester Road and Leeds Road sections 
of tramway. ‘The energy carried by these cables will be stepped up 


to 6,500 volts, and at the sub-stations stepped down again to 
900 volts. 


Brighton.— Dissatisfaction has been expressed in regard 
to the maximum demand system of charging for supply, and upon 
the recommendation of the resident engineer, but against that of 
Mr. A. Wright, the Council's consulting engineer, the Electricity 
Committee ngs resolved to supply on an alternative flat rate of 4d. 
per unit, ertain consumers now supplied on the time switch 
system at 1d. per unit are to be notified that this rate is to be 
stopped. — : 


Continental Notes.—lraiv.—4A concession is to be 
obtained for permission to erect a hydro-electric plant on the 
River Tanagro (Salerno) for energy for lighting and power 
purposes. 

4 newly formed local company is to establish an electricity 
undertaking in the town of Ovada. 

La Società Elettrica ed Elettrochimica del Caffaro, with a 
capital of £160,000, is to put down a power plant on the River 
Caffaro, to establish works for the electrolytic manufacture of 
caustic soda and other products. j 

FRANCE.—According to a French contemporary, the Société 

. d'Electricité de Paris has constructed new works at Saint Denis. 
The works have been put into operation; the plant includes 
four Brown, Boveri-Parsons turbo-alternators of 5,000 Kw. each, 
and it is understood that the Société has ordered six additional sets 
of the same power. It is expected that the whole system will be 
put into operation in the year 1907. 


SPAIN.— The municipal authorities of Campos (Palencia) have 
decided upon the lighting of the town by electricity. 
A concession has been granted for a hydro-electric plant to be 
erected on the River Las Botijas at Cucoas de Provanco for elec- 
tric lighting and power purposes. 


Dublin.—On the 13th ult. Mr. P. C. Cowan resumed 
the inquiry, which was adjourned in December last, into an 
applieation of the Corporation to borrow £100,000, among other 
items, for extending the electric lighting system. l 

A report recommending the extension of the electric lighting 
system from the city area to Clontarf has been adopted by the 
Corporation. 


Dundee.—The T.C. has instructed the electrical engi- 
ncer to prepare plans and specifications for a new generating station, 
to report as to a suitable site, and thereafter, if deemed necessary, 
to call in an expert. 


Exeter.—The electrical engineer has submitted estimates 
‘for the additional machinery required to deal with the proposed 
extension of the tramways along Alpington Road, and with the 
extensions likely to be required in thè near future within the 
city, making a total sum of £15,500, for which borrowing powers 
are required, and: the Committee has resolved: that application be 
made to the L. G. B. for sanction to borrow that amount. 


Falmouth.—A start has been made with the erection of 
the electricity generating station. 


Harwood.—The U.D.C. has received from the B. of T. 
an intimation that it is proposed to revoke the Rishton, Great 
Harwood and Clayton-le-Moors E.L. order. - 


Lancashire.—On the 26th ult. a meeting was held in 
the Manchester Town Hall of the Executive Committee of the 
Conference of Boroughs and Urban Districts in the area of the 
Lancashire Electric Power Co. A statement which had been pre- 
pared ìn opposition to the company’s Bill in Parliament was con- 
sidered and finally approved, and copies were ordered to be printed 
and distributed. Manchester and Salford, while sympathising 
with the boroughs and urban district authorities affected, will 
not take part in the joint opposition, but will oppose on their own 
behalf. Similarly, Liverpool, Bootle, Stockport and Bolton regard 
the circumstances as warranting them in extending sympathy to 
those who are opposing jointly, while they are opposing on their 
own behalf. Included in the combined opposition are the boroughs 
of Blackburn, Accrington, Leigb, Rochdale, Wigan, Burnley, 
Eccles, and Nelson, besides other boroughs and several urban 
districts. 


Portsmouth.—In conjunction with the new generating 
station a considerable number of clectrically-driven machine tools 
are to be installed at the Navy Yard. 


South Africa.—DUnRbAN.—A two days’ electrical cooking 
and heating exhibition, under the auspices of the Durban Corpora- 
tion, was opened on February 2nd in conjunction with the Horti- 
cultural Show. There were five local firms exhibiting: Messrs. 
Hubert Davies and Spain, Greenwood & Kilburn, F. H. Hadfield 
and Co., Jenkins & Co., and the India-Rubber, Gutta-Percha and 
Telegraph Works Co. Messrs. Hadfield & Co. are showing 


some of the recent Olympia“ exhibits, and other firms up-to-date 


appliances, by which it is hoped to popularise the demand for elec- 
tricity for domestic purposes. . | 


Stoke-on-Trent.—The T.C. has reduced the price of 
energy for power and heating to 14d. per unit up to 7,500 units per 
annum; 14d. from 7,501 to 15,000; and 1d. for all beyond. The 
charge of 10s. per Kw. per quarter will be discontinued. 

The T. C. has decided to apply for a loan of £5,748 for additional 
plant for the electric light extensions, to meet next winter's 
demand. 


Stratton and Bude. — The U. D. C. has come to the 
following agreement with the E. L. Co. for the establishment of an 
electricity supply :—The prices for energy are to be 4d. per unit for 
lighting, and 3d. for power to the Council, and 6d. and 3d. to 
ordinary consumers, with a discount of 5 per cent., when the divi- 
dends exceed 5 per cent., and a further discount of 5 per cent. for 
every 1 per cent. above 5 per cent. dividend. Overhead wires are 
to be allowed in the outside parts of Bude and at Stratton; no 
meter charge is to be made for public lighting ; and the Council is 
to have the option of purchasing the undertaking after 21 years. 


Tasmania.—Messrs. Noyes Bros. have secured a contract 
from the Mount Bischoff Tin Mining Co., Waratah, forthe supply of 
an electric power plant for milling, hauling, traction and lighting 
purposes. The plant is to consist of two Escher-Wyss turbines 
direct-connected to two Westinghouse three-phase generators, 
supplying energy at 2,200 volts, 50 cycles. Transformers aggre- 
gating over 500 Kw. and motors totalling 400 H.P. are to be 
installed. A surface tramway will be operated by a 13-ton West- 
inghouse-Baldwin locomotive at a line voltage of 550, while for 
mine haulage two small locomotives will be used, taking energy at 
& pressure of 110 volts.— Australian Mining Standard, 

F 
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Torquay.—A L. G. B. inquiry was held on the 90th ult, 
into the application of the T.O. for sanction to borrow £2,950 and 
£2,050 for mains extensions and the provision of additional plant 
respectively. l : ` 


Trowbridge.—Providing the sum of £350 is deposited 
forthwith by Mesers. Seymour, Williams & Co., the U.D.C. has 
decided to consent to the time for carrying out the E.L. order 
being extended for six months. 


IU. S. A.- NEW York City.—In regard to the question 
of providing a municipal E.L. plant, the Mayor has announced that 
he will not push the scheme, in view of the Edison Co. having 
reduced the price for arc lamps from $126 to 880. 


Wellingborough.—4As the County of Northampton 
E.L. and Power Co. has agreed to insert a clause under which it 
will have to supply any part of the district upon demand, the R.D.C. 
has decided not to oppose the company's application for a prov. 
order for electric lighting. 


TRAMWAY and RAILWAY NOTES. 


Barrhead.— The Paisley District Tramways Co. has 
intimated its intention to proceed at once with the extension of its 
system from Potterhill to the burgh. ' 


Brighause.—The T.C. has decided to accept the terms 
of the West Yorkshire Tamways Co., and to support the company's 
Bill for the construction of tramways connecting Halifax and 
Huddersfield vid Elland, Rastrick and Brighouse. 


Cape Town.—The following additional regulation under 
Sec. 2 of the Electric Lighting and Power Act of 1895 (Cape 
Colony) has been officially approved. and gazetted :—" Every local 
authority or person now operating, or who shall hereafter operate, 
any clectric tramway or electric railway undertaking for public 
purposes shall cause each electric car or other clectrically-propelled 
vehicle running on the rails to be fitted at tbe forward end with a 
suitable fender of a type approved by the Government, which will 
act efficiently as a life protector. A vertical board or other 
arrangement capable merely of thrusting obstacles aside will not be 
considered efficient." This regulation will come into force on 
August Ist, 1906. | 


Colchester.— Recently Col. von Donop officially inspected 
an extension of the Colchester tramways from Magdalen Street, 
along Military Road to the Recreation Ground. The extension 
was constructed under the direction of the borough surveyor (Mr. 
H. Goodyear), and the electrical equipment was carried out by Mr. 
A. R. Sillar, borough electrical engineer. The inspector examined 
a switch operator patented by the general manager, Mr. R. C. 
Bullough. Its cost is about £40 as compared with 480, the cost of 
somewhat similar appliances worked by electricity. Mr. Bullough's 
switch is operated by the driver, and dispenses with point boys. 
By depressing a lever the driver causes a shoe with tbree teeth 
to engage a ratchet wheel, which causes an eccentric to make a 
semi-revolution, thereby moving the switch rail by means of a 
crank and connecting rod. Upon the Military Road section of the 
extension Mr. Bullough has also introduced his patent adjustable 
rail joint supports. These appliinces have been in use for over 
18 months in Manchester and Denton, and for six months in Liver- 
pool, and they are now being laid down in Liverpool and elsewhere. 
Col. von Donop stated that his certificate would be forwarded in 
due course. 


Continental — Notes.—GxnxANv.—The Continentale 
Gesellschaft für Elektrische Unternehmungen, of Nüremberg, has 
studied in a most complete manner the question of constructing a 
suspended mono-rail railway similar to that of Barmen-Elberfeld, 
for the town of Berlin. The line would pass by Gesundbrunnen, 
Rosenthals Thor, Alexander Platz, Moritz Platz, Herman Platz, and 
Rixdorf. The time occupied in one trip would be 22:25 minutes, 
with stops, on an average, every 4'4 minutes. The average speed 
would be higher than on the overhead or underground railways of 
Berlin, it not being necessary to slow up when taking the curves. 
The cars are 15 metres long, and can contain 85 persons. 
Arrangements are made for the conveyance of 40 to 50 million 
passengers per year. | 

Work is about to be. commenced by the  Phenix Hütte 
Gesellschaft on the construction of an underground electric 
tramway between its ironworks at Laar and Ruhrort and its 
1 Colliery at Meiderich for the transport of coal and 
slag. 

An electric tramway is to be constructed between Rochlitz and 
Grunthal. 

BELGIUM.—The Government has presented a proposal relating to 
the construction of an electric railway direct from Ostend to 
Aix-la-Chapelle. The curves will be at least 200 metres in radius, 
and the slopes will not exceed 1 in 1,000. "The line will necessi- 
tate the construction of a tunnel 4,200 metres long, under the 
forest of Aix-la-Chapelle, a bridge nearly 2 km. long, at least 
200 other bridges, and 260 viaducts. 


e 


Iralr. -The Garzetia . (Rome) of February 13th contains 
Pecrees authorising the Municipality of Milan to construct and 
work two electric tramway lines jn Milan, and the Municipality of 
Mestre to construct and work an electric tramway in Mestre. 
Board of Trade Journal. 

The authorities of the province of Chieti have granted a con. 
cession for putting down a plant to utilise the water-power 
of the River Sangro in the generation of the energy required for 
the operation of an electric tramway between Frentana and 
Sangritina. 

The ''Bolletino delle Finanze" (Rome), of recent date, con- 
tains detailed information as to an important project which is 
to be carried out immediately by the Società Varesina per Imprese 
Elettriche, constituted with a capital of over 5,000,000 lire, in con- 
junction with important banking institutions in Milan. The 
project wil serve to show the great development which is being 
made in the tramway and railway systems of this district. A new 
railway is to be constructed to establish communication between 
the station of Varese and the Luino line. Moreover, the stock on 
the latter electric line is to be increased and improved, 80 
that instead of only five trains daily, there are to be eleven, and 
seven extra on holidays. Stations are to be constructed at Ganna 
and Grontola, picturesque districts much admired by tourists. The 
service on the Varese-Prima-Cappella line is to be greatly improved 
by a large increase of stock, and the establishment of a junction in 
the Piazza del Podesta. In the spring a 15-minute service will be 
ingugurated as against a 30-minute service. The tramway of 
Masnago will be joined to that of Prima-Cappella by a junction in 
Piazza Porcari; moreover, a junction is to be established near the 


` new aerial railway of the Kursaal, and the stock is to be augmented. 


The new lines for which the projects have already been approved 
are the following :—Varese-Lago, Varese-Brinzio, Varese-Azzate, 
Varese-Bizzozero. Furthermore, it is proposed to construct a line 
round the,town touching all ithe most interesting places in the 
district. 

SwITZERLAND.—The completion of a Bernina Railway, running 
from St. Moritz in the Engadine ria Pontresina and the Bernina 
Hospice to Tirnano, Valtellina, has, according to //clios, been pro- 
posed for 1907. The line will be 60 km. long, and will cost 
£480,000. Electrical energy will be supplied from the electricity 
works in Brusio; three-phase current will be employed at 50: 
periods and will be transmitted by a high-tension system to four 
converter sub-stations. 


Glasgow. — Correspondence which has taken place 
between the town clerk and Mayor Dunne, of Chicago, in regard to 
the publication of the report of Mr. James Dalrymple, the tram- 
ways manager, on the municipalisation of the Chicago trams, has 
been issued to the Press. The town clerk, on behalf of the Tram- 
ways Committee, wrote to Mayor Dunne that when the Corporation 
granted permission to Mr. Dalrymple to vieit Chicago aud report 
upon the tramways, it was understood that the request came from 
Mr. Dunne not as an individual, but as the Mayor of the city. The 
Tramways Committee was now led to understand that Mr. Dunne 
claimed that his request was made as a private individual. If this 
had been made clear to the Corporation there is little likelihood 
that the application would have been granted. The Corporation 
expected that any report made by their general manager would have 
been accessible not only to the Council of Chicago, but also to the 
members of Glasgow Corporation. The general manager, however, 
had refrained from submitting his report until Mr. Dunne had had 
ample opportunity of first submitting it to the Council of Chicago. 
The Committee did not see how it could longer delay complying 
with the application addressed to it by the Council of Chicago, 
and decided to issue the report to the Chicago Council and to the 
members of the Glasgow T.C. : 


Heywood.—The conversion of the Heywood tramways 
from steam to electricity was completed on February 24th, the 
work having taken six months. The principal contract was carried 
out by Messrs. Blackwell & Co., of London, and the total cost will 
exceed £50,000. Over £20,000 had to be paid for buying out the 
old steam tramway [company. The completion of the Heywood 
tramway system makes it possible for a journey to be made by 
electric car from Halifax to Liverpool. The B. of T. inspection 
was fixed for yesterday. 


India.— Bousay.—Work was to be commenced on the 
electric tramways at the beginning of last month ; a local dispatch 
states that the overhead system is not to be used. 


Kew Observatory.—Arrangements are in progress for 
the removal of the Kew Magnetic Observatory to Eskdalemuir, 
Dumíries-shire, where electric tramwaysare unknown. Consider- 
able magnetic disturbance has been caused by the tramway from 
Brentford to Twickenham. 


Kingston.—Yesterday the new service of the London 
United Tramways was opencd, through Kingston, Long Ditton, 
Raynes Park, &c., one branch crossing Kingston Bridge. 


Leicester.—The first year’s working of the electric tram- 
ways bas resulted in a total revenue of £109,541, and working 
expenses £63,828, leaving a balance, including bank interest, of 
£46,566. After payment of interest and sinking fund, the net 
balance is £14,063, which is carried to reserve. The total capital 
expended was £673,179. During the year nearly 26 million pas- 
sengers were carried, the average traffic revenue per car-mile being 
7°761d. and the working costs 4'583d. The journeys per head of 
population amounted to 113. 


- - 
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Lancashire.— An eleotrlo tramoar in desoending Bardsley 
Brow, a stoep hill midway between Oldham and Ashton- undes. 
Lyne, last week, ran with terrible forco into a heavy traction engine 
belonging to Messrs. Denton Brothers, of Hyde. The car driver, 
who stuck to his post bravely, was thrown forward on the roadway, 
and aligbting on his head was severely injured. ‘he road engine, 
which was drawing a large boiler, was knocked backwards about 
20 ft., its driver having a marvellous escape. The car was very 
badly damaged. Two passengers, realising what was about to 
happen, saved themselves by jumping off. The guard was badly 
shaken. Traffic was disorganised for the greater part of the day. 

An accident, similar in character, occurred on the road between 
Bury and Bolton the same day. An electric car belonging to the 
Bury Corporation collided with a coal cart, which, by the force of 
the concussion, was driven against a two-horse lorry.. The tar- 
driver and the lorry driver were seriously hurt, but no passengers 
received injury. At the time of the accident the car was descending 
a steep incline. 


Liverpool.—At the first meeting of the newly 
amalgamated Tramways and Electric Power and Lighting Com- 
mittees of [the Liverpool Corporation, on Friday last, Sir Charles 
Petrie was elected chairman of the Committee, and Alderman F. 
Smith deputy chairman. The proceedings of the Traffic Sub-Com- 
mittee showed that the sub-committee had considered a proposal 
to ran motor-buses on the Edge Lane route, but had decided 
against it, the traffic manager having reported that auch a service 
would not be remunerative owing to the heavy wear and brake 
friction on the tires on account of the gradients, and by reason of 
the small carrving capacity of the 'buses. Motor-’buses had been 
ran ‘during the motor show, and had earned about £67. The 
trafic manager understood that £9 per day was charged for each of 
the larger buses, and £40 per week for the smaller "bus. This 
worked out to more than three times the amount of the carnings. 


Liverpool-Southport Railway.—A fire occurred on an 
electric train on this line on Friday afternoon. When the train 
entered Exchange Station, Liverpool, the front portion was 
burning. The extinguishing apparatus was promptly used, and 
the flames were speedily subdued. The damage done was not 
Serious, but the passengers were considerably alarmed, and traffic 
was slightly delayed. ! 


London.—L.C.C.—On Saturday last the Kingsway 
subway car service was opened to traffic, cars running from the 
station in Aldwych to the Angel, at Islington. 

The B. of T. has notified the L.C.C. that it is prepared to 
approve the increase in speed proposed by the Council to 16 miles 
an hour from Canal Bridge to New Cross Gate; 12 miles an hour 
from New Cross Gate to Deptford Bridge; 12 miles an hour in 
Pomeroy Street, Kender Street, and Queen’s Road; and 16 miles 
an 55 from Render Street to New Cross Gate (Queen's Road 
route). 


METROPOLITAN District RAILWANI. - On Friday last a train 
left the rails near Mansion Hou:e Station at 3 p.m., and traffic was 
stopped till 6.30. A further breakdown took place at the 
Mansion House on Saturday, due to a train jumping the metals, 
about 11 p.m., and delayed traffic for some considerable time. 

The report of Major J. W. Pringle, B. of T. inspector, with 
reference to the collision between electric trains on January 4th, 
at North Ealing Station, shows that the collision was entirely due 
to the driver of a special train baving passed the automatic signal 
at North Ealing when it was in the danger posit ion. 


CENTRAL LONDON RaILLwAT.— On Sunday last a complete failure 
of the electricity supply took place at 12.35 p.m., owing to a short 
circuit. The stand-by battery service was immediately connected 
with the station lighting, but for some time darkness prevailed in 
the tunnels and in some of the stations. Panic was averted by the 
prompt action of the conductors. At Chancery Lane a lift full of 
passengers was suspended, balfway up, for 20 minutes. 


NortH Lonpon Rartway.—In moving the adoption of the 
report of this company, Lord Rathmore attributed the decrease in 
the number of passengers during the last five or six years to the 
severe competition set up by the electric railways and tramways, 
and more recently to the motor-'buses. There had been a decrease 
during the past six months of 614,637 passengers. Electrification 
of the line was exceedingly difficult, owing to the company s trains 
running over otber systems, while the controversy between the 
advocates of the third-rail and of the overhead system was still un- 
settled, and electric power was not yet available. The cost of 
conversion would also be very great. 


Mansfield.—An inquiry has been held by the Light 
Railway Commissioners into the application of the Mansfield and 
District Light Railways Co. for powers to extend their lines to 
Mansfield Woodhouse, Stanton Hill, and beyond  Hucknal! 
Huthwaite. 


Luton,—The Tramways Committee has recommended 
the T.C. to apply to the B. of T. for a loan of £57,000 for laf ing, 
equipping and working electric tramways. 


Neweastle-on-Tyne.—Mr. E. Hutton, the general 
manager of the Corporation tramways, has issued to members of 
the Committee his estimates for the coming year from March 31st, 
1906, to 1907. The income is:—From traflic, £197,600; public 


. Coney Island. 


lighting, £8,750; sundries, E650. The expenditure is: — Trafflo 
expenses, £610,000 ; general expenses, £16,900; general repairs and 
maintenanee, £19,900 ; power, £9,250; maintenance and repairs at 
power station, £3,900. This gives a total income of £202,000, and 
a total expenditure of £109,950. The latter item is further 
increased by £1,000, the cost of public lighting. This leaves an 
estimated gross surplus of £91,050. out of which provision must be 
made for interest and sinking fund charges, &c., totalling £71,850, 
leaving an estimated net surplus of £19,200. Owing to the 
extensions that are being made, some of the interest will ke on un- 
productive capital. For the year ending March 31st, 1906, the 
net surplus is estimated at £11,330, but this will be reduced on 
account of maintenance of permanent way. 


Oxford.—The J.C. bas passed a resolution appointing a 
committce to consider the tramway question, with cspecial 
reference to the suitability of motor-’buses. 


Rochester.— Messrs. Dick, Kerr & Co., contractors, on 
Friday last commenced operations for extending the Rochester 
Corporation electric tramways from Star Hill up Maidstone Road 
to Delce Grange. This work, including the erection of the over- 
head equipment, will, it is estimated, be completed by May. 

Major J. E. Stewart, R.E., one of the L.G.B. inspectors, sat at 
the Guildball, Rochester, on Thursday last week, at an inquiry 
consequent upon the application of the City Council to borrow a 
sum of £35,000 for the purchase of land and property under the 
Corporation Tramways Act, 1903. This sum is an addition to the 
£69,888 which the statute authorised. 


United States.—BWFrALO. N.Y.—The Subway Rail- 
road Co. has been incorporated with a capital of £200,000 to con- 
struct an underground electric railway 8 miles long. 

Cuicaco, Irr.—Mr. W. J. Dunne, mayor of Chicago, who with- 
held from publication the report of Mr. James Dalrymple, of 
Glasgow, on the possibilities of municipally-operated electric street 
cars in Chicago, has recently explained that he invited Mr. 
Dalrymple to visit the United States in his personal capacity, and 
paid the expenses out of his own pocket. 'The continued with- 
holding of the report has been severely criticised. 


New YORK CENTRAL RAILROADPD.— On February 9th the electric 
locomotive No. 6,000 was tested during & snowstorm, and made 
between 60 and 70 miles an hour cn the General Electric Co.'s 
experimental track at Schenectady, N.Y. "The engine successfully 
negotiated several snow drifts. Electric traction on the Harlem 
suburban division is announced for July 1st. The General Railway 
Signal Co., of Rochester, N.Y., bas received an order from the New 
York Central Railroad for interlocking and block signals to the 
amount of £400,000. These are for the zone within 25 miles of 
New York City. 

New York City.—The quarterly report of the Interborough 
Rapid Transit Co., dated December 31st, shows an increase of 
£141,749 in gross earnings, and of £24,742 in-net income over 1904. 
On the subway division the gross earnings were £377,463, equivalent 
to a passenger total of more than 420,000 daily. The subway 
platforms are to be lengthened to accommodate eight-car trains. 
Mr. W. B. Parsons, who engineered the present subway, states that 
the cost of the construction of future subways will be 50 per cent. 
greater than that of the old. “A west-side subway from the Battery 
to the Bronx, he says, would cost £17,000,000. The existing 
subway cost £7,250,000, and its electrical equipment £5,000,000 
more. Tbe city has a borrowing capacity of only £15,000,000, 
should it decide to build its own new sabways. An appropriation 
of £150,000 has been made to improve the strect car and elevated 
facilities on the city bridges. Plans have been published for a 
moving platform over the Williamsburg Bridge to carry 60,000 
passengers an hour. Mr. F. B. Behr, an English electrical engineer, 
is projecting a mono-rail electric road to connect the city with 
The Pennsylvania Railroad is to build a large 
power station for its electric traffic opposite its New York terminus; 
the engineers are Messrs. Westinghouse, Church, Kerr & Co, and 
the estimated cost of tbe buildiug is £60,000. ji 

Interurban electric railways in the United States added largely 
to their mileage and equipment during the year 1905. Statistics 
collected by the Rutliray and Engineering Review give a total of 
941 miles of interurban road constructed and put into operation 
during the past year. These figures exclude, as far as possible, all 
mileage constructed as city street railway. New generating units 
to total 38,910 kw. are reported for interurban uses alone. Large 
increases in the scheduled service are commonly reported, for 
passenger service 10 to 25 and 30 per cent. being the common 
figure, and for freight service 20 to 60 per cent. 


Wednesbury.—The T.C. has at last arrived at an agree- 
ment with the South Staffordshire Tramways (Lessee) Co. for 
leasing the tramways, which are to be electrified, for 30 years. 
The company will pay £996 per annum as rent and au additional 
£150 a year for the first 15 years and £100 per annum for the 
remaining period. 


West Ham.—The undertaking given by the Corporation 
to the B. of T. last month that no further money should be borrowed 
for tramway purposes under Sec. 73 of the Act of 1900 beyond the 
£154,240 already raised has been varied, with th^ consent of the 
Board, by increasing the amount to £184,740. It was found that 
the additional sum would be required to complete the original 
scheme. 
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TELEGRAPH and TELEPHONE NOTES. 


Cuba,—The Government has sanctioned the expenditure 
of $20,000 on constructing and repairing telegraph lines and wireless 
telegraph installations.— Board of Trade Journal. 


Mauritius-Réunion.—The text of the convention 
between the United Kingdom and France respecting telegraphic 
communication between Mauritius and Réunion, which was ratified 
on January 10th, was issued on Tuesday last. It provides that the 
French Government will establish, at its own cost, a submarine 
telegraph cable between the two islands, thé section within the 
territorial waters of Mauritius being ceded to the British Colonial 
Government on condition that the French Government shall have 
the right to take it up at the expiration of the convention. The 
cable must be open for traffic within two years of the ratification of 
the convention, which is to last for 25 years. The rates proper to 
the cable from Réunion to Mauritius shall belong entirely to the 
French Government, the terminal or. transit rate in respect of 
the working of the cable in the Island of Mauritius.being limited 
to a sum not exceeding 20 centimes per word. 


New Cables.—The B. of T. has received an application 
from the Eastern Telegraph Co., Ltd., fora licence to lay down 
and maintain on the foreshore and bed of Porthcurnow Bay, 
Cornwall, two cables to Fayal, Azores. Objections have to be 
lodged within 28 days from February 23rd. 


Postal Telegraphs.— Last Friday the Postmaster- 
General received a deputation from the Parliamentary Committee 
of the Trade Union Congress on the subject of wages paid by con- 
5 and on the select committee of inquiry promised by Mr. 

uxton. 


Siam.—The Siamese Government announces the opening 
of a telegraph station at Puket, situated on the island of the same 
name, north of Penang. 


Swansea.—Major Cardew (appointed by the High Court), 
Mr. Gill (representing the National Telephone Co. ), and Mr. 
Bennett (consulting engineer to the Swansea Corporation tele- 
phones) recently inspected the Swansea telephone systems, in view 
of the appeal by the National Co. against the recent judgment 
giving intercommuniention to the Corporation. 


Peru.—The Government has sanctioned the expenditure 


of £1,091 during each of the years 1906-7, on the construction of a 
telegraph line to connect Puquio and Coracora.—oard of Trade 
Journal. 


Telegraphie Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED, 


Trinidad-Demerars (No. 1.) .. eo ee . Aug. 26, 1901.. ee 
Dominica- Martinique ee ee ^ ee oe ee May 7. 1902 ee ec 
St. Lucia-Martinique .. os $5 is .. May", 1902.. ee 
Reissa-Issa (Yemen) Camaran ee - .. Oct 5 
Cayenne-Pinheiro gu s vs as 1 

Port Arthur-Chifu (Closed) ee ee eo ee Mar. 7, 1904 ee ee 


Jamaica- Colon es es Vs $^ .. Jan. 6, 1905 os 
Cadiz-Tenerif es oe ae ee ee oe July 20, 1906 ee ee 
Tarifa-Tangier ex „ UE „ Jan. 18, 1904.. ee 
Puerto Plata-Martinique is Ci. Xa Oct. 80, 1905. 
Panama-Buenaventura .. pis in’ s Feb. 1, 19060. . 
Buenaventura-St. Elena Feb. 1, 1906. s 
Viadivostock-Nagasaki Feb. 7, 1906 Feb. 21, 
St. Vincent-Grenada ; Feb. 16, 1906 . zs 
St. Vincent-St. Lucia . Feb. 16, 1906 
Tangier-Cadiz d 23 Feb. 18, 1906 , i 
Bt. Jacques-Haiphong . «a sc .. Feb. 14, 1906 Feb. 21. 
«Panaina and Colon ria Galveston bė a .. Feb. 24, 1906 Feb, 26 
Grenada-Trinidad as es ez is ee Feb. 22, 1906 , a 
8. Juan-St. Thomas ex s ee ee Feb. 24, 1906 ,. " 
Ponce-5t. Croix. ee T ee oe .. Feb. 24, 1906 ,, s; 
LANDLINES. 
Puerto-Barrios ee Aug. 28, 1902.. eo 
Communication with Brazil vía Galveston. ee July 18, 1905 és 
Bachkale-Deliman 25 Wi ee ae ee Feb. 12, 1906. - 
Baydat-Bassorah ., we is v ss ee Feb. 20, 1906. Feb. 21. 


Wireless Telegraphy.—The Zimes says that the firm 
of Messrs. Bland, of Gibraltar, who have large commercial relations 
with Morocco, have made a proposal to the Sultan to undertake the 
erection of a Marconi receiving station at Fez, which would be in 
direct communication with the Poldhu station in Cornwall. 

The Postmaster-General, iu the House of Commons, brought in a 
Bill to continue the Wireless Telegraphy Act of 1904, and it was 
read a first time on the 26th ult. 

The Standard states that perhaps the most interesting feature of 
the naval manœuvres is the wireless telegraphy, for it is by this 
means that in time of war the Commander-in-Chief would keep in 
touch with his many fleets, and sweep the seas of the world. Each 
battle and cruiser squadron, states the correspondent at Lagos, 
moved direct aud independently to its appointed place in a large 
imaginary circle, to begin the most important“ Marconi ” trials 
that have yet been carried out in the Navy. What the exact 
nature of these tests is, and with what result they have been 
executed, are contidential matters which will not be made known 
to the public. 

The B. of T. has received, through the Colonial Office, a copy of 

The Wireless Telegraphy Ordinance, 1905,” which was enacted by 
the Administrator of British New Guinea on November 2nd last. 


The ordinance in question grants to the Administrator the sole 
privilege of transmitting and receiving messages by wireless tele- 
graphy in British New Guinea, and of granting licences for the 
establishment of stations and appliances for the purpose of wireless 
telegraphy on the payment of such fees as may be prescribed.— 
Board of Trade Journal. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Barnes,—March 12th. Water- tube boiler, condenser,- 
pump and pipe-work, for the U.D.C. See “Official Notices” 
February 23rd. 


Belfast.—March 19th. One 400-Kw. steam dynamo for 
the Corporation. See " Official Notices” to-day. 


Belgium.—The Societé du Gaz, of Namur, is inviting 
tenders for the establishment and equipment of a central electric 
lighting station in the town. Particulars may be obtained for 3 fr. 
from, and tenders are to be sent to, La Société du Gaz de Namur, 
15, Avenue Prince Albert, Namur, Belgium. 


Bilston.— March 12th. Electric lighting of the new 
schools now being erected at Stonefield. See Official Notices " 
February 9th. 


Briton Ferry.—March 26th. Sub-station switchboard, 
feeder and distributor cables, feeder pillars, joint boxes, arc lamps 
and standards, for the U.D.C. See Official Notices“ to-day. 


Dublin.—March 9th. Arc lamp carbons for the Corpo- 
ration electricity department. See Official Notices“ to-day. 


East Indian Railway.— The company is inviting tenders 
for clectrical equipment for transformer house. See “ Official 
Notices " to-day. 


Edinburgh.—March 12th. Carbons, pavement boxes, 
meters, service fuse boxes and bitumen, for the Corporation. See 
* Official Notices" February 23rd. 


Erith.— March 12th. Stores for the electricity works. 
See “ Official Notices“ February 23rd. 


Fulham.—March 14th. General and electrical stores 
for the B.C. See Ofticial Notices" to-day. 


Gillincham.— March 26th. Coal and meters for the 
electricity department. See Official Notices” to-day. 


Great Central Railway.—March 6th. Electric light 
materials, india-rubber telegraph materials and many other stores 
and materials. Particulars and furm of tender from Mr. A. W. 
Longden, Storekeeper, Cornwall Street, Openshaw. 


Greenock.—March 15th. Two p.c. steam dynamos of 
740-KW. eacb ; one 500-KW. r.c. motor-generator for the Corporation. 
See “ Official Notices“ to-day. 


Hudderstield.— March 9th. Vertical engine and piping ; 
750-Kw. traction generator; switchboard and cable extensions, for 
the Tramways Committee. Sve ‘ Oflicial Notices” February 23rd. 


Johannesburg.— March 31st. 350 street lamp fittings, 
50 stays for ditto, and 600 ft. gas barrel for the T. C. See “ Official 
Notices" February 16th. 


Leeds,—April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 Kw.), condensing plant and piping, for the elec- 
tric lighting department. See“ Official Notices February 23rd. 


L.C.C,—March 20th. Seven electrically-operated car 


traversers. See ‘ Official Notices“ to-day. 


L. C. C.- March 26th. 
for the Long Grove Asylum, Epsom, now erecting. 
Notices" February 23rd. 


Lighting and power installation 
See “ Official 


Manchester.—March 3rd. Stores for the e 
tramways. Sce Official Notices“ February 23rd. 


Pontypridd.— March 3rd. Reservoir, condensing plant, 
cooling tower and tank, and artesian well for the U. D. C. See 
Official Notices“ February 9th. 
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Portsmouth.—March 5th. Water-tube boiler, econo- 
miser, pumps, condenser, cooling tower, and one triple-expansion 
1.000-K w. low-speed vertical generating set; switchboard alterations 
and additions, for the Corporation. See Official Notices“ 
February 16th. 


Stockport.—March 5th. Five double-deck top-covered 
cars, single truck type, complete with electrical equipment for ovor- 
head traction. Mr. John Atkinson, Borough Surveyor, Stockport. 


Sanderland.—March 2nd. Feed pump, cooling tower, 
surface condenser, coal bunkers, &c., for the Electricity Department. 
See “ Official Notices” January 26th. 


Swindon.— March 12th. Various materials for the elec- 
tricity and tramways department. Sce “ Official Notices” Feb- 
ruary 23rd. 


Sydney (N.S.W.).—May 7th. Boilers, stokers, pipe- 
work, turbo-alternator, sub-station machincry, switchboards, &c., 
for the Council. See Official Notices“ February 9th. 


Warrington.—March 13th. High and low tension 
cables for the Corporation. See “Official Notices " to-day. 


West Ham.—March 2nd. Lamps. cable, motors, trans- 


formers, meters and cut-out boxes, for the Electricity Department. 


See “ Official Notices” February 16th. 


CLOSED. 


Birmingham.—The British Westinghouse Electric and 
Manufacturing Co., Ltd., have received the order to equip with 
magnetic brakes 200 cars now being delivered to the Birmingham 
Corporation, by Messrs. Dick, Kerr & Co., Ltd. 


Bristol.—The Docks Committee has accepted the tender 
of the British Insulator Co. for the supply of arc lamps for Avon- 
mouth Dock. 


Croydon.—The T.C. received the following tenders for 
the suppl: of a 1,000-kw. direct-current generator and traction 
feeder panels: 

GENERATOR. 
Dick, Kerr & Te (accepted) 
0. oe 


Siemens Bros. & 
Brit. Thoingon-Houston Co. 7.255 


U 
FEEDER PANELS. 


E Siemens Bros. & Co. (accepted) £198 


British Thomson-Houston Co. 235 


Electric Construction Co.. 7,363 2 220 
British Westinghouse Co. .. 1,584 Cowans, Ltd. * ‘ite ze 229 
Ernest F. Moy... Ses vs 327 
Dick, Kerr & Co... 82 no 330 


Glasgow.—The Tramways Committee has accepted the 
following tenders :- - ; 


Channel steel, Messrs. P. & W. McLellan, Ltd. 
Special track work, the Lornin Steel Co. 

Birch, Messrs. J. G. MePheen & Co, 

Dog-wood for section insulators, Mr. John Forbes. 


Grimsby.—The Committee last week recommended the 
acceptance of the following contracts :— 


500-Kw. dynamo and engine = RT 
* ater · tube boiler and automatic stoker 
Extensions of switchboard ee 


Brush Elecl. Eng. Co. £2,410 
Stirling Boiler Co. .. 1.42 
Johnson & Phillips .. 20 


Pipe-work 928 $5 - E si M John Wilson & Co. .. 741 
Cables " "T be "T ar xs m Johnson & Phillips .. 1,265 
Coal Conveyor »- - sa wa € Chain Belt Eng. Co. 213 
Condensing plant. s ss . Brush Elecl. Eng. Co. 907 


London.— ISIN G TON. The B. C. has accepted the fol- 
lowing tenders for the ammurl supply of stores, &c., to the Elec- 
tricity Department :—Messrs. J. Knowles & Co.; Robertson Elec- 
tric Lamps, Ltd.; Berry, Skinner & Co.; Alexander Duckham and 
Co.; Middleton Bros.; Pryke & Palmer; H. Edmonds & Co. 


STEPNEY.—The B.C. has received the following tenders for 


installing the electric light in St. Georye-in-the-East baths and 
wash-houses :— 


G. Weston & Sons (accepted) .. £177 Tamplin & Makowski . .. £239 
A. Sweet ie zw ek 105 C. Ross S ES p .. 240 
E. D. Pearcey x "s .. wm D. Assersohn 23 TE „ 27 
W. J. Fryer & Co... bs .. 205 Smeeton & Page . " .. 267 
Electrical Engineering & Main- Jackson Bros, itr As % 0975 

tenance Co, T es s 210 F. K. Glover ws M .. 282 
J. Richmond & Co. un .. 210 J. Defries & Sons . zi .. 802 
Ward Bros. .. 808 is 4 217 G. & H. Turner . Vs eS WOT 
J. Potter & Sons .. a we D Laurences, Ltd... 2a .. 315 
Holmes & Cooper .. ws 0 2260 Fergusson & Sons (inforinal) .. 420 
W. Palmer .. ee P . . 237 Donnison, Sillem & Co. .. .. 465 


BATTEBSEA.— The B.C. has accepted the tender of Messrs. Mather 
and Platt, Ltd., for plaut for the generating station at the following 
prices :—Steam dynamo, of a capacity of 850 Kw., with Belliss 
engines, £6,446 ; Korting condenser, £140; spare armature, £800 ; 
drains, £6; total, £7,392. 


MARYLEBONE.— The B.C. has received the following tenders :— 
Centrifugal pump for generating station :—2 


Gwvynner, Ltd. 2k E es Y va zs £00 0 
Ernest Scott & Mountain, Ltd. (accepted) si. Pe Z^ 62 10 
Drysdale & Co, .. we T ae " i: 81 0 
Wiring offices for electricity department :— | 
Pinching & Walton .. £191 0 F. Brown 2s T" .. £112 10 
Barlow Bros. .. T .. 117 0 [R. S. Robertson (accepted) 88 0 
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* Onthe results of the analysis of samples the tender of Craig, 
Sharp & Co., for the annual supply at £22 10s. per ton of box 
compound to the electricity department has been accepted; also 
the tender at £2 5s. per ton of the British Electric Trades Co. for 
the annual supply of pitch. x 

L.C.C.— The following tenders have been received by the L.C.C. 
for the reconstruction of certain of the northern tramways as 
mentioned :— 


1.—SHOREDITCH TO STAMFORD HILL. 
J. G. White & Co. (recommended) £141,909 6 


9 
Dick, Kerr & Co. : : 143,106 6 O 
Wm. Griffiths & Co. .. es gi 145,501 9 2 
Robert W. Blackwell & Co. 9 147,887 5 6 
John Mowlem & Co. .. - zs 147,717 0 0 


Estimate (comparable with tenders) £185,980 9s. 9d. 


2.—BLooMsBvRY TO POPLAR. 
Dick, Kerr & Co. (recommended) £288,045 12 8 
J. G. White & Co. a vs 2x 239 5 
Wm. Griffiths & Co. .. T 20 
John Mowlem & Co T os 248,190 10 0 
Estimate (comparable with tenders) £226,83] 18s. 8d. 


It is proposed in the Shoreditch-Stamford Hill contract to make 
provision for a length of two miles of single line to be reconstructed 
for the side-slot conduit system. 

The Asylums Committee of the L.C.C. has accepted the tender 
of Edmundson’s Electricity Corporation for extending and making 
8 1 0 to the generating plant at the central station at Horton 
Asylum. . 


Middlesex.—The County Council has accepted the tender 
of Messrs. Davies, Ball & Co., at £4,669 16s., for the reconstruction 
of the bridge over the Grand Junction Canal at Old Oak Lane, in 
connection with Light Railway No. 8. Messrs. Radford & Greaves, 
whose tender had previously been accepted at £4,326, declined to 
enter into the contract. 


Oban.—The T.C. has accepted the tenders of Messrs. 
Venner & Co. for the supply of meters for 12 months to December 
31st next, viz., 14 amperes, £1 12s. 6d. each; 3 amperes, £1 18s. 6d. ; 
5 amperes, £2 2s. 6d. each; 10 amperes, £2 7s. 6d. each; 25 
amperes, £2 12s. 6d. each; 50 amperes, £3 each; 100 amperes, 
£3 5s. each. - 


Southend-on-Sea. —The Council has accepted the tender 
of Messrs. F. Pratt & Co., Ltd., for a lathe for turning steel-tired 
wheels, at £145 10s. : 

‘he Corporation has accepted the tender of Messrs. Crompton 
and Co. for a Crompton-Belliss steam dynamo, at £2,857. 


Walthamstow.—The U.D.C. has accepted the following 
tenders for the annual supply of stores to the Electricity Depart- 
ment: f 


Lamps, Electrical Co., Ltd.: Nernst Lamps, ditto. 

Irene shades, Beam Co. 

Opal and iron enamelled shades, Sunbeam Co. 

Cut-outs, Edison & Swan United Electric Light Co., Ltd.. 

House service and fuse boxes, Reason Manufacturing Co., Ltd. . 

Rheostats, Electrical Co., Ltd. 

Holders, ceiling roses, wall plugs, adapters, key switch holders, counter- 
weights, fuses and bridges, Edison & Swan United Eleetric Light Co., Ltd, 

Distributing boards, Mr. R. F. Coulston ; wood blocks, ditto. 

Para-rubber strip and black adhesive tape, Connolly Bros., Ltd. 

Splicing gum, British Thomson-Houston Co., Ltd. 

Blackley tape, Connolly Bros., Ltd. 

Casing and capping, Edison & Swan United Electric Light Co., Ltd. 

India-rubber solutum: Mr. R. F. Coulston. 

Orange shellac varnish, General Electric Co., Ltd. 

White cotton waste and engine wipers, Mr. R. F. Coulston. 

Sponge cloths, Croager Bros., Ltd. 

Lubricant, Isaac Bentley & Co., Ltd. 

Binding and fuse wire, Mr. R. F. Coulston. 

Phosphor bronze and copper wire, General Electric Co., Ltd. 

Tinned copper, tinned steel, and soft iron wire, Mr. R. F. Coulston. 

Armoured and lead-covered cables, Henley's Telegraph Works Co,, Ltd. 

Vulennised india-rubber cables, Connolly Bros., Ltd. 

Enainelled steel conduit, General Electric Co., Ltd. 

Carbons, London Lanip Works. 

Enclosed are lamp carbons, General Electric Co., Ltd. 

Copper wire brushes, London Wire Co. 

Steam and gas barrel, Good Bros. 

Telephone sundries, General Electric Co., Ltd. 

Langham shades, Beam Co. 

Switelies, Edison & Swan United Electric Light Co., Ltd. 

Ironclad switches, Beam Co. 

Ironclad cut-outs, Reason Manufacturing Co., Ltd. 

Fittings, General Electric Co., Ltd, 

Linen tape, Applebec Bros. 

Flexible and telephone wire, Connolly Bros., Ltd. „ 


West Ham. — The Corporation on Tuesday accepted the 
tender, at £7,429, of Messrs. Willans & Co. (with Dick, Kerr 


generator) for the supply of a 1, 500-K W. turbo- generator. There 
were 15 tenders. 
Educational Note.—UNIvERSITY or LEE DS. — The 


second report of this University, for 1904-5, shows tbat while the 
income for the year exceeded the expenditure, a sum of £30,000 
still remains to be collected to complete the capital endowment of 
the Yorkshire College. "The chief need of the University is more 
space, the science and technology departments being especially 
deficient in this respect. There were 33 students in electrical 
engineering during the session. Mr. G. D. A. Parr is the lecturer 
in this subject, assisted by Mr. A. W. Ashton, 
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FORTHCOMING EVENTS. 


— 


Te-dey’s Eventa (Friday, March 2nd). Junſor Institution of Engineers. At 7 p. m. 
Mr. A. P. Trotter on Acceleration and Accelerometers.’ At 
8 p.m.—Mr. L. F. de Peyrecave on Gas Engine Indicators.“ 


Saturday, March 3rd.—A18 p.m. I. E. E. (students) visit to the P.O. Telephone 
Exchange, Addle Hill, E.C. 
At 8 p.m. Royal Institution. 
cular Theory of Matter." 
At8 p.m. Electrical Engineers, R.E.V. Bohemian Concert at Caxton 
all, Westminster. 
At 7.30 p.m. Glasgow Technical College Scientific Society. Mr. A. 
Stewart on ''Portable Electrica] Tools and their Application to 
Industrial Purposes.” 
At 8 p.m. Eltradion Athletic Club. Bohemian Concert at the Mail 
Coach, Farringdon Street, E.C. 
Tuesday, March 6th.—At 8 p.m. I. C. E. Mr. J. J. Webster on The Widnes 
and Runcorn Transporter-bridge.”’ 
Thursday, March 8th.—At 8 p.m. I. E. E. Mr. V. A. Fynn on A New Single- 
Phase Commutator Motor.“ 
Friday, March 9th.—At 7.30 p.m. I.E.E. (Manchester Students), At Royal 
Technical Institute, Salford. Messrs. E. Miller and J. Davics on 
Modern Primary Batteries.“ 
At 8 p.m. Physical Society. Dr. Harker on Some 
N Earth - currents at Kew Observatory.” 
Saturday, March 10th.—At 10 a.m. I. E. E. Students). Visit to Messrs. Elliott 
Bros.“ Works, Lewisbam. ' 
At8p m. Royal Institution. Prof. J. J. Thomson on “ The Corpus- 
cular Theory of Matter.” (Lecture II.) 
At 7 p.m. Junior Institution of Engineers. Reception at Westminster 
Palace Hotel. 
At 7.30 p.m. Birmingham and District Electric Club. 
Hotel, Mr. R. G. Mercer on “ Electricity in Mines.“ 


Prof. J. J. Thomson on The Corpus- 


Experiments on 


Colonnade 


THE ELECTRICAL ENGINEERS R. E. (VOLS.). 


TRR following orders are issued :— 
Monday, March 5th.—'* A" Company, recruits’ infan drill, 6 p.m. ; 
nical instruction. 7 p.m. i: ud i “se 


Tuesday, March 6th.—' B” Company, recruits’ infantry drill, 6 p.m.: tech- 
nical instruction, 7 p.m. ; medical examination recruits, 7 p.m. ie 


Wednesday, March 7th.— A badge examination for A and “B” 
Companies. 


TE March 8th.—'' C * Company, recruits’ infantry drill, 6 p.m. ; tech- 
nical instruction, 7 p.m. 


Friday, March 9th.—'' D“ Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m. 


Saturday, March 10th.—Week.end instruction for “C” Company (country 
members). 


J. H. S. PuiLLirsS, Captain E.E. 
í ] For O.C.E.E.R.E. (V.). 


NOTES. 


Institution and Lecture NWotes,—IssriTUTION or 
ELECTRICAL ENGINEERS, MANCHESTER STUDENTS.—The second 
annual dinner in connection with the Students’ Section was held in 
the Grand Hotel, Manchester, on Saturday evening last, when about 
40 members and friends were present. Mr. S. L. Pearce presided, 
and was supported by Mr. T. L. Miller (vice-chairman), Mr. A. E. 
Jepson (vice-chairman of the Students’ Section), and Mr. C. D. 
Taite. 

After the chairman had proposed the toast of The King,” Mr. 
Taite proposed the President of the Institution, coupled with the 
names of the chairman and vice-chairman of the Students’ Section." 
Mr. Taite said he would like to see all the students present at the 
dinner to be held the following wcek, when they could hear the 
President (Mr. Gavey) themselves. The membership of the Insti- 
tution had grown rapidly of late, greatly due, he thought, to the 
development of the Students’ Sections; he was pleased to sce 
one was to be started in Glasgow, and had heard rumours of one in 
Birmingham. The Students’ Section offered many advantages to 
its members. It was a great help to be able to express one's views 
in publicand take part in a discussion. There was no better place 
to start than in the Students’ Section. 

Mr. Pearce, in replying, said the Manchester Section was the 
strongest of the local sections connected with the parent In-titu- 
tion, and they ought to congratulate themselves on their strength 
and the quality of the papers read. They were endeavouring to 
bring about a close connection between the Senior and Students' 
Sections, and he was glad to hear that Students' Sections were to be 
started ia other places. The advantages which a student of to-day 
had, compared with one of, say, 1900, were very great. Mr. A. E. 
Jepson also replied. 

Mr. R. W. Willis proposed “Our Guests," and referred to a 
proposal to start a monthly journal in connection with the 
Students’ Section. He thought that if the different sections were 
to join together and print the papers read and the discussions on 
them, it would be very instructive to the members. Mr. T. L. 
Miller replied. l 

Mr. J. G. Potts proposed “ Our Entertainers,” to which Mr. H. D. 
Symonds replied. 


I. E. E. MANCHESTER STUDENTS.—On January 26th Mr. F. Shaw 
read a paper on incandescent and arc lamps. He thought tbe most 
important defect of carbon for a filament was that it had a 
negative temperature coefficient at the working temperature. The 
result was that small changes in voltage produced much larger 
changes in current through the filament, and as such changes had 
to be kept small it was essential that the voltage must be kept 
constant within narrow limits. The ideal substance for an incan- 
descent lamp filament would be a material easily formed into a 
filament of high specific resistance, having a large positive tcm- 
perature coefficient and high fusing point, cheap to produce, 
and capable of withstanding the high temperature necessary to give 
high luminous efficiency for an unlimited period without crystal- 
lisation or disintegration of any kind. "The author next dealt with 
arc lamps, and said that the size of carbons employed had a very 
important influence on the total light emitted by an arc. It would 
be found in practice that in most cases larger carbons were used 
than were justified from an efficiency standpoint. 

MANCHESTER GEOLOGICAL AND MiwiNG Society.—At the last 
meeting of this Society a paper on the use of electricity in mines 
was read by Mr. P. Barrett Coulston. Winding, he said, was 
the greatest obstacle that electrical engineers bad to overcome, for 
there could be no doubt that, in mines of large capacity, the cost 
of an electrical winding gear was considerably higher than for a 
mechanical winding gear; and the opinion was general that it was 
almost impossible for any electrical system to supersede that now 
in general use. Mr. Coulston said he believed this to be a totally 
erroneous conclusion (from the electrical engineer's point of view), 
and to be largely due to the fact that electrical engineers had 
not yet thoroughly laid themselves out to cope with the question. 
There were several systems now under consideration—such as the 
Rateau and Georgi continuous winding, and the Berchnedorff. Mr. 
Mountaiu's figures showed that whilst there was an undoubted 
saving in the actual working costs, the interest on the first cost 
militated greatly against the electrical drive. The writer was of 
opinion that Mr. Mountain's costs were distinctly high, and, even 
using the same system, he felt satisfied that an electric plant could 
be installed at a considerably less first cost. But these comparisons 
were taken on a plant for one shaft only. Where there 
were several shafts, the electrical drive would at once begin to 
compare favourably, as regards first cost, with the mechanical 
system, owing to the possibility of having a central generating 
station and boilers instead of a number of isolated batteries. 
Moreover, when the fact was considered that the electric current 
might be supplied to the winding plant and also to machines 
underground, instead of erecting a separate plant, the discrepancy 
in the costs of the mechanical] and electrical systems again became 
greatly reduced. If the clectrical system were adopted for the 
wbole of the operations on the surface and underground, the cost of 
the machinery, as shown by some recent calculations, would be but 
slightly higher than that required for the mechanical system, and 
the actual working costs were reduced from 10 to 30 per cent. 

Mr. Coulston described different types of electrical coal cutters, 
and summarised the results obtained from actual experience as 
follows:—(1) An inercased output per man employed; (2) coal 
could be economically worked that, previously, had been unwork- 
able at a profit by hand labour; (3) more systematic working; (4) 
better round coal; (5) greater area exposed in the same time; and 
(6) premium per ton for risk of life is reduced by one-third. He 
further stated that no difliculty was experienced in training nien 
who had been previously employed in charge of steam plant on the 
surface to take over electrical plant; and these men themselves 
admitted that their duties were considerably lightened with 
electrical plant. 

In the course of discussion, Mr. John Gerrard, H. M, Inspector of 
Mines, said so many papers had been read on this subject, from a 
general point of view, that it was time specific figures should be 
given with regard to the work done and its cost. Mr. Pope said 
the information could, and wouid, be furnished by any of the elec- 
tric power supply companies. 

The President (manager of large collieries near Manchester) 
joined Mr. Gerrard in asking for figures. 

Mr. Pilkington expressed the view that coal cutters, electrical 
or otherwise, were only serviceable in hard seams. Mr. Coulston 
replied that the latest appliances provided against changes in the 
quality of the coal. 

INSTITUTION OF MECHANICAL ENGINEERS.—' The annual report 
of the Institution shows that the membership now numbers 4,750. 
The total assets of the society amount to £74,774, the net capital, 
after deducting debentures, &c., being £41,688. Investigations are 
in progress relating to steam-jacketing, alloys and gas engines. The 
summer meeting will be held in Cardiff. At the annual general 
meeting on the 16th ult., Mr. E. P. Martin was re-elected president 
for the vear. 

JUNIOR INSTITUTION OF ExNcaiNEEHRs.— Through the courtesy of 
Mr. A. P. Trotter, the electrical adviser to the Board of Trade, who 
was, however, unfortunately prevented through indisposition from 
receiving them as intended, the members were enabled to pay an 
evening visit to the Electrical Standards Laboratory, Whitehal], on 
February 19th. Before the members dispersed, their thanks to 
Mr. C. W. S. Crawley and Mr. J. Rennie, who had kindly shown 
them round, were cordially expressed. Mr. Trotter is giving a 
paper on “Acceleration aud Accelerometers” before the Institu- 
tion to-day, and on March 10th the Institution’s annual con- 
versazione takes place at the Westminster Palace Hotel, when one 
of the special features of the evening will be an exhibition of 
engineering and scientific models, specimens, &c. l 

Tramway AND Licur RaiLway AssociATION.— On Tuesday Prof. 
Carus-Wilson lectured on “ Radial Trucks.” 

At Hanley, at a recent meeting of the English Ceramic Society, 
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Mr. C. H. Yeamah, borough electrical engineer, read a paper on 
Electricity as a Motive Power," with special reference to the 
industries of the Potteries district. 

At the meeting of the Glasgow Association of Students of the 
Institution of Civil Engineers last week, Mr. F. Sykes read a paper 
on Electric Signalling.” 

The course of University extension lectures on Electricity in 
its Modern Applications," which has just been brought to a con- 
clusion at Darlington, has been commercially a failure, and the 
attendance was most disappointing. 


Appointments Vacant.—Shift engineer for Gillingham. 
(328. 6d.); electrical and mechanical engineer (at £350); also a 
traffic manager (£200) for Walthamstow. 


Orling Electro-Capillary Recorder.—In our issue of 
August 19th, 1904, we gave a description of the apparatus devised 
by Mr. Axel Orling for the recording of submarine cable signals 
received on his electro-capillary detector, by photographic means. 
Since that date Mr. Orling has succeeded in producing a mechanical 


Fic. 3. 


capillary tubes c T, and when a potential difference is established 
between the terminals, according to the well-known phenomenon, 
the mercury rises or falls in the capillaries, and, therefore, in the 
vertical tube. In fig. 1 four capillary tubes are shown, it having 
been found that the greater number increases the effectiveness of 
the device. 

The instrument is applicable to the recording of wireless signals ; 
fig. 3 shows it connected with Marconi’s magnetic receiver; fig. 4 
with the Lodge-Muirhead coherer, the resistance of which is 
decreased by the waves; and fig. 5 with the de Forest electrolytic 
cell, the resistance of which is increased by the waves. 

We have no data as to the working results, but the simplicity 
and convenience of the device are strong points in its favour, and 
we shall await further information with interest. 


London Traffic.—On Monday last Vols. V. and VI. of the 
Report of the Royal Commission on London Traffic were published. 
They contain about 100 plans, diagrams, &c., with elaborate indexes 
and references to the evidence in Vols. II. and III. An immense 
amount of information regarding London traffic conditions is 
embodied in these volumes, which are largely devoted to statistics, 
graphic progress charts, &c. While we do not propose to deal with 
the contente in detail, we may refer to Mr. Stephen Sellon's photo- 
graphsand data showing the way in whichthe principal London streets 
are persistently blocked by standing trade vehicles; Mr. W. Rees 
Jeffreys also provides photographs illustrating the obstruction due 
to heavy vehicles in the centre of the road, to lamp and tramway 
pillars erected in the middle of the roadway, to tramway termini, 
&c. The deplorable effect of the “local veto" on tramway pro- 
gress is pointed out. | 

Only Vol. IV. now remains to be issued, containing the American 
and Continental evidence. The present volumes are the work of 
Mr. Lynden Macassey, secretary, and Mr. R. B. Dunwoody, engi- 
neer, to the Commission. 


The Canal Inquiry.—The Prime Minister hopes shortly 
to make an announcement regarding the constitution of the Canals 
Commission and its terms of reference. It is said that the inquiry 
will, by rea:on of the terms of reference, have to extend over a 
prolonged period. 


Smelting by Eleetricity— The experiments that have 
been carried out under the auspicesof the Canadian Government with 
the object of ascertaining whether magnetite ores can be smelted 
by electricity, and whether pig-iron can be desulphurised, have 
been completely successful. The process is now capable of im- 
mediate commercial application, and 40 tons of pig-iron have up to 
the present been treated, and found of fine quality. Nickel, pig 
and roasted pyrrhotite have also been produced, and it is pre- 
dicted that there is a great industrial future for Canada, where ore 
is cheap and the supply of water-power abundant.— Exchange 
Telegraph. 


Faraday House Old Students' Association.—The 
second annual dinner will be held at the Florence Restaurant, 
Rupert Street, W., on Friday, March 9th, with the president, Mr. 
C D. Taite, borough electrical engineer of Salford, in the chair. 


Greenwich Observatory.— In an article in the Lancet 
of Saturday last, complaint was made of the emission of smoke 
from the chimneys of power stations, and it was alleged that 
serious damage had been done to the Royal Observatory at 
Greenwich by the fumes from the L.C.C. tramway power station. 
As the latter is not yet at work, it is at least open to question 
whether the complaint is well founded. 


Fra. 4. 


Fic. 5. 


ORLING ELECTRO-CAPILLARY RECOBDER. 


recorder actuated by the same means, which we illustrate in fig. 1. 
The principle of the apparatus is shown in fig. 2; a light lever L 
reste upon the top of the column of mercury M, and, when raised 
by the latter, tilts a little aluminium carrier suspended from 
a horizontal cord a. The carrier supports a delicate siphon s, the 
upper end of which dips into a bath of ink, while the lower end 
faces the tape T, upon which the signal is recorded, the siphon 
being kept in slight vibration by a thread attached to a vibrator v, 
consisting of a light spring arm bearing on a moving wheel with a 
serrated rim. 

The receiving circuit is completed between the two bodies of 
mercury (shown black) through the electrolyte, into which dip the 


The Prospects of Electrical Engineers.—Judging by 
the statements conveyed in Part 4 of Harmsirorth’s Self- Educator, 
the electrical industry is a most promising field for young engi- 
neers to enter. Those who, for their sins, have been received into 
municipal employ will be surprised to learn that an attractive 
feature of that service is the marked tendency of local authorities 
to deal liberally with their electrical engineering staff." The 
author of this remarkable statement—which we can only char- 
acterise asa “terminological inexactitude "—goes on to say, Nor 
is the tendency surprising, for electric works are often not only 
very successful in themselves, but highly profitable to- the rate- 
payers.” Such examples as Liverpool, Glasgow and Manchester 


. 
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are cited in support of this assertion, but it is mere quibbling to 
claim that these exceptional instances prove a rule; the author, 
however, does not hesitate to say that “ on electrical works gene- 
rally, excluding tramways and their huge gains, no fewer than 115 
towns that year made a profit, great or small, amounting in all to 
£436,000.” These highly misleading statements are but samples; 

the article (“ Civil Service,” pp. 573-575) holds out most alluring 
prospects, the author evidently being unaware that the field for 
trained electrical engineers is notoriously overcrowded, and that 
the rich profits which he cites exist mainly on paper. It is most 
regrettable that a wide circulation should thus be given to asser- 
tions which have no foundation in fact, tending to delude anxious 
parents into the belief that by making their sons electrical engi- 
neers they will ensure for them a brilliant start in life; the dis- 
illusionment will come when it is too late to turn back. 


The Cradle of the Deep Electrified.— There is a 


very ingenious invention, of considerable interest to electrical 
engineers and others, at present to be seen at work on some of the 
South - Eastern and Chatham Railway Co.’s steamers between 
Dover and Calais, for the relief of passengers who suffer from the 
terrors of sea-sickness. It may be briefly described is follows: A 
swinging cot is suspended on gimbals in much the same way asa 
ship’s compass. To the ceiling of the cabin are attached four elec- 
tric brakes which connect with the four corners of the cot by means 
of a suitable arrangement of cords and pulleys. When the cot has 
a tendency to lose its horizontality, one or two of these brakes 
become active, and so check it until the ship has regained an upright 
position. The ingenious part of the apparatus is the way in which 
contact is made so as to apply the brakes at the right moment. This 
is done by means of mercury contained in four tubes, placed at the 
bottom of the cot, in the form of a square. When the cot begins 
to lose its horizontality, tne mercury runs down into one or two 
corners of the tubes, as the case may be, where it completes the 
circuit and so operates the brakes at the required points.” The 
apparatus is the invention of a London dentist, Mr. Walter White- 
house. It has been in daily operation for a considerable time, 
and has proved very successful and of great benefit to passengers 
using it. We are indebted to Mr. H. P. Bleckly, of Dover, for the 
foregoing information. 


American Tariffs.—According to a Reuter dispatch the 
Reciprocity Bill, which is said to be favoured by President Roose- 
velt, was introduced in the House of Representatives on Wednes- 
day. It authorises the President to enter into a commercial 
agreement with foreign countries to reduce the duties on certain 
imports for a period not exceeding five years. The reduction 
mentioned in the Bill is 20 per cent. on the Dingley Tariff, and 
the Bill also provides for the transfer of other classes of mer- 
cbandise to the frce list. 


Electro-galvanising of Iron Wire. — The U.S. 
Electro-Galvanising Co. of Brooklyn, New York, claim several very 
distinct advantages for this system over the usual hot galvanising 
process, and substantiate their statements by the following 
examples :— 

No. 1.—Barb wire, hot e exposed for two years; very 
badly rusted. 

No. 2.— Hot galvanised wire, exposed five years; entirely rusted 
to pieces. 

No. 3.— Cold, or electro, galvanised wire aa in. thick used for 
protecting flower beds, ends being about 6 in. in ground for about 
one year; in absolutely perfect order. 

No. 4.—Cold galvanised 4 in. round bar exposed two and three- 
quarter years being about 10 in. in ground, having the lightest 
possible coat applied in 11 minutes especially for testing purposes; 
in absolutely perfect order. 

By the hot process only one thickness of coat is said to be possible 
—usually three mils. It may be just enough, or it may be too 
much. By the electro process the thickness can be perfectly 
regulated according to requirements, and, in addition, the zinc has 
the enormous advantage of being chemically pure. The Brooklyn 
Navy yard adopted the system about four years ago, and aftera 
trial extending over three years the results were considered so 
satisfactory that similar plants were installed at the Norfolk, 
Boston and Philadelphia yards. This is a matter which should 
interest many of our readers. 


Electric Shock Fatalities.—An inquiry was held at 
East London recently into the death of a man named Stevens, who 
had come in contact with a fallen electric wire. Mr. Denham, 
Government Electrical Engineer, was present. The borough clec- 
trical engineer stated that the wire in question carried a current at 
only 110 volts, but the wire immediately above the broken section 
carried 500 volts, and the former appears to have sagged and 
rubbed against the latter, the insulating covering on the upper wire 
being damaged. Witness was not prepared to say that sagging and 
subsequent contact of the upper wire with the lower wire had 
caused the breakage of the latter. At the conclusion of the inquiry, 
the Magistrate stated that a report would be drawn up, and if the 
Government agreed it would be published in due course. 


A 5.000-volt Direct-Current Generator Set.—Mr. 
P. G. Nutting, in Bulletin No. 3 of the Bureau of Standards, U.S.A., 
describes the construction of a 5,000-volt direct-current generator 
set. "Ten 500-volt shunt-wound Crocker-Wheeler generators are 
mounted with a 2-1.p. driving motor upon a substantial framework 
running upon “ all-way " castor whuels. The motor is belted toa 
countershuft, which drives the 10 generators by belts. The 
generators are mounted with the motor upon the varnished oak 


table-top, this being the only insulation betwetn the bodies. The 
brush holders and field terminalsare insulated by heavy mica bushings, 
and the armatures are in series, with the fields in parallel, the 
latter being connected to a 120-volt circuit. By means of a wide- 
range speed controller the voltage produced, between 3,000 and 
5,000 volte. can be kept constant to within 1 per cent. The variable 
resistance in the high-voltage circuit consists of an amyl alcohol 
solution of cadmium iodide, which is being replaced, however, by 
a wire and graphite rheostat. So successful is this high-voltage 
generator set, that it quite replaces batteries of storage cells for 
vacuum tube, and even for accurate conductivity tests. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
Er»morBICAL Review posted as to their movements. 


f 


Central Station Engineers.—On the evening of 21st 
ult., in the new Exhibition Room of the Charing Cross, West End 
and City Electricity Supply Co., at Fenchurch Street, at a gathering 
of the station staff, Mr. F. FORREST, late assistant City sub-stations 
engineer, who has accepted the position of chief sub-stations 
engineer to the Birmingham Corporation, was presented with a 
silver plate and cut-glass table centrepiece from the City sub- 
stations’ staff on his resignation. 

Mr. H. E. Harmer has been promoted to the post of shift 
engineer from that of switchboard attendant at the Middlesbrough 
Corporation electricity supply station. 

Mr. J. ARCHIBALD KLE, A. I. E. E., has taken up a position with 
the Westminster Electric Supply Corporation, Ltd., as and from 
March Ist. 

The Beckenham U.D.C. has fixed the salary of Mr. J. E. TAPPER, 
resident electrical engineer, at £275 per anuum. 

: The Faversham T.C. has increased the salary of Mr. SOMERVILLE, 
electrical engineer, to £200 per annum. 

Mr. James K. Bock is due in London about the middle of March. 
Acting on his advice the Compania de Electricidad de Cuba, of 
Habana, has now been sold to the old Gas and Electricity Co. 

The Tramway and Ligbting Committee of the Johannesburg 
Town Council have recommended Mr. Gigs as distribution engi- 
neer to the Council at a salary of £840 per annum, subject to his 
entering into a three years’ contract. Mr. Gibbs bas since 1904 
been superintending engineer in South Africa for Messrs. W. T. 
Glover & Co., of Manchester, the contractors for the Johannesburg 
underground cables. 

The Hoylake and West Kirby U.D.C. has, on the recommenda- 
tion of the Electric Supply Committee, increased the salary of Mr. 
H. G. McHAFFIE, the resident electrical engineer, to £320 per 
annum, in view of the undertaking now showing a balance on the 
right side. 

A local paper says that a marriage has been arranged between 
Mr. S. E. FEppEN, general manager of the Sheffield Corporation 
Electric Supply Department, and Miss Margaret Warwick, second 
daughter of Mr. and Mrs. Ebden Warwick, of Bedford. 

The Bridlington Electricity Committee has appointed Mr. E. 
Fenton, of York Electricity Works, to be assistant electrical engi- 
neer in succession to Mr. Simpson, whose resignation has already 
been referred to in this column. 

Mr. G. Parry, of West Ham Electricity Works, has been 
appointed charge engineer at Southend generating station. Owing 
to the resignation of Mr. H. K. Rowe, a shift engineer at Southend, 
and rearrangement of the staff, Mr. A. WISEMAN, at present engaged 
at the works, has been appointed switchboard attendant; another 
switchboard attendant is also to be engaged. 


Tramway Officials.—The Rochdale Tramways Com- 
mittee has recommended the T.C. to grant an honorarium of £600 
to Mr. S. S. PLATT, borough surveyor, in respect of services ns 
engineer in connection with the reconstruction of the tramways. 

Mr. PILCHER, traffic manager of the Burton-on-Trent tramways, 
has been appointed manager of the Aberdeen tramways, at a salary 
of £300 per annum. 

Mr. WILLIAM Tuow, M. I. E. E., having resigned his position as 
general manager of the Madras Electric Tramways Co., after eight 
years’ service, leaves for home early in March. 

The Highways Committee of the L. C. C. recommends the 
Council to increase the salary of Mr. J. H. Riper, electrical 
engineer, from £1,000 to £1,100 on April Ist, 1906, and to £1,200 a 
year on April Ist, 1907; that of Mr. J. K. BRUCE, traffic manager, from 
£800 to £850 per annum; and that of Mr. J. SHEPHERD, assistant 
electrical engineer, from £500 to £550 on April 1st, and to £600 on 
April 1st, 1907. The appointment of the following officials is 
proposed by the Highways Committee of the L. C. C. in connection 
with the taking over of the northern tramways:—Resident elec- 
trical superintendent at £300 a year, rising to £350 by two annual 
instalments of £25; one district traffic superintendent at £300, 
advancing to £350; one assistant rolling stock superintendent at 
£250; and one assistant permanent way engineer at £250 per 
annum. Three charge engineers are also to be appointed for the 
Greenwich power station at a salary of £250 a year, 
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THE WORKS OF MESSRS. VERITYS, LTD. AT ASTON. 


As our readers are probably aware, we have from time to 
time had occasion to describe in these columns the more 


prominent electrical manufacturing works in this country, 
devoted to the production of the heavier classes of plant ; 
but many years have clapsed since we dealt with the opera- 


Lions of a firm of elec- 
trical — manufacturers 
and suppliers, whose 
products are of direct 
interes& to the con- 
sumer, to whom fit- 
ings, radiators, fans or 
motors, are naturally a 
first concern. 

For this reason, and 
because no such ac- 
count has yet ap- 
peared, we believe 
that our readers will 
welcome the following 
description of Messrs. 
Veritys“ works at 
Aston, the products 
of which have justly 
obtained a world-wide 
reputation. 

The firm, originally 
established in Covent 
Garden, London, in 
1826, in the early days 


of gas engineering, was one of the first in this country to 
turn its attention to electrical work, the rapid growth of which 
soon rendered the acquisition of larger works a necessity. 

In 1890, the principal part of the manufacturing business 


. 1l. - VIEW IN THE ARMATURE WINDING DEPARTMENT. 


Fic. 2.—Tur Licur MachixE Suop: Motor DEPARTMENT. 


newer portion which is four floors in height. 
comprise four separate departmenta, dealing with (a) motors 
and fans; (b) switches and controllers; (c) arc lamps, and 


was transferred to Plume Works, Aston, tlie site of which 
adjoins the Birmingham and Fazeley Canal, 

further development of 
` the firm's operations 


but the 


led to the erection of 
extensions consisting 
of a large adjoining 
block of 
known as the Victoria 
Works. The business 
was converted by the 
late Mr. John Verity 
into a limited liability 
company, under its 
present title, in the year 
1896, and Mr. George 
Verity, his brother, is 
the present chairman. 
The buildings, a8 a 
whole, closely conform - 
in plan to the shape of 
the letter E, about one- 
half of which represents : 
the older works, three - 
floors in height, and 
the other half, the 
The works 


buildings 


(4) fittings. These departments are worked independently, 
each having its manager and office staff; the first three are 
housed in the new block, and our attention was in the first 
instance directed to the motor and fan department, located 
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Fia. 3.—THE Heavy MACHINE SHOP. 


on the ground and 
first floors of the 
building. Here 
the well-known 
Aston D.C. motors 
and dynamos, in 
sizes ranging from 
Jy to 40 H.P., are 
turned out in large 
numbers, all built 
to gauge and in 
standard sizes, also 
machines of the 
Lundell type, for 
whichithis firm are 
licensees; worm 
and back-geared 
sets are made in 
large quantities, 
especially the 
former. 

Every descrip- 
tion of electric fan, 
from the small 
pedestaland punkah 
types to the large 
air propeller, rang- 
ing up to 72 in. diameter, is turned out 
by this department. 

With a view to keeping fully abreast 
of the times, the firm have introduced 
a series of interpolar motors, which we 
illustrate and describe ona later page. 

The fan business has been largely 
developed by the firm, who are supply- 
ing at the rate of 250 per week at 
the present time, and largely to the 
Indian market, where the punkah type 
of motor-driven fan with its balanced 
wooden blades, neat self-oiling bearings 
and noiseless action is much appreciated. 
Fig. 5 is a view in the fan depart- 
ment. 

The ground floor includes shops 
devoted to the erecting and testing 
departments, together with certain of 
the heavier machine tools, which are 
shown in fig. 3 and include a Webster 
and Bennet double-boring mill, and a 
similar single 5 ft. Niles mill whereon 
the larger magnet frames are bored 
and turned, planing and radial drilling 


—A CORNER OF 


Fic. 


machines, &c., all of which are motor- 
driven. 

The test bed (fig. 9) at the time of 
our visit was fully occupied by motors 
and fans undergoing test: an extensive 
range of testing equipment is provided, 
both direct and alternating current at 
various voltages being available from 
the works power plant, which is, how- 
ever, supplemented by a supply from 
the public mains. 

The power plant is situated in an 
engine room immediately behind the test 
switchboard. It includes an Ashton- 
Frost compound condensing Corliss 
engine of 300 H. P., driving two 80-KW. 
110-volt generators, for supplying 
either side of the three-wire system 
adopted in the works. 

A 25-H.P. motor-driven alternator, 
working up to 5,000-volt pressure, and 
used for flashing tests on the adjoining 
bed, and a 500 or 1,000-volt double- 
ended p.c. testing generator, are also in- 
stalled, together with the main power 
and lighting switchboard, in the engine 
room. 

Adjoining the erecting shop is the 
press and turret 
department, of 
which a view is 
shown in fig. 10; 
the press plays a 
most important 
part in the firm's 
operations, dealing 
as they do largely 
with repetition 
work, and its 
equipment of a 
dozen or so large 
and numerous 
smaller machines is 
utilised for stamp- 
ing out armature 
core plates, pole- 
pieces and tips, 
commutator C- 
tions, fan- blades. 
sheet metal-work 
such as scrolls, 
leaves, &., for the 
fittings depart- 


THE SwrrcH DEPARTMENT ment. and mica 


insulations. 
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5.— VIEW OF THE Fan ERECTING AND TESTING SHOP. 
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One small press, we noted, turns out miniature brass nuts 
at the rate of 350 gross per hour. | 

For the curving and shaping of fan blades and similar 
work, drop hammers with special dies are used. 

The turret and automatic lathes, of both English and 
American make, range in size down to the tov-like, though 
perfect, little tool for 
producing f- in. 
diameter screws, and 
supply the bolts, studs, 
screws | and similar 
material required in 
the various operations 
carried out in the 
works. 

Two other interest- 
ing departments are 
located near the erect- 
ing shop—viz., the 
impregnating and 
enamelling shops. The 
former contains two 
sets of vacuum-drying 
apparatus, in which the 
impregnation and sub- 
sequent drying-out of 
the insulation for the 
machine windings is 
carried out. The firm's 
practice, it may be 
noted, is to treat the 
individual coils, and 
subsequently, the com- 
pleted armature. In 
the enamelling shop, 
the smaller fan 
and motor parts are 
expeditiously dipped in the enamelling bath, allowed to 
drain, and subsequently baked in a gas oven. 

On the first floor of the new block are situated the light 
machine, commutator-building and armature-winding shops. 

The tool equipment of the former department, which 


r 


Fic. 7.— VIEW IN THE Lamp Test Room. 


we illustrate in fig. 2, is very complete, its numerous turret 
and ordinary pattern lathes, drilling, milling, grinding, 
&c., machines, being specially adapted for the small repe- 
tition work, which is a necessary feature of production in 
large quantities. 

In the commutator department, the assembling of com- 


FIG. 


6. 


mutators direct and entirely from stampings is carried oti : 
in the adjoining armature winding section, shown in fig. 1, 
in addition to the building of armatures for the Aston 
motors and dynamos, there can be seen the winding of 
numerous miniature armatures for the fan motors. The 
latter work is peculiarly adapted to female labour, and the 
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Arc LAMP ASSEMBLING. 


numerous girls in this department also wind, tape and form 
the coils for the larger armatures. 

Our next move was to the switch and controller department, 
fiv. 4, which occupies the second and part of the third floors 
of the new building, and in which Messrs. Veritys’ numerous 
specialities in switch 
work are produced. 
The latter work 
embraces anything 
from a main switch- 
board to a tumbler 
switch, and includes 
many popular types of 
hand and automatic 
motor starters, circuit- 
breakers, ironclad 
switches, feeder pillars 
for lighting and. tram- 
way work, switch fuses 
and resistances. 

Inthe switch depart- 
ment, equally with the 
others, the improve- 
ment of existing types 
of apparatus and 
evolution of new ones 
was much to the fore : 
we noted the ingenious 


Cyclax slow - speed 
motor-starter, which 
has recently — been 
brought out. by Messrs. 
Veritys, and which 
is referred to later: 


a new type of knife 
switch, which 
possesses obvious 
construetive advantages from both a makers and user's 
point of view, and improved types of Peard switch and 
ironclad fuses, which will shortly be issued by the firm. 

The second floor is equipped on one side with a variety of 
small tools, many of them automatic, and suited to the 
special requirements of switch making: the other side is utilised 
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Fic. 8.— ONE SIDE OF THE CRUCIBLE FOUNDRY. 


as la fitting and 
assembling depart- 
ment. Enamelled 
slate strips are here 
sawn into the de- 
sired sizes for switch 
bases, being subse- 
quently accurately 
drilled to template in 
multipledrilling ma- 
chines, for the recep- 
tionof the fittings. 

Theswitch blades 
are mostly cut from 
copper bar of the 
correct section, 
other fittings being 
either stampingsyor 
the product of the 
automatic tools. 

The Aston 
starters, which 
form a staple pro- 
duct here, are 
arranged so that 
any part which 
may have to be re- 
moved can be detached 
from the front, and 
the rear connections 
are in every way ac- 
cessible. 

The winding of wire 
resistance  spirals is 
also a feature of this 
department, the spirals 
being, as a rule, sub- 
sequently stretched 
round porcelain frames 
of various standard 
forms, the amount of 
resistance varying with 
the length of stretch 
given to the spiral. 
In the Bengal type 
of regulator, which has 
been specially designed 
for use with punkah- 
type fans in India, 
Separate resistance 
units, each  consist- 
ing of a porcelain 
section with resistance 
spiral stretched over 
it, are employed 
these units are locked 
in the switch base 
and the spring con- 
tacts made by simply 


Fic. 9.— TuE Motor TEST BED. 
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fastening on the cover, a simple arrangement which has 
obvious advantages. 

The Aston fan regulators are a most important item in 
this department, some thousands being in hand at the time 
of our visit. 

It may be noted that where Messrs. Veritys employ 
laminated switch contacts these are of the straight type bear- 
ing on a bevelled terminal—the renewal of such contacts is 
well within the scope of any mechanic. 

The switch department is provided with a special test 
room, where ohmic, insulation and flash tests are made on 
the various apparatus before it leaves the department. 

In the top floor of the same building is housed the arc 
lamp department, views of which are given in figs. 6,and 7, 
where the well-known Aston-Worsley arc lamp is ‘turned 
out in quantity. 

The principal output is in single, twin and long-burning (400- 
hour) enclosed arcs, but the open and other typesof arc lamp are 
also supplied in large numbers, together with the ingenious arc 
lamp hoisting and contact gears specialised in by the firm. 

In this department, as elsewhere, every effort has been 

made to secure 

cheap and rapid 
production and in- 
terchangeability: to 

this end, it may be 
noted, that a uni- 
form frame and 
mechanism suffices 
for the three types 
of enclosed lamp 
referred to, . but 
slight modification 
being necessary to 
accommodate the 
single, twin and 
triple carbons em- 
ployed therein, and 
the substitution of 
different coils and 
cores providing for 
both direct and 
alternate current 
lamps. 

At the time of 
our visit, a large 
number of orders 
for both direct and 


10.—VIEW OF THE PRESS AND TURRET SHOP. 
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alternating current lamps were in hand, one order alone 
representing 212 enclosed type lamps. | 

The equipment of the department included a variety of 

small turret lathes and sensitive multiple drills, small 
lathes, driven by the foot or power as desired, these being 
peculiarly adapted for the special class of work which 
includes the truing up of dash pots, pistons, brake 
wheels, &c. 

Other operations carried out by the department are the 
winding of shunt and main coils and resistances for lamp 
work, the making up of copper and zinc cases for covering 
the arc mechanism and substitutional resistances, the orna- 
mental part of the case being shaped in the spinning depart- 
ment, which is housed in the older works. 

A considerable section of the floor is, of course, devoted 
to assembling the lamps, which are subsequently tested in 
the test room provided for the purpose. | 

The test-room equipment includes a B.T.-H. alternator, 
belt-driven from an Aston motor, from which lamps can be 
run on frequencies varying from 25 to 125. 

: (To be concluded.) 


OUR PERSONAL COLUMN. 


| (Continued from page 344.) 


Croydon Borough Council, which from June 1st next takes over 
the sole control of the local tramways from the B.E.T., spent two 
hours on Monday night in debating the managership question. 
The Tramways Committee proposed the appointment of Mr. T. B. 
GoopyYER, manager for the present lessees since the electrification 
about six vears ago, at £600 per annum. Alderman Trumble 
moved that Mr. Goodyer be offered the post at £500, and, failing 
its acceptance, the appointment be advertised at £450 per annum. 
He pointed out that the borough electrical engineer (Mr. A. C. 
Cramb) looked after the electrical plant, and the borough road 
surveyor (Mr. E. F. Morgan) was responsible for the up-keep of 
the track. Consequently, it only needed someone to manage 
the traffic and staff. Pursuing this argument further, 
Councillor Peck asked why £600 a year should be paid 
for a glorified ganger. As a parallel with Croydon, the 
case of West Ham was cited, where the manager receives £450. 
Answering this point, Councillor Mabey, who claimed to have some 
special knowledge of West Ham, said he would be very sorry to 
see the manager's department in Croydon costing what it did 
there. He was against a new man learning the business at the 
expense of his employers, the ratepayers. Councillor Leighton 
declared that Mr. Goodyer had pledged his sole and undivided 
loyalty to the Corporation should he obtain the post; that he 
would “cut the painter," and “have no more truck" with the 
B.E.T. One argument against the Committee was that this pro- 
posed salary would be greatly in excess of that of other officials of 
the Corporation whose responsibilities were greater. It was also 
urged that the Counci: had been given no information as to what 
the under officials of the tramways department would want, In 
the end the amendment was carried by a large majority. Then the 
Mavor accepted a proposition that the post should be advertised at 
£450; and while this was under discussion the chairman of the 
Tramways Committee (Councillor Stapleton) stated, to the great 
surprise of the Council, that information had reached him that Mr. 
Goodyer woul. be content with £500. However, the debate con- 
tinued, and the amendment was lost. Finally, the whole question 
wis referred back, the Committee being instructed to bring up a 
full and complete scheme as to the future working of the tramways. 
Meanwhile the Council stands committed to ncthing. 

On Saturday last a gathering of the Swindon Corporation Tram- 
way employés was held at the G.W. Railwny Station to bid farewell 
to Mr. S. SUMNER, who has been appointed to the position of 
inspector on the Dartford Light Railways. On the previous evening 
Mr. Sumner, who bad been connected with tramway work since the 
opening of the Bristol tramways in 1595, was presented with a 
gilver watch. 


General.—The Sussex staff of the National Telephone 
Co. have presented to Mr. F. W. TAYLOR, the district manager for 
Sussex, a service of plate as a mark of appreciation of the uniform 
courtesy extended by him to all grades of the staff. 

Mr. A. J. WALKER, the electrical inspector of the Auckland Fire 
Underwriters’ Association, bas been appointed chief electrical 
iuspector for the colony in the service of the New Zealand Under- 
writers' Association. 

Mr. J. R. MarTBrE is visiting England on behalf of the American 
National Civic Federation, to gather information as to the respective 
merits of private and public ownership of public utilities. He 
will be joined by Mr. W. J. CLARK, of the General Electric Co. 

The Review of the hiver Plate says that Messrs. VAIL and BocqUET, 
director and manager respectively of La Capital and other tram- 
way companies, left Buenos Ayres for England toward the end of 


January, 


. minster, consulting engineer; and F. R. 


Obituary.—On Tuesday Prof. S. P. LANGLEY, the well- 


‘known American scientist, died, aged 72. Whilehisresearchescovered 


. wide field of physics, astronomy, acro-dynamics, &c., his name is 


perhaps most familiar to the electrician as that of the inventor of 
the bolometer, an adaptation of the Wheatstone bridge to the 
detection and measurement of excessively feeble heat rays. Prof. 
Langley experimented for 20 years with aero-planes, and succeeded 
in making a model which flew for a mile unassisted ; last year he 
appeared to be on the verge of success, but his 50-H.P. nero-plane 
was twice wrecked through defects in the launching gear, and was 
never really tested, the funds available having been exhausted. 


NEW COMPANIES REGISTERED. 


Foundries, Ltd. (87,564).—' This company was registered on 
February 12th, with a capital of £1,500 in £1 shares ( 6 per cent. cumulative 
preference), to adopt an agreement with E. J. Clamp, to take over the business 
referred to therein, heretofore carried on by the North London Engineering Co., 
Ltd., and tocarry on the business of engineers, founders, electricians, electric 
light and power contractors, telephone and telegraph manufacturers, &c. The 
first subscribers (each with one share) are:—E. J. Clamp, 19, The Circus, 
Greenwich, &.E., electrical engineer; J. Mark, 7, Willoughby Park Road, 
Tottenham, mechanical engineer; B. H. Clamp, Charlton, 26, Fairlawn Road, 
Wimbledon, managing clerk; M. A. Tookey, 19, Old Queen Street, West- 
minster, consulting engineer; E. Paine, 15, St. George's Road, Westcombe 
Park, 8.E., electrical engineer; G. Frampton, 29, Old Queen Street, West- 
C. Rouse, 59, 8t. George's Road, 
Regent's Park, N. W., electrical engineer. No initial public issue. The number 
of directors i8 not to be less than two nor more than five; the first are E. J. 
Clamp (managing director), and others to be appointed by the subscribers. 
E. J. Clamp is to receive £200 per annum as managing director, in addition · to 


any remuneration to whieh he may be entitled as an ordinary director. 


Filter Band Machine Co., Ltd. (87,563).—This company was 
registered on February 12th, with a capital of £4,000 in £1 shares, to acquire the 


benefit of certain inventions relating to improved filtering apparatus for the 


extraction of liquid from finely crushed minerals or the like, and improve. 
ments in and relating to the electrolytical extraction of metals from solu- 
tions, and the ae granted in respect thereof, to adopt an agreement with 
J. F. Webb, and to develop and turn to account the said inventions. The first 
subscribers (each with one share) are:—G. Smith, 42, Moston Road, N., secre- 
tary: E. Amy Willies, 15, Birehdale Road, Forest Gate, shorthand writer; 
F. A. H. Walker, Downham, Billericay, cashier; A. S. Jordan, 30, Sixth 
Avenue, Westcombe Park, W., clerk; G. E. Bird, 15, Benedict Road, Brixton, 
S. W., clerk; H. A. Davies, 16, St. Helens Place, E.C., engineer; and J. R. M. 
Glencross, 23, Old Buildings, Lincoln's Inn, W.C., barrister. No initial public 
issue. The number of directors is not to be less than two nor more than 
seven; the first are E. Coventry, 1, Corn Exchange Chambers, E. C.; Col. G. 
Clarke, 8, Grange Park, Ealing, W., and W. Norman-Bott, 16, St. Helens Place, 


E. C.: W. Norman-Bott is nominated by J. F. Webb, and may retain office so 


long asthe said J. F. Webb holds 200 of the 2,200 shares allotted to him under 
the purchase agreement; remuneration, £30 each per annum (chairman £10 
extra). Registered office, 16, 8t. Helens Place, E.C. 


S. W. Luttrell & Co., Ltd. (87,591).— This company was 
registered on February Mth, with a capital of £75 in £5 shares, to enter into 
contracts for the construction of railways, tramways and public or private 
works of any kind, to apply for provisional orders or Bills for the construction 
of light or other railways, tramways, electric light eee and power 
stations, telegraph and telephone lines and the like, to own lands, mines, 
omnibuses, carriage and electrical or other works, &c. The first subscribers 
are :—8. F. Shaples, 11, Vietoria Street, 8.W., naval architect, 2 shares; Mrs. 
M. Godden, 14, Coleherne Road, South Kensington, 8.W., 4 shares: H. L. 
Godden, 20, Moorgate Street, E.C., civil engineer, 2 shares; P. M. Holloway, 
12, Lyndhurst Gardens, Tunbridge Wells, gentleman, 1 share; P. H. Pearson, 
85, Spring Street, Hyde Park, civil engineer, 4 shares; B. W. Western, Perry- 
Mead, Bath, civil engineer, 1 share; and J. C. Hailey, 194, Gresham House, Old 
Broad Street. E.C., clerk, 1 share. No initial public issue. Registered without 
articles of association. Registered office, 20, Moorgate Street, E. C. 


Deeside and District Electric Supply Co., Ltd. (6,107).— 
This company was registered in Edinburgh on February 16th, with a capital of 
£10,000 in £1 shares, to acquire from Lowdon Bros. & Co., electrical engineers, 
of Dundee, Edinburgh and elsewhere the ground, buildings, plant and machinery 
of the Cults Electricity Supply Station, Aberdeenshire, and to carry on the sanie 
and the business of electrical and mechanical engineers, &c. The first sub- 
scribers (each with five shares) are :—E. J. B. Lowdon, Temple Electric Works, 
Dundee, electrical engineer; K. Lowdon, Temple Electric Works, Dundee, 
eleetrical engineer; J. Laing, Marine Villa, Aberdeen, consulting engineer ; 
F. J. Scott, 129, Union Street, Aberdeen, solicitor; A. Morrison, 129, Union 
Street, Aberdeen, &dvocate; W. Kydd, 94, Ward Road, Dundee, chartered 
accountant: and G. Keay, Temple Mills, Dundee, mill furnisher. The number 


of directors is not to be less than two nor more than five; the first are E. J. B. 


Lowdon, K. Lowdon and J. Laing; qualification, 250 shares; remuneration as 
fixed by the company. Registered office, 129, Union Street, Aberdeen. 


Riley Y Cia, Ltd. (87,570).—This company was registered on 


l February 12th, with a capitAl of £20,000 in £1 shares (15,000 preference), to 


carry on the business of electrical engineers and manufacturers, constructors, 
repairers, maintainers and runners of installations, wires, cables and other 


' works for the supply and distribution of electricity for light, heat and motive 


power, and for the working of railways, tramways, &c. The first subseribers 
(each with one share) are:—R. G. Laws, 51, Mount Stuart Square, Cardiff, 
stockbroker; G. Willie, Farway, Roath Lake W., Cardiff, accountant; E. 
Willie, 20, Claude Road, Cardiff, manager; H. Churchard, 102, Strathnairn 
Street, Cardiff, clerk: R. Baxter, 5, Dalcross street, Cardiff, clerk; C. E. H. 
Donges, 68, Alfred Street, Cardiff, clerk; and G. T. Llewellyn. 57, Strathnajrn 
Street, Cardiff, stockbroker. No initial publie issue. The number of directors 
is not to be less than three nor more than five; the subscribers are to appoint the 
first; qualification, 100 shares; remuneration, 10 per cent of the net profits 
remaining after 6 per cent. dividend has been paid on the preference and 10 per 
cent. on the ordinary shares, divisible. 


Mutual Electricity Supply Co., Ltd..(87,621).—This company 
was registered on February 16th, with a capital of £20,000 in £1 shares, to carry 
on the business of electricians, engineers, producers of und dealers in elec- 
tricity for motive power and light, &c. The first subscribers (each with one 
share) are: E. J. Cox, 815, Kennington Park Road, S. E., electrical enginecr; 
J. Kimber, 11, Bush Lane House, Cannon Street, E.C., railway contractor; 
H. W. Everitt, Sunny Side, Beaumont Road, Chiswick, electrical engineer; 
E. C. Bromley, 24-26, Holborn, E. C., engineer; A. Willett, Rossmovne, New 
Malden, clerk; H. J. King-Potter, Oldfields, Horley, advertising agent; and J. 
Child, 1, King’s Bench Walk, Temple, E.C., law stationer. No initial public 
issue. The number of directors is not to be less than three nor more than 
eight; the subscribers are to appoint the first; qualification (except first 
directors), £100 shares; remuneration, £150 each per annum (chairman £50 
extra). Registered oftice, 39, Victoria Street, Westminster, 
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Institute for Physical Therapy, Ltd. (87.568).—This com- 
pany was registered on February 12th, with a capital of £100 in £1 shares, to 
carry on the practice of electrotherapy, photo-thermotherapy, sismotheraphy, 
hydrotherapy, and massage, and to deal in electrical and medical apparatus and 
hygienic specialities, &c. The first subscribers (each with one share) are :— 
D. R. de Simone, M.D., 68, Doughty Street, W.C.; Miss 8. Santilli, 81, Old 
Compton Street, W.: M. G. de Simone, 81, Old Compton Street, W., mechanical 
engineer; A. Riding, Trafalgar Buildings, Charing Cross, 8.W., secretary; A. 
Bruno, Trafalgar Buildings, Charing Cross, S. W., secretary; A. R. Grierbach, 
Hazeldene, Tatsfleld, Surrey, accountant; and G. Rayson, 29, Kellett Road, 
Em B. W., clerk. No initial public issue. The first directors are not 
named. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Electric Supply Co. of Victoria, Ltd. (66,059)—A memo- 
randum of satisfaction in full of charges dated October 1st, 1901, March 10th, 
1904, and December 8th, 1904, securing £100,000, has been filed. 


South Metropolitan Electric Light and Power Co., Ltd. 
(47,875).—Iasue, on January 81st, of a £10,000 el er cent. debenture, part of 
series created by resolutions of July Srd, 1900, an May 6th, 1905, to secure not 
more than the amount of the paid-up capital. Property charged: The com- 
panys undertaking and property, present and future, including uncalled capital. 

rustees: H. R. Beeton, 18, Austin Friars, E.C.; and W. R. Davies, 10, Moor- 
gate Street, E.C. Previously issued of same series: £210,000. 


Provincial Tramways Co., Ltd. (6,445).—Issue, on January 
26th, of £20,500 4 per cent. debentures, part of series created May 27th, 1904, to 
secure £125,000, charged on the company's undertaking and property, present 
and future. No trustees. Previously issued of same series : £86,000. 


Auto-Electric Rifle and Target Co., Ltd., London.— Issue, 
on February "th, of £150 7 per cent. debentures, part of series created December 
5th, 1904, to secure £5,000, charged on the com any's undertaking and pro- 
perty, present and future. No trustees. Previously issued of same series: 


Bath and District Light Railway Co., Ltd. (76,989).—This 
company’s annual return was filed on February 12th, when 11,270 shares had 
been taken up and paid for in full out of a nominal capital of £225,000 in £1 
shares. Mortgages and charges: Nil. 


N. S. Electric Storage Co., Ltd. (75,623).—This company's 


annual return was filed on January 18th, when 17,867 A, 16,895 “B,” and 
2,000 C“ had been taken up out of a nominal capital of £21,100 in 20,000 
“A” shares of £1 each, and 20,000 B” and 2,000 C shares of 18. each. £1 
per share has been called up on 16,007 “A” and 1s. per share on 15,475 "B" 
and 2,000 ** C "' shares, resulting in the receipt of £16,630 15s. 4250 remains in 
arrears. £1,428 is considered as paid on 1,300 A and 1,960 B shares. 
Mortgages and charges: £6,800. 


British Railway Traffic and Electric Co., Ltd. (74,227).— 

This company's annual return was filed on January 11th, when 60,000 shares 

had been taken up out of a nominal capital of £100,000 in £1 shares. £1 per 

share has been called up on 7, 108. per share on 5,000, and 6s. per share on 

Na shares, resulting in the receipt of £19,004 18s. Mortgages and charges : 
il. 


British Westinghouse Electric Co., Ltd. (29,334).— This 
company's annual return was filed on Februnry 1st, when 18,955 preference and 
21,000 ordinary shares had been taken up out of & nominal capital of £600,000 
in 30,000 preference and 30,000 ordinary shares of £10 each. £10 per share has 
been called up on 3,155 preference, resulting in the reccipt of £31,550. £133,000 


is considered as paid on 15,800 preference and 27,500 ordinary. Mortgages and 
charges : Nil. 


Simplex Steel Conduit Co., Ltd. (56, 684).— This company's 
annual return was filed on February 12th, when the entire capital had been 
taken up ke pris for in full out of a nominal capital of £25,000 in £1 shares. 
Mortgages and charges: Nil. 


Delagoa Bay Development Corporation, Ltd. (76,099).— 
This company's annual return was filed on J anuary 18th, when 267,400 shares 
had been taken up out of a nominal capital of £300,000 in £1 shares. £177,440 

— has been received, including £40 paid on 100 forfeited shares. £90,000 is con- 
sidered as paid. Mortgages and charges: £180,000. 


National Electric Engineering Co., Ltd. (42,605).—This 
company’s annual return was filed on February 2nd, when 2,659 shares had 
been taken up out of a nominal capital of £5.000 in £1 shares. £654 has been 
received, and £2,005 is considcred as paid. Mortgages and charges: Nil. 


+ Thompson, Ritchie & Co., Ltd. (35,835).—This company’s annual 
return was filed on February 8th, when 200 preference and 1 40 ordinary shares 
had been taken up out of a nominal capital of £5,000 in 200 preference and 300 
ordinary shares of £10 each. £10 per share has been called up on 170 shares, 
and £1,700 has been received. 170 shares are considered as fully paid. Mort- 
gages and charges: £1,900. 


Automatic Electrical Advertising Syndicate, Ltd. (62,115). 
—This company’s annual return was filed on January 16th, when the entire 
capital of £4,500 in £1 shares had been taken up. 43, 000 has been received, 
and £1,500 is considered as paid. Mortgages and charges: Nil. 


Bryant Trading Syndicate, Ltd. (67,051).—This company's 
annual return was fled on January 24th, when 17,252 ordinary and 60 preference 
shares had been taken up out of a nominal capital of £25,000 in 20,000 ordinary 
and £5,000 preference shares of £1 each. £1 per share has been called up on 
18.812, resulting in the receipt of £10,779 118. £3,032 9s. remains in arrears. 
3,500 shares are considered as fully paid. Mortgages and charges: £2,389 
13s. 4d. 


Anglo-Spanish Electricity Co., Ltd. (62,055).— This com- 
pany's annual return was filed on January 24th, when 7 shares had been taken 
up out of a nominal capital of £100 in £1 shares. No calls have been made. 
Mortgages and charges: Nil. 


Gardner Electric Drill and Hammer Co., Ltd. (66,796).— 
This company’s annual return was filled on Janury ?1th, when the entire capital 
of £10,000 in £1 shares had been taken up. £2,000 has been received, and 
£38,000 is considered as paid. Mortgages and charges: Nil. 


Geneva Tramways Co., Ltd. (72,081).—' This company's annual 
return was filed on January 6th, when the entire capital of £550,000 in £1 
shares had been taken up. £2,507 has been received, and £547,493 is considered 
as paid. Mortgages and charges: 4889, 602.78. 9d. 


Gilbert Arc Lamp Co., Ltd. (52,679).—This company's annual 
return (made up to January 12th) was filed og Jan 6th, when 1,406 shares 
had been taken up out of a nominal capital of 22, in £1 shares. £1 per 
share has been called up on 705, resulting in the receipt of £700. £5 remains 
in arrears. 700 shares are considered as fully paid. ortgages and charges: 
Nil. 


Costa Rica Electric Light and Traction, Co., Ltd. (56,447). 
—This company's annual return was filed on Hc llth, when the entire 
capital of £190,000 in £1 shares has been taken up. 47 has been received, and 
£120,993 is considered as paid. Mortgages and charges: £167,100. 


CITY NOTES. 


Baker Street and Waterloo Railway Co. 


THE half-yearly general meeting of the shareholders of this com- 
y was held on Thursday of last week at the Cannon Street 
Hotel, Mr. T. J. Hare presiding. 

In proposing the adoption of the report, the CHAIRMAN first 
referred with regret to the loss the company had sustained in the 
death of Mr. Yerkes. Mr. Yerkes, after amassing a very large 
fortune in America, came over to this country and devoted his great 
experience and energy to the development of the London Under- 
ground Railways. At that time they were rather under a cloud 
because of the vibration troubles which beset the Central London 
Railway. Mr. Yerkes saw that that trouble was not inherent to 
the electric railways, but arose from a faulty construction of the 
locomotives. He brought forward a big scheme for electrifying the 
whole of the underground railways of London, and when that was 
finally completed it would be of the greatest value to the people of 
London. Turning to their own report, £288,000 share and £96,000 
loan capital remained uncreated, and they would ask the share- 
holders to authorise the issue of those amounts, the greater part of 
which would be required to meet their liabilities under the con- 
struction contract. The actual capital expenditure during the half- 
year amounted to £341,683, and £7,937 for rents, interest, &c., 
deducted from capital expenditure in June and December, 1901, had 
been written back and placed to a suspense account, making a 
total charge for capital of £349,620. The cstimate of further 
capital expenditure amounted to £990,085, and to meet that they 
had capital powers and other assets amounting to £1,073,085. The 
line from Baker Street to Kennington Road together with the depót 
at St. Georgo's Circus was now completed and ready for the Board 
of Trade inspection, which was to take place on the following day. 
It was intended to open that section of the line for public traffic at 
1 o'clock on Saturday afternoon, March 10th. They would, 
doubtless, be interested in hearing some details of the equipment 
of the railway. The motive power would be electricity, supplied 
from the great power house in Lot's Road, Chelsea, belonging to 
the Underground Electric Railway Co. Special attention had been 
given to the question of preventing the possibility of collisions, 
and the up and the down rails had been laid in separate tunnels. 
Improvements had been introduced into the signalling by a system 
which comprised both automatic and semi-automatic working, and 
a complete scheme of inter-locking had been provided, and there 
was an automatic stop which prevented a train from running past a 
danger signal. The risk of fire had been reduced to a minimum. 
The station platforms were constructed of concrete and iron, and 
the permanent way sleepers were of Jarrah and Australian wood, 
which was practically non-flammable. The rolling stock was 
built almost entirely of steel, the small quantity of wood used in 
its construction having been rendered non-flammable. Special lights 
had been provided for the tunnels at intervals of 40 ft., the current 
for which was supplied by wires entirely independent of the 
current which lit the trains. In the case of a train being brought 
to a standstill in the tunuel, the power would be at once cut 
off, and the passengers would be able to walk the few hundred 
yards to the nearest station along a safe and well-lit footway. The 
ventilation arrangements were most perfect. The automatic 
signalling, to which he had referred, „would enable them to run 
a frequent and regular service of trains, and in every 
respect the board had adopted the many improvements 
which science and practical experience had introduced into the 
working of electric railways in the last year ortwo. Experimental 
trains had been running for some weeks, and they would be glad to 
hear that the road bed ran exceptionally smoothly, and that 
vibration could scarcely be detected, even with the most delicate 
instruments. "Their short piece of line to the Elephant and Castle 
station should be ready for opening in a few months. That would 
be the southern terminus of the line, but there would be a subway 
connecting with the City and South London Railway. As to the 
northern end of theline, they were very anxious to complete it 
through to Paddington as quickly as possible, and from Baker 
Street to Edgware Road the work was being rapidly pushed on 
with. The portion of the line beyond Edgware Road was included 
in the construction contract, but no work had yet been done on it, as 
they had decided to apply to Parliament for power to modify the 
interchange arrangements with the Great Western Railway. 
Satisfactory arrangements had been made for the interchange of 
traffic either by subway or footbridge with the several companies 
whose lines were crossed by their own. It was a remarkable fact 
that when all the tube railways now in course of construction were 
completed, it would be possible, withont coming into the open, to 
travel by means of their line and its connections not only between 
all the important railway termini, but also within a very short 
walk of almost every point in London. 

Sir ALGERNON WEsT seconded the motion, which was adopted. 
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Telegraph Construction and Maintenance Co. 


Ma. WX. SHUTTER predided at the meeting held at the offices on 
February 27th. After an appropriate reference to the late Sir 
Robert Herbert, and to the appointment of himself to the chair, a 
position in which he would be as devoted to the company’s 
interests as he had always been during his many years’ service. It 
would be a real pleasure and satisfaction to him to have Mr. F. R. 
Lucas as his joint mavaging director. Mr. Lucas, like bimself, had 
been “one of us” since the earliest days of the company, and his 
vast and varied experience in the manufacture of cables and in 
cable-laying in every part of the globe was of quite a unique 
character. The year which had just come to 4 close had been one 
of exceptional difficulty.- The accident which happened to the 
Colonia at Nova Scotia was at first a grave anxiety. Fortunately, 
the efforts of their officers were successful in getting her off the 
rocks, and the damage done did not prove so serious as was at first 
anticipated. She completed the laying of the Atlantic cable, and 
went into dry dock in London afterwards. She had been thoroughly 
repaired, and was reclassed by the Board of Trade, and stood at the 
same at Lloyd’s as at her launch. Although the greater part of the 
loss was covered by insurance, the company would bear part of it. 
This did not appear in the profit and loss account, as it was a charge 
against the insurance fund. The accounts for the period were on 
the whole satisfactory, and compared favourably with those of 1904. 
In that year the net profit was £48,825 against £73,911 this year. 
For 1904 the disposable balance was £146,000 against £153,580 on 
the present accounts. They now proposed to declare a dividend of 
10 per cent., making 15 per cent. for the year, and carrying forward 
£108,760 as against £102,079. 

After Mr. Crort had, on behalf of the shareholders, referred to 
the loss sustained by the death of Sir R. Herbert, and had con- 
gratulated the new chairman on his new position, the motion for 
the adoption of the report and payment of dividend was seconded 
by Sir JAMES PENDER, and carried. 

A few explanations of certain items in the accounts were given by 
the auditor (Mr. PLENDER). 

The retiring director and auditors were re-elected, and a vote 
of thanks closed the meeting. 


Notting Hill Electric Lighting Co. 


THE meeting was held on Tuesday at 140, High Street, Notting 
Hill Gate, W., Sir William Crookes, F.R.8. (chairman), presiding. 
In moving the adoption of the report (see ELECTRICAL. 
Review, February 23rd, 1906), the CHAIRMAN remarked that 
he had much pleasure in again presiding over a meeting 
of the shareholders of that company, and he had presided 
over every one of their meetings, with the exception of that of 1896, 
when he was in South Africa. The accounts showed a very satis- 
factory result, and it would have been even better had there not been 


a surprising absence of fogs during November and December. While 


those who lived in the neighbourhood were glad to be so free, it 
was a fact that a fog might have made a difference of a £1,000 to 
the company. The. shareholders would notice an item of £785 for 
Parliamentary expenses. It was the sum incurred in opposing 
measures during the last session of Parliament, measures, which 


if passed, would undoubtedly have had an injurious effect on the 


company's interests. He was glad to say that the opposition was 
successful, but he felt that it was a genuine grievance that they had 
had to expend money in protecting what were their statutory 
rights. Several measures which might lead to competition were 
being promoted this session, but they had the assurances of the 
promoters that there was no intention of interfering with the 
interests of that company. He hoped, therefore, that the amount 
charged for Parliamentary expenses would be much less this year, 
and that in the course of time it would have disappeared. 
Not only the shareholders, but the general public suffered 
by the company being put to such expenses, for they pre- 
vented a general reduction in the price charged for current. They 
had spent £76 in opposing the rate assessment, and, he was sorry 
to say that their case had failed, and that they had been advised 
not to carry the appeal any further. The rating of the individual 
property of the company had been increased from £4,598 to 
47,656, while that of the Wood Lane station had been raised from 
£3,507 to £5,688. It meant that the company would have to pay 
over £1,000 a year more in rates, or the enormous sum of £3,600 
a year—-over 10 per cent. of the total revenue going to the local 
authority. That was practically the only source which would 
increase their working expenses. The following figures would 
show the position of the company in the years 1904 and 1905, 
and for purposes of comparison he need only give those two 
years:— 


1904. 1905. 
Houses connected increased from .. i 2.267 to 2.496 
Vamps re T " ns 132,134 „ 143.102 
Units sold j s .. 1005,12. „„ 1,711,955 
aevvenue + 434.5 „ £55,314 
LUxpenses : 10 14.7I8 „ 15,67 
Profits 19.843 „ 19.983 


9 e . "3 . i 
Dividend on ordinary shares . Tper cent. „ 74 per cent. 


The company were joining with their neighbours, the Kensington 
and Knightsbridge Electric Lighting Co., the Westminster Electric 
Supply Corporation and the St. James’ and Pall Mall Electaic 
Light Co., in promoting a Bill to enable the companies to make a 
close working arrangement, and, if necessary, to erect a generating 
station somewhere on the banks of the Thames. satisfactory 
arrangements had been made. The cost of generating current at 
the Wood Lane works had now been reduced so much that it was 
below that of any similar station in London. In spite of the 
energies of the gas companies, the rate of progress continued 


satisfactory. New customers were coming to them, and 
the area of supply had greatly improved on account of the 
large amount of rebuilding which was taking place in the 
district. They had a new tariff for current supplied for power, 
heating or cooking, but they could not see their way to doing as 
other companies had done and reducing the price to 1d., for that 
would have been too low. They charged 3d. per unit during one 
hour, and made a reduction for a maximum quantity taken during 
20 hours. A canvass of the neighbourhood was being made, and 
they would shortly be issuing a monthly periodical setting forth 
the advantages of electricity as an inducement to customers. There 
had been some anxiety as to the prospects of electric lighting in 
London, but he saw no serious reason foralarm. They were quite 
able to compete with the gas companies, and he did not think that 
Parliament would consent to any interference with a business in 
which so many millions of capital had been placed by the puhlic on 
the moral understanding that they were not to be interfered with. 
As to & Royal Commission, he would welcome such, for they were 
ready to meet all demands and supply at a low figure. 

Sir R. BippurPH MARTIN seconded the motion. 

In reply to a question, the CHAIRMAN said the companies were 
only taking power to erect a generating station on the banks of 
the Thames, and there was no intention of doing this at present. 

The report was then adopted. 


Newcastle-on-Tyne Electric Supply Co. 


AN extraordinary general meeting was held on 15th ult. at New- 
castle, Mr. J. T. Merz presiding, when the Co.'s Bill was approved. 
Its object primarily was to ratify two agreements that had been 
entered into (1) with the Northern Counties Co. to take over their 
Orders and to supply the district which they commanded with 
electricity; (2) an agreement with the Durham Electric Power 
Distribution Co. for supplying to them wholesale, in bulk, elec- 
tricity, which they would then distribute. 


' Mersey Ràilway Co. 


Mr. FALCONEBR recently presided at a special meeting held at 
Worcester House, Walbrook, E.C., when the company's Bill for 
the present Parliamentary session for conferring further powers upon 
the company was submitted and approved. The objects of the Bill 
were for an extension of the period limited by the Act of 1900, 
during which the interest on the debenture stocks of the company 
other than the new first debenture stock is made contingent upon 
the profits of each year; it was proposed to extend that for a 
further period of five years. That provision was in the interests of 
debenture and shareholders alike. As concerning the ordinary und 
preference shareholders, it required no recommendation, becausc it 
was allin their favour. It was also in favour of the debenture- 
holders; it was really their question, and they had approved of it 
practically unanimously. The other provision of the Bill was to 
authorise the company to run motor-omnibuses in connection with 
its train service. These omnibuses were much needed, and would be 
a great convenience, not only for the railway passengers, but for the 
public of Birkenhead, but he would refrain from entering upon any 
discussion with regard to that, because the Birkenhead Corporation 
had seen fit to take proceedings for the purpose of raising the 
question whether the company was entitled to run motor-omnibuses. 
So far as the company was concerned, there was no doubt that it 
was a great advantage that this motor-'bus service should be 
carried on. 

A SHAREHOLDER asked if the negotiations that were pending 
with other railway companies for the purchase of the interests of 
this company were continuing or whether they were in abeyance. 
He did not wish the chairman to say anything to prejudice the 
negotiations—he only wanted a hint. 

The CHAIRMAN, in reply, said that when they were in a position 
to make any gtatement on the subject, they would at once do it, 
but he would only be misleading somebody if he gave a hint one 
way or the other. Pressed to say whether the negotiations were 
still proceeding, the chairman said he had given the only possible 
answer, Š 


— 


Oxford Electric Co. 


THIs company holds its meeting to-day at Oxford. 

The directors’ report says that the revenue account forthe year 
1905 shows a profit (including £899 brought forward from last 
year) of £12,823. After providing £2,103 for debenture aud other 
interest, and writing off £696 on account of hire-purchase installa- 
tions, the balance available for dividend is £10,024. To pay the 
dividend of 7 per cent. on the ordinary shares absorbs £6,475 ; 
£2,500 is placed to reserve and renewal of plant account, leaving 
a balance of £1,049 to be carried forward. It is estimated that at 
December 31st last there was the equivalent of over 73,000 8-C. p. 
lamps connected to the mains. The number of Board of Trade 
units sold during 1905 was 8 per cent. larger than in the previous 
year. The capacity of the generating station has been increased 
by the provision of a 200-Kw. generator and a new boiler; addi- 
tional coal storage has also been provided. Two transformers have 
been installed in the sub-stations, increasing the distributing 
capacity by 80 Kw. New sub-stations have been erected and 
equipped at Union Street and Ship Street, and enlargements and 
improvements have also been made to the sub-stations at North 
Parade, Queen Street, and Police Station Passage. The supply 
mains have been extended in many directions, and the capacity of 
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the high-tension trunk mains has been largely increased. The 
whole of the authorised capital of the company having been issued, 
the directors, in order to provide additional capital for the exten- 
sion of the undertaking, have resolved to increase the capital by 
the creation of 10,000 cumulative 5 per cent. preference shares of 


£5 each, which will, in the first instance, be offered to the share- 
holders. l l o : 


Charing Cross, Euston and Hampstead Railway Co. 


THE half-yearly general meeting of this company was held on 
Monday, at Hamilton House, Victoria Embankment, E.C., Mr. 
Cecil A. Grenfell (chairman) presiding. The meeting was private, 
but our representative was informed that the motion for the adop- 
tion of the report was moved by the Chairman and seconded by 
Mr. F. M. Ogilvy. ; | 

We understand that the whole of the tunnelling has now been 
completed, and that the electrical equipment and rolling stock have 
been ordered. The line will be opened, it is anticipated, early in 
1907. The amount expended during the half-year was £561,783, 
making a total of £3,934,477. . 


Kensington and Knightsbridge Electric Lighting. Co. 


THE directors’ report, presented at the meeting held yesterday, 
‘shows that during the year 1905 the number of houses and shovs 
connected with the system has increased from 3,451 to 3,693, while 
the number of lamps, calculated on the usual basis of 8 c.P., has 
increased from 303,048 to 326,827. The renewal account now 
stands at £57,670, being an increase of £1,738 over the amount 
of the account at the end of the previous year. After providing 
for the amount placed to renewal account, writing £346 off cost of 
purchase of South Kensington Order, in the capital account, and 
after paying the dividends on the 6 per cent. first preference shares 
to June 30th, 1905, on the 5 per cent. second preference shares to 
September 30th, 1905, and an interim dividend at the rate of 10 
per cent. per annum on the ordinary shares for the first half of the 
year, the balance standing to the credit of the net revenue account 
for the year 1905 is £15,775. Of the above sum, £1,500 has been 
appropriated to the payment of the first preference dividend to 
the end of the year, and £625 has to be set aside to meet the 
portion of the dividend on the second preference shares accrued 
to the same date. It is proposed to pay out of the balance of 
£13,650 a further dividend on the ordinary shares at the rate of 
10 per cent. per annum for the past half-year, making, with the 
interim dividend paid on August lst, 10 per cent. for the year. 
This will leave a balance of £8,400 to be carried forward. During 
the year further substantial reductions have been made in fhe 
charge for supply, representing & considerable saving to the 
consumers. 


At the last annual meeting the question of the directors’ remuneration was 
reconsidered, and a sum of £750 was voted to the directors by way of additional 
remuneration for the year then last past, and it was resolved that for the 
ensuing vear, that is for the year 1905, and for the future, their remuneration, 
instead of being, as in the past, £1,000 per annum, should be 41.750. Objection 
has since been taken upon the ground that only a few shareholders were present 
at the meeting at which the change was resolved upon, and that no previous 
notice had been given that the question would he raised. In these circum- 
stances the directors propose that tlfe question should again be dealt with at 
the approaching meeting, and a resolution will be submitted for the approval of 
the shareholders, providing for the confirmation of the resolution of last vear, 
and that the remuneration of the directors shall, nntil otherwise resolved by the 
shareholders, be fixed at £1,750 per annum. A shareholder who has a consider- 
able holding in the company's shares is of opinion that the amount named would 
be unduly large, and has intimated his intention to move a resolution in the 
following terms: That inasmuch as the motion which was carried at the last 
meeting, when onlv nbout a dozen shareholders were present, and of which no 
notice had been given to increase the directors' remuneration from £1,000 to 
£1,750 a year, and to be retrospective as regards the preceding year, appears to 
have been irregular, if not illegal, it be now rescinded.” 


Westminster Electric Supply Corporation. 


THE meeting of this company was held on Wednesday at Eccieston 
Place, Mr. Edmund Boulnois presiding, in the absence of Lord 
Suffield. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
February 23rd, 1906), the CHAIRMAN said that there had been a 
reduction in the profits. Three factors had primarily conduced to 
this diminution, viz, the reduction in charges, which had 
temporarily lowered the income, the increase of rates, and Parlia- 
mentary expenses. 
new valuation there was an increase in rates of not less than 47.000 
a vear, or over 60 per cent. This took effect from March 31st next, 
so that. they would have to pay over £5,000 more this year than 
last, which was equal to 1 per cent. dividend on the ordinary 
shares. Ten years ago their rates were 5s. 3d. in the £; they were 
now 6s. 10d. on a very much higher assessment. These increasing 
rates were a serious factor in any business concern, and he feared 
they could not look for much, if any. improvement, considering the 
extravagant manner in which local authorities throughout the 
country were spending money. This handicap must, of course, have 
an appreciable effect on the possibility, however much desired by 
the directors, of making further reductions in the charge for supply. 
In the last few years there had been a great increase in the demand 
for current for purposes other than lighting, and this demand they 
had done everything they could to encourage. Thev were able to 
supply current for driving motors, heating and cooking, at a cheap 
rate because the demand for these purposes was spread over much 
longer hours than the demand for lighting. It was largely 
the hope of beingkable to take this business from existing 


They would see from the report that on their ' 


companies which had led to the introduction of so many 
Bills in Parliament, and therefore to the legal expenses they 
incurred last year in defending their position. As showing the 
increase in their business in that direction, he mentioned that they 
sold last year for these purposes more units than they sold 11 years 
ago for all purposes combined, and they hoped to be as successful 
in competing with the gas companies in this class of business as 
they had been in lighting. Their charge of 1d. a unit for this 
description of supply came into force on January Ist. This would, 
he was sure, compare favourably with any of tbe complex charges 
proposed by those companies who were seeking to obtain powers to 
supply for similar purposes in the County of London. The fight in 
Parliament concerning electricity supply was to be continued this 
session. and the London County Council had now entered the lists. 
The Bill they were promoting jointly with other West End com- 
panies did not seek to trench upon the rights or powers of any 
other company, but was a Bill to allow of association for certain 
definite objects which they considered to be in the interesta of the 
consumer. The question, however, arose as to whether such a 
matter as the supply of electricity to the metropolis, which was of 
importance not only to the supply companies, but to the users of 
electricity and the ratepayers of London, could be properly dealt 
with piecemeal by means of competing Bills before a Parliamentary 
Committee, or whether the time bad not arrived for the whole subject 
to be referred to some authority with a wider reference. That 
companies who were satisfactorily carrying out their duties under 
powers granted them by Parliament, and under the supervision of 
the Board of Trade, should year after year be put to heavy 
expense in defending their position could not be considered equitable, 
and should certainly be brought to the notice of the House of 
Commons. They, and other companies also, had made full provision 
for, and were capable of supplying, any demand they were likely 
to be called upon to supply in bulk or otherwise. The sanguine 
estimates of promoters as to the cost at which they could generate 
ele.:tricity under the most favourable conditions were not the only 
factor which should be taken into consideration in dealing with the 
supply of electricity in London. The capital which had been 
already expended under the authority of Parliament, the 
restrictions under which the existing systems of supply were 
working, the effect on consumers of the competition which had 
been allowed in some districts in London, and disallowed in others, 
and the increased cost due to the purchase clauses, were at least as 
important. The problem of providing the cheapest and most 
reliable supply to consumers could never be properly solved unless 
these factors also were carefully inquired into. Any hasty and 
partial legislation was quite likely to make matters worse instead of 
better. Another matter be wished to refer to, was their Millbank 
Street station. Under the Thames Embankment Improvement 
Scheme, the London County Council obtained powers to acquire the 
land on which this station stands, but they were bound to reinstate 
the company. This matter had been referred to arbitration, which 
was now proceeding. As stated at the extraordinary general 
meeting, held in October last, the directors, after full and careful 
consideration, were of opinion that jt was desirable to take steps 
to provide for raising from time to time in the cheapest way 
the capital estimated to be necessary for the remainder of their 
term. The scheme for the conversion of the 5 per cent. preference 
shares and the issue of 44 percent. preference shares had now been 
carried through. The whole of the issue of 50,000 new 44 per 
cent. preference shares was subscribed at a premium of 7s. 6d. per 
share, and the board thought they could congratulate the share- 
holders upon the result of a somewbat unique scheme for carrying 
out the necessary increase in the company's capital. 

Mr. J. Browne MARTIN seconded the motion, and it was 
carried. 


London United Tramways (1901). Ltd. 


'Pux report for the year ended December 31st, 1905, states that the 
gross receipts amount to £301,350, and the working and general 
expenses and renewals to £175,314, leaving, with the balance brought 
forward, a net revenue of £126,600. After payment of debenture | 
interest and the dividend on the preference shares for the year, 
there remains £30,447. An interim dividend at the rate of 4 per 
cent, per annum, less income-tax, was paid in August, leaving a 
balance now available of £18,234. It is proposed to pay a final 
dividend on the ordinary shares for the half-vear ended December 
31st at the rate of 2 per cent. per annum, less income-tax, to place. 
£10,000 to reserve, and to carry forward £1,116. The sum proposed 
to be placed to the reserve fund would bave enabled the directors 
to pay a dividend on the ordinary shares of 4 per cent. for the 
year, but the board feel that the policy of substantially strengthen- 
ing the reserve fund out of revenue, in addition to maintaining the 
company’s plant and equipment in the highest state of efficiency, 
will commend itself to the sharcholders. The gross receipts show 
an increase of £5,115, whilst the operating expenses have decreased 
by £875. The total number of passengers carried was 49,157,139, 
an inerease of 1,030,412. Since the last general meeting the con- 
struction of the authorised tramways in Kingston, Surbiton, and 
New Malden, and between Brentford and Hanwell bas been under- 
taken. The works are practically complete, and it was anticipated 
that the lines would be approved by the Board of Trade and opened 
for publie traffic on March Ist. The directors intend to proceed 
immediately with the construction of the tramways from New 
Malden to Wimbledon, Merton and Tooting. ‘The carrying out of 
these lines is of paramount importance, inasmuch as when complete 
they will afford valuable tbrough facilities over the company's 
system in Middlesex and London and the electric tramways of tbe 
London County Council, 
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National Telephone Co. 


THE meeting of this company was held on the 22nd ult. at 
Hamilton House, Sir Henry Fowler, M. P., in the chair. 

In proposing the adoption of the report, the CHAIRMAN said that 
the income accrued for the half-year had amounted to £1,125,978, 
which was an increase over the corresponding period of £92,272. 
Naturally, the Post Office royalties had increased, the amounts being 
£95,195 in 1904 and £105,866 this half-year. As showing what a 
burden these royalties had been to the company, and how largely 
they had contributed to the public purse, he might say that since 
the first licence was granted in 1881, they had paid over 2 millions 
in royalties. With their increased receipts, their working expenses 


had naturally increased. They bad amounted to £647,846, against ' 


£591,635—an increase of about £66,000. The net result was that, 
after deducting the royalties and working expenses, there was a 
profit of £372,265, being an increase in the half-year of £25,390. 
After payment of the dividends there was a balance of £134,858, 
and they proposed te carry £125,000 to the reserve fund, which 
would leave a balance of £9,858 to be carried forward. Comparing 
the years 1904 and 1905, the gross income in 1904 was £2,019,000 and 
in 1905, £2,212,000, showing an increase of £193,380. The profit 
had been £730,743 in 1905, as against £678,346 in 1904, or an 
increase of £52,397. At the end of 1904 the reserve fund stood at 
£1,503,410 ; it now stood at £1,912,475. They had increased the 
number of their stations from 315,829 to 362,413 and the staff had been 
increased from a total of 13,844 to 15,702. The number of messages 
carried last year was something over 100 millions, while the number 
of inland telegrams for the same year was 88 millions, so that the 
telephone service was supplying many more messages than the 
telegraph. The average receipt per exchange message was & 
fraction under 4d. The growth of the business was most remarkable 
—especially in London. A good deal of uneasiness was expressed 
by some shareholders, when the London agreement was completed, 
who thought that that agreement would act prejadicially on the 
business of the company. That, however, had not been the case. 
When the Metropolitan area came into competition with the Post 
Office they had 47,053 stations. The Post Office had now been in 
competition with them for practically four years, and they had got 
31,000 stations, hut the company’s stations had gone up to 72,860, 
proving the truth of what the board had frequently said, namely, that 
there was ample room for an extension of the service, and that the 
arrangement they entered into with the Post Office in 1902 had 
worked advantageously both for the company and the Post Office 
and for the public. The principal event of the past year had been 
the agreement for the sale of the company’s property to the Post 
Office at the end of the year 1911. The sale was, for all practical 
purposes, a compulsory one as far as they were concerned, as their 
licence then expired, and they had been given to understand that 
it would not be renewed. As they were aware, a Committee of the 
House of Commons very carefully considered the agreement and 
made certain modifications, the. most important of which, and one 


which the company was very pleased to accept, related to a 


provision for the bulk of the company's servants when the 
Government took them over. Nearly all of the employés 
would be taken over by the Post Office, and would be in 
the same position as if they had remained in the company's 
service. As regarded the limited number of their staff 
to whom those conditions did not apply—those getting salaries 
of £700 a year and upwards, he was sure it would not be the wish 
of the shareholders that those valuable servants should be left out 
in the cold, and to meet their cases the directors proposed to estab- 
lish a fund out of the revenues of the company to be applied at 
their discretion in compensating those servants and officials. As to 
their attitude for the next six years, it was the policy of the board 
to continue to extend the service and to keep it well up to date. 
The telephone undertaking was one that could not stand still—it 
must either go forward or go back. As showing the spirit in which 
the board approached this question, immediately the House of 
Commons sanctioned the agreement, they sent their manager, Mr. 
Gaine, and their engineer-in-chief, Mr. Gill, to Amcrica to make 
an investigation into the latest developments of telephony in the 
United States. Some people talked as if England was the worst 
supplied country in the world as regarded telephones. That was 
notso. Asa matter of fact, it was the second best, and what they 
had always aimed at was to get up to the American standard. As 
showing the difference in the use of the telephone in London and 
New York, London with a population of 64 millions had over 
100,000 stations ; while New York with about one million less 
population, had 280,000 stations. He might say in passing that the 
telephone was dearer in New York than in London. He now had 
to make an announcement which, he could say without the slightest 
affectation, gave him great regret, and that was that having been 
appointed to an office under the Government, he felt it his duty to 
retire from his membership of that board, and consequently from 
the chair. He had always taken the deepest interest in the com- 
pany ever since his connection with it, and quite early he satisfied 
himself that very great injustice had been done to it by the 
criticisms: levelled against it. The board had at one time been 
crippled by want of funds from doing all they would have desired, 
but since they had had the benefit of the London agreement and a 
freer hand in reference to capital, the company had redressed most 
of the grievances which had been so loudly complained of. The 
paid-up capital of the company in 1900 was 7 millions, to-day it 
was 94 millions. The expenditure then on capital account was 
£8,086,000, to-day it was £11,830,000, an increase of 3} millions, 
The reserve fund in 1900 stood at £883,000, to-day it was £1,912,000, 
all of which had been taken out of the profits of the company. In 
1900 the number of stations was 200,000, to-day they numbered 
300,000; the staff had increased from 10,000 to 15,700; the 


brought forward from last year, a total of £66,698. 


gross income from £1,432,000 to £2,212,000,- and the Post 
Office royalties from £140,000 to £206,000. Those figures, 
he thought, reflected some credit upon those who had had 
the financial and administrative management of the company, and 
it was with real regret that he severed his connection with it. 
| Mr. G. FRANKLIN, in seconding the motion, said he was sure that 
all the shareholders would agree that the retirement of Sir Henry 
Fowler from the company would be a very great loss. 

The report was adopted. . 

Subsequently a special meeting was held, when resolutions were 
agreed to converting 90,000 ordinary shares into preferred and 
deferred stock. | 


W. T. Henley's Telegraph Works Co. 


Tue directors’ report submitted at the meeting held yesterday, says 
that the accounts show that during the year a net profit has been 
made of £50,100. After payment of directors' and auditors' fees, 
debenture interest and expenses of issuing new debenture stock, 
and making sufficient allowance for depreciation of buildings, plant, 
machinery, &c., there remains £40,187, making, with 426, 512, 
The directors 
have transferred £5,000 to the reserve account and recommend the 
payment of a dividend on the ordinary shares of 15 per cent. (less 
income-tax), of which an interim dividend of 5 per cent. was paid 
on September 1st last. These payments will, together with the 
preference dividend for the year, amount to £44,000, leaving a 
balance of £22,698 to be carried forward. To meet the growing 
requirements of the business £300,000 new debenture stock has been 
created. Of this stock £150,000 has been issued, and the former 
debenture stock has been redeemed. The whole of the expense of 
this issue has been charged against the accounts for this year. The 
construction of the Gravesend Works is approaching completion, 
and it is expected that manufacturing will commence there in the 
course of a few weeks. 


Blackpool and Fleetwood Tramway Co. 


THE meeting of this company was held last Friday at Manchester, 
Mr. George Richardson presided. The report for the half-year 
showed that, including the sum brought forward from the previous 
account, the balance of profit, after providing for debenture 
interest, was £9,537 ; and the directors recommended a dividend at 
the rate of 9 per cent. per annum, which absorbed £6,750, writing 
off a sum of £750 for depreciation reserve, and transferring £220 
to general reserve account, leaving a balance of £1,787 to be carried 
forward. : M. 

In moving the adoption of the report, the CHAIRMAN said it was 
not so satisfactory as the directors had hoped. The falling off in 
the receipts for the past half-year was readily accounted for. The 
motor meet on the Blackpool Promenade was responsible for a por- 
tion; it diverted the traffic from the trams, and there was likewise 
a falling off in the traffic receipts from Fleetwood, arising from a 
shortness of labour at the docks. The local traffic showed a steady 
increase, and the directors were looking forward to a busy season. 
On the expenditure side the increase was brought about by in- 
creased rates and taxes. The directors had appealed against the 
assessment, but without success. The decision of the Court against 
them was a halting one, and the appeal would be prosecuted in & 
higher Court, and carried to the House of Lords if necessary. 

The report was adopted. 


London Electric Supply Corporation. 


Ow the 22nd ult. the ordinary general meeting of this company 
was held at Winchester House, Mr. R. H. Benson presiding. 
The CHAIRMAN, in moving the adoption of the report 
(sce ELXCTRICALL Reviæw, February 16th), said that, during 
a period of nine years, the units sold by the company had 
increased from 2,279,000 in 1897 to 13,000,000 in 1905, the 


cost per unit had fallen from 3°55d. to 0'95d.; the gross 
revenue had increased from 450, 000 to £130,000, the net 
revenue had advanced from £16,570 to 478,721, and the 


capital expenditure, which was £800,000 in 1897, amounted last 
year to £1,065,000. The power business of the company began in a 
very small way in 1903, whereas in the past year 59 per cent. of the 
units sold were for power, as distinguished from lighting purposes. 
They were prepared to meet any demand for power in their area ag 
defined by Act of Parliament. Last year they earned 10 per cent, 
on their capital and paid 3 percent. on the ordinary shares, and 
put the balance to the reserve fund, increasing it to £25,000, and a 
contingency account was started of £5,000. They had in the past 
year earned rather more than 13 per cent., and they proposed to pay 
a dividend of 4 per cent. After paying £1,946 for exceptionally 
heavy Parliamentary expenses which they were put to last year, 
they were going to double both the reserve and contingency 
funds, which would leave them at £50,000 and £10,000 respec- 
tively, and they would carry forward £3,141,as against £2,000 brougl t 
in. Those results had been accomplished in the face of seveie 
competition, besides decreasing prices. There were no fewer than 
11 different competitors, of whom two were borough councils. For 
the borough councils they had offered to do the Council's lighting 
business cheaper tban they were doing it themselves, but the offer 
was refused. Some of the shareholders might think that another 
£3,000 could have been spared to pay a dividend of 5 per cent., 
but those who urged that course, were referred to past sacrifices 
-when no dividend was paid -on the ordinary shares for 18 years up 
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to 1904, and the capital had been written down E227, 000, making the 
shares £3 instyad of £5. Those sacrifices were constantly in the minds 
of the directors, whose object was to retrieve their position, and the 
only way in their opinion was to pileupthe reserve fund nowthatthey 
had the money to do it so as to strengthen the company physically 
and financially, to husband their resources, and to improve their 
credit. If profits increased as they were doing, they would soon 
be able to pay larger dividends. Negotiations for what was the 


largest and most important contract which had ever been let in the 


City, were nearly completed. Although the agrecment was not 


signed, there was every reason to believe that they were agreed on : 


all points. An issue of capital would be made to the shareholders 
as goon as the contract was completed to provide the extra capital 
for new plant, &c. Last year £42,000 was spent on capital 
account, but not a single debenture share had been sold 
against it, and on December 31st they had £59,000 cash assets, 
as against £39,000 cash liabilities. The contract with the L.C.C. 
had been renewed for another three years at the expiration of the 
present one. At present the Council were taking more power from 
them than ever, but when their generating station was completed 
the L.C.C. would not be lost to them for at least three years, and 
perhaps not then. At their station at Deptford they could produce 
power cheaper than anywhere in the County of London, and that 
was the strength of their position. They could sell power at 2d. 
per unit to any large consumer who would keep their plant running 
continuously and not intermittently, and they were even prepared 
to sell it at 4d. per unit to any consumer who would keep their 
power going for 24 hours per day. In 1904 the total cost of pro- 
duction upon sales of 10,500,000 units was 1:21d. per unit against the 
1776d. of all the other London companies, while last year on a sale 
of 13,000,000 units the total cost was down to 95, or under a penny, 
being the lowest of any company. Their works cost, without rates 
and taxes, distribution expenses, &c., was 62d. per urit, and their 
works cost per unit generated was under 4d. When they sold 20, 
30, 40, or 50 million units they would cheapen their cost of pro- 
duction indefinitely and be able to reduce the price to the public. 
In conclusion, he said that the Administrative County of London 
Bill and other Bills were coming up again this year in Parliament, 
and they would have to fight the same battle over again as they 
did last year. 

Sir WM. Preece seconded the motion, and the report was 
adopted. | 


South Metropolitan Electric Light and Power Co. 


Mr. H. Sr. JORN WiNkwonTH presided on Monday at the meeting 
held at Winchester House. | 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
Feb. 23rd, p. 307), after referring to the loss they had suffered by the 
death of the late chairman, Sir JoHN WILLOX, the chairman, said that 
the business continued to make steady progress. The lamp connections 
had increased by 17,283, which, with the exception of last year, 
when the Crystal Palace area was taken over, was the largest 
increase they had had, and it made the total 125,674 of 8 c. p. The 
consumers had increased to 2,858, and the net revenue from 
£16,574, to £22,131, which latter figure included a full year's working 
of the Crystal Palace area, as compared with 64 months in the 
previous year’s accounts. This, added to the amount brought for- 
ward from last year, made a total of £28,838. After deducting 
debenture and other interest and interim dividend on preference 
shares, tbere remained a balance of £17,885, which was to be dealt 
with as stated in the report. After payment of the dividends pro- 
posed, the directors had placed £4,000 to the credit of depreciation 
account, as compared with £2,250 last year, making the amount of 
this account £8,500. £3,500 has been placed to reserve account, 
£1,745 had been applied in reduction of preliminary expenses 
account, and the amount carried forward has been increased from 
£6,706 to £7,748, so that altogether an amount of over £10,000 had 
been set aside during the year. "There had also been written off 
other capital assets, a further sum of £53,079 as referred to in the 
report. The purchase of the Crystal Palace District Electric 
Supply Co. had now been completed. The works in connection 
with this area had been carried out during the year, and the com- 
pany was reaping the benefit of a more economical supply to 
that district. The public had also benefited by a more efficient and 
reliable service and at a lower price, and many of the consumers 
had expressed themselves as well satisfied with the present supply. 
The demand for power continued to increase, and in order to foster 
this important branch of their business, the directors decided to 
make substantial reductions in price as from the beginning of last 
year. The full benefit of the extra business which was 
expected to result from ‘these concessions was, to a 
large extent, postponed owing to many power users deciding 
to delay the adoption of electric energy for their works 
until they saw the result of the Power Bills which were being 
promoted in Parliament, and to a general misunderstanding of the 
terms upon which supply would be available if these Bills passed. 
It. was extensively advertised that electric energy would be supplied 
for power at d. per unit; whereas, the lowest price scheduled in 
any of the Bills was 3d. per unit plus a dead rent of £1 per quarter 
for each kilowatt demanded, which, in the case of a reason- 
able load factor, would make the price 14d. per unit. The South 
Metropolitan Electric Light and Power Co. had extensively notified 
likely consumers that they could obtain from this company an 
immediate and cheap supply of energy, and negotiations were 
proceeding for several extensions of existing orders and other large 
contracts for power, which reudered necessary the increase of their 
generating machinery. Before proceeding with the new engine 
nnd boiler house, which they were erecting under the terms of the 


Company's Act of 1903, and which would not bo the subject of 
purchase by tho looal authority, their managing director (who, in 
this capacity, had always acted as the company’s engineer-in:chief) 
visited several of the principal generating stations in this 
country and on the Continent, and the new power house 
they were erecting combined all the most up-to-date im- 
provements, which the directors believed would enable 
the company to produce energy on a large scale at a price which 
would compare favourably with other generating stations in London, 
Several Bills affecting the company were being introduced into 
Parliament in the ensuing session, which were receiving careful 
attention in order to safeguard shareholders' interests, and the 
directors were promoting a Bill which was not intended to be in 
any sense an aggressive Bill, but sought power to make agreements 
with other anthorised users for mutual assistance, and for the 
giving or taking of supply in bulk, and also to supply railways. 
He could not say whether Parliament would sanction tbe Bill, but 
if power to make agreements were authorised, it would enable the 
companies to co-operate by joining up their areas of supply, 
whereby considerable economies could be effected; this, in his 
opinion, would be much morc in the interest of the public than the 
granting of fresh powers, which must result in a duplication of 
works and unnecessary breaking up of streets, for which the public 
would ultimately have to pay. The power asked for would not 
only assist the directors in providing a satisfactory return upon the 
capital invested in the undertaking, but also help in the continuance 
of their policy of making reductions in price from time to time ag 
the demand for energy increased. He felt it was most desirable 
that the cost of electric light should, as soon as possible, be fo 
reduced as to bring its advantages within the reach of the large 
industrial population throughout the company's area of supply, 
which embraced about one-fifth of the County of London south 
of the River Thames and certain areas beyond, and if the electric 
supply companies were left alone the directors confidently believed 
this would, a little later on, become possible as the demand for 
power increascd. The prospects of business during the present 
year were encouraging. 

Mr. H. W. BOWDEN, M. Inst. C. E., M. E. E., the nanaging 
director, in second ing the adoption, said that in analysing the 


figures and comparing them with the previous year it should be 


borne in mind that they had only six months’ working of the 
Crystal Palace Co.'s area in 1904. Steady progress had been made 
both in regard to lighting and power, but it would, in his opinion, 
be idle to deny the wisdom of a sound and prudent policy in view 
of last year's events. He referred to tne threatened invasion of 
their area by the Administrative Company. Although starting in a 
comparatively small way the company had consistently cultivated 
power and had from time to time, as the costs had been reduced, 
lowered the price for both lighting and power. The unite sold for 
power in 1904 were 38:5 per cent. of the total (for the Northern 
area about 50 per cent.), and fur the last year 40°5 per cent. From 
the information at his disposal this was, he believed, the highest 
percentage of any London company, exclusive of the special supply 
giveu by two companies for the London County Council trams, The 
average price obtained in the year 1904 was 4°25d., and in 1905 it 
was 374d. The lighting units were 1,380,699, and the power units 
863,617 = 2,144,316, being an increase of over half a million units sold. 
The capacity of the station was 30,000 kw. The price to be 
charged for transformed energy was rather less than 4d. per unit. 
The first instalment for their own new building was two 1,500-Kw. 
turbo-generators, and the next instalment should be two 3, 500-K w.; 
total, 10,000 kw. This plant would complete the first portion, or 
north section, of a 30,000-Kw. (normal) power house; maximum, 
60,000 H.P. The capital cost for the first instalment, viz, two 
1,500-x w.—was about £16 per xw., which included two 42-in. ri ver- 
circulating water-pipes, sufficient for the first portion—viz., 
10,000 x w.—for which the capital cost would be approximately £11 
per xw. The figuresgiven in the report showed simply and clearly 
the progress of the company, but for those members who would like 
further particulars he would mention that for the combined 
stations the comparison was as follows per unit sold: - Coal for 
1905, 54d. against 7d. for 1904; works costs, 85d. against 1'06d. for 
1904; total costs, 148d. against 1°8d. for 1904; efliciency of dis- 
tribution, 80 per cent. against 78 per cent. for 1904. The inquiries 
already received regarding a bulk supply since starting the 
erection of the new power house spoke well for the future, providing 
they were in a position to generate at the lowest possible cot, and 
had been obtained from regular consumers—by that he meant 
apart from any temporary supply for L. C. C. trams. They bad 
negotiations pending for nearly 1,000 Kw., part of which would be 
for new consumers, part for extensions to existing installations, and 
part for supply in bulk (under their 1903 Act) at the boundary. In 
addition to the above, they bad been asked to quote for a supply 
of 1,000 kw. to two consumers (total, 2,000 KW.). The demand for 
electric power was rapidly increasing, and apart from the two special 
consumers referred to, they ought to be in a position to meet this 
demand and to quote such rates as would not only secure new 
customers, but retain the present ones. The board had therefore 
decided, after careful consideration, to extend the present station, 
which had an available capacity of approximately 2,300 xw. (the 
maximum load on this station last year being about 1,400 Kw.) 
exclusive of the emergency or factory load, which might be any- 
thing up to a further 400 xw. Having this object in view, he 
visited several stations, and it was decided to extend on the lines of 
the new St. Denis power house, Paris, which was, so far as he was 
aware, one of the very latest and most up to date, erected for the 
purpose of supplying cheap electric energy for the Metropolitan 
Railways of Paris, and to afford a supply in bulk to the electric 
lighting stations as their concessions run out. The site was at St. 
Denis on the Seine, a suburb of Paris, where there was an 
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abundant supply of aooll water for condensi urposes, 
this they had ‘etary hope of doing, The whole of the 3 Works 
in progress were under oontract to be finished by June next, being 
subject to a heavy penalty for non-completion, and when finished 
should be one of the most efficient power houses in London, 
With their new station they expected to be in a position to 
generate for the same output and load-factor at as low a rate, if 
not lower than any other company in London. The company's 
Station was situated within a few hundred yards of the site 
scheduled by the Administrative Co. last year, and it was very 
advantageously situated for cheap production of electrical energy, 
having a large area of freehold land available for extensions, with 
river-side wharf for the cheap unloading of fuel, and an abundance 
of water for condensing, whereas many of the other stations in 
London which were restricted to the area of the parish or local 
authority where the powers were granted were obliged to erect 
stations within that area, and consequently were not possessed of 
the same advantages. It would, therefore, appear reasonable to 
anticipate that it would be more economical for them in the future 
to co-operate with other companies who were more advantageously 
situated, rather than to expend further capital on generating plant 
at their own stations, 

Col. Pearson asked for information on one or two points in the 
accounts. The balance-sheet showed that £422,777 had been 
expended up to the end of 1905, and this included £22,158, the sum 
paid to the debenture-holders for extinguishing their rights. He 
ventured to believe that it would have been better to have deducted 
that sum from the total so that the capital account would then have 
stood at £400,000, and they would still have kept that £22,158 on 
the asset side and have gradually written it off year by year. He 
thought an effort should be made to keep the item of sundry 
debtors for current supplied at not more than a quarter in arrear. 
The year's income was £35,000, but the item stood at £14,603. 

The CHAIB MAN explained that the Christmas quarter was the 
heaviest — £13,500. 

Mr. Horace Boot congratulated the directors upon their maiden 
dividend, although it was only £2,000, but he hoped they would 
stop spending capital. He had year after year objected to their 
continuing to increase the capital unless they increased the pay- 
ment of dividend. It was wrong policy. Their shares were nearly 
as low as ever, and were likely to continue so unless they shut up 
their capital account. The speaker entered in detail into the 
capital increases during a number of years, which had not been 
accompanied by dividends. If they looked at the depreciation 
account they would find where the dividend ought to have gone. 
Although he had held shares from the beginning, he had not had 
any of the 7 per cent. preference shares offered to bim. 

veral other gentlemen in the room also said that they had not 
received the prospectus of these shares. 

Mr. Boor said that there must have been neglect on somebody's 
part. He had worked out the cost of the works per Kw., and it, 
was £150. That was far too high. If they watered the capital 
they could not pay satisfactory dividends, The only people getting 
any advantage were the preference shareholders. Mr. Boot once 
more protested against the directors’ fees, and said that if the 
original prospectus had been kept to the shareholders would have 
had 5 per cent., and perhaps 7 per cent., for the last three or four 
years. Mr. Boot repeated his demand for the capital account to be 
closed, returned to the failure of the company to offer him the 
7 per cent. preference, said a good word for the Bill under which 
the company proposed to work in harmony with other companies, 
and hoped that no more shares would be issued at the exorbitant 
interest of 7 per cent. z 

Mr. KrersHaw said that Mr. Boot had made out an excellent 
case for the directors. He referred to the difficulty they had had 
in the past in getting money even at 7 per cent., but the directors 
would be bordering on insanity if they issued the balance of that 7 
per cent. issue. He thought that Mr. Boot's position at the meetings 
year after year was derogatory to the interests of the company. 
Last year he was crying for a dividend on the ordinary shares. 
This year he had got one, and he told them it ought to have gone to 
depreciation account. 

The CHAIBRMAN, in reply, said that Colonel Pearson's remark was 
a question for the auditors. The issue of preference shares was 
circularised to all shareholders on the register at the time of issue, 
and shareholders could satisfy themselves by inspecting.the post- 
book at the offices. With regard to capital, it was impossible for 
them to stand still. By keepipbg abreast of the times they were 
able to produce an increasing return on the capital invested. For 
the year 1902 the return. on the average capital expenditure was 33 
per cent., for 1903 it was 44 per cent., for 1904 it was 54 per cent., 
and for Jast year it was over 6 per cent., so that the progress was 
continuous. Although they had speut more money, they were earning 
more. 

The report was unanimously adopted, and the dividend resolu- 
tion passed. The retiring director and auditors were re-elected, 
and a Wharncliffe meeting followed, at which the company's 
Bill was approved. A vote of thanks closed the meeting. 

Warrants for dividends on the ordinary and 7 per cent. cumula- 
tive preference shares were posted to the shareholders on the 27th ult. 


County of Durham Electrical Power Distribution 
Co.— The directors have recommended dividends for the year ended 
December 31st, 1905, at the rate of 5 per cent. on the preference 
and 4 per cent. on the ordinary shares. 


Newcastle-upon-Tyne Electric Supply Co. — The 
directors recommend a further dividend of 53 per cent., making a 
total of 8 per cent. for the year 1905. The dividend for 1904 was 
&t the same rate. 


Stock Exchange Notices.—A pplications have been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to: 

Malacca Rubber Plantations, Ltd. 95, 000 74 per cent. participating cumula. 
tive preference shares of £1 each. : 
and allow the following securities to be quoted in the Official 
List :— 

Buenos Ayres Lacroze Tramways Co.—5 per cent. first mortgage debenture 
stock. 

Yorkshire (West Riding) Electric Tramway Co.—40,000 ordinary shares of £5 
each, fully paid, Nos. 70,001 to 110,000; and 46,261 6 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 1 to 46,621. 

The Committee have (1) appointed special settling days as 
under :— ; | 

Thursday, March 8th.—W. T. Henley's Telegraph Works Co.— 441,978 44 per 
cent. first mortgage debenture stock. | 

Friday, March 9th.—W. T. Henley's Telegraph Works Co.—Scrip (fully and 
partly paid) for £108,022 44 per cent. first mortgage debenture stock. 

Wednesday, March 14th.—Shanghai Electric Construction Co.—317 shares of 
£1,000 each, £200 paid, Nos. 1 to 317. 

And (2) ordered the undermentioned securities to be quoted in 
the Official List :— 

United River Plate Telephone Co.—Further issue of 10,000 ordinary shares of 
£5 each, fully paid, Nos. 70,001 to 80,000. 

W. T. Henley's Telegraph Works Co.—4£41,978 4à per cent. first mortgage 


debenture stock, and scrip (partly paid). for £108,022 44 per cent. first mortgage 
debenture stock. 


Metropolitan Electric Supply Co.— The directors 
recommend payment ofa final dividend for 1905 of 5s. per share on 
the ordinary shares, making a total distribution for the year of 10s. 
per share, or 10 per cent., carrying forward £2,219. Last year the 
dividend was at the same rate. 


Brompton and Kensington Electricity Supply Co. 
—The revenue account for the year ended December 31st shows a 
balance, subject to audit, of £29,940, making, with the balance 
brought in from 1904, a total of £35,924. After deducting the 
balance of interest account, providing dividends on the preference 
shares, and an interim dividend on the ordinary shares, and placing 
£8,000 to depreciation account, increasing that account to £57,636, 
the directors recommend a final dividend on the ordinary shares at 
the rate of 11 per cent. per annum, making 10 per cent. for the 
year, carrying forward £8,680. Last year the ordinary dividend 
was at the same rate, and £5,984 was carried forward. 


County of London Electric Supply Co. — The 
directors, after placing £20,000 to reserve for depreciation and 
carrying forward over £4,000, recommend a final dividend on 
the ordinary shares at the rate of 6 per cent. per annum, making 
5 per cent. for the year. Last year the dividend was only 44 per 
cent. . 


Scarborough Electric Supply Co.— The report for 
1905 states that motive power has been taken by the tramway com- 
pany during the year beyond the minimum figure agreed upon. 
The receipts for lighting have suffered from a bad season in the 
town, and also from the reduced scale of charges. Capital outlay 
during 1905 was £4,636, as against £16,368 for 1904. „Capital 
expenditure may now be considered closed, except for normal 
extensions. After placing the sum of £1,000 to depreciation account, 
there is a balance on revenue account of £4,909. The directors 
recommend a dividend at the rate of 5 per cent. for the year, leaving 
£171 to be carried forward. For 1904 the dividend was 6 per cent., 
carrying forward £505.  ' 


Dick, Kerr & Co,—An extraordinary general meeting of 
the shareholders of this company was held on Thursday of last week 
at the offices, Abchurch Yard, Cannon Street, Mr. John Kerr pre- 
siding, when the resolutions sub-dividing the shares, which were 
carried at the extraordinary general meeting held on February 1st, 
were confirmed. 


Northallerton Electric Light and Power Co.—The 
annual report shows a profit of £411, from which must be deducted 
interest on loans and debentures, depreciation on motors, meters, 
and free-wired installations and commissions, leaving a net profit 
of £121. 


Northampton Electric Light and Power Co.—The 
annual meeting of this company was held on 20th ult., Mr. F. H. 
Thornton presiding. The report appeared in the ELECTRICAL 
Review for February 16th. The Chairman said there was an 
increase in their output of 24 per cent., accompanied by a decrease 
in the cost of production of 10 per cent. They were enabled to 
pay the same dividend (5 per cent.) as last year, after paying off 
£800 to reduce the 6 per cent. preference shares to 5 per cent. 
They had written off the usual amount for depreciation, which was 
regarded as satisfactory, for trade had not been so good as it should 
have been. They hoped that when trade boomed, as they thought 
it would, the company would do even better. The company had 
increased very largely the current sold for motor power. New 
houses were taking electricity, and the main extensions would be 
very remunerative to them. "They found it was a capital thing to 
go as early as they could to new ground where people were putting 
up houses. Private householders were beginning to find out 
the advantages of electric light, and he wished more manufacturers 
could be induced to share that view. Gas consumed the oxygen of 
the air, and threw off injurious products. They heard much about 
the scourge of tuberculosis, and the great remedy for that was pure 
air. Thanks were accorded the chairman, the secretary (Mr. E. M. 
Browne, who it was hoped would have & safe voyage home from 
Japan), the engineer and the staff. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


| ort- Bocca for | No. ' 
Locality. nicht the of Total to date. | miles 
| ended. fortnight. wks. open. 
* £ £* . 
Aberdeen  .. Feb, 24 | 2,276 + 95 39 53,296 — B4l|.. |.. 
yr ee e . [T] 17 850 |— 5 | 40 11,909 — 98 8 ae 
Bath .. „ 24 1.174 96 8 4.992 + 727 18 
Belfast à | o 29 5,088 1.880 8 28,121 | + 5,899 40 |+ 61 
.Birkenhead ..  ..| » 25 1,888 |— 25 47 | 48,511 —  606!18:6|.. 
Blackburn .. |» 21 1,625 2 141 473 45,542 + 2,945 18.755 
Blackpool Corp. ..| » 2 689 + 47 47,894 | + 2,020 11-87 
„ —Fleetw'id , 24 869 + 5 8 1,11 — 8344. 
ii — Lytham| , 22 800 + 19) 16 2,407 + 257 73 
Bolton : | » 25| B,587 ＋ 8901, J8 91, 492 + 4.664 26 [+1 
Bournemouth | » 21, 2,493 |-- 549 | 464 | 65,956 | 415,444 | 17-4 | - 71 
Bradford „ 217.838 ＋ 404 47 | 208,48 — 2,579 58 
Brighton L] ee $9 26 1,898 — 28 48 46,659 oe 9-5 ‘ete 
Bristol es ee [1] 23 9,211 + 517 ee : es 4s 28:5 P 
Brit. Elec. 'Trac. Co : | 
Airdrie  .. .. | Feb. 16 419 T 8 7 1.4858 + 145 865] .. 
Barrow ..  ..| » 16 410 |+ 35 „ 1,829 127 | 5811 .. 
tBirmingham (City) ., 16 | 10,185 |— "790 | ,, 84,547 — 682/145]... 
Birmingbam(Mid.) ,, 16 2,625 |— 950 „, 8,987 | — 9,292 112-25 .. 
Devonport e|, 16 773 96 | ,, 2,751 — 178|8:85| .. 
Dudley- 8to'rb'g » 16, 1,456 43 „, 946 | + 260 121-95) .. 
Gateshead. . .. o 16 1.813 7 59 „ 6.145 + 362 11255 
Gravesend, N'fleet „ 16 979 T 3 „, 1,04 | + "4| 65|.. 
Greenock .. |» 16, 1,107 f 67) ,, 8,787 | + 391 7:25| .. 
Hartlepoo! | os 16 490 T 7] ,, 692 + 101|679|.. 
Leamington es] x. 16 227 T 45 „ + 215 „ 
Merthyr es ee 99 10 843 — 15 [T] 1,145 — 12 2:9 oe 
Metropolitan. „ 16 5,266 71, 258 „, 18,220 | 4- 5,598 | .. R 
Middleton. ..| „ 10 520 |— 21 ,, 1,840 | + 124 865! .. 
Oldham — Ashto » 16 986 |+ 4|, 8,865 | + 148/9183! .. 
Peterborough ..} , 16 185 |~ 2 ,, 642 — 2 56 · 381 
Potteries ..  ..| s 16 B,492 7 155 , 10.562 + 718 29 
Rothesay .. |» 16 88 '— 38 ,, 948 + 49 27/5 
Southport | » 16 480 — 43, ,, 1,548 + 42|817|.. 
South Staffs. ...| , 16 1,498 ＋ 148 ,, 5,006 | + 855 1887! .. 
Swansea | 5» 16 1402 ＋ 470 „ 4,778 | + 1,759; 5·ù 5 
Tynemouth | » 16 295 |— 48 „ 1.067 — 656/876) .. 
eston-e-Mare ..' , 14 47— 31 |, 167 — 88 
Wolverhampton D.] „ 16 746 1 987) ,, 2487, + 191 14.75 
tWoroester. . | n 16 447 |\— 69 „ 1,588 | —  3791|675|.. 
Yorks. Wool. Dist. ,, 16 1.571 |+ 482 ,, 5,412 | + 1,896 | 17 
Miscellaneous ..| ,, 16 898 |—— 60| ,, 3,015 — 88. 
Burnley M" | » 24} 2,24 + 2755 ace is Tb|.. 
Burton-on-Trent ..| „„ 25 561l |— £61 47 14,968 |— 1,681 8 · 55 
Bury ee ee oe 9 18 1,582 ee 46 989 10°6 ee 
Cardiff T |». 223.599 — 49 46 98,648 158 
Carlisle E „„ 24 281 ＋7 17 8 1,258 7 107 .. 
Chatham and Dist. „ 22 1,068 — 80 8 4,870 — 66:98 i+ 8 
Cheltenham.. oe es ee” ee ee . ee oe ee 
Colchester .. |» 22 810 |4 1129 5,888 a: Ti+ 3 
Cork ee oe oe [T] 22 764 m 41 8 8,109 goag 87 9:9 ee 
Coventry  .. -- | Dec. 14 815 1+ 8 50 28,960 |+ 642 989 
Darlington .. .. | Feb. 24 87b T 29,47 9,581 ex 8] | .. 
Darwen se. UE wr. 28 489 | 899,47 | 119886 + 708 | 4:36 i 
Dover . lp 4 833 i+ 12 47 | 10499 |- 71 478 E 
Dublin ae |, 28| 8,772 ＋ 281, 8 85,164 + 1,229 | 48°5 tc 
Dundee 5, 51 1.872 4 819 40 | 87,755 |. 3,995 125 
East Ham .. .. „ 26 1,604 [+ 17 88,787 |+ 6,417 8 if à 
Exeter su .. » W 408 2 47 | 18,0004 ;  .. jr ud s 
Glasgow s |. 21 30, 212 4 2,684 38 592, 494 88,907 76 71 8˙5 
Gloucester. , 21, 21 f 12,.. . | 15 | .. 
Halifax bw | 5, 21 2.568 ＋ 179 47 72,97 ‘+ 5,805 | 87 7 1:5 
Hastings „ „ 28 | 645 s R s ; A v» 
t Huddersfield |,» 24 1987 f 178 47 64,027 ＋ 3,654 1 28 
Hull. „ 24. 4486 [+ 195|47 104,796 + 2,188 | 18. |.. 
Tiford ee se | o 24 749 i-- 82 | 47 21,896 + 981 s 
Ilkeston ee @e 57 21 à 921 + 20 47 | 5,529 — 681 8˙5 " 
Ipswich “se .. „ M 617 um 25 47 19,738 — 1,895 10.5 
Isle of Thane e|» 24 445 — 18 8 1.802 = = : 
Kilmarnock.. 85 es . ejon se T | es 
Kirkcaldy .. ssl As. - AE 876 j— . „. es 755 
Lan'kshire Trm. Co. „ 922. 1,652 |4 448, 8 6,557 + 1,562 12˙5 ＋ 8°9 
Leeds e 5] o. 17 10,769 — 17 47 275,619 + 8.622 | 8*6 4 
Leicester .. » 24 3,898 ＋ 388 8 | 15,10 + 2,118 - 
Lincoln . 0 Y e- oe ee oe ae ee ee 
Liverpool „ 17 19.872 T 70, 7 | 70278 4 2,488 | 104 |+ 1 
C. C. .. oy 10 27.475 12,058 45 | 661,764 88,050 | 5225 |+ 5'8 
Lowestoft 0 77 218 PTT. 20 21 2, — 8˙5 es 
Manchester: | „ 24 24, 489 141,862 47 | 608,401 1--80,852 |... |.. 
Nelson 8 «is A D es he ie z: P 
Newcastle .. .. „ 24 7.174 — 16 47 178.685 |+ 4,444 ae 
Newport e|,» 17 1,0617 95 20 10,983 '+ 828 | 146 ＋ 1˙6 
Northampton í id " Es | xs a ss 2 ae 
Oldham a | os 25 | 8,046 |+ 864 | 48 71,998 |-- 1,667 (28°76 | + 1:6 
Plymouth ee es ae et ee ea ee ae „ ee 
Pontypridd .. ee |. a 24 288 47 7,507 ss BS}... 
Portemouth .. e|,» 24 2,690 f 5 47 90,189 * 1.705 145 
Preston ie oe | „ 21 1,155 14+ 143 as T PE p 
Reading l „ 22| 1,0002|]4 18 47 29,207 — 498 ss 
Rochdale. . „ 24| 1,648 j+ 771 47 96,796 |--24,187 | 21°8 | + 6:8 
Rotherham xs $3 e MES i (uo dog 
Balford » 19 | 7,995 |+ 960 47 | 199,578 11,564 | .. |... 
Sheffield’. „ 25 9,712 |4 1,027 | 48 | 288,912 41417 85°76 -1-5 
Southampton .. „ 21 1,606|4 50 20 17,721 T 17 8 
Southend-on-Sea .. | » 21 451 |+ 10 47 17,187 ＋ 1,031 6 : 
Stalyb'dge,Hyde,&e. | „„ 17 1,092 J 226 46 2,175 91 
Stockport .. | » 16 1.458 ＋ 589 46 84,958 ＋ 9,894 15°5 |+ 4 
Sunderland el,» 18, 1.183 / 58 46 60,70 + 2,737 
{Swindon .. „ 14 147 |-- 15 46 8,921 oe 144 
Tyneside  .. iwl» HM 682 ＋ 13 7 2,185 + 45 887 
Wakefleld : è z ee | S. EN 2 | ss ee 
+Warrington „ “se, 22 339 |+ 50 47 16,074 + 1,064 | 6°87 )+ 25 
West Ham ..  ..| , 22 3.620 |+1,492 | 46 | 86,851 |+87,162 | 14°97 4 4°9 
Wolverhampton. „ 14 696 ik nb rU . il oe 
Cen. London Ry. , 24 13,993 |— 447 | 8 55.765 — 1,874 | 6ei.. 
City & S. Lon. Rly. „, 25 | 6016/+ 202, 8 24,182 + 188 6˙25 
Dublin-Lucan Rly. » 23! 76|— 7 8 669 — 0 | T us 
G. N. and City Rly. „ 25, 8,649 f+ 194 | 8 14,472 + 316 85b|.. 
T'poo) Overh'd Rly. | „, 25 2,727 192 8 11,0008 — 651 | 6°65; . 
Mersey Railway .. „, 24 8430/4 194, 8 13.581 + 499 45) .. 
Metropolitan Rly...; ,, 25 $2,972 — 571 8 184,887 — 1,044 | 70°5 
Met. District Rly... j 25 16,595 + 653; 8 65,178 + 8,661 | 24 
Anglo-Argentine .. „„ 25 29,204 43,848 | 8 | 116,980 +11,922 | .. 
Brisbane .. Jan. 11.6016 T 267 | ^ f D 
Bu'n's A'r's E. T. Co. „ 27 2, 57 ba 4 | 5,567 - «ii ae 
Bu'n'sA'rs-Belgrno Feb. 11 6,997 |+ 656 6 , 21,182/+ 2116 |.. |.. 
Calcutta —... . „ 24 5,800 572 s „„ 
Cu pe Electric T. Co. Jan. 13,806 x oF á 228 TEM um 


Geneva oe zx 7,679 e sis es ae a TM 
Mexico T | 61,820 T is T ws urs Aas 
.. Feb. 23 2,965 '+ 67 8 12,870 |+ 588 2425 + 6} 


Perth (W. A.) 
Compo red with the corresponding period of 1905. + One week only. 
er receipts, § One month, 


t Includes horse, steam and o 


STOCKS AND SHARES. 


Wednesday Evening. 

Mock ground has to be covered before Stock Exchange business can 
hope to get fairly under way again. All the various political 
turmoils, at home and abroad are thorns in the side of finance, and 
even the City election failed to provide any effective excitement 
by way of contrast to the dulness of Stock Exchange trade. 
What few Stock Exchange failures actually occurred wóre the cause 
of much less trouble than the shaky accounts which remain behind 
to clog the wheels of rising markets should such better conditions 
ever come again, as, of course, they will assuredly do. 

Both the old "Underground" stocks are flat, Metropolitans 
being no better than 79, after touching 773, and Districts 294. The 
stocks have been a bad market for weeks past, as noticed here witha 
regularity that has become monotony. In the Stock Exchange the 
relapse of the last few days is attributed to the breakdowns on the 
District and the delay in the completion df the Metropolitan’s 
electrification. This latter reason sounds sensible enough, but, as 
regards District stock, the waterlogged state of the capital account 
could only be counteracted by vast increases in the traffics, and of 
such there is little likelihood. Central London Ordinary and 
Deferred gave way 1 and 2 respectively to 93 and 824, but the 
opening of the new Islington to Aldwych tramway has not affected 
City and South London Ordinary, the price remaining at 42. 
Waterloo and City continue to advance upon early information as 
to the three alternatives which will be offered to stockholders by 
the London and South-Western Railway. The price has risen to 
1024, which is a rise equivalent to 38 per cent. Allowing for the 
dividend, Great Northern and City Preferred shares are 4 down 
at, 43. 

With electric railway stocks falling, the shares in the motor- 
omnibus companies should be moving in the other direction. But 
they are not, and London Motor-Omnibus have dropped to 144, 
Motor- Bus to 4 discount, and Districts to 15%. London General 
Omnibus is flatter than ever. 

Traction varieties have barely moved. Cape Electrics are } 
down to 17s. 6d., and London United Tramways Debenture a point 
to 944. The slight opposition to the proposals of the Buenos 
Ayres Grand National Tramways board was brushed aside. How 
the ordinary holder of the A" Preference shares likes the idea of 
losing all his arrears of dividend for the sake of a recompense in 
Ordinary shares that looks inadequate, we are unable to state. 
What opinions have reached us on the subject were made more in 
anger than in measured language. The price is 8 for the “A” 
Preference, 7} for the “ B" and 34 the Ordinary. British Electric 
Tractions are down to 78. 

Electric Supply issues art still marking time. The County of 
London Co. declares a dividend, making 5 per cent. for the year, 
which is an increase of 4 per cent., and likely to prove useful as a 
lever when the raising of fresh capital comes to the front. The 
Metropolitan Electric dividend of 5s. a share is at the same rate 
as that of the corresponding period last year; slight rises in the 
Preference shares and in the 44 per cent. Debenture stock are the 
only changes in the company’s prices. London Electrics are 
4 better, and Westminsters at 114 the same fraction lower. 
Kensington and Knightsbridge dropped 4, to 10. Other alterations 
are confined to ex dividend markings, and are quite colourless. 
The new Madras Debenture is 5 premium. We hear that the new 
Tokio Electric Co. may not he out for some weeks yet. 

Interest in telegraph stocks is still ‘centred upon the Anglo- 
American Co.s varieties. The Deferred stock jumped to 19, and 
the Preferred has risen 2 points to 114, after being better still. 
Bright hopes are entertained of the outcome of the present ycar's 
cabling business between this country and the other side of the 
pond. Commercial Cable Debenture has put on 3. Direct United 
States are 4 better, and the firm tone of the market generally 
brought along investment demand for Globe Telegraph Preference, 
which are 4 higher at 14g. But Marconi shares remain weak, 
shedding another 2s. 6d., to 13. 

As a result of the National Telephone Co.'s meeting, the Pre- 
ferred stock is 4 better at 1143, although the 4 per cent. Debenture 
is the same amount lower. Sir Henry Fowler's resignation is not 
expected to place the concern at any disadvantage during its now 
brief career. Ifthe new capital takes the shape of more 4 per cent. 
Debenture stock, proprietors may possibly demand that terms are. 
obtained better than those which were made at the time of the 
last issue of this security. 

Manufacturing shares maintain their firm aspect. Brush 
Ordinary are 15s., an eighth rise, and the 44 per cent. Debenture 
stock has-recovered most of the deducted interest. Callender's 
Preference at bj are also 28. 6d. up, while Henley's Preference, ex. 
2s. 3d. dividend, have not moved from their last week's price of 63. 
Dick, Kerr Ordinary rose 4 upon the splitting proposals, but the 
good report of the Telegraph Construction Co. has had no effect 
upon the price of the shares. | 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | | Business done | 
Present NAME. or Dividends for the last du onae pepa Coan * week sanded nee + 
1908. | 1904. | 1906.5 Higiea Lowers: 
17,700 Atrican Direct Telegraph, 4.96 Debs... e t% Au 4% k as sis 
25,000 | Amason W Co.'s shares, Nos. 1 to 25,000 NH |... se ae 
155,0001 Do. do. 5 96 Debs., Nos. 1 io 1,950 Red. Nil Nil 5% n 
702,600 Anglo-American Telegraph duc pa 61s. 8196 66 +1 
8,148,700 do. do. 6 q Pret. zs Wie 6% 6 5 114 112 +9 
8,148,700 Do do. do. Deferred s m 28. il à 19 183 +4 
50,000 Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. By as a es Nn 41 
44,000 | Chili Telephone, Nos. 1 to 44,000 6 % 1% * is 85 z ee 
1,988,866 | Commercial Cab Cable Sting. 500 year 4 % Deb. Bk. Red. 4% 4% * 4 984 98 E 
16,000 | Cuba Telegraph... ‘ - aks 64% | 10 «X * 6 %8 83 2 és 
6,000 Do. 10 % Pref. vs sè “wv M 10 % 5% 10 10 %8 , we ae 
12,981 | Direct Spanish Tele ups n sd T MET 4% 4% 0 4 i 2 si <a 
6,000 Do. do. Cum. Pref. vs 10% | 10 9$ | 10% 10 ae ee ae 
80,000 Do. do. ü Debs. ee ee Ps 43% 3 X se ee oe 
60,710 | Direct United States Cable Y B * 84 153 15 +3 
70,000 Direct W. India Cable, 44 % Reg. Deb., 101300. * 44% aX T +¢ 
4,000,000 | Eastern Telegraph, Ord s : 1% 7% 7° 5 968 E 1493 e7 
2,000,000 Do. 84 % Pref. Stock Š 83% 83% 84% Bà i 91 as 
1,848,772 Do. 4% Mort. Deb. Stock Red. 4% 4% 4% 4 109 1084 2 
800,000 | Eastern Extension, 4 and China Tele. 1% 1% 71% 6 * 000 15 - 
752,400 17115. . Stock 4% 4% 4% 4 96$ 1 ee "n 
800,000 East & B. Afric. Tel., 4 & Mt. Db. , 1 to 8,000, red. 1900 4% 4% 4% 4 A 55 s% 
900,0000 | Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 44 | 44 17 4 $ : "i 
180,887 | Globe Telegraph and Trust - s. 10 |28 53% 58% 5 » 113 lig as 
180,887 Do. do. 69,Pref. .. ..| 10 6 6% | 6% 6 141 Mii) tà 
150,000 1 ont . 4% Moti ce 10 |124 15 „ 4 X Ps dx is +4 
an rmu e, " " 
42,900 Debe. within Nos. 101,900, Red.] 100 | 44% | 44% | 48% | 41% „ e. à 
17,000 | Indo-E an Telegraph E" "t - ae 26 10% | 10% |18 % 5% es 8 H 
251,127 | Marconi'a Wireless Telegraph. Vs $3 oe NE x i "S Xe — à 
- 72,080 | Monte Video Telephone oos Ltd. Ord. 5 25 1 8 8 2 4 g s - P P 
86,492 Do. do. do. 6% Pre i 1 5 5 5 i à ^ 
1,988,888 National Telephone, Pref. Btook .. ..  .. | 100 6 6 6 6 11 1184 +4 
1,966,667 Do. Det. f. Stook ee ee oe 100 b 5 5 111 110 oe 
15,000 Do. do. 6 Cum. lat Pref. ee es 1 6 6 6 6 2 2 es 
15,000 Do. do. 6 % Cum. 2nd Pref. .. is 10 6 6 6 6 1 12 s 
950,000 Do. do. 5 95 Non-cum. 8rd P., 1 to 950,000 5 5 5 5 5 oof 2 T 
2,000000 | Do. do. Bj % Deb. Stock Red. .. | Stock 33 84 84 1 904 | . 
1,089,508 Do. do. 4% Deb. Stock Red. s 100 4 4 4 4 104 108 — 3 
179,818 Oriental Telep. and Elec. 1 to 171,504,fully paid 1 8 6 ds : 
50,000 Do. do. do. 6 % Cam. Pret. |] 1 | 6 6 6 6 i ih 
100,000 Do. o. 4% Red. Deb. Stock 100 x ee ds 4 es v 
100,000 | Pacific & Sucre Ta. 4 Guar. Debs., 1 to 1,000 | 100 T 4 4 T 4 " ys ee 
11,8891 Reuter's ee es 8 5 b 5 5 $ . ee 
60,000 | Telephone Co. of Egypt, 4i 96 Deb. Red. .. .. | 100 "E e 6x 4 : : 
8,01 | Submarine Cables Trust i - ae .. | Cert. 6 6 6 6 w e 
70,000 | United River Plate poe one € os 6 7 8 8 " 8 e 
40,000 Do. 5 % dom. Pret., Nos. 1 to 40,000 6 5 5 6 5% n a 
179,967 Do. do. 5 m x .. | Btock 5 6 b b 1114 1104 üx 
15,6003 | West African Tele h, Shares x 10 2 4 4 1 $ NEC 
80,008 pa aarti Ame ca, 1 to 80,000 & 58,001 to 58,008 94 i N iow e : | 80 
150,000 i Debi, 1 to 1,500 guar.by Braz.Bub. Tel. | 100 4 4 4 4 TAE NC EE 
207,980 Western elegraph, Ltd., Nos. 1 to 901,980 10 7 3 7 b 114 
75,000 o. 5 * Debe. and 'series, 1906 | 100 b 6 595 | 5% Sur n» uc Hs os 
568,880 Do. do. 4% Deb. Stock Red. | 100 4 4 4 4% 3 
88,821 | West India and Panama Te h .. Vs "s 10 N N ` 8/9 - | : 
84,568 Do. do. 6% Cum. lst Pref. wie is 10 7 7 3 6 MA 6 96 8i e ` 
4,669 Do. do. 6% Cum. 2nd Pref. oe . | 10 Nil s d Kk | M 
80.0001 Do. do. 5 &. Debs., Nos. 1 to 1. 100 |5% | 5% | 56% | 5% UM | 


ELECTRICAL | RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


| 
E ee o RBEBEMIE a r EIE. 
D i — we oe 
366,000 Do. Permanent, 6 % 1 Deb. Btock , 1088 100 | 64 | 64 | 65 | 141 —144 141 —144 142 5 
: 285,100 Auckland E. Trams., 5 % 1st Mort. . 10 , 5 5 | 5 1 104 —106 105 - oe 
800,000 | Babcock & Wilcox, 1 to 590,000 Ber T 17% |20 16 4 | 91— 44 83/1) | 90/ $: 
100,000 | Do. do. 6 96 Cum. Pref., to 100,000 ee | 1 6 | 6 | 6 ló— 1 & 80/3 oe ee 
88,000 | British Alaminium, Ord., 2,001 to 4 000 ss Beck us „ wn di | 2:— "n $ * à 
40,000 | Do a q % Cum. Pre ee se ee 5 Nil Nil Nil 8/6 54— 6 51. 57 ee 
90,000 Do. do. i2 E Oum Dre Prei. 5 Nil Nil | Nil | 8f. 5— 5 s z vs 
90,000 Do. aos $4 tet Mort. Deb. 2s B s PUN Ee ou 22— 8 - si 
800,0003 | Do. 1st Mort. Deb. Btock Red. 5% 5 5 5% | 98 —102 2 : aS 
900,000 | British Columbia E. all Def. Ord.Btock ..  .. 100 * 6 6 » 120 —128 1214 s 
900,000 | Do. Pref. Ord. Stock 100 22, 0 B 5 se 110 —118 111 ye 
115,000 Do. 8 Cum. Perp. Pref. Stock vs .. | 100 ids b 5 6 108 —111 "HE EM s 
240,400 Do. 1st Mort. Debs., 1 to 6,250 . 40 «x 4 i 108 —105% us še 
220,000 Do. Vancouver Power Debs., 1 ‘to 2,300 | 100 aa 4 102 —105 104 1042 +1 
189,001 | British o Traction „ 10 8 6 6 gi 77— 8i 7 Ti | —À 
161,487 | Do. do. 6% Cum. Pref. .. 10 6 6 6 6 968 10 — 104 105 | 1 " 
1415422) Po. do. 5 . Deb. .. | Btook | 5 5 5 5 119 —131 1 119 a 
410,178 Do. do. 2nd Deb. Stock Red. 100 . . 14 m 98 —100 i 
100,000 | British Insulated and Helsby Cables „5 5 10 8 8 8 9,6 6àÀ— 7 — i 
$ 1 0 do. 96 um. Pret. es ee 5 6 6 6 6 $ 51— eos 
600,000 | Do. do. 44% lst Mort. Deb. Red. | 100 43 4 103 —106 104, 1033 1; 
212,000 Dun e rae 9100 10006 3 100 Ss 4 | 98 —100 ee = oe 
estinghouse an . l 
400,000 275,001 tc 000 and) 5 8 | 69, Nil 2 l— 9 43/9 
1,016,858 | Do. do. 4 % Mort, Deb. Stock.. | 100 | n | 4% | 4 4% 78 — B3 803 41 
60,000 IRrowett, Lindley & Co., Ord. ji . wl gl Nil | Ni | Ni f. ik. it = A " 
60,000 d Do. do. 6% Cum. Pref. ..| £l | Ni | Nil | Nil n 14/6 to 1 p " i 
105,781 | Brush Electrical Engineering, Ord., 1 to 105,781 i 2 Ni! Nil Nil m | i 16/3 | 14/3 | +å 
150,000 Do. Non-cum. 6 6 % Pre . 3 | 6% | 6 | 6% ie 1— 2 39/9 5 s 
128,000 Do. J Perp. b. Btock .. | Btock | 4 % 97 — 99 d e | ol 
195,0001 Do. Perp. and Deb. Stock Stock 44% 43% 4196 89 — 84 2: RENE NES 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 06 | .. 18 4% ii | 76/8 75/ 
40,000 Do. “A” 6% Cum. Prel., 1 to 40,000 5 EN 6 | .. | BE Wow 
21,500 Do. “B” do. 1 to 21,500 8 ! n [6 6% | .. bj— 914 o 
817,700 Do. 5 % Deb. Stock E ME 5% 5 5 105 —107 » a à 
190,000 Do. 5 4, 2nd Deb. Stock ^ 100 in 5% 5 5 102 —105 | x » 2 
106 Calcutta Trams., 1 to 105, 000 j. 6 96 8 "15968 7 94— 10 91 OR r 
82,610 Do. 106,00 110 137,610 . F g. | 9 — | "HE age 
850,000 Do. 44% let Deb. Stoß. 1000 43% 4 105 —107 8 | E 
85,000 | Callender’s Cable Construction shares ..  .. 5 15 | 194 1 i 11 — 12 MES . : 
40,000 Do. do. 5 % Cum. Pref. | 5 5 5 5 5% | | 5 1 + A 
800,000 Do. 44 95 1st Mort. Deb. Btock Red. Stock 43 | 43 44% | 4 1084 —11 ni sas TTA 
fram | Cape E. Trama, 1 D 401.223 . 2b o 154) !10 5 %5 an even ee 
450,000 | Castner-Kellner "alkali, 1 to 450,000 ` | 4 4 | - 15— th A i » 
280,211 Do. 44 % 1st Mort, Deb. Stock | 100 | 4} 43 43 —1 1 ; n 
1,909,698 | Central London. Railway, Ord. Stock .. Stock 4 4 4 4 92—94 | 995g 513 —1 
680,816 Do. do. 4% Pref. Stock .. Stock 44 | 4 4 4 108 —105 | 1 5 js 
630,816 Do. do. Del. do. Stock 4 | 4.9 17 | 4% 81—84  , sol 63 | —2 
1,480,000 | City and South London Railwa à a Stoxx 8% | | 1196 41 — 48 | 424 ae i 
86,000 cn Ce Nor 11085000 bebe 8 b bs 2— 93 .| .. s 
orb. g. 
1000000 0 01 2100, And 901 to 11,000 of £60 R Lej m 5% | 5% | 5526 | 5% as — 8 | om | 97 | 
* A period of nine months, E a a a errs aren lae Katod Ou enero ere tomy DAIA: § Interim dividends. 
| And bonus of 10s. 4 From Manchester Share List. 


„ Continued om next pade-) 
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SHARE LIST OF ELECTRICAL COMPANTIES.—( Continued). 
ELECTRICAL tige ‘MANUFACTURING Anp INDUSTRIAL nn 


| 


| Btock ivi Closing Closing Business done | Rise + 
med | NAME, or —— € for the Quotations Quotations week ended | or 
A Share, ass four yours. Feb, 21st. Feb. 28th. Feb. 28th, 1906. Fall 
t 1902. 1903. | 1904. $1906. Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,000 TR "EP 6 is 4 10 % - Bb— 9 81— 931 | .. z F1 
61,000 | Do. do. 6 % Cum. Pref., 1 to 61,000 * 5 v» 6% 6 96 6 96 6 — 08 6 — 6j I e z 
294,150 | Do. do. 44 95 Deb. Stock ..  .. ..| 100 * 44% 44% 44% 104 —106 104 —106 
60,000 | Dublin n Trams. (1896), 1 to 60,000 10 P 54% 6 96 6 96 131— 14j xd 133— 14; 
59,987 | 6 % Pref. between 1 and 60,000 10 ‘a 6 96 6% 6 96 144— 154 xd 144— 154 
63,400 | Do. 4% Debs. .. ; 100 HE 4% 4% 4% 99 —101 394—100 ti x» ha 
800,000 | Do. Q uA Debs. a e 100 | 4 949, BA% 0495 98 —100 99 —101 £i T F1 
300,000 | Do. 96 "B" Deb. Stock. 100 x Bh%, | 34% | 84% 97 — 98 97 — 98 e s * 
99,961 | Edison & Swan Uta, “A” shrs., £8 pd., 1 to 99, 961 | b Nil Nil 249658 2x li— lå 18— 1 33/9 
17,189 | Do, wAn shares, 01—017, 139 5 Nil Nil 24965 23— 3 9 1— B 33/9 
844,0281 Do. 4% Deb. Stock Red. 100 4% 4% | 4% t% 86 — 88 B6 — 88 . 
100,0001 | Do. 5 % 2nd Deb. Stock Prov. Certe. all pd. | 100 5% 5 % 5 % 5 92 — 97 92 — 97 : 
112,100 | Electric Construction 1 to 112,100 9 6% 4% Nil i 3 à : . 
81,890 Do. do, 7 96 Cum. Pref.,1 to 81,990 2 7 96 7 96 71% 2— 2 2— 3 . 
200,000 Do. do. 4% Perp. 1st Mort. Deb. Bk, | Stock | 4 % 4% 4% 1 8) — 92 89 — 92 ＋ 
25,000 | General Electric Co. (1900), 6 % Cum. Pref, sa 10 5% 5 % 5% 94— 93 91 93 93 9% 
200,000 Do. do, 4% Mort. Deb. .. | Stock | 4 4% 4% 4% 95 — 99 95 — 99 183 
78, | Gt. N. & City Rail Pref. Ord. “A” 4% 1 to 78,000 10 à 8% | 4% | 4% if— 5g xd 4 5 
96,000 | Greenwood & Batley 7 % Cum. Pref. 10 7 96 1% 7% | 104— 11} 102— 11i 
80,000 Do. do. 5 % Mort. Debs. Vs Ex 100 * 5 956 5 96 5 96 102 —104 102 — 104 T T 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. 4 b 0% 15 „ | 15 96 15% 13 — 11 13 — 14 13713 134 
200,000 Do, 4 Pref. .. 5 44% 42395 44% 4149 54— 53 54— 5 ＋ * 
45,900 Do. 80. TES Deb. Btock | Btock 44% | nh | 4496 14 — - 
50,000 India-Rubber, Gutta-Percha & Telegraph Works. 10 10 95 10 % 5 95 10r 18 — 19 18 — 19 
B00,0001 Do. do. 4% Ist Mort. Deb... | 100 4% 4% 4% 4 99 —102 99 —102 
87,500 USOS Overhead Railway, Ord. .. * 10 14% 1896 14% Nil li— 2 ]li— ] í 
10,000 Do. do. Pref. £10 paid T 10 5 96 5 96 5 96 5 96 64— 7 64— 7 
600,070 London United Trams (1901), 1 to 50,0077 7 10 * 8% 6 96 j 94— 104 1 94 Í 
899,930 Do. do. 60,008 to 100, 000 (£4 paid) * 10 8 . 6% 3 84 44 8 1 Å 
125,000 Do. do. 5 95 Cum. Pref., 1 to 125,000 .. 10 * 5 96 5 96 5 9 — 92 J 9 Ju It 
1,931,000 Do. do. 4% Ist Mort. Deb. Stock .. | 100 T 4% 4% 4 904 — 97 93 " 954 05 l 
314,016 Metropolitan "d Trams, Detd. ee E l Nil Nil Nil ; * 
500,000 Do. , Cum. Pref. * ^ 1 5 96 j 5 % j X 19a xd ] 20/6 19/3 
350,000 Do. 47 % Deb. Stock Red. 100 T ie 44% 14% 104 101 104—106 1041 
20,000 Peebles (B.) & Co. 6 9 „Cum. Pref., 20,001 to 40, 000 5 * $a 6 96 6 94 E 54 4; 61 
24,500 | Fokes E. Trc., 20,001 to 40,000 & 50,001 to 54,500 10 e 5 % 5 96 2 Bj— 9i 8.— 9i 
24,500 | Do. 5% Cum. Pref. ,1 to 20 ,000 & 40, 001 to 44, 500 10 e 5 96 5% 5 . De 10 xd 91 10 
245,000 | Do. 44%, Deb. Stock .. : 100 * 43 4496 44%, 103 —106 103 — 106 * ** 
87,850 Telegraph Construction and Maintenance 12 20 96 20 96 15 % 59 84 — 36 M — BG 35 H 
150,000} | Do. 4 * Deb. Bds., 1 to 1,500 Red. 1909 | 100 495 | 4% | 4% | 95 | 100 —102 100 —102 Y se 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. Nis. .. »a xs * 5 5 % 98 —100 98 100 ' 2 9^ 
540,000 | Waterloo & City Railway, Ord. Stock 100 BA% 84965 9 3496 99 —102 101 — 104 xd 101 99 r2 
66,666 | Willans & 8 1 to 30,000 & 80,001 to 116. 666 5 84%, 6 951 + $- 21 2 21 2% 50 iR/9 . 
66,066 Do. 6 % C. P., 80,001 to 80,000 & 125,001 to 141,666 5 e 6 % s l 1 4 tÀ Si 82/6 
246,806 Do. 4% ist Mort. Deb. Stock * 3 ea 100 : 4 95 4 96 19 82 87 82 87 
ELECTRICITY SUPPLY COMPANIES. 
| | 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 - b | Ys b l 4 aT | 53 52 | s | Es 
50,000 do. 44 96 lat. deb. stock .. 100 n | 44 | 44% ' 108 —106 108 —106 | : D x 
99,877 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 90,000 | 5 | 8 10 10 10% | st of = of | | d 
10,6028 do. 7 96 Cum. Pref. b 7 | 7 7 7 $ — i — ^ ; 
800,000 | Central Electrio Supply i% Guar-Deb. Stock .. ; 10 | 48 | 4 4 4 102 —105 109—105 | Yi = 
80,000 Charing Cross and a Electricity Bupply pre | g |10% 8 84 | 6% 5— 6 5 — 5) xd | P o 
80,000 Do. . | 5 i d | 4 i i 4 96 5 — xd 5 — 0$ 50. | 5 | ee 
40,000 Do. City Undertaking "44% Oum. ri. uu oe | | % | 4i— 12— 1 „ Sus un wo 
40,000 | Do. do n BO iu: | | | | 4— 4j 1 d— 4 : e] 
420,000 Do. do. 496 Deb. Btock Red. ..' 100 4% 4 4 4% | 101 —108 101 —103 ! ! 
44,496 Chelsea Electricity Bupply Ord. vs 6 | | d 6 6 65 — 6 = ji. ws 
175,000} Do. 44 % Deb. Stock Red. | Stock | | 444 | 4% 108 —110 108 —110 s 
70,595 City of London Eleo. Lighting, Ord. 40,001—110,686 — 10 b 5% 8 , 625 lo- UZ: 10Z— 1 11 T 
40,000 Do. 6 Y Cum. Pref., 1 to 40, 10 6 6 6 6% l4} € 18%— 14i 132 i: 
400,0001 Do. 5% Db. Stk., Scrip. ia at 115) all pd. ws 5 5 5 | 5 % —196 | 128 —196 ; 
800,000 Do, 44 96 2nd Db. Stk., Prov. Crts., all pd. 100 4à 44 | tà 44% 100 —102 - | 100 —102 i 2 
40,000 | County of Durham Electrical Power, Ord. . ee 1 2 mu RE " | 2i 11— 2 1— 2 d : ds 
50,000 do. do. 5% Pref. .. 5 » N 8 5 — 53 5 —. 3 aļ | E 
40,000 | County of London Electrio Li shting, Ord. 1—40,000 10 4 4 4à | 596 8à— 9i M^ zhe ^ro «em " 
80,000 Do. do. 6 kw b. . 10 6 6 6 6 96 128 — 124 12 — 124 la 
400, 000 Do. do. 4% De b. Stock M | 4 i 55 109 —112 109 —119 TENES 
400,000 Do. do. & 2nd Deb. Stock .. Stock | | 4 100 —103 | 101 —103 1014 | | 
80,000 | Edmundson's Electric Corporation, Ord. Shares. 5 | 7 71% 7 | 5208 i 5 | 4- 5 | 95/9 | 
80,000 Do. do. 6 % Cum. Pref... — 6 6 6 | 6%  &— 57 53 ou 
820000 50. do. 44% 1st Mort Deb. Bik | 100 | 44 | aa% «4X | 105—106 : 104 —106 105) 105 i 
10,000 | Folkestone, 1 to 10,000 ee — 5, .. 26 | Td | 2 | : ae 
10,000 Do. 5 Cum. Pref., 1 to 10,000 .. .... 5 . » | 5 R = — js: M 
75,000 | Do. 44 % 1st. Deb. Btock kc c4 we UO. co ui | 865 101 —104 101 —104 | EET T 
18,000 | Hove, 1 to 18, : Ke» due fu Be. duo 8 8i— 8 T | T 
10,000 Do. New (£5 io. s. paid) ker eS 905 e £8 25 | |, 8*5 | &— 8 81— 87 ET oe 
87,309 | Do. 4% Deb. 8 we. we ce cel 100 —V 1445 4 $ | 4% | 98 —101 98 —101 „ qe 
7100 | Do. 4j, Deb. Stock . 100 „ | 44% | 98 101 98 101 "a4 
91,000 Kensington and Knightsbridge Electric Ord. 8 10 |13 10 10 — 11 . hae es 
90,000 | Do. do. 4% Deben. Stk. Stock 4 4Q A 4% | 98—10 98 —101 7 
111,000 London Electric Supply Corporation: Limited, Ord. 8 Nil Nil , 8 24$ 1 51 21— d 52/6 51/8 | +4 
60,000 | Do. do. do. 6 % Pref... ; E | 6 6 6 6 52 — 59— 65 noga Ji e. tue 
374,395 Do. do. 4 96 lst Mort. Deb. Stk. Red. | Btock | 4 4 4 i 4% ; 98 —101 | 98 —101 ! ae | 
200,000 . Electric Supply, 1 to 100,000 . b 7 10 10 96 9 — 10 9 — 10 EP TED 
76,121 Do. Cum. Pref. 1—71,106, £8 pa. 6 ` 4 4 » b^,— by 54— 58 64 | 51 + 
220, 000 Do. Ist Mort. Deben. Stock Quo a ee | 4 109 —113 110 —114 | s | 1 
250,0001 Do. 96 Mort. Deben. Stock Redem. , Stock | % 95 — 97 95 — 97 95 2s 
960,000 | Midland Electric Corporation, 43 % 1 m Motte Deb. | 100 i 4 44% 101 —103 96 101 —103 | 1022 . 
57,009 | Newcastle-on-Tyne, 1 to 57, 009 oe | b S 4608 8 8 96 8 — 8 — $e Cu . 
{1791 Do. 67,010 to 75,000 . e 5 p Br | m 8 5, B — 8 — . l 
{87,000 Do. 595 Pret., i to 67,009 ù rn, | 5 5% 5 5% 8 | 
17,991 Do. 5 010 to 75, 000 ee 7 ee 5 ee ee ee 5 ar xd 6 : L 
10,852 | Notting Hill Electric Lighting "- 10 6 4 6% | 7 | 7395 | 134— 14 |  194— 14 à 
64,000 Do. do. 4% Ist Mort. Deb... e | 100 4 4% 4 ay, 98 — 98 —100 | E 
18,500 | Oxford, 1 to 96 and 407 to 18,810 ee a . 83% | 74 | 735 | GH 7 &— 7 | 
60,000 DO. 4% Deb. Stock 5 | 100 4 4 4% 99 —101 99 —101 | 
40,000 | St. James’ “and Pall Mall Electric Light, Oord. b 143 143 143% 124% 1t — 12 ! 104— 114xd 113 1 
90,000 Do. do. 7 Pref. 2008011040080. 5 7% 7% | 71% 7 7— 8 T— 8 xd 
150,0001 do. V Deb. Stock Red. .. 100 | 8465 i 849) 383% 97 — 99 97 — 99 | oU 
12,000 , Bmithflelà Marken Electric Supply, Ord. .. oo 2 4 4 | 4 21— 3 21— 27 xd 4 MS 
60,000 Do. 4% Deb. Stock Stock 4 _ 4 4 4% 76 —80xd 76 — 80 E i 
65,000 | South London Electricity Supply, Or ; s dd 5 1 | 89$ 4 | si 8}— 81 : 834— 3 «s ie 
108,700 ' South Met. Elec. Lt. & Power oe dl l | il | Nil. Nil 245, | — i 16/6 m E 
85,868 | (Late Blackheath and Greenwich {17 % Pret. © 1 Nil q 7 g 7 0 14 — i li— 13 Ps : 
148,292 | Dist. E.L.Co.) 4$ 96 ax Deb. Stk. | 100 4à | 4$ | 44% 4% ' 105 —108 | 105 —108 M / ue 
50,000 | Urban) OMIS Supply, Ord .; 6 5 X, 6 5 5 9 | 44— Hi 44— 4 93/9 ` 
80,000 5 % Cum. Prei. 5 * 8 | 595 5 b— 6 3 5 M 
900,000 do. 44% 1st Mort. Db. Stk. Red | 100°. B 44% | 44% 104 —10 104 —106 105} Bley uh 
110,000 Westminster Electrio Supply, Ord. .. we b 13 | 1655 14 18 5 103— 11 | 10j— 11 , Mà 103 — 3 
28,151 do. 44 95 Cum . Pref, — 5 5 96. | 6 6 | 5 | 5§— 5 | 53— s | 4 . 
Shares not officially quoted :— room ies, ord., 621—634. Pref. 76—T7. 
t Unless otherwise stated all shares are fully d. § Interim dividends. 
—— a aie URS a ĩ».w ⁰ ey og a oe ee 
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PROCEEDINGS OF INSTITUTIONS. 


Technical Considerations in Electric Railway Engineering. 
By F. W. Carter, M.A., Associate Member. 


(Abstract of. Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, London, January 25th, 1906.) 


(Concluded from page 317.) 


SERVICE CAPACITY OF MOTORS. 


THERE does not at present appear to be a general agreement as to 
how railway motors should be rated. The most generally followed 
rule is that of the Committee of Standardisation of the American 
Institute of Electrical 'Engineers, according to which “ the com- 
mercial rating of a railway motor should be the k. p. output, giving 
75° C. rise of temperature above a room temperature of 25° C. after 
one hours continuous run at 500 volts terminal pressure, on a 
stand, with the motor covers removed.” The rule was devised to 
suit the needs of continuous-current tramway motors, and, whilst 
satisfactory for the purpose of comparing such motors with one 
another, it furnishes no criterion as to whether the motor will suit 
a given service. , 

Amongst manufacturing firms, the General Electric Co., of New 
York, appear to have developed the investigation of service capacity 
of railway motors to the greatest degree. The runs of.a test arc 
made as far as practicable at constant voltage, constant mean 
accelerating current, constant time with power on, constant total 
time between starts, and constant distance run. Accurate records 
of current and voltage are obtained by means of recording instru- 
ments specially designed for this class of work. Temperatures of 
armature and field coils by resistance, and of field coils and frame 
by thermometer, are noted hourly, whilst final temperatures of 
armature core and commutator are ascertained immediately on 
finishing the run. In expressing the results, it is assumed that the 
temperature rise will be proportional to the energy loss in the 
motor, and that otherwise it will depend chietly on the manner in 
which the energy loss is distributed beiween armature and field 
coils. Accordingly, from the ammeter and voltmeter records the 
best possible estimate is obtained of the averaye energy loss in the 
armature and the field coils, the armature cure loss having been 
previously obtained from stand tests. Curves are plotted from the 
tests, having as abscissa the ratio of armature loss to field coil loss 
(the so-called ratio of distribution), and as ordinate the tempera- 
ture rise per watt loss, one curve being plotted for the armature, 
and another for the field coils. 

In making use of the thermal characteristic curves to determine 
the temperature rise in a motor proposed for a particular service, 
the average values of armature and field coil loss are calculated for 
the cycle of operations which the service involves. From these, 
the ratio of distribution is deduced; from the thermal charac. 
teristice, the temperature rise per watt loss; thence and from the 
losses we finally obtain the actual temperature rise of both arma- 
ture and field coils. 

The design of the motors should be such that for a service 
involving frequent stops—where they take the accelerating current 
for a considerable fraction of the time that power is on—the field 
coil temperature is the higher, whilst in a service involving much 
free running the armature temperature should be the limiting 
feature. l 

There is not a very large variation in energy loss for different 
classes of service, and asa first approximation one might affirm thai. 
with a given frame, and a definite arrangement of perforated covers 
or other heat-dissipating devices, the permissible electrical losses 
are definite. A motor dynamically capable of a given service will 


therefore be suitable for continuous use on that service, provided 


the permissible electrical losses are not exceeded. — These losses in 
a continuous-current railway motor of good design and considerable 
power usually amount to between 6 and 7 per cent. of the input. 

The study of service capacity is of the utmost importance to the 
designer, who is thereby guided to arrange that the dynamical 
capacity of a motor shall correspond with its service capacity when 
used in the class of service for which it is designed, and so to dis- 
tribute the,losses between armature and field coils that they may 
rise about equally in temperature in average service. 


TRAFFIC. 


Having finally settled upon the driving equipment and deter- 
mined the maximum and average power taken by a train, it 
becomes necessary to make the best possible estimate of the amount 
of electrically operated traffic upon all parts of the system at all 
times, in order that the generating and distributing systems may be 
devised to suit the duty to be imposed upon them. In the case of 

an entirely new railway, the estimate must be based on knowledge 

derived from similar ventures elsewhere, modified according to the 
local circumstances. Where, however, it is in connection with au 
existing steam- operated system that electrification is contemplated, 
great assistance can usually be derived from a study of the time- 
tables of the system. 

As a general rule, when the directors of a railway begin to con- 
sider electrification, it is with the idea of increasing the passenger- 
carrying capacity of the system. The limiting conditions should 
be made the subject of very caretul investigation, and the corre- 

‘sponding limits on the electrified system should be estimated as 
closely as possible. | 

A very useful curve can be obtained by plotting the number of 


e 


trains in service as ordinate against time as abscissa. It may be 
taken as showing the probable general shape of the power house 
load curve, no account, however, being taken of the variations in 
load at starting a train or cutting off power. 

A well-known and useful method of representing the traffic is by- 
means of a so-called graphical time-table. This is really a system 
of approximate time-distance curves, distance being plotted as 
ordinate against time as abscissa for all the trains of the system. 
It is composed of straight lines joining the several stopping 
places. We shall employ it as indicating the approximate position 
of the trains at any time, in order to aid in estimating the probable 
load on sub-stations and the voltage drop in line conductors. | 


DISTRIBUTING SYSTEM. 


In a system of any size there will usually be certain junctions 
from which several lines radiate, and which accordingly form natural 
distributing points, where one would locate sub-stations if otherwise 
practicable. One must also locate a sub-station near each of the ends 
of a line, since, with the usual arrabgement of low-tension feeders, the 
distance that one can feed to a dead end witha given drop in potential 
i8 only about one-third of the distance between adjacent sub-stations 
on the line. 2m ' 

The above considerations having been taken account of, and 
local conditions fully allowed for, the sub-stations should be located 
with reference to the potential drop between sub-stations and trains. 
In the case of a completely insulated line equipment, the waste of 
energy limits the mean voltage drop, whilst the necessity of 
efficient train lighting at all times limits the maximum. With a 
rail return, however, there is the additional restriction imposed 
by the Board of Trade on ihe voltage drop in uninsulated con- 
ductors. The worst condition to be anticipated in regular service 
should be judged, due allowance being made for probable future 
increase of traffic. | E. AN 

In estimating the capacity of the machinery in the several sub- 
stations, reference must again be made to the graphical time-tables, 
from which the number of trains fed by each sub-station at all times 
can be deduced. A table should be drawn up showing the 
momentary maximum and average load on each sub-station, both at 
the time of heaviest traffic and at the time of light load. The 
output of the sub-station may be taken as 5 per cent. in excess of 
the input to the trains. The maximum momentary output may 
generally be taken as occurring when two trains are taking their 
maximum accelerating current and all other trains that can possibly 
be supplied from the sub-station are taking their average current, 
and will correspond with the maximum momentary overload of the 
machines in use. 

In the case of rotary converter sub-stations, the total capacity of 
ihe installed machinery will usually be some 40 or 60 per cent. 
greater than that installed in the generating station for supplying 
power to the trains. In this respect the transformer sub-stations 
of a purely alternating current system show to great advantage. 
Transformers can be designed to stand five or six times the rated 
load for short periods without injury or excessive voltage drop, and 
two or three times for an hour or two without excessive: heating. 
In such a system, therefore, the continuous capacity of sub-station 
plant will usually be less than that of the generating station plant, 
since the, former may.be laid out to suit the mean all-day load, 
whilst the latter must suit the mean load at the time of heaviest 
traffic. | 

In a continuous-current system the all-day efficiency of dis- 
tribution, from generating station bus-bars to trains, is usually in 
the neighbourhood of 78 percent. In a well-designed slternating 
current system this efficiency would probably approximate to 
87 per cent. | 


GENERATING PLANT. 


The location of the gencrating station fora suburban system will be 
chosen principally from considerations of available sites, suitable . 
sub-soil, and facilities for obtaining water and coal. 

The units should be chosen as large as practicable from motives 
of economy, provided they can be fairly loadod at times of light 
traffic. At such times the mean load on a unit should not be less 
than a half of its rated load, even if there arc but few trains in 
service, and may be practically the full rated load if there are a 
considerable number. The overload capacity of the units may 
then be depended upon to provide sufficient. power for starting the 
trains. 

Having decided upon the size of the unit, we determine the 
number of units required to handle the heaviest probable load for 
such time as it is likely to last. These, with one or two additional 
sets installed as stand-by, will form the main generating plant. 


ALTERNATING-CURRENT WORKING. 


The foregoing has been for the most part written round the con- 
tinuous-current system of operation, and whilst the general method 
of treatment is independent of the system, there are many con- 
siderations having special reference to alternating-current operation, 
a few of which, may well be given here. The most valuable features 
of alternating-current operation are consequent upon the possibility 
of supplying power to the trains at high potential. This makes 
practicable the use of much lighter line conductors than can be 
employed under continuous-current operation, and also requires 
fewer sub-stations for a given loss in the line conductor network. 

The use of the track or other insulated return circuit for the 
current requires consideration. The author has no information as 
to what amount of electrolytic corrosion is to be expected from 
alternating earth currents as compared with continuous, or what 


regulations are likely to be imposed to prevent damage by such 


currents. It is not, however, desirable to impose a limit to the 
difference of potential between points on the uninsulated return 
unless the method of measuring the voltage is very precisely set 
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out. If the voltmeter be joined to two points in the conductor by 
pilot wires lying very close to the conductor, the voltage indicated 
will be little more than the ca drop. The alternating flux due to 
the current in the conductor will fo: the most part cut the pilot 
wire and produce an E.M.r., practically neutralising the reactance 
drop; thus the indication of the, voltmeter will be the difference 
of potential diminished by this E. M. r. In order to indicate the 
true difference of potential between points on the conductor, the 
pilot wire should lie on the surface separating the lines of force 
which close about the trolley wire from those about the return 
conductor. This is practically the horizontal plane at a height 
from the ground equi to half the height of the trolley wire. 

The earth currents will be affected in the same manner as the 
voltmeter current by the varying flux about the conductors. Thus, 
if a water or other pipe runs parallel to the return conductor, the 
resultant potential difference tending to produce a current through 
earth and between two points in the pipe is that which would be 
indicated by a voltmeter connected to the corresponding two points 
in the conductor by pilot wires run in the position of the pipe. In 
the case of a rail return, where the conductor is of magnetic 
material, the varying lines of force in the iron itself will tend to 
confine the current to the outside layers of the conductor, and the 
CR drop will be several times as much for alternating as for con- 
tinuous current. 

Altogether, if earth currents are to be reduced to the same order 
as is found under continuous-current operation, and it is desired to 
place the sub-stations as far apart, it will be necessary—taking 
account of the lower power factor and heavier trains incidental to 
alternating-current working, in addition to the foregoing con- 
siderations—to adopt a line pressure of st least 6,000 volte, or 
else to install frequent track boosters to take care of the voltage 
drop in the earthed conductors. If advantage is to be taken of the 
high pressure to reduce considerably the number of sub-stations, it 
becomes necessary either to adopt a completely insulated line con- 


ductor system, which much increases the difficulty of installation. 


and working at complicated junctions, or to install track boosters, 
which adds to the expense. The latter will usually be found the 
most favourable alternative, as it is possible by means of these 
boosters, which are simple current transformers of ratio unity, 
entirely to transfer the voltage drop from the uninsulated to the 
insulated conductor. The best arrangement of boosters is probably 
that of the Oerlikon Co., in which the track current is trans- 
ferred by the boosters to a common return conductor running 
between sub-stations. It is possible, however, to do without the 
return conductor by connecting the secondaries of the boosters 
across insulated joints in the track and introducing a small 


- equalising wire, as shown diagrammatically in fig. 5. With this 


Trolley wire 


insulated joint 


Fic. 5.—Tgack BOOSTER SYSTEM FOR ALTERNATING-CURRENT 
OPERATION. : 


arrangement the track rails are employed as return conductors. 
The boosters must, however, be closer together near the sub-stations 
than in the Oerlikon system, and a greater number are accordingly 
required. 

There is much of &'general nature to be said in favour of the 
single-phase alternating-current system, and the author, in common 
with many others, founded great hopes on its development, 
believing that it would lead to a considerable increase in the elec- 
trical operation of railways. Careful investigation, however, 
reveals difficulties and disadvantages which compel the conclusion 
that the single-phase system as at present developed is not suited 
for a great part of the railway work likely to be required in this 
country (i.e, urban and suburban work), and, moreover, shows no 
prospect whatever of being rendered satisfactory for the purpose. 

The weak feature of the single-phase system, as applied to this 
class of work, lies in the driving- motor. This has a much smaller 
range of power than the continuous-current motor, whilst its 
electrical efficiency is considerably lower. The compensated series 
type of motor has a somewhat higher efficiency than the repulsion 
type—mainly on account of its lower rotor losscs. Its efficiency is, 
however, necessarily lower when operated as an alternating- 
current motor than when operated as a continuous-current motor, 


. and this again is lower than it would be if the motor were specially 


designed for continuous-current operation. Moreover, the energy 
consumption per ton-mile will usually be greater than in the con- 
tinuous current system, on account of the lower efficiency and less 
favourable speed-torque characteristic of the motor. Altogether the 
electrical losses in the motor are much in excess of those in the 
continuous-current railway motor, whilst, on account of the more 
compact internal construction, a motor with a given outside shell 
will be some 15 or 20 per cent. heavier. 


We have seen that the rating of a continuous-current railway 


motor gives no information as to its service capacity, but is only 
useful in comparing motors of the same kind with one another. 
The method of rating the single-phase alternating-current motor is 
equally arbitrary, and is useless for the purpose of making a service 
comparison with the continuous-current motor. In suburban 
service, as we understand it in this country, a single-phase railway 


motor with a given outside shell has little more than half the 
service capacity of the continuous-current motor having a similar 
shell, which in such service is liable to be employed to its utmost 
capacity. This, we have seen, is equivalent to saying that.the 
electrical losses in the motor are nearly twice as great, as compared 
with the input, as obtain in the continuous-current system. In 
suburban service it is practically necessary to employ multiple-unit 
trains, with the motors geared to the axles of coaches, where they 
must be capable of operating practically enclosed and without 
attention for long periods. . 

The result of the above is that the alternating-current equipment 
is considerably heavier than the corresponding continuous-current 
equipment, the increased weight of the train itself requiring more 
motors. If we charge to equipment weight not only the weight of 
the motors, transformers, and controlling apparatus, but also the 
excess of weight of the motor trucks over trailing trucks, and of 
the heavier underframe required to carry the transformers, &c., it is 
not too much to say that the single-phase system has an equipment 
weight per ton from two and a quarter to two and a half times as 
great as the continuous-current system, whilst an equipped and 
loaded train of given capacity will be some 30 to 40 per cent. 
heavier on the former than on the latter system. In the foregoing 
we refer particularly to the somewhat severe conditions of English 
suburban service. 

What with the heavier train and greater energy consumption per 
ton-mile, the energy consumption per train-mile, for trains of given 
capacity, will generally be quite 45 per cent. greater under single- 
phase than under continuous-current operation. Allowing for the 
higher efficiency of distribution in the former of these systems, 
the power and energy generated must still be some 30 per cent. 
greater. This requires 30 per cent. greater capacity in the gene- 
rating plant, the cost of which will almost wipe out the saving on 
the sub-stations, whilst the 30 per cent. greater annual generating 
costs will far exceed any possible saving in sub-station mainten- 
ance and supervision. In a compact system operating frequent 
trains—such as the usual urban system—the sub-station expenses 
are insignificant. 

A properly installed overhead conductor system, insulated for 
high potential, will be at least as costly as a third rail, whilst 
the single-phase train equipments will be two or three times as 
expensive as the continuous-current equipments for corresponding 
trains. In fact, taking account of all circumstances, the single- 
phase system, when compared with the continuous-current system 
on the basis of equal traffic capacity, costs considerably more to 
install, and considerably more to operate in the class of service 
under discussion. ] 

The speed-torque characteristic of the single-phase motor is more 
suitable for high-speed service with few stops than for suburban 
service. It would probably be necessary, however, to concentrate 
the equipment on a locomotive, where the motors might be arti- 
ficially cooled—a course hardly practicable when they are carried 
on the axles of the coaches. 

Some of the disabilities of the single-phase system disappear at 
low speeds, where the equipment weight is in any case a smaller 
fraction of the train weight and its increase therefore of less im- 
portance. Again,a service involving infrequent stops and moderate 
speeds, where the input per ton is small and the motor losses can 
accordingly be kept within reasonable limits, may often prove quite 
suitable for operation by the single-phase system. In short, this 
system shows promise of having extensive but by no means uni- 
versal application to railway work. 

The polyphase system, employing induction motors, has the dis- 
advantage of requiring two or more overhead conductors, which 
complicates matters considerably at junctions, although it is not so 
serious an objection on continuous track. It is not well suited for 
suburban or other service in which stops are frequent and a high 
rate of acceleration necessary. 

The strong feature in the polypbase motor, as compared with 
that of other systems, lies in the absence of a commutator, whereby 
the most frequent source of trouble is avoided. The motor is a 
good mechanical apparatus, with nothing particular to get out of 
order, and one could afford to sacrifice many advantages for the 
sake of employing such a motor for train driving. The weakest 
feature lies in the small air-gap necessary, which requires exceed- 
ingly good and well-designed bearings. These, however, can be 
provided without difficulty. 


CONCLUSION. : 


The chief immediate developments in the direction of railway 
electrification are to be looked for in urban and suburban districts, 
where the increased schedule speed and the greater capacity of an 
electrically-operated railway could be relied upon to develop the 
necessary traffic, whilst frequent and regular trains would do much 
to prevent the loss of traffic to tramways, so often deplored by 
railway directors at the present time. It is these considerations 
rather than the possible saving in operating expenses which con- 
stitute the case for the electrification of suburban lines. 

Taking all things into consideration, the continuous-current 
system appears by far the most suitable for suburban service in this 
country, and there are no present indications that it is likely to be 
superseded for this class ot service. 

In one respect the London suburban service on such systems as 
the Great Eastern Railway will afford an engineering problem 
differing considerably from those with which we are familiar—the 
trains at times of dense traffic will be considerably heavier than 
has been usual in electrical suburban service. The use of exces- 
sively heavy trains is fraught with consequences likely to lead to a 
radical departure from the present standard practice. The coaches 
will probably be of the present compartment type, on account of 
iheir greater seating capacity as compared with the corridor type, 
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and, in fact, the present coaches could be largely employed in 
up the trains. 

The objections to the continuous- current system, when heavy 
trains are to be employed, arise for the most part from the neces- 
sity for using a third rail. This being accessible constitutes a source 
of danger, whilst it is exceedingly difficult to install at complicated 
junctions. Moreover, the system is hardly the most suitable for 

ong-distance service, so that objection has been made to it on the 
ground that it cannot be generally extended throughout a railway 
system. This last objection, however, is of little weight, as elec- 
tricity cannot compete with steam for general railway work in this 
country, so that universal electrical operation may be ruled out of 
account. The danger to workmen and others arising from the pre- 
sence on the line of an accessible conductor at dangerous potential 
is patent, and can only be obviated by rendering accidental contact 
with the conductor impossible. An efficient wooden protection for 
this purpose will add perhaps 5 per cent. to the total cost of elec- 
trification, so that the question of additional danger is not a very 
effective argument against the continuous-current system. The 
third-rail protection, moreover, by preventing short circuits with 
track tools, is a valuable security against shut-down. It is worthy 
of note in this connection that the New York Central and Hudson 
River Railroad have adopted a completely protected third rail 
within their New York City electrical zone. 

The difficulty of installing line conductors amongst the intricate 
switchwork and signal rods of a large terminus or junction is 
serious, and is increased fourfold, as far as a great portion of the 
London district is concerned, by the action of the underground 
railways in adopting an insulated return conductor instead of 
employing the track rails as return. Where the trackwork is not 
too complicated, a single conductor can usually be installed, su that 
contact is never lost by the collector shoes, whilst even at-the most 
intricate junctions it can always be located overhead. With a 
second insulated conductor, however, it is at such places practically 
impossible to secure continuous contact for both sets of collector 
shoes within the length of à locomotive or motor coach, and some- 
times even of a long train. If the insulated return is adhered to 
throughout the London district, much rearrangement of track and 
signal rods will be needed at many termini and junctions. The 
chief argument in favour of an insulated return is that it enables 
the track rails to be used for signalling purposes. , 

The best system of operation is a matter for investigation in 
particular cases, depending on considerations already discussed. It 
may be mentioned, however, that in the case of newly-projected 
lines intended entirely for this class of service, there is some 
advantage in adopting the continuous-current or the single-phase 
system, since very little grading is required if either of these 
systems is employed, the motors being capable of operating 
efficiently on much steeper grades than could be permitted in steam 
service. 'The former of these systems is particularly suited for 
operating where grades are excessive, on account of the large range 
of tractive effort and moderate range of speed of the motors. In 
the single-pbase system the speed varies rather too much with 
change of train resistance to be quite satisfactory, but, on the other 
hand, the tractive effort can, within limits, be adjusted to the speed 
and grade by varying the potential difference between motor 
terminals—tbat is, by changing the running tap on the main trans- 
former. In many cases the extra cost of electrification would be 
saved in the diminished excavation, and the lower cost of land 
due to the greater Jatitude of location possible when grades are 
unimportant. The light agricultural railways under consideration 
in some quarters should undoubtedly be electrically operated. 


Opening the discussion, Mr. Painip Dawson referred to his 
interest in the electrification of one of the London railways, and 
remarked that the allowance for inertia with single-phase motors 
on the Brighton line amounted to 13 per cent. He could not admit 
that the efficiency of the s.. motor was more than 4 per cent. less 
than that of the p.c. motor, and including rheostatic losses, with 
more efficient control, by voltage variation, the loss was much 
smaller. 'The s.P. motor characteristic coincided with that of the 
D.C. motor in fig. 2. The efficiency of the D.C. system was rather 
74 or 75 per cent., than 78 per cent. ; that of the s.P. system was 
correctly stated at 87 per cent. He thought the voltage used on 
the S.P. system might be considerably higher than 6,000 volts. The 
power-factor of the D. c. system with rotary converters was prac- 
tically equal to that of the s.P. system. In view of the progress 
made with the s.. motor in four years, he did not see why further 
development should not be looked for in the future. Regarding 
weight, tbe s.. motors were certainly heavier, but not to the 
extent stated; on American rating, a 150-H.P. p.c. motor 
weighed 27 tons as compared with a s.p. 115-11. P. motor 
weighing 2:4 tons, and when two complete motor-trucks were 
compared the weights were 26 tons p.c. against 27 tons A. c. 
The car-bodies must also be considered; no railway manager 
would hesitate to use a 15-ton body in place of 10 tons, if he could 
gain better accommodation thereby. The trucks would weigh 3 tons 
more, so that the total difference of weight would be 24 tons in a 
three-car train, quite apart from the motor equipments, and more 
important. The multiple-unit control was perfectly applicable to 
the S. P. system, and simpler than with p.c. He could not agree 
that the s.P. compared unfavourably with n.c. for suburban service, 
or that the energy consumption was greater. His own figures 
showed that on a level run of 2,583 ft., the running time being 
91°46 seconds p.c. and 92:25 seconds a.c., the average efliciency was 
73:6 per cent. p.c. apd 742 per cent. a.c. The watt-hours per ton- 
mile were 68 p.c. and 63 a.c. Acceleration to 25 miles per hour 
was effected in 37 seconds p.c. and 22:5 seconds a.c.; with the 
former the acceleration was high at first, and then fell off, while 
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with the latter it was low at first, and roso to à high steady. value 
very suitable for suburban service. It was the unanimous opinion 
of railway men that electricity would never displace steam so long 
as the third and fourth rails remained, and the success of the s.p. 
motor was due to the realisation of this fact. 

Mr. A. P. TROTTER, first pointing out that his remarks were 
unofficial, agreed that a.c. traction was the coming thing ; the pres- 
sure was immaterial, but the system must be safe. The electro- 
lytic effects of alternating current were about half those of direct 
current. On the L. B. and S.C. Railway, the rails were to a great 
extent insulated from earth by sleepers, ballast, brick viaducts, &c., 
and 20 volts drop would not be objected to. Regarding the pilot 
wire, the author was right in theory, but how could the pilot wire 
be correctly placed in practice? He would borrow a telephone 
circuit of large area for the purpose of testing the actual drop. 
But earth currents were not likely to give trouble. It was possible 
that the railway current might synchronise with the Wheatstone 
transmitter and confuse the signals. The impedance in the rails at 
Spindlersfeld was leas than that met with on the Swiss railways. The 
compartment type of coach, with the corridor along one side, and 
doors to each compartment, offered many advantages. 

The meeting was adjourned until the 9th ult., when 

Mr. ScnuokPr found fault with the author's system of train 
curves"; in actual work he considered it better to adopt the point 
by point method, as certain factors could not be obtained by an 
anylytical method. The author's conclusions in regard to single- 
phase equipments were contrary to those of other authorities on the 
subject. For p.c. working, the author added on account of rotary 
inertia, 8 to 10 per cent. of the train weight, while for single-phase 
A. C. motors he would possibly double that amount; Mr. Schoepf's 
experience led him to add 10 to 12 per cent. for D.C., and 12 to 15 
per cent. for single-phase a.c. The actual calculated additions 
were 121 per cent. in the case of the Metropolitan Railway, and 
14:5 per cent. for single-phase cars proposed for the Brighton Co.'s 
line; the train weights in the two cases were 160 tons and 105 tons 
respectively, so that not much difference existed between them. 
With reference to leakage currents, &c., the effective drop should 
be only the ohmic drop, on account of the smaller a.c.; there was 
no need for a negative booster, and rail drops of 60 to 100 volts 
gave no indication of destructive effects. As regards the pressure 
to be used on single-phase systems, he considered that there would 
be no practical objection to 20,000 volts, which had been used with 
success. "The range of power with a single-phase equipment would 
not be restricted, as the motors would be chosen to suit the case, 
and in regard to weights, a 150-H.P. A. 0. motor weighed 5,398 lb., 
and a direct - current motor of similar power, 5,550 Ib., while a com- 
plete Metropolitan motor coach (p.c. equipment) weighed 29,500 Ib., 
and his proposed motor-coach for the Brighton Co. weighed 
31,500 Ib., a very small difference in practice. The author's 
particulars for the Cincinnati cars omitted to make mention of the 
fact that they were longer cars and had heavier equipments owing 
to their being worked on three voltages. 

Mr. H. M. HoBaRT said that for main line working, high 
pressures and overhead equipment were a necessity, but there were 
disadvantages with single-phase motors. He suggested the use of 
high-tension p.c. and suitable motors, it being possible to get 
better results as regards commutation by increasing the pressure, 
with increased capacities such as would be necessary for railway 
work. There was considerable misconception as to the possibilities 
of commutation which would exist under the system he advocated. 

Mr. C. F. JENKIN remarked that in laying out a motor for 
service the range of power was not considered; he thought the 
speed was lower for a given tractive effort with single-phase a.c. 
motors. The single-phase motor was more self-regulating, and this 
was an advantage, as resistance had to be kept in longer with the 
D.c. motor. The use of auxiliary poles on motors was good for 
commutation, and dispensed with resistance. The Siemens- 


.Schuckert Co., in considering their first single-phase a.c. line in 


Germany, had calculated the comparative efficiencies (bus-bar to 
wheel) and costs of ecveral systems, and their results were as 
follows :—Single-phase, 71 per cent.; three-phase, 66 per cent., and 
D.C. 62 percent, with first costs in the ratio 100, 116 and 125 
respectively, a showing in favour of single-phase for the particular 
case, i 

Mr. P. V. McManĦnon, referring to the earlier part of the dis- 
eussion, remarked that on the City and South London Railway, 
with a 1,000-volt three-wire system, the efficiency of a sub-station 
2* miles from the power house, and including cable losses, was 
86 per cent.; while another, situated 5} miles away, had an 
efficiency of 81 per cent., and the efficiency over the whole line 
was 90 per cent. Of course the system might not be suitable for 
the Brighton line, but it could be combined with the single-phase 
system with advantage as regards electrolysis. His system had 
proved perfectly satisfactory in working, and it had been found 
that balancers were unnecessary, as the traffic balanced itself. The 
third rail system had many advantages over the third and fourth rail 
system ; the overhead system, if properly constructed, would be 
costly. 'l'here was no special difficulty in regard to the use of a 
third rail at main line junctions, altbough a third and fourth rail 
would be absolutely debarred if locomotives were to be used, on 
account of collecting difficulties. 

Mr. W. M. MonpEv submitted that the author had arrived at 
two conclusions—the hopelessness of main line working and the 
inadequacy of the single-phase system ; these were in opposition 
to the majority of engineers. The speaker thought that a 
H.T. overhead system would not prove more dangerous to life than, 
for instance, the Liverpool and Southport line. The author's 
diagram of "energy dissipation" showed how inefficient the p.c. 
equipments were, when resistance and brake losses were considered. 
Even the Liverpool Overhead trains only used 21 per cent. of their 
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energy in driving, while 50 per cent. went in the brakes, and on the 
Central London, where the contourof the line aided efficiency, braking 
absorbed 23 per cent., and motor and resistances a like amount. 
He could not agree with the author that the power and euergy 


would be higher with single-phase motors; tests made by himself 


on an A.C. single-phase locomotive showed that they could obtain 34 
per cent. more than full load torque, with only 38 per cent. of full 
load current, which, compared with p.c. motors in series-parallel, 
meant that the load, instead of being 50 per cent. more than with 
D.C. would be some 30 per cent. less. The weight of the equip- 
ment was in any case a small percentage of the train weight, and 
the author bad himself pointed out that weight was of secondary 
importance in main line high-speed work. Boosters, as a rule, 
sucked energy out of the rail, but the author apparently intended 
to force it in. He concluded by referring to his paper, in con- 
junction with Mr. B. Jenkin, read before the Institute of Civil 
Engineers four years previously, and the conclusions in favour of 
single-phase a.c. working there arrived at. 

Mr. F. W. Carter, in replying, pointed out that his objections 
to single-phase working applied priacipally to severe suburban 
service, and Mr. Mordey had misunderstood them in regard to 
main line working. To Mr. Dawson he replied at length. He 
had not suggested that the multiple-unit system of control could 
not be used with single-phase motors, as it was a simpler matter 
than with the series-parallel combinations of continuous current. 
Mr. Dawson gave a comparison of single-phase and continuous 
current equipments for the same (service in which the respective 
equipment efficiencies were given as 742 per cent. and 73.6 per cent.; 
the losses would be 25:8 per cent. and 264 per cent. respectively, 
i.e, practically the same in the two systems, although actually 
every effort had been made to increase the losses in the continuous- 
current system in order to make it compare unfavourably with the 
other. The 115-H.P. motor referred to would give somewhat less 
than 90 H.P. through the gears if the temperature rise were limited to 
75° C., as required for comparison with continuous-current motors. 
Again, its weight was 24 tons, including pinion. A 175-H.P. D.C. 
motor, rated in the same manner, weighed 2°15tons, including pinion. 
The weight per R.. on the same basis of rating was therefore more 
than twice as great in single-phase as in continuous-current motors. 
Comparative figures of single-phase and continuous-current opera- 
tion for n particular run of 2,583 ft. were given, which showed that 
the D. c. motors were quite unsuitable for the service, and were not 
employed in their normal manner. The rate of acceleration has 
been kept down below that of the single-phase motor, and to make 
the period of rheostat running as long as possible to give a high 
energy consumption. Furthermore, much greater p.c. capacity 
than single-phase capacity had been included in the equipment. 
Of the 264 per cent. loss in the p.c. equipment, at least 
15 per cent. was lost in rheostats, 5 per cent. in gears, and not more 
6˙4 per cent. in motors. Of the 2/8 per cent. loss in the single- 
phase equipment, not more than 3 per cent. was lost in the com- 
pensating transformers, 5 per cent. in geare, and at least 17:8 per 
cent. ia motors. As the input per train-mile would probably be 
greater in the latter system (in spite of the lower input per ton- 
mile), the motor loss could not be much less than three times as great 
in the single-phase as in the p.c. motors. Although the former 
motors were larger, they would be unable to dissipate more than 20 
per cent. or 25 per cent. more heat than the latter with the same 
iuternal temperature, Actually the single-phase motors were over- 
run to show their dynamical capability, and the continuous-current 
motors were under-run, as the eight motors were more than were 
required to propel the train. If with the single-phase system the 
acceleration were kept up to the highest speed, a much higher peak of 
power were obtained than if the rate of acceleration diminished as 
high speeds werereached. Themaximum peak of power on the Central 
London Railway occurred when the four motors were each taking 
their accelerating current of 200 amperes at 550 volts, being then 440 


Kw. The ratio of the maximum to the average input (77 Kw.) was - 


57. In severe suburban service, where many trains were operated 
.at & high schedule speed, the cost of the electrical installation 
would be from 20 to 40 per cent. greater in the single-phase than in 
the Dc. system, whilst the electrical power and distribution ex- 
penses would probably be quite 20 per cent. greater, and the opera- 
tion much less reliable. Mr. Schoepf referred to rotary inertia; he 
(Mr. Carter) had usually found it about 18 per cent. In regard to 
electrolysis, the speaker preferred to believe Mr. Trotter. Mr. Schoepf 
gave comparative weights of 150 H.P. continuous-current and single- 
phase motors. The particular type of motor in which Mr. Schoepf 
was interested was rated simply as a p.c. motor, which gave no jn- 
formation whatever as to what it would do as a single-phase motor. 


Physical Society. 


AT the annual general meeting on February 9th, Prof. J. H. 
Poyntina, F. R. S., President, in the chair, the reports of the 
Council and the Treasurer were read aud adopted. Messrs. F. 
Kohlrausch and A. A. Michelson were elected as Honorary Fellows 
of the Society. 

The following Officers and Council were elected for the ensuing 
year :— 

President,—Prof, J. Perry, F. R. S. 

J^ice-Presideuts.—Those who bave filled the office of President, 
together with C. Chree, LL. D., Sc. D., F. R. S.; H. M. Elder, MI. A.; 
Prof. J. A. Fleming, M. A., D. Sc., F. R. S.; and J. Swinburne. 

Sreretaries.—W. R. Cooper, M. A., and Prof. W. Cassie, M.A. 

Foreign Seeretari, —Prof. S. P. Thompson, B. A., D. Sc., F. R. S. 

T reasurcr.—Prof. H. L. Callendar, M. A., LL. D., F. R. S. 

Librarian. -W. Watson, D. Se., F. R. S. 


Other Members of Council.—T. H. Blakesley, M. A.; A. Campbell, 
B. A.; W. B. Croft, M. A.; W. Duddell; J. A. Harker, D. Sc.; W. A. 
Price, M. A.; S. Skinner, M. A.; S. W. J. Smith, M. A.; W. Watson, 
D. Sc., F. R. S.; Prof. H. A. Wilson, M. A., D. Sc. 


Prof. J. Perry then took the chair and delivered an address. He 


thought that every young reader of a paper before a Scientific 


Society made the mistake of assuming that his audience knew a 
great deal of the subject so familiar to himself, and hence his 
paper was not understood. Writers of books on Physics assumed 
their readers to be all truly logical students; they used words 
properly in a technical sense, and forgot that many of their 
readers might use them in the newspaper writer's sense. 

Referring to the teaching of Physics to students entering upon 
the engineering profession, the President remarked that such 
teaching was nearly always slipshod. Every pupil entering a 
Science College ought to have been experimenting and working 
graphically and numerically on Physical Science problems from a 
very early age, and then our science classes would deal with them 
in a scientitic way. For example, such a simple mathematical idea 
as that of adecimal could not be given in clementary schools in less 
than five or six years, whereas one week of weighing and measuring 
would give young children familiarity and clear ideas about 
decimals. Nothing ought to be compulsory in schools except the 
study of English and of Natural Science. The only language which 
ought to be compulsory in the science department of a University 
was English. A professor of science ought to be allowed to teach his 
students in the way that seemed best to him, and he should examine 
his students himself. There was no one general elementary course 
in Physics which all students ought to take: neither by their 
previous training nor from the uses which they would make of the 
principles of Physics were they fit be to tanght together. What 
was wanted was more classes, more rooms and more teachers. 


A CONTRIBUTION TO THE THEORY OF THE 
SINGLE-PHASE INDUCTION MOTOR. 


- By VAL. A. FYNN. 


— 


(Continued from page 275.) 


Ir the power factor of the motor were unity, seeing that 
some loss must occur in the motor even at no load, such 
machines when running light would erceed the synchronous 
speed. 

Having fully recognised the important facts here set forth, 
the author directed his attention to the speed regulation of 
such motors, following thereby as closely as circumstances 
would allow the usual continuous-current practice. It is 
not proposed in this contribution to do more than indicate 
the general ltnes on which such speed variations can be 
economically secured, and how such motors can be made to 
run at constant speeds differing from the synchronous to any 
desired extent, in other words, how their speed can be 


adjusted independently of the periodicity of the supply, and 


the number of poles of the machine. | 

The general plan followed for the case of induction 
motors is to vary from the natural the relations between 
the E. M. F.'8, (E T) and E n, and any of the factors which 
influence their magnitude, and thus bring about the equality 
of these E. M. F. 8s at speeds differing, to any desired extent, 
from the natural speed. This may be accomplished by 
varying any, or all, of the factors which influence the 
magnitude of either of these k. M. F. 's, or by varying the 
magnitude of either Ef or E R independently of the factors 
naturally governing their magnitude. 

It has been shown that these machines are really nothing 
else but shunt motors with this peculiarity, that the working 
F. M. F. (E T) and the working current are conveyed to the 
rotor by induction instead of by conduction as in continuous- 
current practice, that the E. u. Fr. responsible for the field is 
generated in the motor-field axis by rotation of the rotor 
conductors in the transformer field, and that the rotor wind- 


. ing itself is made use of as a field winding. The essential 


characteristics of these motors are, however, that the rotor 
self-induction is practically neutralised in the armature axis as 
primary and secondary ampere-turns are nearly equal and 
opposed; further, that the field is excited by an k. M. F. 
practically in quadrature with that impressed on the rotor 
in the armature axis, and finally, and as a point of smaller 
importance, that armature and field axes are displaced by 
practically 180/n degrees. 

What makes speed regulation for such motors partic- 
ularly difficult, is the fact that the various factors which 
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influence the magnitudes of the two E.M.F.s (E T and 


E B) which determine the speed of the motor are all. 


dependent one upon the other, and so it becomes difficult 
to influence the one without influencing at least some of the 
others. 'This complication and interdependence is due to 
the fact that a single-phase shunt induction motor is really 
a combination of a transformer, of a phase converter, and of 
a motor, all in one. The author has discovered a number 
of means for regulating the speed of such machines, some 
of them directly applicable to the complicated form known 
as the single-phase induction motor, whilst others achieve 
the object by first dividing the machine into its component 
parts, and then regulating each part separately, thus grently 
facilitating the process of regulation. In the latter case the 
phase-converter is separated from the motor proper, but its 
duty remains the same, namely, that of supplying the k. l. y. 
which is required to excite the motor-field, and which is in 
quadrature with the supply. "The transformer ceases to be 
essential in the motor itself, as soon as the phase converter is 
separated from the motor proper, and it also becomes in- 
different whether the rotor winding, or a winding disposed 
on the stator, is made use of as a field winding. 

[t may, therefore, be stated that the means for regulating 
the speed here scribed relate broadly to an alternate 
current motor in which the self-induction in the armature 
axis i8 neutralised, in which the field excitation is produced 
by an E. Mu. F. sensibly in quadrature with that conveying the 
energy to the motor and in which the field excitation is 
derived from a phase converter either embodied in the motor 
itself or separate therefrom. The speed in such a motor is 
varied by varying the relations between the working E. M. r. 
impressed on the rotor in the armature axis or the back 
E.M.F. in that axis and any of the factors which influence 
the magnitudes of the said E.w.F.'s. In other words, any 
desired speed is obtained by so, varying the said relations as 
to make the back E. M. F. sufficiently equal to the working 
E. M. FT. at the speed chosen, remembering that the difference 
between E T and E B must be mainly responsible for an 
armature current of sufficient magnitude to produce in con- 
junction with the motor field available at the time the torque 
required. 

For convenience of reference we will divide the alternate 
current shunt motor thus evolved into four species which 
lend themselves particularly well to rational speed control, 
and which can all be operated from a single-phase supply:— 


Speries 1.—Single-phase alternate current motor with 
shunt characteristic where the working voltage E T impressed 
on the rotor in the armature axis is conveyed by induction 
with the help of a transformer field, and where the E. M. F. 
responsible for the motor field is generated with the help of 
the transformer field in the motor itself, the latter acting, 
when revolving, also as a phase converter. (This species of 
alternate current shunt motor is now known as single-phase 
induction motor.) 


Species 1a.—Single-phase alternate current motor with 
shunt characteristic where the working voltage E T impressed 
on the rotor in the armature axis is conveyed by induction 
with the help of the transformer field, and where the E. M. F. 
responsible for the motor field is partly generated with the 
help of the transformer field in the motor itself, the latter 
acting when revolving as a phase converter, and partly gene- 
rated in a phase converter independent of the motor. (To 
simplify matters this species will be treated hereafter as 
forming part of Species 1.) 


Series 2.—Single-phase alternate current motor with 
shunt characteristic where the working voltage E T impressed 
on the rotor in the armature axis is conveyed by induction 
with the help of a transformer field, and where the motor 
field is generated by a winding disposed on the stator, the 
E.M.F. responsible for the motor field being generated in a 
phase converter independent of the motor. 


Species 3.—Single-phase alternate current motor with 
shunt characteristic where the working voltage E T impressed 
on the rotor in the armature axis is conveyed by conduc- 
tion, the self-induction of the rotor in that axis being 
neutralised and where the motor field is generated by a wind- 
ing disposed on the stator or on the rotor, the E. vf. Fr. respon- 

-Sible for the motor field being generated in a phase converter 
independent of the motor. 


Species 4.—Ringle-phase alternate current motor with 
shunt characteristic where the working voltage E T impressed 
on the rotor in the armature axis is conveyed by conduction, 
the self-induction of the rotor in that axis being neutralised, 
and where the E. u. F. responsible for the motor field is either 
wholly generated in the motor itself with the help of a trans- 
former field co-axial with the armature axis and due to an 
E. M. F. co-phasal with E T, the motor acting as a phase con- 


verter when revolving, or where the k. u. F. responsible for 


the motor field is partly generated in the motor itself as 
above and partly in a phase converter independent of the 
motor. 

Some of the methods by which the speed of such alter- 
nate current motors with a shunt characteristic can be 
adjusted to any desired constant speed or varied at will can 
now be enumerated, before proceeding to the description of 
Rome specific examples. 

The objects stated can be achieved for the first species of 
motor (1 and 14) :— 

1. By including in the rotor cireuit along the motor field 
axis an k. M. F. in quadrature with the k. u. T. impressed on 
the motor in the armature axis and varying the magnitude 


. or direction of the former, thus varying the motor field, the 


regulating k. M. y. being derived from a phase transformer. 

2. By producing the motor field by means of intercon- 
nected windings partly disposed on the rotor and partly dis- 
posed on the stator, and varying the magnitude or direction 
of the two component fields, and thus varying the motor 
field. 5 

3. By varying the magnitude of the transformer field and 
thus varying the motor field whilst keeping k T constant by 
including in the rotor circuit along the armature axis an 
additive or subtractive E.M.F. of same phase as the one 
responsible for the transformer field. 

4. By making the inductive relation of that winding in 
which E B and E T are generated different in respect of the 
transformer field to the inductive relation of that same 
winding in respect of the motor field, thus varying either 
E T Or E B. 

5. By making use of only a part of the total field in the 
motor field axis for generating E B and by varying the 
magnitude of that part, thus varying E B. 

6. By including in the rotor circuit along the armature 
axis an H. M. P. co-phasal with the E. u. p. responsible for the 
transformer field and either of the same or the opposite 
direction as E T, thus varying ET or KB. 

7. By varying the transformer field, thus varying E T, 
whilst keeping the motor field constant by including in the 
rotor circuit along the motor field axis an k. M. F. in quad- 
rature with E T, derived from a phase converter and of suit- 
ably varied magnitude or direction. | 

8. By varying E T as indicated under four or six whilst 
keeping the motor field constant by including in the rotor 
circuit along the motor field axis an E.M.F. in quadrature 


with E T derived from a phase converter, and of suitably- 


regulated magnitude or direction, whilst also keeping the 
transformer field constant. 

9. By varying the transformer field whilst keeping the 
motor field constant when produced by interconnected 
windings partly disposed on the rotor and partly disposed on 
the stator by suitably varying the direction or magnitude of 
the two component fields. 

10. By varying E T as indicated under 4 and 6, whilst 
keeping the motor field constant when produced vy means of 
interconnected windings partly disposed on the rotor and 
partly disposed on the stator by suitably varying the direction 
or magnitude of the two component fields, whilst also 
keeping the transformer field constant. | 

11. By employing various combinations of the means 
described. ; 

For the second species of motor, when the excitation is 
derived from a phase converter independent of the motor, the 
speed can be varied :— 

1. By varying the transformer field. 

2. By varying the exciting k. M. r. 

3. By including in the rotor circuit in the armature axis 
an EH. M. F. in phase with that responsible for the transformer 
field, and either of the same or the opposite direction to H T. 

4. By employing various combinations of the methods 
described. 
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For the third species of motor, when the excitation is 
derived from a phase converter, the speed can be varied :— 
1. By varying the E. M. r. impressed on the rotor in the 
armature axis. | 

2. By varying the exciting E.M.F. 

. 8. By combination of the two means. | 

For the fourth species of motor the speed can be 
varied :— | 

1. By varying the k. u. F. impressed on the rotor in the 
armature axis. | 

2. By varying the E.;. F. impressed on the rotor in the 
armature axis and keeping the motor field constant by vary- 
ing the transformer field. mE 

3. By varying the k. u. F. impressed on the rotor in the 
armature axis and keeping the motor field constant by 
including in the rotor along the motor field axis an E®.F. 
in quadrature with that impressed on the rotor in the arma- 
ture axis and derived from a phase converter whilst suitably 
varying its magnitude or direction. | 

4. By varying the transformer field and tlius varying the 
motor field. l 

5. By including in the rotor along the motor field axis an 
E.M.F. derived from a phase converter and. in quadrature with 
the E.M.F. impressed on the rotor in the armature axis and 
varying the magnitude of the E. M: F. derived from the phase 
converter, thus varying the motor field. 

6. By disposing the field winding partly on the rotor and 
partly on the stator, and varying the magnitude or direction 
of the two component fields. 

7. By various combinations of the means described. 


Fic. 4. 


The fear of wearying the reader has led the author to 
curtail the enumeration of the various methods by which 
alternate current motors with a shunt characteristic and 
operated from a single-phase supply may be economically 
regulated for speed. Enough has been said, however, to 
show that the possibilities are indeed wide, and it will now 
be easy for anyone to combine two or more of the means 
already enumerated to suit special conditions or fill any gaps 
that the author was obliged to leave. 

In conclusion, a closer consideration of some of the 
methods for influencing the more important factors govern- 
ing the magnitude of E T and EB with relation to speed may 
. prove of interest. f i ; i 

In fig. 4 is shown a motor supplied with two E.M.F.’s 
differing in phase by 90° The one El conveys E T, the 
working E. X. F., and the armature current into the rotor R by 
induction from s along the axis c e. The other E excites 
the field in the axis p D. Now k? is practically co-phasal 
with the k. M. F. induced by rotation at the brushes D D, so 
that this machine closely resembles that shown in fig. 1, 
and really operates in the same manner; the motor field, 
however, is not generated by rotation of the rotor con- 
ductors in the transformer field, so that the conditions are 


AL REVIEW. 


much simpler and afford a good opportunity for studying 
the effect of some of the methods which are advocated for 
varying the speed of such machines. 

The phase converter P has been separated from the motor 
proper, but the transformer field has been retained in the 
latter. It is not proposed again to refer to the use of a 
phase converter in conjunction with these motors, as ita 
application in all the other. cases will be abundantly clear 
from this one example ;' it can be used whenever it is neces- 
sary to derive E? from a single-phase supply. In this par- 
ticular case an ordinary squirrel-cage shunt induction motor 
is made use of as a phase converter; it carries two windings, 
8* and 8°, disposed on the stator and displaced with regard 
to each other by 180 n degrees. The winding s? not only 
conveys the energy necessary to operate the converter as a 
motor, but also that, energy which, after having been suit- 
ably transformed, serves to excite the field of the main motor. 

The speed can be varied by varying E?, it will 
increase as E? decreases, because the motor field will be 
weakened and a greater speed will be requfred to bring k n 
up to the original value. k 5 must be brought up to the 
original value, because E T has remained unchanged. If x! 
ia varied, the speed will increase with M sag E! provided 
E! be kept constant. The field remainffg constant, the 
speed must increase with E!, because E T also increases and a 
higher speed is necessary to make E B equal to the increasing 
E T. Saturation, as in the case of continuous current motors, 
of course sets limits to these variations. The speed can be 
further varied by including in the rotor circuit along the 
axis C C ar k. M. F. of the same phase as El. If that k. M. F. is 
of the same direction as the one induced by transformer 
action from s, then E T will be increased and the speed will 
rise. If that k. M. F. is of opposite direction, then it will help 
E B. Only a part of the total k n will have to be generated 
by rotation, and in consequence the speed will fall. It 


FiG. 5. 


should be noted that in this way the speed can be varied 
within the widest limits, whilst both transformer and motor 
field remain constant. In this arrangement no motor field is 
generated by rotation in the transformer field, the latter only 
serves to convey the working current into the armature. Ag 
compared to the arrangenient shown in fig. 2, this one has 
the advantage of enabling the use of very high tensions, but 
the disadvantage of a greater iron loss due to the presence of 
the transformer field. For regulating purposes resistances 
could, of couse, be used in any of the circuits; their use, 
however, in connection with alternating current machinery is, 
in most cases, to be condemned. In the present case, 
inserting resistance into the rotor circuit is equivaleut to 
inserting it into the armature circuit of a continuous current 
machine. The direction of rotation can be reversed by either 
reversing E! or E’. 

Seeing that the k. M. F. generated along D D by rotation ig 
practically co-phasal with &?, the arrangement shown in fig. 5 
will yield a single-phase shunt induction motor, the speed of 
which can be adjusted as desired. Bearing in mind the 
remarks made in connection with the arrangements in fig. 4, 
it will be at once clear how the various manipulations which 
have been indicated will influence the behaviour of the inotor. 
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It must, however, be remembered that in all those cases 
where the motor field is partly or wholly due to rotation in 
the transformer field, any speed regulation will have a 


cumulative effect, because every alteration in the speed also 


brings about an alteration of the motor field. 
(To be contmued.) 


NOTES ON THE AMERICAN SYSTEM OF 
FUSE STANDARDISATION. 


By ALFRED SCHWARTZ. 


Prior to 1896 the fuses in use in the United States were 
largely of the open type, consisting of a wire or strip of alloy or 
aluminium fitting under binding screws or nuts on the fuse 
blocks. These fuses were in the smaller sizes required for 
house installation work, mounted on incombustible bases in 
cut-out cabinets, while the larger sizes were mounted bare on 
switchboards. 

There is an undoubted fire risk with unprotected fuses. 
They are also a source of danger to the attendant should they 
blow close to his face or hands. This frequently occurs 
when repairs or changes are being made on low-tension 
boards during use, or when a switch is closed on a short- 
circuited line. | 

In this country we have developed a number of types 
of protected or semi-enclosed fuses in which the operator 
ig more or less screened from the molten metal when the 
fuse blows, whereas in the United States and on the Continent 
completely enclosed fuses have been evolved. Careful 
standardisation in this country may enable us to successfully 
use the semi-enclosed fuse for house installation work, and if 
80, we shall be the gainers as far as low cost of refills and ease 
of inspection is concerned, as the enclosed type has to be 
fitted with an indicating device, and these, apart from their 
not being always reliable, are sometimes a source of danger. 
In addition to the ordinary open type or link fuse, a large 
number of Edison plug fuses are used in the States, and this 
type, as far as the restriction of the scattering of the metal 
on fusion is concerned, is quite satisfactory, and, in a 
modified form, has been adopted as a part of the standard 
fuse. 

The course of action taken in the United States in 
connection with the work of standardisation has already been 
referred to (ELECTRICAL. Review, The Standardisa- 
tion of Fuses,” November 17th, 1905), the results 


of this work, together with the tests for approval for enclosed - 


fuses are given in the National Electric Code of 1905 
and in the list of approved fittings of April of this vear. 
The writer has been unable to obtain copies of these publica- 
tions in this country, but has been furnished, by the courtesy 
of the secretary of the American Institution of Electrical 
Engineers, with an carlier edition of the national electric code 
together with & copy of Mr. H. O. Lacount's recent paper on 
the standardisation of enclosed fuses, from which the following 
regulations are abstracted. 

Open-type Link Fuses.— The ordinary porcelain link 
fuse cut-out will not be approved. Link fuses may be used 
only when mounted on slate or marble conformable to regu- 
lation No. 52." This regulation specifies in detail the 
method of supporting and mounting the bases, and gives 
particulars as to tlie construction of the terminals and con- 
nections. “They must further be enclosed in dust-tight 
fire-proofed cabinets, except on switchboards located well 
away from combustible material." 

Test.—*'* They must operate successfully when blowing only 
one fuse at a time on short circuits, with fuses rated at 
50 per cent. above, and with a voltage 25 per cent. above 
the current and voltage for which the cut-out is designed." 

This is a severe test, and is evidently intended to secure 
the satisfactory operation of the cut-out with a larger fuse 
in it than it was designed for—a very possible contingency 
in actual service. The margin of safety as regards current 
is satisfactory, but the 25 per cent. increase in voltage, which 
is presumably intended to take care of irregularities of pres- 
sure in the circuit will be quite swamped by the inductive 


pressure rise due to the breaking of the short-circuit current, - 


as this latter may be many times that of the line voltage. 
Spacings.— Spacings must be at least as great as those 
given in the follówing table :— 
Minimum separation Minimum l 


of nearest metal parts. break 


125 volts or less — of opposite polarity. distance. 


10 amperes or less ... p .. d in. 1 in. 
11 to 100 amperes ... Pos . . 1 in. # in. 
101 to 300 amperes ... ks . . 1 in. 1 in. 
301 to 1,000 amperes... E . . 1 in. J} in. 
126 to 250 volis— : 
10 amperes or less y . . làin. 14 in. 
11 to 100 amperes ... a . . 1 in. 14 in. 
101 to 300 amperes ... Tm . . 2 in. 13 in. 
301 to 1,000 amperes... MN .. 23 in. 2 in. 


In the writer's opinion the minimum break distances 
given above are far too small for safe working ; on 125 volts, 
for instance, the 1,000-ampere fuse need only be ) in. longer 
than the 10-ampere one, while for 250 volts the increase 
in break for the same range is only 4 in.; the inductive 
pressure rise on blowing does not seem to have been con- 
sidered whea settling these dimensions. 

A minimum space must be maintained between fuse 
terminals of the same polarity of at least J in. for voltages 
up to 125, and 1 in. from 126—250 volts." 

Rating.—“ The fuses must be stamped with about 80 per 
cent. of the maximum current which they can carry 
indefinitely, thus allowing about 25 per cent. overload before 
the fuse melts." i 

This rating practically excludes the use of copper as a 
fuse material, as it becomes red hot when carrying about 75 
per cent. of its fusing current, and, therefore, oxidises too 
rapidly. While 25 per cent. excess current is a reasonable 
allowance for fuses of large carrying capacity, or for circuits 
which require special protection, it is too low for house 
lighting work, or for arc lamp and motor circuits in which 
very considerable variations of current occur. 

Marking.—"* Fuse terminals must be stamped with 
maker's name or initials, or with some known trade mark.” 

Enclosed Fuses Plug and Cartridge Type Construction.— 
“ The fuse plug or cartridge must be sufficiently dust-tight, 
so that lint and dust cannot collect around the fusible wire 


and become ignited when the fuse is blown. The fusible. 
wire must be attached to the plug or cartridge terminals in 
such a way as to secure a thoroughly good connection, and 


to make it difficult for it to be replaced when melted," 

An enclosed fuse in the smaller sizes is comparatively 
inexpensive, and the cartridge can be discarded after use, but 
in the larger sizes there is no valid reason why they should 
not be arranged for refilling by authorised persons. The 


danger to be guarded against with this type of fuse is the- 


replacement of the fuse in the cartridge without the filling: 
material around it. 

Classification.—'* Must be classified to correspond. with 
the different classes of cut-out blocks, and must be so 
designed that it will be impossible to put any fuse of a given 
class into a cut-out block which is designed for a current 


or voltage lower than that of the class to which the fuse- 


belongs." 

7erminuls.—“ The fuse terminals must be sufficiently 
heavy to ensure mechanical strength and rigidity. 'l'he styles 
of terminals must be as follows" :— 


0—250 volts, Fuse. Terminals. . 
= cartridge fuse to fit spring clip ter- 
0—2 amps. lenis Cond iiia 
(a) sprig clip ter- 
A { cartridge fuse } to fit minala. E 
3—30 - (ferrule contact) (b) Edison plug 


casiDgs. 


| B , Present Edis on plugs, 0-—125 volts. 


(a) spring clip ter- 
31—60 { cartridge fuse } to fit minals. 
(ferrule contact) " | U) Edison plug 
esie casings. 
0 } Cartridge fuse i a con 
401—-600 


A similar table is given from 251 to 600 volts for the 
same current ranges as the above up to 400 amperes. Cart- 
ridge fuses must be used throughout with ferrule contacts up 
to 60 amperes and knife contacts from 61 to 400 amperes. 
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Dimensions.— Cartridge enclosed fuses and corresponding 
cut-out blocks.must conform to the dimensions given in the 
table attached.“ a 
i; Fig. 1 shows the standard ferrule contact and fig. 2 the 
standard knife blade contact for cartridge fuses. The 
table referred to follows the same rated capacities for fuses 
up to 250 and 600 volts, as already given, and gives in each 


case the following dimensions :—Length over terminals A, 


distance between contact clips B, width of contact clips o, 


diameter of ferrules or thickness of terminal blades D, 
minimum length of ferrules or of terminal blades outside of 
tube k, diameter of tube F, width of terminal blades 6. The 
standard cartridge for use in Edison plug fittings is shown 
in fig. 3. 

The standard dimensions finally chosen were not those of 
an entire line of any one of the several manufacturers ; in fact, 


many of them are different from the dimensions of fuses in 


use prior to standardisation. ; 

Rating.— The fuse must carry 10 per cent. more current 
than that for which it is rated, and must melt with 15 per 
cent. current above its rating.” 

It will be seen that the 25 per cent. overload for the open- 
type fuse is reduced for the enclosed form to from 10 to 15 
per cent. The above figures, were almost entirely a sug- 
gestion of the manufacturers, who were confident that they 


Fic. 2. 


could meet such a specification for rating ; it has, however, 
been found difficult in practice to do so, and the 15 per cent. 
named above has now been increased to 25 per cent. 

It is further specified that with a current 50 per cent. 
greater than the rating, and at room temperatures of 75? F., 
the fuses starting cold must blow within the following 
times :— 2 


Time of blowing, 


, Rating in amperes. starting cold. 


0— 30 30 seconds. 
31— 60 1 minute. 
61—1ou „ 2 5„ 
101—200 E Pos m - 4 „, 
201—400 |... Vcc 4 Br en 
401—600 225 ie 2 M" 10 


It will be observed that the time element is very con- 
siderable, particularly in the case of the larger fuses, this is 
due to the large capacity for heat of the cartridge and 
filling. 

Temperature Itise.—'* The temperature of the exterior of 
the fuse enclosure must not rise more than 125? F. above 
that of the surrounding air when carrving its rated current." 

Test.—* Must not hold an arc or throw out melted metal 
or sufficient flame to ignite easily inflammable material on or 
near the cut-out, when only one fuse is blown at a time on a 
short-circuit on a system having a capacity of 300 Kw. or 
over, at the voltage for which the fuse is rated.” 

This short circuit test is not nearly so detailed as that laid 
down in the German regulations ; the amount of resistance in 
te testing circuit is not specified, neither is any stipulation 
made as to the source and character of the current supply. 
It is suggested that while the above conditions may be 
severe cnough for fuses up to 100 amperes, for the larger 


sizes the available capacity af the back of the fuse should be 
10 times that at which the fuse is rated. | 
In some of the tests it was noted that fuses which were 


. Satisfactory under severe short circuit conditions, failed if the 


current flow was limited by a resistance, even when the resis- 
tance was very small, for example, with 1,500 amperes when 
testing .100 and 200-ampere fuses, and vice versa, fuses that 
apparently were successful with the limited short circuit failed 
on a dead short. This is due to the fact that in the dead short 
the whole length of the fuse is disrupted, whereas in the limited 
one only a small length in the middle of the fuse melts in 
the first instance, and the arc is held until the fuse is burned 
back to the terminals. Further, with tin and alloy wires on 
a gradual overload, the wire will often break up into small 
lengths, particularly if there is any vibration, and the arc 
will be maintained across these small gaps with destructive 
results. The nature of the filling employed would also 
doubtless be an important factor in preventing the- main- 
tenance of the arc; there is no doubt that many fillings 


Fic. 3. 


when heated by the local arcing referred to above, become 
partial conductors. Again, the filling may hold up the 
molten metal and preserve ita continuity until a temperature 
has been attained sufficient to dissipate it. Some fillings 
are hygroscopic, and the moisture thus absorbed gives rise to 
electrolytic corrosion of the fuse. In addition to failure 
due to the holding of the arc, enclosed fuses may fail by 
the bursting of the cartridge, or the blowing-off of the end 
caps or ferrules. 

In concluding these notes on fuse standardisation, the 
writer hopes he has been able to show that both on the 
Continent and in America the fuse has received far more 
attention than it has in this country,and that, in consequence 
of the care that has been bestowed upon its standardisation, 
a far greater degree of certainty of action has been secured, 
together with a very considerably decreased fire risk. 


CONDUIT WIRING FOR ELECTRIC 
INSTALLATIONS. 


(Concluled from page 284.) 


AT the time this light gauge socketed tubing was introduced, 
no one thought of continuity and earthing ; nevertheless, 
the use of this class of tubing is increasing, in spite of high 


voltages and the increased use of heavier gauge screwed 


conduit. Reference was made to devices for securing con- 
tinuity with socketed tubing, and it was stated that although 
screwed fittings have to be used, the job comes out cheaper 
than a completely screwed system. 

The author still has great faith in the socketed system; 
and if, as is apparently the case, the sale for this (with and 
without ‘continuity devices) is increasing, his faith is 
justified. It really devolves itself into a matter of opinion, 
for the socketed system can possess all the advantages of a 
screwed job. e., continuity, mechanical protection, and a 
complete draw-through—if properly erected, without the 
disadvantage of the higher price. Where price is 
no consideration, no one would be foolish enough 
not to use a screwed heavy-Zauge conduit; but after 
all, the main consideration with electric installations 18 to 
keep the price down, consistent with good workmanship and 
material, and ever to have in view the enemy—gas. Mr. 
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Waterhouse dwelt at some length on the points in favour 
of socketed tube, as compared with others, and also on the 
causes of failure causes which are, or should be, well 
known to all contractors; and he arrived at the conclusion 
that if there is failure, it can generally be attributed to 
carelessnesp. The manufacturers do their best to make 
every provision against errors of omission or commission. 

Next, the different serewed conduits were discussed, i. e., 
brazed, welded and solid-drawn tubes, the last of which were 
said to be the moet expensive. The first had an absolutely 
uniform interior, but in the second the heat necessary for an 
efficient weld was injurious to the surface and alao to the 
maintenance of a uniform diameter, and there were 
other disadvantages. The methods adopted to overcome 
some of these raise the price to the equal of solid drawn tube. 
The latter is of course excellent where, as stated, price is 


no consideration, but the author protested against ccrtain - 


specifications which call for qualities that raise the price 
without any corresponding advantage. 
_ Insulating conduit came in for some notice, but was dis- 
missed for reasons with which most of our readers will be 
uainted. 
pecial attention was drawn to the danger of compo gas 
pipes in proximity to electric conduite, and reference was 
made in this conncction to the interim re-issue of the rules 
of the Royal Insurance Co. It was also pointed out that 


earthing wires should be large enough to carry a main 


current without, dangerous heating, as a fault on a main may 
only be protected by a large fuse. Attention was also 
drawn to Mr. Lackie's suggestion last year that con- 
duits should be entirely insulated, and Mr. Waterhouse 
endorsed this if it could be made practicable. The danger 
of fire from compo gas pipes could only be averted 
by insulating the conduit from all metal work, or all compo 
gas tube must be removed. Rule 12 of the I. E. E. rules was 
quoted to show that the earthing and continuity of conduits 
is only required for currents at pressures erceeding 250 


volts (we have pointed out this apparent laxity, in criticising - 


the rules), and Mr. Waterhouse thinks it was so framed 
owing to the large number of socketed sy:tems, neither con- 
tinuous or earthed, which had been erected before the 
drafting of these rules, and of which only a very small per- 
centage had been found to be faulty. 

Surface work was referred to, and it was hinted that 
this would become the vogue even for dwelling rooms, 
perhaps with an open seam for ventilation. For concealed 
work in plaster seamed tube should not be employed, and 
where the runs terminate in a switch, plug or box it was 
recommended that a draining outlet should be given them by 
using a tee piece. 

The mounting of switches, plugs and ceiling roses came in 


for some criticism, and the screwing of these accessories direct 


into the lugs of the iron box was condemned, owing to the 
very short leakage path provided. It was preferable to use 
an insulating seating or a ring screwed on to the fitting, the 
whole being then secured to the box. 

The paper concluded with a statement of those materials 
which the author considered most suitable for a satisfactory 
conduit installation, but with a reminder that as a manu- 
facturer his duty to his shareholders was to make those 
articles for which there was a rcasonable demand. Mutual 
discussions such as this, between makers and users would, 
however, be useful in many ways. Contractors were asked 
not toexpect immediate delivery at standard prices of special 
articles, but to co-operate with the manufacturers to the 
advantage of the industry, and a special plea was made 
against excessive cutting, which would lower the standard of 
workmanship and material that now obtains. 

The discussion was opened by Mr. Strode, who depre- 
cated the condemnation of casing, which was still useful in 
old buildings. He condemned the use of any but strong 
screwed tubing in fire-proof buildings, solid-drawn and 
galvanised. Socketed he would not have at any price, 
whilst enamel peeled off with damp, and rust resulted. 
He was against surface tubes in dwelling rooms ; the system 
must be draw-through or nothing. | 

Mr. Johnson, referring to Mr. Lackie's suggestion, said 
he could not find anything suitable for insulating tubing 
running over girders in fire-proof floors. Mica had many 
objections, whilst fibre cracked. He asked for information 


on the point. As regards continuity devices, he thought 
their use must bring up the cost of a socketed to that of a 


screwed system. He disagreed with Mr. Strode regarding 


the use of casing in old buildings. 
mulation of dust the capping swelled off, and then water was 
liable to enter. As regards a screwed *ystem, he thought 
that the price was an objection, whilst the oil used on the 
dies ruined the insulation. He had no knowledge of elec- 
tiical fires where steel tubing had been used. 

Mr. Lewin called for standardisation owing to the diffi- 
culty of fitting new tubing and fittings on extensions of old 


After some years’ accu- 


installations. He drew attention to the trouble from rusting, - 


and said that both enamelling and galvanising scon succumb. 

Mr. Lester Taylor spoke, as a fire office inspector, with 
some force on the subject of compo gas pipes. 
heavy-screwed conduit was, no doubt, the best, he said that 
the fire offices did not care about earthing, as it introduced a 
mischievous element jn connection with. motors, whilst the 
leakage current would always prefer the path through a 
compo pipe to that throügh the earth wire. He thought 
that casing did cause fires in old buildings. The insulation 
of conduits was not practicable in modern buildings; the 
only solution was to prohibit the use of soft-metal gas pipes. 
As regards thin conduits, he did not object to theses they 


Whilst 


were useful in small houses where cheapness was the object ' 


and, therefore, he supported them. 

Mr. Leonard Tate asked why steel tube rusted sooner 
than iron barrel. He preferred casing for surface work, as 
it made a neater job. He read a letter from Mr. Russell, 
of the Phenix Fire Office, who said he only used heavy- 
gauge folid-drawn tube, and did not like open-joint tubes. 
As for himself, he preferred cating or solid-drawn tube. 

Mr. Gunner (representing the G.E.C.) asked for informa- 
tion regarding fire-proof casing. As regards the historical 
point of view, he claimed that insulating tube was on the 
market first, and was the best now if people liked to pay 
the price. He did not think that socketed tube was to 
disappear. For surface work oval tube could be well used, 
and was quite as neat as casing. He did not care about 
using insulating seating disks for accessorics, as the wiremen 
were apt to strip the threads by overturning the screws. 
He preferred screwing direct on to the metal box, and said 
that the accessories could easily be so designed as to keep 
the head of the terminal further away from the metal 
screw. Contractors were much too prone to drop on manu- 
facturers if anything went wrong, when it was very often only 
due to the carelessness of their own men. Casing men were 
put on to screw conduits, and wires were trodden on before 
being drawn in. He particularly criticised the sending in 
of orders with incomplete particulars. 

Mr. Schmahl (Armorduct Manufacturing Co.) agreed 
with Mr. Strode that casing might be satisfactory for certain 
work. It was at any time preferable to close joint tube. 
He was suspicious of the continuity devices, and would like to 
know something about tests made on finishing a job and 


after some time; also, how the cost compared with a 


screwed system. He approved of galvanised tube, but we 
were not sufficiently advanced with the electrical process, 
whilst the hot galyanising process was not altogether suit- 
able. Efforts should be made towards improving enamelling, 
which was better now than it used to be, and could be made 
to resist the acids and alkalis in plaster. It was unnecessary 
for him to state that he advocated welded tubes himself. 
They were quite satisfactory if of heavy gauge, made with a 
good weld. The price of best solid drawn tube was double, 
and he warned members that solid drawn tube was still 
being made from scrap. He favoured iron because it would 
resist corrosion longer than steel, and we should have to 
substitute iron for steel unless thicker tubes were made. 
As regards fittings, he considered these unsatisfactory. For 
good work, all that was required was a good tube and a 
good box. 

Mr. E. L. Berry made a special point about the nuisance 
of the large amount of fittings now listed. The work fer 
the storekeeper must be enormous, and no wonder one 
received fittings not ordered, whilst those ordered did not 
come to hand. 

In replying, Mr. Waterhouse thanked the me ting for 
dealing leniently with him. He maintained his opinion 
against Mr. Strode's, that socketed tubing was a good, thing, 
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and he confirmed Mr. Schmahl that galvanising was not 
satisfactory, but he was experimenting on the electrical pro- 
cess, and had hopes of success. He agreed that it was im- 
possible in some cases to insulate tubing; that oil in a screwed 
system is dangerous; and that iron resists rust better than 
steel. One secret of good enamelling was that the metal must 
be absolutely clean before the enamel was laid on. As regards 
Mr. Russell's action in barring light gauge tube, he did not 
think that any fire office inspector should refuse material that. 
was doing good and useful work ; the remedy was obviously 
to employ another company. He corrected Mr. Gunner on 
several points; and as regards stripping the thread in an 
insulating disk, it was quite easy to get another disk, 
whilst a man who overturned screws would break the 
porcelain base when this was screwed direct to the box. 
Mr. Schmahl did not make light-gauge tube, and his 
conduit experience was, perhaps, not quite so long as that of 
others. They were turning continuity nipples out as fast as 
they could, and had never been able to stock them. As 
regards the continuity lasting, he had a job through which, 
when new, he had been able to ring a bell by means of a 
Leclanché cell, and he could still do so. Enamelling was 
simply a question of price. If people would pay a good price 
they could get a good article. In conclusion, he thanked the 
‘meeting for their kindness, and the meeting reciprocated 
with a vote of thanks. 

It was announced that at the next meeting of the 
Association one of Messrs. Ciossley's representatives would 
read a paper on Suction Gas Plant. 


NEW PATENTS APPLIED FOR. 


expressly for this journal by W. P. Toomrson & Co., Electrical Patent 
Agents, 842, High Holborn, London, W. C., and at Liverpool, to whom all 
inguiries should be addressed. 


17, 9574/1905. improvements in step-b -step electric switches." I. B. 
Birxpaum and H. G. Wuite. (Date applied for under Rule 5 of the Patents 
Rules, 1906, December 18th, 1905.) February 14th. 

861. “An improved electric lampholder with improved shade carrier, spring 
collar and terminals. W. Evans-Day. February 12th. 

8,109. ‘Improvements in and relating to sparking plugs for electiic ignition 
in explosion engines." A. SHAnp E. February 12th. : 

3,415. Improvements in adjusters for electric light cords." d. T. HATHERLY 
and T. H. HarHvRLy. February 12th. (Complete.) 

8.40. Electrical muscular exercising machines." R. O' Cox NER HAMMOND. 
(Date applied for under Patents Act, 1901, May 23rd, 1905, being date of applica. 
tion in United States.) February 12th. (Complete.) 

8,455. “Improvements in magnetic material for electrical purposes and 
method of producing the same." TRE BRITISH THomson-Horston Co., LTD. 
(General Electric Co., United States.) February 12th. 

8,456. ‘Improvements in filaments suitable for incandescent electric lamps 
and in methods of manufacturing the same." THE BniTisH THOMSON-.HovsTON 


Co., Ltp. (The General Electric Co., United States). February 12th. 

8,457. ‘Improvements in and relating to electric arc lamps." TE BRITISH 
THomson-Houston Co., Lir. (The Gencral Electric Co., United States. 
February 12th. P 

8,540. ‘* Improvements in or relating to electrical time-switches." R. F. £. 
VENNER and R. C. GriesspacH. February 13th. 

8.541. Improvements in safety appliances for. electric circuits." SIEMENS 
Bros. & Co., Lro. (Siemens E£chuckeitwerke Gn. b. H., Germany.) February 


138th. (Complete.) 

8,574. “ Improvements in arc lamps.“ A. J. SavvaneT, E. L. J. TEURTROY, 
P. E. CHALIdNE and P. M. CaritaiInk. February loth. 

8,581. “Improvements relating to electric machines for use in the production 
or expenditure of electricity." M. W. Warp. February 13th. 

8.588. Apparatus for producing nitric oxides Ly electricity." I. 
February 13th. (Complete.) 

8,590. ‘‘ Improvements in and relating to alternating current motors.“ THE 
BnirisH. THomson Houston Co., L1p. (The General Electric Co., United 
States.) February 13th. 

8,004. ‘ Improvements 
February 14th. 

3,6183. An improved method of mechanical continuity and earthing device in 
the erection, fixing, and the like in electric cable conduits," W. C. WILLIAMS. 
February 14th. | 

8.620. Improvements in contacts for use in connection with electric warr:- 
ing signals for railways and the like." J. H. HoLLIER. February Mth. 

9,630. “Improvements in and relating to multiplex telegraphy.” 
FIELD. February Mth. (Complete.) 

8,657. “Improvements in dynamo-electric machines." B. G. LAMME. 
(Date applied for under Patents Act, 1901, February 21st, 1905, being date of 
application in United States.) February lith. (Complete.) 


MOoSsCICKI. 


in electric exploding apparatus.“ H. Davis. 


B. D. 


3.668. Improvements relating to magnetic clutches.” F. R. MARTIN and 
O. M. SHEPHERD. February l4th. ] 
8,677. Improvements in apparatus for reducing the fluctuations of load in 


SIEMENS Bros, 
February 14th. 


the current generators of alternating current installations.” 
AND Co., LTD. (Siemens-Schuckertwerke G.m.b.H., Germany.) 
( Complete.) 

3.664. Improvements in and relating to the manufacture of incandescing 
bodies for electrie incandescent lamps.” A. Just, F. HAN AM AN, H. Lanves- 
BERGER, I. SALZMAN. and the Fina VEREINIGIE ELERTRICIIATS AKT.-GES, 
February 14th. 

3.713. A new or improved vacuum tube or tubes for the production of 
violet or ultra-violet, or X-rays or other rays. or combination of rays, on high 
or low tension, alternating or direct electric currents," J.C. Bowir and J. H. 
PHELPS. February 15th. 

8,714. “Improvements in or relating to electric are lamps.” 
and the Janpus Are Laur AND ELECTRIC Co., Lro. February 15th. 

3,715. Improvements in or relating to clectric are lamps." B. : 
DnakE, A. D. Joses, and the JAN DES Arc Laar AND ELkcini Co., LIV. 
February 15th. 


A. D. JONES 


switches. 


8,716. Improvements in or relating to electric arc limps.” B. M. 
Drake, A. D. Jones, and the Janpus Arc Lamp and EL£crhic Co., LTD. 
February 15th. 


8,760. “Improvements in or relating to sparking pisses fut internal com- 
bustion motors." Simpson, BrTRICKLAND & Co., b., and B. H. Jor. 
February 15th. 


8,760. Improved trolley-wheel collector for electric traction.“ J. A. Kipp. 
February 15th. 


8,781. “Improvements in and relating to electro-magtietically-operated 
Tue BRrrisH THomson-Hovustox Co., Lrp. (The General Electrio 
Co., United States.) February 15th. 


8,788. ‘‘ Improvements in electric fuses.” O. L. Pearn. February 15th. 
8,784. ‘‘ Improvements in electric fuses.” O. L. Pearp. February 165th. 
8, 800. A sparking plug protector." R. G. Nyx. February 16th. 


8,890. “ Improvements relating to incandescent electric lamps." W. R. 


Lake. (Parker Clark Electric Co.) February 16th. (Complete.) 

8,902. ‘‘ Improvements in electrical igniters or sparking plugs.“ C. ROBINEOK. 
February 16th. 

8,904. ‘‘Improvements in and relating to electric measdring apparatus.“ 


Tae British THomson-Hovuston Co, LTD., and F. Hol DEN. February 16th. 

8,907. ‘‘Improvements in and relating to telephone intercommunication 
Systems." A. ExsTROM. February 16th. 

8,908. Improvements in or relating to telephone communication systems." 
A. Exstrom. February 16th. 
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BRIBERY OR BLACKMAIL? 


THIS is a subject which every man would fain avoid. It is 
a many-headed monster, taking all manner of shapes, 
and growing of late years to alarming proportions. It. 


. has been tackled in recent times by Sir Edward Fry, by 


the late Lord Russell, and by many other * public-minded ” 
men, including the Ex-Lord Chancellor and his successor, 
who are now seen working together to pass into law An 
Act for the better Prevention of Corruption." 

No one can study history, however superficially, from that 
of Ancient Rome, to that of Modern Russia, without seeing 
in corruption the chief cause of the downfall of great States. 
Of all forms of avarice, bribery is surely the most ruinous to 
the body politic, and to the soul of the individual. It is a 
difficult moe but one which we have never attempted to 
shirk. 

. At first sight it may be thought that a bribe necessarily 
means an inducement to do something wrong, or to betray a 
trust. This is by no means always the case; in fact, it is really 
infrequent. Often the bribe is taken as an inducement to 
do the right thing, or to select the right article. 

From an engineer’s point of view this is important. The 
„man in the street might say, when he heard of corrup- 
tion in regard to a contract, that the undertaking was sure 
to be a failure. Not so; for it may often be the case that 
both parties to the transaction are all the more anxious that 
everything should work well and give no cause for comment 
or investigation. 

Nor is the giving of illicit commissions entirely confined 
to the second-class firms and the receiving of them to the 
inferior order of engineers and agents. The corrupt buyer, 
unless he be a clumsy fool, whose actions will soon become 
of no importance, first eliminates unsuitable tenderers by 
asking only reliable firms to quote; or, if compelled to 
advertise, he eliminates them after tenders are received. 
Then he picks from among the best offers the one which 
will yield his bribe. For this reason many works tarred all 
over with the brush of corruption are mechanical and com- 
mercial successes. However, taking each job by iteelf, it is 
not evident that the principals have actually been robbed. 

Perhaps the lowest amongst the best offers has been 
accepted. Wherein, then, lies the wrong? Morally—no 
clean-minded man can doubt that the wrong is there, 
leaving its dirty stain on all concerned. But commercially— 
and we must all think commercially whether we would or 
not—‘ Where," says the able engineer, who has made a 
success of the undertaking, and made a bit for himself 
at the same time— Where is the wrong? 

It lies, of course, in the general injury to trade. 
The bribe must be paid and recovered somehow ; if not out 
of that contract, out of the next. A big bill of extras may 
pass an eye blinded with a piece of gold. Consideration, 
impossible to value, must be given in return, by the engineer 
who has sold his independence. 
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Nothing is 80 infectious as dishonest conduct in busi- 
ness. It spreads from the chief to the subordinate like a 
disease, and destroys that confidence which is the true heart 
and soul of business. 

We are not concerned with such things a8 die * tip" to 
the waiter and the porter ; they are now British institutions, 
and wages are regulated accordingly. Nor need we discuss 
those cunning wrappers on soap and other domestic 
necessities, carrying a premium to the cook and the house- 
maid for wasting as much as possible. 

We have said our say about the little presents that 
circulate about Christmas time—mere compliments, so to 


speak—which are, after all, definitely, separated from the. 


passing of cash. 

A case has been cited of an eminent consulting engineer 
(real or imaginary, we know not) who had.a villa on the 
Continent, to which he invited directors of companies 
and others who had works to carry out. It is clear that it is 
quite hopeless to devise a net to catch such a culprit as this; 
and he may. well be left to public opinion. The great 
defect in the law, as it stands, is not that it lacks penalties 
for those who are found out, but that it fails to discover 
the wrongdoers. In this respect the new Bill offers no 
remedy. 

We do not call to mind any case in which corruption 
was proven in which due punishment of both parties did not 
follow. But in this matter, above all others, the law really 
means, Thou shalt not be found out.” | 

Is it generally known that, under the existing law, a firm 
or authority whose agent is known to have taken secret com- 
. missions can recover from the firm paying 8uch commissions 
the full amount of them, and can, besides, institute criminal 
proceedings against both parties ? | 

Moreover, in municipal matters the law has for years 
been specialised, and carries into effect all the drastic 
provisions which it is now proposed, under the new 
Bill, to make generally applicable to public and private 
business. And yet it is notorious that the agents and 
members of municipal authorities have among their ranks at 
least as large a proportion of “ black sheep" as those who 
come under the common law. The fact is that the law is 
drastic enough, but it is practically inoperative. 

We remember seeing a suggestion, some time ago, that 
only one of the parties to a corrupt act should be punishable, 
thus introducing the danger of- disclosure by the other 
party. We believe the failure of the present law is due 
to the fact that the only persons privy to such trans- 
actions, namely, the giver and the receiver, are both 
equally punishable, and both are therefore practically com- 
pelled by the law itself to keep silence. 

Which, then, should be released from the terrors of the 
law? It is our belief that blackmail is more often a correct 
description of such dealings than bribery. The agent who 
will accept a bribe will not hesitate to demand it plainly, 
He runs little risk in so doing, as it is only one man's 
word against another's. He is the man in the fiduciary 
position. He draws his salary, and can practically compel 
the seller, who is dependent on the order for his actual 
living, to pay up. 

Take the case of an electrical engineer in charge of works, 
The former is safely entrenched 
The latter is bound to get business or starve. 


and a commercial traveller. 
in office, 


fear of physical inconvenience). 


Perhaps his commission on the order is somewhat elastic ; 
or it may be arranged permanently on a liberal scale to pro- 
vide for such contingencies. The interest of such a man is 
to keep it all for himself. He is not likely to give money. 
away in lumps unless compelled, nor to offer it to an 
honest man, No one tempts an honest man twice (for 
And he will make careful 
inquiries before tackling a second man, who is not known to 
be dishonest. It is our belief that the advances are made, 
in nine cases out of ten, in the first instance by the buyer’s 
agent, who is thereby betraying his trust. 

We, therefore, suggest that a clear distinction should be 
made under the new law between the man who is in a 
fiduciary position, and the man who is not. Assume, for the 
purpose of the law, that all such payments are trade dis- 
counts belonging to the principal; and treat the buying 
agent who pockets them as a common thief. Whether the 
other party to the crime should go altogether unpunished on 
turning informer, is a delicate question. It would seem 
desirable in the interests of finding out. In such circum- 
stances, blackmailing would become impossible, as the 
blackmailer's risks would be altogether too heavy. 

Forthe rest, education of public opinion may, after all, 
prove the most complete remedy. No honest man should 
lose an opportunity to condemn such practices. The great 
Institutions should miss no chance to purge our trade. 
University professors should give at least one lecture 
every session on professional conduct. With the rising 
generation lies the future. If it learn to hate the loathsome 
thing, and to shun all who practise it, it will die out, and 
the British character, supposed to be typical of rugged 
fearless honesty, will be saved in all its sterling value. 

These are the true remedies: fearless punishment of the 
blackmailer, social and commercial ostracism of the tempter, 
the payment, of adequate salaries, the selection of men fit, 
not only in knowledge, but in character, for positions. of 
authority, and above all, the creation of a strong, well- 
informed public opinion. 


Ir was announced on Monday that a 
Royal Commission had been appointed to 
deal with the subject of our canals and 
waterways, the scope of the inquiry to 
include their present physical and financial position, the 
cause of their obsolescent condition, the improvements that 
are required to complete a satisfactory system, the prospects 
of success if improvements are made, and the best system of 
control and finance. We give the names of the Royal Com- 
missioners in another column. 

The Slandard, in commenting on the subject, takes a 
cautious view, and while recognising the higb status of canal 
navigation in Germany and Belgium, does not consider that 
canals in Great Britain must necessarily be equally effective 
if placed on the same plane. To this we would answer 
that the British canals were a complete success before the 
advent of railways, and that railways have been quite as com- 
petitive in Germany and Belgium as they have been here. 
It may be true that Belgian canals cost less to make, being 
comparatively lockless, but it is equally true that Belgian 
railways have few heavy works to render them costly ; and 
if British canals will cost more because of heavy works, have 
not the same causes worked against the competitive British 
railway? Both means of transit are on a par in this 
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respect. In one sense we have little sympathy with the 
movement for canal revirification, but it is only a 
lack. of sympathy with the idea expressed in the 
italicised word. Our sympathy goes with reconstruction. 
Of most of the existing canals we consider that little of value 
remains beyond the right of way. The canals were originally 
. well engineered. .'The railways followed the canal routes 
very largely; the canals were often not far from the 
roads, and the roads were often the lineal descendants of the 
old pack-horse ways, so that the whole, were rather evolved by 
& process of survival or the natural selection of the easiest 


route. To be a success, the new canals must be wider and 


deeper, and must have banks that will stand some wash from 
propellers, for the mode of propulsion will be either by steam 
or gas power, or by electric traction from the banks. On 


the Bridgewater Canal small tugs haul several loaded . 


barges; this canal pays well, and, despite its 90-ft. ladder 
of locks at; Runcorn, carries more goods between Manchester 
and Liverpool than any railroad. 

What undertaking could have bad greater set-backs 
than the Manchester Ship Canal? Yet it is of immense 
benefit, not, perhaps, yet to shareholders, because 
mistakes of financiers, but to ` Lancashire.. 
Indeed, this canal and the Bridgewater Canal, which 
belongs to the same company, are powerful witnesses to 
the fact that the country needs canals, and that if pro- 
perly managed they will pay. We should like to see the 
canals reconstructed on a sound engineering basis. Ladders 


of locks must be replaced by hydraulic lifts, as at . 
retained, 


Anderton, on the Weaver. Locks, where 
require to be double, £e, a wide and a narrow 
lock side by side, so that with the same width of 
lock entrance several boats can rise together, so as to avoid 
the delay of passing each boat of a convoy separately. Due 
provision must be made for lockage water. The summit 
levels in Lancashire and Yorkshire are fed from high moor- 
land reservoirs of large extent; these are still extant. In 
-other localities pumps may be required to supply the summit 
levels. No doubt all these points will be inquired into, but 
let it not be forgotten that this country contains the finest 
example of a locked ship canal in existence, and that one of 
ita oldest small canals that has preserved its freedom from 
railway control is to-day a magnificent property, even 
though it is but small. These two samples alone should be 


a good answer to those who look with doubt on the future of ' 


canals, while the South Lancashire Railways would, if they 
spoke honestly, testify to the huge benefits they have 
secured as a result of the Manchester Ship Canal. 


Our remarks on the specification for 


MEE overhead material, in our issue of February 
Contract. 2nd, have received the attention of the 


local Press, the Ratepayers' Association and 
the Leyton District Council during the past weeks. Our lay 
contemporaries supported our call for an investigation, and the 
Association addressed a letter to the Council, with the result 
that a lengthy discussion took place at the meeting of the 
latter on Tuesday last week. | | 
It cannot, however, be said that much benefit was derived 
from the Council's deliberations. The ELEcrRICAL REVIEW 
was freely abused, in accordance with the procedure 
customary in such cases, our policy of upholding the true 
interests of the ratepayers being characterised as ** notoriously 
anti-municipal, and the real issues being smothered in a 
cloud of verbiage, as the wily octopus emits a cloud of inky 
fluid to baffle its opponents. 


As regards our attitude towards municipal trading, it 
is, we believe, identical with that of the whole of the 
technical Press. We are not anti-municipal at all. We 


Electric Light- 
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applaud the due performance of their legitimate functions by 
municipal authorities, but we protest against their incursion 
mto the realms of trade, and their unreasoning opposition to 
private enterprise of almost every description. : 
As for the question at issue, we observe that the chairm 
of the Electric Lighting Committee commended the action of. 
the electrical engineer in specifying the sources whence 
materials were to be obtained, und regarded it as a quite usual 
occurrence. The fact that this proceeding reduces so-called 
* open competition " to a mere farce was not, dealt with. 
As we had occasion to point out last week, to name the 
manufacturer of a given article is to create a monopoly—of all 
things, the bugbear of municipalities, though they are them- 
selves unexcelled monopolists when they engage in trade— 
and to place the contractors and the Council at the mercy of 
the supplier. It is absurd to suppose that bed-rock prices 


can be secured under such conditions. 


In conclusion, we wish to point out that we have not 
brought, and do not bring, any charges against the Council's 
electrical engineer; no doubt he is actuated only by 
the worthiest motives. But we are not here concerned with 
motives. The fact remains that the specifications should 
not have contained the names of makers, still less the prices 
of materials, and facts cannot be disputed. - 


THE report of Lieut.-Col. Von Donop 
on the accident in Catesby Tunnel, on the 
Great Central Railway, makes interesting 
reading for electrical men. Three of the 
coaches were lighted with gas ; when the train was derailed, 
the gas went out in every instance, and began to escape freely. 
Had anyone struck a match, and caused an explosion, what a 
horrible disaster would have ensued! Of the two electrically- 
lighted coaches, one was put in darkness, but the other 
remained lighted, and its light was invaluable in facilitating 
the work of rescue. But alight or not, there was no danger 
from electricity. Needless to say, the Inspector strongly 
urges the use of electricity in preference to gas for lighting 
trains. ` 


ing of Railway 
Trains. 
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Oxe of the drawbacks to a highly 
respectable and dignified association, such 
as the Inst, E.E., is the fact that the 
discussions are usually confined to the more general 
and weighty subjects; the little details which are so 
numerous, and in the aggregate so very important, cannot 
be touched upon—not even in the coffee-room—except to a 
very limited extent. 

It was doubtless to meet a similar want that the National 
Electric Light Association of New York instituted “ The 
Question Box." By the courtesy of the editor for 1906, 
Mr. Paul Lüpke, we have been favoured with a copy of this 
unique compilation or symposium. It comprises nearly 600 
pages, of which 517 are devoted to answers to questions, 
the remainder consisting of four detailed indexes. From the 
preface we learn that in 1902 there were 71 questions and 303 
answers ; last year there were 545 questions, 3,057 answers 
and 227 contributors, the steady yearly progress proving 
that the Question Box is filling a want. Not only has the 
* mailing list" attained to the handsome figure of 7,000 
names, but à number of applications for membership of the 
Association have been received. 

The questions are brief, and purely technical; the answers 
as a rule are equally terse, sometimes being simply yes or 
* no," but where a contributor has more detailed information 
to impart,a page or more is at his disposal. Most of the 
answers are interesting ; some are amusing; but there can 
be no doubt whatever as to the practical value of the whole. 
Forthis reason we commend the idea to the notice of the 
members of the Institution, with the suggestion that a similar 
scheme be set on foot on this side : we do not know whether 
the American volumes are on sale, but if they are to be had, 
they are certainly worth purchasing. 


The Question 
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THE ONDOSCOPE.. 


SEEING in the Archives d Electricité Médicale a description 
of a new instrument, for which acknowledgment was made 
to Doctor H. Lewis-Jones, we made inquiries which led to 
an extremely interesting demonstration of the properties and 
uses of the device, as well as of other apparatus, at the hands 
of that courteous enthusiast. Having in view the extreme 
simplicity of the Ondoscope, which was invented by Prof. 
Ruhmer, of Berlin, the results obtained with its aid are 
astonishing. 

The principle of the apparatus is based upon the dis- 
covery by H. A. Wilson, in 1902, of the fact that the 


viole& glow round the kathode of a Geissler tube varies. 


in dimensions in proportion to the current strength, while 
it is, of course, free from inertia, and therefore follows 
changes in the current with absolute precision and 
instantaneity. The instrument devised by Ruhmer to 


Fig. 1.— TRE ORDOSCOPE. 


take advantage of this phenomenon is shown in 
fig. 1; it consists of nothing more than two wires sealed 
into an exhausted tube about a foot in length and 1 in. in 
diameter, with their inner ends close to a small hole in a 
mica screen. Viewed directly, when it is connected with the 
terminals of an induction coil, a steady violet glow surrounds 
the end of each wire; but when viewed in a revolving 
mirror, it i8 seen that the glow occurs alternately on the one 
and the other of the wires, never on both at once. Moreover, 
the luminous images, drawn out by the movement of the 
mirror, show by their outline the changes in the current 
strength with regard to time, and in its direction. The 
effect of varying the frequency and duration of make 
and break, the potential difference applied to the primary 
coil, and the nature of the secondary circuit, can thus 


Fra. 2.—PHoroGRaPHIC RECORD OF Waves aT BREAK.” 


be studied with the greatest ease and convenience. 
On inserting a Villard valve-tube in the high-pressure 
circuit, the current becomes uni-directional, though, 
of course, still intermittent; the appearance of the 
waves is then similar to fig. 2, which shows the 
break currents only, except for part of one make" 
current wave. Using the ondoscope in series with an 
X-ray tube, with a valve-tube in circuit, the strength of 
current can be estimated, or even roughly read off on 
a scale, with the instrument; the latter also serves to 
verify the fact that all the discharges occur in one direction 
only, testifying to the efficacy of the valve-tube, which, as 
Dr. Lewis-Jones showed us, exercises an extraordinarily 
powerful action as a rectifier. A singular fact which he 
pointed out was that the discharge through an X-ray 
tube was practically instantaneous, the luminous image 
consisting simply of à narrow streak, no matter how rapidly 
the mirror was turned. By photographing the images, a 
permanent record can, of course, be obtained. 

The ondoscope operates with about 300 volts potential 
difference, so that it is available for use on ordinary high- 
pressure alternating circuits; while it is lacking in some 


judge has pronounced that they are exempt. 


of the advantages of the oscillograph, it would unquestionably 
yield a considerable amount of information regarding wave- 
form, oscillations, &c., with the minimum of trouble and 
expense, and it could hardly get out of order. 

Not only did it fall to Dr. Lewis-Jones, in conjunction 
with Dr. R. Morton, to introduce this ingenious device, 
which had been practically ignored, but we believe we are 
correct in stating that to him is due the credit also of bring- - 
ing forward the valve-tube, which has done so much to 
improve radiographic results, and to render the secondary 
current through the X-ray tube unidirectional, therefore 
measureable with a diréct current milliammeter. We are 
greatly indebted to his courtesy in showing us the apparatus. 


ROYAL COMMISSION ON TRADE 
DISPUTES. 


THE report of the Royal Commission on Trade Disputes and 
Trade Combinations has recently been issued to the public. 

This Commission was appointed or June 6th, 1903, by 
the Conservative Government then in power “to inquire 
into the subjects of 'trade disputes and trade combinations 
and as to the law affecting them, and to report on the law 
applicable to the same and the effect of any modifications 
thereof." 

The chairman of the Commission was the Right Hon. 
Andrew Graham Murray, K.C., M.P., then Lord Advocate 
in Scotland, and since raised to the peerage with the title of 
Lord Dunedin of Stenton. The other Commissioners were 
Sir William T. Lewis, Bart., Sir Godfrey Lushington, 
G.C.M.G., K.C.B., the Right Hon. Arthur Cohen, K. C., 
and Mr. Sidney Webb, LL.B., L.C.C. 

The conclusions arrived at by the Commission are by no 
means unanimous, the majority report being signed by the 
chairman and two members only, namely, Messrs. Cohen and 
Webb; while independent reports are presented by Sir 
Godfrey Lushington and Sir William T. Lewis. 

The only point on which the Commissioners came to an 
unanimous conclusion is that they were not concerned with 
the general policy of the law in sanctioning Trade Unions as 
institutions. It is noteworthy that the Trade Unions 
refused to give evidence, the reason given being that they 
were not represented on the Commission. This fact, how- 
ever, does not appear to have acted in any way prejudicially 
to Trade Unions, as the majority report is very much in 
their favour. It treats the subject under three heads, 
namely :— 

1. The liability of Trade Union funds to be taken in 
execution for the wrongful acts of the agents of the Union. 

2. The statute law relating to picketing and other 
incidents of strikes. 

3. The law of conspiracy as affecting Trade Unions. 

Touching on the liability of Trade Unions funds a 
detailed narrative is given as to the various circumstances 
which have led to the belief that Trade Unions were 
immune from actions of tort, and that this immunity had 
been secured by the Act of 1871 as a privilege of Trade 
Unions. It is shown that, when all the circumstances are 
sifted, no assurance of such immunity has ever been held 
out; no public commission as a body has represented that 
they ought to be exempt ; no Government has promised that 
they would be exempt by forthcoming legislation ; and no 
The idea, in 
fact, is a mere misconception resting on no other foundation 
than long practical immunity which was simply the result of 
defects in general legal procedure. 

Touching upon the Taff Vale case, the Commissioners, in 
the majority report, maintain that on the grounds of justice 
and equity, the objections against disturbing the law as laid 
down in the Taff Vale case appear insurmountable. 

The following extract from the report expresses in very 
plain language what no fair-minded person would dissent 


from :— 


„There is no rule of law so elementary, or universal, or 80 
indispensable as the rule that a wrong-doer should be made to 
redress his wrong. If Trade Unions were exempt from this 
liability they would be the only exception, and it would then be 
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right that that exception should be removed, That vast 
and powerful institutions should be permanently licensed to 
apply the funds they possess to do wrong to others, and by 
that wrong inflict upon them damage, perhaps to the amount 
of many thousand pounds, and yet not he liable to make 
redress out of those funds would be a state of things opposed 
to the very idea of law and order and justice. But when 
Trade Unions come in contact, by reason of their own 


actions, with outsiders, and er Aypolhes’, wrong those out- 


siders, there can be no more reason that they should be 
beyond the reach of the law than any other individual, 
partnership, or institution.” 

Touching on the law of agency, the report first points out 
that Trade Unions are in a somewhat peculiar position in 
respect to their branches, which are often in a semi- 
independent position as regards the Union as a whole ; and 
it is looked upon in the nature of a hardship that by some 
unauthorised act by a branch agent the funds of the whole 
Union may be rendered liable. [t is recommended, there- 
fore, that means shall be furnished whereby the central 
authorities of a Union may protect themselves against 
unauthorised and disavowed actions of branch agents. This 
recommendation is dissented from by Sir Godfrey Lush- 
ington, who considers that the inevitable result of any such 
legislative attempt as is proposed would be to assign to 
Trade Unions some sort of peculiar rule of liability for the 
acts of their agents. He appears to be of opinion that the 
general law is not inappropriate, and that its application has 
not been found to produce injustice. 

Sir William Lewis is of the same opinion, and his view 
is that if the law of agency is to be altered it must he 
altered so as to apply generally. On the other hand, Mr. 
Sidney Webb, in a separate memorandum, quotes from the 
Government Bill submitted. to the New South Wales 
Legislative Council on October Ist, 1903, in support of the 
majority report. 

On the question of the separation of funds, it is proposed 
to provide for the separation of the proper benefit funds of 
Trade Unions. The effect of this would be to make the 
funds so separated only available for sick, accident, super- 
annuation, and benevolent purposes. 

Mr. Webb considers that out-of-work funds should be 
placed in the same position. This view is dissented from by Sir 
Godfrey Lushington who considers that this is placing Trade 
Unions in a special position, and points out that in the case 
of an individual debtor all insurance policies of which he is 
the beneficiary owner pass to his trustee in bankruptcy. 
He points out also that in the case of friendly societies all 
claims on the society must be met before any division of 
funds is made. Touching upon Mr. Webb’s proposition, 
he further points out that in the accounts of many Trade 
Unions no difference is shown between payments to men out 
of work through slackness of trade and payments to men ont 
on strike. 

Sir William Lewis, in supporting Sir Godfrey Lushington’s 
objections, points out also that the workmen themselves 
e always been opposed to the separation of funds, and 


“It is not easy to see why, as a matter of justice, the 


claims of members to provision made by themselves and. for 
themselves against old age, sickness, &., should be deemed 
superior to the claims of outsiders to reparation for the 
wrongs which those members, as represented by their unions, 
have committed against them." 


On the question of picketing the recommendations of the" 


majority are diametrically opposed to those of the minority 
report, and we entirely agree with the minority reports in 
expressing our astonishment at these recommendations in 
face of the opinions given in the report itself. The recom- 
mendation is to alter Sec. 7 of the Conspiracy and Protection 
of Property Act, 1875, by repealing Sub-sec. 4, and super- 
seding this and also Sub-sec. 1 with the following clause :— 
* Acts in such a manner as to cause a reasonable appre- 
hension in the mind of any person that violence will be used 
to him or his family, or damage done to his property.” 
Discussing the question generally, it is claimed that no 
workman has ever heen punished under the Act for“ peacefully 
persuading.” What he has been punished for is watching 
or besetting a house, &c., with a view to peacefully per- 
suading. It is pointed out that, apurt from the act of the 


watching and besetting constituting under certain circum- 
stances a nuisance, it is a contradiction of -terms to say 
watching and besetting for the purpose of peacefully per- 
suading, because, as shown by the overwhelming evidence 
of the persona examined, picketing, however conducted, is 
always, and of necessity, in the nature of an annoyance to 
the person picketed. ** As such it must savour of compul- 
sion, and it cannot be doubted that it is because it is found 
to compel, that trade unions systematically resort to it. It 
is obvious how easy it must be to pass from the language 
of persuasion into that of abuse, and from words of abuse 
to threats and acts of violence. A considerable proportion 
of the cases of physical violence which occur during times 
of strike arise directly or indirectly out of picketing.” 

In the face of this expression of opinion it is difficult to 
understand the proposals of the majority to legalise picketing. 
The proposal is strongly dissented from by Sir Godfrey 
Lushington, and by Sir William Lewis, and the former 
quotes the views of the majority, as referred to above, in 
support of his objections, and concludes by saying: I am 
of opinion that picketing is an abuse for which a remedy is 
urgently required, and that the personal freedom of work- 
men needs not less protection than hitherto, but more. I, 
therefore, recommend that the existing prohibition of watch- 
ing and besetting be: retained, and that the proviso per- 
mitting it for the sole purpose of giving and receiving 
information be repealed.” | 

Sir William Lewis considers that the proposal appears to 
make a new criminal offence, to wit, causing a reasonable 
apprehension in the mind of.any person" in place of an 
existing criminal offencé of *“ intimidation.” He points out 
that, having examined witnesses representing every trade 
and industry in the United Kingdom, such witnesses are 
unanimous in saying that, in practice, such a thing as 
peaceful persuasion is unknown. He further adds, I am at 
a loss to understand how my colleagues, who, in the majority 
report which they have signed, have given their opinion as 
to what ‘ watching and besetting ' is in practice, could have 
brought themselves to make a recommendatiori which removes 
‘watching and besetting’ from the list of criminal offences, 
and ipso facto legalises it. ` 

It appears to us to be very unfortunate that the majority, 
in their report, have recommended an alteration in existing 
laws so much out of harmony with the general views which 
they themselves have expressed in the report; and the fact 
that these recommendations are signed by only three out of 
the five Commissioners, and that minority reports strongly 
dissenting from such recommendations are presented by two 
of the Commissioners, will tend to nullify the effect of the 
whole proceedings. Speaking generally, we find ourselves 
in sympathy with the views expressed in the minority reports 
—which views, curiously, are so well supported by the 
majority when they say that there is no rule of law so 
elementary, 8o universal, or so indispensable as the rule that 
a wrongdoer should be made to redress his wrong." 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


'" MANAGER” writes :—“ In a certain factory piece-work tickets are 
issued to tlie men initialled by the manager, but not signed in any 
way by the men who accept them. During the progress of the work 


“the men are paid at their ordinary day work rates, and on com- 


pletion of the work the balance (if any) is paid to them. In the 
event of a man having ‘overdrawn’ on a piece ticket; can the 
difference be legally deducted from his day work wages earned on 
other work, or must the deficit be deducted only from piece work 
balances made on other contracts? The tickets are handed tu the 
men at the commencement of the work, and are given up by them 
on completion." 
*,* So far as can be ascertained, there is nothing in the Truck 
Acts to make the deductions referred to by “ Manager” illegal. It 
is conceived, however, that it would be prudent to affix a notice in 
the factory in compliance with Sec. 1 (i) of the Truck Act, 1896, 
setting forth the circumstances in which these deductions are made. 
That section provides that an employer shall not make any contract 
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with any workman for any deduction from the sam contracted to 
be paid by the employer to the workman, or for any payment to 
the employer by the workman, or for or in respect of any fine, 
unless (a) the terms of the contract are contained in a notice kept 
constantly affixed at such place or places open to the workmen, and 
in such a position that it may be easily seen, read, and copied by 
any person whom it affects ; or the contract is in writing signed by 
the workman. 


"B. E. A." writes: — I have a slight recollection of a case 
arising in London some three or four years ago, where an electric 
light consumer installed a motor-generator, the current for which 
was charged for at power rate, the generator being used for the pur- 
pose of lighting such consumer's premises. This case was taken 
into Court by the company supplying the current, but I fail to 
recollect the result. A good report of the above was published in 
your paper, Iam of opinion, but I should be greatly obliged if you 
could assist me in the matter of obtaining this information." 

„ No such case has, so far as we are aware, been decided in 
England. The subject bas, however, been frequently dealt with 
in articles appearing in these columns, the view expressed being 
that to use a motor-generator in the manner suggested would be 
illegal. 


LEGAL. 


J. Derriks & Sons, LTD., AND THE HEL108 MANUFACTURING Co. 
v. THE ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD. 


Tunis case came before Mr. Justice J oyce in the Chancery Division 


on 1st inst. Mr. Younger, K.C., and Mr. J. D. Israel appeared for 
-the plaintiffs; and Mr. A. J. Walter and Mr. J. C. Gray for the 
defendants. 

Mr. YOUNGER, in opening the case, said it was an action brought 
by the plaintiffs for an injunction to restrain the defendants from 
selling and passing off arc lamps under the name of the Stewart 
arc lamps without properly distinguishing them, and the case was 
somewhat peculiar in its facts and raised one or two interesting 
questions of law. In general outline the nature of the case was as 
follows:—The second plaintiffs, the Helios Manufacturing Co., 
were an American company, whose predecessora in interest. 
for a considérable number of years past manufactured a certain 
form of arc lamps and other electrical appliances, which 
had been introduced into the English market, and under the name 

.of the Btewart lamp, had acquired a very considerable reputation. 
The way in which these lamps were introduced into the English 
markets, and were sold, and acquired the name of the Stewart, was 
this: In 1896 a gentleman of the name of Stewart, being in America, 
entered into an agency agreement for the pushing in Great Britain 
of the sale as agent of, amongst other commodities, these arc lamps 
of the American company. Mr. Stewart came over to England, and 
shortly after he arrived he formed a syndicate which might be 
shortly described as the Stewart Electrical Syndicate, Ltd., which, 

-in the first instance was largely the creation of Mr. Stewart, and to 
which Mr. Stewart, by agreement, assigned the benefit of this 
agency, and himself entering into an agreement as the 
electrical manager of the Syndicate. The Syndicate then 
proceeded to place this American lamp upon the English 
market. In the course of its career it did, in fact, 
under the name of the Stewart lamp, and acting as agents 
under this arrangement, sell a very considerable number of the 
lamps in the English market, so that the lamps acquired a reputa- 
tion for excellence, and became known to the public under that 
name. He thought it would be established in point of fact that 
no lamps sold by the Syndicate under that name were not of the 
American company's manufacture. What happened to the Stewart 
Syndicate was this. It was apparently in other branches of its 
business not very successful, and in 1903 a receiver, at the instance 
of debenture-holders, was appointed, and it either went into liqui- 
dation or was wound up. Thereupon the agency for the sale of 
these lamps was determined, and that agency and the right to 
sell these lamps in England, had passed by contract to the first 
plaintiffs. The receiver was minded to dispose of the assets of the 
Syndicate to the best advantage, and he sold to the first plaintiffs 
certain of these lamps which were in the possession of the 
Syndicate, and he offered for sale by public auction the goodwill of 
the Syndicate, with the right, so far as he was able to compel it, to 
attach the word '' Stewart" to electrical appliances. At that sale 
by auction the defendant company, acting through its manager, 
Mr. Bate, who had been for a considerable number of years the 
electrical manager of the Syndicate, paid £95 for the goodwill, and 
accordingly the goodwill of the syndicate was assigned and trans- 
ferred to the defendant company. 

His Lonpsuie: With the express right to use its name? 

Mr. YOUNGER: Yes, so far as it could be conferred. 

His LonpsuiP: The case raises a very interesting point. 

Mr. YouNGER: Oh, yes, it is a. very interesting point, and they 
are selling other lamps altogether under that name. Continuing, 
the learned, counsel said the first question his Lordship would have 
to determine, was whether the defendant compauy were entitled 
to apply the description, Stewart arc lamps, to arc lamps manu- 
factured in England, and nothing to do with the American com- 


machinery. 


pany's lamps at all, thereby representing that they were, in fact, 
the same lamps both in point of quality and construction as 
supplied by tbe Syndicate. The other question which was raised 
by the defendants’ counterclaim was whether defendants were 
entitled to stop them from applying the word ‘ Stewart" to the 


real old original lamps, which were the lamps manufactured and 


sold through the Syndicate to which he had referred. 

On Friday, March 2nd, Mr. W. N. NELSON, examined by Mr. 
YouNGER, said he was about six months with the Syndicate. 
During that time the Helios lamps were supplied to the Syndicate 
through Messrs. Peck. - A few sample lamps, called the Pioneer, 
were sold by the Syndicate for a time, but they were not satis- 
factory. These lamps were sent by another manufacturing com- 
pany in New York, and were never sold under any other name but 
the Pioneer lamp." The Helios Co.'s lamps were always sold 
under the name of the Stewart Jamp. During the time he was with 
the Syndicate, no lamps were sold under the name of Stewart, 
except those which came from the Helios Co. He received from 
the Helios Co. some literature with regard to these lamps, and that 
literature described the lamp as the Stewart lamp. During the 
time he was with the Syndicate, the main portion of their business 
was the sale of these lamps. The other part of the business was the 
sale of rheostats and electrical appliances. The name of Stewart 
was not attached to these articles, There was a German lamp in 
the market called the Helios lamp. He, however, had never 
known that lamp to be sold in England. 

His Lokpshir said he should have thought that if a small 
alteration were made in the form of the advertisement that would 
have put an end to the whole case. 

Mr. YoUuNGER said plaintiffs’ case was that the name, Stewart 
arc lamp, had never been used in this country except on lamps 
manufactured by the Helios Co. 

His LonpsHIP said there was no question of trade mark or 
monopoly, nor did he think there was any question of real actual 
fraud. Each party insisted upon doing what that party was doing, 
and the only question to his mind was whether the defendants 
were doing that which was a fraud at common law. That was the 
question. The case had nothing whatever to do with the Trades’ 
Marks Act, or anything else except whether the defendants were 
representing the goods they sold to be manufactured by the 
plaintiffs. ; 

In answer to his LonpsHuiP, Mr. WALTER stated that defendants 
did not care an atom about retaining the No. 632 in their advertise- 
ment. He said the defendants were the only persons entitled to 
use the name of Stewart. ° 

His Lorpsuip: It is not a question of Stewart. It is nota 
mark. The only question is whether you are committing a fraud, 
and I do not think you are committing afraud. 

Mr. WALTER said that defendants had never represented that the 


,.lamp they were selling was a lamp manufactured by the Helios 


Co. 

Examination continued: The lamps when they arrived in England 
occasionally required adjustment after the voyage. Sometimes the 
case would get jammed or the mechanism injured. The lamps 
were made for different voltages. With that exception, the lamps 
were sold as they came from America. The Stewart Co. had no 
laboratory at first, but later on they had. The Helios Co. was a 
fully-equipped manufacturing company. 

Cross-examined: In the summer of 1896 he was in the States. 
He had been employed by Mr. Edison for some years. He was 
minded to set up business in that country asa dealer in electrical 
Messrs. Peck were old friends of his, and he made an 
arrangement by which they were to buy goods for him in America 
and send them over to this country, and then he was to sell them 
here. When he first came over the lamps he had at first were 
called the Pioneer lamps, but those lamps were not manufactured 
by the Helios Co. The Syndicate had the benefit of his agreement 
with Messrs. Peck. Open alternating lamps were sold in his time. 
The Stewart Syndicate paid all the cost of their own advertise- 
ments. The Syndicate were building up a business, and as part of 


' their business they sold Stewart arc lamps by their advertisements. 
The Helios Co. was an unknown firm so far as this country was 


concerned. He and the Syndicate were building up a business 
under the name of Stewart; at least that was so until he left. 
After some further evidence had been given, his LORDSHIP inti- 
mated that he thought the plaiutiffs had made out no case on the 
claim. 
Mr. YovNGER said that if that was his Lordship's opinion, it was 


waste of time to go on with the case further. 


Mr. WALTER then opened the defendants’ counterclaim. He 
said that the defendants were dealers in electrical appliances, 
lamps, motors and everything of the kind. The lamp as introduced 
from the States was quite unsuitable for the English market, and 
about a dozen changes were made in it by the defendants’ servanta 
and from the defendants’ instructions, and then there was a lamp 
produced suitable for the English market. Tke Syndicate had 
built up a connection with the name Stewart, by which was 
meant the Stewart Syndicate. The man who did everything 
in connection with the Syndicate was now the manager of the 
defendant company. He was the man who had made every one 
of these improvements, and the defendant company had bought 
the goodwill of the Stewart Syndicate. He had abundant 
evidence that the Stewart Syndicate meant the Stewart Syndicate 
and nothing else. Plaintiffs had flooded the country with advertise- 
ments and threatening letters and circulars stating that they were 
the sellers of the Stewart arc lamp, and that nobody else was 
entitled to sell them. The learned counsel submitted that 
defendants were entitled to restrain the plaintiffs from doing this. 

Mr. D. C. BATE, examined, said he was now sales manager to 
the defendant company. In April, 1897, he became manager of the 
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Syndicate after Mr. Stewart left. He remembered |the lamp sent 
over by the Helios Co. The condition in which it was sent over 
was not suitable for the English market. He made various altera- 
tions in the structure of the lamp, and so made it suitable for the 
English market. He bought the lamps from Peck's, and they were 
paid at first 10 per cent. commission and afterwards 5 per cent. 
He took a large part in the building up of the business of the 
Stewart Syndicate himself. Plaintiffs had issued an advertise- 
ment and circularised the trade, saying they were the sellers of 
the Stewart lamp, and that nobody else was entitled to sell them. 
That had done great damage to the defendants' trade. 

Cross-examined : They claimed the right to use the word Stewart 
by reason of the purchasing of the goodwill of the Syndicate and 
by reason of the assignment. 

Mr. WILFRID DEFRIEFs having given evidence on behalf of the 
plaintiffs in opposition to the counterclaim, to the effect that he 
had never applied the name of Stewart to any lamps except those 
of the Helios Co. 

In the result his LoRDsirP, in giving judgment, said he could 
not assent to the proposition that the word Stewart belonged in 
any sense to the American company. In his opinion— of course, he 
might be wrong—the word Stewart was the sole property of the 
Stewart Syndicate. He thought the right use of the title“ Stewart 
Lamp“ belonged to the defendants in the action. Under these 
circumstances Be held that if the American company and their 
agents were going to sell Stewart lamps in this country they must 
do it in such a way as to distinguish their goods absolutely from 
tbe goods sold by the defendants. In his opinion the defendants 
were entitled to judgment on the claim, and also to an injunction 
. on the counterclaim, the plaintiffs to pay the costs. Judgment 
accordingly. 


. Mountrorp v. LoN DON UNITED Tramways Co. 


A CASE was recently heard in which plaintiff, a surgeon dentist, of 
Kingston, claimed compensation from the defendants in respect of 
10 ft. of frontage taken by them for street widening, and in respect 
of damage done to his practice by the advent of the electric tram- 
ways. The defendants contended that the plaintiff's business had 
fallen off on account of his ill-health and competition of a successful 
rival. The jury awarded £360 in respect of the frontage loss, and 
£400 for loss of practice. 


—— 


MAYOR AND CORPORATION OF BOUBNEMOUTH v. POOLE AND 
DisrRICT Evecrric TRACTION Co. 


In the Chancery Division of the High Court of Justice on Monday, 
Mr. Justice Joyce delivered his reserved judgment in this case. 
He said that the three items upon which he reserved his judgment 
were :—Parliamentary deposits, £1,875; sundry debtors, £544; and 
cash in hand, £14 10s. The question he had to determine arose 
upon an agreement of March 11th, 1903, between the Poole Electric 
Traction Co. and the Corporation of Bournemouth for the purchase 
of the Poole Electric Traction Co. by the Bournemouth Corporation. 
The Poole undertaking was to mean the light railways and works 
of the company constructed under the Poole Order, and all real 
and personal property belonging to the company for the purpose 
of the railway works, or the management or working thereof. 
The question he bad to decide was whether, upon the sale of the 
Poole undertaking as a going concern, the three items he had 
mentioned did or did not pass to the Corporation. He must say, 
looking at this agreement, be very much doubted whether the 
intention of either party was directed to these particular items, 
but he had to take the agreement as he found it. He came to the 
conclusion tbat all these three items did belong to the Poole 
Traction Co. in connection with the railways and works, or 
management thereof, and therefore passed to the Bournemouth 


Corporation. All questions of costs would be reserved. 
4 


— 


Tar Cooper PATENT “ ANCHOR” Rail. Joint Co., LTD., v. 
THE LONDON County CounciL. 


(Continued from page 334.) 


Mr. Gripes, K.C., continuing, said that what ought to be borne 
in mind in considering Mr. Cooper's invention was the difficult 
nature of the problem which had to be faced, as between a joint 
for the purposes of a railway or tramway laid in concrete and the 
ordinary fish-plate joint which had been used in connection with 
sleepers. The difference between the case of a tramway laid on 
concrete and that of an ordinary railway had not been sufficiently 
appreciated at first. 'The old horse cars weighed only three or four 
tons, whereas the new electric cars were from ten to twelve tons in 
weight. The greater weight and the greater speed of the new 
electric cars had to be considered. These things told on the life of 
the tramlines where the old joints were used before Mr. Cooper's 
invention. Owing to there being no proper system of jointing, the 
life of the tramway was very much shortened by wearing of the 
joints and constant relaying was necessary. As the lines got out of 
place at the joints there was serious bumping and knocking of the 
cars, and this further intensified the loss. These loose joints were 
extretnely inconvenient, and the jolting resulting therefrom 
occasioned discomfort to passengers travelling in the cars. Another 
serious difficulty was that when loosening of the joints occurred, 
water got in and pumped the concrete away from the neighbour- 
hood of the joints, further loosening the support. which the con- 
crete was intended to give. The pumping action also had 


- 


the effect of driving some ofthe granite setts out of 
piace to a higher level than the road. There is, there- 
ore, a double dieadvantage to the old system. It sunk 
the joints, and raised the granite setts. The essence of tram- 
way construction as regarded roads was that the rails and 
setts should be as nearly level as possible. As regards tram- 
way purposes, it was necessary in the first place tbat the joints 
should be rigid. He used that expression in order to differentiate 
as between a tramway joint and a]railway joint. For railways, it 
was not the practice to have a rigid joint because rails were not 
laid on concrete, but on sleepers. Before Mr. Cooper's invention, 
it was not seen that the very element which tended to success as 
regards a railway joint, tended necessarily to failure as regards 
a tramway joint laid on concrete. He would show that there was 
no rigid joint which solved the difficulty until it was solved by Mr. 
Cooper in the specification of his patent. Another point of con- 
siderable difference between a railway joint and a tramway joint 
was that as regarded the former, room had to be allowed for 
expansion, as the result of the conditions of the weather. A satis- 
factory joint for tramway purposes had to be non-expansive. 
The two conditions in the mind of the railway engineer had to be 
eliminated from the mind of the tramway engineer The 
difficulties with regard to jointing, were not so important in the 
early days of tramways as they were now. When the large elec- 
tric cars began to be used, the question of joints became all 
important both as regarded the effect on the cars themselves, and 
as regarded tbe life of the road. The getting of a rigid non- 
expansive joint in itself did notsufficiently solve the problem. In 
addition to rigidity some system had to be introduced by which the 
joint and the rails themselves would be incapable of movement owing 
to the action of what was sometimes called the sinking action of the 
care. What tramway engineers were on the outlook for and what 
they did not discover until Mr. Cooper's invention, was some 
system by which they could anchor the rigid joint. An essential 
part of Mr. Cooper's invention was that he had a lower piece of 


. rail riveted underneath the rail of the tramway, and embedded or 


anchored in the actual concrete foundation on which the tramway 
itself was constructed. "This method of getting rigidity by means 
of anchoring or keying the joint down to the concrete, solved the 
difficulty which had occasioned an immense amount of research. A 
great deal of money had been thrown away, because owing to the 
unsatisfactory joints a number of the early tramway systems had 
to be taken up and Mr. Cooper's system introduced. It was 
practically universally adopted in connection with the tramways of 
allgreat towns. The London County Council paid the plaintiffs 
royalties in respect of usér, but after a time they thought they 
could upset the plaintiffs patent, and that was the reason why 
the present action was brought. Another matter which had to be 


considered as regarded the joint was the importance of bonding. 


The plaintiffs' joint was admirably adapted for preventing loss of 
electrical conductivity. The method of attachment was such as to 
ensure conductivity. By fastening the piece of rail underneath, 
the current was allowed to pass the joint without loss. In con- 
nection with some tramways a bonding piece of copper was used, 
but with plaintiffs’ joint the copper bond was no longer 
necessary. Tramways laid with plaintiffs’ joint without any 
provision for bonding except that obtained from the joint 
itself had so far been found to work perfectly satisfactorily. 
Bonding, however, might be used in connection with plaintiffs' 
joint; but, baving regard to experiments and to the experience 
of the plaintiffs, they considered that the copper bonding was 
not necessary. The anchor rail-joint really provided an elec- 
trically continuous rail. It combined the advantages of a 
welded joint without any of its disadvantages, and with the 
important addition of anchorage to the concrete under-bed. 
Its advantages were summarised as follows: — The only joint 
that securely anchors the rails to the concrete under-bed, and 
prevents them rising, sinking or working loose; efficiency much 
greater than with any other form of joint or sole-plate ; has great 
horizontal and vertical rigidity, and is the simplest and most 
perfect joint made; life of track very largely increased, and 
necessity for constant packing prevented, thus effecting great 
economy in maintenance and renewals; by ensuring a smooth 
track, prevents noise and bumping at joints, increases the life of 
cars, saves expense in repairs to motor gearing, springs, axles, 
tires, &c., in addition to increasing the comfort of passengers. It 
practically provides a continuous rail, and, being firmly embedded 
in the concrete, neither lateral nor vertical movement is possible, 
the rails being thus maintained in perfect alignment, level and 
gauge. The joints being made absolutely rigid, the bond 
pins are not shaken loose. It has the further advantage 
of providing a path for the electric current to pass from 
rail to rail, thus safeguarding against leakage of current 
and electrolytic action on adjacent pipes, &. Spring, 
hog-backing and creep, which cause serious trouble, are entirely 
prevented by its use. Proceeding, the learned counsel read the 
plaintiffs’ specification, contending that it was one of the plainest 
and the simplest it was possible to conceive. - The defence raised 
in substance was want of novelty. All the American specifications 
which the defendants relied upon, so far as he could see, referred 


to old railway construction as apart from the new tramway com 


struction, and instead of assisting the tramway engineer they 
diverted his attention to the old railway method, which could not 
be applicable as regarded tramways laid upon concrete. With 
regard to the allegations of prior user, Kincaid's chair joint was 
not one which was applicable at all to what was required asa 
result of electric traction. It was a joint which was neither 
anchored nor rigid. In the specifications defendants relied upon, 
there was nothing approaching the rigid anchor joint which was 
the subject of plaintiffs’ claim. There was no greater test as to 
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whether there was invention, than that of utility. .It wasa strong 
element to find that the invention claimed, provided something 
which was much wanted, but previously could not be obtained. 
As soon as Mr. Cooper brought out his patent it was recognised 
that the joint was of immense utility, and soon came into universal 
use. Apart from this consideration there was the combination 
applied for a new purpose and under new conditions. 

Mr. JAMES SWINBURNE was afterwards called by the plaintiffs. 
He stated, in answer to Mr. BousrrRLD, that he had studied the 
plaintiffs’ specifications, as well as the bookful of so-called antici- 
pations. ; 

In your view, did this subject of joints at the date before the 
plaintiffs’ patent, present a problem ?— Oh, yes; and it presents a 
probiem to be solved now by people who do not use his method. 

M Does the plaintiffs’ anchor-joint solvegthe problem?— Yes. If 
you had a rigid rail bed and you could lay the rails on a rigid bed, 
so that they would not move, you would have a perfectly rigid rail. 
But, asa matter of fact, there is always a little movement in the 
rail. What this inventor did was to make an exceedingly rigid 
joint which also had the property of being anchored down in the 
coucrete, so that it never came away, and there wás nothing to 


give when the car came over it. The result is that the rail becomes. 


practically rigid right along. 

WITNESS, in the course of further evidence, said that, apart from 
anchoring, plaintiff also made a joint for electric railways which 
was a good conductor electrically. If you get a joint so strong that 
there is no movement between the parts, it was possible to get good 
electrical conductivity. The irregular shape which the joint 
possessed was necessary for anchoring. The anchoring in the con- 
crete was part of the invention, and necessary in order to get the 
result. 

What was the practice of tramway engineers with reference to 
rails through which a current of electricity might bave to be passed ? 
—They used fish-plates, but the fish-plates did not make a good 
electrical contact, because there was always some working between 
the fishplates and the rails. They had a copper bond which stretched 
from one side to the other, and made a good contact. It was 
flexible in itself, so tt stretched when the rail stretched. 


Sir Roprrrt FiNLAY: I may say there is no question about 


infringement, but we do not use this for conducting electricity at 
all. That we use the inverted rail at the joint there is no doubt, 
but we have a different system, so that the electricity does not 
return through the rails. 

Questioned as to the Anthony specification, Witness said that 
what that inventor wanted to do was to get a joint ns flexible as 
the railway line. He simply wanted, to get a joint which would 
not tend to go into a V-shape when the wheels were going over it. 
l'o make an ordinary tramway like a railway would simply smash 
the concrete up. Tramway engineers started by copying the rail- 
ways and got into difficulties, and now the way of solving the 
difficulty was to depart radically from railway practice. Cooper 
not only anchored the joint, which was what he claimed, but he 
also anchored the whole rail, and that part of the invention which 
was not claimed, was used by other people who anchored the middle 
of the rail in addition. He thought the whole idea of anchoring 
down the tramway joints was due to Mr. Cooper, and it was clearly 
expressed in the specification. 

Cross-examined by Sir R. FiNrAv: Apart from the tram rails 
being at the same level as the street, elasticity would be just as 
desirable for a tramway as for a railway, would it not?—No, 
because it is possible, and, in fact, easy to make the tram rails rigid- 
Elasticity in a railway means burning more coal. It would be 
Letter to avoid that if you could, but you cannot. 

Do I understand you to tell me that in your view rigidity would 
be a good thing in railways themselves ? Yes, I think so, if you 
conld get it. At any rate, it would be a good thing as far as the 
coal bill goes. If you could get rigidity in the rail at a reasonable 
cost, you would get it. It is a question of cost versus give—it is a 
compromise, 

Having regard to the actual conditions under which you work, 
you must have the rails on a railway clastic ? - Yes. 

Plaintiffs’ complete specitication says:—'' My said invention 
relates to the method of jointing rails for railways, tramways 
and the like.“ Where do you get in this specification anything to 
confine iil to tramways ?--A tramway means a street railway or 
light railway. I confine this specification to concrete tramways, 

A tramway engincer would approach the patent with his head 
full of tramways, I suppose ?— Yes, and concrete. 

That is even more solid. I want to know why you say that 
railways are to be excluded from this patent? There would be no 
sense in using an expression like that if he had had an ordinary rail- 
way in his mind, 

Further cross-examined, WITNESs said there were two points in 
the patent, first the method of securing the two ends of the joint 
together, and second the anchoring down in the concrete. The 
application of the inverted rail, or its equivalent, riveted or 
secured, was old as applied to the ordinary railways, but it was new 
as regarded tramways, and there might be invention under certain 
conditions in applying it to this particular case. Tbe joint in 
McNail’s patent was exactly the same as in Leslie's patent, and in 
the plaintiffs, 

Then the novelty in plaintiffs patent is in bedding the joint in 
the concrete ?—Y es, the novelty is taking an old joint if you like 
to putit so and embedding it in the concrete, but you use the joint 
to some extent in a different way. All these joints mentioned in 
the defendants’ particulars have been rail joints of the same 
mechanical principle, so far as the iron goes, as Cooper's, but they 
are working in different circumstances, because there is expansion 
and F in them, and they are not supported under- 
neath, 


You agree with me that the process of anchoring supports for the 
rails into cement is old ?-—No, I do not think it is. 

It is as old as De Féral ?—No ; his rails are very thin things at 
the top, and he has simply used sorts of chairs; they only go down 
abont the depth of the setts—that is, no more anchoring than the 
plates. 

Re-examined by Mr. BousriELp : Leslie's joint was not one which 
could be made absolutely rigid like the plaintiffs’. 

Mr. Ernest MaTTHEW Lacey, M. I. C. E., of the firm of Lacey, 
Sillar & Leigh, Westminster, said he had advised the Corporations 
of Rochdale, Barry, Colchester, Batley, Belfast and Swindon and 
Trafford Park in regard to their tramways, and in 1897 he was con- 
cerned with the Blackburn tramways. In the work that was done 
with the Blackburn tramways in 1897, they used a six-hole fishplate 
on a portion of the section, and the six-hole fishplate and a sole- 
plate on another portion. It became necessary to relay the tramway 
about two or three years afterwards. . 

Into what condition did the tramways get in that time ?— They 
were in very bad condition. Of course, it was rather a light 
rail that we used, and that had also to do with it; but using these 
heavy cars, which weigh loaded anything between 9 and 12 or 
14 tons, the old form of joint, the fishplate joint, or the soleplate 
joint is absolutely no good. 

Was the trouble mainly at the joints ?— Yes, because at that time 
we were using a 45-ft. rail only. Now we are very often using a 
60-ft. rail, and we find it necessary to anchor it at intermediate 
places. 

Answering further questions, Witnkss said the water action 
underneath the joint as the result of using only a fishplate or 
soleplate gradually made a cavity, the concrete was worn away, 
and the pumping action displaced the setts. A hammering action 
was also created at the joint owing to the jumping of the car. 
The leap-frog action fof the car tended to flatten the wheels, and 
heavy costs were occasioned in maintenance. Before the date of 
plaintiffs’ specification there most decidedly was a want of a rail 
joint suitable for tramway work. At first he was not at all satisfied 
as to whether or not the anchor rail joint was one that would 
meet the difficulties. He tried it experimentally at Blackburn 
about 1899 or 1900, and found it so satisfactory that he had 
used it ever since. 

Have you in any of your works used the Cooper anchor joint 
alone, omitting altogether the bonding ?— Yes, 1 bad some done at 
Blackburn as a trial, and I found on testing as good a conductivity 
over the rail joint as over an equal length of rail. 

Were some of them actually laid down in that way without 
bonding ?—Y es, I believe they are there now. I do not know if 
they have been bonded. 

In your general experience as a practical engineer, has the use of 
an anchor joint of some kind or other become almost universal in 
tramway practice?—Well, of course I have used it on a good 
many tramways. I think there are some engineers who still do 
not use it, but there have been many serious cases of tracks breaking 
up where anchor joints have not been used. 

And if you were advising in future as regards the laying down of 
any System of tramways, would you advise or not the use of the 
anchor joints ?—-I should certainly advise the use of the anchor 
joints. 

Cross-examined by Sir R. Finnay: With regard to this bonding 
for conductivity, do you regularly dispense with copper 
bonding? No, engineers always like to have a very good factor of 
safety, sou I prefer to put in either a single or a double bond iu 
addition. 

When the hearing was resumed on Wednesday, February 28th, 
Mr. JohN Nriciorrs, Clerk of the Works to the Wigan Corporation 
since 1848, examined, sid he had had a large experience in the 
laying of tramways in the various parts of England. He described the 
system in use prior to 1898 with regard to the construction of lines 
aud joints then in use. The old joints were not satisfactory. Water 
got in and set up a pumping action, aud ultimately necessitated the 
track being relaid. He considered that the anchor joint had solved 
the problem. It was a very satisfactory joint. 

- This being the plaintiffs’ case, Mr. DucaLp CLERK was called on 
behalf of the defendants. He said he had carefully considered the 
plaintiffs’ specification, and he saw nothipg new in it. 

Looking at the patent, do you find that anchoring is part of the 
invention claimed or as the invention ?- No. 

Mr. BovsrFIELD : That must be a question of construction. 

Sir R. FINLAY agreed. 

Further examined, WITNESS said his view was that the invention 
was clearly applicable, first to railways and then to tramways. It 
was applicable both where the rail was above the level, und where 
the rail was below the level, Plaintiff appeared to think he had 
made a new joint. Invention had nothing whatever to do with the 
Setting in concrete. "That was referred to as an advantage, but it. 
was not referred to a« part of the invention. He could hardly 
think of engineering construction that did not have anchoring. 
Leslie, in his patent, specified an inverted rail as one method of 
making a joint. It had long been known that a tramway must be 
of rigid construction, not because it was the best foc running 
smoothly, but because if there was not rigid constructiou it would 
throw up the roadway. Concrete beds for tramways had been in 
use for at least ten years before the date of plaintiff’s patent. 
Kincaid had a series of holes dug in the track, then he put in his 
chair and filled up with concrete leaving room enough for the 
setts. Witness could see no novelty whatever in anchoring. One 
used it in every possible engineering construction. Leslie, McNair 
and other specifications had the same object as Mr. Cooper, and that 
was to produce a strong and rigid joint. 

Cross-examined by Mr. BouSFIELD, WITNESS said he was afraid 
very few engineers would rely solely on plaintiffs’ joint for con- 
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ductivity. They tried to supplement even a copper bond. One 
could not be too careful with regard to conductivity in connection 
with tramway construction. He did not know Kincaid's system 
personally, but he understood tbat it was very largely used in the 
neighbourhood of Leeds and Sheffleld. Kincaid's railway would 
be much more rigid than an ordinary railway. Kincaid disappeared 
in a few years’ time, and was replaced by the girder rail laid on con- 
tinuous concrete with either fish-plate or sole-plate joint. In 
Kincaid's case there was no question of maintaining the rigidity of 
the joint. In a railway joint, riveting to make the thing abso- 
lutely rigid would be fatal. Certain joints were sometimes made 
rigid on railways, but it was always necessary to leave room for 
expansion. You dare not allow long lengths of rails to be abso- 
lutely rigid. 

Mr. WINSLOW, a tramway engineer, also gave evidence in sup- 
port of the defendants’ case. 

Sir R. FiNLAY, in summing up the case on behalf of the defen- 
dants, sabmitted that there was no novelty in the anchoring of the 
joint to which the patent was then reduced, and that it was not 
claimed in the patent. If that was the point of the patent, he 
(counsel) confessed that he did not from the opening speech in the 
case, take the impression that that was the one point relied on 
in the patent. If that was the point of the patent, the patentec 
‘ought to have expressed himself in very different terms indeed. 
No one reading tbe specitication would have supposed that the claim 
related to the form of the joint and to the superior advantages to 
be got from the inverted rail bolted or riveted to the rail 
ou which the tram ran. Most of the plaintiffs’ witnesses 
read this specification as only applicable to tramways. They said 
that the essence of the thing was the anchoring into the concrete. 
It was impossible to treat the patent as the witnesses for the 
plaintiff treated it, as only applicable to tramways. It was a 
specification applicable to railways as well as tramways, and when 
the claim was confined to the mode of jointing, it would do for 
railways or tramways. Embedding the rail into concrete was an 
incidental advantage you would get in dealing with tramways, but 
it was not claimed in the spccification. It was not referred to in 
the claim at all. The claims were confined to the nature of the 
joint, the inverted piece, which might be bolted, riveted, or 
welded to the foot of the rail. Mr. Swinburne had to admit that 
so far as thc Haim to the joint was concerned there was nothing 
new, and he (counsel) submitted that the claim was entirely 
confined to the joint. The case had undergone a complete 
transformation. He submitted that there was no invention in 
what the patentee had done. What the patentee had done was a 
more obvious application of the discovery (if any) embodied in 
Leslie’s patent. The case was reduced to this—that on the reading 
contended for by his learned friend, the patentce only pointed out 
one process for carrying out Leslie's patent. On the other point 
of the case, he asked his Lordship to say that. there was no novelty 
in anchoring in concrete. 

Mr. Cripps then replied on behalffof|the plaintiffs, and in the 
result his Lordship rescrved judgment. 


ARBITRATION PROCEEDINGS BETWEEN DUDLEY CORPORATION AND 
BiRMINGHAM AND MIDLAND Tramways, LTD, DUDLEY, 
STOURBRIDGE AND District E. T. Co., LTD., AND WOLVER- 
HAMPTON DisTICT ELECTRIC ITRAMWA LS, LTD. 


Tuis Arbitration was opened at 10.30 on the 27th ult, Mr. 
Graham Harris sitting as arbitrator appointed by the Board of 
Trade. 

As our readers know already the Dudley Corporation are in the 
position of purchasers of the various tramways and light railways 
witbin their borough; so much is settled, but the price of the 
undertakings could not be agreed between the parties, and this is 
the subject of the present reference to the Arbitrator. 


The proceedings would call for no particular comment if it were 


not that they are the first which have taken place in respect of the 
sale of electrified lines. Many horse and steam tramways have 
been sold under the Act of 1870 and special agreements, but none 
which have been constructed for or converted to electrical 
working. 

The particularly interesting points were indicated by Mr. 
Cnirrs in the course of his opening on behalf of the company. 
First, with regard to two depots which are several miles outside 
the borough boundary, while not asking that the Corporation should 
be forced to buy them, the companies propose that a certain pro- 
portion of the cars housed in each depot shall be included in the 
purchase, as it is not in doubt that a certain number do run over 
portions of the lines within the boundary. In one case the 
depot has a capacity of 66 cars, and the length of line served is 
but a few furlongs, while in the other instance the capacity is 
18 cars or so, and the length served within the boundary is under 
one mile. It is hardly to be expected that the determination of 
the proportion of cars to be bought in each case will be the subject 
of much dispute, but it is not unlikely that the Corporation will 
inquire how the cars are to be housed seeing that the award may 
show that there is no freehold depot within the borough. 

The second point of interest concerns two other depóts, of which 
one is wholly within the borough, the land upon which it stands 
being held on yearly tenancy. Mr. Cripps suggests that the build- 
ings thereon may be removed by the Corporation! The other 
depot isa much more important affair, but the borough boundary 
does no more than cut a small delta out of the yard. Nevertheless 
the companies urge that the Corporation is bound to buy the whole, 
although it is not denied that the cars honsed therein are not all 
used for the purpose of the Corporation undertaking. 
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The Arbitrator asks pertinently how the Corporation is to get 
access to this depét without trespassing over the companies’ lines 
and without going out of bounds into the area of another local 
authority, for the boundary so runs that two or three hundred 
yards of foreign territorv intervene between the intersection of 
the boundary line with the tramway and the intersection within 
the depót. ; 

Now, further complication arises from the situation of a 
generating station adjoining this depó'. First of all, the company 
seek to sell this station to the Corporation as part of the depót, 
although it is not denied that no portion of the plant is, or can be, 
used, ‘under agreement with the Corporation, for supplying electric 
energy with the borougb, but if the Arbitrator rules that this station 
is not a fit subject for purchase the companies will require right of 
access in the manner obtaining at present, or the provision of access 
in some other manner, always assuming that the depót itself or that 
part within the borough has to be bought. m 

Considerable argument arose between Mr. Cripps and the Arbi- 
trator with regard to the basis of valuation of a certain light rail- 
way some 550 yds. long, which links the Dudley tramway with the 
Sedgley tramway. 

The company assert that this railway has been used as a link only 
and not for remunerative service, except under rare special circum- 
stances, and the companies ask that in valuing it “as a going con- 
cern,” the Arbitrator should exercise some sort of prophetic instinct 
which, for the purpose of this case, he may be supposed to possess, 
in order to determine what might be its ultimate value, although 
at present it is not used. On the other hand, Mr. Cripps could not 
accept the Arbitrator's suggestion that a going concern might be 
worked at a loss. 

It appears, however, that the words “going concern” do not 
actually occur in the clause governing the sale of this railway. 

On Wednesday, Thursday and part of Friday, Messrs. Ernest J. 
Bigwood, Alfred Dickinson, Stephen Sellon, H. M. Sayers and 
others gave evidence on behalf of the companies, and Messrs. W. A. 
Mason, J. B. Hamilton (Leeds), Alfred Baker (Birmingham), and 
R. P. Wilson (consulting engineer to the Corporation), on behalf of 
the Corporation, while on Thursday and part of Friday Mr. Balfour 
Browne opened the case for the Corporation. Naturally, his argu- 
ments followed the same lines as his opponents, and he strove to 
show that Mr. Cripps was trying to make the Corporation buy one 
light railway (No. 6) on the basis of structural value, and another 
(No. 5) as a going concern, because, in the first case, no profits had 
been earned, while in the other the railway may be supposed to pay 
well. He showed, as a matter of fact, that both railways must be 
bought “at a price” to be fixed by the Board of Trade, advised by 
the Arbitrator sitting as Referee, and that the price must be based 
on the value of the railways only i» situ, and apart altogether from 
any readiness to earn revenue, or from any revenues earned or 
anticipated. In support of this view, he quoted the Kirkleatham, 
Stockton and Middlesbrough Water Case, in which the Courts held 
thatof the two awards given by the Arbitrator, one of £27,000, 
valued as a “going concern," and the other of £8,000, if valued as 
“plant in xitu,” the latter sum was to be paid to the vendor Cor- 
porations. l 

These railways, Nos. 5 and 6, are put on a different footing to 
the other railways owned by the companies, inasmuch as their salc 
and subsequent lease are governed by special clauses in which the 
words “going concern” do not appear. 

During the proceedings, considerable progress towards settlement 
was made amicably through the good offices of Messrs. Dickinson 
and Wilson, the consulting engineers for either side. In this way 
the price to be paid for the permanent way, cables and overhead 
work of the whole of the tramways was arranged, while the price 
of the various types of car, and tbe actual number in two cases 
were agreed as well. There still remain outstanding the great 
questions of the light railways and the depóts, and these were due 
for discussion on Thursday the 8th inst., and the two following 
days. 
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HANDS r. WILLETTS & Co. 


IN the City of London Court on Monday, Mr. Albert C. Hands, 
manufacturer of electric light fittings, of Snow Hill, sued Mesers. 
Willetts & Co., electrical and sanitary engineers, Westcliffe-on-Sea, 
for £14 for the hire of a stage arc light. At the Southend Regatta 
last. year, defendants wanted a Navy searchlight to illuminate the 
carnival and evening sports, and they asked the plaintiff to get 
one. Plaintiff said tbat the genuine article would cost hundreds 
of pounds, und the defendants agreed to take astare arc light at 
42 10s. a day. They kept it for a month. Defendants now said 
that the stage light did not show up the carnival, and tbat they 
had to procure a regulation searchlight. —Plaintif's article was 
like a magic lantern affair. It would not shine more than 200 yds., 
whereas the searchlight which was obtained, and which cost £5 for 
the day, was to be seen 7 miles off. Judge Lumley Smith, K. C., 
found for the plaintiff for £8 10s., to which the plaintiff said he 
was willing to reduce his claim, and costs. 


Epison & Swan UNITED ELECTRIC Licut Co. 


Mn. M'NaaurEN, K. C., appeared before Mr. Justice Warrington on 
'l'nesday in support of a petition to reduce the capital of this com- 
pany from £941,090 to £885,071 by writing off 5s. from a certain 
number of the “B” shares. The company when it started, bought. 
a very large number of valuable patents, which had now lapsed. 
The patent account stood at £117,820, but there was nothing to 
represent it except, possibly, the goodwill there might be in respect 
of once having had the patents. 
There being no opposition, liis Lordship granted thc petition. 
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A Br. HELENS TRAMWAY CLAIM, 
T (Concluded from page 334.) 


Mr. HaRRY ENGLAND, tramway manager of Wakefield, was of the 
opinion that the car was carelessly or furiously driven round the 
curve, and that the trollev consequently left the wire, and the boom 
struck the span-wire. Witness thought that the wire then became 
engaged between the trolley head and the wheel. There was no 
indication of a bad attachment of the line wire to the ear. 

Mr. J. McELnov, manager of the Manchester Tramways, concurred 
in the evidence given by the previous witness. The trolley head 
used in the case, he said, was not detachable. To come off, it would 
have to pull out the cable inside. 

The jury found that the accident was caused by the negligence of 
the Corporation alone, and assessed the damages at £1,100, this sum 
being £2,500, less £1,400 in insurances. Judgment was reserved. 

On February 28th his Lordship gave judgment in accordance with 
the verdict. Mr. Kennedy said that it was not proposed to proceed 
any further against the Tramway Co. His Lordship therefore gave 
judgment for the latter. | 


PARLIAMENTARY. 


— À———— M —— — 


Ascot Distriet Gas (Electric Lighting) Bill. 


Tuts Bill came before the Court of Referees on Tuesday, when the 
locus standi of Messrs. Foote & Milne, petitioners against the Bill, 
was considered. Mr. HuTCHINSON, who appeared for the petitioners, 
said that his clients were the promot ers of the Sunningdale and District 
Electric Lighting Order, 1906. The powers of that order would, if 
granted, be transferred to a company yet to be formed. The 
object of the gas company was to secure the supply of gas and 
electricity in their own hands, and they were opposing the order of 
Messrs. Foote & Milne. His contention was that while the Ens 
company was an incorporated company supplying gas, the fact that 
they were taking power to supply electricity introduced a new 
element of competition. The gas company said tbat as Messrs. 
Foote & Milne were not before the House with a Bill, tbey were 
not entitled to be heard. Counsel mentioned several precedents. He 
asked the Court to grant a discretionary locus under Standing Order 
129. Mr. Vesey Knox, for the gus company, said that it would 
have been impossible for them to have adopted the Electric 
Lighting Acts, and the Board of Trade had no power to authorise 
the use of their funds for electric lighting purposes. Thercfore, 
they had to bring a Bill before Parliament. The petitioners had 
no works in the district, and their only claim to be heard was that 
they had applied to the Board of Trade for a provisional order. 
So far as he knew, thc petition of Messrs. Foote & Milne was 
that they had orders to supply in other districts, but not in that of 
his company, and that so far they had made no use of those powers. 
51 Court allowed the Jocus against the electrical portions of the 
ill. 


Wireless Telegraphy Bill. —In the 
February 28th, Mr. Buxton, in moving the second reading of this 
Bill, stated that it was a Bill to extend the existing Act, to which 
no objection has been taken by any of the parties interested. In 
view of some objections which had been taken to this being 
made & permanent Bill, he proposed, on going into Committee, 
to limit its duration to December 31st, 1912. The Bill did 
not vary in any particular the provisions of the existing Act. 
According to the Times report, Mr. Hay complained that the 
Postmaster-General had given no reasons for continuing the Act for 
six years. Wireless telegraphy was being continually developed, 
. and, ia view of the commercial and national, as well as the 
scientific, importance of the matter, some further explanation 
should be given before the House tied its hands for this long period. 
Mr. Buxton explained that the original Act conferred upon the 
Postmaster-General the power of granting or refusing licences in 
regard to wireless telegraphy. "There never had been any intention 
on the part of the Post Office to deal otherwise than fairly and 
generously with all concerned, and there had been no complaint 
from any of the parties during the two years the Act had been in 
operation. He hoped, therefore, the House would accept this 
extension Bill. The second reading was agreed to. 

The Bill passed through Committee with one verbal amendment 
on Ist inst., and was reported to the House. 

Standing Orders.—On Thursday last week the Examiner of the 
House of Commons found that Standing Orders had been complied 
with in the case of tlie London Southera Tramways and the West 
Cumberland Electric Tramways Bills. 

On Friday last Standing Orders in the House of Lords were 
found to have been proved in the case of the following Bills :— 
Folkestone and District Electricity Supply, Mersey Railway, 
Nottinghamshire and Derbyshire Tramways, and the South Lanca- 
shi-e Tramways. 

On Tuesday the Examiner found that Standing Orders had been 
complied with in the case of the Metropolitan Electric Supply Bill 
and the Dumbartonshire Tramways Order. 

Lancashire Electrie Power Bill. —Mr. Snowden has given notice of 
his intention to move the rejection of the above Bill on second 
reading. 

London Eleetrie Supply Bills Mr. Morton placed the follow- 
ing question in the Parliamentary Papers, to be answered on March 
Sthi—" Whether (he First Lord of the Treasury will arrange to 


House of Commons on. 


stations in London. 


send all the electric supply Bills affecting the metropolis to a 
Royal Commission or a Select Committee to consider and report on 
the whole scbject.” | 

Opposition to Bills.—Mr. A. E. W. Mason has given notice of his 
intention to move the rejection of the Additional Electrical Power 
Supply (London) Bill, and Mr. A. C. Morton will move the rejection 
of the Hammersmith, City and North-East London Bill. 

Dunfermline and District Tramways Bill.—It was found on 
Monday by the Examiner that Standing Orders had not been 
complied with in the case of the above Bill, which is being pro- 
moted under the Private Legislation Procedure (Scotland) Act, 
1899. It will remain with the Standing Orders Committee to decide 
whether the promoters will be allowed to go on. 

rent Collieries, Ltd. (Electricity Supply), Bill.—The Lord 
Chairman of Committees of the House of Lords has informed 
the House that the promoters of the above Bill do not intend to 
proceed further with the measure this Session. 

London United Tramways  Bill.—The Standing Orders Com- 
mittee of the House of Commons has decided that standing orders 
in the case of this Bill shall be suspended in order to allow the 
Bill to proceed, but on condition that the proposed tramways are 
struck out of the measure. The proposals which are thus struck out 
comprised two tramways in Brentford, and the powers left in 
relate to the compulsory purchase of land, rates, and charges, 
extensions of time for authorised undertakings, and agreements with 
local authorities. 

London County Council (General Powers) Bill.—The Electrical 
Contractors’ Association (incorporated) have deposited a petition in 
the Private Bill Office of the House of Commons praying that the 
Standing orders may be dispensed with so that they may be heard 
in opposition to the above Bill, which contains clauses giving the 


- Metropolitan Borough Councils power to supply electrical fittings. 


Second Keading.—The London Outer Circle Railway Bill was 
read a second time in the Commons on February 28th. 

The St. Pancras Electricity Bill was read a second time in the 
Commons on Monday. 

In the House of Commons on Tuesday, the following Bills were 
read a second time:—London Southern Tramways Bill, Metro- 
politan District Railway Bill, Metropolitan Railway Bill, and North 
Metropolitan Tramways Bill. 

In the House of Lords on Monday, the Cumberland Electricity 
and Power Gas Bill was read a second time. e 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Shift Engineers’ Holidays. 


In reply to the letter of “Shift Engineer“ appearing in 
your issue of last week, I would point out that the conditions 
he states are by no means universal. All shift engineers em- 
ployed in the writer’s station in London have at least one 
clear day (24 hours) per week, and every three weeks get a 
week-end off, and without the hardship of a 12-hour chift. 
In addition to the above, they either receive the extra pay- : 
ment for all holidays, or have the corresponding number of 
days added to their 14 days’ summer holiday. The above 
conditions are in force, I know, in several other central 


Manager and Chief Engineer. 


I have noticed at one time and another in the REVIEW 
several complaints by correspondents, the latest up to the 
present being “Shift Engineer." Let this console him, 
there are others infinitely worse off than himself, with a 
seven days’ holiday in the summer, working seven days a 
week as a rule, and a shift off at Easter and Christmas, if 
you're in luck, the reward being £52 per annum, with a 
rise at the millennium, and in one's turn to take charge of 
nearly £100,000 worth of machinery. This is the modern 
result of spending hundreds of pounds on one's training and 
working night and day to obtain a good groundwork; a 
labourer is a prince compared to it, no study and no responsi- 
bility, and with an equal chance of getting on, if not a better 
chance. Failing an opportunity one may labour for ever 
and get no further, and it’s weary, weary work waiting for 
dead men's shoes. 

In the old days war, famine and pestilence kept down the 
population ; but now none shall die if possible, with the 
result, such poor wages that we shall have to feed on one 
another literally and not, figuratively, for sclf- preservation is 
the first law of nature. A young fellow that climbs to the 
lop now deserves far more credit than one, that did kosten 
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years ago. Then opportunities were without end; one only 
had to be ready and catch them like over-ripe fruit falling 
from a tree ; but, alas, now the ancient gods have raised up 
a multitude of learned as countless as the sands of the 
sea. Would it not be wise to have another big eruption or a 
war of sufficient, duration to carry off some of these teeming 
„learned? Now they (or we) die like flies ignominiously, 
but then the Muses would sing for ever their glories, and 
crowns of laurels would be their share. Then some might 
have the longed-for opportunity, and rise to shine in their 
beauty above their fellows. Somewhere I have read, in Gray’s 
Elegy, Many a flower is born to blush unseen,” for lack of 
opportanity, that is all. 
Jupiter Tonans. 


The letter of your correspondent, “ Shift Engineer,” raises 
a question of great interest to those who are in a similar 
position and can sympathise with him. Our municipal 
authorities—and these are in the majority as owners of cen- 
tral stations—together with their chief engineers; apparently 
regard shift engineers as a necessary evil and treat them as 
such, for we find that in most stations the drivers und 
stokers, whose duties can often be carried out by unskilled 
labour under technical supervision, are allowed to have time 
off each week. When it comes to considering the shift 
engineer—if he is ever considered—then, as they are 
technical men and undertake responsible duties, the question 
of cost plays an important part, and the shift engineer suffers 
accordingly. 

I think that we deserve more consideration from the 
powers that be, and that the members of our Electricity 

'ommittees should ascertain that the department over 

which they exercise control is governed and maintained in a 
manner fair to all. 

Most of them make a fetish of ** Trade Union rates and 
conditions of labour," it being a stringent stipulation in all 
their contracts. We, however, are not “blessed” by a 
Trade Union or any other body to look after our interests in 
this respect, consequently these principles are lost sight of in 
the.fever and anxiety of making a profit on the concern. 
I would suggest that the senior switchboard attendant should 
be a man who could take a shift engineer’s place on light 
load shifts. Different stations work under different con- 
ditions, therefore it would be futile to try and make any one 
system applicable to all. I believe, however, that a system 
as suggested has heen adopted in some stations with success, 
and I think that it could be adopted in most cases. 

It would add little, if any, to the works cost, while the 
boon conferred would be greatly appreciated by the 
recipients. 


Seven a Week. 


Appointments for Sale. 


In looking through the Situations Vacant” in your last 
issue, I noticed an appointinent offered for the sum of £5. 
I was filled with indignation when I read it. If this sort of 
thing is tolerated, what is to become of the man out of 
employment, however competent he may be, but lacking the 
bribe, or blackmail, or whatever other name may best suit the 
demands of such individuals who seek to benefit by the 
necessity of their fellows’ I am not sure if such dealings 
(to call them by no worse name) are lawful, but at any rate 
it is a most despicable means of extorting money, in most 
cases from those who can ill afford it, compared with which 
the methods of the money-lender and tle sweater are 
philanthropy itself. No respectable employer or firm would 
adopt such shady tactics, and the only inference to be drawn 
is that some underling entrusted to “ turn off and take 
on” hands is using his authority to squeeze anyone 
* sappy enough to go through the ordeal. I should like 
to ask the said “sappy one," who may be contemplating a 
deal, what guarantee he has that, having parted with his 
money, he will not be ^ outed ” after a few weeks to make room 
for another premium candidate. The practices of such 
creatures are disgraceful, and to quote the words recently 
used by a Cabinet Minister to one of this breed, * I sincerely 
regret that one of them is not within reach of my boot." 


James B. Wardman. 
Cleethorpes, Hurch tth, 1906. 


Modern Book Canvassing. 


Some travellers for books may be all right, but up to 
the present it has not been my lot to meet one. Some 
little time ago I had one call on me, canvassing for a book 
(by a well-known author), which was to be issued in a 
certain number of volumes, at 98. per volume. The first 
volunie, which was on turbines, I ordered, specifying on the 
order form for one volume only, as I have books dealing 
with the matter which was treated in the following volumes. 
To cut a long story short, the first volume was sent, with a 
letter saying that the others would be forwarded in due 
course, in answer to which I enclosed money for first volume, 
and stated that I did not require any further issues. The 
publishers gave me a receipt for the money for the first volume, 
und sent me No. 2, which I at once sent back. Several 
threatening letters followed, ending by the Bailiff of E 
County Court calling on me with a summons, and as I hold 
a chief engineer’s post in an Institution, you may, perhaps, 
understand my feeling not a little put out. I, however, 
appeared at the court, which they did not, and I obtained 
costs. "Trusting this will serve as a warning— 

Wasn't Bluffed. 


Steam Turbines. 


With reference to Mr. Booth's article on the above, I 
regret to hear that so much trouble is being experienced with 
blade stripping. Whether the rumour is correct or not I 
am unable to say, although I have been actively engaged on 
steam turbine work for sometime. In fact, it is news to me 
that any serious trouble has been experienced in this direc- 
tion. an are | 

Assuming, however, that there is truth in the rumour, it 
is the duty of all engineers anxious to promote turbine 
driving to investigate the cause, and I presume that Mr. 
Booth's article was written with this objectin view. 

When criticising the failures of turbines, it should be 
remembered that several firms, who have hitherto built 


reciprocating engines, have now taken up turbine building, 


and it is not surprising that a little trouble is at first being 
experienced. These remarks apply to no particular firm or 
firms, but are laid down merely as one of the laws of 
engineering work. Referring to the steam-attaining tem- 
peratures above the specified figure, I quite agree with Mr. 
Booth that our present superheaters are unsatisfactory in this 
respect, and until such time as improvements arrive, it 
behoves all station engineers to rule the boiler house with a 
firm hand, but judging from experience I do not consider 
that a reciprocating engine stands at much advantage. 
Although, of course, according to Mr. Booth's reasoning it 
should do. | 

Blade stripping, in my opinion, is due to the following 
causes :—(1) Starting up before all parts are thoroughly 
warmed through, and thus not giving time for equal expan- 
sion ; (2) heavy rushes of water ; (3) excessive superheating ; 
(4) through damage being done to the blades on replacing 
the spindle and cylinder-cover, after opening out. Users of 
turbines cannot be urged too strongly to employ fitters well 
trained in this class of work, for it cannot be denied that the 
interior of a turbine is a delicate structure, and much damage 
can be caused by inexperienced hands. 

With regard to ‘faults in construction that may cause 
stripping, there are many. The first and foremost is small 
clearances ; these, of course, must be small to allow of low 
steam consumption, but there is such a thing as knowing 
how small one may go for a given size, &c. 

A badly-balanced spindle may cause a strip, likewise one 
that is slightly bent. A turbine with these two last- 
mentioned faults may run very well for some considerable 
time until it is allowed to go above its normal speed, when 


the blades may hit the cylinder and become damaged. A 


very important point to be attended to is to see that all 
balance pipes connecting the cylinder ends are provided with 
expansion joints, as a rigid pipeat a much lower temperature 
than the cylinder may cause the cylinder to warp, if not free 
to expand. 

Much might be written on this very important subject, 
and, perhaps, at some future time [ may be permitted space 
for an article. 
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In conclusion, the turbine, in my opinion, is far superior 
in every respect for electrical driving to a reciprocating 
engine, and speaking from a long experience with both, the 
chances of breakdown are about equal. 

E. Austin, 

Edinburgh, March Tth, 1906. 


Consumer’s Leakage Indicator. 


It might interest Mr. J. E. Dawson to learn that I have 
in use an Esaco electric leakage indicator at the Hackney 
Borough Town Hall and Baths installatjon, and I recom- 
mended the Guardians to purchase one, in portable form, for 
the Workhouse installation. Both these have given great 
satisfaction, the latter saving an immense amount of time, 
being carried and attached to any circuit at will, and the 
leakage current, if any, read directly off. These instruments 
can remain permanently in circuit, as in fact one does, and 

_earth connection is not required. It occurred to me that 
Mr. Dawson's description referred to an instrument such as 
this, whichiwas purchased from the Electric Safety Appliances 
Co., Eldon Street House, Finsbury. 1 should be pleased to 
show Mr. Dawson these instruments or furnish him with 
further information as far as my experience of these goes, 


Sidney J. Ross, 
| London, N. E., March 5th, 1906. 


Electric Light Flexible Wanted. 


It is found that in consumers’ premises where the wiring 
has been installed a number of years, and in many cases the 
lamps fixed in wrong positions, rendering an undue amount 
of flexible necessary, that leakage of the current is difficult 
to prevent. This has been due, in a great measure, to damp- 
ness, the flexible having been subjected—through ignorance 
or carelessness—to rough usage. As a last resource, ordinary 
flexible was dispensed with, and two separate electric light 
leads substituted. 

Can any maker supply strong, durable, and damp-proof 
twin leads for use in such cases as cellars, back kitchens, 
workshops, &., where the appearance of the job is of no 
importance, and the protection on the wires would require 
to be at least double that of good flexible wire ? 


Megolim. 


—— — — 


Warning. 


A young man, representing himself as a Frenchman, and 
stating he was acting upon behalf of a French firm making 
bleaching machinery, called here last Monday giving us 
several inquiries for running various sizes of cable in screwed 
conduit and also for generators. This gentleman gave us 
the names of several cotton mills, where he stated he had 
booked orders, but we subsequently found the whole of his 
statements were pure fabrications. This ** Frenchman " 
stayed at an hotel in Burnley and engaged a horse and trap 
for the week, but towards Saturday mysteriously vanished, 
leaving his landlord, owing to some lapse of memory, unpaid! 
The man is slim, tall, clean-shaven, has dark hair, false teeth 
both top and bottom ; possesses a very pleasing extcrior, and 
can speak fluently several languages. 

For H. A. Jackson & Co. 
A. BowELL-YoUNco, Manayer. 

Blackburn, March 5th, 1906. 


Fit PAINT ReMover.—We are indebted to the 
correspondents who have very kindly furnished the inform- 
ation desired under this heading. 


Steel Pipes.—Messrs. Thomas Piacorr & Co., of 
Birmingham, have recently obtained orders for riveted steel pipes, 
63 in. and 78 in. diameter, fur export; 12 riveted steel leaching vats, 
50 ft. x 25 ft., for West Africa; cast-iron pipes for Birming- 
ham electric puwer station, | 


BUSINESS NOTES. 


Ship Electric Lighting. Messrs. J. H. HOLMES AND 
Co. have at present in hand contracts for the electric lighting of 
38 steamships building in the United Kingdom and abroad. 
Included amongst these are vessels for carrying Russian troops; 


petroleum oil in bulk; for the Newfoundland sealing trade; New 


Zealand and South Africa trade; for Nile tourists; two for the 
Lancashire and Yorkshire Railway Co.; one for the Great Central 
Railway Co.; and a large number of passenger and general cargo 
boats. In add it ion to these they have in hand several large private 
yachts. Messrs. Holmes are also overhauling the installation on 
the ss. Smolensk, now lying in the Tyne, which was engaged in the 
recent Eastern war. The firm equipped this boat with generating 
plant and a complete installation when she was built at Messrs. 
Hawthorn, Leslie & Co.'s yard, Hebburn-on-Tyne. The above 
bring the number of vessels for which the firm have manufactured 
the generating plant and fitted the installations, up to 800. 


War Office Contracts.—The War Office have placed 
with Messrs. LicuTrooT Bros., of Manchester, the contract for 
the additional electric lighting to the Woolwich Arsenal and Dock- 
yard: Messrs. Warp & GoLpsTONE are supplying the switch- 
boards, fuseboards and various iron fittings, and they are also 
supplying the switehboards, fuseboards and fittings for the exten- 
sions of Waltham Powder Factory. 


Bankruptcy Proceedings, — Ropert PRIES. — An 
application for an order of discharge was made on March 2nd to 


. Mr. Registrar Brougham at the London Bankruptcy Court, on 


hehalf of Robert Pries, electrical sundriesman, lately trading at 75, 
City Road, E.C., under the style of Durtnall & Pries. The failure 
occurred last September ; the provable debts amounted to £1,416 
10s. 11d., and the assets had realised £44 11s. 11d., from which a 
very small dividend will be paid. Mr. Walter Boyle, assistant 
receiver, reported that the bankrupt. a German subject, came to this 
country without capital in April, 1894. For over seven years he was 
in employment, but in October, 1901, with £250 given him by his 
father, he purchased a one-half share in the business of A. H. 
Durtnall, an electrical engineer, of 82, Bunhill Row. E. C., and Stour 
Street, Canterbury, Durtnall being then insolvent to the extent of 
over £100. They thenceforth traded together as Durtnall & Pries 
until April. 1902, when Durtnall who had collected. but not 
accounted for monevs of the partnership amounting to £162, retired 
from the firm. The bankrupt subsequently traded alone, and in 
October, 1903, sold the Canterbury business for £250. He madea 
profit until early in 1904, when the business fell off considerably. 
In September, 1904, he removed to 75, City Road, E.C., and the 
following May, upon being pressed by creditors, he realised that 
unless he could obtain a partner with money, he was unable to pay 
his debts in full. Owing to subsequent. pressure by creditors and 
the landlord, a deed of assignmeut was executed on June 7th, 1905, 
hut on the following day the Sheriff levied execution, and stock 
and effects to the value of £600 were sold for £200, out of which 
the Jandlord got £112 with costs. At the present time the bankrupt 


was managing a business in Hamburg for his mother. He attributed 


his failure to want of capital, bad trade and bad debts. On the 
yround of insufficiency of assets to pay 108. in the £ to the 
creditors and imperfect books, the discharge was suspended for two 
years. 

GEO. AARON BrNTOoN, electrical engineer, Hatherton House, 


. Shareshill, Stafford (formerly of Muswell Hill). Receiving order 


made at Wolverhampton on February 28th on creditor's petition. 

ALEX. HoLMES and ALEX. McCarLvM (Holmes & McCallum, 
electrical engineers, 29, Victoria Street, Darwen).— First and final 
dividend of 4s. in the £ is payable on March &th at District 
Chambers, Darwen. 

H. Jones & G. L. CATHRALL, plumbers and electrical engineers, 
Wrexham.— March 21st is the last day for proofs for intended divi- 
dend to be received by the trustee, Mr. L. H. Jones, Crypt Chambers, 
Eastgate Row, Chester. l 


Catalogues and  Lists,—Mrerťssrs. Enniorr— Bros., 
Lewisham, S.E.—New pamphlet (A.C. 63) describing their portable 
measuring instruments. 

The GeNeRaL ELECTRIC Co., Lrp., London, E.C.—A new 
pamphlet. is just being issued, containing illustrated particulars of 
the “Chubb” patent burglar alarm. The instrument sounds an 
alarm when the wires are short-circuited or broken, and the bell 
eontinues ringing until mechanically switched off at the instru- 
ment. Batteries, bells, and = electrical device with semaphore 
indicator are all shown, and prices are stated. 

Messrs. C. J. THURSFIELD & Co., Cecil Works, Clement Strect, 
Parade, Birmingham. New issue of their general catalogue (230 
odd pages), showing a variety of excellent artistic designs of electric 
light fittings. Numerous pleasing designs of Louis brackets, aleo 
hand-wrought and cast brackets in various finishes, plain brackets, 
table and floor standards, pendant fittings, many clectroliers, 
and ceiling fittings. are included. Messrs. Thurstield have recently 
opened a suite of show rooms at 214, Berners Street, London, W., 
where representative examples of their electrical fittings manu- 
factures can be inspected by the trade. The firm also has branches 
in Glasgow, Liverpool, Bristol, Swansea, &c. 

MESSRS. (CLARKE, CHAPMAN & Co., LTD., Gateshead-on-Tyne.— 
Newly-issued catalogue of electric winches, capstans, and haulage 
gears. Many very clear half-tone illustrations show various ship- 
yard winches, semi-portable single-speed and slipway winches, small 
whip hoists, single and two-spceed;capstans, bont and coal hoists, 


vol. 88. No. 1,476, Manon 9, 1906.] 


THE ELECTRICAL BEVIEW. 


981 


* 


electric windlasses, electric anchor and warping capstans, double- 
track winding gear, single-drum, endless and main and tail-rope 
baulage gears. Brief descriptions and price references appear of 
each item. ' | ' 

Messrs. S. Worr & Co., 138, Southwark Street, S.E.—Pamphlet 
describing and illustrating their high-speed electric hoisting tackle 
M ie and alternating current, of a lifting power up to 

ns. 

Messrs. Hunt & Hess, Hackney, N.E.—Second edition of their 
illustrated price list of Litholite standard insulating fittings, con- 
taining several important alterations and additions; also two 
show cards of their X X” grade for electric railway and other 
electrical purposes, and of Litholite insulating handles, spanners 
and bushes. ' 

Messrs. BadSHAWE & Co., 2 and 3, Tower Royal, Cannon Street, 
E.C.—Circular illustrating the firms Ewart's" chains for use in 
collieries, mines and gasworks. 

The D. P. Barrery Co., Lr», Lumford Mills, Bakewell, Derby- 
shire.— Hanging wall calendar for this year. The central feature is 
an artistic reproduction in colours showing "the great wheels at 
Lumford Works, with supplemental steam plant, aggregating 
600 HP.“ This is surrounded by half-tone illustrations of the 
various types of Lumford cells. The company has a few copies of 
the calendar left for its friends if they will write for them. . 

Tue SIMPLEX STEEL CoNDUIT Co., Ltp., BIRuINGHAM.— Leaflet 
describing and illustrating the Simplex electric shade tilter, a 
simple and compact arrangement for canting the lamp and shade at 
any angle. 


Book Notices.—Constructions of Electrie Machines and 
Apparatus. By C. Kinzbrunner. Part I.—Svwitchboard Apparatus. 
Harper & Bros.—This work consists of ten plates of scale drawings 
of switches of various types, high tension oil fuses, and circuit. 
breaker. - The drawings are very neat, and doubtless to students 
and draughtsmen the plates will be very useful for reference. 

Alternating Current Windings: their Theory and Construction, 
By C. Kinzbrunner. Harper & Bros.—This little book, similar 
to the Continuous Current Armatures," contains about 79 pages 
and seven chapters. The first of these deals with the pro- 
duction of alternating and polyphase currents, then follow the 
shuttle-wound armature, ring armature, &c. Here, again, calcula- 
tion of E. M. F. is hardly alluded to, and in the mesh diagrams shown 
the statements regarding B. x. F. are not proved. Then follow 
chaptera on continuous current windings, dissolved continuous cur- 
rent windings, and polyphase windings which are simply bare state- 
ments of facts. The diagrams given on pages 64, 65 and 66 will 
hardly enlighten any student on polyphase windings. The con- 
struct ion of alternating current windings is dealt with in three or 
four pages, and then follows a chapter on insulation, in which some 
of the author's experiments on breakdown voltage are referred to. In 
this it is stated that for a number of layers » the breakdown voltage 


is E, = EI Am, but on the following page it is stated dry and 


impregnated paper are an exception of the above formula," and 
E, = Ej ^. Most people will conclude that there is something 
wrong here.  Altogether the book is unsatisfactory, since it does 
. not contain a single worked-out practical example of design. 

“ Science Abstracts.“ Sections A and B. No. 98, February 26th, 
1906. London: E. & F. N. Spon, Ltd. 1s. 6d. each net. | 

“ Cours de Physique de L'Ecole Polytechnique." By M.J.Jamin 
and M. Bonty. Paris: Gauthier-Villars. 8 fr. i 
„Repetitorien der Elektrotechnik." Edited by A. Königswerther.. 
No. 6, Die Akkumulatoren.“ By Dr. L. Lucas. Hanover: Dr. 
Max. Jünecke. M. 3.80. | 
. “Modern Milling Machines: Their Design, Construction and 

Working.” By J.G. Horner. London: Crosby Lockwood & Son. 

12s. 6d. net. 

“Practical Electro-Chemistry.” By Bertram Blount. 
Edition. London: A. Constable & Co. 15s. net. 

* Manual of Electrical Undertakings and Directory of Officials,” 
1906. By E. Garcke. London: Electrical Press, Ltd. 15s. net. 


Cable Competition in Europe.—The reported intention 

of the firm óf CaLLENDER & Co. to open works in Germany, on 
account of the stoppage of orders from the Continent owing to the 
‘high import duties, has attracted the attention of the Berlin Lokal 
Anzeiger, which characterises the explanation of the cause as un- 
founded in regard to Germany. The English company, the Berlin 
newspaper declares, has hitherto never entered upon any important 
; competition whatever in Germany. 


Consular Notes.— IrALv.— The British Consul at 
Naples reports that the harnessing of water power is now the great 
problem of Italy. To economise the coal which is now used for 
purposes for which water power is readily available would cost the 
country about £4,000,000 of capital expenditure, and this outlay 
would ensure it a motive power of its own, of perpetual duration, 
amounting to something like 6,000,000 H.p. The rapid accumulation 
of capital which the saving of coal would effect, would balance the 
account ina very few years; and in the meantime, the rent paid for the 
power would alone be sufficient to pay interest on the capital if a 
State loan were effected. Private enterprise in this country could 
not be expected to succeed except after many years of waiting and 
patience, but if the matter is made one of national concern, not 
only would the money be readily raised, but the interest and capital 
. would be rapidly paid off. 

A great point has been made in the course of the year of the 
extension of the telephone system. All the chief towns of Italy 
. ate now connected, the latest. addition to the number beiug that of 
Palermo, so that now Palermo can speak with Turin or 
Venice, that is to say, over a distance of about 1,700 miles. 


Second 


The Island of Sardinia is at pr»sent dependent upon radio- 
telegraphy, the important Government station at Maddelena 
having been opened for the use of the public. It is the 
intention. of the Government eventually to take all the tele- 
phones of Italy into its own hands. This will involve the pur- 
chase of all the urban systems, which are extremely numerous and 
extensive. The total cost per annum at Naples is only £8 per 
instrument for unlimited service, with & reduction for more than 
one instrument. 

A new direct telegraph service is to be laid on from Naples to 
Turin, and from Naples to Reggio in Calabia. 

The completion of the Cireum-Vesuvian Railway in the course of 
the year has greatly added to the convenience of the publice. The 
new section runs from Naples to Pompeii, and there joins the 
older part of the line, which makes the tour of the mountain by 


way of Ottajana, a town situated on the opposite side of the 


volcano from Naples. The line, which was formerly a light 
narrow-gauge line, has now been electrified, and connects with 
Messrs. Cook's Vesuvius Railway. : 

IN pO-CHINA.— Mr: G. W. Pearson, British Consular Assistant in 
China, reports that there are at present two lines of tramways 
working in Indo-China—viz., that through Hanoi and its suburbs, 
and- the line from Nam Giang to Kesat. These cannot as yet be 
considered commercial successes. Two other lines are being started, 
one from Hanoi to Thai-Ngnyen and another from the same town 
to Sontay. In Cochin China the working lines are four, vis. :—(T) 
From Saigon to Cholon (upper road), (5) from Saigon to Cholon 
(lower road), (3) from Saigon to Gonvap, and (4) from Saigon to 
Hoc Mon. All of these are financially successful, and the turnover 
increases regularly. In Annam one line is in process of con- 
struction from Tourane to Fai-fo. | 

PERv.—The German Consul at Lima reports tbat great strides are 
being made in Peru in the construction of electric railways; the rail- 
way which joins the capital to Callao isin full working, as is also the 
line between Lima and Chorillos. The latter railway is extremely 
well patronised, and belongs to the British Railway Co.— Lima- 
Chorillos. Plans are being made for the construction of a com- 
peting clectric railway to Chorillos, to be carried out by a 
German company. Moreover, the Lima Tramway Co. have made 
an agreement with -the municipality to electrify the tramways 
at present existing within two years, and to make a further 
extension, 7 kilometres long. 

BBaAzIL.—The German Consul at Curityba, in a recent report, 
states that German houses have had great success in the electrical 
trade in his district. Not only was the electrical plant in Cusityba 
installed exclusively by German works, but also those of 
and Ponta Grossa. German houses also supplied the power plant and 
apparatus for the telephone installations, for which a 10 years’ 
concession was granted. The telephone installations of the civil 
and military authorities were also supplied by German firms. 


For Sale.—Jet condensing plant, &c., at Swansea elec- 
tricity works. (See our advertisement pages to-day.) 

The liquidator of the ELECTRICAL ORB FINDING Co. is inviting 
tenders for the purchase of the company's electrical ore finding 
patents and patent rights until Maroh 12th. 


Electricity in an Italian Mill.— We understand that 
Messrs. WrrTING, EBOBALL & Co., Lro., have recently equipped a 
wool combing mil] in Italy, they supplying the necessary trans- 
formers and all the electrical machinery, including switchgear. 
The supply pressure is three-phase 6,100 volts, and is transformed 
down to 525 volts for operating the running machinery. 


Prices Cancelled.—The British THomson-Hovuston 
Co. announce that their prices of Thomson recording wattmeters,” 
switchboard type, given in their price list No. 94, have been 
cancelled. l 


Russia.—According to the British Commercial Agent in 
Russia, the idea has been mooted of taxing electrical energy for 
illumination purposes. Electric energy for traction purposes it is 
proposed either to exempt altogether from taxation or to tax in 
minimum dimensions, It is further proposed to tax gas lighting. 


A Birmingham Charge.—l.ast week at the Birmingham 
Police Court, Francis Joseph Clark, Birchfield Road, Birchfield, 
manager, and John Troman, 170, Broomsbury Street, foreman, were 
charged with stealing brass and copper scrap, the goods of their 
employers, W. Canning & Co., electrical engineers, 88, Snow Hill. 
Mr. S. S. Dorsett, who appeared to prosecute, asked the Bench to 
commit the defendants to the sessions on a charge of conspiracy to 
defraud. The further hearing was adjourned until March 10th. 


Trade Announcements.—The well-known firm of A. P. 
Lundberg will in future be known as A. P. LuNDBERG & Sons. 
This change, however, will not affect the management or pro- 
prictorship, Messrs. Gus. C. and P. A. Lundberg having been asso- 
ciated with the business for the past 23 years. We have pleasure 
in announcing that the honour of a Royal Warrant has been 
granted to Messrs. Lundberg as suppliers of electrical accessories to 
His Majesty King Edward VII. 

The headquarters of the publicity department of MESSRS. 
Bruce PEEBLES & Co., Lro., hitherto located in Edinburgh, 
have now been transferred to the London office of the company, 
1, London Wall Buildings, to which all communications intended 
for the department should in future be addressed. The depart- 
ment, as before, will be under the control of Mr. N. D, 
Cameron. 
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My, Jas. Bnnpow has commenced business as an electrician at 


112, Brynn Street, St. Helens, 
Messrs. Eoxstxin, Hear & Co., of 5, Chapel Walks, Cross Street, 
Manchester, have been appointed by Messrs. Elliott Bros., of 
Century Works, Lewisham, sole selling agents for their manufao- 
tures in the Lancashire, Yorkshire, Cheshire and North Wales dis- 
trict. Mr. Heap was with Messrs. Elliott Bros. a good many years 
as chief engineer in the design and construction of electrical 
instruments, and is on this account very familiar with all the 
technical points of their manufactures. Messra. Eckstein & Heap 
have also been appointed sole selling agents for Lancashire, York- 


shire, and. Cheshire for the British Johns-Manville Co. for their 


well-known Noark fuses, of which a stock will be kept at the ware- 
house, Chapel Walks, Manchester. 


Dissolutions and Liquidations.— ELECTROID, Lp. 
The company is winding up voluntarily, with Mr. F. L. Jenkins, 17, 
Ironmonger Lane, E. C., as liquidator. 

YARMOUTH AND GORLESTON Tramways Co.—A meeting is to be 
held at Donington House, W.C., on April 11th, to hear an account 
of the winding up from the liquidator, Mr. S. Neville Wells. 

Messrs. GRIFFITH & BILIOrTI, electrical and mechanical engi- 
neers, 8, John Street, Adelphi.— Messers. S. B. Griffith and F. Biliotti 
have dissolved partnership. : 

CRYSTAL PALACE District ELECTRIC SuPPLY Co.— Creditors 
must send particulars of their debts, &c., to the liquidator, Mr. James 
Gray, Dashwood House, E. C., by April 13th. i 


Amalgamation.—M xssns. RICHARD Hornspy & SONS» 
Lrp., of Grantham, have acquired the old-established business of 
J. E. H. ANDREW & Co., LTD., of Stockport, makers df Stockport“ 
gas engines and suction plants. The chairman and managing 
director of Messrs. Andrew have joined the board of Messrs. 
Hornsby, and Mr. A. R. Bellamy retains the management of the 

.Stockport branch works. To carry out this arrangement Messrs. 
Andrew have gone into liquidation, with Mr. Bellamy as liquidator. 


LIGHTING and POWER NOTES. 


Australia.—Sypnry.—The Camperdown Council has 
agreed to allow the City Council to lay its mains in the municipality 
without rating, and in consequence a supply of electricity will be 
available at the same price asin the city. Application for connec- 
tion has already been received from the University. 


Barnstaple.— The total revenue of the Corporation E.L. 
undertaking for the past year amounted to £4,094, and the total 
working costs were £2,207. From the balance of £1,887, £898 has 
been put aside to interest and £720 to sinking fuud, leaving a net 
profit of £269. 


Beaconsfield.—The Uxbridge and District E.L. Co. has 
again asked the U.D.C. for consent to the inclusion of Beaconsfield 
in the area of supply under the prov. order being applied for, but 
the Council, although in receipt of a petition from s dare number 


of inhabitants asking it to give the consent asked for, has decided 
to take no action in the matter. 


Bettwsycoed.—A pplication is to be made by the Council 
to the B. of T. for a prov. order to supply electrical energy for 
public and private purposes within the district. It is understood 
that the Council will transfer the order to the Bettwsycoed 
Electric Lighting Syndicate, who propose to generate electricity by 
water-power. 


Birmingham.—The Corporation has recently acquired 
an 8-H.P. motor-car from the Rover Co., Ltd., Coventry; it is to be 


sar by the Corporation electrical department as an inspection 
coach. 


Blackrock.—In regard to the movement to promote an 
E.L. syndicate, we gather that it is proposed to light Dalkey 
aud Kingstown as well as Blackrock, and also operate a tramway 
in the district. A site at Stradbrook is suggested for the power 
station. The proposed tramway routes are from Blackrock to 
Foxrock and to Bray. The scheme is to be placed before the 
B. of T. with a view to an extension of time being obtained to carry 
out the U.D.C. prov. order of 1900. 


Bray.—A Dublin paper states that overtures have been 
made to the U.D.C. with a view to purchasing its electricity under- 
taking. 

Brierley Hill.—At a meeting of the U.D.C. on Monday 
it was decided to write the L.G.B., asking for power to retain the 
E.L. order for another 12 months, on the ground that the light rail- 


way for which the Council hoped to use the order particularly was 
still in a state of negotiation. 


British East Africa.—Mr. Clement Hirtzel has secured 
& concession to supply electrical energy for lighting and power 
to the township of Nairobi and the district included within 
a radius of 15 miles. It is proposed to obtain the necessary power 
from waterfalls on the River Ruera, some 18 miles away, and to 
supply it at 2d. per unit for power, and 1s. 8d. per lamp per month 
for lighting. It is anticipated that it will take 12 months to install 


the plant; and Mr. Hirtzel will shortly leave England for the 
Protectorate in this connection. 


— — e 


Burgess HIII.— The E. L. installation of the Burgess 
Hill and District Electric Supply Co. was inaugurated a week ar 
two aga. The generating plant consists of a 50-H. . Stockport gas 
engine, driving a dynamo of 130 amperes capacity at 250 volta. 
A battery of 140 cells is installed, and the supply is on the over» 
head system. 


Colne.—The T.C. has decided to apply to the L.G.B. 
for loans of £1,000 for wiring for the E. L., £1,500 for the hiring 
out of motors, and £2,800 for meters and mains extensions. 


Continental Notes.— ITA IV. -A hydro-electric instal- 
lation is planned at a cost of £720,000 for the production of 
30,000 H. P., to be utilised in the Milan district; in addition, the 
water derived would serve for irrigation purposes. Requests have 
been made to the Minister of Public Works, or to the local 
authority, to utilise water power for the production of electric 
energy by individuals and firms, as follows: Messrs. E. Mende, 
A. Sprecher, and G. Taiani, from the river Tanagro, Salerno. The 
Societé Piémontaise, from the Dora Baltea, St. Vincent Montjovet, 
for the manufacture of carbide of calcium. The company 
* L'electricità de Sondrio," from the torrent Mallero, for utilisation 
at Sondrio. Angelo Omodeo de Catane, from the river Simeto ; 
including the construction of a reservoir above the Ponte dei 
Saraceni, Aderno, and a canal 13,860 metres long through Aderno, 
Biancavilla, and Paterno. Francois Ferretti, from the torrent 
Castellano, commune of Vallecastellana, including the construction 
of a 121-metre canal- The firms of Minoli Brothers, Boine and 
Pasquale, metallurgical works, Susa, from the Dora Riparia, Susa. 
Concessions have been granted by the authorities for the utilisation 
of water power, as indicated, to the following individuals or firms: 
Engineer Carotti, from the right bank of the Rio Peschiera. 
Pallanza, for the use of the Bros. Fighetti, millers, of Vignone; 
Achille Piatti, from the river Aniene, Subiaco, including a turbine 
installation for supplying electric energy to the Mandela-Subiaco 
railway, and for lighting Subiaco by electricity ; Boccoli Pietro, 
from the torrent Borea, Maissana ; Sr. de Michetti Vincenzo, from 
the river Tordino, Teramo.— Board of Trade Journal. 

The Societa Forni Termoelettrici Stassano has been formed at 


. Turin, for the purpose of erecting a thermo-electric furnace there of 


a capacity of 1,000 kw. 

La Società Frinlano d'Elettricità has been formed in Udine with 
a capital of £80,000 to establish an electric lighting station in the 
town. 

A concession has been granted for a plant to be put down to 
utilise the water power of the river Sessera at Coggiola in the 
generation of electrical euergy for lighting and power purposes. 

GEeRMANY.—An electricity works is to be erected at Oberlind- 
hart, Lower Bavaria. The water power of the River Laber will be 
utilised in connection with the scheme. 


Cotton Mills.—Electric driving in Lancashire cotton 
mills is increasing in favour. Contracts have lately been let for 
the building of a new mill at Prestolee, near Farnworth, for the 
Irwell Bank Spinning Co. It is to be completed by midsummer, 
and its 90,000 spindles will be driven by electricity. Altogether 
this company has mills running which aggregate 326,000 spindles. 

The Kearsley Spinning Co. are to adopt electricity as the motive 


power in their new mills to be started at Farnworth next month. 


Coventry.—Councillor Errington, vice-chairman of the 
E.L. Committee, and a member of the Gas Committee, moved ata 
recent meeting for a return to be prepared showing the cost of the 
present system of electric lighting of the principal streets, with the 
view of seeing if gas would not be more economical. The motion 
was agreed to. 

The E.L. Committee has decided to recommend the City Council 
to apply to the L.G.B. for sanction to a loan of £35,000 for extensions 


at the electricity works. 


Dublin.—In a report on the electricity supply under- 
taking and extension of supply to Clontarf, Mr. Ruddle, the city 
electrical engineer, estimates the capital expenditure for the 
Clontarf extension at £29,660; annual capital charges to be 
met on above, £2,236; net revenue from 60 public arc lamps 
£328; net revenue from private supply, say, 160,000 units, 
at 2d., £1,330—£1,658 ; deficit, £577. Until the private supply is 
taken up to the above extent the deficit will be greater. 


Guildford.—The R.D.C. has approved of application 


. being made by the Urban Electric Supply Co. to the B. of T. for 


a prov. order (Godalming E.L. Extension) to supply Godalming 
and Compton. 


Hoddesdon.—The B. of T. has written to the U.D.C. 


stating that it will defer the question of revoking the E.L. order 
until the end of 1906. 


India.—CarctTTA.—4À very elaborate and complete 
electric plant is to be installed at the Mint, Calcutta, the indent 
for the equipment having been placed by the Secretary of State 
for India. 

According to the Calcutta Englishman, the Corporation of 
Calcutta will shortly be asked to consider a new agreement which 
the Government proposes to make with the Calcutta Electric Supply 
Corporation in abrovation of all previous licences. It is expected 
that the opportunity will not be allowed to slip of making better 
terms for the public. 

KURHURBAREE.—It is intended to install an electric coal-cutting 
and lighting equipment at the Kurhurbaree Collieries of the East 
India Railways at a cost of Rs. 143, 000. 

LILLOAE.— Messrs. Johnson & Phillips, Ltd., have secured the 
contract for the supply of motors, transformers and the complete 
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rea equipment of the railway carriage and wagon shops at 


Kaskurn.— Indian Engineering says that the machinery for tho 
new electrio supply system is being made at San Francisco. 


Leeds.—A report by Alderman Matheson, the Chairman 
of the E.L. Committee of the Leeds Corporation (issued at the end 
of last week), deals with the history, present position and prospects 
of the electricity undertaking of the borough. A considerable 
portion of the installation laid down by the original company (in 
1892-3), he states, was out of date almost as soon as put down, 
though it was selected in accordance with the best practice of the 
time. “It will probably be deemed advisable within a few years 
to reconstruct the older portions of the present works, with a view 
to utilising the space to the best advantage, aud so deferring the 
time when it will be necessary to erect new works to supplement 
or supplant the present ones, an event which will involve a very 
great expenditure and some initial diminution of economy." It 
would appear, he remarks, that the position of Leeds, with its 
capital expenditure of £85 14s. 5d. per Kw., is more favourable than 
that of electric supply companies on the average, notwithstanding 
the onerous terms of purchase; but, as compared with other muni- 
cipal electricity undertakings, the burden upon Leeds is excessive 
to tbe extent of £9 16s. 5d. per Kw., or £113,332 in the aggregate ; 
this apparent over-capitalisation being more than accounted for by 
the estimated premium on stock issucd in payment for the under- 
taking. The Corporation paid the House-to-House Co. £200,000 
for goodwill. This burden, it is stated, should be reduced, and so 
long as it exists, Mr. Matheson considers it undesirable to apply 
surpluses as profits in relief of the rates. If the capital charges 
per Ew. were reduced to the average figure of other municipal 
undertakings, it would mean a reduction of 3d. per unit in the 
average price at which electricity could be supplied; bnt this could’ 
05 be effected while every surplus is directed to the relief of the 
rates. : 

Discussing the financial questions involved in the discardiug of 
the old plant and the reconstruction of the works, the report says 
that Mr. Dickinson, the manager of the eloctric lighting depart- 
ment, roughly estimatesthe cost of his scheme at £230,000, towards 


which he anticipates a sum of £30,000 will be obtained by the sale. 


of the discarded plant, leaving a net expense of £200,000. The 
capital liabilities, Mr. Matheson considers, exceed the value of the 
assets, and such liabilities are excessive in proportion to the 
capacity of the plant as compared with the average of other electric 
supply undertakings, and especially with municipal undertakings. 
This necessitates an unduly high scalc of charges for energy, whilst 
at present there is no adequate provision for renewals. If the 
amount devoted to relief of rates, with interest, were 1efunded and 
no further sums withdrawn, the undertaking would probably be 
able to meet all claims upon it. 

Mr. Matheson recommends that the reconstruction scheme be 
approved, and that the L.G.B. be asked to sanction the borrowing 
of £120,000, or such other sum as shall bear the same proportion to 
the total estimated cost as the increase of capacity in the recon- 
structed works bears to the total capacity. Other financial changes 
are advised, and it is urged that no further sums sbould be applied 
in relief of »ates, in any event, until the renewals now contem- 
plated are fully provided for, and the net liabilities on capital 
account are reduced to the average of other municipal clectricity 
undertakings, after which the que:tion might be reconsidercd. 


London.—Hampstrap.—The B.C. has decided that in 
future the charges for energy for private arc lighting (with the 
exception of continuous-current arc lights), shall be 14d. per unit 
for the two summer quarters, and 34d. per unit for the two winter 
` quarters, and that supply for such ares shall not be included in 
determining the maximum demand. 

BERMONDSEY.—Application is to be made to the L.C.C. for 
sanction to borrow £15,507 for electric lighting purposes (£13,500 
for mains, £1,307 for machinery and £700 for meters). 

IstincTon.—The B.C. bas decided to extend arc lighting to 
15 miles of streets at present lighted by 714 gas lamps. These are 

be superseded by 245 flame arc lamps, at a cost of £21,011. 

St. PAxcBAS.— Electric radiators are to be fitted up in the 
Council Chamber as an experiment, and the B.C. has also decided 
to obtain a further loan of £1,965 for street lighting. 


Longton.—From the end of March, consumers of energy 
are to have the option of a flat rate of 6d. per unit, less 5 per cent. 


discount. 


Lynton.—The property owners and residents of Barbrook 
have petitioned the U.D.C. to take steps to have the E.L/mains for 
public and private lighting extended. 


Mexico.—The chief electrician of the Vita Colorado 
Mining and Smelting Co. (Parral district) is visiting Pittsburg, for 
the purpose of-selecting machinery for an electrical plant for the 
operation of the mines. 


Ossett.—A L.G.B. inquiry was held in the town last 
week into an application of the Corporation to borrow £3,500 for 
E.L. purposes. The B. of T. recently threatened to revoke the 
Corporation's order, and in consequence it has decided to install a 
small plant to work in conjunction with the refuse destructor. The 
inspector raised the question of obtaining a bulk supply, and the 
electrical engineer (Mr. W. Emmott) remarked that there would 
not be much difference as regards cost to the Council. There was 
some opposition. 


Plymouth.—A L. G. B. inquiry took place on the 28th 
ult. in to an application by the T.C. to borrow £3,000 for 
L.T. cable extensions, 
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South Africa.—Dvursan.—A new 800-KW, Belligs. 
E. C. C. alternator has arrived, and is being erected, 


South America.—CuiLE.—The Tabolan Electric Co, 

has obtained a decree to supply San Francisco de Limache, and 
Limache, with electric light and power.—Board of Trade Journal. 
-= BuENos Ayres.—Tbe output of the German E.L. Co. for tho 
year ended 1905, exclusive of tramway and public lighting, was 
11,351,718 xw.-hours for lighting, and 4,655,792 xw.-hours for 
power. 

Sunderland,—The T.C. has been recommended by the 
Electricity and Lightiog Committee to reduce the price of energy 
for lighting, so that no consumer shall pay more than 34d. per unit, 
and to lower the price of the tramways supply from 13d. to 113d. 
per unit. 


Wednesbury.—In regard to the present maximum 
demand system charged, i.e., 6d. one hour and 2d. after, the 
Lighting Committee has decided to take the average of two 
readings of the indicator per quarter. No change is made in the 
flat rate of 4d. per unit, but the present maximum demand system 
for power purposes is to be discontinued, and a flat rate of 2d. 
introduced, with a reduction to 14d. where energy is used regularly 
for 30 bours per week, throughout the quarter. Tbe existing 
minimum charge for electricity of 10s. per quarter is to be 
retained in the case of power, but it is to be altered to 7s. 6d. in 
the summer, and 12s. Gd. iu winter, for lighting. The minimum 
charge, however, is rot to be enforced in the case of prepayment 
meters. 


Wellington.—A N.Z. paper says that the City 
Corporation will shortly undertake the lighting of the city, and has 
ordered new machinery to be installed. at the power station for 
the purpose. The power station referred to is apparently that 
which at present supplies the tramways. 


TRAMWAY and RAILWAY NOTES. 


" Australia.—The New South Wales Government Tram- 
ways last year (1904-5) carricd 139 million passengers, rau 18 million 
car-miles, and earned £813,000. The number of cars amounts to 
1,029, and 181 miles of track are operated. 


Baker Street and Waterloo Railway.—On Wednesday 
last, the 7th inst., a Press inspection of the above line, followed by 
a luncbecn at the Great Central Hotel, was held. To-morrow, the 
section of route lying between Baker Street and Kenuington will be 
open for public traffic, while it is anticipated that the Elephaut and 
Castle extension will follow in some four months, and the northern 
extension to Paddington in about 10 months. The eight stations 
which will presently be available, and which indicate the-route, 
are at Kennington, Waterloo, Charing Cross, Trafalgar Square, 
Piccadilly Circus, Oxford Circus, Regent’s Park and Baker Street ; 
between them they afford intercommunication between the Great 
Central, Metropolitan, Central London and Brompton & Piccadilly 
Railways in the north, and the South-Eastern, Distric: and South- 
Western Railways and the L.C.C. tramway system in thesouth. The 
tube does rot difler materially from its predecessors; third and 
fourth iusulated rails are provided, and energy for the operation of 
the line is obtained from the Lot’s Road Power Station of the 
Underground Electric Railway Co., vid the Charing Cross sub- 
station of the District Railway, while the automatic signalling 
system is similar to that employed on the latter. Six-coach traius, 
made almost entirely of steel, and supplicd by the American Car 
and Foundry Co, with seating accommodation for 300 passengers, 
will be used on the route, over which a three-minute service will 
be given during the greater part of the day. 


Barrhead.—The Paisley Tramway Co. has obtained the 
consent of the T.C. to complete the line in terms of the order to 
Cross Artburlie Corner, provided the company agrees to give 
rupning powers over that section at any future date to Glasgow, 
in the event of the Glasgow line being extended to Barrhead and 
such running powers being then sought. 


Brighouse.—The T.C. has decided tosupport the Bill of 
the West Yorkshire Tramways Co., which is seeking powers to 
construct electric tramways to connect Halifax and Hudderstield, 
vid Elland, Rastrick and Brighouse. 


Continental Notes.— GERMAN V.— The Grand Berlin 
Tramway Co. has issued statist ies in relation to its activity during 
1905. It appears that the company, which bas 313 miles of tram- 
way in operation, carried 3504 millions of passengers last year, as 
compared with 3324 millions in 1904, tbe number of motor-cars and 
trailers being 2,433. The percentage of working expenses to gr: ss 
receipts, which amounted to 55°33 percent. in 1904, declined to 
54°68 per cent. last year. The following are a few items of interest 
for the past two years :— 


1905. 1904. 
Gross revenue . £1,714,000 41, 571, 000 
Total expenditure £937,000 £869,000 
Net protits jd £464,600 £434,800 
Dividend, per cent. ... 73 Tà 
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The renewal fund has received from the available surplus the 
sum of £101,200, as compared with £86,250 in 1904. The sbare of 
the city of Berlin and tbe suburban authorities in the gross profits 
amounts to £120,200 for 1905, as contrasted with £113,300 in 1904, 
while the city of Berlin also receives, according to the existing 
agreement, £18,800 out of the net profits, as against £5,987 in 1904. 
The casualty list for the year is also worthy of prominence, £s 
follows :— 

NUMBER OF ACCIDENTS TO PERSONS IN 1905. 


Slightly injured un m .. 1,597 
Severely injured ... m" rt hi 459 
Killed - s Ss ah - EN 18 

Total 1,704 


It is stated that out of the total casualty list no fewer than 16 
pereons were killed and 135 severely injured and 1,146 slightly 
injured owing to their own fault. The list includes all personal 
accidente, that is, to both passengers and pedestrians. 

RosslA.— An important tramway undertaking, estimated to cost 
in all two millions sterling. is projected for St. Petersburg. The 
scheme provides for the conversion of the existing horse tramways 
in the Nevsky Prospect and otber important streets, comprising 
about 20 miles of route, to be followed later by 30 miles of new 
track. The contract has been placed by the municipality with the 
Russian Westinghouse Co. 

ITALY.—The Italian Electric Tramways Union has been autho- 
rised to construct and work an electric tramway in Genoa, 
between San Martino d’Albaro and Borgoratti.— Board of Trade 
Journal. ; 

SwitzERLAND.—An electric tramway is to be constructed from 
Versoix, in the direction of Diyonne-les-Bains, to the Sauverny 
bridge on the French frontier. It will be a single line of 1 m. 
gauge and 52 km. in length; the estimated cost is £38,000, of 
which £7,900 will be for rolling stock.— Beard of Trade Journal. 


Darlaston.— The General Purposes Committee of the 
U.D.C. has had before it a communication from the B. of T. 
relative to an application by fhe South Staffordshire Tramways 
(Lessee) Co. for further consent to use electric traction on the part 
of the lines worked by the company in the Darlaston district. The 
General Purposes Committee has instructed the clerk to ask the 
B. of T. before acceding’ to the application of the company to cause 
an inspéetion of the lines and cars, which the Committee considers 
dangerous to the travelling public owing to their worn add faulty 
condition, as well as being a source of discomfort to passengers. 


Glasgow.—It is reported that negotiations are in progress 


with a view to the electrification of the Glasgow cable subway. 

The extension of the tramway system from Maryhill to Killermont 
will be ready for opening shortly. The extension from Barracknie 
to Baillieston was opened on Saturday. j 


Huddersfield.—On Saturday a car descending a steep 
incline on the Huddersfield Corporation tramways system, got 
beyond controlat Newsome and left the meta!s. Itran into a 
horse and cart, and four passengers in the car, as well as the 
conductor, sustained severe shocks. 


Kingston.—On Monday the Ist inst, the Kingston 
extensions of the London United Tramways were opened, the 
invited guests making atour of the routes in three of the new 
double-deck top-covered bogie cars which have been provided for 
these routes, and being subsequently entertained to luncheon by 
the tramways company. The newly opened routes form a junction 
with the Hampton Court circular route at the north end of Kingston 
Bridge, extending over the latter and through the town up Kingston 
Hill; branches lead through Surbiton to Tolworth in one direction and 
to Ditton in another, while a further extension through Malden and 
Raynes Park to Wimbledon and Tooting is in course of construc- 
tion. Messrs. J. G. White & Co. hold the contract for the whole of 
the Surrey tramway extensions. 

Energy for the operation of the Kingston lines is obtained from 
the Lot’s Road power station of the Underground Railways Co., 
being transmitted some 10 miles in the form of three-phase current at 
a a pressure of 11,000 volts to the local sub-station at Kingston. The 
sub-station contains an equipment of Westinghouse transformers 
and rotaries for supplying the local tramway feeders. Messrs. W. T. 
Henley’s Telegraph Works Co. were the contractors for all the 
cables. 

At the luncheon held in celebration of the event, Mr. C. J. 


Cater Scott, chairman of the company, presided, amongst those 


present being Sir Thomas Skewes Cox, Sir J. Clifton Robinson, Sir 
James Szlumper, Mr. Edgar Speyer and numerous local repre- 
sentatives. Mr. Scott, in acknowledging the toast of Success to the 
Tramways,” mentioned that the company’s route mileage had been 
extended that day from 37 to 44 miles, and when the Surrey 
extensions were completed the total mileage would be 55, anda 
connection would be givep with the L.C.C. system at Tooting. In 
five years the company had run 29 million car-miles and carried 
202 million passengers. 

The opening, otherwise successful, was marred by a slight accident 
to Sir J. Clifton Robinson, due to a restive horse, attached to a 
brewer's dray, colliding with the leading car. 


Liverpool.—The Tramways Committee some time ago 
gave attention to the subject of issuing return tickets by the 
electric tramway cars in the early hours of the morning at a single 
fare, the tickets to be available for return at any time through the 


day. After considering the project fully, the Committee arrived 
at the conclusion that the scheme, if adopted, would entail a con- 
eiderable loss, and decided not to proceed with the scheme. 


Londop.—L.C.C.—At the meeting on Tuesday the 
Highways Committee reminded the Council of the vote of £3,500 
last July for the provision of electro-magnetic or other brakes for 
60 cars, leaving for a time the question of similarly equipping the 
remaining 340 cars. The B. of T. had intimated that, subject to 
the cars being fitted with brakes as proposed, and to certain minor 
details being observed, they would increase the present maximum 
speeds, taking into account the nature of the traffic on the various 
sections of the tramways. The Committee atated that it had only 
recently been possible to obtain a thoroughly eatisfactory form of 
electro-magnetic brake, but the experience gained from the cars 
equipped with the brakes now working fully justified the y roposed 
extension of their use. It was intended to report at an early date 


. as to the steps to be taken to procure the brakes, and in the mean- 


time the Committee asked the Council to sanction an expenditure. 
of £10,200 for the purpose. 

METROPOLITAN RaILWAY.—4A breakdown took place on this line 
between Mark Lane and Monument stations on Friday last. 

METROPOLITAN District RaiLwav.—AÀn electric train broke 
down at Mansion House station on Thursday last week, causing an 
hours delay. On Sunday an electric train entered Wimbledon 
terminus at too bigh a speed, and crashed into the booking office, 
and on the same day an axle broke on an Ealing train at West 
Kensington, causing several hours’ delay. The accelerated service 
came into force on the 1st inst. 


Manchester.—A company is on the point of being 
Yormed with, it is said, a capital of £300,000, to provide a service of 
motor-omnibuses to eerve the districts within a radius of 20 or 30 
miles, and to bring them into closer communication with Man- 
chester as a centre. As an earnest of the promoters’ intention, two 
omnibuses have already begun to ply between Hale (Altrincham) 
and Flixton, cid Stretford, and the builders have contracted to 
deliver 40 more during the next two months. When the vehicles 
Are ready, daily services will be started between Manchester and 
such outlying towns as Chester, Knutsford, Wigan, Buxton and 
Warrington. Each omnibus has a dead weight of over 4 tons; the 
engines are of 30-34 H.P., and are strong enough to take it up an 
incline of 1 in 10 with a full load of passengers. Not tbe least 
important fact, and one that has occasioned much surprise; is that 
Mr. Daniel Boyle, who bas served the Manchester citizens with 
conspicuous ability as chairman of the Tramways Committee ever 
since the tramways were municipalised, hes accepted the managing 
directorship of the new company. He does not, however, resign 
his seat on the Manchester City Council. 

Mr. Boyle has made it clear that the new motor-omnibos service 
is not to compete with the Mancbester tramways. It will, on the 
contrary, act as a feeder by linking up the various outlying districts 
not yet adequately served with the Mancbester system. It ia 
understood that Mr. Alderman Wainwright, who has been vice- 
chairman of the Tramways Committee tince its formation, will 
succeed to the chairmanship. 

Trouble is threatened between the Manchester Corporation Tram- 
way Department and its employés on tbe question of extra pay for 
Sunday labour. The men held a midnight meeting on Saturday to 
press their demand. They offered to submit the matter to arbi- 
tration, and, failing an agreement on the part of the Tramways 
Committee to accede to this, a ballot will be taken on the question 
of withdrawing their labour, to enforce what they consider their 
rights. 

The Tramway sub-Committee of the Manchester Corporation 
has had the matter under consideration, and a substantial con- 
cession is recommended to the men. It is proposed that time and 
quarter should be paid for any work after the 9-honr day had been 
completed. The drivers now receive 7d. per hour, and the con- 
ductors 61d. 


New Zealand.—CuuisTcHURCH.—The Tramway Board 
has agreed to a suggestion of the Executive Commissioners of the 
New Zealand International Exhibition to put down a tem- 
porary track to the Exhibition grounds at an estimated cost of 
£1,700. At the end of the term the Commissioners agree to provide 
the total cost, the Board taking over the new, material necessary at 
valuation. 

WELLINGTON.— During the 12 months ended on December 31st 
last the city tramways carried 12,764,238 passengers. 

AUCKLAND —Duripg 1905 the number of passengers carried by 
the Electric Tramways Co. was nearly 20 millions, an increase of a 
million and a quarter over 1904. Surveys are being carried out in 
connection with some proposed extensions to the company’s 
system. 

DEvonport.—The B.C. has been asked to assent to the con- 
struction of a system of electric tramways within its district, and 
has decided that, if the promoter deposits £500 for the option to 
coustruct a system, the Council will be prepared to consider 
proposals as to the terms of option. 


South Afriea.—JonaNNEsnURG.—Messrs.. Mordey and 
Dawbarn have submitted their report in connection with stages and 
fares, and the Tramway and Lighting Committee recommends 1d. 
stages, but in the first instance a minimum fare of 2d. will be intro- 
duced. As copper coinage is of a very limited nature in Johannes- 
burg, the use of coupons is advocated. 

The section of the new electric tramway service as far as Doorn- 
fontein has been completed. It was intended to commence a 
10-minute service on the 14th ult. l 
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Dursan.—The receipts of the municipal tramways for the month 
of January last amounted to £7,505, au increase of £489 over 
January of 1904. The miles run amounted to 103 ,943. 


Salteoats.—At a meeting of the inhabitants a resolu- 
tion in favour of the North Ayrshire tramway scheme was 
passed. | l 

West Kilbride.—A meeting of ratepayers has decided 


against the proposed tramways from Stevenston to Portencross so 
far as the Ardrossan and Portencross part is concerned. - 


Willesden.—At the meeting on Tuesday of the U. D.C., 
8 letter was read from the L.C.C., asking if consent would be given 
to the introduction of the L.C.C. (Tramways and Improvements) - 
Bill, upon an undertaking being given that Tramway No. 1 would 
be withdrawn if an agreement could not be arrived at with the Hamp- 
stead and Willesden Councils in connection therewith. A further 


conference ofthe two local authorities is to be held to consider the, 


proposals of the L.C.C. and the Middlesex County Council. 


TELEGRAPH and TELEPHONE NOTES. 


Birmingham.—The National Telephone Co. has found 
it necessary, owing to the rapid growth of the business, to com- 
mence the erection of a large new exchange, which is to be ready 
in 12 months. 


Canada.—The Slandard Ottawa correspondent states that 
the Marine Department will build three Marconi stations on the 
Pacific Coast. The recent steamship Valencia disaster off 
Vancouver, by which over 100 persons perished, has induced the 
Government to take this action. 

The Bell Telephone Co., of Canada, is proposing to increase its 
capital from two to ten millions sterling. The total number of 
stations connected with its system is 78,195, with 526 exchanges 
and 959 agencies. The long-distance lines owned by the company 
now amount to 37,082 miles of wire, on 8,645 miles of poles. The 
net revenue amounted to over £180,000, of which £130,000 was 
paid in dividends. 

According to the Aon real Witness even a mild winter has its 
drawbacks, and its very mildness may become a source of much 
trouble to telegraph and telephone companies :— 

“The fact was strikingly illustrated the other day by the loss of 
the Bell Telephone Co.'s submarine cable, which was laid across the 
bed of the St. Lawrence between Three Rivers and Doucet's 
Landing last fall—the second break in two months. For the river 
to remain open at this point is a thing which the experience of the 
traditional oldest inhabitant’ cannot duplicate; but this year 
the surface ice has steadily refused to form. Not so, however, the 
anchor ice, deep down in the stream. When the company's cable 
snapped last month it was found to be floating near the aurface 
crusted with anchor ice, until it was the diameter of a flour barrel, 
the immense incrustation of ice finally becoming lighter thau the 
water, which raised the cable from itsriver bed and caused the con- 
ducting wires to break asunder. Without the protection which 
surface ice would have furnished, this anchor ice has been slowly 
forming since the beginning of winter, and the swift current 
rushing against this barrier and depositing thereon fine needle-like 
icicles, had proved too much for the cable. Had the river frozen 
in due season, as it generally does, the cable would have been 
safe." 

In 1882 the Bell Co.laid its first cable between Quebec and 
Levis to provide people in the latter place with telephone connec- 
tion with the Quebec exchange. "This cable has been broken on an 
average twice every year since that time. In addition to this 
trouble, the wear upon cables caused by the tide and current has 
made it necessary to renew them entirely no less than four times. 


China.—The Great Northern Telegraph Co. announces 
that the Chinese Government officially advises the re-opening of 
telegraph offices at Newchwang and Mukden in the province of 
Shinking. 

Glasgow.—The Corporation expended £690 in con- 
nection with the opposition to the agreement for the purchase by 
the Government of the National Telephone Co.'s undertaking. 
Now alleging that its action was taken in the interests of the 
general community, the Corporation has resolved to pay this sum, 
nót out of the Telephone Department's funds, but out of the 
Common Good. 


Newfoundland.—Opening the Ne dd Legis- 
lature, the Governor announced the conclusion of an agreement 
with the Marconi Telegram Co. to operate a wireless system along 
the Labrador coast, which would be connected with the postal 
telegraphic service of the Colony. The agreement also stipulated 
that all ocean messages received by the Marconi stations on the 
island should be forwarded to their destination over the Govern- 
ment cable, which connects with the Commercial Co.'s cables at 
Canso, Nova Scotia. 


South Africa.—DURRAN.— The T.C. is working out a 
scheme for cheap telephonic communication for householders. The 
proposal is to charge £3 10s. per annum for each instrument 
installed, and jd. for each message. 


Care CoLoxY.—The telegraph revenue of the Colony during 
December amounted to £15,535, bringing the revenue for the year 
1905 to £206,674, this being a decrease of £4,488, compared. with 
the revenue for 1904. 


Telegraphic 8 and Repairs :— 


CABLES. INTERRUPTED, REPAIRED. 


Trinidad-Demerara (No. 1.) ae ws .. Aug. 26, 1901 .. 
Dominica-Martinique .. as ys ae . May 7, 1902 oe 


St. Lucia-Martinique aa A . May 7, 1902.. oe 
Reissa-Isua (Yemen) Camaran ` T as T ee tk 1902 .. T 
Cayenne- Pinheiro s. ss vs .. Aug. 1909 .. ee 
Port Arthur-Chifu (Closed) ae - sa .. Mar. 7, 1904 .. T 
Jamaica-Colon ee ee [E oe ee Jan. 6, ee es 
Cadis-Tenerif ee ee ee ee .9 ee July 20, 1 0 ae 
Tarifa-Tangier eo eo oe ee Jan. 18, 1904 ee ao 
Puerto Plate-Martinique 2s x .. Oct. 80, 1905 a 
Panama-Buenaventura . a "E ee .. Feb. 1, 1908. Feb. 27. 
Buenaventura-8t. Elena ds x t .. Feb. 1, 1906.. Feb. 27. 
Bt. Vincent-Grenada gs "m = .. Feb. 16, 1906 .. $4 

8t. Vincent-Bt. Lucia Feb. 16, 1906 .. 
Tangier-Cadiz Feb. 18, 1906 .. 
Grenada-Trinidad Feb. 22, 1906 .. 

8. Juan-St. Thomas Feb. 24, 1906 .. Mar. 6 
Ponce-St. Croix .. Feb. 94, 1906 . Mar. 6 


.. Feb. 28, 1906 .. 


Alexandrie-Larnaca oe 
. Mar. 4, 1906.. Mar. 6. 


Guadeloupe-Dominica .. 
LANDLINES, . 


Puerto-B arrios ee A . 98, 1909 LE J ee 
Communication with Brasil via Galveston oe July 18, 1905 da 
Bachkale-Deliman és .. Feb. 12, 1906 .. 


Wireless Telegraphy.—It would appear from particulars 
forwarded by a correspondent at Amsterdam that the German 
Wireless Telegraph Co., which owns the Telefunken system, is 
gaining an advantage over the Marconi Co. in the Dutch Indies. 
At the end of 1904 the Dutch Parliament rejected a proposal to 
make a State monopoly of wireless telegraphy, and granted a con- 
cession to the English company in regard to the Netherland Indies, 
but apparently nothing has been done to give effect to it. In the 
meantime the Germans have stepped in and made progress. 
According to a reply recently given by the Naval Minister, Cohen- 
Stuart, in answer to a question put by Deputy Jansen in the Dutch 
Parliament, the Telefunken system has been adopted on the Dutch 
ships, and has proved satisfactory. The geneial governor of the 
Dutch Indies in March, 1905, gave permissi 5 tv the German com- 
pany to establish two stations at Batavia and Cheribon, and both 
Stations were in full operation last December. As to the inactivity 
of the Marconi Co., the Utrecht Dagblad states that the com- 
pany will only proceed with the formation of a separate company 
for the Indies when the Government has guaranteed an annual 


subsidy of £8,333 at the beginning, and £6,250 per annum subse- . 


quently. The newspaper expresses the hope that State money will 
not be placed at disposal or guaranteed “for this advantage of a 
highly questionable nature "—that of belonging to the English 
world telegraph network. This is considered to be all the less 
necessary, as wireless telegraphy has been brought into existence 
in the Indies without the support of the Government, and working 
on the same system witb which the Dutch ships are equipped. We 
wonder whether the Dutch paper is edited or owned by a German. 

The Postmaster-General of New South Wales, Mr. A. Chapman, 
has had a number of interviews with Mr. Hamilton (representative 
of the International Wireless Telegraph Co.), and Captain Walker, 
wno represents the Marconi Co., both of whom are endeavouring to 
establish their respective systems in Australia and New Zealand. 
It is understood that Mr. Chapman will allow both companies to 
install experimental plants, with a view to making comparisons. 

The Postmaster-General has agreed to limit the duration of the 
Wireless Telegraphy Bill to the end of 1912. 


hi 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Antwerp.—March 19th. The British Consul-General 
has forwarded to the Commercial Intelligence Branch of the Board 
of Trade particulars of a notice, issued by the Municipal Author- 
ities, inviting tenders for the installation of electric light in the 

new Flemish theatre. ‘The specification (“ Cahier des Charges) 
relating to the contract may be obtained from the Hóte] de Ville, 
Antwerp. All tenders should be sent in sealed registered envelopes, 
addressed to the Collége des Bourgmestre et Echévins de la ville 
d'Anvers, and should reach the Hotel de Ville not later than 
March 19th. A deposit of 7,000 franes (£280) is required to 
quality any tender. A copy of the specification may be seen at 
the offices of the Commercial Intelligence Branch of the Board of 
Trade, 73, Basinghall Street, London, E.C. 


Barnes.— March 12th. Water-tube boiler, condenser, 
pump and pipe-work, for the U.D.C. See . Official Notices” 
February 23rd. 


Belfast.—March 19th. One 400-kw. steam dynamo for 
the Corporation. See ‘ Official Notices" March 2nd. 


Bilston.—March 12th. Electric lighting of the new 
schools now being erected at Stonefield. See “ Official Notices ? 
February 9th. l 
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Bolton.—March 29th. Materials and stores for the 
electricity department ; also one continuous current electric gene- 
rator and one steam engine. See Official Notices " to-day. 


Briton Ferry.—March 26th. Sub-station switchboard, 
feeder and distributor cables, feeder pillars, joint boxes, arc lamps 
and standards, for the U.D.C. See “Official Notices March 2nd. 


Chester.— March 31st. Construction and electrical 
equipment of tramways (permanent way, bonds, and overhead 
equipment) for the Corporation. See Official Notices" to-day. 


Dublin.—March 9th. Arc lamp carbons for the Corpo- 
ration electricity department. See Official Notices" March 2nd. 


Edinburgh.—March 12th. Carbons, pavement boxes, 
meters, service fuse boxes and bitumen, for the Corporation. See 
“ Offcial Notices" February 23rd. 


Egypt.—April 30th.. Tenders for the supply and erection 
of an electric light installation on board H.H.S. Aida at Alexandria. 
The plant is to consist of a suitable engine coupled direct to a 
54-Kw. dynamo, including switchboard, instruments, wiring, lamps, 
switches, fuses and ventilators. Conditions of tender and specifi- 
cations may be seen on application at the Central Office of the 
Ports and Lighthouses Administration, Cairo.—Board of Trade 
Journal. * 7 


Erith.— March 12th. Stores for the electricity works. 
See “ Official Notices February 23rd. 


Fulham.— March 14th. General and electrical stores 
for the B.C. See Official Notices" March 2nd. 


Gillingham.—March 26th. Coal and meters for the 
electricity department. See Official Notices" March 2nd. 


Greenock.—March 15th. Two D.C. steam dynamos of 
750- Kw. each ; one 500-K w. p.c. motor-generator for the Corporation. 
See Official Notices March 2nd. 


Hudderstield.—March 9th. Vertical engine and piping ; 
750-K w. traction generator; switchboard and cable extensions, for 
the Tramways Committee. See Official Notices” February 23rd. 


Johannesburg.— March 81st. 350 street lamp fittings, 
50 stays for ditto, and 600 ft. gas barrel for the T.C. See Official 
Notices" February 16th. | 


Leeds.—April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 kw.), condensing plant and piping, for the elec- 
tric lighting department. See ‘‘ Official Notices February 23rd. 


L.C.C.—March 20th. Seven electrically-operated car 


traversers. Seo “Offcial Notices“ March 2nd. 


L.C.C.—March 26th. Lighting and power installation 


for the Long Grove Asylum, Epsom, now erecting. See “Official 
Notices” February 23rd. 


L.C.C.— March 27th. High and low tension switchgear 
fur certain eub-stations. Sce “ Official Notices“ to-day. 


Luton.—March 17th. Cables for the Corporation. See 


“ Official Notices " to-day. 


Norwieh.—March 19th. Wires, cables and lamps for 
the Electricity Department. Sce “ Official Notices " to-day. 


Paris.—Two or three of the principal Paris tramway 
companies have decided to contract for the purchase of power 
from a large power station, which will shortly be erected in the 
south-east of Paris. The Compagnie Générale de Distribution 
d'Energie Electrique is the name of tbe company undertaking the 
construction of the station, in conjunction with the Compagnie des 
Grands Travaux de Marecilles. We understand that the power 
station will be laid out on generous lines in view of future increase 
in output. At tbe present moment it is contemplated installing 
two Curtis turbo groups of 5,000 KW., wound for a tension of 13,200 
volts, 25 cycles. These groups will be supplemented by a smaller 
"rbine for lighter loads. The total output of the station, when 
completed, will probably be over 50,000 kilowatts. The Compagnie 
Francaise Thomson-Houston will supply the electrical machinery 
required in this installation. The various other accessories, 
including all material required for euch an installation, apart from 
electrical machinery and steam turbines, will be purchased from 
outside manufacturers. Offers and requests for information may be 
addressed to the Compagnie Francaise Thomson-Houston, 10, Rue 
de Londres, Paris, or to the Compagnie Générale de Distribution 
d’Energie Electrique, 12, Rue de Londres, Paris. We understand 
that the power station will be rapidly erected, and is expected to 
be in service within the next 18 months. 


Spain.—March 19th. The municipal authorities of Villa 
Vieja (proviuce of Salamanca) are inviting tenders until the 19th 
inst. for the concession for the electric lighting of the town. Par- 


ticulars may be obtained from, and tenders are to be sent to, El- 


Secretariodcl Ayuntamiento de Villa Vieja (Salamanca). 
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Sunderland.—March 28th. Stores, also ticket, punches, 
for the tramways department. See Official Notices to-day. 


Sunderland.—March 30th. One 750-xw. three-phase 
steam alternator, one 300-K w. static transformer, and two portable 
air compressors for the electricity department. See Official 
Notices” to-day. | 


Swindon.—March 12th. Various materials for the elec- 
tricity and tramways department. See “Official Notices” Feb- 
ruary 23rd. 


Sydney (N.S.W.).—May 7th. Boilers, stokers, pipe- 
work, turbo-alternator, sub-station machinery, switchboarde, &c., 
for the Council. See Official Notices February 9th. . 


Warrington.—March 13th. High and low tension 
See Official Notices " March 2nd. 


West Bromwich.—March 19th. One 400-Kw. turbo- 
generator; exhaust pipes. See Official Notices“ to-day. 


Willesden.—March 22nd. 66 flame arc lamps for 
public street lighting for the U.D.C. See Official Notices" to-day. 


Wrexham.—March 23rd. Supplies for the Council's 
electricity department. See Official Notices” to-day. 


CLOSED. 
Clydebank.—The Trustees of the Clyde Navigation 


have accepted the following offers for electric capstans and turn- 
tables required for Clydebank Dock :— 


Messrs. Stothert & Pitt, aix ordinary capstans. 
Messrs. Clarke, Chapman & Co. for two large prer bend capstans. 
Messrs. Cowans, Sheldon & Co. tor two turntables. 


The Workshops Committee of the Trust have, on the representa- 
tion of the electrical engineer, authorised tenders to be taken from 
Messrs. Siemens Bros. and Messrs. Kelvin & James White, for the 
main switchboard for Clydebank Dock. 

Messrs. Harris & Anderson have received an order for the water 
purifying plant for the Dock, and Messrs. Nagel & Kemp for the 
recording instrument. 

The British Insulated & Helsby Cables, Ltd., have received 
the contract for the electric cables and conductors required for the 
Dock. The tender was the lowest. 


Derby.—The T.C. has accepted the tender of Messrs. 
Milnes, Voss & Co. for the supply of four single-deck tramcars, at 
£2,232. | 

Dover.—The T.C. has accepted the tender of the British 
Westinghouse Co. for a steam-driven generator for the electricity 
works, at 41,753. | 

Exeter.—The T.C. has accepted the tender of Messrs. 
Dick, Kerr & Co., Ltd., for the supply of six additional tramcars. 


Lancaster.—The T.C. has accepted the tender of Mr. 
R. P. Wilson for installing the electric light in the Greave Schools, 
at £169 10s. 


. Leyton.—The U.D.C. has received the following tenders 
for tramway feeders :— 


Western Electric Co. zo £18.122 11 
Henley's Telegraph Works, Ltd. 18,067 6 
Johnson & Phillips is E 17,885 14 
Biemens Bros. & Co. 


Glover & co.. 
British Insulated & Helsby Cables, Ltd. 17,587 1 
Callender's Cable & Construction Co. " 17,241 12 
The tender of the British Electrical Equipment Co., Ltd., for 
the overhead electrical equipment of the tramways, has been 
accepted at £11,404. 


London.—HackNEv.—The B.C. has accepted the tender 
of Mr. H. Tuchman for the supply of 10-ampere are lamp carbons, 
at £3 28. per 1,000 pairs, and 7-ampcre arc lamp carbons, at £2 8s, 
per 1,000 pairs. There were 13 tenders. 

L.C.C.—At Tuesday’s meeting the question of obtaining 150 cars 
for the first section of the northern tramways was referred to by 
the Highways Committee. A few months ago tenders were 
accepted for 150 additional cars for the southern tramways. The 
contracts respectively are as follows:—(1) Hurst, Nelson & Co., 
£63,525, for 150 roof-covered car-bodies ; (2) Mountain & Gibson, 
£18,000, for the trucks of the cars; and (3) the British Westing- 
house Co, £43,300, for the electrical equipments and the assembly 
of the cars, including the supply of electro-magnetic brakes. The. 
total contract prices for these 150 cars amount to £124,825, or 
about £832 3s. 4d. & car, and the Committee had considered the 
question of extending the contracts so as to include the supply of 
the 150 cars now required for the northern tramways. "The con- 
tractors in each case would be prepared to undertake the further 
work required. Iu the case of the contracts for car-bodies aud 
trucks the contractors offered to undertake the work at the same 
rates and on the same conditions as under the existing contracts, 
but in the case of the contract for clectrical equipments, &c., the 
British Westinghouse Co. would be prepared to supply the electro- 
magnetic brakes at the rate of £56 10s. a car, instead of £57 as 
under the existing contract. Moreover, the contractors were 


Vol. 58. No. 1,476, Mann 9, 1906.] 


THE ELECTRICAL REVIEW. 


887 


willing to undertake to deliver all the cars by the time when first 
required for the electrical working of the Northern Tramways. 
Careful inquiries had been made with a view to ascertaining 
whether the Council's interests would be better served by obtaining 
new tenders for the 150 oars than by extending the present 
contracts, but the Committee did not think that any advantage 
would be gained by the adoption of the former course, and they, 
therefore, proposed the extension of the contracts in the way 
already indicated. 

County or Loxpon.— We are informed that owing to the highly 
satisfactory showing made during the test of the first 1, 500-K w. 


Curtis steam turbine installed at their Wandsworth.and City Road . 


stations, the County of London Electric Supply Co. have placed 
orders with the British Thomson-Houston Co., of Rugby, for three 
additional generators, each of the same capacity. 

CaMBERWELL.—The B.C. accepted on Wednesday the following 
tenders :— 

Annual supply of incandescent electric lamps, General Electric Co., Robertson 
make, 100 or volta, 8-c. ., 88. 6d. per dozen, 16-c.P., 8a. 6d. per dozen, 32.c.»., 
11s. per dozen ; frosted, 9s. 6d., 9s. ód and 12s. 

Maintenance of private telephones and electric bells at Town Hall and Grove 
Vale Depót, Electrical Engineering and Maintenance Co. 


Pontypridd.—The U.D.C. Electricity Committee received 
estimates for the eight additional cars, and the engineer recom- 
mended the acceptance, subject to further inquiries, of the tender 
of the British Thomson-Houston Co., as follows:— 


Milnes- Voss bodies, at £256 m vs és i £2,048 . 
Mountain & Gibson trucks, at £100 each x v4 Par - 800 
B.T.H. electrical equipments, at £919 5e. each ee $a yi 1,754 
B.T.H. track brakes, at £50 each ^ ad Vs bí E 400 
Car spares, £418 W. 3d., less £184 2 M is "E s 284 
Provisional sum va m re T - ba Vs jx 50 
l £5,286 
If Brush bodies instead of Milnes- Voss, add.. ae 2 aix 100 
Making a total 0... 45,446 
Price per car, first tender, £5,286 8s. 8d., divided by eight . £660 16 
Price per car, second tender, £5,446 8s. 8d., divided by eight.. 680 16 


It was decided that the manager should inspect Messrs. Milnes, 
Voss & Co.’s works and car bodies turned out by them, and report 
to a special meeting. The new cars are to be provided with forged 
steel side frames. : 


Wemyss.—The contract for rolling stock, overhead 
equipment and cables (nine miles), for the above tramways has 
been placed with Messrs. Bruce Peebles & Co., Ltd. 


Wimbledon.—The T.C. has accepted the following 
tenders :— ` 
General Electric Co., Ltd., supply and erection of air compressing piant at 
the pumping station, £701. EE F ei 
Stanton Ironworks Co., Ltd., supply and delivery of cast-iron pipes required 
in connection with electricity works' extensions, £483. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tx following orders are issued :— 

Monday, March 12th.—'* A Company, recruits’ infan drill, 6 p.m. ; . 
nical instruction, J p. m.: N. C. O.'s class, 9 p.m. NI did ioni: 

Tuesday, March 13th.—" B” Company, recruits’ infantry drill, 6 p.m.; tech · 
nical instruction, 7 p.m. ; medical examination recruits, 7 p.m. 

Wednesday, March 14th.—" A" badge examination for “C” and “D” 
Companies. 


Thursday, March 15th.—'' C" Company, recruits’ infan drill, 6 p.m. ; tech. 
nical Instruction, 7 p.m. i d d one 
Friday, March 16th.—'* D” Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m. 
Saturday, March l7th.— Week-end instruction for A Company (country 
members). D' company, night run at Gravesend. 
J. H. 8. PHiLLIPS, Captain E.E. 


For O. C. E. E. R. E. (V.). 


Helios Lamps.— Messrs. J. Defries & Sons, Ltd., write 
to state that in consequence of the decision of Mr. Justice Joyce, 
reported on another page, the original enclosed arc lamps manufac- 
tured for, and during the existence of, the Stewart Electrical 
Syndicate, Ltd., by the Helios Manufacturing Co., and then sold in 
England as Stewart Enclosed Arc Lamps,” will henceforth be 
known as Helios enclosed arc lamps. The change will be solely 
one of name, and no alterations will be made in the construction 
of the lamps or of any of their repair or spare parts. 


Electric Shock Fatality.—Au evening contemporary 
says that a student at the Electric Engineering Union College, New 
York, while assisting in an experiment in the laboratory before 
the claas, accidentally received a 2,300-volt shock, and was killed. 


Cooper Anchor Joint Case: Judgment.—On 
Thursday, Mr. Justice Swinfen Eady delivered his reserved judg- 
ment. He held that the action failed, and must be dismissed with 
costs. A full report of the judgment will appear next week. 


FORTHCOMING EVENTS. . 


Te-day’e Evente (Friday, March 9th).—At7.80 p.m. I. E. B. (Manchester Prudenti, 
At Royal Technical Institute, Salford. Messrs. E. Müller and J. 

Davies on Modern Primary Batteries.” 
At 8 p.m. Physical Society. Dr. Harker on Some Experimente on 
Harth-ourrente at Kew Observatory." - ; 


Saturday, March 10th.—At 10 a.m. I. E. E. (Students). Visit to Messrs. Elliott 
Bros.’ Works; Lewisham. 
At 8 pm. Royal Institution. Prof. J. J. Thomson on The Corpus- 
cular Theory of Matter." (Lecture II.) 
At 7 p.m. Junior Institution of Engineers. Reception at Westminster 
alace Hotel. i 
At 7.80 pm: Birmingham and District Electric Club. Colonnade 
Hotel. Mr. R. G. Mercer on Electricity in Mines.“ 
Monday, March 12th.—At 8 p. m. ee of Arts. Cantor Lecture by Prot. 
V. B. Lewes on Fire, re Risks and Fire Extinction’ 
(Lecture I.). 
Inst. of M. E. Mr. J. H. Hurst on Notes on the Design and Construc- 
tion of Large Gas Engines.“ 


Tuesday, March 18th.—At 7.80 p.m. I. E. E. (Manchester). Mr. J. R. Salter 
on Economie Considerations in the Employment of Storage 


Batteries.“ 

At 8 p.m. I. E. E. (Glasgow). Prof. F. Soddy on The Internal Energy 
of Elements.“ 

At 8 p. m. I. C. E. Mr. J. J. Webster on The Widnes and Runcorn 
Transporter Bridge.“ 


Wednesday, March l4th.—At 7.80 p.m. I. E. E. (Birmingham). Meeting at 
Technical School, Suffolk Street. Dr. W. E. Sumpner on New 
Iron-Cored Instruments for Alternate Current orking." Dis- 

cussion and Experimental Demonstration. 

At 7.80 p.m. I. E. E. (Students). Messrs. F. C. Prentice and J. 8. 

Westerdale on The Efficiency of Lamp Globes.“ 


At 8 p.m. Association of Engineers-in-Charge. Mr. G. Bibby on 
„Ventilation of Public Buildings.“ i 
Thursday, March 15th.—Rugby Engineering Society. Mr. L. M. Gledhill on 
„High Speed Steel.“ j 


At 8.80 p.m. Chemical Society meeting. 

Friday, March 16th.—At 8 p.m. I.M.E. Adjourned discussion on *''Large 
Locomotive Boilers, and paper on Petroleum Fuel in Loco- 
motives," by Mr. L. Greaven. 

At 9 p.m. Royal Institution. Mr. W. Duddell on How to Improve 
Telephony." 

I. E. E. (Students). Visit to the B. of T. Electrical Laboratory. 

N. E. Coast Institution of Engineers and Shipbuilders. Meeting. 


Saturday, March 17th.—At 8 p. m. Royal Institution. Prof. J. J Abomson on 
“ The Corpuscular Theory of Matter.“ (Lecture III.) 


At 7.80 . Glasgow and West of Scotland Technical College. Mr. 
: ; ee on “ Metals Used for Bearings of Shafting and Lubrica- 
on o me.“ 


NOTES. 


Canals and Waterways.—The King has been pleased 
to appoint a Royal Commission to inquire into the canals and ` 
inland navigation of the United Kingdom and to report on :— 

1. Their present condition and financial position. 

2. The causes which have operated to prevent the carrying out 
of improvements by private enterprise, and whether such causes 
are removable by legislation. 

3. Facilities, improvements and extensions desirable in order to 
complete a system of through communication by water between 
centres of commercial, industrial, or agricultural importance, and 
between such centres and the sea. 

4. The prospect of benefit to the trade of the country compatible 
with a reasonable return on the probable cost. 

5. The expediency of canals being made or acquired by public 
bodies or trusts, and the methods by which funds for the purpose 
could be obtained and secured, and what should be the system of 
control and management of such bodies or trusts. 

The following are the Royal Commissioners :— 


Lord Shuttleworth, chairman. i J. F. Remnant, M.P. 


Lord Kenyon. P. Snowdon, M.P. 
Lord Brassey. | Henry Vivian, M.P. 
L. A. Waldron, M.P. 


R. C. H. Davison, C.E. 
J. P. Griffith, C. E. 

Dr. A. J. Herbertson. 
J. C. Inglis, C. E. 

H. F. Killick. 

John Wilson. 


Sir John Dorington. 

Sir John Brunner, M. P. 

Sir Francis Hopwood (Perma- 
nent Secretary to the Board 
of Trade). 

W. J. Crossley, M.P. 

Russell Rea, M.P. 


W. B. Duffield, barrister-at-law, will act! as secretary. 
An Engineering Exhibition at Olympia.—Arrange- 


ments are in progress for holding an '' Engineering and Machinery 
Exhibition " at Olympia from September 15th to October 17th next 
inclusive. Sir W. H. White is the president. Messrs. G. D. Smith 
and F. W. Bridges are the organising managers, and it will be 
remembered that they acted in a similar capacity for the recent 
electrical exhibition at Olympia. Mr. G. T. Harrap is the con- 
sulting engineer. A preliminary prospectus is in circulation, which 
announces a list of distinguished patrons, including presidents of the 
various engineering institutions, amongst whom is Mr. John Gavey, 
C.B., as representing the Institution of Electrical Eagineers. There 
is also a provisional honorary advisory committee representing 
various departments of the engineering industry and science. 
Among the proposed sections are the following :—Mining machinery 
and appliances; gas, steam and oil engines; power transmission: 


Lord Farrer. | 
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railway and tramway work ; road locomotion ; electrioal appliances, 
power and light, telegraph and telephone; 'machine stoking and 
labour-saving appliances. In these departments, and doubtless in 
pretty well all the others also, the Exhibition must be of great 
interest electrically. 


Leicester Corporation Tramways Ambulance Divi- 
alon.—Under the presidency of the chief engineer, Mr. T. R. 
Smith, the ambulance class formed by the employés of the Tram- 
ways Department bas made such rapid strides that their application 
to the St. John Ambulance Association to form a separate division 
has been granted, and the members met on 26th ult. at the recrea- 
tion room to celebrate their success. 'The chair was occupied by 
the chairman of tbe Tramways Committee, Councillor S. Flint, 
J.P. Certificates to 12 successful members at a recent examina- 
tion were presented by the chairman, who, in congratulating the 
division, stated that the Tramways Committee would be pleased 
at all times to meet the men in regard to re-arranging their shifte 
inorder topermit them toperform their ambulanceduties when neces- 
sary. The chief engineer complimented the members of his class 
on their success, and stated that already 20 serious accidents had 
been dealt with and first aid rendered since the formation of the 
class last June, and though the division was only in its infancy, 
there were 31 members on the books all capable of rendering first 
nid. The following is the full list of officers of the new Tramways 
Division :—Honorary surgeon, Dr. F. Lewitt; acting first officer. 
Iuspector A. Palmer; sergeant, Motorman C. Burrows: corporal 
and inspector of stores, Inspector F. Aubrey: hon. treasurer, E. J. 
Riley : hon. secretary, H. H. Warner; and chairman of committee, 
Mr. T. R. Smith. 


Another Electro-Medical Quackery Case.—At the 
Wolverhampton Police Court on March 1st, Albert Edward 
Richard, who, under the title ' Professor Richard, M. E.,“ has been 
giving demonstrations in the Drill Hall there concerning the 
" marvels of medical scientific electricity," as a local paper calls 
them, was charged with obtaining 15 guineas from Robert 
McKecknie, by means of false pretences with intent to defraud. 
For the prosecution it was stated that there were charges against 
the prieoner from all parts of tbe country. In Wolverhampton 
there were 41 cases, prisoner having received £600 or £700 from 
poor deluded victims in About three weeks. The prosecutor in this 
case was promised by Richard that for 15 guineas he would cure 
him of blindness in four mouths---one of the pavments being eight 
guineas and the other seven guineas for a battery and coil. It 
was contended for the defence that the wording of the receipt for 
the money contained no guarantee to cure. The money was paid 
on February 7th, and plaintiff had Richard arrested on February 
28th (before the four months had expired) because he was going 
away. Forthe defence also it was said that prisoner had been 
carrying ou his business for many years, and Truth had said some- 
thing about him, but if there had been anvthing of a suspicious 
nature Scotland Yard would have taken up the matter. The 
Bench remanded prisoner for a week, bail being allowed in one 
surety of £500 aud two of £250 each. 


A Telegraph Dance. | 
is to be given at the Holborn Town Hall on March 21st in aid of 
the funds for the Central Telegraph Office Library. 


Appointments Vacant.—Draughtsman for the elec- 
trical department at H.M. Dockyard, Devonport (39s.) ; assistant 
engineer for the Cornwall County Asylum, Bodmin; resident elec- 
trical superintendent (£300), assistant rolling stock superintendent 
(£250), and three charge engineers (£250), for the London County 
Council; engineer for the Youebal Auxiliary Asylum; assistant 
engineer for Hammersmith (£3); chief lecturer in electrical 
engineering at the Croydon Polytechnic; sul-station assistant for 
Stoke Newington. 


Institution and Lecture Notes.—INsriTUTION or 
ELECTRICAL ENGINEERS.—At the meeting of the Birmingham 
Local Section on February 14tb, Dr. W. E. Sumpner announced 
the resignation of Prof. R. Threlfall as chairman. He said that 
Prof. Threlfall found himself unable to continue the chairmanship 
for several reasons, among which was the fact that he was shortly 
proceeding to America, where he would be staying for some time. 
In view of the large amount of work which must fall to the 
chairman in connection with the forthcoming visit of foreign 
electrical engineers, Prof. Threlfall felt that the interests of the 
Local Section would best be served by his resigning, and the Com- 
mittee had acceded to his wishes. Mr. J. C. Vaudrey, past 
chairman, had been elected, and had accepted the office for the 
remainder of the session. 

The annual dinner of tbe Manchester Local Section took place 
last week. Our report is held over. 

RONTGEN SocrETv.— In the February issue of the Journal of this 
society, the address of the President, Mr. Frederick Soddv, is 
printed in full. In this the President gave a rapid but compre- 
hensive review of The Present Position of Radio-Activity," illus- 
trating his lecture with experiments. Tbe intense interest with 
which the subject is charged is rivalled by the skill with which it is 
handled in this lecture, and being unable to reprint it, we strongly 
recommend the original to our readers. 

Griascow TECHNICAL COLLEGE SCIENTIFIC SociETYy.— On Satur- 
day Mr. Andrew Stewart, A. M. I. E. F., read a paper on “ Portable 
Electric Tools and their Industrial Applications." He brietly out- 
lined the early developments of such tools abroad, and particularly 
the pioneer work of Mr. F. J. Rowan, who some 24 years 
ago set electric tools to work in some of the French ship- 
yards, as well as in the shipyards of Messrs. McMillan and 


Messrs. Denny, on the Clyde. Proceeding to deal with the 


difficulties and limitations which portability and efficiency 
imposed on the designer, Mr. Stewart referred to the methods 
adopted to overcome these, and gave examples of altemative 
designs to secure high average efficiency and reliability, for the 
absence of the latter feature had, in several cases, been conspicuous, 
especially in the case of emall, light-weight tools. Examples of 
various electric tools applied to drilling, grinding and milling were 
sbown, and magnetic drilling posts of various types for holding 
electric drills on bridges, ships' decks and similar work, were 
exhibited in operation. 

Bnrrisn Moron-Boar CLUB. On Wednesday, March 14th, a 
paper written. by Mr. G. de Holden Stone on The Requirements 
of Marine Motors in Design and Construction " will be read at the 
headquarters of the British Motor-Boat Club, Craven Hotel, 
Charing Cross. The usual house dinner will be held previously, at 
ge ven o'clock. i i 

Socrety or Arts.—On Wednesday last week, Capt. G. S. C. 
Swinton delivered an address on the subject of London traffic, Sir 
J. Wolfe-Barry presiding. 


Electrical Engineers R.E.V.—A Bohemian Concert 
was held on Saturday last at the Caxton Hall, Westminster. There 
was a large attendance, and conspicuous amongst the audience was 
a good muster of members of other Volunteer corps. The concert 
was an excellent one, and was much enjoyed. "The songs were very 
well rendered by the various artists, and the“ living lilliputians“ 
caused much amusement. The evening passed merrily, as, indeed, 
do all such entertainments organised by our corps." 


Gas Leakage and Electric Light Mains.— Between 
three and four o'clock on Wednesday morning last week a short- 
circuit occurred on the distributor cables of the East Ham Corpora- 
tion, in front of a house in Green Street, Upton Park. As the fault 
was dead across the outers, and well witbin the capacity of the 
generator, the current was kept on for some little time, to burn ont 
the fault or to enable the staff tolocalise it. As soon as possible the 
section was cut out, and everything appeared to be in order. About 
an hour after this, some people were found in an adjoining house in 
a state of partial suffocation ; they were sleeping in two very small 
attics situated at the top of the house, and were overcome with fumes 
or gas of some description. The people were taken to the hospital, 
and soon recovered. 

On taking up the footpath to repair the fault, it was found that from 
a gas service pipe, crossing close over the top of thecable troughing, 
there was a large amount of gas escaping. There was no doubt that 
the gas had been leaking for some considerable time, and had in 
rome way destroyed the bitumen in the troughine and the vulcanised 
par insulation of the cables, causing the conductors to short- 
circuit 

Apparently the fumes from the buring fault mixed with the gas 
from the main, and found a way into the cellar of the house 
throngh a hollow which had been left by a disused gas service. The 
gas or fumes ascended to the top of the house, with the result 


mentioned. 

University College Students' Dinner.—Mr. P. T. J. 
Estler, of 25, Laurence Pountney Lane, Cannon Street, E.C., the hon. 
sec. of the Past Engineering Students, University College, London, 
informs us tbat the annual dinner of Past Students will be held 
jointly with that of the Present Students at the Hotel Cecil on 
Friday, March 16th, at 7.30 p.m. Sir Alexander B. W. Kennedy, 
F.R.S., has consented to preside. We understand that these 


annual dinners have always been a great success, and have been . 


the means of bringing together many old friends who have lost 
sight of each other. It is hoped that any old students, who bave 
not had notice of the dinner owing to their addresses not being 
available, will communicate with the hon. sec. at once. 


National Physical Laboratory.—The Daily Telegraph 
says that an important addition to the buildings at the National 
Physical Laboratory in Bushey Park has been provided by the erec- 
tion of a new structure for electro-technical work, including photo- 
metry, at a cost of about £8,000, which will include equipment. 
It is expected that the new wiug will be ready for opening in 
June. 


A High-Tension Direct-Current Railway in Vienna. 
—A paper by Franz Krizik, read before the Austrian Society of 
Engineers and Architects at a recent meeting, gives some informa- 
tion concerning a new high-tension, direct-current traction installa- 
tion now being tested on the Vienna railway system. This road 
is to be worked with electric locomotives fed with current by a 
three-wire overhead svstem, the voltage between the outside wires 
being 3,000 volts. The locomotives have two axles, each being 
driven by two 200-H. . motors, whose pinions engage with a common 
gear wheel keyed to the axle. In order to obtain satisfactory com- 
mutation, the flux-density in the armature has been kept high, a 
large number of commutator segments has been adopted, and one 
turn per segment is employed. The air gap is 5 mm. (+ in.). 
At starting, all the four motors of the locomotive are connected in 
series across one Ride of the three-wire supply; as soon as the 
motors are fully accelerated they are connected in series across the 
outers of the three-wire system. If astill higher speed is desired, it 
is obtained by weakeniog the motor fields. A 160-ton train is 
accelerated by a locomotive at the rate of 0:42 metre per second 
per second (1°38 ft. per second per second) andthe energy consumed 
to accelerate the train up to 24°8, 28, 31 and 342 miles per hour 
is 4271. 5/461, 7°13 and 9:37 Kw. -hours respectivelv. The average 
distance between stat ions is about 0°49 mile, and the average energy 
consumption per ton-mile is computed to be 75˙6 MORES 
Railway and Engineering heview. 


(Continued on page” 993.) 
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THE WORKS OF MESSRS. VERITYS, LTD. AT ASTON. 


(Concluded from page 849.) 


THE fittings department, figs. 12 and 13, is the oldest 
portion of Messrs. Veritys’ business, and is housed in the 
original Plume Works. In this section we had ample 
evidence of the collaboration of the artist and engineer. 

The work embraces anything from a miniature table 
lamp of simple outline to an electrolier, profusely orna- 
mented and up to 30 ft. in length, together with 
radiators of many patterns and forged ironwork for varied 
purposes. 

It the production of the more artistic fittings the depart- 
ment is aided by the possession’ of a valuable old collection 
of Italian and French models, which are faithfully copied. 
The designs are made either full size or drawn to scale for 
submitting to clients, and after being approved, the necessary 
working drawings are made from them. 

To describe the fittings section at 
only mystify the 
reader, who will 
learn more from 
a reference to the 
many interesting 
processes employed 
therein. 

The majority of 
fittings consist in 
part of brass, 
copper or iron 
tubing and bar, 
small castings, 
‘tampings, &c., 
pan or hammered 
lieet metal work; a 
arety of small 
ietal- working 
achinery is in- 


length would 


ing the tubing, 
castings, &c., where 
necessary. 

The shaping of 
the copper leaves, 
flowers, scrollwork, 
radiator cases, &c., 
by means of hand- 
hammering is one 
of the most skilled 
operations employed 
in the production 
of better class 
work. 

In many cases 
the operative 
hammers out the 
model directly from 
the drawing on 


alle for machin- 
Fia 12.—AssEMBLING ELECTROLIERS IN A FITTINGS SHop. . 
sheet-copper, which 


— 
— ÓlÓÀà 

— 
— 


Fic, 13. -A VIEW 


IN THE FirtincS DEPARTMENT, 


has previously been sawn by hand to 
shape. 

In the spinning shop, the work of 
moulding on a rotating lathe mandril, 
circular sheet metal work is carried out ; 
this branch of the work comprises arc 
lamp cases, ornamental canopies for 
fittings, lamp reflectors, &c. 

The finishing of the fittings is one of 
the most important branches of the work 
carried out, in which the plating depart- 


ment plays a great part. Here, by 


means of electrolytic deposition, the 
coppering, silvering, bronzing or gilding 
of the fitting is effected, the last-named 
process, of course, only affecting 
the most expensive class of work ; 
subsequently the processes of 
polishing, scratch polishing, buffing, 
burnishing, chasing, &c., and then 
laequering, serve to impart the many 
G 
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artistic finishes which are observable on the better class 
fitting of the present day. 
In concluding our visit to this section of the works, w 


One important and essential section of 
remained unmentioned, ze.. the stores. 
almost OM EKETE floor for 


the works has 
Stores abound 
cach branch of the business: they 
receive material in the rough, which 
passes into the works and returns either 
in the form of the finished product or 
of interchangeable parts which can be 
assembled in any desired form. 

From the stores, the various electrical 
Er apparatus. required to complete an order 
pee - is drawn aud having been duly labelled 
pre. as to satisf: iebory testing and finish, 
| d passes to the packing department. 
whence it is dispatched to its desti- 
Ce 

Y spac M general office (fig. 11) with 
its statt clerks deals with the com- 
mercial m of the works, which 
employ over 700 hands. 

The operations are largely carried out 
on the “piece work” system, and an 

eight hours’ day with one break at mid- 
day is in vogue. 

In eens our description of the 
works, we may add that the plant is prac- 
tically all motor driven, each shop 
having its one or two motors supplied 
Irom the works power plant. 

Reference has been made in the 


course. of the foregoing description to certain new appa- 
ratus which Messrs. Veritys are 


Fig. 14.—A VIEW IN THE FITTINGS STORES. 
passed through the smiths’ shop, where many excellent 
examples of iron pendants, are lamp brackets, chureh fittings. 
K., were on view, this work largely consisting of hammered 
iron; and the crucible foundry, where the greater part of 
the brass and the emergency iron castings used by the firm 
are made. 
Messrs. Veri tvs h: avea Spree li | claim to notice in vegard t 


their fittinas. they having, so far as we are aware. manu- 


Fl 15.— MXU NET Ring oF MESSIS: VeEnitys INTERPOLHE Muro! 
! Tis 19. s 


faetured the first electrical fitting in this countr an 
« eleetrolier, ` that title having been hrst used hy the rm 
for Mr. Edison's Treat exhibit ut, the first Crystal Palace (th 
Exhibition in 1882 (PLEC. 9 Vol. Ne Dil 

Nome ol the largest fittings er pul together were COU 
structed by this firm for the B 5 ss Power ; the Hotel 


1 


| 
| 
" 
AX. 
JN 


Cecil contains many examples of their work, while even 
exc] URL UPALASS o . pee shay T: le. selecte 
the late Herr Krupp, of German engineering 3 e 
V designs for fittings for his private residence, in 
tys de S Su ‘ontinental orig! 
s rence to others of both English and Continental orivin. 
prefer 


have so far given. 


placing on the market, 


TATUR JRONZE 
20-niGH? ELEcTROLIER IN Natural BRO 
and which deserves more than the passing notice 


auxiliary or interpole 
Foremost, may be mentioned the auxiliary oF I 
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Fia. 17. 


type of motor, which 
will embrace all ex- 
cept the smallest 
sizes, whether de- 
signed for shunt 
regulation or other- 
wise. 

If required for 
shunt regulation, 
these motors can 
be employed to give 
a speed increase in 
any ratio up to 
about 6: 1, the 
limit being depen- 
dent, of course, 
upon the normal 
speed of the motor. 
Even when required 
for ordinary duty 
Messrs. Veritys in 
nearly all cases in- 
tend to supply inter- 
pole motors. As 
they point out, the 
interpoles are no 
detriment to the motor 
for ordinary duty, in 
fact, quite the reverse, 
as they reduce spark- 
ing to an absolute 
minimum, while the 
extra cost of the inter- 
poles is more than 
counterbalanced by the 
increased output they 
can get out of the 
materials employed. 

The principle of the 
interpole motor is now 
generally understood ; 
the magnetic field 
necessary for the com- 
mutation is obtained 
by means of small ad- 
ditional poles placed 
in the neutral line ‘of 
the main field, with 
the result that the 
commutation is inde- 
pendent of the strength 
of the main field. An 


VIEW IN THE Works Power HOUSE. 


increase of speed in the ratio of 1 : 4 or 
1 : 5 is easily obtainable by shunt regu- 
lation, and perfect commutation is 
obtained throughout a range extending 
from no load to heavy overload, without 
moving the brushes. 

Owing to the fixed brush position 
the motor is specially suitable for crane 
work and where reversible motors are 
required. 

Messrs. Veritys look forward to a 
very large demand for their interpole 
machines, the polar arrangement of 
which we illustrate in fig. 15, and all 
preparations are being made for dealing 
with an increased output in this direction. 

Until recently the firm have been 
known as makers of small machines 
only, but our visit revealed the fact 
that motors of larger size—in fact, 
ranging up to 40 H.P.—form no incon- 
siderable proportion of their output at 
the present time. 

Fig. 22 represents a recently designed 
electric crab for dealing with loads up 
to 2 tons in weight. "The one shown 
is capable of lifting 4 ton 30 ft. per 
min., or 1 ton 15 
ft. per min. and 
lighter loads at pro- 
portionately higher 


8 , 

The following 
features are also 
embodied: Hand 
lowering by the 
brake, which is 
magnetic and ex- 
tremely sensitive, 
swivelling trolleysto 
enable loads to be 
handled without 
straining the car- 
riage, should the 
weight to be lifted 
not be immediately 
below ; an automatic 
clutch which oper- 
ates the controller, 
thus preventing 
any over or 
* under" winding, 
and ball bearings 
to all parte. 


Fic. 19.— AN EXAMPLE OF MAIN SWITCHBOARD WORK CARRIED OUT-bBY XIESSRS. VERITYS. 
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The simplicity and handiness of this little crane, which 
can also be used for travelling along a Jib, make it particu- 
larly suitable for foundry use, or for serving a large machine 
tool. | 

In the switch department we were much impressed with the 
“Cyclax” slow motion gear, which is applicable to practically 
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Fic. 20.— Tug CYCLAX Stow Motion GEAR; IN SECTION 


any uni-directional radial arm starter, as shown in fig. 20 


which illustrates the ** Cyclax " gear applied to an ordinary 
starting switch. 

The gear is fixed to the cast-iron cover plate of the 
starter, and as the only point at which it comes into contact 
with the working parts of the latter is at the radial arm (at 
which point insulation can easily be 
introduced), there is no need whatever 
to employ insulation in the gear, so that 
first consideration can be given to 
sound mechanical construction. 

Referring to fig.20, the gear com- 
prises a fixed wheel 4, a loose wheel B, 
fitted with a clutch, and an epicylic 
pinion c attached to the rotating cover D. 
Under the handle E is fitted a plunger F, 
which is forced outwards by the spring 
G, carried within the centre spindle H. 
The whole of this mechanism is sup- 
ported on the fixed tube J, and over the 
wheel B is a loose clutch k, free to rotate 
through the angle necessary to turn 
the starter from the “off” to “on” 
position. 

In operation the handle E is grasped 
and depressed, forcing the plunger F 
downward, and causing the clutch K to 
engage the clutch wheel p. On turning 
the handle the cover D is rotated, and 
owing to the differential gear wheels 
(A and B) the wheel B is rotated in the 
same direction as the cover, but at a 
greatly reduced speed, the motion being 
communicated through the clutch to the 
centre spindle, and thence to the arm of 
the motor starter. On releasing the arm 
h, the plunger F regains its normal 
position, and the crank L returns to the 
original position, leaving the starter free 
to. release under the influence of the 
usual no-volt and overload devices. 

Particular attention is drawn to the 
fact that the tube J, on which the whole 
of the mechanism is supported, is rigid, 
and extends from the inside of the 
starter cover to the outside of the gear 
cover. In fact, the good features of 
the ordinary starter are retained with the additional safe- 
guard of a slow starting motion. As previously mentioned, 
the switch department's work embraces almost anything 
up to a main switchboard, and fig. represents a typical 
example of the latter, which speaks for itself. 

Our remaining illustrations cover leading lines now 
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AND AS FITTED TO A STARTER. 


Fic. 21—A STANDARD ARC 
LAMP MECHANISM. 


well-known in the electrical trade, and of which the firm 
have every reason to be proud. 

Fig. 21 shows the mechanism of the Aston-Worsley 
enclosed single carbon arc lamp, the casing and globe being 
removed. 

The centre tube construction is not adopted in this lamp, 
the crown and base being rigidly held 
together by four parallel tubes, leaving 
the centre of the lamp free for the 
positive carbon and its carrier, The 
four tubes form a guide for the carbon 
carrier, and a noticeable feature about 
this method is that there is no need for 
the carriage to be an accurate fit be- 
tween the guides, an obvious advantage 
should the latter become dirty. The 
clutch is of the simplest description, 
and the dash-pot is inverted. 

In the twin lamp each pair of tubes 
suffices as a guide ; both arcs are struck 
from the same series coil, and the 
absence of a shunt coil makes this lamp, 
if anything, simpler than the single 
carbon lamp. Great attention has been 
paid to the insulation of the nega- 
tive carbon holder, which necessarily is 
j | the weakest point in a twin arc lamp, 
owing to the fear of carbon dust “ building up " between 
the conducting rods. An upright mica shield effectually 
prevents short circuit in the negative carbon holder of tlie 
* Aston-Worsley " twin arc lamp. 

Fig. 16 represents a typical 20-light electrolier in natural 
bronze, one of a number constructed from Messrs. Veritys’ 


` * — 
— — — 
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FiG. 22. AN ELECTRICAL CRAB FOR 
* Runway ” PURPOSES. 


original designs, for the spacious new offices of the Hearts 
of Oak Benefit Society in London. The design is admirable 
in its proportion, and reflects credit alike on the designer 
and craftsman, who have secured so excellent a result. The 
firm have the entire contract for electric light fittings, 
desk rails, grilles, &c., in hand. 
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The organisation throughout these works, with their large 
and varied output, is apparently most complete. The keynote 
is decentralisation. Each of the four main departments is 
entirely self-contained, and under a responsible head ; indeed, 
each might be an independent factory. Mr. J. Fraser 
Lister, who is also a director, is responsible for the motor 
department; Mr. A. E. Gott, who is well known in controller 
design, has charge of the controller and switch department ; 
Mr. F. S. Worsley, whose name is a household word in arc 
lamp circles, controls the arc lamp factory; while Mr. M. 8. 
Smith is manager and chief designer of the fittings depart- 
ment. The other works director is Mr. P. G. Ebbutt. 

In conclusion, we beg to thank Messrs. Veritys for their 
courtesy on the occasion of our visit, and for the excellent 
photographs with which our article is illustrated. 


, NOTES. 


(Concluded from page 388.) 


Illuminating Engineering.—Mr. L. B. Marks. presi- 
dent of the newly-organised Illuminating Engineering Society, 
delivered his inaugural address on February 13th in New York 
City. He stated that the approximate cost of illumination to the 
consumer per annum, in the United States was as follows :— 


Electric ligbt ... ... Between $100,000,000 and $120,000,000 
Coal and water gas 5 35,000,000 40,000,000 
Natural gas 1,700,000 
Acetylene m i 3i 2,500,000 „ 3,000,000 
Cil x 195 AT 60,000,000 


At a conservative estimate the consumer was spending a total of over 
$200,000,000 & year for lighting in the United States. Of this 
amount, he said, fully $20,000,000 are wasted, so far as the amount 
of useful illumination delivered for the money was concerned. No 
one who had made a study of the subject could fail to see the 
glaring examples of this waste on every hand. It was not at all 


uncommon to find with electric lighting that 25 per cent. of the light 


furnished was lost, so far asany useful purpose was concerned, by 
reason of improper disposition of tbe light sources or uusuitable 
equipment of lamps, globes, shades or reflectors. 


Football.—On February 21st the annual football match 
between the Reading Corporation Tramways and the London 
United Tramways Company took place on the Elm Park foot- 
ball ground, Heading. The Mayor of Reading kicked off The 
game resulted in a victory for the Reading Corporation Tramways 
by 3 goals to 1. Both teams were entertained to a substantial 
repast by Mr. Councillor A. H. Bull, the Chairman of the Tramways 
Committee, after the match, ánd, in the absence of Mr. Bull, Mr. 
Walter Binns, the general manager and engineer of the tramways, 
presided. The remainder of the evening was given up to social 
enjoyment. This is the third occasion on which the match has been 
played in Reading, and on each occasion the Reading men have 

en victorious. 


Municipal Accounts.—On Monday last there was beld: 


at the Hótel Metropóle, a conference of chambers of commerce, 
industrial associations, municipal corporatious and local authorities 
to discuss the recommendations of the Joint Parliamentary Com- 
mittee on Municipal Trading, 1903, and the best means of securing 
their adoption as regards the independent professional audit of 
municipal accounts, and the staudardisation of such accounts. The 
following resolution was passed after discussion :—‘ That this 
conference, representing chambers of commerce, industrial asso- 
ciations, municipal corporations and local authorities, expresses its 


regret that effect has not been given to the recommendations of the 


Joint Select Committee on Municipal Trading as regards appointing 
independent professional auditors of. municipal accouuts.” Among 
other resolutions also passed after discussion of amendments, was 
one to the effect that this conference is convinced of the 
- desirability of securing as far as possible, the standardisation of 
municipal accounts on business lines, and recommends that, so far 
-as practicable, sach acvounts be kept on the basis of income and 
expenditure, and also that trading and profit and loss accounts be 
prepared yearly of the various commercial undertakings of such 
authorities." 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELEOTRicaL Review posted as to their movements. 


Central Station Engineers.—On Saturday last, at the 
Stamford Electricity Works, Mr. REOINALD HALL, who has acted 
as assistant at Stamford and Grantham for the last three years, 


was presented by the employés of both towns with a silver cigarette 
case upon the occasion of his leaving to take up work with the 
Newcastle Electric Supply Co. The manager, Mr. J. E. Edmundson, 
made the presentation. Mr. ALEX. MORE, of Brechin, has been 
appointed to fill the vacancy. | 

Mr. J. W. Hoco, of the Paisley Corporation Electricity Depart- 
ment, has secured an appointment as mains engineer with the 
Calcutta Electric Supply Corporation, Ltd., Calcutta. 

The third annual dinner of the staff of the Fulham Borough Elec- 
tricity and Destructor Works was held in the King's Hall, Fulham, 


.on Friday, 2nd inst., Mr. Arthur J. Fuller, the borough consultiug 


and electrical engineer, being in the chair. Between 80 and 90 of 
the staff sat down, and after dinner the company enjoyed a long. 
musical programme, which was interspersed with various toasts. 
The Dover T.C. has appointed Mr. E. W. SwiTH, senior shift engi- 
neer, to succeed Mr. C. H. Lydall as works superintendent at the 
electricity works at a salary of £160 per annum, increasing by 
£20 a year to £200. 

Mr. A. C. J. Reynorps, senior shift engineer at the Gillingham 
(Kent) Electricity Works, who is leaving for the Tyne, has been 
presented by the staff with a silver cigarette case. 

By the casting vote of the Mayor, Wrexham T.C. has referred 
back to committee a recommendation that the salary of Mr. 
SILLERY, electrical engineer, be increased from £200 to £225 per 
annum, on the understanding that the increase is to cover services 
rendered in connection with the extension of the undertaking. 

The annual dinner of the Croydon Corporation Electricity 
Works was held last Friday. Mr. ALEX. C. CRAMB, tbe borough 
electrical engineer, was in the chair. Over 100 sat down. 

Mr C. F. BvrLER, managing engineer to the County of 
Northampton Electric Power and Traction Co. at Wellingborough, 
has left that company, and is taking up a similar position with the 
Lewes and District Electric Supply Co., at Lewes. He is succeeded 
at Wellingborough by Mr. G. W. BuxTING, of Sheerness. Mr. 
Butler was last week presented with a marble clock and ornaments 
by the Wellingborough staff and friends. 


Tramway Officials.—The Leyton U.D.C. has appointed 
the following gentlemen as clerks of works to superintend the con- 
struction of the tramways permanent way:—Mr. JoHN GOLDS- 
WORTHY, Leyton; Mr. F. McCarrny, Dartford; and Mr. J. SMITH, 
Leyton. There were 145 applicants. 

The marriage of Mr. W. T. DarToN (superintendent engineer of 
Newcastle-on-Tyne Corporation tramways), only son of the late 
Brockwell Dalton (late editor and manager of the London 
Observer) to Miss Elsie Mansfield, fifth daughter of the late Albert 
Mansfield, professor of music and formerly director of the Royal 
Artillery and Westminster Volunteers’ bands, was solemnised at 
St. Paul's Church, Whitley Bay, on Ist inst. Among the presents 
received was an oak writing desk and a case of cutlery given by 
the Corporation tramway staff and presented by Mr. E. Hatton, thy | 
general manager. 


. General.—Mr. H. S. Distix, Swansea, district manager 
for the National Telephone Co. at Swansea, has been appointed to 
Exeter, and Mr. W. E. GauNTLETT, district manager at Gloucester, 
is to succeed him. 

Mr. R. WEATHEBBUBRN, locomotive superintendent for London 
and district for the Midland Railway Co., is retiring after 30 years’ 
service. He is to be succeeded by Mr. E. E. A. TALBOT, locomo- 
tive superintendent for Normanton and district, who will also take 


over the electrical work, which has been hitherto attached to 


another section of the locomotive department. It is reported 
that Messrs. C. H. Jones and W. H. Adams, divisional locomotive 
superintendents, who have been with the same company for many 
years, are also retiring. 

Mr. A. KAYE BUTTERWORTH, solicitor to the North-Eastern Rail- 
way Co., has been appointed general manager, in succession to Sir 
George Gibb, Mr. PuiniP Burtt, the deputy general manager, has 
been appointed chief traffic manager, and he will continue to act as 
deputy general manager. | 

Mr. STEPHEN S. SELLICK, who for eight years has been engaged 
in electrica] work in China, has just returned to this country, after 
a tour in Japan, Australia and India. With reference to the elec- 
tric lighting installation at Tientsin, described in our issáe of 
February 23rd, the original accepted scheme and estimate was 
drawn up by Mr. Sellick, then chief electrical engineer of Messrs. 
Arnhold, Karberg & Co., assisted by Mr. G. van Corbac, who sub- 
sequently carried out the erection of the plant. : 


NEW COMPANIES REGISTERED. 


Kryptol Syndicate, Ltd. (87,682).—This company was regis- 
tered on February 21st, with a capital of £15,000 in £1 shares, to acquire the 
British patents, trade marks and rights in respect of Kryptol," and to carry on 
the business of electrical, mechanical and general engineers, founders, metal 
workers, Ke. The first subscribers are:—A. Voelker, 6-8, Scrutton Street, 
Finsbury, E.C., electro-chemist, 100 shares; H. Halssen, 37, Mincing Lane, 
E.C., merchant, 100 shares; G. H. Daniell, 20, Great Winchester Street, E.C., 
solicitor, 1 share; C. Tucker, 3, Bedford Road, East Finsbury, N., merchant, 
l share; C. H. Barham, 5-6, Bishopsgate Street Without, E.C., solicitor, 1 
share; A. Gallenkamp, 106, Mount Pleasant Lane, Upper Clapton, N. E., mer- 


. chant, 1 share; and A. E. Glover, 12, Gunton Roa 100 Clapton, N. E., 


solicitor, 1 share. Minimum cash subscription, £1 The number of 
directors is not to be more than seven: the first are A. Voelker and H. Halssen ; 
ualification, £100; remuneration, £100 each per annum, and quarter of the 
istributed profits in excess of 10 per cent. Registered office, 6-8, Scrutton 
Btreet, Fine ury, E.C. i g 
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Limia Co. Ltd. (87,784).—This company was registered on 
February 24th, with a capital of 210,000 in 21 shares, to acquire and take over 
the concession granted by the King of Spain to Dona „„ y 
Cárcer Marquesa de Longueville for the reclamation of certain lands in the 
valley of the River Limia, Province of Orense, N.W. Spain , and for the instal- 
lation of electrical power for traction and industri pūrposes in the said 
province; to adopt an agreement with the said vendor, and to carry on the 
usiness of drainers, clearers, irrigators, reclaimers, iniprovers and cultivators 
of land, constructors of roads, railways, tramways and other works, electricians, 
engineers, manufacturers of and dealers in electrical apparatus, installers and 
suppliers of electricity, &c. The first subscribers (each with one share) are :— 
T. Greenhill, 7, Tanza Road, Hampstead, N.W., director; L. E. agniat, 
67, Filmer Road, Fulham, 8.W., merchant; A. L. Lambert, 7, Oval Road, 
Regent’s Park, N.W., director; T. F. Turner, 47, Canonbury Square, N., 
secretary; A. Irelend, 58, Blenheim Road, Walthamstow, clerk; T. M. de 
Bingham, 78, King Street, Manchester, engineer; and H. H. Syms, 70, Queen 
Victoria Street, E.C., solicitor. Minimum cash subscription, shares, The 
number of directors is not to be less than two nor more than seven; the first are 
T. Greenhill, L. E. Ch at, A. L. Lambert, T. F. Turner, A. Ireland, T. M. 
de Bingham and H. H. Syms; qualification (except first directors), £50; 
remuneration, £150 each per annum (chairman £60), and 5 per cent. of the net 
rofits available after 10 per cent. dividend bas been paid on the ordinary shares, 
ivisible. Registered o ; 11, Queen Victoria Street, E.C. 


Nairobi Electric Power and Lighting Co., Ltd. jon 
This company was registered on February 23rd, with a capital of £30,000 in £1 
shares (12,000 preference), to adopt &n agreement with Z. Hirtzel, of Nairobi, 
East Africa Protectorate, and to carry on in the said Protectorate and else- 
where the business of producers, suppliers and sellers of electricity for power, 
light, heat, traction or other purposes, &c. The first subscribers are :—General 
Sir Stanley de Burgh Edwardes, Sponden, Sandhurst, Kent, 100 shares; E. M. 
Preston, Sbirley Hurst, Sbirley, near Croydon, engineer, 2,000 sbares; Major 
L. H. Vidal, 4, Bond Court, Walbrook, E.C., 100 shares; A. G. Preston, Kelsey 
Park, Beckenham, engineer, 1,000 shares ; W. H. Hooker, 2, Grove Park Road, 
Chiswick, retired, 10 shares; T. A. Glenny, 80, Clifton Hill, St. John's Wood, 
director, 10 shares; and J. H. Parker, 87, Royal Exchange, Eastbourne, t ecre- 
tary, 10 shares. No initial public issue. Thenumber of directors is not to be 
less than two nor more than seven; the first are General Bir Stanley de Burgh 
Edwardes, K.C.B.; E. M. Preston and Major L. H. Vidal; qualification, 100 
shares ; remuneration (except managing director), three guineas each per board 
meeting attended (maximum for whole board, except managing director, £150 
per annum). The preference shares carry a cumulative preferential dividend 
of 6 EE cent., and take half of any surplus profits remaining after 6 per cent. 
has been paid on the ordinary shares. Registered office, 28, Martin's Lane, 
Cannon Street, E.C. 


Caledonian Electric Wire Co., Lid. (6,109).— This company 
was registered in Edinburgh on February 19th, with a capital of £2,000 in £1 
shares, to cover and insulate wires, cables and other metal conductors used for 
electrical or any other purpose: and to carry on the business of electricians, 
electrical and mechanical engineers, &c. The first subscribers (each with one 
share) are:— William Spriggs, 118, Bath Street, Glasgow, merchant; W. J. 
Walker, 6, Ingleby Drive, Dennistoun, electrical engineer; T. Walker, 
6, Ingleby Drive, Dennistoun, electrical engineer; W. Williamson, 197, West 
Princes Street, Dennistoun, accountant; R. Hardie, 65, Renfleld Street, 
Dennistoun, C.A.; W. Jeffray, 78, McAlpine Street. Dennistoun, sawmiller ; 
and A. Peacock, Ardmillan, Larch Road, Dumbreck, baker. The number of 
directors is to be three; the first are Henry W. Warde, Percy J. Sims and W. J. 
Walker; qualification, 50 shares; remuneration as fixed by the company. 
Registered office, 65, Renfield Street, Glasgow. 


Accessible Battery and Engineering Co., Ltd. (87,644).— 
This company was registered on February 19th, with a capital of £1,500 in £1 
shares, to acquire the business carried on at 89, Victoria Street, Westminster, 
as the Accessible Battery Co.,“ to adopt an agreement with A. J. Fippard and 
C. L. Cartwright, and to carry on the business of electrical, mechanical, prac- 
tical and chemical engineers, electricians, suppliers of electricity, manufac- 
turers of and dealers in electric batteries, cells, and other apparatus, &c. The. 
first subscribers (each with one share) are:—C. B. Marshall, 11, Carteret 
Street, Westminster, solicitor; T. Hucklebridge, 7, Grange Road, Gunners- 
bury, W., surveyor; A. J. Fi „ 89, Victoria Street, Westminster, 
electrical engineer; C. L. Cartwright, 80, Victoria Street, Westminster, 
civil engineer; D. W. Ratcliff, 2, Cardigan Mansions, Richmond, elec. 
trical engineer; E. Ward, 17, Victoria Street, Westminster, electrical 
engineer; and H. Childs, 11, Carteret Street, Westminster, clerk. No 
initial public issue. The number of directors is not to be less than 
two nor more tham five; the first managing directors are A. J. Fippard and 
C. L. Cartwright (both permanent); qualification, £100; remuneration of 
managing directors, £240 each per annum. Registered office, 89, Victoria Street, 
Westminster. 


Commercial India-Rubber Manufacturing and Supply Co., 


Ltd. (87,760).— T his company was registered on February 28th, with a capital of 


£5,000 in £1 shares, to acquire the business carried on by F. W. Ingram at 
585, Commercial Road, London, as the “ Commercial India-Rubber Manufac- 
turing and Supply Co., and to manufacture and deal in india-rubber and 
rubber goods, including surgical, medical and electrical appliances and requi- 
sites, &c. The first subscribers (each with one share) are:—F. W. Ingram, 
Craigmillar, Grove Road, South Woodford, Essex, manufacturer; G. F. Hoane, 
16, Disraeli Road, Forest Gate, E., clerk; A. D. Ingram, Craigmillar, Grove 
Road, South Woodford, Essex, manager; S. Taylor, 102, Warren Road, Leyton- 
stone, N. E., clerk; F. W. Miles, 90, Sherrard Road, Forest Gate, E., clerk ; 
R. W. Harding, 41, Elthorne Road, Upper Holloway, N., clerk ; and 8. Baster, 
Hazeldean, Mill Lane, Chadwell Heath, Essex, manager. No initial public 
issue. The number of directors is not to be less than two nor more than five ; 
the first are F. W. Ingram and 8. Baster; qualification, £100. 


Bodie Electric Syndicate, Ltd. (87,756).— This company was 
registered on February 28th, with a capital of £1,000 in £1 shares, to carry on 
the business of manufacturers of and dealers in electrical and surgical belts, 
batteries and electrical appliances of any kind, manufacturers of and dealers 
in patent medicines, &c. The first subscribers (each with one share) are :— 
M. Pohle, 37, Stroud Green Road, N., merchant; R. A. 8. Burnhain, 163, Black- 
friars Road, 8.E., manager; Major O. Kent, 5, Promenade Place, Vane Street, 
Hull, theatrical manager: W. M. Norman, 122, City Road, Bristol, manager to 
Dr. W. Bodie; H. J. Sim, 26, Coldharbour Lane, Camberwell, S. E., chemist; 
W. Henry, 168, Blackfriars Rond, S. E., assistant manager; and F. L. Thorpe, 
Elmsleigh, Natal Road, Thornton Heath, manufacturer. No initial public 
issue. The number of directors is not to be more than three; the first are 
E. A. Mackenzie, C. H. Mackenzie and F. L. Thorpe; qualification, (except 
first directors, who require none), 50 shares; remuneration as fixed by the 
company. Registered office, 11, Poultry, E.C. 


The St. Helens Cable and Rubber Co., Ltd. (87,774).—This 


company was registered on February 28th, with a capital of £10,000 in £1 shnres, 
to acquire the business of the St. Helens Cable Co., Ltd., to adopt an agreement 
with Callender's Cable and Construction Co., Ltd., the British Insulated and 
Helsby Cables, Ltd., and Siemens Bros. & Co., Ltd., and to carry on the busi- 
ness of cable makers, manufacturers of india-rubber goods, wire rope makers, 
suppliers of electricity, electricians, electrical and mechanical engineers, ke. 
The first subscribers (each with one share) are :—C. W. Clarke, 294, Yukon 
Road, Balham Hill, S. W., clerk: B. W. H. Kigbere, Elm Road, New Malden, 
clerk: H. E. Albert, ?2, Nightingale Lane, Hornsey, clerk: H. G. Frederick, 15, 
Forthbridge Road, Clapham Common, clerk; E. Capper, 23, Heythorpe Street, 
Southfields, 8.W., clerk; H. E. Harrison, The Lilacs, Leatherhead, secretary; 
and W. Allnutt, Percy Lodge, Mitcham Junction, accountant. No initial public 
ssue. The number of directors is to be three, one of whom is to be appointed 
bv the holders of the shares numbered 10 to 4,206 (known as the “Callender 
Co." shares), one by the holders of shares numbered 4,207 to 8,703 (known us the 
* B.I. Co." shares), and the third by the holders of the remaining shares 
numbered 8,704 to 10,000 (known as the Siemens Co." shares). The first 
directors are T. O. Callender (‘*Callender" director) J. Taylor (* B. I. Co." 
director), and G. Von Chauvin (“Siemens " director); remuneration as fixed by 

he company. Registored office, Warrington, Lancs. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. | 


Eleetric Law Press, Ltd. (London) (72,435).—Issue on Feb- 
ruary 16th of £100" per cent. debentures, part of series created November 9th, 
1906, to secure £1,000, charged on the company's undertaking and operty, 
present and future, including uncalled capital. No trustees. Previously issued 
of same series, £700, 


Hangoon Electric Tramway and Supply Co., Ltd. (86,932). 
—A trust deed dated February Ist, 1906, to secure 2150,000 debenture stock, has 
been registered. Property charged: Certain freehold and leasehold property 
in Rangoon and the company’s undertaking and other assets, including uncalled 
capital. Trustees: Sir John Gray Hill, Kt., 10, Water Street, Liverpool; and 
R. Henderson, 17, Water Street, Liverpool. 


Eastern Telegraph Co., Ltd. (6,338 C).—This company's 
annual return was fil on February 19th, when £3,999,890 ordínary and 
£2,000,000 preference stock had been taken up out of a nominal capital of 
£6,000,000 in £4,000,000 ordinary and £9,000,000 preference stock. £5,999,890 has 
been received. Mortgages and charges: £1,907,704. 


Direct United States Cable Co., Ltd. (11,597).—This com- 
pany’s annual return was filed on February 2[st, when 68,710 shares had been 
taken up out of a nominal capital of £1,300,000 in 65,000 shares of £20 each. 
£1,214,200 is considered as paid. Mortgages and charges: Nil. 


Electric Canal Haulage Co., Ltd. (60,462).—This company's 
annual return was filed on February d, when seven shares had been taken 
up out of a nominal capital of £3,000 in £1 shares, and £7 had been received. 
Mortgages and charges: Nil. 


Central Electric Supply Co., Ltd. (53,080).—'This company’s 
annual return was filed on February 5th, when the entire capital of £100,000 in 
45 shares had been taken up and paid for in full. Mortgages and charges: 
£336,876 4 per cent. guaranteed debenture stock. 
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ELECTRIC TRAMWAY ACCOUNTS. 


—— eee ee 


Ou analysis of the present issue deals with 


Hull and the returns of two similar undertakings—similar 

" Birkenhead in point of route mileage, in that they both 
Corporation possess independent generating plants and that 
Tramways. either can show creditable working costs. 


When we come to the traffic returns, however, 
the relative tramway values of the two towns are at once apparent, 
the Hull returns reflecting the value of its larger and more pros- 
perous population. 


Compared with 1904, the gross profit of the latter undertaking 
has increased from £38,068 to £46,953, and its surplus, after meeting 
interest and sinking fund charges, enabled substantial contributions 
to be made to reserve and the relief of the rates; balances of 
£8,000 (1905) and £11,500 from previous years, or a total of 
£19,500 being carried forward. 

The Hull Tramways Reserve Fund now amounts to £51,782. 

The Birkenhead decreased traffic receipts are attributable to the 
severe trade depression in that town, but careful management 
resulted in reduced operating expenses and a higher gross profit 
than in 1904 resulted, viz., £22,095, compared with £21,325. 

After meeting financial charges, a surplus of £1,893 remained, 
which, as in previous years, was placed to renewals account, 
together with £250, interest accumulated. The renewals fund 
now amounts to £10,564. In its two generating stations the 
Birkenbead undertaking possess a rather doubtful blessing, the 
South-End generating plant being almost superfluous on such a 
system. 

Mr. W. J. M'Combe is the manager of the Hull tramways under- 
taking, and Mr. W. Wyld similarly controls the Birkenhead system. 


GENERAL STATEMENT FOR THE YEAR ENDING Marcu 31sT, 1905. 


Hull. | Birkenhead. 


— — — 


Length of route ... es 85 . | 134 mile. | 134 miles. 
| 


Total length of track ... em — | 25 » 233 „ 
Cars in use pet ae 2s is 73 — 
Car-miles per annum - : 2,910,698 1,309,903 
Passengers carried per annum... .. | 27,102,921 | 11,145,531 
Capital expended to date £390,740 £350,811 
Traffic receipts ... £112,651 £53,769 
Total receipts £113,692 £55,026 
Working expenses PA . £66,739 £32,933 
Gross profit yee E £46,953 £22,093 
Income per car-mile ... A 9:38d. 10°08d. 
Working expenses per car-mile 55d. 6:03d. 
Interest and sinking fund per car-mile 1°63d. 3°70d. 
Total expenses per car-mile ... 713d. 9°73d. 
Profit or loss per car-mile .... + 2:25d. T 35d. 
Cost of energy per car-mile ... 61d. 67d. 
Average fare per passenger 1:00d. 1°16d. 
Revenue per mile of route £8,422 - £4,080 
Expenditure per mile of route £4,943 £2,440 
Total units used ... id $a 3,696,700 2,276,901 
Units used per car-mil TA ET 1:27 173 
Percentage of working ex’es to receipts. 08 796 5984% - 


Vol. 58. No, 1,476, Mancon 9, 1906.) 


THE ELECTRICAL REVIEW. 


Profit Statement— i 
£10,616 


Interest on loans  ...  ..  ..| £10,581 
Sinking fund 9.148 9,583 
To reserve z xia s 7,724 — 
To relief of rates wes PES 11,500 — 
Year's surplus 8,000 1,894 
Gross profit " | £46,953 | £22,093 
i OITY NOTES. 


Newcastle-upon-Tyne Electric Supply Co. 


THE directors’ report for 1905 says that the total units sold 
amounted to 30,378,852, which, compared with the previous year's 
figures of 17,132,153 units, shows an increase of 13,946,699. The 
units sold for power purposes in the company's area, amounted to 
21,479,498, and the bulk supply to the County of Durham Electrical 
Power Distribution Co., Ltd., and the County of Durham Electric 
Power Bupply Co., under the new agreement, to 6, 190, 709. The 
profits of the year, including the balance of £872 88. 11d. brought 
forward from 1904, amount to £74,653, out of which there have 
been paid interest. on debentures and loans £12,355, and interim 
dividends, paid in July last, of 24 per cent. on the preference and 
ordinary shares £18,515, leaving a balance of £43,783. The 
directors recommend a further dividend of 24 per cent. on the 
preference shares, and 54 per cent. on the ordinary shares, for the 
half-year, making total dividends for the year of 5 per cent. and 
8 per cent. respectively; there is transferred to depreciation 
account £12,500, and £1,854 is carried forward. The amount 
received from the County of Durham Electrical Power Distribution 
Co., Ltd., under the new working agreement, to meet the reduction 
in the company’s revenue arising on cancellation of the old contract 
and other contingent expenses, was £50,000; against this has been 
charged the reduction in revenue referred to for the year 1905, the 
premium paid on purchase of Durham Co.’s shares, and the costs 
and expenses incurred in carrying into effect the new working 
agreement £20,235, leaving to be carried forward to meet similar 
contingencies, depreciation, &c., £29,765. The premiums received 
during the year on the final call on shares issued in 1904 amounted 
to £3,517. These have been transferred direct to the credit of 
reserve account, thus increasing that account to £24,684, and of 
this amount there is transferred to depreciation account £12,500, 
leaving a balance on reserve account of £12,184. The amount so 
transferred to depreciation account, added to that of £12,500 set 
aside out of profits, will increase the depreciation account to 
£156,000. 


- The expenditure on capital account during the year, necessitated by the 
further c xtension of the Carville power station and of the system generally, has 
been £45,087. The negotiations in connection with the County of Durham 
Electrical Power Distribution Co. and the County of Durham Electric Power 
Supply Co. have been completed, and the payments made as they became due. 
The company now hold 10 preference and 9,815 ordinary shares in the County 
of Durham Electrical Power Distribution Co. During the’ year certain 
buildings, &c., at Neptune Bank and certain. p'ant at Gostorth and Willington 
sub-stations have been sold to the Tyneside Tramways and Tramroads Co. for 
a sum of £13,000, payment for the same being taken by an allotment to this 


Sor pens. f 1,800 £10 shares in that company. The business of the Priestman | 


Power ; in which the company is interested, is developing satisfactorily, and 
a dividend of 5 per cent. has been paid for the year 1905. In order to meet the 
expenditure on current and future extensions, which have become necessary 
tbrough the rapidly Ser | demand for electrical energy, it is proposed to take 
wers for the increase of preference and ordinary share abe £250,000. 
t is also proposed to create second mortgage debentures to the extent of 
£250,000, and to issue in the autumn of this year £175,000 of such debentures. 
These second mortgage debentures will, on January 1st, 1912, when the present 
issue of first mortgage debentures becomes due, be converted into first mortgage 
debentures. i 


County of Durham Electrical Power Distribution Co. 


THE report for the year 1905 says that the total units sold were 
6,190,709, an increase of 1,753,110. Of the units sold, 5,786,610 
were for power purposes, and 404,099 for lighting. The profits for 
the year, including a profit of £1,057 made on sale of land, plant, 
&c., amount to £15,724, out of which an interim dividend was paid 
in October last of 24 per cent. on the preference shares £2,890, 
leaving an available balance of £12,834. A further dividend of 
24 per cent. on the preference shares, making a total of 5 per cent. 
for the year; and a dividend at the rate or 4 per cent. per annum 

nthe ordinary sbares are recommended, absorbing £10,679 ; and 

1,083 is transferred to depreciation account (the profit obtained on 
the sale of land and plant) leaving £1,072 to be carried forward, 
The capital expenaiture during the year has been £40,224, and further 
shares to the value of £58,480 have been acquired in the County of 
Durham Electric Power Supply Co. A sum of £50,000 has also 
been paid to the Newcastle-upon-Tyne Electric Supply Co. in 
accordance with the agreement, which has, as anticipated, proved 
advantageous to the company, a considerable reduction in the 
working costs having resulted therefrom. The extension of the 
system of general distribution is in active progress throtghout the 
districts where the company holds provisional orders, and it is anti- 
cipated that an additional supply of energy will be available early 
in the summer. To further develop the demand for electricity for 
` lighting, the price of energy for that purpose was reduced to 3d. 


p ae less 5 per cent. discount, as from July ist last. The 
ickham electric lighting Wired "istae 5 to the com- 
any, and a supply of en or lighting and power purposes is 
flow being Eire "la April last the unissued capital of £350,000, 
consisting of 30,000 preference shares and 40,000 ordinary shares of 
£5 each, was offered to the public for subscription, and was fully 
subscribed. The expenses of the issue have been carried to a sus- 
pense account. . 


Hart Accumulator Co. | 
THE report presented at the annual meeting held at Stratford on 


February 28th states that the profit for the year 1905 was £6,937, 


and the balance brought forward from last year £6,413. After 
deducting the dividend on preference shares, £328, the balance stand- 
ing to the credit of profit and loss account was £13,022. The directors 
recommended the payment of a dividend of 124 per cent. per 
annum on the ordinary share capital, absorbing £5,000, and Flags 
£1,000 to reserve fund, leaving £7,022 to be carried forward. The 
company's buildings, plant, tools, &c., have been augmented by 
£9,164, which has been charged to capital, and due depreciation 
on same has been made. The maintenance of the works, plant, &c., 
has been well kept up at a cost of £653 198. 7d., which bas been 
paid for out of revenue. | 

From a report of the meeting as furnished to us by the company, 
we gather that the Chairman, Mr. G. W. Kidd, said that although 
competition had been as great as ever, and the price of the chief of 
their raw materials had at times gone up about 40 per cent., they had 
only been able to increase their prices by 5 per cent. This, to many, 
might seem a paradox, but the explanation of the satisfactory 
balance-sheet now before them lay in the fact that through careful 
attention to details, and through improvements introduced in 
almost every branch by their energetic manager, Mr. Clark, the 
expenses in manufacture had been reduced to a minimum, and the 
sales very largely increased. The results arising from their 
exhibition at Olympia had been extremely gratifying. The new 
buildings they were now in had been put up at a cost of nearly 
£14,000. They invited tenders for the erection, but as they con- 
sidered the offers too high, they decided to build the premises 
themselves. Thereby they saved a considerable sum of money. 
The whole of the buildings were lighted by electricity, and all the 
plant in these new works was to be driven by the same agency. 
They had entered into an agrgement with the local authority to 
supply them with electricity in bulk at a special rate. 

The report was adopted. . 

A vote of thanks to Mr. Clark, Mr. Poulton, and his staff was 
unanimously passed. : 


Cambridge Electric Supply Co. 


Mr. D. Monsey presided at the annual meeting held on February 
28th. In moving the adoption of the report (see ELECTRICAL 
Review, February 23rd), he said that in 1904 they issued £30,000 
worth of debentures which required £1,350 yearly. They also 
reduced the price from 7d. to 6d. per unit, which cost about £1,100 
a year. They had recouped themselves for these outlays by doing 
extra business. Respecting the reduced dividend, they carefully 
considered this matter and came to the conclusion that it would be 
wise to put a larger sum to the depreciation fund. They had put 
£750 more to this fund than in 1904, which accounted for a drop of 
about 1 per cent. on the dividend. They could have paid the 7 per 
cent. as before, but wished to be on the safe side. During the year . 
they had had two new steam dynamos, and also one new boiler to 
enable them to supply the increased demand. They had now about 
completed the alterations to their buildings, and had so arranged 
them that they would accommodaté a great deal more plant whenever 
they should require it. The addition to their assessment meant 
that they had to pay £400 more yearly to the Corporation in rates, 
making their total between £700 and £800 a year. That was a 
tremendous amount, and was a very serious matter. If they put 
all the banks in Cambridge together they did not pay so much 
in rates as thiscompany. This £700 a year meant 1 per cent. on 
their dividends, and they would not be content until they had 
got it materially reduced. 

Mr. A. CAMPBELL SWINTON seconded the adoption of the report, 
and it was carried. 


Northwich Electric Supply Co. 


THE report submitted at the annual meeting of the company held 
at Northwich last week showed an increase in revenue of £144. The 
motor load had increased by 6,059 units. The economy in working 
the new plant, mentioned in the last report, had been fully realised. 
Not only had the interest on the new debentures been earned, but 
the directors were able to recommend a somewhat improved divi- 
dend on the ordinary shares, as well as to increase the amount put 
to depreciation. After writing off sundry small sums, including 
an item of £60 13s. 9d. on free wiring account, and adding £500 
tothe depreciation fund, as compared with £400 last year, a net 
profit remained of £505, to which £25 brought forward had to be 
added. The directors recommended the payment of a dividend of 
24 per cent., which would absorb £453 12s. 6d., and leave £77 to 
be carried forward. 


Western Telegraph Co.— The directors have declared 
an interim dividend of 3s. per share, or at the rate of 6 per cent. 
per annum for the quarter ended December 31st, 1905. 
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South Wales Electrical Power Distribution Co. 


Tue directors in their report for 1905 state that the revenue for 
the year for current and meter rents was £11,414, and the R. p. 
connected up to that date was 6,138. The customers are slow 
in getting their arrangements completed. There is, however, 
a steady increase going on. Up to the end of the year some 
of the largest and most important consumers had not commenced to 
take their supply. They are, however, st work, and anxious 
to get their motors connected up, and to commence taking 
their supply of energy from the mains, and to disuse their existing 
methods of driving. Among the larger consumers who are in this 
position are the Locket's Merthyr Colliery, Ltd., at Mardy. 399 H. p.; 
Messrs. D. Davis & Sons, Ltd., Ferndale, 1,463 H. p.; Messrs. D. 
Davis & Sons, Ltd., Bodringallt. 80 H.P.; the Great Western 
Colliery Co., Ltd., Pontypridd, 267 H.P.; the Penrikyber Naviga- 
tion Colliery Co., Ltd., 680 H..; and the Tirpentwys Steam Coal 
Co., Ltd., 525 H.. These have all actually ordered the complete 
electrical equipment necessary for electrical driving from their 
contractors, and in the case of Mardy and Ferndale it is actually 
delivered and about to be put into work. In no case, however, is 
the full horse-power put into operation at the start. The conver- 
gion is a gradual process, even after delivery of machinery. At 
Mardy the supply is now in use to a small extent, and at Ferndale 
alsoacommencement has just been made in the actual operation of some 
of the new electrical machinerv. The generating plant which the 
company have in position and in actual working order, together 
with two engines of 1,250 H.P. each which have been on order for a 
long time past, and are now about to be delivered, is sufficient to deal 
with a total of some 16,000 H. P. connected tothe mains. It is gener- 
‘ally found that at à maximum not more than half of the horse- 
power connected is at work at any one time. It will not be 
possible to connect a total of 16,000 H.P. to the mains without some 
further capital expenditure, but there is everv promise of getting 
such an amount connected without anything like a proportionate 
expenditure to that which has been necessary up to date, for the 
reason that the extensions of mains, &c., necessary to connect a con- 
siderable additional amount of horse-power will only consist of 
comparatively short branches from the existing main routes. There 
will be overhead mains on poles in all cases where wayleaves can 
be satisfactorily obtained. "Two such overhead lines are at present 
being carried ont by the contractors, and four more are now being 
surveyed and negotiated for. If the revenue which this 16,000 H. P. 
can bring in is at the same raté as that already received, the 
company will by the time it is conneoted be earning a gross 
revenue sufficient to cover all expenses chargeable against revenue, 
and the debenture interest. At the present time the revenue is at 
the rate of £2 10s. per annum per H.P. connected to the mains. 
While the revenue before mentioned has been calculated upon this 
figure, there is good reason to believe that it will be improved 
upon. In order to meet the prospective and ever-increasing 
demand for power, it has been found necessary to spend a larger 
amount of capital than was expected a year ago, and further 
extensions will from time to time be needed : while, from circum- 
stances beyond the directors’ control, and delays upon the part of 
customers, the anticipated revenue has not yet been realised. A 
Bill is being promoted in the present session of Parliament to 
authorise the creation and issue of further capital for the purpose 
of the Carmarthenshire undertaking and for the general purposes 
of the company. A formal resolution will be submitted to the 
shareholders transferring the whole of the preliminary expenses, 
including the costs of obtaining tbe Act of Parliament and of the 
promotion of the company and the issuc of its capital, to a special 
Suspense account, to be written off ont of the profits of the under- 
taking by a series of annual payments spread overa series of years, 
in accordance with the suggestion of the B. of T. auditor. Sir 
W. T. Lewis, Bart., Mr. E. P. Martin, and Mr. J. Weston-Stevens 
have resigned tbeir seats on the board. Mr. T. U. Weguelin has 
been elected to the seat vacated by Sir W. T. Lewis. 


Yorkshire Electric Power Co. 


THE meeting of this company was held at Leeds on February 27th, 
Mr. A. G. Lupton presiding. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
February 23rd), the CHAIRMAN said that all the shares were 
now fully paid up. There was an increase of 595 shares during the 
half-year, and these had been applied and paid for by contractors 
in accordance with the terms of their contract. More than half of 
the new capital expenditure.was for mains, and the other was for 
the equipment of sub-stations, and so on. With regard to the 
request of some of the shareholders for a revenue account, it was 
the usual custom with similar companies in the initial stage not to 
issue such an account. The sales of current were small, and they 
appeared along with the receipts for sales of energy, bank interest 
and so on—sundry receipts, £1,297. When the revenue was a little 
larger they would issue an account in the ordinary way. They had 
given supply for just a year. but the sales of current in the first 
half-year were only £149. In the third quarter they were prac- 
tically doubled, and in the fourth quarter they more than doubled 
again the third quarter. The number of customers was increasing, 
and one of the most hopeful things was that several customers 
who took power at first in a tentative manner were increasing 
the number of their motors. Mr. Parshall, their consulting 
engineer, had made an analysis of their receipts and expenses 
and the agreements in force, aud he reported that, on the basis of 
the current returns, the gross profit which might be expected from 
the business generally!'when:the plantſwaszinzfullloperation, would 


yield a higher percentage on the capital than was anticipated 
whet the company was formed, for although the receipts per unit 
were less than was expected, the expenses were lower in propor- 
tion; and, further, owing to a better distribution of the load, a 
larger aggregate of consumers could be supplied from the same 
plant. Their station was now, with the exception of the third eet 
of turbines which were being erected, practically complete. They 
had been able to run it sufficiently to really know what they had 
got. The contractors had tendered for a total of 4,500 Kw., but. 
the directors found that they could safely rate the capacity at 
6,000 xw., which made an important difference in the load tbey 
would be able to put upon it. All the companv wanted now was 
customers. 'The company was not developing as rapidlv as they 
might wish. 

In reply to questions, the CHAIRMAN said that the maximum 
load they had got up to at any moment was about 700 . p. 
They had been very much struck by the demand of*half-a-dozen 
coalpits close together which could be run from one central station, 
and which would build up a future supply for a future bigger 
station, and they were considering at present the putting down of 
a small central station, with what one might call almost a tem- 
porary plant, but which could be run for a good many years, and 
could then be removed to another place, so as to supply any par- 
ticular local demands. It had not taken shape yet. They believed 
there was a very definite increase of business to be got from that. 
It would enable these rather further away districts to be developed 
and nursed up into a big demand for the future. It was in the 
neighbourhood of Cudworth and Mexborough. They asked for 
£600,000 capital originally, and intended to put down plant for 
four central generating stations, bot times were against them, and 
they did not get as much as they asked for. They bad had nego- 
tiations with some of the large tramway companies. One difficulty 
was that the tramways in many cases were bound to buy from their 
local authorities, since the local authority gave its assent to the 
tramway coming through its district on condition tbat it should 
buy its current from the local authority if it had a generating 
station, and it tied their hands very much. 

The report was adopted. 


South London Electric Supply Corporation. 


THE directors’ report for the year 1905 says that the revenue 
account shows that the total receipts amounted to £76,473, and the 
outgoings to £43,990, leaving the sum of £32,483 as the gross profit 
earned. After making adequate allowance for depreciation and 
preliminary expenses, and making due provision for interest 
accrued on borrowed capital, there remains to be carried to the 
general balarce-sheet a sum of £22,042. Out of this the board 
recommend the payment of a dividend at the rate of 4 per cent. 
per annum on the ordinary shares, carrying forward a balance of 
£9,042. 


In order to protect the interests of the shareholders, it has heen necessary to 
expend a large sum in law costs. These have been principally incurred in 
opposing power Bills in the last Parliamentary session, the whole of the amount 
being charged against the year's revenue. It has again been necessary to lodge 
5 against some of the Bills introduced in the current session, but it is 

oped tbat the charges this year will be considerably less. At the end of 1905 
there were connected to the company's mains the equivalent of 190,412 8-c.p. 
lamps, Leing an increase during the year of 18.412 lamps, while signed appli- 
cations were then in hand for a further 5,000 lamps. The plant, machinery and 
mains have been maintained out of revenue in a high state of efficiency. The 
total number of units sold in 1905 was 10,144,995, an increase of 939,653 units. 
The increase in the revenue derived from these sales has not been corre- 
spondinglv larger from the fact that in order to meet the severe competition 
with the gas company, the board decided on making a substantial reduction in 
the price for lighting, to date as from July 1st last, which means a rebate to the 
consumers of about £4,000 per annum. The Borough Council's action against 
the company was, in November last, decided in favour of the company. The 
plaintiffs have since served notice of their intention to appeal. i 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c., FOR YEAR ENDING 
DECEMBER 31st, 1905. 


Board of Trade units generated.. ex 3x s .. 10,996,242 
Sold to consumers and used by public arc lamps. . 10,144,995 
Used on works for lighting, meter testing, and motors SOT 
Total 2 x B TA ^ T vs 10,350,892 
Quantity expended in distribution— 
In batteries and motor-alternators 81,89R 
In feeders.. is NS es 67,888 
Transformers P ~ E T T iie 258,700 
Total » ix M s te m 4 "3 407,986 
Total quantity accounted for : m 10,758,878 
Quantity unacconnted for.. - és " 167, 
Number of lamps on circuit equivalent in & c. v. 120,412 


H. W. SPRUNT, Manager and Engineer. 


Scarborough Electric Supply Co. 


THE annual meeting was held on 3rd inst. Mr. J. E. ELLIS, M. P., 
the chairman, in moving the adoption of the report (sce 
ELECTRICAT. REVIEW, March 2nd), which recommended the 
payment of a dividend at the rate of 5 per cent., and the 
carrying forward of £171, said that with regard to the capital 
account there had been increased receipts by sales on shares to tbe 
amount of £5,106. On the other hand, it was satisfactory to note 
that the outlay had been £4,636, against no less a sum than £16,368 
for 1904, whilst except for normal extensions, the capital outlay 
might now be considered closed. With the exception of £3,000 
remaining to be called up on the list of shares issued, the available 
capital had been exhausted, but, speaking with care, he did not 
know that much, if any, of that £3,000 would be required this year. 
In regard to revenue, a fall of £1,000 in round figures was the 
weak feature in the year's accounts. The reduction of charges was 
partly accountable for this, but he thought the policy was likely to 
bear fruit later in the financial year. As to the expenditure, they 
had been economising by getting more out of the'plant. The net 
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result was an available balance of 44,909. The report was carried. 


The retiring directors, the Hon. Charles A. Parsons, C. B., and Mr. 
J. Bell ö M. Inst. C. E., were re-elected. 


city of London Electric Lighting Co. 


THE directors in their report for 1905, say that the expenditure on 
capital account during the year amounted to £32,065. This 


additional expenditure has been made without trenching upon the. 


balance of authorised loan and share capital remaining uniseued, 
which amounts to £194,050. The sum of £89,058 bas been 
deducted from the capital expenditure in respect of buildings, 
plant and otber works dismantled, as further referred to under the 
heading of ‘‘reserves.” The capital expenditure consequently 
stood at Decemter 31st, 1905, at the reduced amount of 
£2,036,071. The directors have credited the first debenture stock 
premium redemption account with £1,250 from revenue for interest, 
and the amount at the credit of the redemption account at 
December 31st last was £53,331. They have also transferred the 
sums of £45,000 and £500 from net revenue accÓunt to reserve 
acceunt. 

With reference to the following note— 

Nork.—The original cost of buildings, plant, cables and other works dis- 
mantled up to December 31st, 1904, has not yet been deducted from the capital 
expenditure account, , 
which appeared in the reserve account for the year 1904, the 
directors have caused a careful investigation to be made as to the 
original cost of buildings, plant, cables, and other works dis- 
mantled, with the result that they find this cost, as certified by the 
engineer, amounts to £89,058. They have also had the general 
stores re-valued, especially as regards old items taken out of 
service and returned to stores, andi have considered it advisable to 
write down the value by £10,040 to provide for any loss on 
schedule prices arising on the eventual sale or otherwise. These 
sums of £89,058 and £10,040 have been debited to reserve account, 
for which purpose this account was partly created.. The balance 
at credit of reserve account at December 31st, 1905, con- 
sequently stood at £196,321; in addition to which there were— 
first debenture stock premium redemption fund, £53,331; standing 
reserve for doubtful debts, £1,400; amount carried forward to 1906, 
£22,935 = total reserves, £273, 286. 

The total revenue for thé y ear was £263,739. The expenses of 
generation and distribution were £60,984 ; repairs and maintenance 
of buildings, machinery, plant, mains, and other works, £12,721; 
rent, rates, taxes, management expenses, and special charges, 
£42,613 = £116.318; interest transferred to debenture stock pre- 
mium redemption fund, £1,250; staff superannuation fund, £304 =: 
£117,572; leaving £145,867, to which must be added the balance 
brought forward from 1904, £21,877, making a total available 
revenue of £167,744 ; interest on loan from bankers, deposits, &c., 
absorbed £2 645; interest on first and second debenture stock for 
the year, £31, 825 ; there has been transferred to reserve account, 
£45,000 ; for leasehold redemption, £500, and to suspense account, 
£2 500 ; leaving £85,274. 

The directors now recommend the full 6 per cent. preference 
dividend for. the year and a total distribution on the ordinary 
shares of 12s. per share (at the rate of 6 per cent.) for the year. 
There will then remain to be carried forward to 1906 £22,235. 
Warrants for the balance dividends will be posted on March 14th. 


, PRIVATE SUPPLY: AVERAGE PRICES PER UNIT OBTAINED. 
1899. 1900. 1901. 1902. 1903. 1904. 1905. 
516da. | 4:094. 4:644. 4'04d. 8°72d. 8:25d. 2°78d. 
The following statements show the position of the company for the last four 
years :— 
CusToMERS AND Lamps CONNECTED (Motors included), Private BUvPPLY. 
Dec. 31, Dec. 81, Dec. 31, Dec. 31. 
1902. 1908. 1904. 1906. 
Number of customers being supplied : 10,998 11,197 11,558 11,960 
Number (equiv.) of 8-c.p. lamps connected.. 574,158 640,685 727,961 818,955 
On February l4th, 1906, there were 862,104 8-c.p. lamps (equivalent) applied 
for, out of which 884 870 were connected. and the customers numbered 12,042. 


'ToTAL Units GENERATED, SOLD, UTILISED on Works, &c. (INCLUDING 
PUBLIC STREET LIGHTING). 


- 1906. 1904. 
Generated .. . 28,121,642 19,966,106 
Sold ; 20,957 648 17,624,110 
Meterod and used by the company . 700,451 668,375 
Lost in distribution, &c.. - 1, 463. 849 1,673,621 
Maximum supply demanded .. . 16, 019 kw. 14,943 kw. 


STATEMENT OF INCOME FOR Four YEARS. 


Dec. 91, Dec. 81, Dec.81, Dec. 81, 
1902. 1903. 1904. 1906. 
Gross revenue (after deducting . 

; allowances to consumers) .. £250,667 £242,886 £256,838 £263,789 
Net revenue available for repairs 
and renewals, depreciation, 
reserve account, interest on 
debenture stock, &c., dividends 

and special charges " .. £149,781 £150,849 £155,399 £167,497 


The directors have made provision for the legal and other 
expenses incurred in promoting the City of London Electric Light- 
ing Co. (Extension of Powers) Bill, and the East London and 
Lower Thames Electric Power Bill, and in opposing various other 
Bills in which powers were sought to be obtained affecting injuri- 
ously the company's interests, by placing £7,500 to a suspense 
account, and they propose that the actual amount of these expenses, 
‘when finally adjusted, be liquidated out of revenue over a series of 

three years, commencing with £2,500 in 1905. The directors 
introduced a short Bill in this Session of Parliament for 9 
the company to supply electrical energy for traction purposes to 


of £5,984 brought forward, makes a total of £35,924. 


„ Equiv. of 


it must be noted that 
of fogs in 


railways, &c., dnd in bulk to neighbouring authorised electrical dis- 
tributing bodies. 

Several Bills are being promoted this session by other companies 
and corporations, and the directors are taking steps to protect the 
interests of this company. 

The meeting is to be held on W March 14th, at Salis- 
bury House, E.C. 


L 


ARMS and Kensington Electricity Supply Co. 


TH annual report of the directors for 1905 says that the revenue 
account shows a- credit balance of £29,940 which, with the balance 
After 
deducting. £30 balance of interest, £1,858 for interim dividend on 
e 7 per cent. cum. pref. shares, and 46, 617 interim dividend at 
the rate of 9 per cent. per annum for the alf. year to June 30th on 
the ordinary shares, the directors recommend that the sum re- 
mainipg, viz., £27,424, be dealt with as follows: 
To credit of depreciation account. £8,000 

To dividend on the preference shares for half- -year ended 
December 81st : 1,836 

To dividend on ordinary shares for half. year at the rate of 
11 per cent. per annum, making 10 per cent. for the year 3, 114 
To directors’ additional remuneration . wath: . uns ' 791 
Carried forward.. ni à is vs 2s 00.4 8,684 


Total .. £27,424 


The following table shows the' progress of the company's business 
during the last four years :— 


95-watt Increase Average i 
(8c.r. in 85-watt No. of price 


lamps 8 c. .) customers Gross '  Expen- Net per unit 
Year. connected, lamps. connected. receipts.. diture. receipts. obtained. 
1902 187,926 18,114 2,979 £45,665 £19,086 £26,619 5°36d. . 
1908 154,853 17,597 38,326 £60,273 £21,039 £29,294 4°96d 
1904 169,869 138 016 8,575. 450, 189 421,919 £28,271 4:5d. 
1900 188,686 18, 717 3,861 451,149 421.209 429,940 443d. 


The directors record the death of their esteemed colleague, Mr. 
Robert Arthur Germaine, M. A., K. C., who served the company as a 
director from its earliest years. 

The meeting of the company was held; zy ésterday afternoon. 


Chelsea. Electricity Supply Co. 


THE annual meeting of the shareholders of this company was held 
on Wednesday, February 28th, at Winchester House, Old Broad 
Street, Mr. J. Irving Courtenay presiding. 

In proposing the adoption of the report (see ELECTRICAL 
Review, February 23rd, 1906), the CHarRMAN said that the 
capital expenditure during. the year bad been comparatively 
small. The chief item of £13,138 was mainly the outlay on th 
extension of the generating station which was commenced at the snd 
of 1904, and which was now about completed. The plant to equip 
the extension would be added as the demand for the current 
increased. Expenditure on mains had been small. Notwith- 
standing that the progress in the past year had not been as great 
as in the years immediately preceding, they could not regard the 
position as altogether unsatisfactory. Although the gross takings 
were abont the same in 1904, the net profits were £1,000 more, a d 
while paying £687 more on debentures, which were not fully sub- 
scribedguntil the end of 1904, putting a slightly increased amount 
to depreciation (£10,918), and with a share issue larger by £25,000— 
the amount issued in exchange for the founders’ shares—they were 
able to recommend the same dividend as for 1904. The expenses 
were considerably less than in the previous year partly owing to 
the fact that in 1904 a special overhauling of the plant and mains, 
periodically necessary beyond the annual maintenance, was under- 
taken. Coal was about the same as in 1904, the slight reduction 
in price amounting only to 24 per cent. Considering the relative 
smaliness of their output as compared with some of the large 
electric supply undertakings in London, it was satisfactory to note 
that their total costs per unit did not compare unfavourably with 
those of other undertakings more fortunately situated as regarded 
cheap production of the current. As regarded the future, there 
were distinct signs of a revival in building operations, and with 
more activity generally and an improvement in trading conditions, 
the company should benefit by an increase of custom resulting 
therefrom. They were very hardly hit by the heavy rates they 
had to pay, and it would doubtless surprise some of them to hear 
that 25 per cent. of their divisible profits went in that way. He 
hoped some united effort would be made in the near future 
to put local rates on a more equitable footing. The increase 
in the output during the past year was only small, but 
there was a remarkable absence 
London in 1905, whereas in the previous 
year their output was considerably increased in consequence of the 
prevalence of fogs during the months of November and December. 
There were several Bills being promoted in Parliament for supply 
of electricity in bulk, and those they would have to watch closely 
in order to see that their interests were safeguarded. A great deal 
of misappreheneion had arisen in regard to the benefit which might 
be derived from these schemes by the individual consumer, and 


somewhat exaggerated ideas prevailed. He inclined to think that, 


even should any of the Bills pass, the small individual consumer 
for lighting would receive comparatively but little benefit. If the 
prices at which such bulk companies could supply were sufficiently 
low, they should take a supply from them and save capital 
expenditure on further extensions, and to that extent both con- 
sumers and shareholders would be benefited. At present, however, 
no price appeared to have been put forward which would justify 
them in risking a supply wholly from an outside producer, By fat 
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the larger portion of the cost of a supply lay in the distribution 
expenses, the cost and majntenanoe of mains, meters and apparatus, 
the interest on such capital expenditure, and the general supervision 
and expenses attendant upon dealing with a number of individual 
consumers. They did not anticipate any harmful competition in 
their district from the bulk supply companies. Although 
the use of electricity for heating and cooking purposes was 
only just commencing, a considerable number of units were sold 
for this purpose, more especially in tbe last quarter of the year. 
Electric radiators had given great satisfaction to many of their 
customers ; and great improvements had lately been introduced in 
the manufacture of electric cooking apparatus. At the present 
time it was belng tried in some of the large private houses as an 
adjunct to the ordinary coal-fired kitchen range, and they believed 
that it would gradually come into more general use, as the advan- 
tages of electric cooking became appreciated. The building 
extension to provide for fcr:her machinery at their generating 
station was now practically completed, and it would be equipped 
with suitable plant as soon as the necessity arose. The alteration 
in their system of distribntion to which reference was made last 
year, had given most satisfactory results. The whole'of the mains, 
which were thoroughly examined and overhauled, had stood the 
increased pressure very well, and the alteration would result in a 
considerable economy in capital expenditure on mains in the 
future. Asa further result of this change they had been able to 
dispense with some of the smaller sub-stations, one of which, 
. Situated at Pond Place, had been sold. The other sub-stations no 
longer used for their business, had been let for other purposes. 
Mr. WILLIAM Pack seconded the motion, and the report was 
adopted. 


Kensington and Knightsbridge Electric Lighting Co. 


THE meeting of this company was held at 148, Brompton Road, 
S. W., on Thursday last week, Lieut.-Colonel R. E. Compton, C.B., 
presiding. . . 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 2nd, 1906), the CHAIRMAN said that the directors regretted 
that they were not able to add to the dividend, the bonus which 
had been paid for the last two years. In a business such as that 
there must be considerable fluctuations in earning power, and each 
reduction in the price charged for energy which it was found 
necessary to make to the consumers, must be followed by a tempo 
reduction in the net revenue of the year which followed the 
reduction. This was the case in the year he had under review, 
and, unfortunately, it had coincided with several considerable 
increases in the expenditure, which, however,. were not likely 
to recur. The increase in the output caused by the reduction 
in price of current and by the general improvement of the 
district was going on satisfactorily. Many building changes 
were in progress in the neighboughood, and large blocks 
of flats, taking a corresponding amount of energy were 
being put up, so that the prospects as to the future demand seemed 
to be far greater than they could have hoped for a few years back. 
The company were maintaining their property and plant in the 
highest possible state of efficiency. The average price obtained 
compared very favourably with other districts of London. Parlia- 
mentary expenses during the year had been very heavy, and it was 
due to the aggressive attitude of certain other companies, whose 
action was regarded as a serious menace to the interests of that 
company. The question of the directors’ fees was one which would 
be submitted to the meeting later on, but he felt he must address 
a few words to them on the matter, although it was not pleasant 
for him to have todo so. The directors considered that up to last 
year, the remuneration which they had had for their ser 
vices was inadequate, in view of the fact that the work 
had doubled and was likely to continue to be very onerous for 
some time to come. As the matter would come before the meet- 
ing, the shareholders could decide for themselves, but one of the 
shareholders had given notice of motion in the matter. Out of the 
available balance the directors would be able to pay a dividend at 
the rate of 10 per cent. per annum on the ordinary shares for the 
past half-year, making with the interim dividend paid in August, 
- 10 per cent. for the year. 

Mr. R. W. WALLACE, K. C., seconded the motion. 

Mr. Maxis, a sbarebolder, then addressed the meeting on the 
question of the directors’ fecs, and said that the directors of other 
companies were satisfied with smaller fees. For instance, the 
London Electric Supply Co., with a capital of £1,000,000, gave its 
directors £1,000; the South Metropolitan Co., with a capital of 
£417,000, gave its directors £1,113; the Chelsea Co., with a capital 
of £452,000, gave its directors £1,000; and even the Charing Cross 
and Strand Co., with a capital of £2,500,000, only gave the directors 
£1,575; and yet the directors of the Kensington and Knightsbridge 
Co. seemed to wish to have £1,750. 

The CHAIRNMAN pointed out to Mr. Makins that he had carefully 
omitted the companies which were paying dividends. Noone of 
the companies he had spoken of was paying a dividend. 

Mr. Makins said that he very much questioned the legality of the 
directors’ action. 

The CHaAIRMAN said that the matter was dealt with at the last 
meeting of the company, and was really settled at that meeting. 
Mr. Makins's objection had been made since. 'The work of the 
directors during the past year had been very hard indeed. He him- 
self had been for 18 days consecutively, in the House of Lords 
Committee, and there were prospects of the same thing this year. 
The directors, instead of meriting the action which had been 
taken, really deserved the sympathy and support of the share- 

olders. 
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- Bir H. W. Brus said that he had heard the question of the fall 
in the price of shares mentioned, That, he thought, was very 
largely due to the unsettled state of affairs which resulted from the 
attack of the Administrative County of London Co. 

After further discussion, Mr. Mak formally moved hig resolu- 
tion, as follows: 

“That inasmuch as the motion which was carried at the last 


meeting, when only about a dozen shareholders were present, and 


/ 


of which no notice bad been given, to increase the directors’ 
remuneration from £1,000 to £1,750 a year, and to be retrospective 
as regards the preceding year, appears to have been irregular, if 
not illegal, it be now rescinded.” 

This was seconded by Mr. H. S. SAUNDERS, and found one other 
supporter. l 

After further discussion, the motion was declared lost on a show 
of hands. 

Mr. Maxrys then demanded a poll, which was taken, the result 
being that Mr. Makins’s motion was lost by 1,522 votes to 209. 

The motion for confirming the increase was then put and carried, 
and the proceedings terminated with the adoption of the report, 
and the re-election of Mr. Wallace to the board. 


W. T. Henley's Telegraph Works Co. 


THE meeting was held on Thursday last week at the offces, 
Blomfield Street, London Wall, Mr. Sydney Gedge presiding. 

In proposing the adoption of the report (see ELECTRICAL 
Review, March 2nd, 1906), the CHAIRMAN said that might be 
called the silver wedding year of the company, as it had com- 
pleted 25 full years of work last December. Mr. Sutton, their 
energetic and most valuable managing director, joined the company 
in March, 1881, so that he had been with them exactly 25 years, 
and it was largely owing to him that the company was rescued from 
the unfortunate position in which it once was. People who might 
be inclined to envy them their pre:ent position must remember 
that forthe first 11 years tbey paid no dividend at all, and although 
they were now paying 15 per cent., that was not on the total 
capital in the business but only on the ordinary share capital of 
£200,000. By degrees, as the credit of the company became 
stronger, they were able to borrow money at cheap rates, and the 
total amount of capital now in the business, including ordinary 
and preference, was £550,000, While, therefore, they could con- 
gratulate themselves on being able to pay 15 per cent., there was 
nothing to warrant other people starting against them with any 
hope of obtaining similar results. Up to the end of 1890, not only 
had the ordinary shareholders received no dividend, but 
there was a debit on the profit and loss account of over 
£50,000. The next year they turned the corner, and had 
one of the best years in the company’s history. They made 
a profit of over £55,000, and they were able to wipe out all 
the deficit and a small balance forward. In 1892 
they paid their first dividend of 5 per cent., and from that date 
up to the present they had paid in dividends £339,667, and having 
regard to their small beginnings and the very uphill work which 
they had for a time, they had every reason to be satisfied. Last 
year was a record one for the amount of orders received, exceeding 
as they did by 10 per cent. the highest number they had ever had 
in any previous 12 months. Butalthough they exceeded in number 
and amount any previous year, they were not able to obtain the 
same percentage of profit on them. . There was very keen com- 
petition for work at the present time, and the profits on orders 
were, therefore, not so large as they used to be, a fact which ren- 
dered economy in administration and management of very great 
importance. He remembered the times when Mr. Henley, in 
sending in a tender for a good submarine cable would first put 
down his cost, add 10 per cent. for contingencies, and then double 
the amount in order that he might be sure of getting a profit. He 
was afraid those halcyon days were gone for ever, but notwith- 
standing that their work continued to increase and they managed 
to make fair profits. The increase in their business had rendered 
necessary an extension of their works, and they had bought 12 
acres of land at Gravesend where they had erected very fine works 
indeed. The factory covered an area of more than two 
acres, and was 700 ft. long x 144 ft. wide, and the whole 
arrangements for doing the company's work there were 
about as economical and efficient as one could conceive. 
The factory would be opened in the course of the following week, 
and they were going to move into it a considerable portion of the 
machinery from their Woolwich works. He was pleased to say that 
up to the end of last week their orders this year represented an 
amount as large, if not larger, than those which were received by 
them up to the corresponding period of last year. To pay for the 
Gravesend works, they had, of course, had to raise additicnal 
capital, and last year they obtained power to issue an additional 
£300,000 debenture stock, of which £150,000 had been raised, and 
out of that they had repaid the original £50,000 of debenture 
stock. The new stock was subscribed for seven or cight times over 
when the books were closed, and all the expense of issuing it had 
been paid for out of profits. 

Mr. Grorce SUTTON, the managing director, seconded the 
motion, and said the year had been one of steady progress, and he 
was glad to say they bad had a fair amount of uniform work, which 
was the work they liked, as it enabled them to keep all their work- 
people going. Not only were their orders last year more in 
number than ever before, but the turnover was also the largest, 
and, in view of the increased competition, and also of the fact 
that the markets for raw material had been against them dur.ng 
the whole of the year, he thought it was a matter of satisfaction 
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that they had been able to maintain their 15 per cent. dividend 
without encroaching on the reserve, l l 
The report was adopted, i 


. 


Metropolitan Electric Supply Co. 


THE directors’ report for the year 1905 states that tbe capital 
expenditure, whicb, at the end of 1904 amounted to £1,539,582, has 
now reached £1,696,007, being an increase of £156,425. The 
greater part of this sum was expended in the erection of Fisher 
Street sub-station and on other works consequent upon the sale of 
Sardinia Street generating station, and also on further extensions 
of the system of low-pressure distribution. Towards meeting the 
above expenditure, some of the securities in which the portion of 
the Marylebone purchase money representing repaid capital was 
temporarily invested, have been sold. The sales resulted in a 
protit of £4,120, which has been carried to a special reserve fund 
against depreciation of investments generally. The sum of £10,000, 
being part of the amount awarded to the company for the sale of 
the Marylebone n of its undertaking which was paid into 
Court pending the settlement of questions of title, has since been 
received. After deducting therefrom the cost of certain severance 
works, and giving effect to the final adjustment of arbitration and 
other expenses, there remains a balance of £2,649, which has been 
carried forward for future disposal. A considerable portion of the 
Marylebone business was taken over by the Borough Council on 
Augast 6th, since which date further portions have from time to 
time been transferred. At the end of the year about one-third of 
the business remained in the hands of the company. The gross 
revenue for the year, including that received in respect of the 
Marylebone business remaining in the hands of the company, 
amounted to £269,007, as compared with £306,541 in 1904, when 
the whole of that business was included. There ig therefore a 
decrease of £37,533. The working expenses, which in 1904 were 
£129,703, amounted in 1905 to £108,725, or a decrease of £20,979. 
In the last session of Parliament the company obtained powers to 
supply electrical energy in bulk to authorised distributors and to 
railway and other companies for purposes of traction in portions of 
London and Middlesex, full particulars of which are shown on the 
map accompanying the report. Under these powers a supply of 
. energy is being taken by the Acton District Council, and negotia- 
tions are in progress with other councils and companies. The 
balance at the credit of the revenue account, before providing for 
depreciation, is £160,283. The directors have set aside £20,000 as 
an addition to the depreciation and reserve fund, which now 
amounts to £236,355, carrying to the credit of the net revenue 
account the eum of £140,283. This sum, with the balance brought 
forward from last account and other receipts, makes a total of 
£171,496, of which, after deducting interest on debenture stocks 
and loans, dividend on preference shares and other charges, 
including interest paid to the Borough Council of St: Marylebone 
under the working agreement, there remains a balance of £102,219. 
An interim dividend of 5s. per share (being at the rate of 10 per 
cent. per annum) on the ordinary share capital, amounting to 
£50,000, was paid on August 8th, and the directors recommend that 
a further dividend of 5s. per share on such shares be now paid, 
waking a total distribution for the year of 10s. per share, or 10 per 
cent. This will absorb a further sum of £50,000 and leave a balance 
of £2,219 to be carried forward to the next account. During the 
year new connections, representing the equivalent of 80, 834 8-c.p. 
lamps, have been added to the company’s system, excluding Maryle- 
bone, and connections representing 260,524 lamps have been trans- 
ferred to the Marylebone Borough Council, leaving a total 
connection at the end of the year, also exclusive of Marylebone, of 
607,762 lamps. The stations, machinery and plant bave been main- 
tained in a satisfactory condition. It is with deep regret that the 
board have to record the death of their colleague, Mr. John Verity, 
who was one of the original directors of the company. It is not 
proposed to fill up this vacancy at present. 

The meeting is to be held on Tuesday next at Winchester House. 


County ef London Electric Supply Co. 


Tun directors’ report for 1905, says that the capital expended . 


during the year under review in respect of the company's 
London districts amounted to £82,380, making the total expendi- 
ture on account of those districts up to December 31st last 


41,465,973. The balance brought from last account was 44, 852, 


and the revenue for the year, after deducting generation and dis- 
tribution costs, rent, rates, taxes, wages, directors’ fees, general 
establishment and other charges, and proportion of salaries, 
is £91,797, making a total available revenue for the year 1905 
of £96,649, from which have to be deducted the following items :— 
(a) Interest on the first and second debenture stock, including 
interest on instalments paid in advance and interest on temporary 
loans, £36,367 ; (b) interim dividend on 30,000 6 per cent. pre- 
ference shares for June half-year, £8,550: (c) interim dividend 
on 40,000 ordinary shares at 4 per cent. per annum for June half- 
year, £7,600 ; (d) amount carried to reserve for depreciation, repairs, 
renewals, &c., £20,000 = £72,517, leaving for further distribution, 
£24,131. The directors now recommend that a further dividend 
on the 30,000 6 per cent. preference shares, and a further dividend 
on the ordinary shares at the rate of 6 per cent. per annum for the 
December half-year be declared, dividends to be paid on March 2nd. 
This will absorb £19,950, and leave a balance of £4,181 to be carried 
forward. 

The balance of the instalments on the £150,000 4$ per cent. 
second debenture stock issued in October, 1904, was received during 


the year, The provisional order granted to the com by the 
at Trade in respect of the district of the Rural District of 


"Croydon was confirmed by Parliament last session. The Bill pro» 


moted in the last session of Parliament to confer on the oompany 
extended powers, after being modified and passed by Parliament, 
duly received the Royal assent. The Bill promoted last year by 
the Administrative County of London and District Electric Power 


Co. failed to pass the third reading in the House of Commons. A 


similar Bill is being promoted thie year, and the directors have 
made an arrangement with the promoters which places the company 


in a favourable position for a bulk supply in the event of the Bill 


becoming law. With regard to other Bills being promoted in the 
present session of Parliament, the necessary steps are being taken 


to protect the company’s interests. A contract has been entered 


into with the London County Council for supply of current for 
working the electric tramways between Aldwych and Islington 
pending completion of arrangements for supply from the London 
County Council’s own supply station. 

The profits derived from the company’s London stations for 1905 


amounted to £102,392, against £92,731 for 1904, being an increase 


of over 10 per cent. for the year, while the percentage of working 
expenses to revenue from sale of current fell from 45:3 per cent. to 
44 per cent. The total applications received at December 31st last 
amounted to the equivalent of 770,640 8-c.P. lamps, being an increase 
of122,929 lamps for the year, as against 118,855 lamps for 1904. 
Included in these figures are 1,050 users of motors aggregating 
9,932 H.P., showing an increase of 2,121 H.P. for 1905, of which 
1,000 H. P. is in respect of the Wandsworth station. 

The total units sold were 8,614,187, as against 7,181,309 for the 
previous year. "Turbine plant has been erected at both stations 
during the autumn of 1905, and is now in satisfactory operation. 
The company has adopted the “Curtis” type of turbine, which 
effects a great economy of floor space as compared with reciprocat- 
ing engines. Further extensions with the same type of machinery 
are now under consideration. Further reductions in the supply 
charges for both power and lighting were made during the year, 
which should lead to an increased demand for all purposes. 

The Bournemouth and Poole Electricity Supply Co. continues to 
make satisfactory progress; the directors have recommended a 
dividend on the ordinary shares of the company at the rate of 7 per 
cent. per annum for the year 1905. 

The Scottish House-to-House Electricity Co., Ltd., has made 
satisfactory progress during the past year, especially in connection 
with power supply. 


e 


Carlisle Electric Tramways Co.— The annual meeting 
of this company was held last week at Carlisle, Mr. T. D. Lingard 
presiding. Mr. Lingard said the cause of the disappointing posi- 
tion was difficult to understand, but trade had not been brisk in 
Carlisle for some time. The directors proposed to pay a dividend 
of 14 per cent , and carry forward £500 to the depreciation account, 
bringing that fund to £3,651. It was surprising to find that although 
the cars had run considerably less miles, the amount of energy used 
had increased by £100. A re-examination of the meters would be 
made shortly. 


Caleutta Electric Supply Corporation.—The number 
of unite delivered to consumers during the four weeks ended 
January 26th was 274,128 compared with 199,288 unite in the 
corresponding four weeks of the preceding year. 


Minehead Electric Supply Co.—The annual meeting 
was held recently, Mr. J. H. Leather presiding. The profit was 
£352, the balance brought forward from last year being £23, making 
a total of £375, the interest on the debentures reducing the total 
to £311, which it was proposed to deal with by placing £100 to 
depreciation account (bringing this account to £220), £95 in pay- 
ment of a 5 per cent. on the £2,000 preference shares, and a like 
percentage on the £2,000 ordinary shares, carrying forward to the 
next year’s account £21. The report showed that a new engine 
and suction gas plant of 80 B. H.P., with dynamos coupled direct, 
had been at work since early in December. Great economy was 
expected from this mode of generation of current, and the effect 
produced was appreciable. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in :— 


Sir Hiram Maxim Electrical Co., Ltd.— 7,362 6 per cent. cumulative preference 
shares of £4 each, fully paid, Nos. 1 to 7,362. 


And to allow the following securities to be quoted in the Official 
List:— 

Chelsea Electricity Supply Co., Ltd.—Further issue of 5,000 ordinary shares 
of £1 each, fully paid. 

Direct Spanish Telegraph Co.—The board have 
decided to pay, in addition to the dividend at the rate of 10 per 
cent. per annum on the preference shares, a dividend at the rate of 
4 per cent, free of income-tax, on the ordinary shares, both for 
the half-year ended December 31st, 1905, and payable on April 
2nd, 1906. 


Davis & Timmins.— The directors recommend a divi- 
dend of 8 per cent. for the year 1904. The 1904 dividend was 
at the same rate. 


Hadfield's Steel Foundry €o.—The directors recom- 
mend a final dividend of 2s. per share and a bonus of 18. 6d. per 
share. This makes a total dividend for the year of 223 per cent 
This is the same rate as for 1904. 
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MAREET QUOTATIONS. 


Wednesday, March "7th. 


CHEMICALS, &o, uem lace 
a Acid, H yaroohiorie per owt 5 | T 
a 99 N tric oe 6 per cwt 22 / e. 
a 38 Oxalic „ 0 Per cwt B3J- | . 
a „ Sulphuric per owt. 6/6 : 
a Ammoniac, Sal n T owt. 49J- ^ 
a Ammonia, Muriate (crystal) per ton £83 10 Y 
a ’ $us per ton £80 a 
a Bleaching powder e per ton £5 10 8 
a Bisulphide of Carbon S per ton 418 - 
a Borax .. T s oe .. per ton £15 |;  £2inc. 
a Benzole (90 96) : 8 per gal. 1 | s 
a ” (50 . . per gal. 3 1 e. ee 
a Copper Sulphate... ‘ per ton £24 10 , 
a Lead, Nitrate 8 > per ton £25 : 
a „ White Sugar. : per ton £81 oe 
a „ Peroxide... . per ton £27 10 é 
a Methylated Spirit .. 2 r gal. 2/6 bx 
a Naphtha, Solvent (90 % at 160°C) per gal. 5/6 ea 
a um Bichromate, in casks per lb. d 
a Potash, Caustio (75/80 ) per ton £20 9 5 
a Potassium Cyanide ; per lb. an ee 
a Shellac vs E per cwt. l- : 
a Sulphate of Magnesia per ton £4 10 A 
a Sulphur, Sublimed Flowers per ton 26 10 n 
a * vered os per ton 25 10 Š 
a N Lump T€ per ton £5 | 3 
a Soda, Caustic (white 70 %) per ton £10 15 | : 
a „ EP beds * per ton £8 | sy 
a Sodium Bichromate, casks per lb. [^ R 
a „ Cyanide .. .. «. perlb. 7 
METALS, &c. 
b Aluminium Ingots, in ton lots .. perton £160 | 
b $5 Wire, in ton lots. per ton £191 
b Sheet, in ton lots .. per ton £177 
b Babbitt’s metal ingots ..  .. per ton £48 to £140 
e Brass (rolled metal F to 12") basis per Ib 0d. 
e „ Tube (brazed os . per lb 1 ise 
€ 97 Lj (solid drawn). 0 Per Ib. ee 
e „ Wire, basis s r lb. 8 id. dec. 
e Copper Tubes (brazed) .. r lb. 11 =a 
e is » (solid drawn) per lb. 11 ` 
g Copper Bars (best selected) per ton 
g Copper Sheet "m per ton £98 : 
0 939 Rod oe e¢ se. ee per ton £93 
„ (Electrolytic) Bars .. per ton £92 
6 n " Sheets per ton £104 
e 9 IT! Rod . per ton 295 
e (7 — [T] H.C. Wire per ]b. 11d. 
f Ebonite Rod ee ee ee per Ib. a 
„ Sheet - T .. per lb. . | 

n German Silver Wire és .. per lb. 17 
h Gutta-percha, fine x e per lb. 6/- to 7/ 
h India-rubber, Para fine .. .. per lb. 6/83 to 5% k 
Iron, Cha Sheets .. per ton £18 a 
i ,, Pig (Cleveland warrants) per ton 41153 |: 1/4 dec. 
í „ Forgings, according to size per ton From 411 | T 
i on Borap, heavy ee ee per ton 47/6 to 60/- | 
€ , Wire, galvanised No.8 .. per ton ss 
g Lead, English Ingot .. . per ton 218 76) % deo. 
9 » „ Sheet per ton (218 12 6] 7/6 dec. 
m Manganin Wire No. 98 .. per lb. 87. è 
g Mercury ee “pe ee ee per bot 27 7 6 * 
d Mica (in original cases) small .. per ib. 6d. to 1/ EN 

» —-e T „ medium per lb 2/6 to 4/- Å‘ 
d „ is „ large .. per lb. 4/6 to 8/6 ss 
p Phosphor Bronze, plain castings per lb. 1/1 to 1/8 te 
p „ rolled bars & rods per lb. 1/14 to 1/8 T 
p M » Strip & sheet’ per lb. 1/4 " 
o Platinum Ss .. per oz. 91/6 és 
e Silicium Bronze Wir s .. per lb. 1/ to 1/1 inc. 
i Steel, Magnet, aco'd'g to desc p'n per ton £58 as 

[1] ET] in bars es, ee 215 to ee 
g Tin, Block .. we T per ton 12164 10 60 / ae 
R Wire, Nos. 1 to 16 per lb. 1/11 oe 
p White Anti-friction Metals— 

„ White Ant brand .. We r ton £46 to £70 

j Yarns, 9/108 Grey Cotton, on sp'ls per ib. Bd. ' 
7 ea. Flax ih = r ib, 
| na 8 ply > 0 ibs. Russian r lb. 433d, 
j „ 10 Ibs. Russian, single. per ib 
i „ 180 lbs. Jute rove .. per ton | £11 sé 
k Zino, Sh't (Vieille Montagne bnd.) per ton £28 15 | §5/- dec. 


| 


Quotations supplied by :— 

h Edward Till & Co. 

í Bolling & Lowe. 

j Walter H. Hindley & Co., Ltd. 


a G. Boor & Co. 
b The British Aluminium Co., Ltd. 
e Thos. Bolton & Sons, Ltd. 
d F. Wiggins & Sons. k Morris Ashby, Ltd. 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G. P. and Teleg. n P. Ormiston & Sons. 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
James & Shakspeare. p The Phosphor Bronze Co., Ltd. 
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Fatality.— While engaged by Messrs. Selby, Bigge 
and Co. in the erection of electrical plant at the Aberbaiden Colliery, 
an electrical engineer named Robert Graham Little, aged 27, met 
his death through the falling of an arch which was being built for 
the roof of the engine house. 


London United Tramways (1901), Ltd. — The meet- 
ing of this company was held at Chiswick on Monday. The 
chairman made in his speech some interesting observations on the 
subject of depreciation. The report was adopted. Our account of 
the proceedings will appear next week. 


`a sort that is doubtfully useful. 


STOCKS AND SHARES. 
i Wednesday Evening. 


Money gives signs of becoming cheaper, but general business is 
no brisker, in the Stock Excbange. Those who used to sneer at a 
Stockbroker because of the popular idea that to him expense was no 
object, have perforce changed their tone to one of greater sympathy 
—they take him to lunch sometimes. But in the electrical sections, 
the dealers admit that they keep going," and even the fall in 
supply shares has, to some extent, encouraged business, although of 
Telegraph stocks, tod, are firm, 
and the manufacturing division continues to display strength. 
British Electric Tractions have fallen heavily. 

Amongst the electricity supply shares, Westminsters are flat 
with a drop of 12s. 6d., to 103, the report being read with dis- 
satisfaction. St. James’ are even worse, with a drop of 30s., to 94. 
Yet Westminster Preference at 5j, are g better. Brompton 
Ordinary at 9 have improved 5s., and County of Durham 3, while 
Hove Ordinary advanced to 82. Charing Cross and Edmundson’s 
both fell 53., the market in each being depressed by constant sales, 
though of fairly small lots. The continued decline in prices makes 
it necessary to revise our previous list of yields to be obtained 
from investment ih supply shares. As the dividends of the metro- 
politan companies are now all declared, we supplement our figures 
of last autumn with the following table, bringing the calculations 
up to date. We take, of course, the Ordinary shares, and in a 
second column give the change in the dividend for the past year as 
compared with the preceding twelvemonth :— 


rae | Dividend per | Increase or : | Yield on 
company: cent., 1905. decrease. | Price. money. 
S JJC i 

Brompton .. A ei 10 — 9 £5 11 0 
Charing Cross .. x 5 | —3 5 5 0 0 
Chelsea... = we 6 — | 591 
City of London | 6 — 11 5 6 8 
County of London i 474 9 5 11 0 
Kens. and Knizhtsbridge 10 —2 10 5 0 0 
London Electric .. PM 41 928 411 5 
Metropolitan 2 T 10 — 9 511 8 
Notting Hill is we 7 tà | 14 5 7 2 
Bt.James' .. Se! s geal 1 —2 | . 611,7 
South London 4 — 514 4 
South Metropolitan - 24 +24 1x 81686 
Westminster i 13 —1 | 104 6 810 


How long is it, we are tempted to wonder, since electric shares 
in the front rank, such as Westminsters and St. James’, could be 
bought to pay more than 6 per cent. on the money invested ? 

With admirable quietness, the Marconi Wireless Telegraph Co. is 
making preliminary arrangements for a new issue of capital. We 
learn at the same time, but in a much less confidential manner, 
that it is hoped to pay a maiden dividend this year; that it will be 
possible to cable before long to America at a cost of sixpence per 
word; that by a new development of the system, a ship will be 
able to be located within an immense radius without other vessels 
being affected. To get back to firmer ground, it may be observed 
that of the authorised share capital of half a million little 
more than 50 per cent. has so far been issued. "The recent sudden 
slump in the price of the shares is, of course, explained by this 
reported intention of the directors to raise fresh capital. Stock 
Exchange wireless telegraphy is sometimes less uncertain in its 
action than the other kind. In preparation, the price has been 
advanced to 12, a rise of half-a-crown. 

Anglo-American Telegraph stocks are a trifle easier, no doubt 
because of the prospect of sixpence a word competition! Direct 
Spanish Preference shares and Debentures are both better, and 
Direct United States Cable shares have further risen to 153. In 
the Eastern group, a fall of a pair of points reduced Eastern 
Ordinary to 1484. National Telephone Deferred is 4 better, but 
the First Preference lost the same fraction, upon some doubts as to 
how the shares are likely to be treated in the day of reckoning. 

Buyers came forward for Metropolitans and Districts after the 
severe drop, and the result is seen in the recovery to 79 in the 
former, and to 304 in Districts. Breakdowns, however, continue 
to occur on both systems with an industry that would do credit to 
any nigger minstrel troupe. Central London Ordinary lost 1, and, 
with the approach of summer already heralded in this balmy 
atmosphere, the tube railways are sure to feel with growing acute- 
ness the rivalry of the motor-omnibus companies, whose shares, by 


the way, are advancing after their late drop. The Manchester 


District affair was best left alone. | 

At the meeting of the London United Tramways Co. the other 
day, promises were made that the reserve fund should receive more 
consideration in the future, a prospect that does not excuse the 
misdeeds of the past. The Debenture stock is lower at 934. Cal- 
cutta Trams hardened à, Belgranos went 4 lower, and Potteries 
Ordinary and Preference lost 10s. each in sympathy with the slump 


in British Electric Tractions, which are down as low as 63, the 


Preference also falling to 93. Rumour is already busy with the 
dividend outlook for the Ordinary shares next June, and a low dis- 
tribution is talked of. Meanwhile the public take no interest 
whatever in the shares, except to sell. i 

British Aluminium Preference have been put up 3? to 6, and a 
little demand for Westinghouse Debenture lifted the price 2 per 
cent. to 823. The company has just secured a good contract for 
more County Council tramway work. Beyond these alterations the 
Miscellaneous list i8 colourless. 
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° | SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


Present NAMB or Dividends for the last 3 dons week n Or 
Issue. i Share. four Feb. 28th. March 7th Fall — 


. 1903. | 1908. . | 1056. | | rar H heat Lowest) 7. 7 
17,700 | African Direct Telegraph,4% Debs... .. -.| 100 | 4 4 4 4 96 101 9 t is 
DAR US CXO FEE IP E ge |] S| 
704.00 3 „„ % e Block | 60/6 | 61s. iy, | 65 — 67 65 — 67 RE " 8 
do. do. erred . Stock | 1 22. il 1% | 18⁄4- 187— 19 19 Hil 
8,148,700 | Do. 108 —105 108 —105 K 
50,000 Anglo-Portuguese Tel., 5% Mort. Deb, Stock Red. 100 2 . ee 8 T '8 ee 
44,000 Chili Tele one, Nos. 1 to 44,000 ee ee ec b ly. : i, nt = 831 91 — pat s8} Vh d 
1,909,8661 | Comme VVV an E 8 t% $4 Wir e A 23 i 
16.000 ee SUN 10% Prem. 10 10 x x 10% [1024 17 — 1 17 — 8, ^ " i 
"6,000 De ae 5x Cum. Pref. = S | 10% 9 |10% | 10 a, XM 2 ae +è 
60,7101 Direct United Staten Cable ^ ee p 3 5 X 45 45 15 — 15 151— 16: 188 iš | + 4 
Direct W. India Cable, 43 % Reg. Deb., 1 to 1. 200, R. 100 5 X 994—101 991 —1011 m E 
4,000,000 | Eastern , Ord. Stock .. 0. Stock 7 > | 74€ | b * 149 —152 17 — p^ 1483 2 
9,000,000 Do. 84 % Pref. Stock .. 100 | 8 ae | SX | 8a% | 91 — 98 91 — 98 100 105 
1,848,772 4% Mort. Deb. Stock Red Stock | 4 T | ad | 4 Xs} 107 109) 1014-10 0 08 
beca apa Ola Ba | ,, oe | we | aa | 
e . [E ee ee LJ] . 
800,000 | East A B. Afric. Tel..4 4 Mt. Db., 1 to 8, 000, red. 1909 100 ‘ » 1:3 4 107 —10 101 —105 " : i 
200,0001 . 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 10 A. A^ | 4 % 01—108. 01—103, RE 
180,887 Do. | p 6% Pre. 10 | 6 % 9%, 16% 16% | Mi—15 14j— 15 MÁ| 142 
150,000 | Great Northern Telegraph, of en ..[ 10 194 G | AX es — 87 — 894 . is 
42,909 | { Halifax and Bermudas Nos. 1 to lae Red.] 200 ( | 44% %% | 44% | 994—101 994 — 1013 . 
17,000 | Indo-European Telegraph  .. «. ss | 35 10 % |10% |18% | 5% 1 — 69 dn ee m 
251,127 | Marconi's Wireless Telegraph. is v os 1 s4 Ya a "s H í 19/8 . 
73,680 | Monte Video Telephone Go: Ltd. 52 ho um 4 p : : ʻi — EE y is " 
. — National Telephone, Pref. Stck.. MO 6 6 6 6 114 —115 114 —115 114 iii ae 
1,986,667 | Do. p^ Del. Stock. ..| 100 43 5 5 5 110 —112 111 —112 111 15 be 
Do. do. 6% Cum. Ist Pret. .. ..| 10 | 6 6 6 6 18 — 15 134— 144 14 —3 
TY Do. do. 6 Cum. $nd f. ee ce 10 6 6 6 6 11 — 18 11 — 18 1 a 113 ee 
9,000,000 | Do. do. 33 % Deb. Stock Red. ..| Btock | 84 8à 84 84 99 —101 99 —101 i m S 
1,689 Do. do. 1% Deb. Stock Red. . 10 4 4 4 4 108 —105 108 —105 10 2 à : 
179,818 | Oriental Telep. and Elec. 1 to 171,604,fully paid 1 6 64 6 it 1 1 — i 25/ 
50,000 Do. do. do. 6% Cum. Prei. 1 | 6 8 6 6 R ob 9 x 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 5 fs 2: 4 — 2 2 — 9 971 
100,000, Pacific’ European Tel., 4 % Guar. Debe., 1 to 1,000 100 ‘ 3 - 3 ‘ % ‘ i 9 — i 1 — oe 
u a ee ee ee ee ee ee ee e ee 
. 1 E t, Deb. Red. ee ee 100 ee Si ee 46 108 —106 .108 —106 ° ee | 
40.000 ias pin 5 . Pref., Nos. 1 to 40,000; 5 5 5 5 5 o a » S 
179,947 Do. do. b 4 Debs. ee ee ee ec Stock b b b b 110 ur 110 Eey oe E 0 
80008 W. Coast of America 1 te 80,000 & 53,001 to 53,008 | % N : 1 — "^, 
ees 4 ee ae 
100.800 "e. 4% Debe., 1 $0 1,500 ) guar. by Brasz. Bub. Tel. 100 | 4 4 4 4 00 —102 100 —102 1014 a 
907,980 | Western legraph, Ltd., Nos. 1 to 907,980 ..| 10 7 1 7 5 144— 15 190 105 1H 1 
" o. bs. Ind series, 1906 | 100 b 6 b b 100 —102 — i id | 
Do. do. 4% Deb. Stock Red.. | 100 | 4 44 | 4 4% | 102 —104 102 —104 0st | 
88,891 | West India ana ace Te cen h Ü . as s 18 8 E a 6% as 2 83 | ü 
rc Do do 54 Cum. 2nd Prei. 10 NI | ur | Hoe] | 
80.0001 Do. do. B% Deba.. Noa. 1] to 1. . . I RH ! REA , 59, ! 595 | 100-108 ' 100 —108 — — 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
a mel 0 02 E BEBE a IE A r RE 
966,600 Do. Permanent, 6 % Deb. Btock, 1888 | 100 | 6% | 6 | Y: 141 —14 141 -u4 . | 105 T E 
285,100 Auckland È. Trams., 5 % lst Mort. Deb. Stock .. | M0 | .. | 53 | b 54 | 104 —106 104 — 108 10 EL : 
800,000 | Babcock & Wilcox, 1 to 580,000 „5 1 17% 20 16 ra | * à = E = 
100,000 Do. do. 6 % Cum. Pref., 1 to 100,000 ee 1 e 6 96 | 6 6 i 1. — 1 a ly — 1 a oh ee ee 
88,000 i British Aluminium, Ord. 2,001 fo 40,000 „ 5 Nu EN su is 2 — 2 = 3 | 4 E CIR. 
80% Dx —d n Veg Cum Prell... 6 Nil | Nil | Ni | 5, = 5 | = P x R ae di js 
. do. 4 Fun Certa. oe ee ee ee ec ^ @e | ec . oe 
800.0001 Do. do. 5 & int Mori Deb. Stock Red. Btock | 5% | 5% | 5% * | 98—10 98  —103 | i "E e 
British Columbia E. Fal Det. Ord. Btock ..  .. 100 bs 6 | 6 a 110 mE 170 a i " 
e. f. . toc ec ee ee ee ee —" —Ó . ee 
119855 | D : aad P e Pref. Stock es ee 100 | ee 5 5 | b 108 —111 108 —111 | ae 0 oe 
208 d 105 108 —105 
240,400 Do. Ist Mort. Debs., 1 to 0,250 ee ee 40 | ee 4 j Hi 4 | 108 — 96 109 — 105 96 | 1 . 0 ee 
490 | De Vancouver Power Debs., 1 to 2,900 200 | e ‘ | ‘ | ma a | uj | * ET 
| e Traction oo eo ee ee t on — 
1614871 Do. do. 6 % Cum. Free.. 10 | 7 6% | 64 65 | 10 1% | 94—10 | 10 9j | — À 
1.415, Do. do. 6 Perp. Deb. Stock .. | Stock 5 5% | 6% 5% | 119—121 117 —120 1203 119 —2 
410,178 — Do. do. % 3nd Deb. Stock Red. 1000 * Mw 44% | 99 —100 98 —100 1 . n 
8 | BA a be €: «s -" 2 | I: : | : | 5 4 5 — 5 at m 64 | 
! e 0. ° 0 oe "WS ; ; . 
560000 Do. . do. 44 % Ist Mort. Deb. Red. | 100 | 4 4 | 4 n 108 —106 108 —106 "i | i 
212,000 | British Thomson-Houston 44% Ist Mort. Debs. .. | 100 BE | 4 4 98 —100 = d is : 
400,000 | | British Westinghouse 6 % 355 201 tc 487900 5 | 6 96 | Nil l— 2i 1— 2% 48/9 | 41/3 | x 
: | — 83 80 — 85 823 | .. | 42 
1,018,858 Do. do. 4% Mort. Deb. Stock . 100 ; .. | 4 % 4 4% | 78 | 
| . ae ee ee i Ni l ee ee ee eae 
Sas gory Mil ee Ga osa H, „ IE E IE v AF || 
105,781 , Brush Electrical eering, Ord., 110 106,81 .. d Ni | Nil | Ni | .. | i- | - E | 15/14 | 15/3 | 
mee | Be Seite ER NP de ded) des (c0 
125, . . ee : l — — | ee ee 
15,0001 Do. 4 Perp. Ind Deb. Stock Stock | 4 4 | | nta 82 — 82 — 84 E f 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 XS 5 | > | 8 4 [ tae 4 81 — — 7144 | 76/0 — à 
7j ae rm E eR) IESM m ĩ2 22 
817.700 Do. 5 % Deb. Bock | 10 | .. 5 54 | 5% | 106 —107 | 106 —108 | i 
190,000 Do. 5 & 2nd Deb. Btock 100 | .. !5 $ 5% | 5%, | 10a 10 | 102 —105 „ 
105,000 | Calcutta Trams., 1 to 106,00 .. — .. 8 (9859 BH | 9—10 9i— 104 10 | 9 | +h 
32,610 Do. 105, 00 1to 187,610 Fs dou 16% „ |% 9 zu i 3 a ede , 
850,000 Do. & let Deb. Stock 10 ! |: ud 4% 44% | 105 — 06 —108 » a fa 
85,000 | Callender's Cable Construction shares | b | 15 | 124 1 11 — 13 1 — ee s a 
40,000 Do. do. 5 ꝙ Cum. Pref... TONES 5 5 i 5 6 t— — 6 6% ‘ 
800,00 A Do. 7 do. if LER Mort. Deb. Stock Red. Btock | 4à E E ag 1081—11 1081—1104 2 M 
a e rams. ae ee oe ee ee re e ee 
450,000 Cabtner-Kellner Alkali, I to 450,000 |. : 1 4% | 4 a * — là * — lj 22 . 
1 Do. do. 43 % 1st Mort. Deb. Stock | 100 . 44% | 4 44 —100 —100 vs 
1,989,698 =o London Railway, (dà Block 88 Stock : í : : id 105 180 E i 91 —1 
680,816 Do. o. t. do. Stock | 4 4 4 4 81 — 84 — 84 5 813 
86,000 Crompion Te bear 86, “Debs. "1 to! . B b 4 2 m» 21 2 — 91 oe ee 
19000 || goo of £100, and Pal to 11,000 of £50 Rea | | e | 5% | 5% | 5% | 5% | %— 5 E 


* Li , Unless otherwise stated all shares are peid. Interim dividends. 
A period of nine months. t Quotations on . <i t fully 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


— M——— 


— — — — o 
— — — — 


Bank rate of discount 4 per cent. (September 28th, 1905). 


Btock Closing Closing Business done | Rise + 
Present Dividends for the uotr.tions Quotations week ended | or 
Issue. "ES Share _ last four years. det. 28th. Mar, 7th. | Mar. 7th, 1906. Fall- 
8 * t T oe 1902, , 1908. | 1904. , $1906. Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,000 5 és s (40 | 81— 9 9— el a 
61,000 Do. do. 6% Cum. Pref., 1 to 61,000 dá 5 à 6 | 6 | 5 6 — e i a4 
294,150 Do. do. 44% Deb. Stock .. 100 : 2 | 44% | 104 —106 104 —106 f. * b 
60,000 | Dublin United Trams. (1896), 1 to 60,000 . 10 $ | 6% | 6% | 1 14 1 14 T ee ee 
59,987 Do. 6 % Pref. between 1 and 60, 000 10 i» 6 96 6% | 6% 14 1 14 1 ae A , 
900,000 Do. % A Debs. 100 ye | ag | a% | 9 —101 100 —100 4 ex TD 
* Do: m e E" . ee ee Í = -— ** t. 
800,000 „B! Deb. Stock.. — ..| 100 .| .. sta | ate | 97 — 98 97 — 97 K » vt 
99,261 Edison. & Bwan Utd., (A shrs., £8 pd., 1 to 99,961 5 Nil il - | „ Jj li li— i 86/104 | 385/74 M 
944 0231 Do. Pog pig 1 . 1| oy | 49 % 43, | B5— eB 86 — 85 + F ^ 
, " eD. | | — | — ee ee ee 
100,0001 Do. 5 % 2nd Deb. Stock Prov. Certs. all pd. | 100 5 P. I 5% | 9»—9 92 — 97 vi m * 
112,100 | Electric Construction 1 to 112,100 . 2 6 4 | il se E as i a 4 13/9 oe sé 
Am | Bo rn BE , 12 „ „ ox 44 44 :|z|2 
Wie | Cegn moge oo. dn e er ee IR | „ „ | ate | 
* eD. .. T 4 | TT rd * 
78,000 Gt. N. & City Rail Pref. Ord. “An 4% 1 to 78,000 10 a B% T (4a | 4d 4 5 93/9 
96,000 | Greenwood & Batley 7 % Cum. Pref. a 10 » 1 7 1% | 7% 10 — 11} 101— 11} ee e. . 
80,000 | — Do. do. 6 & Mort. Debs. — ..  ..| 100 „ | 5% | 5% | 5% | 102 —104 102 —104 8 és 
aan "— - m T.). pum "A ry T * E^ 15 | 1 16% | 13 — 135 p^ — r^ 137 133 ee 
, O. e .. f 64— aad a .. " 
45,900 Ds do. E Tort. Deb. Stock Stock 4 4 4 | "i ae T T q.9 | mm . s.. .. „ 
Ae * Gutta-Percha 3 it Meeks Doe — p: * | ; : X A ac — at 184 183 . 
, st or — o | wa — .. .. ** 
ane 3 W Railway, oes ees s là 14 | H | hi | 1j— 14 a 5 2 ea 
„ e pai — 4— T oe : 
800,070 London United Trams (1901), 1 to 50,007 " | 10 à 8 % | 5 7 3 à | 9— 9 X € 3 x xi * 
125,000 do. eh Cum. Prel, 1 t 195000 0 " 5 % 15% | 5 2 9— 9 9 — 9% E E " 
1,331,000 do. 4% Ist Mort. Deb. Stock ve | 100 T 4° | 4% 4% 93 — 96 92 — 95 9 9 —1 
rye | Metropolitan r Deli. «« * : ru RES Nil £g | "- 12 12 i oe T T 
, | oO. % Cum. Pre bu Eg oe » — — Ma is 
350,000 | Do. 44 % Deb. Stock Red. "| 10 e | 43 | «4X 104—106 | 104 +106 1044 | 104 
20,000 | Peebles (B. )& Co. 6 % Cum. Pref., 20,001 to 40,000 5 : * 6% | 695, | 4i— 1 ij— 5i EL g 
Hm "rm vea am edm | e iE sj dex | | 3| Be Oy 
m 0. um, rre to to " | ee i „ pen vi 7 | .. = 
245,000 | Do. 44% Deb. Stock „ ai 44% | 44% | 49% | 108 — 106 103 —106 | c b 
87,850 Telegra " Construction and Maintenance 12 20 20 2 15 rà | 15 96 34 — B4 — 86 35} 34 
150,0001 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4$ | 4% | 100 —102 100 —102 e is : 
8,599,200 1 on E. R., Lon., 95 Profit Shar. G. N ts. * e 4 43 b 96 98 — 100 98 —100 98 8 
540,000 | Waterloo & City Railway, Ord. Stock 100 3% | 88% 33% 33% | 101 — 104 xd | 101 —104 101 101 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666. 5 ay | 6%) .. | .. | Be 2} 21— 2 4j 45/- 
66,666 Do. 6% C. P., F 5 — | 6% | ea ox d d 31/3 | 809 
_ 946806 | Do. 4% Ist Mort. Deb. Stock 4 _ 100 ws d 4 4 *. Eee 8 | SH |... 
. ELECTRICITY SUPPLY COMPANIES. 
| 
14,000 | Bromle nt a DP. 1 to 14,000 i» 5 P5 y 4 4 51— 51— 5i E ru T 
50,000 a i '44 % 1st. deb. stock .. | 100 dé d 43 : 103 106 103 —106 a s $ 
29,877 | Brompton & Kens. Els, Lt. Sup., Ord., 1 to 20,000 5 8 10% |10 91 ot IT 8i * i 
10,623 Do. 7 Cum. Pref | 5 7 7 z 7 .. ee ee 
300,000 | Central Electric gu oa Guar. Deb. Mook .. | 100 4 | 4% | 4 102 —105 102 —105 104 * 
ES | erg Cross snk — ectrioity Supply P. | : 10 . ^ & | 4 — xd A 8 1 5 97/6 — 
.4000 | Po. Gi Undertaking Cum. Prf. 5 | x i b 4 n 4 90. | .. 
40,000 | Do. do. "I TR "TO E | ds di 0 4 4 4i— i ke a A 
420,000 Do. 15. Deb: Stock Red. 100 4 | 4 | 4% | 4 101 —108 101 —103 Yi » FA 
44,436 | Chelsea Electricity £ Supply, Ord. ba P 5 | 6% | 6% | 6t— 52 | U 77 + IN 
175,0001 Do. % Deb. Stock Red. . | Stock | 44% | 44 0 —0. 108 —HO .. | . 
AL p t ori apai ee “HY Pe , SERE S NE IPAE 
, | Xo 14 . 
880.000 | Do; 4400 25d Db. BT rov, re "c 100 | T 43 | d | 405 100 —102 100 —102 is H 
40,000 | | County of TIE Electrical Power, ! 8 hs i ‘| : | : % - % | £3 0 4 96 m 2 li— 51 e " + 1 
000 | i ƏD /o % eo Bui .. 
40,000 | ning ot London. Electric L zh 250 140 8 4% 43% 5 4 4 * » BiR à 
400.000 E 12 10.9) 885 M E 4 : i 109 —114 109 —112 T m i sen 
, o. -— — — ae 
400,000 do. Pa pw Stock: Stock 4 4 Hi 4 101 —103 101 —103 102 102 8 
80,000 Edmundson 8 Electric Corporation, Ord. Shares .. | 6 7 7 7 5 968 4 5 44— 51 90 5 876 — 1 
80,000 do. 6 % Cum. Pref ia 6 6 6 6 $ 5i 54— 5 546 | 555. - 
820,000 do. 44 % 1st Mort Deb. Stk | 100 E 4 44 104 —1C6 104 —106 J05b | 104 is 
10,000 Polos: 1 to 10,000 „ di 5 i 4 %5 53 51— x iz 
10,000 Do. 5 Cum. Pref., 1 to 10,000 ..  .. 5 2 $ s 5 5 — 5i 2 » M 
75,000 Do. % 1st. Deb. Btock „ | AND eh 4 % 1% 101 —104 101 —104 s 4 
18,000 | Hove, 1 to 13, i do A wu ca 5 0 9 81— 5i — 9 84 +3 
10,000 Do. New (£5 10s. paid) ee £3 ee % 9 81— £ * 8} * ee ee 
87,90) | po. Acer ed W^. Re^. E 3A 100 is 4 A | E 9 -m EH ka d A 
7,300 0 e ; wo A — — ^ Ms — 
21,000 | Kensington and Knightsbridge Electric Ord. ee | 5 10 | 12 | 10 94— 104 91— 104 T Ps - 
90,000 | Do. do. do. Deben. Stk. Stock | 4 49 4 4% 98 —101 98 —101 * À ; 
Eon * Electric * Corporation, Peaches | : = d | : : 2 21— 5 d- 51 87 , : 
374,995 | Do. do. 49,180) Mort. Deb. Stk. Red. Stock | 4 4) 4 495 | 4 96 —101 98 —101 991 $ me 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . 5 | 10 10 9 — 10 84— 55 % | 9 xd 
76,121 Do. Cum. Pref. I-II, 100. £8 pd. 6 | 4 — BR— 5 Eu Ay 
220,000 Do. 1st Mort. Deben. Stock eS 4 $ 110 —114 110 —114 : is j 
250, 000 Do. % Mort. Deben. Stock Redem. | Stock | — 91 — 91 96 954 $ 
250,000 | Midland Electric Corporation, 44 % 1st Mort o». 100 4 44% 101 —108 101 —103 % EN Pa - 
117881 Newaeastle-on-Tyne, 1 to 57,009 B^ dec. 8 96 8 96 8% 8 — 8 — P * a 
DM | n ir E "NA 5 ae ae | T: 8 — 8 — ve | sò - 
, | 0. e , .. es Sob | | .* s oe ee 
117.691 | Do. 57,010 to 75,000 .. ss Sw. 5 H + „ - 9 6 ds i iz 
10,852 Notting Hill Electric Lighting 10 6 $ 6% | 1% | 730% 131 — 14 131— 14 | » 8 * 
64,000 Do. do. 4% lst Mort.Deb.. ..| 100 4 4 | 4 4%, 98 —100 98 —100 | .. * > 
18,600 | Oxford, . 5 an 64 | 7 | 7 | E n E ae |o a € 
e ea. | ee | — .. .. ee 
40,000 St. James’ and Pall Mall Electric Light, Ord. |. | 5 143 143 | 143 124 105— 114 xd 9—10 92 st 15 
20,000 Do. do. T% Pret, 20,081 to 40,080 5 1 7 7 7 Jo B xd 22 oe is A 
112,800 | Smithfield Markets s Electric Supply, Ord ae 10 of re | 15 91— N24 91— A ida | 1 20 
000 Do. do. Deb. Stock | Btock 4 4 4 4% 76 — 80 76 — 80 * ; n 
— | | nu 2 Electricity Supply, Or i. d [UE 1 15 | 10 i + 4 | i E 8 3? - | E NETT 
108, u e ec. Lt. & Power ee 1 1 i T an T wh 
85,368 | (Late Blackheath and Greenwich 1% Pret. : "^ 3 Nil | 7 7 7 | 1 1 = = 1 | 26/9 " : 
48,292 Dist. E.L.Co.) 5 % Ist Deb. Stk. 100 | | 445% 4% | 105 —108 105 —108 "i i ik 
1 42 
50,000 Urban Electric Supply, Ord. n: | 8 342 5 „ se) a a | ag | 9). 8 | 7 
80,000 - Do. do. 594 Cum. Pret. | 5% | 5 E 5 B $ BE BAT i 
200,000 Do. do. 44% Ist Mort. Db. Stk. Red 100 S. is 44 44 104 —106 104 —106 ‘i 
110,000 | Westminster Electric Supply, Ord, iš 5 12 $ 1810 14 | 18 oe ni 10 — 11 1 1 — 8 
38,151 o do, Xu Pri. & | BE | OK 5X5 | 8A— 5A | si | 
ANE | 
Shares not officially quoted :—Mai Companies, ord. 611—623. Pret, 16—71. 
+ Unless otherwise stated all s are fully § Interim dividends, 
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PROCEEDINGS OF INSTITUTIONS. 


Notes on the Construction and Maintenance of 
Overhead Equipment. 


By Robert N. TweEepy, Associate Memter, and H. Dopo. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Birmingham, February 14th, 1906.) 


As a matter of practical fact, great danger has never attended the 
fall of a trolley wire; vital statistics stow that there have been 
no more than four fatalities due to the presence of overhead con- 
struction in our streets, and of those four the Liverpool accident 
accounts for two. ; 

The real danger, however smallit may be, as every tramway 
engineer will admit, has lain, and still lies, in the fall of message 
wires, and of the guard-wires which are placed compulsorily 
between the trolley-wires and those message wires. 

Undoubtedly guard-wires have been of some service in the 
intended direction ; while once at least they were the means of 
keeping the cars running over a stretch of line which else had been 


` severed as to its negative side from the power station. They 


manfully bridged the gap which a thoughtless permanent-way 
foreman had made in the rails. Many instances have come under 
notice in which careless driving, or a defect in the overhead work, 
or in some part of the trolley, has resulted in the heavy cast-iron 
trolley standard being snapped in two after fouling the trolley- 
wire, while the overhead construction has not appeared to be 
damaged in the least, although the commotion among the poles has 
been fearful to behold. Fortunately that kind of accident bas been 
reduced to a pleasant infrequency, to be ascribed largely to the 
calm influence of the Board of Trade, which called for detailed 
monthly reports of accidents of this nature (among others), and 
insisted on the adoption of the best-known precautionary measures, 
If the excursion of trolley poles amongst the trolley and guard 
wires can be written down as “ practically impossible," the plea for 
lighter construction which is made later in this paper will be given 
much greater weight. The number of such accidents is ever on the 
wane, and the general use of the retrieving devices, of which there 
are several on the market, would bring it down to as near zero as 
we may expect to get. 

While the capital cost of tramways in Great Britain runs between 
the extraordinarily wide limits of £10,000 and £24,000 per mile of 
single track, the cost of overhead equipment may be taken as 
varying, equally widely, between £700 and £2,000 per route-mile. 

It is highly desirable that every nerve should be stressed to 
reduce the cost of each portion of a tramway, and it is one of the 
chief objects of this paper to elicit discussion as to the best means 
of effecting this end with relation to the overhead construction. 

l'oles.—W e disagree so much with those who say that the British 
Standard poles are too light, as to assert that they can be made 
lighter without sacrificing safety or any other desirable quality. 

The tendency during recent years has been all in the direction of 
increased strength and, therefore, weight of poles, while it seems 
to us, at least, that the greater cost entailed is not warranted. For 
instance, a certain line was constructed under three contracts. One 
length of three miles is all span wire, and the poles are 29 ft. to 
29 ft. 6 in. long, built up of three sections 63 in. X 53 in. X 44 in., 
out of steel 4 in. thick. Another equal length has poles 31 ft. x 
73 in. X 6k in. x 54 in. x 4 in. for all straight-line work, whether 
span, side-bracket, or centre-bracket construction; while the third 
contains centre, side-bracket and span poles which are all taper 
64in. x 44in. x Zin. Here we have poles of very different sizes 
doing the same work under the same conditions, and the smallest. 
stand up just as straight as the others. All the sizes cannot be 
right, and it is plain that, if they are all satisfactory, the smallest 
is economically the best. 

Then we may take Bristol and Dublin, where as many as five 


-different sizes were used in the original construction (P. Dawson), 


the smallest of them having to stand a lateral strain near the top 
of 350 Ib., and the others 500, 700, 1,000 and 2,000 lb. respectively. 

The last size may be left out of consideration of the general 
problem, as it is used for anchoring purposesonly. That leaves the 
350-Ib. pole for the lightest work, the 500 for longer brackets and 
for straight-line spans, the 700 for somewhat similar duty and for 
heavier spans and light curves, while the 1,000-lb. pole would be 
left for all but the heaviest curves and anchorages. 

As tramways have increased, the three light sizes have dropped 
out almost entirely, and engineers begin now with something like 
the 1,000-1b. pole. 

The Americans have to stand a deal of blame for our faults, and 
we .believe that our predilection for heavy poles is due in great 
measure to that nation. Linesmen came over to put up our lines 
for the American contractors who did most of the work for the first 
few years, and the hasty, shoddy work to which the men were 
accustomed led them to believe that a foot of rake was none too 
much, unless the hole was got out of solid rock, in which case 6 in. 
might be enough. Such rakes were used regularly, and are put in 
to this day by many linesmen. In our careful British way we uted 
to give the constructional linesmen spring dynamometers to put in 
series with the pull, but they broke when this exceeded 600 or 
700 lb., and the rest of the rake was removed without the aid of an 
indicator. It may be imagined what a bad reputation was given 
to the lighter poles—a reputation which has led finally to tho 
standardising of poles which are too heavy. 

If engineers could persuade themselves that 18 in. say in a 
30-ft. span aud 2 ft. across a 40-ft. road is neither unsightly nor 
detrimental, and would insist that the span-wires are not pulled up 
any nre, than that, they would; tind the light: poles which they 
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have cast aside, strong enough for 75 per cent of the construction, 
allowing heavier poles for curves and the like on 25 per cent. of 
the line. In average ground, with 4 yd. or so of concrete round the 
pole, 1 in. to 2 in. is quite enough rake to allow when setting. 

Assuming that the Sonth Staffordshire poles arc too light to be 
safe even for bracket-arm work, what a gulf there is between their 
450 Ib. and the 1,000 to 1,500 1b. of the poles now in most common 
use. Then consider that a pole which is too light for a 10-ft. 
bracket arm may be quite big enough to divide with another the 
weight and other stresses of a 30-ft. span. 

For the average width of street the 500 lb. (lateral strain for 

6 in. deflection) pole mentioned in connection with Bristol and 
Dublin, is heavy enough for straight-line work if used in the proper 
manner. It is not unreasonable to estimate that a saving of £200 
per route-mile can be made by following this advice. 
The height of all the standard poles is 31 ft., but there are many 
instances, which will increase as the use of guard-wires declines, 
where shorter poles would be as good. That is eminently the case 
in centre-pole and light brackct-arm work, where it is unnecessary 
to bury 6 ft. of the pole, and, indeed, we have found a depth of 
5 ft. sufficient in straight line spanwork of average Weight. 

Concrete.— When poles are subjected to less strain, the quality of 
the concrete setting may be reduced. This costs at present about 
9s. per pole for labour and material, and it is usual to find that one 
bag of Portland cement is allowed per pole. This charge may be 
brought down to 55. or 6s. with equal results, and, even with exces- 
sive tension on the span-wire, half a bag of cement has heen found 
cnough. Naturally, the materials for the poorer concrete must be 
good ; the broken bricks, stone, slag or gravel, clean and wet: the 
sand sharp and clean, and the whole mixed thoroughly and allowed 
to set for a week or more. 

Bases. — A cast-iron base on a tramway pole is of as much use as a 
diamond ring on a lady's finger. Something which breaks with 
comparative ease is set to protect another thing so firmly embedded 
and so stoutly made, that any accident which displaced or broke 
it certainly would not be averted or mollified by the presence of a 
cast-iron base. 

Not only is the base no good, it actually produces expense. 
After a pole is erected and the base is in its place, the invariable 
practice is to clean both and to give them two or thrce coata of 
good paint; and if they are to be kept in condition another coat 
must. be given every year. - The pole under the base does not even 
get the first attention, soon loses what remains of its shop” coat 
atter the rough treatment of erection, and peels off skin after skin 
of oxide. "True, this part of the pole is not exposed to the weather 
like its more fortunate remainder, but it is exposed to atmospheric 
moisture, and with serious results. 

An average base costs from 158. to 2Us., depending on its weight 
and ornamentation. Many corporations have gone in for bases 
9 ft. and 6 ft. high, decorated profusely with arms and all kinds of 
pretty designs; but we may leave these out of the question as 

wilful extravagances, and assume that the average base weighs from 
300 Ib. to 450 lb. 

If this luxury were relinquished it would make a difference of at 
least. £45 per mile of route for bases alone, excluding materials and 
labour for caulking, and cost of extra labour and carriage entailed 
by their presence. Probably the best part of £100 per route-milv 
would be saved as an average over the whole kingdom. 

Ventilation. If bases are not to be given up, let them at least be 
drained and ventilated, and if possible let them be designed aud 
erected so that they may be lifted out of the way, to allow the 
hidden part ef the poles to be painted. It is better to steady and 
centralise the base with distance pieces cast on, than to do any 
caulking, so leaving a passage for air and water. The water must 
be drained off, and that is facilitated if the concrete setting of the 
pole is raised in the shape of a cone above the surface of the’ road or 
path. Withan annular space at the top and drainage at the bottom, 
there is a thoroughfare which will prevent or minimise sweating. 
Far better is-it to leave off the bases altogether, even to be so 
literally iconoclastic as to break off existing bases and sell them in 
aid of the depreciation fund, for which our children will look with 
lamentations. 

This question of ventilation applies with almost greater force to 
the poles. The necessity for ventilating such closed spaces is 
acknowledged by every one who designs a feeder pillar. Pieces of 
armoured cable have been removed from watertight pipes leading 
from pole to feeder box. No water could enter rid the box, nor at 
the joint between pole and pipe, nor could it pass from outside by 
the cables at the top, as these are too well bushed, but the cables 
may conduct to the pipe the moisture which is deposited on them 
by sweating ; and the fact frequently observed when pulling out 
the cables, that they are covered with slime from top to bottom, 
makes this sourcé of moisture indisputable. The cable-pipes end 
in an easy bend, taken into the pole with the end upwards. Not- 
withstanding all these precautions the pipe filled with water in the 
course of three or four years, and the cables finally broke down 
through the armouring to earth. The same thing has occurred within 
our knowledge many times, and during the investigation of the 
failures from one to several feet of water were found in the poles, 
and in view of the way in which the poles were set, it is improbable 
that this water found its way in from the bottom. 

The question of sweating seems to require further investigation, 
for it is important even when the feeder cables are made of such 
materials and are treated in sucha manner that damp will not 
affect them, as the poles are reduced gradually by oxidation. 
Suitable ventilation top and bottom ought to do much to overcome 
this trouble, and it would help matters to coat the interior of the 
pole with Angus Smith's compound after manufacture. 

Experience gathered from various quarters seems to show that 
"side feeders” or section cables” should be taken out of the 


pillar somewhere near the top, passing to the pole in a pipe at that 
level. Heavily taped and braided I.R. or V.B. cables are better 
than lead-covered paper cables, and armouring is unnecessary and 
objectionable. 

Collars.—Another luxury, for which there is no more excuse than 
the base, and to which the objections are even stronger, is the cast- 
iron collar which conceals the joints in sectional poles. There are 
two per polc, costing from 28. to 3s. 6d. each, averaging, perhaps, 
zs. 6d. These trinkets run to £30 or so per average route-mile, and 
are worth saving on that account alone. They are nearly as elegant 
as warts on a tree trunk, and merely substitute their own ugliness 
for the ill looks, supposed or actual, of the returns made by the 
junction of the sections. Like the bases, these collars are rarely, if 
ever, lifted to paint the hidden parts of the pole, and few people 
know that they catch and hold rain. If they are examined, many 
are found to be broken. This follows on the entrapped water 
freezing. As many as 82 per cent. of the collars on one stretch of 
line were found in this state. Lift them, and a mass of rust is 
disclosed. The rust holds water like a sponge, and the pole, 
especially at the joint, is attacked continuously in this insidious 
manner. 


If collars are to remain, it is important that they be drained, and 


that the parts of the pole beneath shall be painted as regularly as 


tbe remainder. 

Span Wires.—For the very reason that poles arc too beavy, span 
wires tend in that direction also. High tensile strength and good 
galvanising are greater considerations than any other, and 7/15 or 
7/14 make strong enough spans for all but very heavy work. 

(funrd wires should be tied in at every span to localise breakage, 
nottied merely to keep them in position relative to the trolley 
wires. If clamps are favoured ayainst the simpler, cheaper and as 
effective binding-in, they should be made of malleable iron. 

Hangers.—'The use of bronze or gun-metnl fittings throughout the 
overhead equipment has become second nature in some engincers. 
Other things being cqual, gun-metal is the nicest material for the 
work. It is not liable to rust, and its constituents can be mixed in 
any proportion to suit the engineer, while it is considered an 
eminently safe metal when well made; but other things are not 
equal. 

Malleable iron, when made as it should be, and as it can be made, 
is nearly as strong as gun-metal, and is quite as safe in the sizes 
ordinarily used. Malleable iron goods must be well galvanised 
before use, and ought to be painted once every two years or so after 
the first three to tive years, except in special circumstances. Current 
net quotations compare as follows :— 


Bronze. Malleable iron. 
Straight line insulator castings ... 2s. 3d. 0s, 104d. 
Single pull-off „ ij . . 28. 7d. Is. Od. 
Double „ " s . . 38. 1d. 1s. Id. 


A large number of -tramway engineers declaro that it is im- 
possible to use malleable iron fittings in this country, while, on the 


other hand, a large proportion of others use malleable iron with 


satisfactory results. Economy without the sacrifice of safety can 
be obtained by the use of malleable iron fittings, and the saving per 
route-mile will be something like £8 if we assume 100 insulators 
per mile. 

Malleable iron hangers have the advantage over those made of 
bronze that no local action occurs between the span wire and the 


‘hanger. This action has not received notice hitherto, but it is 


marked, and is the cause of serious weakening of the span wire. 

An excellent instance of this action has come under the direct 
observation of the authors. On the whole of one route 54 miles 
long, the hangers are of bronze ; on another route, 4 miles in length, 
and a branch of the first, they are of galvanised malleable iron. 
While the span-wires where they clasp the bronze hangers are 
practically eaten through and have broken in several cases, the 
galvanising of the span-wires under the malleable iron hangers 
and on the hangers themselves is as good as it was when put 
up. That is conclusive evidence against the decay of the first 
span-wires being caused by rust. The same action occurs wherever 
the spau-wire is attached to secondary insulators in which the eyes 
are of brass. . 

Insulators divide themselves into two classes, primary and 
secondary. Of primary insulators, that most. commonly used con- 
sists of an insulated bolt contained in a metallic waterproof casing, 
of which the composition has been discussed above. The insulated 
holt is exposed from beneath to driven rain, to rain splashed from 
the trolley wire ear, and to water thrown during rain from passing 
trolley whecls, the last being the most serious, and, until recently, 
the most unexpected. Water thrown from trolley wheels contains 
conducting matter like copper dust from the trolley wire, brass 
dust from the trolley wheel, and graphite or oil from the trolley 
wheel bush or bearing ; and it is to that extent at least undesirable, 
as it must deposit in time over the insulated surface of the bolt a 
conductive layer. But, apart. from the deleterious action of the 
suspended matter, the water itself is injurious to the insulation, as 
we shall attempt to show. 

The firsts bolts were, and those most commonly used now are, of 
steel; comparatively lately the steel has been galvanised, and an 
alternative in the shape of a gun-metal bolt has been introduced. 
In all cases the average radial thickness of insulation is dg in., 
while the length of leakage path runs from 1 in. to 13 in. The 
reduction of this leakage path begins from the day of erection, and, 
sooner or later, depending in some unknown degree on local cir- 
cumstances, every bolt must fail. The trouble with them on the 
older lines has been acute, and recourse is had to all manner of 
shifts to overcome it. 

First of all, moisture attacks the exposed end of the bolt, and a 
semi-conducting film is deposited over the whole insulating surface. 


.- tA o0 — m 
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That may take a year, or two years, or in exceptional circumstances 
it may take no longer than six months. But the really dangerous 
action starts when the rust eats under the insulation from the 

end. Gradually and gradually that process goes on until 
the cylinder of compressed insulation begins to swell and to crack 
under the pressure of the increased volume beneath it, and at 
length there is no effective insulation at all except the j, in. 
radial thickness between the’ bolt and the hanger casing. A little 
more and that is bridged, with perhaps disastrous result. 


To galvanise the bolt but lengthens the period over which this , 


cycle of fate takes place ; it does not stop it. Obviously the cure 


should be to use brass bolts, which do not oxidise appreciably. 


Why, then, is the fact well authenticated that brass bolts fail even 
more frequently than iron bolts? 

Electrolysis is the main factor concerned in the destruction of 
both iron and brass bolts, although at first sight plain oxidation 
seems to be enough to account for the failure of the iron bolts, as 
explained above, and we will leave them for the time in order to 
consider the history of the brass bolt. Imagine slight leakage 
occurring over the insulated surface. In the presence of an elec- 
trolyte supplied by the trolley wheels, if by nothing else, particles 
of brass are carried down the stream and become deposited by 
degrees over the whole surface, leading finally to failure of the 
insulation. In the case of the iron bolts the same thing happens, 
but the deposit of pure iron is oxidised almost immediately and 
does not afford a good path. 

That very fact accounts for the remarkable spreading of the 
oxidising process. If the finely divided iron did not oxidise, the 
quarry from which the supply was taken would be deepened, while 
remaining fairly local, until a sufficient film to cause a breakdown 
was deposited over the insulation, as in the case of the brass bolt. 
Bat after every attack the eroded surface oxidises as well as the 


Fia. 1. 


deposited film, and raises the resistance of the affected surfaces, so 
that the next attack has to be made from another and easier 
quarter. These operations recur continually, and their field con- 
stantly widens until the metal under the bolt is reached and 
succumbs in due course. Directly that happens the insulating 
cover begins to rise off the bolt, and time only—of which there is 
plenty in five years—is needed to fissure the cylinder and effectually 
reduce the leakage path. | 

An interesting specimen of a complete harger with ear attached 
(fig. 1), which was removed from the line before failure occurred, 
shows to what a degree this action may go without serious con- 
sequences. Undoubtedly during wet weather the leakage across 
this hanger was considerable. 

A length of 5 miles was equipped with brass bolts; another of 
4 miles, in a much less pure atmosphere, but within the same 10- 
mile circle, had iron bolts. Neither were backed by secondary 
insulation, except such as might be afforded by sleeves of fibre. 
During heavy and continuous rain it was always the former line 
from which came reports of live poles," although many of the 
iron bolts had the appearance of being useless as insulators from 
the way án which tbe coating was split. It was a noticeable fact 
that brass bolts lasted for a shorter time, and failed even more 
suddenly than iron bolts because they gave so little visible notice 
of their intention. 

There are three ways in which these troublesome and expensive 
failures may be prevented or alleviated. First of all, we believe 
that entire prevention can be obtained by the insertion of a shield* 
between the trolley-wire ear and the hanger, in order to keep the 
bolt dry. The trolley-wheels cannot then throw water into the 
interior of the hanger. Secondly, the form of the hanger may be 
altered, making it nothing more than a metallic link between the 
ear and the span-wire, and providing for insulation by means of 
two (three per span) external and independent insulators. Lastly, 
the hanger may be composed of homogeneous insulation, such as 
glazed porcelain, something in the shape of a cable sealing-end, 
through the centre of which a plain metal bolt is passed. What- 
ever form the primary insulator takes it must be kept dry, or 
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leakage and carriage of metal will start. Therefore, this porcelain 
insulator should be provided with a hood of some light material 
to guard it against rain, and with the shield mentioned above to 
prevent access of moisture from the trolley-wheels. 

Secondary Insulators.— Those in most general use are of three 
kinds, known respectively as Brooklyn strains," turnbuckles, and 


^ . Fro. 2. 


globe strains,” with a fourth, the porcelain reel, coming into 
favour. 

The first two are adjustable. Actually they were never wanted 
in England; they are other things for which we have to thank 
America. No English lineman wants such devices during the 
erection of a line, and after this is once done there is still less 
necessity for them. Nevertheless, both types have been used by 
thousands. 

Of the other type, that is to be preferred which is the most 
homogeneous, and has least parts of any kind, and of metal in 
particular, while giving at least equal results in other ways. On 
every account the porcelain reel is the one to use. 

Born under adverse conditions, this insulator has withstood the 
unclean atmosphere of the Black Country and of the Potteries with 
remarkable success. 

While in malleable iron the smallest globe strain” can be 
bought in large quantities at 8d. to 8$d., the small reel runs to 
about 13d., and the large to, perhaps, 3d. Few engineers have 
considered either the smallest globe strain" or malleable iron 
safe to use; they bave indulged in the larger sizes in bronze, at from 
1s. 10d. to 2s. 2d., or even 3s. The use of the larger reel, then, will 
reduce the usual cost per mile by from £8 to £16, and another 
small saving can be made on flexible suspensions by inserting the 
reels into special jaws cast on the brackets. ! 

In order to simplify matters still further, and at the same time 
to increase the efficacy of the secondary insulation, a reel with more 
than one corrugation may be used, preferably one with three, and 
identical with that proposed above for the hanger. Under such 
conditions the whole insulation of a span would cost no more than 
2s. 6d. to 3s. 

Leakage and Electrolysis across Secondary Insulators.—That end 
of a “Brooklyn” or a “ turnbuckle” or a “globe” which was 
attached to the pole—the negative side of that part of the circuit— 
can be identified by the collection of copper sulphate which has 
formed close up to the insulation. In the same way the zinc first 
and the steel next of the span-wire where it encircles the reel insu- 
lators falls a prey to the action, and gradually changes into a mass 
of oxide. 

Insulated turnbuckles (fig. 2) are more liable than any other insu- 
lator to rapid deterioration. When used in the orthodox style, elec- 
trolytic action removes iron or brass from under the open end of the 
insulating material and splits it up as in the hanger, while turned 
the other way, with the insulator next the span-wire, the metallic 
ring or thimble is eroded and deposited over the negative surface 
of the insulating material and over the metal, but without any 
splitting taking place. For that reason it is better to use iron 
rather than brass, or the same troubles will arise as with brass 
hanger bolts. l 

Manchester uses triple insulation, but fate is pursuing her all tbe 
same. The end will be postponed, but it will come at last, as it 
will come to all, unless the source of the trouble is stopped by 
keeping the primary insulation dry. 

If the other types of secondary insulators are examined the 
characteristics of electrolysis will be found invariably. 

No one who has such facts in his possession can hope that the 
insulators on the tramways of England, taken as a whole, can last 
15 years, unless steps are taken to prevent the dangerons leakage 
that goes on now. 

Trolley- Wire and Trolley- Wire Ears.—Until quite recently the 
general practice bas been to use circular trolley-wire fastened to 
the supports by sweated ears. Circular wire suspended in this 
way is unsatisfactory, but the fault lies with the ears and not with 
the wire. 

The only problem involved is to provide an absolutely smooth 
and unbroken path for the trolley-wheel. If there is any change 
of section or gap in that path the wheel must jump, with the result 
that when no current is passing to the car the effect is identical with 
the effect of car-wheels at the joints of rails, and that when current 
is passing a more or less destructive arc is formed. 

This trouble is the direct cause of the substitution of flexible sus- 
pensions for rigid suspensions on bracket-arms, for double insula- 
tion could be managed without the “bowstring.” So long as the 
trolley-wheel runs with perfect smoothness, flexible suspensions 
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have no particular advantage over rigid suspensions, if the trolley- 
wire is as taut as it ought to be. In fact, we suggest that economies 
may be made in this direction now that figure-8 and grooved wire 
have come into fashion. 

There is no doubt of the efficacy of 8-wire in supplying the 
desideratum mentioned above, but the grooved section hardly does 
this, as the ears cannot be made to clear the trolley-wheels.* 
Nevertheless, the use of 8-wire is not extending in any marked 


degree. Two well-known firms of wire-drawers replied to an 


inquiry as to the ratio of 8 and grooved wire to circular supplied by 
them in the following terms :— ‘ | 

1. "We cannot say exactly, but the proportion of figure 8 is very 
small,and we have been informed that this is being practically 
discarded in America, where it was very much used a few years 

0.” = i 

2. “ The present ratio of demand for grooved is about 10 per 
cent. of the round, while figure 8 has practically ceased to be used 
according to our experience." 

These makers state that the extra cost of grooved and 8-wire 
(weight for weight) is from £2 7s. to £3 per ton, but a large user of 
8-wire writes that “there is no difference in the cost of wire, makers 
quoting us the same price per pound for each type." In any event, 
the difference in price is almost negligible, and might become so 
altogether if either section were used to the same extent that 
circular wire is now. 

Then with regard to erection, a correspondent who has designed 

a complete line of fittings for both grooved and 8 wires, and has 
supplied large quantities of both, but has not carried out the 
erection, says: The first cost of the fitting for the grooved wire is 
slightly more than the round, but not so much as in figure 8. It is 
very easily adjusted when up, and the wear on the fittings is 
practically nil. The wear of the wire is less than in the sweating 
system, as there is practically no under-running, and there is not. 
the objection of having heated wire as in the sweating. . . . The 
objection to figure-8 wire is that it is more difficult to erect than 
the grooved wire, and more expensive in fittings, and in requiring 
more experienced men to fix it, but when properly fixed it makes a 
very satisfactory job." 
On the other hand, the user quoted nbove on price says that 
“ there is no greater difficulty in erecting figure 8 than circular wire 
of similar sectional area, contractor's price for two recent contracts 
being the same per 100 yards for both. One section. we 
have had working has given us no difficulty cr trouble of any 
description," and he adds: in my opinion figure 8 is much 
better than grooved, one of the chief reasons being that the top 
lobe of the figure 8 allows a much better grip for ears than grooved 
wire, also the bottom lobe, if you use, say 2/0 section, ean be made 
so that the contact area to the trolley wheel is equivalent to 4/0 
circular.” The words in italics are pregnant with wisdom, as we 
shall see later. Š 

The fact has to be faced that circular wire with the present forms 
of ear means continual expenditure for repairs and an unpleasant 
feeling that too much depends on the linemen. Under these con- 
ditions—conditions which exist on 2,000 miles of tramway in this 
re ER are nearly 100 potentially weak points in every 
mile. 

It is possible that an ear will be found which will give a new 
lease of life to existing circular wire. We submit an ear for 
criticism which we have some reason to believe fulfils the require- 
ments, The great objection which we foresee will be raised against 
it is that it is a return to soldering just when everyone is trying to 
make mechanical ears for circular wire successful. In this ear the 
soldered area is less than bas been proposed before ; but the area is 
quite enough, and the part soldered to the wire is made of copper 
tapered off to flexible ends, in order to overcome the tendency of 
ordinary shallow-grooved ears to part from the wire at each end 
because of their inability to follow the small but frequent move- 
ments of the trolley wire at the points of suspension. These ears 
put circular wire on the same plane as 8-wire. 

The tendency in 1904 was towards heavier sections than the 1/0 
which was almost a standard for several years, and during the 
interval that tendency has become more strongly marked. Mr. 
Sayers eays that “there is no electrical necessity for using any wire 
larger than 0 S. W. G. . unlessthe traffic is extremely heavy," 
and in certain other special cases, as on curves of short radius. 
Our opinion is that an equivalent section to 2/0 circular wire is 
the maximum required by the average tramway. 

Those tramways using a 4/0 have sunk £80 and £56 per mile 
more than they need if they had used 1/0 or 2/0 respectively ; and 
those which have used 3/0 have sunk £48 and £24 extra. On Mr. 
McElroy's figures for the year 1904, the total capital sunk for no 
appreciable gain amounts approximately to £39,000 and £925,800 
respectively. 

Those figures are startling when one reflects that they relate to 
trolley wire alone, and to no more than 47 out of about 300 tram- 
ways in tbe kingdom. 

There is a real need for larger contact area between trolley wheel 
and wire than is possible with 1/0 or even 2/0 circular wire, and it 
may be that this need has helped engineers towards the use of 3/0 
and 4/0 circular wire, but the same effect can be obtained in a 
cheaper way by rolling 1/0 or 2/0 wire to a flattened curve on the 
under side. . 

We are the more insistent on the subject. of returning to smaller 
sizes becanse the figures of wear which we give show clearly that, 
points of suspension apart, No. 0 s.w.c. has a useful life which 
meets all present requirements. 

Although circumstances have prevented the figures being com- 
plete, and although much remains to be done in this way by other 
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. away the tubing aud leave no protection to the cables. 


&nd more competent observers, we think that the general statement 
above is fairly well borne out, and that there is some positive 
foundation for our conclusions :— | 

l. That the depreciation due to rolling friction is 
negligible. 

2. That sliding friction may be reduced to the same negligible 
quantity by attention to alignment and by the universal use of 
swivel trolley heads of the freest typo. 

3. The arcing is the most seriou’ trouble of all, and must be dis- 
counted by the use of modified trolley wire section and a comple- 
mentary trolley wheel. 

4. That the effect of an impure atmosphere requires further 
elucidation. 

5. That the method of suspension does not affect the wear, and 

6, That the effects of (a) height of wire and (^) pressure of trolley 
wheel require careful examination. 

[A collection of tabulated data followed.] 
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The Electrical Wiring of Small Buildings. 
By R. Rosson. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Newcastle, February 5th, 1906.) 


Ir lighting and heating are to be adopted by middle-class people 
of moderate means—that is, by persons living in houses from £20 
to £40 rental—it must be possible to give them a good installation, 
but one which will cost very little more than gas-pipes do to put 
in, especially in new houses, where the builder pays for the 
installation. Houses of under £20 rental are generally free-wired 
on the slot-meter principle, to which system nearly all the supply 
authorities are devoting a considerable amount of attention. Gas- 
pipes in six and seven-roomed houses can be pnt in for less than 
78. 6d. per point, good electric wiring in close-joint tubing at the 
very lowest for, say, 9s. or 10s. per point and switch for wiring 
only. : 

Want of ventilation, accompanied by dampness, will affect any 
method of wiring except screwed tubing, and as for vermin in 
dwelling-houses they are not worth taking intoconsideration. During 
the writer's experience of 13 or 14 years he has never seen any 
wiring so damaged except a little paraffined bell wire in one case. 

Although he has used many miles of close-joint tubing, and 
is still compelled to use it in large quantities, the writer's 
opinion of this material is a very poor one, but as it is the 
method adopted in ninety-nine cases out of every hundred for 
wiring this type of building, it is the system he will have to 
criticise considerably. The plasters used nowadays very 
often contain acid, and then it takes a very short time to eat 
' Not only 
is condensation to be contended with, but the moisture in the 
brickwork and plaster drains through the close joint into the tubing, 
and so finds its way to the switches, and very often eats away the 
wire ends and causes the wood patrasa to char or burn if the switches 
are mounted on wood blocks, as is usual in cheaper installations. 
This type of tubing is, to a certain extent, a mechanical protection, 
but it is by no means an uncommon occurrence to find nails driven 
right through the tubing and out again at the other side, and it 
does not take a large nail to do this—an inch oval brad is quite 
sufficient. The writer came across about 20 ft. or 30 ft. of such 
tubing damaged in no less than nine places by a joiner putting up 
picture beading, cutting right through the tubing and four or five 
wires, not even knowing he had gone through it., Builders and 
architects insist on having steel tubing, but will not pay for steel 
barrel, and think because they are getting a steel tube they are all 
right. In fact, in old buildings, where casing is second to nothing, 
they think you are trying to impose upon them if you suggest 
casing in preference to close-joint steel tubing." 

Though no good firm will put joints in & tube, they are often 
found, and cause no 'end of trouble. Frequently too many wires 
are drawn into a single tube, and the necessary drawiug-in boxes 
not having been fixed, the wires cannot be drawn out owing to one 
wire being twisted round and round another. 

The deterioration of the cable is a very common occurrence. 
Foreign rubbish is often put in, and soon perishes with the presence 
of a little moisture. A slight leak on the tubing often causes a 
fire if the tubing is not kept a reasonable distance from the gas- 
pipes and properly earthed. The use of a foreign instead of a 
C.M.A. cable will make 10 per cent. or more difference in the price 
of an installation, and more than one builder has informed the 
writer that we are building bouses to sell, and we want the lowest 
price; after we have sold the house we have washed our hands of 
it.“ Could anything do more to encourage bad workmanship than 
this? 

If there were any supervision cf installations during erection, as 
there sbould be, most of the faults would not occur. Fire offices 
have their rules, but never on any account dream of inspecting 
small houses until a fire occurs; thenthey probably send a clerk out 
of the offices, when it should be an expert. If the insurance people 
could afford a little more time and attention to go into the matter, 
they would easily see that a good cable run on split insulators makes 
a thoroughly sound job. What possible objection can there be to 
& good cable run on split insulators along the joists and through the 
joists in separate holes, and brought down in insulatiug tubing if 
inside the walls, or if outside, in a piece of casing? (In passing 
through the joists a -in. hole is large enough for each wire, and 
this prevents the cutting and hacking of great pieces often over an 
inch deep, weakening the joists to an enormous extent.) Wires 
could even be jointed, using this method, and make a first-class job 
that would easily compete with gas-pipes. If this were done, more 
than half our trouble would disappear. 
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Lead-covered paper-insulated cables are not advisable; they are 
too liable to be affected at the ends by dampness, and are very 
slightly cheaper than rubber-covered for small sizes. They also 
want very careful handling. A good job can be made with good 
lead-covered cables clipped to the joists and carried down the walls 
in casing, or protected with a metal shield. With the latter method 
you have earthing to see to again, and the lead, if let into the 
` plaster, is often affected by it. There are some very good jointing 
devices on the market for lead-covered cables, but these add con- 
siderably to the cost of small installations. On the whole, the 
writer consider» close-joint tubing is responsible for a least four- 
fifths of the electrical fires that take place. Perhaps we should 
not blame the system so much as the bad workmanship, which is 
less apparent with this system than any other. Poor cable comes 
next in order as a cause of fires. 

The writer has recently run some miles of flexible on insulators 
in several hundred cottages ; some of them have been in use nearly 
& year, and appear to be quite satisfactory. This arrangement 
would not do for the middle-class houses, but it is a system which 
can be done about 20 per cent. cheaper than casing in completed 
premises. 

If the split insulator system is satisfactory in works or large 
warehouses (and it is), and since it is as safe a method as screwed 
tubing for all ordinary work, why can it not be adopted for house- 
work? It only wants sanction and approval by the leading supply 
and insurance authorities. It would become the most generally 
used system of any, and help a great deal to get the small house- 
holder, who is the best-paying consumer, as he is the most nume- 
rous. Twin lead-covered cable makes a very nice and cheap job 
for heating circuits in a house, as wall switches seldom are required. 
The switch is usually beside the plug, and if more than one plug 
is on a circuit it can be looped from the last one. This style 
can be done nearly as cheaply as split insulator werk, and 
causes very little disturbance of the premises if put in after 
erection. l 

Wiring must only be cheapened by adopting a system that is 
simple and can be erected quickly and last a long time without 
repair. This can only be got by using skilled workmen, however 
simple the installation, and using nothing but the best British-made 
material, and paying particular attention to the cable. 


Physical Society. 


AT the meeting held February 23rd, 1906, Prof. J. PERRY, F. R. S., 
President, in the Chair, a paper by Mr. J. WALKER, entitled “ A 
Note on Talbot's Lines," was read by the Secretary. 

A paper on “Secondary Rontgen Radiation" was read by Dr. 
C. G. BARRLA. 

A paper by Messrs C. W. S. CRAwLEv and F. B. O. Hawes 
entitled Records of the difference of potential between railway 
lines when a train passes and at other times, and a suggested 
method for the observation of earth currents and magnetic varia- 
tions,” was read by Mr. Crawley. The experiments described in 
the paper were made on the London & South-Western main line, 
between Walton and Weybridge stations. To each rail of the up 
line a wire was permanently attached, and the other ends of the 
wires were connected to the terminals of a reflecting galvanometer. 
The deflections of the galranometer were recorded on a moving 
sheet of paper, and curves obtained showing the variation in the 
current through the galvanometer. The curves showed a con- 
cordance in the results from successive trains. The normal current 
through the galvanometer began to be disturbed about one minute 
before the passage of a train, and the disturbance lasted about two 
minutes It appears probable to the authors that the effects lare 
due to earth currents, and they suggest that by making the gal- 
vanometer very sensitive its deflections might furnish a means of 
Studying their variation. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 
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Three-Phase Leakare Indicator. 


In accordance with Rules Nos. 6 and 7 of the Special Rules for 
the installation and use of Electricity,” issued by the Home Oftice, 
an instrument is called for which will show immediately any defect 
in the insulation of the system. The readings of this instrument 
are to be recorded daily in a book kept at the generating or trans- 
forming station or switch house. In the accompanying illustration 
we show the three-phase leakage indicator for circuits in which the 
neutral points are not earthed, which has been put on the market 
recently by Messrs. FERRANTI, Lro., of Hollinwood, Lancs. The 
constituent parts of the apparatus are a long scale alternating 
current milliammeter reading up to 250 milliamperes, a spring four- 
way switch, a special resistance and three tell-tale lamps. The 
whole of the gear is attached to a polished slate base and is 
provided with fixing screws, thus making a self-contained piece of 
apparatus which can be fixed up on pieces of angle iron, or in any 
other way, in any convenient position. 

We are informed that Messrs. Ferranti, Ltd., have been notified 
by the Home Office that this apparatus fulfils the requirements of 
the special rules referred to, and that already a considerable 
number of these indicators are in use. 


! The three lamps are connected in star; to the artificial neutral 
point so formed one terminal of the milliammeter is connected, 
and thence, through a switch, to earth. The voltage of the lamps 
must correspond with the voltage between phases. Thus, if there 
are [500 volte between phases, two 250-volt 16-c.P. lamps must be 
used in series on each phase. Under normal working conditions 
the tell-tale lamps would glow with equal dulness, providing the 
insulation on each line is good. A slight leakage on any line, 
though not sufficient to be seen by the eye on the lamps, will be 
indicated on the milliammeter; with perfect insulation, therefore, 
no reading will be observed on the instrument. Directly, however, 
the insulation begins to fail this will show up on the milliammeter. 
Should one of the mains become of bad insulation the lamp 
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FERRANTI THREE-PHaSE LEAKAGE INDICATOR. 


belonging to it goes out, and the other two burn brighter. The 
object of having the lamps is to indicate directly & bad fault comes 
on the system without the attendant having to make observations 
on the instrument. In order to get a more accurate criterion of 
the insulation, readings must be taken periodically with the switch 
in positions 1, 2 and 3. By moving the switch off the normal 
position the earth on the artificial.neutral point of the lamp is 
removed, and each line is connected up in its turn to earth, through 
a resistance as well as the milliammeter. "This resistance is of 
such value that, with a dead earth on one phase, the instrament. 
will indicate a full scale deflection when connected to either of the 
other two, and zero when connected with that one pbase. Thus, 
for 500 volts between phases, the resistance is 2,000 ohms. The 
switch is provided with a spring which automatically brings it 
back to its normal position, thus preventing a careless attendant 
from leaving the switch in the wrong position. l - 


Stanley’s Patent Standards., 


The introduction of “ Invar” and special nickel steels, the co- 
efficient of expansion of which is so small (viz., under ‘000001 per 
degree F.) as to be a negligible quantity, excepting for laboratory 
use, has led Messrs. W. F. STANLEY & Co., Lrp., of 4 and 5, Great 
Turnstile, Holborn, W.C., to put upon the market special standards 


-——----——INSIDE GAUGE -- — 


of high accuracy, which have recently been patented by them. "Thes* 
have the advantage of a three-fold use, viz., (1; an inside standard 
gauge, (2) an outside standard vauge, and (3) a standard scale gauge. 
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These three are usually made as separate standards. These 
standards are all certified by the National Physical Laboratory, 
and are reliable for the standardising and testing of measures in 
all city and borough offices. They are also most important for use 
in high-class engineering works. Messrs. Stanley have recently 
issued an illustrated pamphlet regarding the standards that they 
keep in stock. 


Lantern Are Lamps. 


At the present day, when electricity is nearly always at hand, 
convenient methods of applying it to magic lantern use, in cases 
where a fairly powerful light is required, are much appreciated. 
In this connection Messrs. WHARAM & BORLAND, of Leeds, have 
introduced a handy miniature arc lamp, specially designed for 


* 


LANTERN ABE Lamp. 


lantern or small cinematograph use. These are suitable for any 
pressure up to 250 volts, and take about 4 amperes of current; con- 
nection is made to the supply at a convenient lampholder, by means 
of an adapter plug and flexible cable. 

. Both vertical and horizontal adjustments are provided on the 
lamp, which is adapted for hand feeding, and supplied complete 
with resistance, as shown in our illustration. 


A CONTRIBUTION TO THE THEORY OF THE 
SINGLE-PHASE INDUCTION MOTOR. 


By VAL. A. FYNN. 


(Continued from page 365.) 


Morors of this kind can also be “ compounded,” but not 
in the same sense as a continuous-current motor; such a 
disposition is shown in fig. 6. There the field generated by 
F is really due to the magnetising component of the current 
sent through r by k£’. "This current lags by 90° behind E?, 
and is therefore co-phasal with El, and, if the power factor 
of the motor be unity, also with the current through s. 
That being so, the current flowing through s!, which is 
the same as that flowing through s, must produce a field 
practically co-phasal with that produced by r. The shunt 
excitation is in this case, and by way of example, entirely 
supplied by the coil r (the D D circuit remaining open), 
whereas s! provides the “compounding ”—1.e., provides more 
or less of the motor field, the latter, however, tending to 
remain constant. 

Another method of varying the strength of the motor 
field for the purpose of varying the speed of an alternate- 
current shunt motor is illustrated in fig. 7, and consists in 
including in the rotor circuit along the motor field axis an 
E. M. F. of practically the same phase as that generated in 
that axis by revolution in the transformer field. This 


E.M.F., designated by E°, should be chosen in quad- 
rature with El, and can be derived from any convenient 
source, including the motor itself. In this case it is supposed 


Fia. 6. 


to be derived from a transformer T. If it is of the same 
direction as E R, then the speed of the motor will be reduced, 
because the field will be strengthened, and E B will become 
nearly equal to K T at a lower speed than would be the case 
with the weaker field generated by h R only. The greater 
E? the slower will the motor run, provided, of course, the k. M. F. 
impressed on the stator remains constant, and thus keeps 
E T constant or nearly so. If E? is connected up in opposi- 
tion to E R, the motor field will of course be weakened, since 
the resultant H. M. F. in the D p circuit will decrease, and in 


b 


FIG. 8. 


consequence the speed will rise in order that E B may 
nearly equal H notwithstanding the weaker motor field. 

In fig. 8 is shown by way of example one method of vary- 
ing either the working k. v. y. designated by E T, or k B the 
back k. M. F., without varying the transformer or the motor 
field. An auxiliary k. u. F. designated by Es is for this pur- 
pose included in the armature axis (c €) of the rotor. This 
auxiliary k. M. F. should be of the same phase as that induced 
along that axis by transformer action, and therefore co- 
phasal with El. It is shown as derived from a transformer 
T, which can be connected in parallel with the supply, or it 
can be obtained from any other convenient source, 
including the motor itself. The k. u. r. impressed on the 
stator is supposed to be kept constant; and in this 
case at nearly synchronous speed, the motor field will 
practically equal the transformer field, and En will 
practically equal the k. Ml. F. induced by the transformer field 
in the armature axis of the rotor. If E? is now introduced 
into the armature circuit, and its direction is so chosen that 
the resultant E T becomes greater than it was before the 
introduction of E, then the speed must evidently increase in 
order to allow E B nearly to equal the greater ET. [n a 
motor where the motor field is solely due to rotation, the 
increase in speed thus brought about will not be proportional 
to the increase of xk T, because the motor field itself will 
increase with the speed. When a wide speed regulation is 
required it is, therefore, advisable to provide means by which 
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the motor field can be kept constant, or even reduced, not- 
withstanding a rise in speed. Such means have already 
been indicated ; one example was shown in fig. 5 and another 
in fig. 7. It is clear that saturation must soon be reached 
if the field is allowed to increase with the speed. 

Should E be chosen so as to oppose that E. M. F. which is 
induced along c © by transformer action, it can be looked 
upon as either decreasing the resultant E T, or increasing E B. 
Whichever view is taken, the result is the same, 7.e., the 
speed will be lowered. ; 

The author has found that the inclusion of self-induction 
in the armature axis of the rotor is detrimental to the 
operation of the machine. This contention is fully borne 


out by the author’s theory as laid down in this contribution. 
In order to avoid this inconvenience when regulating the 
motor as has just been described, it is advisable to make 
use of the arrangement shown in fig. 9. The auxiliary E. M. P. 
is there derived from a non-inductive resistance w on which 


an E.M.F. of suitable phase is impressed, which, of 
course, can be derived as before—for instance, from the 
mains. Instead of a non-inductive resistance, a capacity 
can .be used, and this latter will, help to improve the power- 
factor of the motor. 

Another method of influencing the magnitude of E B, the 
back E.M.F., without varying either the transformer or the 
motor field, is shown by way of example in fig. 10. Two stators 
A and B are placed side by side, enclosing the double rotor 
RÌ RU. One of the stators, say, A, carries the winding 8. 
The rotors carry two windings. The one (the armature 
winding) embracing one rotor only (R') is short-circuited at 
the commutator c co-axially with s; the other (the field 
winding) embraces both rotors, and is short-circuited at the 
commutator D at right angles to the axis of s. The motor 
field is generated in both rotors and stators, because the field 
winding embraces them both. At nearly synchronous speed, 
the total number of lines will be equal in the transformer and 
in the motor field. The winding responsible for the back 
E.M.F. in the c circuit, however, only embraces one rotor, and 
consequently only a part of the motor field, so that the smaller 
that part is, the greater will have to be the motor speed in 
order to produce the required back E. M. r. with the help of 
that reduced field. The speed can be varied, for instance, 


by varying in some well-known way the magnetic reluctance 
of the path for the motor field afforded by the stator B, thus 
forcing more or less lines to link with the armature winding 
responsible for the back E. M. F. 

As a last example we will describe one type of motor in 
which the working k. M. F. is impressed on the armature by 
conduction, whereas the motor field is generated in the 


Fig. 11. 


motor itself by rotation in a field corresponding to the trans- 
former field in motors in which the working E.M.F. is con- 
veyed to the armature by induction. The motor selected 
for this example is shown diagrammatically in fig. 11; 
the E.M.F. (E T) impressed on the armature can be varied, 
for instance, by means of the regulating lever L a. The 
field produced by the armature ampere-turns is equalled and 
opposed by a field due to 2 co-axial winding K disposed on the 
stator; by this means the armature self-induction is 
neutralised. Another winding 8 disposed co-axially with K 
is connected in parallel with the supply, and produces a field 
in that axis which lags by 90° with respect to EI. By 
rotation in this field, an k. M. F. co-phasal with that field is 
set up along D D, and produces a field in that axis which 
will lag behind the E. M. p. producing it by 90°, and. 
which, therefore, will be co-phasal, or nearly so, with 
El. The armature circuit being devoid of self-induction, 
the current in that circuit will be practically co-phasal with 


Fic. 12. 


its E.M.F.—that is, with El, and a torque will be set up 
between armature current and motor field in the same 
manner as, for instance, in fig. 1. The back k. M. F. is again 
dependent on the motor field and indirectly on the field due 
to 8, also of course on the speed. Now the field due tos 
can be regulated in a number of ways; for instance, by 
means of the lever L r. The direction of rotation can be 
reversed by reversing the current through the armature or 
reversing the motor field ; the latter can be achieved by 
reversing the current through s by means of the switch N. 
The field produced by 8 can be weakened or strengthened 
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with increasing load by making the armature ampere-turns 
greater or smaller than the ampere-turns in the winding x. 
With this arrangement any desired speed can be obtained. 
Quite a number of variations of this arrangement are 
possible. In fig. 12, one transformer only is used for both 
armature and field circuit, and in addition the arrangement 
of the brushes on the commutator is somewhat different. 
It is the converse of that rightly known as the Latour dis- 
position, and which was also arrived at by the author, but 
independently of Mr. Latour. As a rule, it is the armature 
axis which is short-circuited by brushes disposed on that 
plan ; here it is the field axis. In the figure, that portion of 
the rotor winding which does duty as armature-winding is 
distinguished by heavier lines. In another modification 
part of the winding K could be made use of as 8 winding. 
te separate rotor windings could be used instead of one 
only. ! 
Although this motor can be regulated perfectly as far as 
speed is concerned, it will not start when connected up as 
shown in figs. 11 and 12. There are, however, a number of 
ways of starting such a motor. In fig. 13 a starting wind- 


ing S T is provided, disposed in the axis D D, and at 
Starting connected in series with that part of the arma- 
ture which is not short-circuited, whilst the winding 
K is left out of circuit and the winding s is 
also disconnected. The motor will start as a series 
induction motor, the short-circuited portion of the rotor 
acting as the armature winding (heavy lines in fig. 13), and 
the remaining portion doing duty as field winding. The 
_ current is conveyed to the former by induction from s T in 

the axis D D, whereas the current exciting the motor field is 
conveyed to the rotor by conduction and in the axis cc. 
This mode of starting the motor has been selected purposely 
in order to demonstrate the extreme pliability of these 
alternate current motors. After the motor has started, the 
original connections can be re-established, care being taken, 
of course, to connect up the winding s so as to secure a 
continuance of rotation in the same direction. The s 
winding can also be used at, starting. In the early stages, 
and as long as the back B. Bi. r. along the axis pp has not 
attained comparatively appreciable values, the motor will 
behave as a short-circuited transformer ; the current through 
ST, and consequently through the rotor in the axis c c will be 
very nearly in quadrature with ki, and since any field due 
to 8 must be in quadrature with x! the field due to s will be 
nearly of the same phase as that produced by the current 
flowing through the rotor in the axis c c, the winding s will 
consequently assist the starting. | 

Some years ago the author devised means for improving 
the power factor of machines, such as are shown in fig. 1; a 
paper on the subject is now before the Institution of Elec- 
trical Engineers, so that these means need not for the 
moment be more particularly referred to here. They are 
easily applicable to the new motors here described and 
materially improve their operation. 

There can be no doubt but that the term “single-phase 
induction motor" is a misleading one, inasmuch as it 


implies identity between such motors and those known 
as polyphase induction motors. The two are, however, very 
different, and the sooner this fact is universally recognised 
the better. 

(To be concluded.) 


THE NAVAL ENGINEER AND ELECTRICITY. 
By C. ALFRED SMITH, B. So., A. M. I. E. E. (Tarn R. N.). 


IN the ELECTRICAL Review of February 2nd there were 
three separate and distinct articles with titles apparently 
entirely different, but upon subjects somewhat closely con- 
nected. There was a short editorial article entitled ** Engi- 
neering- in the U.S. Navy," an article called The Up-to- 
Date Engineer," and one upon “ Electrical Power in the 
American Navy." 

The leader reminded us that the chief of the Bureau of 
Steam Engineering is somewhat alarmed at the present 
position of affairs in the U.S.A. Navy, and those of us who 
have followed closely the official inquiry into the unfortunate 


Bennington disaster will certainly be of opinion that 


there is good cause for alarm ; for in that awful disaster, in 
which many men lost their lives, and the rest of the crew 
were wounded, the sole reason for the boiler explosion was 
because of the negligence of a young ensign, a youth who 
would correspond to the young English sub-lieutenant 
straight out of Keyham. Such an accident—or, rather, 
perhaps, it would be more correct to say such negligence— 
has never yet been known in the British Navy. It is, how- 
ever, rather surprising that inexperience has not been the 
cause of accidents, when one remembers the great respon- 
sibility which not 80 very many years ago was thrown on 
the shoulders of young Twenty-one immediately he graduated 
from the Naval Engineering College. 

The situation was saved on more than one occasion 
because of the practical knowledge of engineering work 
which the youthful officer in charge had obtained in the 
dockyard ; but in common justice to an efficient branch of 
the service it should be said that the engine room artificers 
have always rendered splendid assistance (as well as ise 
to the officer of the watch. Therefore, one may be excus 
for a passing protest against the recent Admiralty order, by 
means of which stokers will apparently do the work for 
which these engine room artificers are trained for. 

The United States Government attacked the problem of 
naval engineering some years before our own Admiralty 
made their recent alterationg ; and it may be that we shall 
benefit by their experience. But the problem is by no 
means settled. 

It is quite obvious that the man in charge of these 
floating masses of mechanism, which we call warships, must 
be indeed an up-to-date engineer. Therefore, the prescrip- 
tion for obtaining this useful product of education given by 
Mr. Deepholte is of interest, although there are & few points 
in connection with the training followed in this Far Eastern 
college of which he writes, which are open to criticism. The 
chief one is that the time of training is all too short, for 
three years is certainly not sufficient to do both the theo- 
retical and practical sides of engineering training. The 
** Sandwich ” system, approved of by the London University, 
whereby six months’ workshop and six months’ college work 
is done by the would-be graduate in engineering, is splendid 
in its way, but there is not enough of it. If only parents 
could be made to understand, it is quite as difficult, 
if not more so, to train a professional engineer than a 
doctor. But it is the fault of the present day ; parents wish 


, to rush their sons through their engineering training all too 


quickly. It is the rather unwholesome desire to get, quick 
returns for a small expenditure of time and money, which is 
all too rampant in our profession. Four years is not a 
sufficiently long periods for college and works. And if in a 
four years' course there is not time to finish an engineer's 
training, then three years is nót good enough. So much 
for the few remarks on the most interesting article on the 
“ up-to-date ” engineer, who would be more up to date if his 
training were twice as long. 


Vol. 58. No. 1,476, Maron 9, 1906.] 


THE ELECTRICAL REVIEW. 


411 


Lastly, the article on electrical power in the American 
Navy. It does not seem to have much connection with the 
up-to-date engineer, but it can be used to sound a warning 
in connection with Admiralty methods. It is not so very 
long ago that my Lords awoke to the fact that it required 
an expert electrical engineer to advise them upon electrical 
matters. When Mr. Wordingham's appointment was 
announced, we all felt that changes rapid and sudden would 
follow. But beyond somewhat spasmodic attempts to bring 
the Royal Dockyards up to date—it is only five years ago 


that there was not a single motor-driven machine tool, crane ` 


or shaft in the whole of the Devonport Dockyard—very 
little has been done, and the system of the Admiralty with 

rd. to electricity on board of ship is wrong. Electricity 
has been called upon, justly and unjustly, to answer for 
many things, and many ingenious crimes invented by our 
friends of the gas industry, but there has been more friction 
on board of ship among the executive and the engineers 
because of the use of electricity than for any other reason. 
The engineer lieutenant is responsible for the whole of the 
contents of the engine-room except any wires which are led 
from the dynanfo terminals. Imagine such a state of affairs! 
In his own engine-room there are circuits of which the 
engineer is too ignorant to touch, yet for which he must 


supply the necessary power ! 
Now the use of electrical power in warships is being 


extended as it is on land; electricity is no longer used only 


forlighting purposes, and it is only right and proper that 


the engineer officer should be entirely responsible for the . 


whole of the electrical apparatus. The torpedo lieutenant, 
good sort as he is, is usually somewhat of an amateur in 
electrical matters, and even though he may know the 
. theory of his subject, he has had no real engineering 
training. | 

Those of us who pursue our avocations ashore are not 
always aware, or do not always remember, what an extremely 
complicated box of machinery the modern man-o'-war is. 
Think of a central station, with 70 separate and distinct 
auxiliary steam-driven engines, many of which are compound 
and all of which are used for such various purposes as 
driving feed pumps, steering engines, refrigerating machines, 
electrical generators and other “ auxiliaries.” The central 
station man would at once say that several of these engines 
should be motor-driven ; and, perhaps, if the old school of 
engineers had more training in these matters economies 
would be effected in this way. 

A few weeks ago I paid a visit to the new College at 
Osborne, but space does not allow me to discuss what I saw 
there too fully. There is much to praise, and there is one 


thing to blame ; and that is, that sufficient importance is not 


given to electrical engineering matters. It is fairly safe to 
say that in a few years oil engines will be used for driving 
various dynamos on board of ship, but at present nothing is 
done to instruct the young cadets in this branch of engi- 
neering. The internal combustion engine and the dynamo 
provide the sole motive power of the submarine ;* yet how 
few are the engineers or executive oflicers who know very 
much about either? The Admiralty, in order to produce 
the ** up-to-date " engineer, should provide fuller instruction 
in electrical matters, both for the cadets at College (Osborne, 
Dartmouth and Keyham) and also for the Naval officers who 
have graduated. The use of electricity would then probably 
be extended in the dockyards and on board of ship. 


THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


I.—ARGENTINE REPUBLIC. 


Introduction.—In this series it is proposed to give an outline of the 
opportunities which present themselves in what are known as the 
“ neutral markets of the world," i.e., in such markets as have not 
yet taken up manufacturing industries to any great extent, and 
hence offer the greatest openings for trade for countries which are 
essentially manufacturing countries. It is intended, generally, to 
deal with the industrial and commercial conditions of the several 
markets with particular reference to the opportunities they atford 
for electrical enterprise. 


The Argentine Republic has been selected as the first of this 
series mainly because of the extraordinary developmente which 
this country is at present undergoing in every phase óf its industry 


' and commerce. 


The population of Argentina does not exceed 5,500,000; never- 
theless, the imports in 1905 amounted to £41,000,000, and the 
exports to £65,000,000, making a total trade of £106,000,000, or an 
average per inhabitant of over £20. The only countries which 
have a greater average total trade per inhabitant are Holland, 
Switzerland, Belgium, and the United Kingdom. This fact in 
itself should be sufficient to attract the attention of manufacturers 
of all classes to this market. Moreover, comparing the total 
figures for 1905 with those for the previous year, we find 
that the imports increased by about £3,600,000 and the exports 
by about £12,000,000, whilst the figures for 1904 showed an 
increase .of nearly £12,000,000 over the average of the pre 
vious five years in the imports, and an increase of about 
£14,000,000 in the exports. The detailed figures for 1905 are 
not yet available, but the figures for 1904 show a marked increase 
in the importation of electrical goods. Taking a few of the head- 
ings given in the trade returns for Argentina, we find that the im- 
ports of telephone apparatus in 1904 amounted in value to 25,107 
pesos (peso = 4s.), or an increase of 8,792 pesos on the quinquennial 
average; almost halfthe imports are from Belgium. The value of 
dynamos imported was 60,946 pesos, an increase of 6,453 pesos; 
25,465 pesos were from the United Kingdom and 21,561 pesos from 
Germany. The imports of material for electrical appliances 
amounted to 304,095 pesos, or an increase of 108,823 pesos; the 
imports from Germany amounted to 117,115 pesos, an increase of 
51,156 pesos; from the United Kingdom 98,040 pesos, an increase of 
40,733 pesos ; and from the United States 28,686 pesos, a deorease of 
17,320 pesos. Motors, other than wind motors, were imported to 
the value of 571,433 pesos, an increase of 244,286 pesos; from the 
United Kingdom 123,854 pesos, an increase of 59,926 pesos; from the 
United States 228,689 pesos, an increase of 131,095 pesos ; and from 
Germany 109,673 pesos, an increase of 51,468 pesos. Wire and 
cables for electrical purposes were imported to the value of 662,213 
pesos, an increase of 144,654 pesos; the imports from Germany 
exceed those from all other countries together, and amount to 
453,046 pesos, an increase of 217,024 pesos; the imports from Italy are 
next, amounting to 92,894 pesos, an increase of 92,894 pesos; the 


. imports from all other countries show a decrease as compared with 


the average of the previous five years; in.the case of the United 
Kingdom this decrease amounts to no lessthan 74,087 pesos. Elec- 
tric meters were imported to the value of 40,776 pesos, of which 25,200 
pesos were from Germany. Electric bells are practically all of 
German origin, whilst two-thirds of the electric ventilators im- 
ported come from Italy. Carbons for arc lamps were imported to 
the value of 27,054 pesos, of which 14,417 pesos were from Germany; 


. and there were practically none from the United Kingdom. Arc 


lamps were imported to the value of 34,786 pesos, and incandescent 
lamps to the value of 99,274 pesos; of the former 25,222 pesos were 
from Germany, and of the latter 56,376 pesos. 'Tramway material 
was imported jto the value of 499,958 pesos; the imports from 
Germany amounted to 200,313 pesos; from United States 142,894 
pesos, and from the United Kingdom 103,610 pesos. In telegraph 
material, the United Kingdom holds almost the whole of the trade. 

So much for the statistics of the imports of electrical goods, 
which go to show that, as a general rule, the imports from Germany 
have increased greatly, whilst in most cases those from the United 
Kingdom have not increased in anything like the same ratio. In 
many cases the cause of this increased trade with Germany may 
be traced to the fact that German capitalists have taken a keen 
interest in South American undertakings, and particularly in those 
of Argentina, hence the supplies for these undertakings have been 
of German origin. The interest which German capitalists have 
taken in Argentine enterprises was recently commented on by the 
German Minister at Buenos Ayres, who stated that German capital 
in that country was in a very flourishing condition, and that its 
employment was being greatly increased, particularly in electrical 
enterprises. The change in the last few years in the conditions on 
the Argentine market as to the countries supplying electrical 
machinery is extremely interesting. Reporting in 1898 Mr. 
Worthington, the Commissioner appointed by the British Govern- 
ment to inquire into the conditions of trade with South America, 
stated, with reference to Argentina, that the bulk of electric light 
plant, and practically all the electric traction plant, was imported 
from the United States, and that American manufacturers had 
gained their trade by supplying machinery to the requirements of 
the market, and capable of working well under local conditions. 
In the Commissioner's own words:—'' The American electric 
machinery is looked upon as the most advanced. The English, I 
am told, have not kept pace with the American improvements and 
new inventions, whilst the Germans have carefully watched and 
promptly copied the Americans." German manufacturers are now 
evidently gaining the reward of their labours at the expense even 
of American manufacturers. 

In all parts of Argentina concessions are continually being 
granted for electric lighting, power and tramway works, but in 
this connection it may be well to repeat the warning recently given 
by the British Consul at Rosario, that great care should be taken 
by capitalists to ascertain the legality, exact terms, &c., of conces- 
sions before making any investments. Amongst some of the works 
recently undertaken, or proposed to be undertaken, may be men- 
tioned the electric lighting of Rosario, and the electrification of its 
tramways, the electric lighting of Bahia Blanca and other towns, 
the extension of the electric tramway systems of Buenos Ayres, the 
installation of new telegraph lines and the extension of those at 
present existing. Proposals are also being made for an extensive 
system of underground railways for Buenos Ayres, and it is 
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stated that German capital is already interested in this pro- 
ject which promises to be a very important work. The construc- 
tion of port works at Rosario, which is now being carried out by 
two amalgamated French firms, although, perhaps, not of direct 
interest from' an electrical point of view, may be cited as a further 
proof that great developments are being made in the conditions of 
the country. Recent notices in the Argentine Press state that the 
Minister of Public Works proposes to ask Congress to sanction 
the construction of extensive port works at Buenos Ayres, as the 
poc port has become inadequate to cope with the increased 
trade. 

The duty leviable on electrical goods in Argentina is, as a rule, 
25 per cent. ad valorem with the exception of certain kinds of wire 
which pay only 5 per cent., certain kinds of shades which pay 
40 per cent., and carbons for arc lamps which pay 35 per cent. At 
the present time a surtax of 2 per cent. ad valorem is leviable on 
all goods paying & duty of 10 percent. or more, so that in the great 
majority of cases electrical goods would pay 27 per cent. ad valorem. 
The valuations for duty are fixed from time to time by the Customs 
authorities. Duties are payable in gold (1 peso gold = 4s.), but 
national currency is accepted at the rate of 1 peso — 44 cents. 
Machinery, main pipes, &c., for the public installation of gas or 
electriclighting are only dutiable at 5 per cent., and in many cases 
special provision is made that the goods necessary for certain 
public works shall be admitted duty free. 

The following are amongst the chief importers of electrical goods 
in tne larger towns of Argentina :— 

Buenos Ayres.—Cia Luz Electrica y Traccion del Rio de la Plata ; 
Cia Sud Americana de Luz y Fuerza; Cia de Alemana Trans- 
atlantic; Cia de los Tramways de la Capital; H. Kruger, 386 
Florida; Otto Straube, Congallo 1,701; Adolfo Mantels & Co., 
Belgrano, 602; Juan Quevado, Cangallo, 380; Augusto Parcus, 
Moreno 477; Juan Carosio y Cia, Sulpacha 433; Le Roy de 
Bonneville Edmundo,  Cangallo 1,268; Walter  Kohlstedt, 
Moreno 487. 

Bahia Blanca.—Empresa de Luz Electrica. 

RKosarto.— Wedekind & Weihmüller, Libertad 754. 

Apart from these, there are, of course, the large importing 
dealers who have their own agents in Europe and who often visit 
producing markets themselves, and the smaller ones, who order 
through agents and travellers. In the case of firms having their 
own buying agents in England, payment is usually made on this 
side, against shipping documents. For direct trade good travellers 
or agents are practically indispensable, as the personal element 
enters very largely into business. In this respect it may be 
mentioned that in Buenos Ayres atax of about £4 7s. 6d. perannum 
is levied on foreign commercial travellers, whilst in other provinces 
the taxes range from £8 15s. to £147 per annum. The travellers 
should be well supplied with catalogues printed in Spanish, which 
is the lan e of the country, with prices in Argentine currency, 
and weights and measures in the metric system. Samples and 
models -are also of great value in gaining orders. Samples without 
commercial value are admitted free of duty ; samples of value are 
charged with duty which is refunded on re-exportation within 
six months. Advertising of thd most elaborate and expensive 
type is very much in vogue. It is important to note that a 
contract signed in the United Kingdom cannot be enforced in 
Argentina, unless it has been viséed at an Argentine Consulate in 
the United Kingdom. 

In conclusion, it may be stated that in a recent report the 
British Consul at Buenos Ayres wrote as follows:—'' The oppor- 
tunities for the extension of British trade appear to exist in every 
direction and in every line of business. What is wanted are the 


people who are willing, and also qualified, to take advantage of the 
openings." 


~ 


NEW PATENTS APPLIED FOR. 
_ Oom - Aa ln this journal by W. P. THompsox & Co., Electrical Patent 


gb Holborn, London, W.C., and at Liverpool, to whom all 
inguiries should be addressed. 
13.95 4/05. Improvements in and relating to adjustable electrical resist- 


ances. G. Hakkison, (Electric Railway Improvement Co., U.S.) (Date 
applied for under Rule 5 of the Patents Rules, 1905, July 6th, 1905.) February 
19th. (Complete.) 

4,019. Improvements applicable to lighting by means of electric arc lamps 
and to other purposes." F. M. Lewis and H. C. HvoHEs. February 19th. 


, 4,032. “A portable electric and mechanical signalling apparatus for 
BH and giving alarm or call at a distance." J. W. Hintze. February 


4,040. “Improvements in or relating to wires or conductors for elec. 


trically-propelled tramcars and other vehicles." W. H. Bkocksorr. Feb- 
ruary 19th. 


4.057. Improvements in contact-breakers for use in connection with electric 
ignition systems for internal combustion engines." THE ELECTRIC IGNITION 
Co., Lro., and F. H. HarL, February 19th. 


4.076. Improved dashpot or checking device for electric meters nnd the 
like mechanism." E. Favviw, E. Auior and E. Cueneacx. February 19th. 
(Complete.) 

4,081. “Improvements relating to the manufacture of incandescing bodies 
for electric incandescent lamps." A. Just, F. Hanaman, H. LANDESBERGER, 


i pn and the firm VEREINIGTE ELEKTHICITATS AkT.-Gres. February 
t » 


4,100. “Improvements in and relating to current collecting devices for 
electrically-propelled vehicles." TE BhirisH. THoMson-Houston Co., LTD. 
(The General Electric Co., United States.) February 19th. 

4.102. Apparatus for measuring, indicating and registering speed by means 
of a dynamo in combination with a solenoid provided with a core, whereby the 
indicator is actuated,” W. Mecke. February 19th. 


4,151. “Improvements in and relating to pulleys for the trolleys of electric 
railways, tramways and other purposes." K. WELSH. February 20th. 


- 


4.161. Regulation of alternating-current systems by means of an electric 
storage battery operated in connection with converters." E. V. BTEBBINS. 
February 20th. 


4,163. ' Improved regulating arrangements for use in connection with electro- 
mechanical systems for propelling automobiles and the like." H. Pieper. 
(Date applied for under Patents Act, 1901, February 28th, 1905, being date of 
application in Belgium.) February 20th. (Complete.) 

4.190. . in and connected with electric switches. 
THoRocoop. February 20th. 

4,290. ‘Improvements in condensers for wireless telegraphy and other uses.“ 
W. W. Mssik. February 90th. (Complete.) 

4,9221. "Improvements in oscillaphones or wave-responsive devices." W. W. 
Massie. February 90th. (Complete.) 

4,229. ‘‘ Improvements in electrical measuring indicating or relay apparatus.” 
J. Berx. February 0th. (Complete.) 

4,396. ''Improvements in sparking plugs." 

4,252. Battery coil and sparking plug testing machine.“ 
G.HENMAN. February 21st. (Complete.) 

4,272. ‘* Electrical safety lock." G. Hinr. February 21st. 

4,292. “ Improvements in or relating to incandescent electric lamps." H.E. 
Morris. February 21st. 

4,908. "Improvements relating to electrical apparatus for training and 
elevating heavy gung."  VickERs, Bons & Maxim, p., and C. L. SUMPTER. 
February 21st. 

4,818. "Improvements in and means or apparatus for driving and controlling 
electrically-operated capstans, hoists and like hauling and winding tus.“ 
CLARKE, CHAPMAN & Co., Ltp., and H. WaLker and G. W. Money. February 
21st. (Complete.) 

4,922. "Improvements in and relating to electric controllers." Taz BRITISH 
THomson-Hovusron Co., Lrp. (The General Electric Co., United States.) 
February 21st. 

4,300. A mechanism to complete a circuit (electric) at any or every hour and 
minute of the day and night." H. E. TavLoR. February 22nd. (Complete.) 

4,335. Improved means for regulating the voltage in electric furnaces.” 
C. BiNGHAM. February 22nd. 

4,8360. ‘Improvements in electric furnaces.” C. BincHam. February 22nd. 

4,343. An arc lamp." T. L. CanBoNE. (Date applied for under Patents 
Act, 1901, February 27th, 1905, being date of application in Germany.) Feb- 
ruary 22nd. (Complete.) 

4,350. ‘Improvements in and relating to electrical governors for the control 
of gas engines used for the generation of electricity." H. E. Surrn. February 

4,855. An improved accumulator grid." J. G. Roy. February 22nd. 

4,358. ‘‘ Improvements in and connected with the prepulsion of perambulators, 


bath chairs and other vehicles by electrical or other motors.” . H. DuxzLE v. 
February 22nd. 


B. H. 


J. ALDIGIER, February 21st. 
E. Bnisrowr and 


iiie “Improvements in electric arc lamps." W. R. Ripixos, February 
nd. 

4,405. ‘‘Improvementsin apparatus for electro-plating." S. WxiLL. Feb- 
ruary 22nd. 

4,459. Improvements in or relating to the regenerative control of elec. 
trically-propelled vehicles." A. RawortH. February 23rd. 

4,489. “Improvements in dynamo-electric machines." H. H. RALSTON. 


(Date applied for under Patents Act, 1901, March 1st, 1905, being date of 
application in United States.) February 23rd. (Complete.) 


4,493. “Improvements relating to armature windings for commutating 
electric machines especially for high-speed machines." THe PHasix Dynamo 


MANUFACTURING Co., LTD., and R. Pont. February 28rd. 
4,510. 


"Improvements relating to dies for forming accumulator plates.“ 
A. J. BrawcHoN. (Date applied for under Patents Act, 1901, February 24th, 
1905, being date of application in France.) February 23rd. (Complete.) 


4,618. ‘‘Improvements in and relating to electric motor control systems 
specially applicable to the operating means for bulkhead doors and the like.“ 

HE BnrrisH THomson-Hovuston Co., Lrp. (The General Electric Co., United 
Btates. February 23rd. 


4,514. "Improvements in systems of motor control.“ 
TnHoMsoN-HovsTON Co., LTD. 
February 28rd. 

4,517. Improvements in megaphones and the like." 8. E. PARES. 
February 2Ath. S 

4,518. “Improvements in devices for electrically controlling and operating 
the points of electric railways and tramways.” J. B. OrsAHr. February 24th. 

4,519. "Improvements relating to the electrolytic deposition of copper.“ 
H. E. Dol. HIN. February 24th. 

4,528. ‘‘ Improvements in electrical igniters for internal combustion engines.“ 
R. J. Vyner. February 24th. 

4,530. “Improvements connected with electric motors, rca an 
working cranes, lifts and such like."  VERiTYS, LTD., and C. B. A 
February 24th. 


4,535. '*A new and improved method of and apparatus for detecting electrical 
oscillations." L. H. WALTER. February 24th. 


Tur BRITISH 
(The General Electric Co., United States.) 


those 
LKER. 


4,538. ‘Improvements in shade-holders for electric incandescent lamps and 
the like." T. Torpa and C. M. STANGER. February 24th. 

4,549. “Improvements in terminals for insulated wires conducting elec. 
tricity.” H. G. Loworonp. February 24th. 

4.565. Improvements relating to mercury vapour electric lamps." G. T. 
FAIRBROTHER. February 24th. 

4,585. “Improvements in and relating to wireless telephony." H. WEssELIUS. 


February 24th. (Complete.) 
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vention, July 4th, 1904.) 13,690. July 3rd. 
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OBSERVATIONS ON THE TEACHING 
PROFESSION. 


WE now and then see an advertisement in the technical 
papers of a vacancy at some Institution where the higher 
branches of technology are taught, and where a chief of 
department is required. The salary varies, say, from £200 
to £1,000 a year. At nearly every place one condition of 
the appointment is that the successful candidate shall devote 
the whole of his time to the duties of his post. This means 
that he is not to engage in, or undertake, any other work of 
a lucrative nature, whether temporary or permanent, even 
though his duties would not only not be interfered with, 
but the experience he might so gain might, and probably 
would, increase his efficiency as a teacher. We would par- 
ticularly draw attention to the words in italics. | 

Our technical institutions, where the higher branches of 
technology, electrical or otherwise, are taught should first of 
all have competent teachers. It is not to be expected that 
good results can be obtained unless the teacher, whether he 
be termed lecturer or professor, is himself the master of his 
subject. | 

It is not our purpose here to dilate upon salaries paid to 
teachers. We will take it for granted that each institution 
pays in propórtion to its means and selecta the most corn- 
petent candidate. 

What we do propose to discuss is the treatment of 
teachers which is most likely to keep them competent or 
make them more competent for the work they are engaged 
in. We also wish to discuss the duties, or what should be 


considered the duties, of such teachers. Let us consider the 


latter proposition first. 

What should be the duties of a man who is responsible 
for & department of technology in one of our Technical 
Institutes or Colleges ? 

We may take it that his first and foremost duty is ‘to 
make the best use of all the means at his disposal to render 
his department, as efficient as possible,so as to induce good 
students to attend the various courses. This, of course, 
implies well-organised laboratories, and lectures carefully 
prepared to suit the requirements of the students. He 
should also be able to guide and, if necessary, instruct his 
assistants in the conduct of their respective classes. 

To give our ideas a concrete form, we will consider the 
case of a department of electrical engineering. This should 
consist of laboratories equipped with various electrical 
machines and apparatus to enable practical instruction to 
be given on the subject matter of the lectures; suitable 
lecture couraes should be arranged to meet the requirements 
of the studenta, and special courses dealing with the higher 
branches of the particular industries of the locality. 

It is obvious that the head of the department has duties 
of no mean order to fulfil. The work of the department 
must be properly distributed between his assistants and 
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himself, and be so arranged that he can not only perform ^ 


his own share, but also see that his assistante perform theirs 
to his satisfaction. 

Each class of students, from the lowest to the highest, 
must, be made to feel and know that the instruction is to be 
given well and effectively. 

Now, especially among the best students, it is of the 
highest importance that the lecturer should be able to impress 
them with the idea not only that he is conversant with the 
theoretical aspect of the subject, but that they can safely 
appeal to him on practical points also. This requires that 
the lecturer should have a special practical acquaintance with 
the local industries. It is not necessary that he shall at 
some time actually have done the work himself, but that he 
should have critically examined work in progress and be 
capable of describing it clearly iu every detail. 

We are beginning to require a great deal of a man for 
£200 a year. Howare wetogetit? In nine cases out of 
ten, nay, in 99 out of 100, the successful candidate for such a 
position cannot-meet all these requirements, and should be 
educated up to them. How? 

Suppose that the advertisement had distinctly stated 
that the gentleman appointed would be allowed to engage 
in consulting work provided such did not interfere with 
the duties of his appointment, and that preference would 
be given to candidates capable of doing such work. What 
would the effect of such an appointment be? 

The conditions of the appointment would, except during 

vacations, preclude other than local consultations. The local 
employers would prefer such a man to an outsider, on account 
of his accessibility. If he proved himself to be a really 
capable man, he would rapidly, become well acquainted with 
local industries, and bring about a closer relationship 
between the industries themselves and the Institution. 
Employers would encourage their employés to attend his 
classes, in order that they might become more proficient at 
their work ; and last, but not least, the lecturer himself 
would not be so prone to be constantly on the outlook for 
& better appointment. 
Len years ago our arguments might have been regarded 
with suspicion, but now it is very gradually becoming recog- 
nised that the barrier between the teacher and the worker 
should not exist. | 

At the Birmingham University, Mr. Kapp was recently 
appointed to the Chair of Electrical Engineering on such an 
understanding, and in consequence of an advertisement such 
as we suggest. 

If other Institutions proceeded on similar lines, there would 
be no lack of applications from capable men who would not 
shirk their duties, but who would make the most of their 
opportunities and draw good students to their classes, and 
there would be a harmonious blending of theory and practice, 
which can only be effected by close intimacy and a mutual 
confidence between the manufacturer and the teacher. 


THE avcrage consumer looks on his 
. meter as his natural enemy, placed on his- 
premises by an unscrupulous authority to 
get the better of him. He forgets that 
the mirror has an obverse side, and that the meter may 
occesionally be his good friend at the expense of the said 
authority. 
Mr. G. A. Barrett, in a paper recently read before the 
North-West Electrical Association in Chicago, makes a few 


The Ethics of 
Elect: icity 
‘Meters. 


suggestions of a useful nature by which the consumer is to 


be inspired with confidence in his meter, whilst the meter 
shall be checked from turning on its employer. 

From the station engineer’s point of view the first 1s 
perhaps just as necessary as the last. The collective good- 
will of the consumers is an asset perhaps nearly equal to the 
light load loss of the meters. Whether it can be secured. by 
employing a polite, tactful aud gentlemanly official whose soft 


answer shall turn away the consumer's wrath, is doubtful. It 
depends so much on the consumer and on the particular offence 
of his meter. The consumer is to have the matter explained 
to him frankly and what it is proposed to do, and may be 
invited to accompany the Admirable Crichton to assist 
in the test if he cares toi. e., like the Ass and the Gate,” 
he is to be led up to it, and made curious, if not interested. 


We are afraid that John Bull is not as scientifically. inclined 
` as Jonathan; if he is not satisfied he is more inclined to 


kick his meter out and revert to candles than to go into the 
whys and wherefores. The moral is to provide a reliable meter 
and a system of charging which the consumer understands. 

With regard to the treatment of the meters, Mr. Barrett 
advocates a station test before placing them in seryice. We 
believe this is done almost generally here, and if not it 
ought to be, as meters are frequently upset by travelling. 
The genial wireman, too, who uses nails for fixing a meter, 
or what is known as a Brummagem screw,” (hammering in 
a screw the greater part of the way, and then finishing up 
with a screwdriver), should not be encouraged ; nor should 
the meter be fixed until the wiring is entirely finished. 
Further, on a three-wire system with earthed middle-wire, 
a two-wire meter should be in the outer wire in case the 
middle wire becomes earthed in the building, when there may 
be no registration. 

The testing of meters on consumers’ premises is a difficult. 
and serious problem. In Mr. Barrett’s opinion it is not 
necessary, in the majority of cases on lighting load, to do 
more than clean and adjust for light load twice a year. At 
full or medium load the meter is usually fairly correct; it is 
the light load errors that cause the trouble. : 

To clean. up, all that is required is to remove dust and 
cobwebs, clean the commutator, and insert a new jewel and 
pivot if'necessary ; a rough test can be made with a volt- 
meter and stop-watch, approximating the current from the 
nature and number of lamps burning. We doubt whether 
this approximation would be correct here unless under a 
system of lamp control such as that described by Mr. 
Wilkinson. Such a test should occupy at most thirty minutes. 

To check properly and correct the light load losses, Mr. 
Barrett suggests that all meter records should be examined 
and scrutinised by an expert in the meter department, whose 
special function it would be to discover sluggish meters by 
his knowledge of the meters, their weaknesses, and the con- 
ditions under which they might become faulty. The consumer 
himself may be trusted to report the overreadings, but it is 
quite possible that the money saved by proper localisation 
of inaccurate light load readings might pay for the salary of 
the official who did the work, many times over. 


* 


IN the discussion on-Mr. Fynn's paper at 
the I.E.E. last week, Mr. Mordey referred 
to the greater loss due to the eddy currents as armature plates 
became thicker. He observed that with the: high magnetic 
densities which were now in use, the difference in the losses 
due to this cause was, for different thicknesses of plates, very 
pronounced. In giving figures to prove his point, Mr. 
Mordey plaintively remarked that no one listened to his 
advice about these matters, though he had been trying to 
instruct people for a long time. But the fact is that his 
remarks presented only half the truth. Apparently it 
escaped the speaker's notice that armatures are composed 
partly of paper or other insulating material placed between 
the iron plates, and that any reduction in the gauge of the 
plates inevitably presses up the magnetic density in tbe iron, 
for the simple reason that more of the total space is then 
occupied by insulating material. Accordingly, a test on two 
plates of different thicknesses, pressed up to the same magnetic 
density, will show a greater difference in the losses due to eddy 
currents than a test on two finished armatures having plates 
of different gauge, in both of which the total induction is the 
same. It is a test of the latter description that should 
guide designers in this matter, not the test proposed’ by Mr. 
Mordey, and it will be found that the difference in losses for 
different thicknesses of plates is not nearly so great as his 
test would lead us to believe. 


Iron Losses. 
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＋— THE various letters that have recently 
the Industries, APpeared in our contemporary, the Times, 

under the above heading, and the com- 
ments made thereon in several papers, though freely described 
with the conventional adjective interesting,“ have taken 
a somewhat regrettable and futile turn. "The pother has 
arisen over the proposal to which we referred in a 
recent issue, that the present “jubilee” of the coal-tar 
colour industry shall be commemorated in the shape 
of a testimonial to Dr. W. H. Perkin, the discoverer 
of the first “aniline” dye. Dr. Perkin is a man 
who has received no social “honour” or recognition 
for the epoch-making discovery of his boyhood, and 
now protests are being raised against any celebration of 
his inventive genius on the ground that the trade to which 
he gave birth is moribund in England, although flourishing 
and profitable in Germany. In other words, it is hinted 
that an inventor performs no public service to his native 
land, unless compatriots over whom he has little or no 
control possess the intelligence and the capital needed to 
bring his invention to a commercially successful issue. The 
cynical doctrine that nothing succeeds like (or but) success 
is not often put forward eo shamelessly ; and it is seldom, we 
believe, that a discussion of. this kind is carried on in re- 
putable journals in so personal a manner. 
some of the writers are not fully aware of this aspect of 
their letters. Dr. Perkin’s name is inevitably being bandied 
about, and the late Prof. Jebb is being blamed for not 
having had an exhaustive knowledge of the budding mining 
engineers of the country ; but, apart from this, the decad- 
ence of the colour trade is being attributed to the action of 
certain manufacturers or the ineptitude of certain organic 
chemiste. The firms now or formerly engaged in the 
business can be counted on the fingers of one hand, 
and the members, or their successors, are with us 
still; the chemists are with few exceptions in our midst, 
scarcely exceeding their late employers in number. We 
should not care to say in print that all or most of some half- 
dozen living chemists are ignorant or incapable men. Asa 
. matter of fact, after the first boom, the employers did not 
have control of sufficient capital to develop their businesses, 
and never that prescience which distinguished the 


prophets of old; while the chemists were employed almost 


entirely as works or departmental managers (really as fore- 
men), and had no leisure to institute research. Moreover, 
it seems to be generally overlooked that at the time when our 
manufacturers and their staffs were pioneers, very large 
profits were accumulated in the colour industry ; although 
it is necessary to admit that this occurred mainly during 
and immediately after the Franco-German war, when they 
had virtually no foreign competitors. 

The phenomena of the colour trade are, of course, only 
taken as symptomatic of all industrial businesses in this 
country which are not excessively remunerative to their pro- 
prietors ; and, therefore, the British patent laws are once 
more brought forward as the cause of foreign successes. 
There is sufficient truth in the argument to make it difficult 
to refute ; although it has been neatly pointed out by the 
original correspondent of the Times that had there ever been 
any belief in the value of research and in the protection 
afforded by patenting, the country would have insisted on a 
proper alteration of those laws. More to the point is the 
assertion made by some of the papers to the effect that 
under the conditions prevailing in this country, pioneer 
work—-i.e., the utilisation of research does not pay; that 
profits are not obtained by the first man or firm in a new 
business, but by the second or third. One of the leading 
examples taken to prove this view is rather unfortunate ; for 
the position hitherto held, and still retained by subjecta of 
the British Crown, as manufacturers of iron and steel, has 
been largely due to the great initiating intellects of tlie 
technical men engaged in it, to the receptivity of a sufficient 
number of the masters, and to their willingness to put their 


discoveries into the common pot of the Iron and Steel 


Institute. 
Nevertheless, the assertion is largely true that much 
more money is amassed by the merchant than by the manu- 


A 


Quite possibly 


facturer, and it indicates a lamentable state of affairs. The 
majority of successful men in the City carry out no operation 
of value to the nation, or to anybody but themselves and 
‘their families. The man who simply buys and sells a thing, 
or a piece of paper representing a thing, who even buys and 
sells a thing that may never exist, performs no useful 
service; he does not create or improve the quality of any 
article. He does not even utilise his capital in holding a stock 
of some commodity irregular in production, finally selling it at 
a reasonable price when the failure of natural supplies is 
inconveniencing his fellows. He does not pay wages or 
assist the ratepayers, but his profits are out of proportion to 
those made by the manufacturer or refiner who creates—who, 
by virtue of his factory, finds employment for many families, 
helps to retard the fall in the birth-rate, and is forced to 
contribute, out of all fair proportion, to the extravagant 
expenditure of his local authority. Hence the manufacturer 
naturally strives to reduce his expenses, partly by an un- 
restrained system of price cutting, and partly, judging from 
the letters.in the Yes, by starving or abolishing that 
department of his works which alone can ensure economy in 
important details, or assist in his taking up some new branch 
of his industry when the present one ceases to afford any 
profit at all. 


IN the Transactions of the South York- 


5 en shire Association of Mining Students we 
Mines. find a paper by Mr. Hugh Ross on the 


merits of the electric lamp in coal mines, 
in which it is stated— 

That ignition will not take place even though the bulb of an 
electric lamp be broken in an explosive mixture, has been clearly 
demonstrated by Mr. W. G. Wood, who made many experiments 
in mixturés of coal gas, and mine gas and air with incandescent 
lamps varying from 1 to 16 C.. and at 4 to 110 volts. Out of 
many experiments no ignition of the explosive "atmosphere 
occurred, although faulty safety lamps under the same conditions 
at once exploded the mixture. ; 


Now this is a. cheerful and comforting statement, and one 
that would gladly be accepted but for the fact that the next 
succeeding leaf, containing a paper by Mr. B. Hadfield on 
the electric lump, states that ** experiments have shown that 
if the glass becomes broken in an explosive mixture of fire- 
damp and air, the mixture may be fired." The italics are 
ours in both cases. ! 

Of course, both statements cannot be true. Either ignition 
will or will not take place, and it would be well that this 
question should be definitely and authoritatively settled, for 
if an ordinary bulb lamp will not ignite a gas and air mix- 
ture when the glass breaks, there is no use in improving upon 
it in respect of safety, whereas if there is danger in fracture 
of the bulb this danger can certainly be minimised, at some 
expense it is true, and the lamp put out of action. There 
are contrivances by which the electric lamp will safely indicate 
the presence of firedamp, an auxiliary red lamp being lighted 
by means of a diffusion cell and mercury contact. This Mr. 
Hadfield, who seems to be opposed to electric lamps, ignores. 

Now, it is quite true that the ordinary safety lamp may 
indicate the presence of firedamp, but this indication is not 
a very pleasant thing to observe, for a very small defect in 
a safety lamp may cause disaster; another writer on 
lamps claims that it is not necessary that they should indi- 
cate the presence of gas, for this ought to be found during 
the frequent compulsory official inspections of the working 

laces. 
ú Mr. Hadfield backed up his statement by reference to the 
Commission on Electricity in Mines, who proved that under 
certain conditions an electric lamp would ignite gas. There 
is no agent so certain of action in igniting an explosive 
gaseous mixture as is electricity. It is used by the analyst 
in eudiometric examinations, by the gas engineer, and bv 
the motor-car maker. "The electric spark is very certain iu 
action, and it is difficult not to think that it would ignite an 
explosive mixture if it occurred in that mixture. The 
superiority of the electric light is, however, so great in com- 
parison with the ordinary lamp that efforts should be made 
to place its safety beyond dispute. 
D 
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A CONTRIBUTION TO.THE THEORY OF THE 
 SINGLE-PHASE INDUCTION MOTOR. 


By VAL. A. FYNN. 


(Concluded from page 410.) 


IN conclusion, the author thinks that the main features of 
his theory of the single-phase shunt induction motor could 
be more easily impressed on the memory by representing 
diagrammatically, for a given direction of rotation and for 
some particular instant, the directions of the various fields, 
E. M. F. s and currents involved, much in the same way as is 
usual in the case of continuous current machines. It is 
hoped that the figs. 14 to 22 will achieve this object. The 
first three figures represent the well-known conditions 
obtaining in continuous current generators and motors. 
Gramme-ring windings, all wound in the same direction, are 
supposed to be made use of in the figs. 14 to 22 ; for the 
sake of clearness they are only indicated in the first three. 


O. C. GENERATOR. 


SINGLE-PHASE SHUNT INDUCTION MOTOR. 


Fig. 14 shows a continuous current generator having a field 
F of the direction indicated by the arrow. Assuming a direction. 
of rotation R, the direction of the working E. M. F. (E T) gene- 
rated in the armature winding will be given by the arrows 
shown in that winding. In the case of continuous current 
machines the current will always be in phase with its E. M. p., 
and these arrows will, therefore, also show the direction in 
which the current will flow through the armature winding. 
The conditions will not be altered in any way if the brushes 
be short-circuited, and the current will flow from the top to 
the bottom brush, this armature current setting up a cross 
field in the direction A F and causing a distortion of the 
main field indicated by the shading on the poles N and s. 
This particular distribution of current along the armature 
conductors is also indicated by the cross and dot placed in 
the air-gap. Fig. 15 shows the conditions prevailing fot a 
reversed direction of the generator field, and fig. 16 illus- 
trates the state of things in a motor. Here again the 


C.C. GENERATOR. 


brushes are shown short-circuited ; the working E.M.F. (E T) 
is supposed to be introduced by means not indicated. The 
brushes have in all cases been shown short-circuited, so as to 
allow of a more direct comparison with the shunt induction 
motor ; it need hardly be said that this does not correspond to 
continuous-current practice. Now the direction of this working 
H. M. F. (E T) is such as to send the current in at the top brush 


along the armature conductors is shown by the dot and cross 
placed in the air-gap below the horizontal centre line. The 
direction of the motor field being given by ur, the. motor 
will revolve in the direction R setting up a back E. M. F. (k B) 
opposed to the working E.M.F. (E T), the armature current 
will flow against this back E.M.F., the distribution of which 


and out at the bottom brush; the distribution of the current. 


is shown by the cross and dot in the air-gap abore the hori- 


zontal centre line. This back E. M. F. is the k. M. P. generated 


in the rotor winding by its revolution in the field Mr, and 


its direction can be ascertained from fig. 14. The cross 
field is indicated by A r and the distortion it causes by the 
shading of the poles N and s. The meaning of the dots 
and crosses in the air-gap being thus absolutely defined, the 


\ 
C.C. Moror. 


armature winding itself can be omitted in the following: 


figures without fear of confusion. 


In examining the conditions prevailing in an alternating 


current motor, and in applying to it the rules laid down in 


figs. 14, 15 and 16, we have in addition to take phase differ- 


ences into account. Now the question arises as to how a 
phase difference is to be correctly expressed by means of a 
direction only in such diagrams as figs. 14 to 16. 
for instance, the well-known case of the k. u. F. of self- 
induction, we know that the latter lags by 90? behind the 
current to which it is due, and we also know that such an 
E.M.F. always opposes any change of that current. It will 
therefore be correct to represent this lagging k. M. FT. as 
opposed to its current, and generally it will consequently be 
correct to represent a lag by an opposite, and a lead by the 
same direction. | 
Taking fig. 17, and assuming the transformer field T ¥ 


Taking, - 


have at the instant chosen the direction indicated by the arrow, 
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and it being known that the undulations of this field will set 
up an E.M.F. in the rotor lagging by 90? behind this field, 


it is clear that this k. M. F., which is our working E. M. F. (E T), 


must be represented as opposed to the field T F ; its distribution 
along the armature is shown by the dot and cross in the air-gap 
above the horizontal centreline. We will assume the working 
current to be in phase with E T (in practice this is nearly 
, true, as has been shown); this current will therefore flow in 
the same direction as E T—that is, from the bottom brush 
to the top brush. If we now give this motor an initial 
impetus in the direction R (fig. 18), and short-circuit the 
field brushes (white brushes), the rotation of the armature 
conductors in the field T F will generate the E. M. F. (E R) 
along the motor field axis. This k. u. F. will be co-phasal 
with T F ; its direction can therefore be ascertained directly 
from fig. 14. This k. u. F. will produce a magnetising 
current and a field both lagging behind it by 90°, and 
therefore opposed to it in direction, as shown by arrow M F. 
The torque is produced by the current flowing by way of the 
armature brushes (black brushes) in the direction E T, and 
by the motor field x r. A reference to fig. 16 will ‘show 
that the conditions brought about by the initial impetus 
given to the motor are really such that the machine 
must continue to run in the same direction; but the rotation 


of the gotor conductors in the field M F will also generate: 


an K.M.F. in phase with this field, and along the axis of the 
armature brushes: this is kB, the back E. u. F., and a 
reference to fig. 14 will at once help to determine its 
direction. The latter is given by cross and dot in the air-gap, 
and below the horizontal centre line; it is seen that EB in 
fig. 18 must be opposed to ET, which again agrees with the 
conditions prevailing in the 
(fig. 16). 

If the motor is given an initial impetus in the opposite 
direction, as shown in fig. 19, the same line of thought will 
show that it must also continue to run in that opposite 
direction, and will bear out all the other main features of 
the theory which has been put forward. In fig. 20 an instant 
has been chosen when the transformer field is of a direction 
opposed to that assumed in fig. 17, and it will be seen by 
following out the various effects iu the way already indicated 
for figs. 1? and 18, that this alteration in the direction of 
the transformer field is without effect on the direction of 
rotation or on the general operation of the motor. 

The author has only touched lightly on alternate 


current series motors, on which subject a good deal might - 


be said. When such motors are looked upon from the point 
of view advocated in this article, it will be found that much 
of their apparent complexity entirely disappears, and they 
become simple to understand and to predetermine. The 
author proposes to deal with these motors in a subsequent 
contribution. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Ondoscope. 


I notice in your issue of March 9th a description of what 
is called the Ondoscope, and I feel sure that you will grant 
me some of your valuable space to rectify a few of the state- 
ments which appear in this article. 

In the first instance, the instrument was not * invented ” 
by Mr. Ruhmer, of Berlin (who, by the way, does not hold 
the position of Professor), but represents a modification by 
Ruhmer of the original instrument designed for the purpose 
of obtaining curves of variable currents by Mr. Gehrcke. 

Then as regards its introduction, I would say that the 
instrument was brought over by me in July, 1905, and was 
shown by my firm at the Royal Institution and the Physical 
Society, besides having been demonstrated at our showrooms 
for a considerable time. I believe it was in consequence of 
some of the advertisements which my firm inserted in various 
scientific and medical journals (your own included) that Dr. 
Morton called upon us and purchased ome of these oscillo- 
graph tubes, and he afterwards informed us that he was 


continuous-current motor 


using this tube for a Paper to be read at the meeting of the 
British Electro-Therapeutic Society in conjunction with Dr. 
Lewis-Jones. I feel certain that neither Dr. Lewis-Jones 
nor Dr. Mortan lays claim to having introduced this device, 
and that it must have been a mistake on the part of the 
writer of the article in the Archives Œ Electricité Medicale to 
ascribe the credit for this extremely ingenious and convenient 
oscillograph to Dr. Lewis-Jones. 

We likewise would say that the valve tube" ‘for radio- 
graphic work has been a commercial article with us, and has 
been sold in numbers, during the last four yeara at any rate, 
and that finally the application of the oscillograph to the 
measuring of.currénts in the high potential circuit of coils 
and transformers has also been commercially knewn since the 
introduction of the oscillograph by Gehrcke and Ruhmer. 

One more interesting application of the instrament is due 
to Ruhmer, who has attempted to use it in the antenna cir- 
cuit of receiving and sending stations of Hertzian wave 


installations for the purpose of tuning. 


A. W. Isenthal. 
London, W., March 12th, 1906. 


P.S.—] enclose two commercial circulars describing the 
vacuum oscillograph and vacuum milli-ampere gauge. 


[In the Archives Dr. S. Leduc thanked Dr. Lewis-Jenes 
for enabling him to describe “ this new instrument.“ — 
Eps. E. R.] " 


How to Screw Condults. 


It has occurred to me after reading the articles and cor- 
respondence on the above subject that something has been 
missed. Leaving aside the question of the superiority of 
screwed tube against contracting nipples, the whole question 
seems to turn on this, “ What is wanted is a system which, 
whilst ensuring continuity, is proof against damage by 
rust.” 

A contractor settles.on one system or the other, and the 
tube is delivered on his job to be cut up in short pieces, 
each of which is either pushed or screwed into a fitting of 
some sort. In either case the tube is filed clean in one case 
to ensure continuity, and in the other to start a thread. 
Now what I want to point out is this: in the majority of 
installations a considerable quantity of tube is left quite 
unprotected.in this way. Of course, I shall be told that all 
these joints should be painted; but what I say is this, that 
if paint is good enough there, why all the argument, tlie 


paiut is good enough auy where! 
Wallace J. L. Vandy. 


London, S. E., March 7/5, 1906. 


Leyton Tramway Contract. 

Your remarks, which I have read with interest, on this 
subject, are, in. my opinion, not only fair, but very neces- 
sary, and contractors in general will, I am sure, appreciate 
the facts being made known through your colunins. 

Seeing that the contract for tramway feeders is now let, 
may I ask your readers what they thought of the specifica- 
tion for this part of the work ? 

I agree that it is creating a monopoly to state the name 
of the manufacturer of a given article, and it may interest 
the Council to know that materials of not-only equal, but 
better quality, could be obtained cheaper than some that 
were specified. 


- 


Fair Play. 


The Naval Engineer and Electricity. 


I wish to take exception to a remark made by Mr. Smith 
in his article on the above, viz., that very little has been 
doue by Mr. Wordingham since his appointment as electrical 
engineer to the Admiralty. 

I have had many thousands of pounds worth of machinerv, 
&c., for the Admiralty manufactured under my supervision, 
and [ can assure Mr. Smith that the amount of good which 
has been wrought in the last two or three years is 
immeasurable. 

Every detail, down to the very smallest, is now carefully 
thought out, and every provision made to prevent breakdown, 
the question of insulation receiving special attention. In 
fact, the Admiralty specifications now embody the very 
latest, electrical practice. 
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Under the old régime some of the plant installed was 
simply iniquitous, and would not have been passed by any 
engineer of repute. 

In the case of one particular apparatus, of which some 
hundreds have been fitted, a 3-H.P. motor is started under 
full load by means of a single-pole knife switch, and that of 
a most antiquated pattern. | 

Mr. Wordingham's policy is evidently to put in order, and 
bring up to date, the plant which has been handed over to 
electricity, before seeking pastures new. The conditions at 
sea, and especially on a man-of-war, are not ideal for 
electrical work, and there is no doubt that the policy of 
going slow is preferable to the reverse. 

f Maker. 


Au Engineer's Training. 


The very interesting article on ** The Naval Engineer and 
Electricity," by Mr. C. Alfred Smith, appearing in the last 
number of the ELECTRICAL REVIEW, offers one the oppor- 
Lunity of further discussing such an important subject, with 
a view of attracting the attention of both the Would-be 
Engineer " and those who are arranging and superintending 
the management of suitable courses for the successful 
training of such. 

Mr. Smith points out “that it is quite as difficult, if not 
more #0, to train a professional engineer than a doctor ; 
therefore a longer period should be allowed for their 
training.” 

He goes on to say “that it is the fault of the present 
day ; students are rushed through their engineering training 
in an insufficient length of time. Four years is not a 
sufficiently long period for college and works." 

There is no doubt that a fault does exist in the present 
day, which accounts for the limited knowledge possessed by 
young engineers in that particular branch in which they 
have been trained for four years in a modern technical 
college. l 

Where does that fault lie? Is it that they rush through 
the course, or is it because they are not taught what they 
ought to be taught ? | 

Let me describe my personal experience, and I will leave 
all those whom this may concern to judge for themselves 
where the fault exists. 

Jam a student in the fourth year’s course of electrical 
engineering in a modern and well-known technical college, 
my ambition being to become an efficient electrical engineer 
in an electric light and power station or a tramway power 


station, and not an all-round engineer who knows everything 


and is worth hardly anything excepting in rare cases. 

Out of 33 hours a week, 4 are devoted to mathematics, 
aud only 8 hours to the electrical branch of engineering ; these 
are 1 hour's lecture in electricity and electrical measuring 
instruments, 2 hours for electro-technics and 5 hours’ 
practical experiments with electrical apparatus. 

On the other hand, 9 hours are devoted to the mechanical 
engineering workshops, where no electrical tools of any 
form are in use. 

Another 6 hours are occupied with machine drawing, 
not machine designing as it might have, been with greater 
advantage for such an advanced stage, and 6 hours are 
almost if not quite absorbed in theoretical applied mechanics 
dealing with the strength and elasticity of materials, theory 
of mechanism, general theory of torsion, structures, struts, 
&c., &c. 

Of course I am not of opinion that we learn too much, 
but we don't learn sufficient of what we want. What would 
be the use of bridge building, roof structures, masonry 
arches, and such like, to an electrical engineer? If an 
electrician is to know all this thoroughly, what 
should an architect, a mechanical and a civil engineer 
know? 

In fact, mechanical and electrical engineering students 
work together and follow the same subjects every day. 
At tlie end of the training one goes out into the world as an 
electrical engineer and the other as a mechanical engineer, 
whilst neither is efficient in his particular branch. 

In conclusion, I think four years might benefit us a great 
deal more if they were properly utilised. l 

Tyro. 


. words quoted above. 


Alternators im Parallel. 


I have been interested in reading Mr. Stewart's letter in 
your issue of January 12th, under the above heading, but 
owing to my absence from England I could not write before. 

I should like to make one suggestion to Mr. Stewart. 
May not the governing of his engines be too near 
perfection ? I am inclined to think that a speed regulation 
of 5 per cent. from full to no load might give more satisfac- 
tory results than the 14 per cent. mentioned. Suppose a 
case of absolutely perfect governing in which the speed does 
not vary at all from full to no load, then if all the dynamos 
are not fully loaded, there is nothing whatever to prevent 
the load changing from one maohine to the other and back 
again all the time, since the load on the engine depends on 
the position of the governor, and not on the field excitation 
of the generators. This changing about of the load is not 
desirable, and may tend to throw the machines out of step. 
With much less sensitive governing, however, no machine 
can take too large a share of the load, as its speed is at once 
cut down. 

If this suggestion lays itself open to the objection that 


the regulation of the sets is very much impaired, I would 


suggest that the field regulators of tlie machines be mechani- 
cally coupled while operating in parallel. It would, of 
course, be necessary to graduate the resistances so as to 
divide the load evenly, but once done this would always be 
right. The drop in speed on the engines would also have 
to be as nearly as possible the same. 

F. A. B. 


Overhead Equipment. 


We have read with much interest your report of Mr. 
Tweedy’s paper read before the Institution of Electrical 
Engineers on the ** Construction and Maintenance of Over- 
head Equipment." We agree that it is highly desirable to 
reduce the cost wherever possible, but we think this end is 
not necessarily achieved by reducing the first cost, without 
due regard being had to the probable life of the materials 
used. Mr. Tweedy speaks of the shoddy work of some of 
the early American contractors, and we think he makes it 
clear that their methods still survive to some extent. Surely 
it is essential to avoid a “ penny wise and pound foolish ” 
policy ? We are more particularly interested in his remarks 
on insulating bolts, and it seems to us, in respect of these, 
that it would be well worth the while of constructing en- 
gineers to try British-made goods as well as those made 
abroad, which may be cheap, but are clearly not reliable, 
and require renewal every few years. This deterioration is 
unquestionably a very serious matter, especially when it 


reaches such a point as is illustrated in fig. 1 on page 405, 


but it could not happen with Litholite bolts, for each one 
is carefully treated, before being coated with insulation, with 
a flexible, anti-corrosive paint which water cannot penetrate, 
and it is not possible for damp to creep up from the exposed 
end under the insulation. But these attacks come not only 
from without, but from within—from the insulation iteelf— 
for in these foreign bolts there are certain salts of ammonia 
and potassium in the insulation, the action of which tends 
to shorten the life of the bolt. This action is entirely pre- 
vented by the process referred to above. "e 

We are forwarding under separate cover a bolt treated in 
the manner described, for your inspection. 

Hunt & Hess. 
London, Murch 12th, 1906. 


Lost Opportunities. 


In your issue of 2nd inst. you head a leaderette with the 
They are quite true when applied to 
the instances you mention, but, in my opinion, are not helf 
strong enough ; you ought to have headed your notes with 
the words “scorned, spurned, despised and rejected oppor- 
tunities,’ for a man or a nation may lese an opportunity 
through no fault of his own, but this nation has despised 
and rejected its opportunities. 

It reminds me of the story told of an Irishman who 
emigrated to America, and was asked by his new-found 
acquaintances what sort of country he had left, and this was 
his verdict. *' Shure,” said he, it’s à cursed counthry to 
live in, but a blessed counthry to die in, for while ye're livin' 
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in it iviry wan throws stones at ye, till ye're dead, and whin 
yere dead, shure, they gathers thim all up, and builds a 
monyment over yez." And what else, pray, is it now with 
the movement for establishing a Perkin Research Fund, but 
a gathering up of the stones flung at the head of a great 
man, and a futile endeavour to build with them a monument 
to commemorate his achievement, while only in Germany, 
in the aniline industry, can be found the on/y monument at 
all commensurate with his discovery. 

And what about Thwaite, with his struggle to prove the 
possibilities of power from blast furnace gases? And what 
about many another Englishman—aye, and Scotsman and 
Irishman, too—who has lived and died in a vain ‘endeavour 
to rouse his fellow-countrymen to grasp the opportunities 
lying to their hands ? Only those who have experienced it, 


can fully appreciate the irony of seeing the idea which one: 


has endeavoured vainly to drive into the heads of his 
countrymen grasped by the foreigner, and instantly turned 
into a success. Truly, it gives one the feeling that Ruskin 
was right when he said that Modern Education’ for the 
most part signifies giving people the faculty of thinking 
wrong on every conceivable subject of importance to them.” 
Jan Gorach. 


The Single-Phase Induction Motor. 


In order not to incur a further justified rebuke from Mr. 
Fynn for criticising his theory before it was completed, I 
have waited to hear his Institution paper before replying to 
his last letter. The explanations given by him on that 
occasion were admirably clear; being made so by the use of 
diagrams. Now, that was my whole point, viz., that a 
circumstance such as the important effect of a small 
difference of phase between E T and k B, which does not 
appear in a verbal description, is instantly seen in its true 
bearings in a diagram or a properly constructed equation. 

I think Mr. Fynn himself has overlooked a rather im- 
portant point, probably owing to his disbelief in diagrams. 
He says: “I hold that the armature current can only be 
in phase with the k. M. F. (E T—k B) pr./ided there is 
absolutely no self-induction in the armat: ^ axis." 

Now I hold that at synchronism, no self-induction exists 
in the armature axis. 

Interlinked with the armature circuit C C, are two fluxes : 
(1) The flux of mutual induction M between primary and 
secondary ; (2) The secondary leakage flux M,. | 

Since the two circuits CC and DD have an identical 
number of turns identically distributed, a given flux will 
induce an equal E. M. F. in either. Since we sball deal only 
with the ratios of such E. M. F. s, we may omit the constants 
in the equations relating them to the fluxes by which they 
are generated, and write ET = T NI M, T being the rotor 
turns, N, the frequency, and M the flux of mutual induction 
between primary and secondary. Let N be the motor speed 
in cycles per second. 

Let us trace the various effects of the leakage flux M,. 

1. It produces in CC an k. M. F. ES = TN, M, due to self- 
induction, or transformer action. | 

2. It produces in D D an E. M. F. of rotation ER, = T N Ms, 
opposite in phase to Ms. 

3. E R, will give rise (neglecting the resistance of D D) to 
a current of such magnitude as to produce a flux capable of 
balancing E Ri by its E. u. F. of statical induction. 

N 


* 


This flux will clearly be M, = Me, and since it lags 


1 
90° behind E R, which is opposite in phase to M; it will be 
90? out of phase with 3. 
4. M; will give rise to an E.M.F. of rotation EB, = T N M, in 
CC. EB, is in phase with u,, and hence opposite in phase 
to E8,as may be seen more clearly by means of a diagram. 


. " N M3 
Substituting the value of u,, we get E B; = (=) T Ni Ma, 
Td 


NAM? 
or EB, = (x) E S. 
Hence, in the axis c c the flux Ma produces a total k. M. F. 
N : : 
(1 = (i ) E S, which vanishes at synchronism. 
A 
The effect of resistance, &c., in the circuit D D is to prevent 
the accurate vanishing of E 8, but this does not seriousl 


affect the action of the motor unless the resistance is 
excessive. 

The above effect is absolutely vitel to the action of the 
induction motor. It is the sole point which distinguishes it 
from the two-phase shunt motor shown in one of Mr. Fynn's 
early diagrams, a machine which, with all due deference, I 
submit isentirely useless. One may use neutralising coils to 
any extent to diminish the armature self-induction, yet this 
latter will always exceed the resistance to such an extent that 
the current will lag largely behind the Ek. M. r. producing it. 
In an induction motor at standstill the rotor circuits act as 
neutralising coils to the stator; yet the current lags largely, 
as all know. 

It is true, as Mr. Fynn points out, that owing to a slight 
difference of phase between k T and E B, it might be possible 
for the armature current to be in phase with E B. This, 
however, can only occur at one particular speed, and such a 
motor would be very far from running at a nearly constant 
speed under varying load. In fact, one has not that auto- 
matic adjustment of the phase of the armature current which 
one gets in all motors, compensated and uncompensated, in 
which the field circuit is on the rotor. 

I find, moreover, that in motors designed for variable 
speed by variation of the flux along p D, the free speed of 
the motor is always the speed at which g s vanishes. If 
however, we vary the E.M.F. ET (“ variable voltage 
control ") this is not so, and hence the former methods are 
preferable. This is almost obvious from the above. Of 
course, in the rotary field theory this effect is represented hy 
a change of frequency in the leakage flux. I regret having 
been unable to make the calculation recommended by Mr. 
Fynn, in order to find how the no-load current is made up. 
I have, however, made the following simpler one. 

Mr. Fynn gives us the following data :— 

1. No-load current : mag. current : : 177 : 1. 

2. The excess of the no-load current.is due to the losses, 
consuming a current in phase with the applied k. M. F. 

Assume the magnetising current wattless. We have now 
a right-angled triangle, the base being the magnetising 
current 1:0, the hypotenuse the no-load current 1:7 and the 
third side the ** loss current." i 

The cosine of the angle between the watt component and 
the no-load current, i e., of the angle of lag of the no-load 

2 
current behind its E.M.F., is 1 — (Ir) = ‘64, as may 
í i 
be seen from a diagram. I have never seen an uncom- 
pensated single-phase motor having a power-factor of this 
order on no-load and neither, I am sure, has anyone else, so 


lam afraid we must look elsewhere for an explanation of 


the magnitude of the no-load current. 

I fear I did not make myself clear about the variable- 
speed motor. I succeeded in establishing clearly the 
principle of the motor last July, but was at that time unable 
to reduce it to a commercial form. 

This letter is already too long, so I will defer the dis- 
cussion of other interesting points in single-phase motor 
theory to another opportunity. 

F. Creedy. 

Ealing, March 18th, 1906. 


Referring to the interesting article of Mr. Fynn on the 
above subject, I would say that the methods suggested by 
Mr. Fynn for regulating the speed of the single-phase induc- 
tion motor (with the exception of those in which a phase 
transformer has been used) form part of a patent applica- 
tion dating from May, 1905, in which I have also shown 
how to calculate the auxiliary winding and how to obtain 
good commutation. | 


F. Punga. 
Basle, March 9th, 1906. 


Bribery or Blackmail! 


It was with much interest I read your ethical editorial 
this week ; but ] am moved to comment upon the unwhole- 
eome way in which you discriminate by calling the same 
prostitution of honesty * corruptions” and British 
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institutions " depending only on the relative popularity for 
distinction among cases in point. | | 

As bonest men, do you really intend to infer that usage, 
any amount of wsage, or usage for any length of time, can 
transform into right that which is at root morally wrong ? 

By what process of right reasoning can you possibly 
arrive at the conclusion that a corruption is not a corruption 
if it be regarded as a British institution?” 

The corruption in question, by whatever appellative it be 
referred to, and upon whatever scale it be practised, is the 
same, whether Britain and all the world approve it or con- 
demn it; and he who will give a “tip” will accept 
„ backsheesh," whether he be a Turkish or British Customs 
official, or an electrical engineer. 

As you point out, no clean-minded man can doubt that 
this wrong leaves its dirty stain on all concerned ; both 
donor and recipient are alike contaminated. 

I regret you qualify your condemnation, and make an 
exception where the shoe would possibly pinch yourselves. 
Does it not appear to you that the fact that ‘“ wages are 
regulated accordingly," is but a corruption, the fruit of 
corruption? Every man who gives a “ tip" is but contri- 
buting to the spread and perpetuation of this moral disease 
which has permeated commercialism, and which you honour- 
ably seek to remedy. But I would fain see you clinch your 
appeal by thorough sincerity and sincere thoroughness. 
Why should you deny to others that umbrage you take to 
yourselves in bestowing gifts which blind to the true 
motive which should actuate service man to man?  Pre- 
sumably merely. because “gifts” within their sphere of 
operations are not so popularly winked at as “ British ins/i, 
lutions.” — How ridiculous, too, for if that very simple 
expedient so effectually constitutes rectification, why need the 
Ministers you quote, and others harass themselves about 
legislation ; simply call bribery und blackmail in all their 
appearances, small as well as great, British institutions“ 
and “ this subject which every man would fain avoid" is 
disposed of. 

Although “electricals”? you should have an intelligent 
appreciation of how much is accomplished by the introduction 
of the thin end of a certain mechanical appliance, and conse- 
quently guard against making such unwarrantable inferences 
as, e.g., that a British institution” which breeds only 
insincerity, untruth, a detestable unmanly servility, a loath- 
some mock courtesy, and horrid hypocrisy, is not a corrup- 
tion. Such is sheer jingoism and most unpalatable to 


A True Patriot. 


[ We distinctly said that we were not concerned with tips 
to waiters and porters. Our correspondent seeks to draw us 
into a discussion on this subject: but we have enough to do 
with what directly concerns us, without digressing into 
genera] questions of social reform. Surely we have expressed 
our opinions emphatically enough on the immorality of 
bribery, whether in the shape of tips, presents, or any other 
form.—Eps. E. R.] 


~ 


Shift Engineers’ Holidays. 


As one who is suffering the hardships of working 12-hour 
shifts during holidays, and the absence of any Bank 
Holidays, I should like to congratulate “ Manager and Chief 
Engineer," who so ably defends the interests of his shift 
engineers, 

It is u fact that, in a number of large provincial stations, 
shift engineers endure the hardships stated by your corre- 
spondent in March 2nd issue. | 

It is to be hoped “Chief Engineer's letter will have 
caught the eye of à number of chiefs in the provinces, since 
the shift engineer appears to he the only person not considered, 
in spite of the fact that it is he who can effect economy in the 
generation costs, and thereby help to increase the salary of 
his chief. | 

Shift Engineer. 


With reference to, and in support of, “ Shift Engineer's ” 
letter of. March 2nd, I will take the opportunity of stating 
the working arrangements of the stations at which I am an 
engineer-in-charge :— 


One eight-hour shift per day, including Saturday and 
Sunday. | | 

In the event of one engineer falling ill, the chief assistant 
works the day shift, which is, of course, the shortest and 
most pleasant, the other two engineers work the evening and 
midnight shifts during the week, and from 2 p.m. Saturday 
to 9 a.m. Monday work at the rate of 12 hours per day. 

Me receive in summer 14 days holiday; for this we have 
to work about 10 weeks without a day off and 12-hour shifts 
every week end. 

If an engineer leaves, the remaining two work the heavy 
and longest shifts and 12 hours per day during week ends 
until the post is filled. | 

We work the same hours at Christinas, New Year and all. 
holidays. a 

Taking into consideration the long hours we work, the 
mental strain when on duty, which is never absent in any , 
fair-sized power station, the qualifications necessary, and the 
low rate of wages, something ought to be done to bring this 
matter before all the Electricity Committees in the United 
Kingdom, when I feel sure that steps would be taken to see 
that we received a fair amount of time off and some holiday 
in the course of the year. 

The majority of chief engincers will not, I fear, bave this 
matter treated fairly, ds they know that, by keeping the 
hours worked by their engineers to the highest limit (which 
amount practically verges on slavery in most stations), they 
are lowering the works costs at very little effort to them- 
relves. But should this be done at the expense of a man's 
health ? 

I should very much like to get into communication with 
other charge engineers with a view of ascertaining whether, 
and how, this widespread grievance can be redressed. 


Another Engineer-in-Charge. 


The letter of Shift Engineer " in your issue of 2nd inst. 
has opened up a subject of far-reaching importance to all in 
that position who are described by * Seven a Week " as 
* necessary evils,” and we can only hope that our chiefs and 
chief assistants may take the matter as seriously as intended, 
and not after a casual glance at the correspondence, turn to 
some other page of the REVIEW and forget the“ man on 
the board." 

At present our chiefs are too inclined to forget or overlook 
the fact that the engineers in charge are not off from noon 
on Saturday till Monday morning, nor are tbey off for Bank 
Holidays or other times like themselves, but are left in the 
station in charge of plant valued at many hundreds of 
thousands of pounds, for taking care of which they receive 
such munificent salaries, frequently less than the firemen or 
engine drivers. 

Then when the holiday list is being prepared, the shift 
engineers often do not get much choice, but have to take the 
vacant dates left after the clerks have made their selection. 

Surely it would be possible in all stations of 1,000 kw. 
up, to have a fourth man as described by Manager and 
Chief Engineer,” and so let the men who keep the station 
running bave a rest every fourth week end, this man to be 
in charge of repairs, &c., in turn. 

As motormen and conductors on our tramways get their 
day off in the fortnight, and often extra pay for Sunday, 
so should the shift man get some concession. 

Apologising for occupying so much of your space, we 
can only hope to be uble to improve the present con- 
dition of 

. Six of Us. 


Solar Hypothesis. 

Early in 1895 there appeared in the ELECTRICAL. REVIEW 
a most interesting serles of articles entitled * An Electrical 
Hypothesis for the Solar and Planetary Systems," and 
signed with the nom de plume of * Delta.” I was very 
much interested in these articles at the time, and often since 
then I have scanned the REVIEW in hope of finding a 
further contribution from the same pen on the same 
subject. 

hight years are quite a long time considering the rapidity 
with which new discoveries are made in the domain of 


— 


. helium. 


vol. 58. No. 1,477, Manon 16, 1906.] 


THE ELECTRICAL REVIEW. 


421 
) 


science, and no doubt some of those new discoveries which are 


being daily made must bave an influence either to confirm or 
‘disprove “ Delta's " hypothesis. 


In 1898 radio-activity had 
only recently been discovered (Becquerel discovering the radio- 


‘activity of uranium in 1896) and such a highly radio- active sub- 


stance as radium was quite beyond the dreams of the most 
riotous imagination, and so it has struck me that a few 


words from Delta" on the effect which these discoveries 


have on his hypothesis might be of interest. 
My own thoughts on the subject are scarcely worthy of 


‘being given, but in the hope that they may catch the eye of 


the gentleman mentioned, and that he may endeavour to 


resolve my doubts, I append them. 


Briefly put, the sequence of ideas in my mind was as 
follows :— i 

(a) Helium is present in the solar spectrum. 

(b) Radium gives off, or disintegrates atomically into, 
Accordingly the presumption is that radium is 
present in the sun. 

. (c) Radium during its disintegration liberates such an 
immense amount of energy, that all other known methods of 
producing energy pale into insignificance beside it. 

(d) If the action of radium is to throw off a stream of 
electrified particles, and if these pass through space without 
any great loss until they reach the atmospheric envelope, is 
that not to a certain extent corroborative of “ Delta's " 
hypothesis? Not having made a close study of the subject, 
it would be unwise for me to speculate further, but I hope 
that the author of the Electrical Hypothesis" may he 
tempted to give us his later thoughts on the subject, and I 
hope it is not too much to ask that he should drop his pen- 
name in doing 80. 

Jolin D. Mackenzie. 

Glasgow, Murch 10/5, 1906. 


[WaArTrHAMSTOW CABLES.—We have been obliged to hold 
over until next week, owing to its late arrival, a lengthy 
communication relating to this matter, from Mr. J. M. 
Fooks Bale, of Walthamstow.—Eps. E. R.] 


LEGAL. 


Tae CoorER Patent " ANcHoR" Rain JoixT Co., LTD., v. 
THE LONDON County CoUNCIL. 
(Concluded from page 377.) : 

In the Chancery Division of the High Court on Thursday, March 
Stb, Mr. Justice Swinfen Eady delivered his reserved judgment in 
this action. 

His Lorpsnuir said: The plaintiffs sue for the infringement of 
Letters Patent granted to Leonard Cooper, No. 23,578 of 1898, for 
Tak improved joint for the raile of railways, tramways, and the 
: e." 
patent is valid the defendants do not deny infringement. Pre- 
vious to the year 1898 it was well known to engineers that the best 
and proper method of laying rails for tramways was different from 
that of laying rails for railways. In the case of railways the rails 


are laid above the surface of the ground and are much exposed to 


the action of heat and cold, and it is essential that provision should 
be made for the expansion and contraction of the metal caused by 
variations in temperature; the road bas to be made elastic; there 
is some slight space left at the joint between the two rails; the 


joint is made by means of fishplates placed at the side of the rails 


and bolted together, and sometimes by soleplates placed beneath 
the rail similarly bolted; and the joints are placed between the 


 8leepers, and when a [train passes there is what may be called a 


wave of motion set up along the line. In the case of tramways, as 
the rails are not laid above the surface, but the top of the rails is 
level with the surface of the ground, the rails are protected by the 
surrounding soil from extremes of temperature, and the same 
expansion and contraction as in the case of railways do not take 
place. Accordingly the joints may be riveted instead of being 
bolted together, and may be made as rigid as possible. For some 
years previous to 1898 tramways were usually laid on concrete. 
It was, however, found in practice that however rigid at first the 
joint of the tramway rail was made, there was a great tendency for 
the rails to wear at the joints. A certain amount of “play " at the 
joints was soon apparent when the trams passed over tbem. Rain 
entered at these places and the passage of the trams caused the 
ends of the rails to move up and down and set up a pumping action 
whereby mud or mud and water were pumped out with a certain 
amount of concrete. This action gradually increased, and the 
concrete was washed away and a hole left, and in consequence a 
V-shaped depression of the rails was caused at this point. "This in 
turn led the tram wbeels to jump over this depression and the 
raila got battered and spread, and the whcels of the tram were 
also affected. Repairs and renewals were occasioned thereby, 
It is claimed that the result of the plaintiffs’ invention 


‘matter for a valid patent. 


The defendants deny the validity of this patent. If the. 


as set forth in the specification, is to make an improved joint for 
tramway purposes, and obviate these inconveniences. By means 


of this invention the joint is made rigid, and is also anchored to the 
‘bed of concrete on which the tramway is laid, and thus all “play " 
‘is avoided, and the life of the road extended, and the repairs most 


materially reduced. The plaintiffs claim that according to the 
patented invention, the two ends of the rail are brought together in 
the usual way, and to the bottom flanges of ‘the rail another length 
of rail of similar section inverted, is riveted. The lower or 
jointing piece is embedded in the concrete, while the upper portion 
or tram rai] proper, rests.on the surface of the concrete. The effect 
of this is that after the concrete has set the rails are kept rigid at 
the joints, there is no longer any movement or play at these 
points, and the pumping action and consequent wear and tear are 
obviated. An additional advantage is claimed in the case of the 
electric tramways, that the rigid joint keeps the metal surfaces 


‘together without oxidation and the electrical conductivity of the rail 


for the return current is preserved, and to such an extent that the 
rails can sometimes be safely used for this purpore without thc 
intermediate copper bonding pieces commonly employed. The 
advantages to be derived from laying tramway rails in this manner, 
or according to this system, are not denied by the defendants, but 
they say that this is not the invention which Cooper specified and 
claimed, and even if it had been, would not have afforded subject 
It is urged by the defendants that what 
Cooper claimed was an improved method of jointing rails, both 
for railways and tramways; that embedding the jointing piece in 
the concrete is only incidentally referred to; that the improved 
joint which Cooper claims wns old, having been exactly described 


in Leslie's specification of 1872; and that no one can read the 
specification as describing an invention for adapting an old railway 
joint to tramways by an improved mcthod of laying them.. Mr. 


Swinburne, who war called for the plaintiffs, in his evidence in 
chief, said that there were two elements in the rigidity of the 
plaintiffs’ joint. The first was having a joint, as a joint, as rigid 
and strong as possible, and the second element was embedding the 
jointing piece in concrete. In cross-examination, he said that 
there were two points in the patent, the first being the method of 
securing the two ends of the joint together, and the second being 
the anchoring down in the concrete. He was then pressed as to 
whether there was any novelty in the first point, and he said, No. 
If you took Cooper's patent and put it on the Great Western Rail- 
way, there would be no novelty whatever," but that the novelty, 
and, indeed, the whole point of the patent was putting the old 
joint into the concrete. In my opinion the method of jointing 
rails specified and claitned by the plaintiffs was described by Leslie 
in 1872. Leslie's patent was for an improved method of jointing 
rails," and he thus describes his invention :— 

“ This invention has particular reference to the jointing of flat- 
footed . . . . rails, and consists in bolting . . . . an inverted piecc 
of the rail itself to the under side of the rails, so as to be connected 
by means of rivets passing through the holes in the top of the 
inverted rail and in the bottom flanges of the rails to be connected." 

That is Leslie's verbatim, omitting intermediate words. This 
method of jointing rails he found to be a stronger form of fastening 
or jointing the ends of the rails than with the common fish plate, 
placed one on each side of the rails. Now, the plaintiffs’ invention is 
for "an improved joint for the rails of railways, tramways and the 
like," ard the patentec describes his invention as relating to thc 
method of jointing rails for railways, tramways and the like. He 
says :— 

“ The two ends of the rails. . . are brought together in the 
usual way, and to the bottom flanges a length of rail of a similar. 
section . . . . is riveted.” 

But this is Leslie's invention exactly. Cooper then states that 
what he claims is— 

“The combination of a length of metal of the same mass, or 
nearly go, as the rails to be joined, secured to the bottom flanges of 
the rails by bolts or rivets . . . . for the purpose of making a rigid 
joint." 

In my opinion this is a clear and distinct claim to the same 
invention as Leslie described in 1872. In constructing a specifica- 
tion a patentee is to be presumed not to claim things which he 
must have known perfectly well were not new, but if upon a fair 
construction of the specification it is clear that he has claimed such 


old contrivance, the patent will be void on that ground. The law 


on this point is stated accurately in the present edition of T'errell 
on Patents,“ by Mr. Courtney Terrell, on page 129. If I am right 
in this view there is an end of the plaintiffs’ case. But the matter 
does not rest there. If, as was urged at the bar, Cooper's real 
claim is for an improved method of laying tram rails by using this 
joint theretofore only intended for railways, as distinguished from 
tramways, and adapting it to tramways, by embedding the jointing 
piece in the concrete upon which the tramways are laid, this is not, 
in my opinion, the invention described and claimed in the speci- . 
fication. The patentee does not state that the anchoring 
or fixing in the concrete is his invention, although he 
does refer to this advantage when embedded in the 
concrete," and, moreover, the specification certainly does not 
distinguish between wbat was old and what was new, and the 
patent is open to objection on that ground. There is still a further 
difficulty in the plaintiffs' way. If the invention really is for the 
method of adapting Leslie's joint to tramways by embedding the 
jointing piece in concrete, is there sufficient novelty and invention 
in so doing to support a patent? Mr. John Robert Wignall was a 
witness for the plaintiff. He is an engineer with 20 years' tramway 
experience, and in 1807 was resident engineer of the Liverpool 
Corporation. He was cross-examined as to whether there was any 
invention in using Leslie's joint for tramway purposes —in laying 
the tram-rails on a continuous bed of concrete, and filling in the 
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concrete above the anchor plate or jointing piece. He said, as to 
this, that if he were told to use Leslie's joint in laying down a 
tramway, or to lay a tramway on Leslie’s system, or according to 

his arrangement, he should lay the rails, first riveting the joints, 
then float in the concrete up to the level of the under surface of the 
top rail, and that he would have done so at once without any 
difficulty. This is really all that Cooper hasdone. The new use 
of Leslie's joint involves no ingenuity. There were no practical 
difficulties to overcome in the way of applying Leslie's joint to 
tramways. The obvious method of using Leslie’s joint was to lay 
the tramway like all other tramways were then laid—namely, on a 
continuous bed of concrete, and where the anchor or jointing piece 
projects below the ordinary level of the bottom rail to embed it in 
the concrete. The patentee has, as Mr. Dugald Clerk said, simply 
laid Leslie’s rail in concrete, the plain, obvious and only way of 
laying it for a tramway. What, in my judgment, Cooper really 
did, was to recognise—and he may have been the first to recognise 
—that Leslie's joint, although not in general use for railways, and, 
if made quite rigid, inapplicable to railways, was well adapted for 
usc in tramways, as these had come to be universally laid in 
concrete. The method of so using it was obvious, and there was no 
novelty or ingenuity in the mode of using it as distinguished from 
novelty of purpose to which the Leslie joint was applied. In 
other words, any novelty was in the idea that Leslie's joint could 
be applied to a new purpose, and not in the mode of so applying it. 
This is not subject matter for a valid patent. (See Lane-Fox v. 
Kensington and Knightebridge Electric Lighting Co., Law Reports, 
1892.) The mode of fastening anything down by having projecting 
feet or any projecting portion wider at the base than above, and 
floating concrete over the projecting portion up to the level of the 
narrower portion, has long been in universal use for numberless per 
poses, and, amongst other purposes, has been described by Kincaid for 
fastening both chairs and continuous supports carrying tramway 
rails. For these reasons I am of opinion that the action fails, and 
must be dismissed with costs. ; 


4 
Swansea CORPORATION v. THR NATIONAL TELEPHONE Co. 


IN the Court of Appeal on March 7th, before Lords Justices 
Vaughan-Williams, Stirling and Fletcher Moulton, the case of the 
Swansea Corporation v. The National Telephone Co. was mentioned. 
The appeal was by the National Telephone Co. against a judgment 
of Mr. Justice Buckley in the Chancery Division, holding that 
reasonable facilities ought to be given for intercommunication 
between the Corporation’s telephone system and the National 
system. After considerable argument, the case was directed to 
atand over in order that an expert report might be obtained from 
Major Cardew, R.E., as to whether that which was asked for by 
the plaintiff Corporation was practicable. 

Lord Justice VavaHAN-WiLLJAMs intimated that the report had 
now been received and would be filed. He desired to know whether 
counsel in the case wished to advance furtherarguments. If 30, the 
Court would have to be constituted as formerly. 

Mr. Daxck wERTSs, K. C., stated that before he could answer his 
Lordship as to whether further arguments would ba necessary, he 
should like to see the report. 

It was arranged that counsel should see the report, after which 
they might apply to the Court if they desired to advance further 
arguments. i 


BooTLE v. LIVERPOOL OVERHEAD RAILWAY. 


IN an action against the Liverpool Overhead Railway Company 
heard in the Liverpool Court of Passage last week, two farmers, 
named Edward and William Bootle, were awarded respectively 
£29 and £12 58. as damages sustained at Waterloo, near Live l. 
The plaintiff, Edward Bootle, was the owner of a wagon and two 
horses, which William Bootle was driving at the time of the acci- 
dent, in respect of which the claim was made. The chain horse 
was frightened by the noise of an approaching electric car belong- 
ing to the defendant company, and swerved on to the tramway 
line, The result was, that the car collided with the chain horse, 
forcing it back five or six yards. The plaintiff, William Bootle, 
who was at the horse's head at the time of the accident, was found 
resting under the tram on the lifeguard. His injuries prevented 
him working for some time. 
claimed that the accident was due to the negligence of the driver 
of the tramcar.—For the defence, evidence was given to show that 
the driver of the electric car slowed down and reversed the motors 
in order to avoid the collision, and actually pulled up the car in 
its own length. It was contended that the plaintiffs brought the 
accident upon themselves by allowing an unmanageable horse to go 
into a busy thoroughfare, where there was so much noisy traffic. 


JOHNSON-LUNDELL ELECTRIC TRACTION Co. v. MILBURN. 


In the Court of Appeal, before Lords Justices Vaughan-Williams, 
Stirling and Moulton, on Monday, Mr. Beddall applied on behalf 
of the defendant in the case of the Johnson-Lundell Electric Trac- 
tion Co., Ltd., v. Milburn, for leave to appeal from an order of Mr. 
Justice Bray, in Chambers, confirming the order of Master Chitty 
retusing to make an order for security for costs of the action. 

Mr. BEDDALL stated that this was a test action, one of a number 
of actions brought hy the company against shareholders who had 
refused to pay their calls, and the defendants had counterclaimed 
against the company for the return of the money they had paid for 
their shares on the ground of alleged false statements in the pro- 
spectus issued by the company, the total amount involved in the 
couuterclaim being about £40,000. 

Their LonpsnrPs granted the application. 


Both horses were injured, and it was' 


EpmsurcH ELECTRICITY WORKS VALUATION. 


Lonps Low AND Dunpas gave judgment on 10th inst. in the appeal 
by the Edinburgh Parish Council against the valuation of the Edin- 
burgh electric light undertaking. The Edinburgh Evening News 
says that the question was, what was to be the yearly rent or value 
of the electric light undertaking of the city. Two methods of 
ascertaining the amount had been proposed. That adopted by the 
Assessor and approved of by the magistrates was what was called 
the contractors’ method, which consisted of taking as the yearly 
value a percentage of cost of the various lands and heritages con- 
stituted in the undertaking. The other method, for which the 
Parish Council contended, consisted in taking the actual amount of 
the receipts of the und and deducting therefrom all the 
necessary expenditure, including interest on movable plant and 
floating capital, and the cost of collection and management, the 
difference between these two amounts representing either hypo- 
thetical rent or the free surplus which was available for rent on the 
one hand, and tenants’ profits on the other. The total present 
valuation was £45,269, but the Parish Council maintained that it 
should be increased by adopting their method to £79,000. Lord 
Low, in a lengthy opinion, said there was a strong body of judicial 
opinion in favour of the method proposed by the Parish Council, 
but he by no means regarded the contractors’ method as having 
been entirely negatived. The assessor contended that bis method 
should be accepted on the grounds, first, that the electric light 
undertaking had not been in operation for a sufficiently long period 
to furnish a reliable basis for the revenue method, and, second, that 
the Appellante could not complain because the revenue method pro- 
duced a smaller value than the contractors’ method. The former of 
these points appeared to his Lordship to be untenable, considering 
that the undertaking had been carried on for 10 years, and in 
regard to the second point, it was sufficient to say that, in his 
opinion, the operation properly worked out on the revenue method 
gave a much larger sum than that arrived at by the Assessor. 
Applying the revenue principle, bis Lordship, after allowing certain 
deductions for depreciation and tenants’ profits, brought out a 
valuation of £61,923, which, he thought, should be cntered in the 
roll. Lord Dundas concurred. 


WHIPPLE v. PENPOLL Tix SwxrTING Co., Drp. 


AT the Liverpool Court of Passage last week, a claim to recover 
£49 14s. 11d. representing goods sold by the plaintiff, Cecil Robert 
Whipple, electrical engineer, Liverpool, tothe defendants, the Penpoll 
Tin Smelting Co., Ltd., Bootle. The plaintiff's case was that he 
agreed to supply and fix at defendants’ works an electric motor and 
friction hoist, the understanding being that it was required to hoist 
124 cwts. of ore at the rate of about 15 ft. per minute. There were 
two ways of making these hoists--one by what was called the 
single-purchase system and the other by means of snatch-blocks 
and pulleys or double-purchases. The latter system was that 
adopted, in the absence of any contract to the contrary. According 
to the Liverpool Daily Post and Mercury, the contention of the 
defendants was that the single-purchase system and not the snateh- 
block and pulley system should have been used. On the other 
hand, however, the plaintiff said that for slow lifting such as was 
in vogue at the defendants’ works the snatch-block and pulley 
system was the proper form to be adopted; and, furthermore, the 
plaintiff submitted that the estimate of the defendants’ contem- 
plated such a system. | 

His Lorpsuip, in the absence of any contract in writing to 
support the defendants’ case, gave judgment in favour of the 
plaintiff for the amount claimed with costa. 


[Other "Legal Intelligence? appears among our “Notes” on 
another page.] 


rr 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the acouracy of 
the views which he may express.) 


“Jay” writes :—“ Owing to the burning out of a feeder, about balf 
the consumers in the town were left in darkness, and the other 
half in semi-darkness, in the busiest part of a Saturday evening, 
for something over 5 hours, and again on the following Monday 
evening for three-quarters of an hour. In view of the abnormal 
time taken in getting the supply on again, are the Corporation who 
own the undertaking liable for loss of business incurred by con- 
sumers who are tradesmen ? 

„The question put by “Jay " depends upon the meaning which 
is to be put on Sec. 4 of the Schedule to the Electric Lighting 
(Clauses) Act, 1899, and the decisions thereunder. It is there 
provided that “in no case shall any penalty be inflicted in respect 
of any default, if the Court are of opinion that the default was 
caused by inevitable accident or force majeure, or was of so slight 
or unimportant a character as not materially to affect the value of 
the supply.” In a case which was heard in Dublin some time ago 
(Sun Insurance Co. v. Dublin Corporation, ELEcTRICAL REvrEWw, 
December 9th, 1899, p. 240), a cable which had been laid down 
proved defective, and the supply of energy broke down. This was 
held to be inevitable accident. The fact that there has been a great 
and unexpected demand for current will not, however, be regarded 
as inevitable accident (Marylebone Vestry v. Metropolitan Electric 
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Supply Co., Journal of Gas Lighting, May 1st, 1900, p. 1236). In 
the case put by “Jay,” it is apprehended that the defence of 
“inevitable accident," would protect the Corporation, unless, of 
course, it can be shown that the burning out was due to negligence. 


PARLIAMENTARY. 


London County Council (General Powers) Bill. 
TRE SUPPLY OF ELECTRICAL FrTTINGS BY BoROoUGH COUNCILS. 


TRR London County Council (General Powers) Bill came before the 
Court of Referees on Tuesday, when the question of the locus of 
certain of the petitioners against the measure was oonsidered. 

Mr. Moon, K.C., who appeared for the ‘Companies Supplying 
Electrical Energy in the Administrative County of London," said 
that his clients (the Charing Cross and West End Co., the City 
of London Co., the County of London Co., the London Electric 
Supply Co. and the South Metropolitan Electric Supply Co.) 
objected to Part 6 of the Bill, which conferred, not upon the L. C. C., 
bnt upon any Borough Council, power to supply electrical 
fittings to consumers or prospective consumers. The matter 
was one vitally affecting the companies, since it enabled the 
Councils to extend competition. It did not merely mean that 
the Council would be able to supply lampe, but that they would 
be able to supply to manufacturers and traders, motors and 
other electrical machinery and engines, such as were now 
coming largely into use, and which were now supplied by the 
companies on the hire-purchase system. As a precedent for 
granting the locus, counsel mentioned the Woolwich case, where the 
petitioners were allowed to be heard on the ground of new com- 
petition. Mr. TALBOT (for the L. C. C.) contended that there was 
no new competition, and that the present time was not the time 
for a locus to be heard. The companies should wait until the 
borough councils took power to supply electrical energy and 
fittings. 

The Court allowed a locus on Part 6 of the Bill. 


Standing Orders.—On March 8th the Examiner of Standing 
Orders in the House of Lords passed the following amongst other 
Bills :—Buenos Ayres Grand National Tramways; Kent Electric 
Power; and Shropshire, Worcestershire and Staffordshire Electric 
Power. 

North Metropolitan Tramway Bill.—This Bill, which provides for 
the dissolution and winding-up of the company, and the surrender 
of the lease to the L.C.C. was before a Select Committee of the 
House of Commons on Tuesday. The Bill was reported for third 


Grouping of Bills.—The General Committee on Railway and 
Canal Bills of the House of Commons have formed the following 
groups of Bills :— p 

(Group 1).—Hammersmith, City, and North-East London Railway; North- 
West London Railway; North-East London Railway; Romford and District 
Tramways. 

(Group 2).—London Southern Tramways; London United Tramways; London 
County Council (Tramways and Improvements); Middlesex County Council 


(Tramways); „ of London (Blackfriars and other Bridges); Maccles- 
field and District ways. 


(Group 4).—Baker Street and Waterloo Railway; Metropolitan District Rail- 
way; London and South-Western Railway; London Outer Circle Railway ; 
Metropolitan Railway. 

Folkestone, Sandgate and Hythe Tramway Bills.—Both Bills 
containing proposals for the construction of tramways in the above 
district have been found not to have complied with standing orders, 
and will have to be referred to the Standing Orders Committee 
for their decision as to whether they shall be allowed to go forward 
for the first reading. 

West Riding Tramicays Bill.—The Examiner of Standing Orders 

has found that there has been non-compliance with the rules of the 
House in regard to the above Bill, and it will be for the Standing 
Orders Committee to say whether the Bill shall be allowed to 
proceed. 

Romford and District Tramways Bill.—The Standing Orders Com- 
mittee of the House of Commons have decided that standing 
orders shall be dispensed with in the case of this Bill, and that the 
parties shall be allowed to proceed. 

London Traffic Commission. -- Sir H. Campbell-Bannerman has 
stated, in reply to a question, that while the Government do not 
propose to ignore the recommendations of the London Traftic 
Commission, they are not yet in a position to express an opinion 
on the findings of this body. No hope can be held out of legislation 
on the question during the present Session. 

London’ Puter Supply. Sir H. Campbell-Bannerman has also 
stated that there is no intention of appointing a Royal Commission 
on this question. The Timex says that the London Liberal members 
bave decided that the London Countg Council Electric Supply Bill 
shall be supported by them on the motion for second reading, and 
the private companies’ Electric Supply Bills opposed. ‘The London 
Unionist members and a number of L.C.C. Moderates are anxious 
that the L.C.C. Bill, and all other Metropolitan Supply Bills, should 
be dealt with by the same Select Committee. 

Second Readings.— On 8th inst. in the House of Lords the following 
Bills were read a second time :—Nottinghamshire and Derbyshire 
Tramways Bill, South Lancashire Tramways (Extension of Time) 
Bill, Wirral Railway (Extension of Time) Bill, and Preston, Chorley, 
and Horwich Tramways Bill. TER 

On 14th inst. the Ascot District Gas (Electric Lighting) Bill was 
read a second time in the Commons. 
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In the House of Lords on March 12th the following Bills were 
read a second time:—County of Durham Electric Power Supply 
Bill, Newcastle-upon-Tyne Electric Supply Bill, Crediton Lighting 
and Power Bill, Southport and Lytham Tramroad (Extension of 
Time) Bill, Buenos Ayres Grand National Tramways Bill. 

In the House of Commons on March 12th the Brixham Gas 
(Electric Lighting) Bill was read a second time. 


BUSINESS NOTES. 


. Trade Announcements.—The London address of the 
RHODES ELECTRICAL. MANUFACTURING Co. is now Lancaster House, 
102, Charing Cross Road, W.C., and it is under the management of 
Mr. H. Holt. 

The LONDON TELEGRAPH TRAINING COLLEGE, which has been at 
Brixton for the past 14 years, is being removed to large premises 
at Earls Court. 'The college is to be reopened on March 28th. 

Mr. G. BnRAULIK asks us to announce that Mr. H. N. Howlett, who 
has travelled for him for arc lamps and electricity meters is no 
longer representing him, and all communications should be 
addressed to the firm at 217-218, Upper Thames Street, E.C., 
until a new representative is appointed. 

The BIGELOW Co., of Newhaven, Conn., U. S.A., have acquired 
the American rights of the Hornsby Upright Water-Tube Boilers, 
and will manufacture these boilers for the United States. 

Messrs. J. HorRNSON & Co., Ltd., of Huddersfield, have 
appointed Mr. Douglas Wells, M.I.E.E., of 10, Rue de la Pépiniere, 
Brussels, to be their sole agent in Belgium and Holland for their 
steam and water fittings, &c. Messrs. EvERSHED & VIGNOLES, 
Ltd.,of Chiswick, have also appointed Mr. Wells their sole agent 
in the countries named for their " Megger" and other measuring 
instrumenta. 


Rights of Publication Transferred.—Mr. C. S. VESEY 
Brown asks us to announce that he has transferred the sole right of 
publication of the "Imperial Directory of Electric Lighting and 
Electric Traction " to the proprietors of Garcke's Manual." 


Australia.—7/e Board of Trade Journal says that a 
Customs notice has been issued to the effect that a drawback of 
duty will be allowed, subject to certain prescribed conditions, on 
the undermentioned imported materials used in the manufacture of 
articles within the Commonwealth, upon the exportation of such 
manufactured articles :— 


i parts used in the manufacture of telephones within the Common- 
wealth. 


Book Notices. — “ Fortschritte der Elektrotechnik.” 
1905. Part II. Edited by Dr. Karl Strecker. Berlin: Julius 
Springer. M.7. 

* Corso di Elettrotecnica." 
Convertitori, Accumulatori, &c. 
Roux e Viarengo. L.16. 

“ Proceedings of the American Society of Civil Engineers.“ 
Vol. XXXII. No. 2, February, 1906. New York: The Society, 
220, W. 57th Street. 

“The Romance of Modern Electricity,“ by C. R. Gibson. Second 
London: Seeley & Co. 

“The Physical Review," Vol XXII, No. 3. March, 1906. 
London and Lancaster, Pa.: The MacMillan Co. 

“ Wireless Telegraphy." By Gustav Eichhorn. London: Chas. 
Griffin & Co. Price 8s. 6d. net. 


Burgess Hill.— The D. P. Battery Co. have installed a 


battery of 140 cells, LH type, for the Burgess Hill and District 
Electric Supply Co. 


Dissolutions and Liquidations.—EIEOrROI D, Lrp.— 
Creditors must send particulars of claims, &c., to the liquidator 
(Mr. F. L. Jenkins, 17, Ironmonger Lane, E.C.) by March 30th. 

KAMM'S ZEROGRAPH SYNDICATE, LTD.—Creditors must send 
particulars of their debts, &c., to the liquidator (Mr. H. Beevor 
Harvey, 13, Templeton Place, Earl’s Court, S. W.) by April 4th. 

RIVER PLATE AND BRAZIL ROLLER Bearna Co., Lrp.—A 
meeting is to be held at 11, Queen Victoria Street, E. C., on 
April 10th to hear an account of the winding up from the liquidator 
(Mr. H. V. Thurgood). 

WINDSOR AND Eton Exvectric LIdRT Co., Lrp.—A meeting is to 
be held at Salisbury House, E.C., on April 18th, to hear an account 
of the winding up from the liquidator (Mr. Wm. Sevenoaks). 

The BUENOS AvRES ELECTRIC TRAMWAYS Co.—A meeting is to be 
held at St. George's House, Eastcheap, E.C., on April 18th, to hear 
an account of the winding up from the liquidator (Mr. E. J. 
Summers). 

Messrs. DEAN & TYLER, electrical engineers and contractors, 45, 
High Street, Beckenham.— Messrs. A. Dean and H. W. Tyler have 
dissolved partnership. Mr. Tyler will continue the business under 
his own name, and will attend to debts. 


Bankruptcy Proccedings.—J. S. BLACKWELL:—On 
March 7th, at the London Bankruptcy Court, an application for an 
order of discharge was made on behalf of Jumes Stephen Blackwell, 
electrical engineer, who at the date of the receiving order in 
March, 1899, was trading in partnership with Wm. Arthur Charles, 
at 74 and 111, Church Gate, Leicester, and 22, Kennington Road, 
S.E., under the style of the Central Electrical and Engineering 
Co. Mr. E. L. Hough, Senior Official Receiver, reported. that the 
trustee (Mr. Wm. Marsden Richards, of Leicester) had admitted 
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claims to the amount of £1,737; the firm's assets, valued by the 
debtors at £597 17s. 9d.; had realised £268 10s., and a dividend of 
ls. 1d. had been paid to the creditors. As offences the Official 
Receiver reported :—(1) Insufficiency of assets to pay 10s. in the £ 
to the creditors; (2) imperfect books; and (3) contributing to the 
bankruptcy by rash and hazardous speculation. "The applicant 
attended from Leicester to be present, but did not attempt to con- 
test the findings of the Official Receiver, and his Honour upheld 
the report. The discharge was granted subject to a further sus- 
pension of two years. 

THOMAS KrwG, electrician and engineer, Maidstone,—Bankrupt 
appeared at the Maidstone Court last week for his public examina- 
tion, and the hearing was adjourned to March 28th. The gross 
liabilities wére £753, £554 being unsecured, and debtor put his 
assets at £084, stating that when realised there would be a surplus. 
Mr. Hawkings was appointed trustee. 


Catalogues and Lists.—Messrs. GEIPEL & LANGE, 
St. Thomas Street, 8.E.—New list of Henrion “ Graphitic” carbon 
brushes, also electric light carbons. The tramway motor brushes 
are reported to be very much in demand, and to have necessitated 
large extensions of the works. 

The ELRCTRICAL Co., Lrp., Shaftesbury Avenue, W.C.—New 
catalogue with many illustrations of electric cooking and heating 
apparatus. A great variety of domestic appliances are enumerated, 
from a cigar-lighter to a large roasting oven. Prices are given in 
every case. È 

MESSRS. ALFRED HERBERT, LTD., Coventry.—New catalogue 
(Section E5), giving full description, well illustrated, of their 
combination turret lathes and tool outtits for same, with tabulated 
dimensional data. 

PORTABLE ACCUMULATORS, Lrp., the manufacturers of the 
Pfluger Ignition Battery, have sent us a copy of an artistically 
designed and attractive show card, which will be found useful 
for display. A copy of the card will be sent to all bona fide traders 
and agents on receipt of a postcard addressed to the company's 
office at 210, Shaftesbury Avenue, W.C. 

Messrs, HERBERT Morris & BASTERT, LTD., Loughborough.— 
I lustrated catalogue describing their standard types of overhead 
travelling cranes. 

Messrs. W. H. BarLEY & Co., Lrp., Salford.—Catalogue 
No. 206, giving excellent half-tone and line diagrams showing the 
firm's specialities in boiler mountings, together with brief parti- 
culars of same, as well as tabulated information regarding prices. 

Messrs. MavoR & Courson, LTD., Glasgow.—The March date 
card contains a diagram showing the output during 1905 of a 
“ Pick-Quick " medium size electric coal-cutter. 

The A.E.G. FoREIGN DEPARTMENT, 125, Charing Cross Road, 
W.C.—Various new publications as follows: — No. 2, particularis- 
ing single, two and three-phase induction motors up to5 H.P. 
output; No. 3, devoted to a description of petrol electric sets; 
No. E 3, detailing small and medium size motor-driven ventilators; 
No. 9, containing prices of incandescent lamps ; No. E 9, describing 
their various arc lamp and accessory manufactures ; No. 10, dealiug 

‘with lamp-holders and lamp-holder accessories, ceiling roses, wall 
plugs, and other kindred things; and No. 12, giving information 
relating to flexible wires and insulating material. Two of the 
lists are very full publications of 40 and 96 pp. respectively, 
and all are illustrated and have a good deal of data set out in 
tabular form. 

Messrs. J. H. HornwEs & Co., Newcastle-on-Tyne.— Pamphlet 
No. 101, giving a list of country houses where they have carried 
out electrical installations. Some general descriptive notes on 
country house lighting, together with photographic views of some 
of the mansions in the list, are given. 


A Sunbeam Supper.—The ScNsEAM Co.’s workmen's ` 
anuual supper was held at the Grainger Street Café, Newcastle, on. 


ith inst. Mr. T. J. Grainger, secretary, presided, supported by 
Mr. H. W. Edmundson, the assistant manager, and other members 
of the staff. The supper itself was a success, and this was followed 
by a programme of music and songs. The loyal toasts were duly 
honoured, but the principal toast was The Sunbeam Lamp Co.,“ 
proposed in a few terse sentences by Mr. W. Young. Mr. 
Edmundson, in responding, remarked upon the change which had 
been wrought in our industrial conditions, that the operatives were 
in many cases nowadays counted simply as parts of the machine; 
but while that might be true generally, he had the satisfaction of 
knowing that their own relations were of a different and happier 
order, and if the good understanding continued, it would be a 
happy augury for their future success. Mr. Grainger added his 
observations, and referred to competition, which they could only 
cet by co-operation on the part of the workmen with thosc who 
held the administrative and executive functions; he was not afraid 
of the competition of the foreign lamp, or even foreign bulbs, as 
witness the fact that they were supplving themselves with their 
own bulbs, thus making the lamp entirely at Gateshead; what 
unfortunately they liad to face was an absurd competition among 
English manufacturers. Healthy competition he welcomed, but a 
ruinous cutting of prices did none of them any good; but, in spite 
of this, they, by makiug a good lamp, held their own, and their 
business continued to increase. 


Germany.—The BERLINER ELEKTROMOBIL DROSCHKEN 


GESELLSCHAFT is increasing its capital to £75,000 to enlarge the 
number of electrical cabs in service in Berlin. 


Tramrail Welding.—We are informed that Mkssns. 
THERMIT, Lro., have issued a writ against Weldite, Ltd.,“ for an 
injunction restraining that company from infringing, by means of 
the substance called Weldite,” the Thermit patent processes 
relating to the welding of rails, &c. 


For Sale.—The Metropolitan Asylums Board is offering 
certain second-hand electrical and other engineering plant for sale, 
as announced in our advertisement pages to-day. 


Plant for Bombay.—Messrs. WITTING, EnoRALL 
AND Co., LTD., have supplied to Messrs. Greaves, Cotton & Co., of 
Bombay, India, the equipment for five cotton spinning mills, 
including the generating plant and switchboards, together with all 
lighting fittings and accessories. They are further shipping a con- 
siderable quantity of material to the above firm in connection with 
the same class of work. 


Motor-Car Exhibition.—Nearly 300 firms will be 
exhibiting at Cordingley's Motor-Car Exhibition at the Agricul- 
tural Hall, London, which opens on the 24th inst. 


Horsfall Destructors.— THE HORSFALL DESTRUCTOR 
Co., LTD., have recently signed a contract for the supply of a 
4-cell Horsfall patent destructor for the Municipal Commissioners 
of Singapore, Straits Settlements. This destructor, which will be 


, of the latest type, isan extension to an existing plant erected many 


years ago in the City of Singapore. The Horafall Co. have also 
secured the contract for a 4-cell destructor with two Babcock and 
Wilcox boilers, buildings and chimney complete, for the Burgh of 
Dunoon, the well-known seaside resort on the Clyde. 


Belgium.— Those firms who are interested in trade with 
Belgium will be well advised if they study the following 
notes that have been received by us from a correspondent 
in that country:—'' Contracts in Belgium are with State 
Railways, G.P.O., Government Departments, and most Corpora- 
tions in nearly every case. It is necessary to appoint an 
agent living and paying taxes in the country. Nobody 
can come over and stop at an hotel and do the businees. 
The agent may be of any nationality, but he must satisfy the 
Administration that he is an engineer and sufficiently strong 
financially. 'The agent is solely responsible for the contract, fines, 
&c., even to the extent of his furniture and property. The exact 
expression is, ' Je m'engage par le presente sur mes biens, meubles 
et immeubles à effectuer, &c. The caution money is usually 10 
per cent. of the contract or approximately so, and receives 3 per 
cent. interest. Firms baving an authorised agent or their own 
office in Belgium, usually only have to pay the caution money a 
few days after they receive the order; this clause varies in different 
departments. In some cases, even with a resident agent, half the 
caution money is required when tendering on a stamped Belgian 
Government form. All tenders must be on stamped forms. This 
information will save disappointment to many English electrical 
engineers who often cannot understand why they have received no 
replies to a tender. The Government do not advise the parties 
tendering. If you write to the Administration they simply reply, 
' Votre soumission est irregulier.' " 


Automobile Exhibitions at Olympia.—The Times 
says that in future commercial vehicles will not be included in the 
November exhibitions of the Society of Motor Manufacturers and 
Traders, but a distinct exhibition for commercial vehicles will be 
held in the spring of each year. This is due to complaints of in- 
adequate accommodation and increasing membership of the society. 


LIGHTING and POWER NOTES. 


Australia.—SypxEYv.—The E. L. Committee has decided 
to recommend the City Council to carry out the wiring of con- 
sumers' premises, the cost being repaid by instalments, and also to 
allocate £2,000 for the purchase of motors for hiring out, with 
optional terms of purchase. 


Bath.—The essessment of the electricity undertaking is 
to be raised from 41, 200 to £1,800, and as this appears to be 
excessive, the E.L. Committee has resolved to call in a valuer at a 
fee of 50 guineas. 


Boston.— The B. of T. has informed the T.C. that it is 
of opinion that the application of the National Provincial Elec- 
tricity Corporation for a prov. order to supply electricity should 
be granted, the compauy agreeing to the insertion in the order of 
a provision enabling the municipality to purchase the undertaking 
after 21 years at a valuation as a going concern. The Council has 
unanimously decided to consent to the company’s application. 


Bradford.— The controversy concerning the annual accounts 
of the Electricity Committee, which has extended over some weeks, 
and has arisen out of an assault by the elective auditors on the 
oflicial figures, continues with anabated vigour. The auditors now 
allege that the stock of motors and are lamps has been valued at 
about £8,000 more than it is worth, and that the alleged profit of 
£8,709 has been arrived at only by that means, and by keeping the 
amount allowed for depreciation at an unreasonably low figure. 
This matter is to occupy the attention of the next meeting of the 
Finance and General Purposes Committee. 


Bristol.—The City Council has adopted the recommenda- 
tion of its Electrical Committee to approach the B. of T. with a 
view to obtaining an order providing that the Somerset and District 
Electric Power Aot, 1009, shall cease to be operative within the city 
and county, 
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Cannock.— The U.D.C. has now arranged terms, subject 
to the sanction of the B. of T., upon which the prov. order will be 
transferred to the Shropshire and Worcestershire Electric Power Co. 
The company is to pay the Council £550 for the transfer, plus £25, 
for the Council supporting the company's Bill, and is to supply 
electricity for lighting purposes at 44d. per unit, at 13d. for power 
purposes and jd. to the Council for use at the Sewage Farm. 
Arrangements have also been made so that within certain periods 
extended areas will be lighted. 


Cheadle and Gatley.—The Stockport T.C. has decided 
to take over the Cheadle and Gatley E.L. order. 


Cheltenham.—The T.C. has decided to adopt the 
following revised scale of charges for energy :—Lighting, first 125 
hours per quarter, 53d. per uvit; next 125 hours, 4d.; beyond, 2d. 
For motors a flat rate of 2d. per unit has been adopted. 


Continental Notes.— IrALv.— La Societa Elettrica 
Morosticense, of Morostica, has decided to undertake the electric 
lighting of that town. 

A concession has just been granted by the authorities of Genoa 
for the erection of a hydro-electric plant on the River Ponzema at 
Campoligure in the generation of electrical energy for lighting and 
power purposes. 

HoLLAN D. — Contracts have just been let for the establishment of 
a scheme for the electric lighting of Arnheim. 


Croydon.—The B.C. has received a request from the 
County of London Electric Supply Co. to fupply energy in bulk for 
distribution at Purley and Sanderstead, outside the borough. This 
isto meet the immediate demand, pending the completicn of the 
company's works. The Council decided to comply, subject to 
suitable terms and conditions, 


Fareham.—The U. D.C. has decided to reduce the price 
of energy for lighting from 7d. to 6d. per unit, from Lady Days 


Gomersal.—The U.D.C. on March sth received from 
the B. of T. a letter stating, with respect to the Gomersal E.L. 
order, that before deciding whether it would dispense with the 
Council's consent, it wished to know whether the latter desired 
to be heard in reference to the application fora prov. order. The 
Council bas replied in the negative. 


Glasgow. — A large demaud for electricity having 
arisen in the Springburn district, the engineer bas recom- 
mended that it would be preferable to erect a sub-station for that 
district. The Electricity Sub-Committee has agreed to the engi- 
neer's suggestion. 


Gosport.—The U.D.C. has decided to write to the 
tramways company and ask when energy will be available for light- 
ing, and at what price per unit it will be supplied. 


Hanley.—In answer to an inquiry from Fenton U.D.C. 
as to what terms the T.C. would be prepared to supply energy to 
the district, the Corporation has offered similar terms for E.L. and 
power to those charged in Hanley, in the event of the Council sup- 
plying the district. 


Henley-on-Thames,—The T.C. has given its consent to 
the application of the Mutual Electricity Supply Co. for a prov. 
order for E.L. 


Ilfracombe.—The progress of the electric light as an 
illuminant, at theexpense of gas, is being demonstrated at Ilfracombe. 
At the annual meeting of the Gas Co. on Wednesday last, a share- 
holder (the town clerk of the town) pessimistically pointed out that 
since 1908 the private cousumption of yas had fallen from 
42,940,800 cb. ft. to 40,342,500, and the public consumption had 
decreased from 4,361,000 to 4,212,000 cb. ft., representing a loss in 
revenue of £513. He added that the stock and loan account had 
increased from £36,000 to £50,000, and inquired whether the 
directora had the same confidence in the undertaking now as in 
1903. The chairman replied in the affirmative, but. said that 
during the past two or three years the company had had to 
compete with an electric light company, which had secured some 
of its best customers. 


Kearsley.—It has been reported to the U. D.C. that the 
B. of T. considers that the proposed arrangement to transfer 
the E.L. order to Messrs. Foote & Milne would ke ultra vires. The 
negotiations will consequently end. 


Leyton.—On March 9th a IL. G. B. inquiry was held 
relative to the application of the U. D.C. for a loan of £21,100 for 
the extension of the E. L. stat ion, and the provision of additional 
plant to supply power for working tne tramways. There was no 
opposition. 


London. —HAuuERSMTTH.— The B.C. has resolved to 
take up a loan of £15,210 for extending the electric lighting 
system. 

L.C.C.—The Council has decided to lend £10,000 to the Stepney 
B.C. for the extension of the power house. 


Maeclesfield.—The T.C. on March 8th decided, by 26 
votes to 15, not to proceed further with the electricity scheme which 
bas been before the Council for many months. In committee, a 
similar motion was brought forward, but the voting was equal, and 
the Mayor, who is the chairman of the Electricity Committee, 
declined to give a casting vote. The proposed scheme entailed an 
outlay of £16,000, but ata recent L.G.B. inquiry into an applica- 
tion for a loan of that amount, the Inspector characterised the 


the new arrangement amount to £900 per annum. 


scheme asa skeleton one, saying that £20,000 at least should be 
the initial expenditure. He also stated that it was plain that, the 
whole thing was speculative, and that in view of another big 
expenditrre in prospect, the town would be very unwise to embark 
on such a scheme. There is a strong opinion, led by Alderman 
Colonel Brocklehurst, M.P., that it would be better to let a private 
company undertake the supply. 


The Maldens and Coombe.—The U. D. C. has resolved 


to employ an electrical engineer to inspect the district and draw up 
a report as to the best means of providing electric light for the 
district, at a fee of £31 10s. The Council's prov. order expires in 
August. 


- Mid-Durhani.—The promoters of the Mid-Durham E. I. 


order have requested the B. of T. to dispense with thc consent of 
the Brandon U.D.C. and the Durham C.C. tothe application. 


Neweastle-on-Tyne.—In September last, the Watch 
Committee recommended that certain streets should be lighted by 
electricity supplied from the tramways power station; the 
Council deferred its consideration of the report, and directed the 
Committee to approach the gas company with a view of secing 
whether it would amend the terms for lighting the streets by gas. 
As a result of the correspondence the Committee has decided to 
adhere to its recommendation of September, which was that 180 
lamps be fitt d to the tramway poles in some of the leading 
thoroughfares. These, at an average of 700 c. P. each, would give a 
total illuminating power of 126,000 c.P., and would cost £1,980 per 
annum, including the amount required annually for the redemption 
of the estimated expenditure (£4,50 ') on lamps, fittings, &c. The 
reduction in the cost of the existing 200 lamps would under 
To light 
the streets in the scheme with gas would cost £841, the lamps 
required would be 206 and the illuminating power would be 
61,800 C. p. 

At the T.C. meeting on the 7th inst. an amendment was moved 
that the matter be again referred back, but the Mayor remarked 
that provision had been made at the power station for this lighting. 
and £12,000 to £14,000 had been expended. The Committec's 
recommendation was then adopted. 


New Tealand.— TH Anoua.—The B.C. has decided to 
ask the ratepaycrs’ sanction, before borrowing a further £1,000 to 
complete the E.L. scheme. 

New PLYMovTH.—The electric lighting of the town was formally 
inaugurated by the Mayor and Mayoress a few weeks ago. The 
scheme has been carried out at a cost of about £14,000, the Brush 
Co. being the contractors for the plant and Messrs. Steuart & Fenn 
the consulting enginecrs. The prices to be charged by the Council 
are, for lighting, 8d. per unit with 25 per cent. discount, and for 
power, 3d. with 1d. discount for prompt settlements. 

WELLINGTON.—From the local Press we gather that the City 
Council is inclined to dispute the contention of the EL. and 
Power Co. that the company has the sole right to provide E.L. and 
power supply to the city. A recommendation of the Tramways 
Committee has been before the City Council in regard to supplying 
two firms with energy for lighting purposes, and if adopted the 
company will have au opportunity of challenging the Council's 
right to supply. A loan of £25,000 has been authorised by the 
ratepayers for public lighting, but the Mayor has stated that the 
Council will have to ask for a larger sum. 

Watpori.—-The Waipori hydro-electric scheme is complete as far 
us the penstock, and work is now procceding with the pipe line. 
The fluming is constructed of red birch 6 ft. wide x 4 ft. high, 
and has a total length of 14 miles with a fall of 8 ft. per mile. 
Five tunnels have been cut ranging from 72 ft. to 290 ft. in 
length; the length of the fall of the pipes from the penstock to 
the power house is 1,825 ft., and the fall, 674 ft. The erection 
of the power house has been commenced, and the plant for the 
first two sets bas arrived out, each consisting of double Pelton 
wheels direct connected to 1,000-Kw. generators 

AUCKLAND.—Mr. Goodman, the electrical cngineer acting for 
Messrs. Noyes Bros., has reported to the C.C. that he estimates the 
cost of an E.L. installation for the city at about £20,000. 

WAIHI.— From a New Zealand paper we understand that the 
Waihi G.M. Co. has asked leave of the Government to utilise the 
energy of the Horahora Rapids for the generation of elec- 
trical energy. The company offers to expend 470, 000 to 
develop about 4,000 H.P., with the necessary transmission 
line to Waihi, and to complete the work in 18 months, 
the Government to receive from the company an option to 
take. over the whole installation at any time at an advance of 
4 percent. per annum on its cost at the time of construction. 
A minimum carriage over the railway of 20,000 tons of coal per 
annum for five years, or until the Government takes over the 
scheme, is guaranteed. In the event of the Government deciding 
to take over the plant, the company desires a supply of energy at 
the rate of £6,000 per annum for a maximum of 2,000 H.P. 


Queenborough.—The B. of T. has informed the T.C. 
that if proposes to sanction the scheme for electric lighting under 
the Isle of Sheppey and District E.L. order, 1903, promoted by the 
local electric lightiog company. 


Sheffield.—A Special Committee has recommended the 
T. C. to retain Sir William Preece, at a fee not exceeding £105, to 
advise it as to the cost of production of energy at the E.L. and 
tramway power stations, and as to the utilisation of waste steam 
available at the refuse destructors for the generation of; ) ectricity. 
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South America.—The Chascomus Municipality has 


accepted the tender of the Cia. Obras Publicas del Rio de la Plata for . 


the electric lighting of the town at the following prices :—&-ampere 


lamps and 4-ampere lamps, all night, $27.5 and $20.3 per month | 


respectively. 


Stafford.—Owing to the increase in the demand for 
electricity, it has been decided by the Council to purchase 
additional land at a cost of £1,750 for extensions when necessary. 


Sunderland.—4A IL. G. B. inquiry was held on the 
7th inst. into the application of the Corporation for sanction to 
borrow £18,000 for E.L. purposes. About one-third of the loan is 
for building purposes. The output last year was 4,772,913 units; 
the estimated output for this year is over six millions. 

The Electricity and Lighting Committee of the T.C. has recom- 
mended the rejection of the offer of the County of Durham Electric 
Power Supply Co. to lease for 21 years the Corporation's elec- 
tricity stations at a rental of £12,000 per annum. 


Wellington.—The U.D.C. has decided to sell its pro- 
visional order for the supply of electric light to the Shropshire, 
Worcestershire and Staffordshire Electric Power Co. on condition 
that the company pays the Council the sum of £100 towards the 
cost incurred in obtaining the order. The company is to lay mains 
in the compulsory area within 12 months, and to agree to terms as 
to further extension. The Council is to give a general consent to 
the company, and to the erection of overhead mains to supply 
energy for lighting purposes at a price not exceeding 5d. per unit 
until the demand reaches 250,000 units, when the maximum charge 
shall be 44d. ; the company to supply energy for power at 11d. per 
unit, and energy for street lighting on a sliding scale of 2˙6d. 
to 1d. 


West Bromwich.—The T.C. has resolved to expend 
£500 on mains extensions. . 

Wolverhampton.—The Electricity Committee proposes 
to ask fhe sanction of the L.G.B. to borrow two sums of £10,000 


and £2,000 for the extension of mains and for meters and indicators 
respectively. 


TRAMWAY and RAILWAY NOTES. 


Ayr.—The T.C. is considering a proposed extension of 
the tram way system to Hawkhill district and Whitletts, amounting 
to 1 mile 5 furlongs. 


Birkenhead.—In the Chancery Division on kth inst. 
Mr. Justice Warrington gave judgment in the case of The 
Attorney-General v. the Mersey Railway Co." The action was 
instituted by the Attorney-General at the relation of the Corpora- 
tion of Birkenhead, who asked for an injunction to restrain the 
Mersey Railway Co. from running motor-omnibuses in connection 
with their railway system in the borough of Birkenhead, whereby, 
it was alleged, they were acting in excess of their statutory powers. 
An injunction was granted, but it was stayed for a fortnight pend- 
ing notice of appeal. 


Cheriton.—The U. D.C. has decided to oppose the 
schemes for constructing electric tramways through the district 
from Folkestone and Hythe. . 


Chicago (U.S.A.).—The report by Mr. James Dalrymple, 
general manager of the Glasgow Corporation tramways, on the 
proposed municipalisation of the Chicago tramways, was issued on 
Monday, being published simultaneously in Glasgow and Chicago. 
The document, an exceedingly lengthy one, sets forth at the out- 
set that Mr. Dalrymple understood the position to be that Mayor 
Dunne was elected to that position by the citizens of Chicago on a 
distinct issue, the immediate municipalisation of the street rail- 
ways of that city. 

Regarding the present condition of the street railway systems of 
Chicago, he considered that the citizens were fully warranted in 
demanding an immediate change, so that they might have the 
travelliug facilities that were enjoyed by the citizens of every other 
cityin the United States. After referring to the difliculty in 
connection with acquiring the different franchises which had been 
granted to the street railway companies, Mr. Dalrymple remarked 
that he could not refrain from expressing his strong conviction that 
a serious attempt should be made on the part of the municipality 
and the street railway companies to arrive at a reasonable settle- 
ment. ‘The present companies should be merged into one, so that 
the. whole might be operated as one complete system. There must 
be one fare, and no central loops. The use of trailer cars should be 
discontinued. The present equipment would require in a great 
measure to be thrown on the scrap heap, the whole work of recon- 
struction being carried out in the sight and to the satisfaction of 
the city officers. The new operating company might be allowed a 
fixed time in which to have the whole system put into complete 
order, and afterwards have a franchise for, say, 20 years, the 
municipality having the right, say, every five years to take 
possession on stated terms. A percentage of the gross annual 
earnings should be handed over to the city treasury, to be used 
for specific purposes, such as the upkeep of the streets; full 
aud detailed statements of all income and expenditure, both on 


. 


account of capital and revenue, should be produced annually by 
the operating company to the city officers. Under good, sound, 
economical management, the street railway system of Chicago was 
destined to be not only the largest, but the first in the world. 
Assuming that the present companies were unwilling to meet the 
Corporation on anything like reasonable terms, he would say that 
they should undoubtedly start the municipal system on each line as 
the franchise expired. He should be very sorry, however, were 
they forced to take that step, as, speaking generally, he should say 
from his knowledge and experience of what it meant to 


. Operate a municipal street railway system, that the muni- 


cipalities of the United States were not yet quite ready 
to undertake that work successfully. He would recommend 
that the street railway department be managed by a small 
committee of the City Council, to be chosen irrespective of 
politics, and that the whole internal management be placed under 
one permanent officer. No other system should be thought of at the 
present time than the overhead trolley. If properly constructed it 
was not unsightly, it was not dangerous, it was the most reliable, 
and it was the most economical both to construct and maintain. 
To install the underground conduit in any part of Chicago would 
for various reasons be a scandalous waste of money. In regard to 
the production of power, it should not be necessary for them at thc 
outset to erect a power station, but when the whole system was in 
operation they should certainly have one central high-tension 
generating station, with sub-stations. Meanwhile they should pur- 
chase their power. In regard tothe fares, it was unlikely that the 
citizens would care to change from the uniform fare, with trans- 
fers, to the European system. They could not issue transfers if 
thev adopted the graded system of fares. In conclusion, Mr. 
Da!rymple said that if the Council should finally decide that there 
was no other courre open than gradually to municipalise the street 
railway system, he would give them every assistance in his power in 
regard to the organisation of the various departments. Mayor Dunne 
cabigd for a fuller report, and Mr. Dalrymple outlined a scheme for 
a municipal tramway service in considerable detail. 


Continental Notes.—IrALYv.—The Italian Royal Com- 
mission appointed to consider the question of electrie traction on 
the State Railway, has recently published a report as to the cost of 
working on the lines established at Valtellina and Varese. 
Whilst in 1897 with steam, the cost per train-kilometre was 2,706 
lire, for a similar period, 1903-4, with electrical working, the cost 
was 1,943 lire, a reduction of about 28 per cent. in working costa, 
notwithstanding.the fact that the average length of trains drawn 
by the steam motors consisted of 13 axles, against an average of 18 
axles for the electric trains. 

In looking into the comparative advantages of the three-phase 
system with overhead trolley wires, and of the third-rail system, it 
is pointed out that the cost of the former is about half that of the 
other. There is every reason to suppose that the result of this 
report will be the immediate adoption of electric traction over the 
length of lines between Lecco-Milan and Usmate-Bergamo, the 
supply for both of which can be taken from the Morbegno power 
house.—L’ Elettricita. 


East Ham.—The T.C. has received a letter from the 
B. of T. consenting to the proposed laying of a double line of 
tramways in lieu of the single in Aldersbrook Road, and sanctioning 
the borrowing of a sum of £1,050 for the purpose. 


Folkestone.—The T.C. has adopted an agreement con- 
senting to thesystem of tramways to Cheriton, Sandgate and Hythe, 
for which the National Electric Construction Co. is seeking Par- 
liamentary powers. The company is to pay the Corporation £16,200 
immediately for certain considerations. 


Glasgow.—A_  switchback electric railway under the 
Clyde will be ready for passengers shortly. The tunnel was 
originally constructed for foot passengers. It was entered at 
both ends by a long flight of stairs. The absence of elevators and 
the keen competition of the ferries acted as a deterrent to its 
popularity. The company owning it has now transformed tbe 
tunnel into a railway, a car conveying the passengers across. 

Tbe Tramways Committee has decided to proceed at once with 
the extensions from Castle Street along Garngad Road, and from 
Tolleross eastwards, authorised by the Glasgow Corporation Tram- 
ways Act of 1905, the work to he carried out by the staff of the 


department. 


Hyde.—The Hyde T.C. has this week sanctioned ‘a 
scheme proposed by the Joint Tramways Board of Stalybridge, 
Hyde, Dukintield and Mossley for laying down tramlines along 
Newton Street, from George Street to Manchester Road, also from 
the present tramlines of the Joint Boerd in Market Place to those 
of the Oldham, Ashton and Hyde Co. in the same thoroughfare. 
In each case the distance is within 50 yards, but the double con- 
nection will supply a convenience that has long been‘desired. 


Lancaster.— The T.C. on March sth decided by the 
casting vote of the Mayor not to lease the electric tramways to 
Messrs. Kershaw & Co., of Birmingham. The whole question has 
been referred back to the Tramways Committee, to take expert 
opinion if thought desirable. 


London.—Bakkn STREET AND WATERLOO RAILWAY.— 
On Saturday last this new tube railway was duly opened'to public 
traffic. The smooth running of the trains excited general comment, 
and the line was frcely patronised, the whole organisation working 
without a hitch. 

METROPOLITAN Distgict RaiLWaYy.—Another breakdown took 
place on the District Railway on Monday evening, two axles 
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breaking, near Hammersmith Station. Considerable delay to 
traffic ensued. On the same day a breakdown occurred near Earl’s 
Court. 

L.C.C.—The Highways Committee reported that the agreement 
with the South London Electric Supply Corporation for the 
supply of power would expire on May 15th. The first portion of 
Greenwich station would be completed in the next few weeks, but 
the process of transferring the load from the temporary stations to 
the permanent station would occupy some time. In these circum- 
stances it seemed desirable to extend the agreement with the 
South London Co. until the supply from Loughborough Junction 
could be entirely dispensed with. The price paid at present was 
l'4d. per unit for electrical energy generated. The company had 
expressed its readiness to enter into a fresh agreement providing 
for a reduced supply of power upon a sliding scale of charges based 
upon the output, the minimum price being 75d. per unit and the 
maximum price 1°25d. per unit. The agreement would be 
terminable upon one month's notice on either side, and the Council 
would pay a rental at the rate of £200 per annum for the retention 
of its plant on the company's land. 

An expenditure of £10,000 is proposed for the acquisition of a 
site for a sub-station near Holborn. 


Manchester.—The application of the Manchester Cor- 
poration tramway workers for extra pay for Sunday labour, which 
bas been backed up by the threat of a possible strike, was con- 
sidered at a mceting of the Tramways Committee on Tuesday. 
After a lengthy discussion, a reply to the men's demand was formu- 
lated. In this the Committee justifies its attitude of opposition, 
and recapitulates the concessions made to the employés since the 
city tramways were taken over by the Corporation, in respect 
of wages, hours of labour and general working conditions. These 
concessions (apart from the one recently granted as to payment for 
overtime) are in the aggregate costing the department about £50,000 
perannom. The further concession now demanded, the Committee 
says, would, if granted, cost a further sum of £6,000 per annum, 
and the Tramways Committee has come to the conclusion that it 
cannot, in justice to the ratepayers, accede to the demand. Apart 
from the financial aspect of the case, the Committee objects to any 
discrimination in tramway traffic work between Sunday labour snd 
ordinary week-day labour. The wages paid and the general 
working conditions in the Manchester Tramways Department arc 
equal to, if not better than, in any other municipal tramway 
system in the kingdom. The Committee, however, is willing that 
the dispute should be referred to an arbitrator to be appointed by 
the Board of Trade. 

Neweastle-on-Tyne.— The B. of T. has declined to 
sanction the running of cars on the Fisher Hill route owing to the 


danger on that part of the route. The line has been constructed ht 
considerable expense. The Tramways Committee has decided to 


open up negotiations with the Tyneside Tramways Co., who have 


running powers over the section, to see if some arrangement can be 
made to overcome the difficulty at the place indicated. 


New Zealand. —CHRISTCHURCH.—A meeting of tlie 
ratepayers was held recently to consider the proposal of the Tram- 
way Board to raise an additional loan of £100,000 to carry out 
various extensions to the system. A resolution approving of the 
scheme was put and carried. 

WELLINGTON.— The Corporation is now constructing some new 
car bodies in its own shops, and we gatherthat machinery has been 
ordered and preparations made to ehable the Corporation to do all 
its car building in future. 

The result of the nine months’ working, ended December 31st last, 
is a net profit of £7,262, after £9,071 has been set aside to interest 
and £2,059 to sinking fund. 

AUCKLAND.—Owing to subsidences occurring to the track in 
Queen Street, it has been found expedient to draw up a scheme for 
relaying it. The manager to the company has forwarded plans to 
the C.C., according to which it is proposed to adopt pile con- 
struction and to put down concrete with scoria blocks at the surface, 
in lieu of wood and asphalt, as used at present. 

North Ayrshiré.—The failure of the Road Board of 
the County Council to come to terms with tbe promoters of the 
proposed scheme of tramways has resulted in the Council passing 
a resolution expreseing dissatisfaction with the Board because it 
did not seek the assistance of the Tramway Committee. 


Poole.—The T.C. has received from the B. of T. sanction 


to raise a loan of £29,063 for the construction of the Parkstone | 


Extension Tramway. 

A long discussion took place at the meeting of the T.C. on 
March 6th relative to a recommendation to accept the tender of 
the Brush Electrical Engineering Co., Ltd., at £26,168 for the 
construction of the electric tramways. The British Electric 
Equipment Co., Ltd., tendered at £410 less, and Mr. F. S. Grogan, 
a representative of the firm who attended the meeting, asked the 
Council to explain why his firm’s tender was refused. The Council 
discussed the whole report of the Committee in comera, and 
eventually adopted the recommendation of the Committee. 


South Shields.—At the meeting of the T.C. on the 
7th inst., the Council agreed to withdraw its petition against the 
North and South Shields Eleotric Railway Bill on the promoters 
undertaking to reimburse the Corporation the full amount paid by 
it for the purchase of the land in Mile End Road, with 4 per cent. 
interest on the £6,000 paid by tbe Corporation for the land until it 
is acquired by the promoters. 

The first electric car was run over the Corporation tramways on 
Friday last 


— 


TELEGRAPH and TELEPHONE NOTES. 


/ 


Australia.—The Postmaster-General of the Commoh- 


wealth has decided to introduce the toll or measured rate system 
of payment in connection with the telephone services. The sub- 
scribers will be given a much better service than that now provided ; 
modern switchboards, with the latest fittings, are to be installed in 
the Melbourne and Sydney Geueral Post Offices, and subscribers 
who pay toll rates will be connected with these systems. -Sub- 
scribers who pay fixed rates will have to put up with the present 
defective services. The Postmaster-General believes that in these 
cireumstances subscribers wil gradually be converted to the 
measured rate tariff. 

The telephone service in Sydney has of late assumed such 


large dimensions that additions to the plant and apparatus have 


been urgently needed. A new switchboard has now been added of 
the latest pattern, with & capacity for 3,599 lines. 


Continental Notes,—FRANCE.—4A direct telephone is 
now working between Paris and Nice, the length of the wire being 
1,035 kilometres, and the diameter 5 mm.; the total cost of 
erection was 1,000,000 fr. This is the longest telephone line on 
French territory. 

LisBoN.—The Anglo-Portuguesc Telephone Co. has received 
advices from Lisbon that its new cable has been laid across the 
Tagus, and is a complete success. 

HoLraANDp.—During the year 1904 the telegraphic system was 
increased by 132°6 kilometres of line and 809:5 of wire, and at 
December 31st, 1904, there were 6,912°9 kilometres of line and 
30,412°5 of wire. Of 5,334 interruptions during the year, 18 were 
due to broken posts, 324 to broken wires, 2,394 to contact and 71 to 
faults, &c., in sub-fluvial and subterranean cables. Special experi- 
ments were made in connection with wireless telegraphy. A 
public wireless station was opened at Esheveningen, with 
power sufficient to communicate up to 200 kilometres, 
although a distance of 350 was reached. In 1904 there 
were 1,187 offices, as against 1,166 in 1903. There were 
3,000,483 interior telegrams during the year, a decrease of 
3°7 per cent. on 1903, and the average number of words per tele- 
gram was 14:36. The telephone was largely used in the delivery, 
&c., of telegrams. 75,367 telegrams to other countries were dealt 
with. 372,962 telegrams were exchanged with Belgium; 879,059 
with Germany ; 170,751 with France; and 711,268 with Great 
Britain. 34,767 telegrame were sent to and reccived from the 
Dutch East Indies, and 111,282 to and from tbe United States. 
The Anglo-American Telegraph Co. secured 76,638 telegrams 
(68:86 per cent.); the French Atlantic Cable, 4,052 (3:64 per cent.); 
and the German-American Cables, 30,573 (27°47 per cent.); the 
proportions for 1903 being 66°94 per cent., 2:03 per cent., and 29:13 
per cent. respectively. 

To make tlie use of the telephones more popular, new regulations 
were introduced, and prices for eonversations were ad jigted in 
order to obviate tbe rush at certain hours. The system in 1904 
totalled 24,8757 km. of wire and 2,302 3 of line, and the number 
of conversations amounted to 1,390, 529, or an increase of about 
21 per cent. over 1903; 58,179 conversations were with Germany 
and 40,246 with Belgium. Maintenance expenses on account of 
telegraphs amounted to 772,273 fr., and of telephones to 110,941 fr., 
while receipts from all sources amounted to 5,114,662 fr.; the 
disbursements were 8, 681, 437 fr., e a deficit of. 3, 566,7 75 fr.— 
Journal Télé graphique. 


French Submarine Cables. — The ss. Francois Arayo, 
belonging to the Société Industrielle des Téléphones, has been 
chartered by M. Grammont. and left Calais on 8th inst. for St. 
Tropez, there to load the Réunion-Mauritius, Réunion-Madacascar 
and Saigon-Pontianak cables. 


Hull.—It is stated that arrangements have been made 
for the sale of the Hull Corporation telephone undertaking to the 
National Telephone Co. at cost price. 


Telegraphic Interruptions and Repairs :— 


CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) ee ee ee 
Dominica-Martinique .. $* os ew 
Bi. Lucia-Martinique .. s ee i» . May 7, 1902.. és 
Reissa-Issa (Yemen) Camaran [€] ee ee Oct. 1902 ee ee 
Cayenne-Pinheiro s és 4 .. Aug. 18, 1902 .. ee 
Port Arthur-Chifu (Closed) ee ee ae ae Mar. 7, 1904 . e ^ ee 
Jamaica-Colon ee ee ee ee ee ee Jan. b, 1906 ee [EJ 
Cadiz- Tenerif LJ ee ee ee eo . 
Tarifa-Tangier FR os we ài 
Puerto Plata-Martinique * a - .. Oct. 80, 1905 .. 


£t. Vincent-Grenada Feb. 16, 1906 

St. Vincent-St. Lucia .. Feb. 16, 1906 

Tanrgier-Cadiz  . i v" 82 he Feb. 18, 1906 .. i 

Grenada-Trinidad T e "n si ee Feb, 22, 1906.. Mar. 12 

Alexandria-Larnaca à sa ae vs Feb. 28, 1906 ET 

Guudeloupe-Doninica . 2 - V .. Mar. 6, 1900. NMar. 8 
LANDLINES, 

Puerto- Barrios . Aug. 98, 1902.. ee 

Communication with Brazil v via a Galveston. ee July 18, 1905 " 

Bachkale-Deliinan zs . Feb. 12, 1966 .. 

Aluska Landlines.. t T: gi ws .. Mar. 9, 1906 .. 


Manchester.—The Special Committee on Telephones has 
recommended that the claim of the Mutual Telephore Co., for 
compensation for the outlay undertaken and | liabilities incurred by 
them in the formation of euch company, be not complied with. 


—* o — cd 
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New American Cables.—The Electrical World (N. V.) 


of February 17th says :—“ If a Bill introduced at Washington by 
Congressman Wanger, of Pennsylvania, becomes law, the Govern- 
ment will embark inthe telegraph and cable business in the West 

Indies. The Bill appropriates $1,000,000 to construct a cable from 
Key West, Fla., to Guantanamo, Cuba, and thence to the Canal zone 
on the Isthmus of Panama. A branch line from Guantanamo to 
Porto Rico is also provided for. The commercial rate is fixed at 
not less than 40 cents a word, and reduced rates made for Press 
matter. The Government has already done a great deal of signal 
corps cable work in the Philippines." 


Trinidad.—The Chamber of Commerce has considered 
the offers to establish improved cable communication with Europe 
submitted by the West India and Panama Telegraph Co., Ltd., and 
by the Halifax and Bermudas and the Direct West India Cable Com- 
panies, and upon the recommendation of, the West India Committee, 
the proposal of the two latter companies has. been transmitted to the 
Government. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—March 19th. One 400-Kw. steam dynamo for 
the Corporation. Sce Official Notices” March 2nd. 


Belfast.—March 22nd. («) Electric lighting and power 
installation; (b) telephones, for the New Municipal Technical 
Institute. Specifications at the Central Technical Institute, 
College Square North, for (a) £1 and for (b) 5s. Payments not 
returnable. | 


Belgium.—April 19th. The municipal authorities of 
Couvin are inviting tenders until April 19th for the concession for 
the public and private electric lighting of the town.  Particulars 
may be obtained from, and tenders are to be sent to, Le Secretariat 
Communal de Couvin, Belgium. 


Bolton.—March: 29th. Materials and stores for the 
electricity department; also one continuous current electric gene- 
rator and one steam engine. Sce “Official Notices March 9th. 


Bray.—March 20th. Electrical supplies for the. U.D.C. 
See “ Official Notices” to-day. 


Briton Ferry.—March 26th. Sub-station switchboard, 
feeder and distributor cables, feeders pillars, joint boxes, arc lamps 
and standards, for the U.D.C. See “ Official Notices " March 2nd. 


Chester.—March 31st. Construction and electrical 
equipment of tramways (permanent way, bonds, and overhead 
equipment, for the Corporation. See “ Official Notices ” March 9th. 


Gillingham.—March 26th. Coal and meters for the 
electricity department. See Official Notices" March 2nd. 


Johannesburg.—March 31st. 350 street lamp fittings, 
50 stays for ditto, and 600 ft. gas barrel for the T.C. See Official 
Notices" February 16th. 


Leeds.—April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 Kw.), condensing plant and piping, for the elec- 
tric lighting department. See Official Notices“ February 23rd. 


L.C.C.—March 20th. Seven electrically-operated car 
traversers. See Official Notices" March 2nd. 


L.C.C.—March 26th. Lighting and power installation 
for the Long Grove Asylum, Epsom, now erecting. See “ Official 
Notices " February 23rd. 


L.C.C.—March 27th. High and low-tension switchgear 
for certain sub-stations. See ‘ Official Notices " March 9th. 


1.C.C.—Mareh 27th. Three low-tension feeder switch- 


.bourds for tramway sub-stations. Sce ‘ Official Notices“ to-day. 


L.C.C.—March 27th. Eleven 500-KW. induction motor- 
generators, and three 50-Kw. ditto, for tramway sub-stations. See 
„Official Notices" to-day. 


Luton.—March 17th. Cables for the Corporation. See 
“ Official Notices“ March 9th. 


Norwich.—March 19th. Wires, cables and lamps for 
the Electricity Department. See “Oficial Notices" March 9th. 


Stockport.— March 29th. Electric motors, also steam- 
driven condensing plant for the electricity department, See 
“Offcial Notices“ to-day. 


Sunderland.— March 28th. Stores, also ticket punches, 
for the tramways department. See Official Notices March 9th. 


Sunderland.— March 30th. One 750-Kw. three-phase 
steam alternator, one 300-K w. static transformer, and two portable 
air compressors for the electricity department. See Official 
Notices" March 9th. 


West Bromwich.—March 19th. One 400-xw. turto- 
generator; exhaust pipes. See Official Notices" March 9th. 


Willesden.—March 22nd. 66 flame arc lamps for 


public street lighting for the U.D.C. See “Offcial Notices” 
March 9th. l 


Wrexham.—March 28rd. Supplies for the Council's 
electricity department. See Official Notices" March 9th. 


; CLOSED. 


Aberdeen.—The Gas and Electricity Committee last 
week opened tenders for a new fly-wheel in connection with a 1,200- 
H.P. engine at the electricity works. The offer of Messrs. Coombe, 
Barbour & Co., Belfast, was accepted as the lowest tender, the figure 
being £475. 


Australia.—The Electric Lighting & Traction Co. of 
Australia, Ltd., (Adelaide Electricity Supply) have placed an order 
with Messrs. Witting, Eborall & Co., Ltd., for two 115-kw. motor- 
generator sets, converting from low pressure continuous current to 
single-phase high pressure alternating current, these to be used in 
connection with extensions being carried out by the above-named 


company. 


Bristol.—The Electrical Committee has accepted the 
tender of Mcssrs. Siemens Bros. & Co., Ltd., for extra high tension 


. cables, for £7,887. 


Brush Contracts,—The following contracts have been 
booked by the Brush Electrical Engineering Co., Ltd. :— 


For the Rangoon tramways (per B.T.-H. Co.), 10 single-deck bogie composite 
car bodies ; 15 single-deck open car bodies. 

For the Metropolitan Electric Tramways Co., 25 double-deck car bodies and 
four-wheel trucks; five double-deck car bodies. 

For Adelaide, 750-kw. turbo-generator. 

For Grimsby Corporation, 500-kw. steam dynamo. 

For the Yorkshire Electric Power Co., Leeds, two 100.kw. transformers ; 

four 50-kw. transformers. 


Burnley.—The Corporation Electricity Committee has 
accepted the tender of the British Thomson-Houston Co. to 
supply motors and starters for the ensuing 12 months. The Com- 
mittee has also accepted the tender of Messrs. Siemens Bros. for 
the supply of armoured cable. 


Cardiff.— The City Asylums Committee on March 8th 
accepted the tender of Messrs. A. G. Arnold & Son, of Newport 
(Mon.), for the wiring of the new asylum at Whitchurch, at £6,334. 


cheltenham.— The T.C. has accepted the tender of 
Messrs. Danks, Ltd., for a new superheater for the Galloway boiler 
at the electricity works, at £85. 


Colchester.— The T.C. on March 7th accepted the tender 
of Messrs. Davey, Paxman & Co., Ltd., for the supply of a combined 
triple-expansion double-acting engine and dynamo (Siemens Broe. 
and Co.), and to supply the needful spares, at £4,055. The tender 
of Messrs. Dick, Kerr & Co., Ltd., for the supply of two tramcars, 
at £551 each, was also accepted. 


Croydon.—The B.C. has accepted the tender of the 
British Westinghouse Co., Ltd., fer 15 double-deck single-truck 


tramcars, for £7,822 10s. : 


Derby.—In view of the visit of the Royal Show to 
Derby during the forthcoming summer, the T.C. has ordered four 
more single-deck cars from Messrs. Milnes, Voss & Co., at £2,232. 


Glasgow.—The Tramways Committee has accepted the 
following offers :— 


Special junction work, the Lorain Steel Co. 

Bond plugs, John Stewart & Co., Ltd. 

Copper strip, William Clark & Bon. 

Ebonite sleeves and plugs, W. C. Yuille & Co. 

O'Bnch dry cells, Siemens Bros. & Co. 

Ivorine labels for switchboards, the Hughes Label Co., Ltd. 
Cross-cut saws, Wm. Landell. 

Axes and oil fillers, P. & R. Fleming & Co. 

Street telephone parts, the General Electric Co. 

Up-keep of mechanical stokers, Pinkston, Babcock & Wilcox, Ltd. 


The Electricity Committee of the T.C. has accepted the offer 
by Messrs. Ferranti, Ltd., amounting to £3,436, for high tension 


switchboards and instruments for St. Andrew’s Cross Station. The 
offer was the lowest. 


Liverpool.—'l'he Corporation has accepted the tender of- 
Messers. Johnson & Phillips, Ltd., for 12 months’ supply of electric 
cables and wires. 


— 


~ 


Vol. 58. No. 1,477, Manon 16, 1906.) 


THE ELECTRICAL REVIEW. 


429 


London.—The L. & S.W. Railway have accepted the 
tender of Messrs. Johnson & Phillips, Ltd., for six months’ supply 
of cables and wires. | 

MARYLEBONE.—The B.C. has accepted the following tenders in 
connection with the electricity undertaking :— 

Messrs. Babcock & Wilcox, Ltd., ash conveyor and motor equipment, £1,118. 

Electrical Power Storage Co., maintenance ot two storage batteries at Rath- 
bone Place and Manchester Square sub-stations for a period of 10 years, for a 
sum of £600, and an annual payment of £784, being 6} per cent. of the cost of 
the batteries. 

Batrersea.—The B.C. has accepted the following tenders for 
annual supplies in connection with the electricity undertaking :— 

Duckham & Co., for lubricating oils. 

V R poi Jexcepting lubricating oils). 
Geipel & Lange, for arc lamp carbons. 

Electrical Co., Ltd., for electricity meters. 

Callender's Cable Co., for service joint boxes ; also for cables, Xo. 
T. Rowatt & Sons, for arc lamp globes. 

The B.C. has accepted the tender of Mcsars. Reavell & Co. for an 
nir compressor and accessories, at £89. They have also renewed 
the contract of the Electrical Co., Ltd., for Nernst lamps and 
globes, burners, &c., for one year. 

FurHaM.—The B.C. has accepted tbe tender of Messrs. Aiton 
and Co. for water and exhaust piping in connection with the 
electric lighting extension scheme, at £1,380. The tender of 
Messrs. Clapham Bros., Ltd., at £1,284 6s. had previously been 
accepted. _ The firm, however, had written stating that they had 
made a mistake of £216 6s. in their tender. 


Neweastle.— The Stirling Boiler Co., Ltd., have received 
a repeat order from the Newcastle and District Electric Lighting 
Co., Ltd., for two large Stirling boilers, each of 5,770 sq. ft. of 
heating surface, fitted with chain-grate stokers and superheateis 
of their manufacture. . 


Poole.—The T.C. has accepted the tender of the Brush 


Electrical Engineering Co., Ltd., for the construction. of the new : 


electric tramways, at £26,168. 


Sunderland.—The tender of Triumph Stoker, Ltd., has 
been accepted for mechanical stokers for the four new Galloway 
boilers for the Corporation electricity works at Hylton Road. 


 Wimbledon.—The T.C. has accepted the tender of tle - 


General Electric Co., Ltd., for an air-compressing plant at the 
Durnsford Road pumping station, for the sum of £701; also the 
tender of the Stanton Ironworks Co., Ltd., for cast-iron pipes for 
the electricity works extension, at £483 122. 


FORTHCOMING EVENTS. 


Te-day's Events (Friday, Maroh 16th).—At 8 p.m. I. M. E. Adjourned discus. 
sion on ge Locomotive Boilers,“ and paper on “ Petroleum 
Fuel in Locomotives, by Mr. L. Greaven. 


At 9 p.m. Royal Institution. Mr. W. Duddell on “ How to Improve ' 


Telephony." 

I. E. E. (Studen ta). Visit to the B. of T. Electrical Laboratory. 

N. E. Coast Institution of Engineers and Shipbuilders. Meeting. 

At 4.45 p.m. Northampton Institute , Engineering Society. Mr. W. F. 
Birch on Automobiles.“ 

At 8 p. m. City of London College Science Society. Mr. S. W. Burnell 
on “ The Liquefaction of Gases.“ 


— 


Saturday, March 17th, at 8 p.m. Royal Institution. Prof. J. J. Thomson on 
“ The Corpuscular Theory of Matter." (Lecture III.) 

At 7.80 p.m. Glasgow and West of Scotland Technical College. Mr 
J. Murdoch on Metals Used for Bearings of Shafting and Lubrica. 
tion of Same." ° 

At 8 p.m. City of London College Science Society. 
Rotherhithe Tunnel Works. 

At 6.90 p.m. Association of Enygineers-in-Charge. Annual Dinner at the 

Abercorn Rooms, G.E. Hotel. 

Monday, March 19th.—At 8 p.m. I. E. E. (Newcastle). Meeting at Armstrong 
College, Newcastle. Mr. Hooghwinkel on “ Electric Winding con- 
sidered Practically and Commercially.” 

At 8p.m. Society of Arts. Cantor Lecture by Prof. V. B. Lewes on 
“ Fire, Fire Risks and Fire Extinction." (Lecture II.) 

Tuesday, March 20th.—At8 p.m. Electrical Contractors’ Association (Inc.), 
at Frascati's Restaurant. Mr. Rigby on ‘Gas Suction Plant.“ 

Wednesday, March 21st.—At 8 p.m. Society of Arts. 
" Motor Boats. 

Thursday, March 22nd.—At 5 p. in. Royal Institution. Prof. B. Hopkinson on 
Internal Combustion Engines." (Lecture I.) 

At 6.15 p.m. Junior Institution of Engineers’ Visit to Messrs. F 
and Chalmers’ Works at Erith. Oe ee en 

At 8 p.m. LE.E. Mr. C. P. Sparks on *' Electrical Equipment of the 
Aberdare Collieries of the Powell Duffryn Co.,“ and Mr. W. C. 
Mountain on Electric Winding, Considered Practically and 
Commercially." 

Friday, March 23rd.—At 5 p.m. Physical Society Meeting at University College, 
Gower Street. Prof. F. T. Trouton on “Unilateral Electric Con- 
ductivity over Damp Surfaces." Prof. J. A. Fleming on “The 
Construction and Use of Oscillation Valves for Rectifying High. 

" Frequency Electric Currents.” 

At 7.80 pU. I.E.E. (Manchester Students). Mr. R. C. C. Yates on 
“Lubrication and Lubricants," and Mr. W. Browning on “ Notes 
on Electrical Conductivity." 

Saturday. March 24th.—At 3 p m. Royal Institution. Prof. J. J.iTbomson on 
* The Corpuscular Theory of Matter." (Lecture IV.) 


Visit to the 


Mr. B. B. Redwood on - 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


i 


TuE following orders are issued :— 


Monday, March 19th.—'' A Company, recruits’ infantry drill, 6 p. m.; technical 
instruction, 7 p.m. ; N.C.O.’s class, 9 p.m. oa . 
Tuesday, March 20th.—'' B Company, recruits’ rri drill, 6 p.m. ; technical 

instruction, 7 p. m.; medical examination recruits, 7 p.m. 
W March 91st. —' A badge examination for A" and “B”, Com- 
panies. 

Thursday, March 28nd. —'' C Company, recruits’ infantry drill, 6 p. m.; technical 
instruction, 7 p.m. i : 
Friday, March 98rd.—' D" Company, recruits’ infantry drill, 6 p.m. : technical 

instruction, 7 p.m. 
Saturday, March 24th. Week-end instruction for D' Company. B” Com- 
pany proceed to Gravesend to run the Defence Lights. : 
J. H. 8. PHiLLIrs, Captain E.E. 
; For O.C. E. E. R. E. (V.). 


NOTES. 


The P. & 0. Batti-Wallah's Dinner.—When he is 
at home in Hindustan a Batti-Wallah is the lampman, whence it 
is but a step to being an electric light man, and so the P. & O. 
Batti-Wallah's Society, which held its first annual dinner at the 
Holborn on March 10th, is comprised of past and present men who, 
as electrical engineers to the Peninsular and Oriental Steamship 
Co., are or have been responsible for lighting the company's ships 
on Britain's highway through the Gate of Asia, and thus doing 
their share towards displaying over half the globe the red ensign 
PH which, and the shadow of the company's four-colour flag, we 

ined. 

With the exception, perhaps,’of one or two guests we had all been 
east of Suez, had roasted in the Red Sea, sweated at Aden, toiled 
over the deep blue of the Indian Ocean, seen the sunset over the 
Blue Mountains, taken a dip in the blue phosphorescence of the 
Canal, or even sat naked in the land of Egypt. 

It was no trade dinner, but a purely social gathering of men 
who were drawn together by the tie of common employment under 
a flag that has done so much to spread a knowledge of our Empire's 
greatness. We could, therefore, be pleasant, even jovial and 
reminiscent, and one could hear the “ East a-callin'", and go back 
to adventures with flying fish, and their accessories, to puttings 
off in frail pilot boats, adventures that excited, dynamos that 
didn't, hurricanes in the Southern Seas, glimpses of Fuji-Yama, of 
the bush and the Veldt, for some or other of us had seen these 
things. When we splashed home through the muddy streets, wc 
heeded not because the tropic sun was warm overhead, and the 
temple bells were ringin’, and so, as Pepys would say, to bed to 
dream ourselves back again on the Hoogly or the Irrawaddy, or 
passing through the Heads into Sydney, or moonlighting in Middle 
Harbour, or doing fifty other things that we had to do and didn’t 
want to, or chose to do and didn't ought to. i 

Old and present Batti-Wallahs would do well to communicate 
with the secretary, Mr. E. Sheppard, or Mr. Waterhouse, this 
year’s president; and when next the Batti-Wallahs meet in social 
gathering, may we be there to see and to call up half-forgotten 
scenes and things that bappened when there were fewer years 
behind us, and we were only finding out the far-off places of our 
Empire. 


Improved Insulating Covering for Small Wires.“ 
—The Allgemeine Elektrizitäts Gesellschaft has recently put two 
improved types of insulation for fine wires on the market with a 
view to reducing the excessive waste of space involved by the use 
of ordinary cotton-covered, or even silk-covered, wires. "The names 
given to these new insulations are “acetate wire," and “enamel 
wire” respectively. The first is produced by depositing numerous 
excessively thin layers of cellulose tetra-acetate on the wire. The 
result is a tough covering, not exceeding 02 mm. in thickness, and 
which is capable of withstanding about 1,500 volts, is non-hygro- 
scopic, and is not affected by temperatures up to 150° C. Acetate 
insulation is used on copper wires from 07 to 17 mm. (‘00275 to 
0067 in.) in diameter. The following table shows the space effi- 
ciency of acetate wire, and of wires with the ordinary silk coverings. 
The space efficiency is taken as the ratio of the copper ares to the 
area of the square described about the covered diameter of the 
wire:— i 


Bpace efficiency per cent. 


T — —— M MÀ——  —À——— À———À — -— 


Diameter of wirc , , i 
wm. Ae | de: Ton 
ecce p Un es T he maids EE ⁰⁰yd ECT qe EE 
| 
07 | 48 | 32 17 
08 50 | 35 | 20 
1 | 54 | 40 | 25 
12 | 57 44 | 29 
15 | 61 49 : 34 
18 | 64 53 | 38 


* FE. T. Z., January 4th, 1906. 
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“ Enamel wire" is supplied in somewhat larger siges, viz., from 
2 up to 2 mm. (008 to 08 in.) diameter. The covering is from 
015 to 025 mm. thick, according to the diameter of the wire, it 1s 
unaffected by temperatures up to 200° C., and possesses great elas- 
ticity and toughness. The breakdown pressure is 2,500-3,000 volts 
when dry, is about 2,000-2,500 volts for a single wire under mer- 
cury,and is from 800 to 1,000 volts when the wire has been under water 
for 24 hours. "This covering also is non-hygroscopic, is unaffected 
by brine or vinegar except at high temperatures and by sulphuric 
acid, except when of great density. It cannot, however, withstand 
the action of alkalies, and is affected at ordinary temperatures by 
turpentine and chloroform, and at high temperatures by benzine 
benzol, alcohol and aceton. The spaco efficiency of this wire is 
shown below: 


Space efficiency per cent. 


Diameter — —— E. — E Maec hol e eee 
ot wire Singl Doub] Bingl Double 
in mm sme silk silk $ cotton cotton: 
g | covering. | covering. covering. covering. 
pM 1 iie re 
2 56 55 a | 40-42 20-29 
5 65 6⁴ | 53 6939.57 40-46 
1:0 72 72 | 65 55-65 40-55 
1:5 73 — | 69 | 61 49-61 
2 74 — | — | 65 | 54-65 


A Novel Railroad Motor-Coach.—In the States there 


is never any hesitation about employing new types of machinery 
if there is the least suspicion that economy will result. This 
virtue is not self-evident from tbe description of the erimental 
gasoline-electric coach which appears in the Railway and Engincering 
Review, but, at least, the departure is a novel one, which calls to 
mind the Heilmann locomotive. The motor-coach has been built 
for the Delaware and Hudson Railway by the G.E. Co. and the 
American Locomotive Works, and comprises engine room, luggage 
compartment, smoking room, passengers’ compartment, lavatory 
and motorman’s compartment. It is 65 ft. long, weighs 65 tons, 
and seats 40 passengers. The gasoline engine was built, it is 
satisfactory to learn, by.the Wolseley Tool and Motor-Car Co., of 
Birmingham. It has six cylinders horizontally opposed, of 9 in. 
diameter x 10 in. stroke, and develops 160 B. H. P. at 450 r.p.m. 


The starting difficulty with an engine of this size is overcome by 


firing, by means of a hand trigger, a charge of black powder in one 
cylinder. ` 

The ignition consists of both high and low teusion devices, 
the latter including a small magneto driven from the shaft. 
Two carburettors integral with the engine are employed, each 
being equipped with two float feed chambers and supplying three 
cylinders. The air supply may be taken from the atmosphere, the 
crank cbamber, or both. Forced lubrication is used for main 
bearings and pistons. The gasoline is stored under the car and the 
cooling water in the engine base, whilet the cooling tubes are on 
the roof. The car can be heated by the circulating water when 
required. e 

The electrical equipment consists of a 120-K w. 600-volt direct 
coupled generator, a 54-Kw. compound-wound exciter driven there- 
from by a silent chain, and two G.E. 69-B. 200-u.r. motors, which 
are controlled from either end of the coach. As voltage control 
has been adopted for varying the speed, the generator is provided 
with commutator poles, which are specially advantageous for giving 
a large current at low voltage with weak field excitation at start- 
ing. Although the generator is shunt-wound, it is separately 
excited in order to meet these conditions. The controllers can be 
set for any predetermined maximum acceleration. They are 
arranged for series-parallel control with five positions, series 
ahead," ‘parallel ahead," ''off," "series reverse," and “ parallel 
reverse.” The method of governing the speed of the car by varying 
the field of the generator, ensures that tbe speed of the engine 
remains constant during acceleration. At the trial a spced of from 
35 to 40 miles an hour was reached, whilst the acceleration 
rapid, and there was an absence of vibration. MEC 

It would be interesting to have some figures of running costs o 
this car so as to compare with the steam motor-coaches which are 
considered quite satisfactory in this country, although we believe 
that petrol-driven coacbes are also in use. The only advantage of 
the system described, nppears to be the control, which could not be 
obtained with a direct petrol-driven coach. But is this worth the 
expense of the electrical equipment? We do not go so far as to 
consider electricity a universal panacea. 


Railway Train Lighting.—Our contemporary, the 
Gas World, discourses sagely on the recent accident on the Great 
Central Railway, and remarks that more important than the 
question of what will happen after an accident is "the question 


of which is the more efficient, safe and cheap illumjaant while the 


train is in motion." After, of course, necording the palm to gas, 
it goes on: „On the question of efficiency there can be little doubt 
asto the verdict of railway passengers in general; norcan the 
relative costs of the two lights be considered an open question." 
Quite so. We cannot, however, agree that “ on the score of safety 
it may be doubted whether there is anything to choose between the 
two. The hypothetical consequences of an accident on the Great 
Central or any other railway might have been still more terrible 
than they were in the present instance if, through the fusion of a 
wire, or some other hidden danger attending the use of electric 
lamps, the train had gone on fire while running at full speed, 


f 


Trains have gone on fire from such causes before now, and but for 
the prompt extinction of the flames the results must have been 
very serious. It is well to remember contingencies of this kind at 


- atime when, on the authority of a Government official, the news- 


pers are proclaiming, in big headlines, the ‘Danger of Gas in 

ps.’ » 

We fail to see the existence of the hypothetical danger referred 
to; we have heard of trains being set on fire by gas often enough, 
but never by electricity. But our friends will soon be relieved of 
the painful sensatione indicated in their last sentence, for all the 
new trains on the Great Central are lighted by electricity, all their 
suburban trains are so lighted, and all new trains on all up to date 
systems are lighted in this way. There will soon be no “ Danger of 
Gas in Trains." 


0 


Rand Power Supply.—In the report of the Vereeniging 
Estates, Ltd., there is certain information in reference to the supply 
of electrical power for working the mines in the Witwatersrand. 
The directors state that ' various localities have been indicated at 
a greater or lesser distance from Johannesburg and the points of 
consumption, but it is not too much to say that there is not one of 
them which is so favourably situated as your estate, or where there 
are so many advantages of coal, water, and otherwise, placed close 
together, ready for use, as in your case. From your coal mines to 
Johannesburg, ina direct line, is only a distance of about 32 miles. 
This subject has received due attention. The Government has 
been approached in regard to the required wayleave, and a power- 
ful syndicate, which will be provided to find the required capital, 
has been formed. Two of their expert advisers left Europe on the 
27th of last month, and are now on their way to your estate. They 
will make the necessary investigations of detail. The completion 
of this scheme will enable very considerable economies to be 
effected in capital outlay and in the working costs of the mines of 
the Transvaal." 


Chatham Electrieal Sehool.—The large Electrical 
School builtfor the Royal Engineers of the School of Military 
Engineering at Brompton Barracks, Chatham, is fast approaching 
completion. Itisa very imposing structure standing on the great 
lines in close touch with all the fortifications. The old electrical 
school is within the R.E. barracks. ` 


Telephony without Wires.—A gentleman of Swansea, 
who is sufficiently versed in the art of advertising himself to need 
no assistance, has for some time past been paralysing the local 
Press with long-winded accounts of his marvellous discovery of 
wireless telephony, with as many as five headlines. He claims to 
have been at work on this subject for nearly 15 years, "during 
which a sum of £13,000 has been spent" (and much water has run 
under the bridges). It is amusing at first —afterwards sickening- - 
to read his appreciative comments on the merits of his invention. 
For him, distance has no terrors. Not content with wirelessly 
telephoning (in imagination) from Liverpool to London, he has 
" very good reasons for believing” that communication could as 
easily be established on his system between Great Britain and New 
York, Melbourne, and so on! ‘‘On the surface this may appear an 
exaggeration. I do not think so! True, experiments have not yct 
been made over these very long distances.” How remarkably true! 
So long as he confined himself to his own imaginary dchievements 
we should bave taken no notice of him or them; but when this 
cocksure person begins to decry the real achievements of others we 
cannot keep silence. Referring to Herr Ruhmer's successful tcle- 
phony along light rays, he says, May I say the whole thing is 

okus pokus? The use of selenium excited his mirth. “I would 
like to help the young German, but he is on the wrong tack 
altogether; he'll never do it that way !” 

Electrical men need no guidance from us as to a choice between 
the statements of Herr Ruhmer and those of an inventor of this 
stamp. We would, however, suggest to our Welsh contemporaries, 
that their columns are worthy of a better fate than to filled 
with egregious nonsense, which cannot be properly characterised in 
print. | i 


Fletcher Bros., Ltd., v. the British Westinghouse 
Electric Manufacturing Co.— This case came before Mr. Justice 
Bray, in the King's Bench Division on Monday ; an action by the 
plaintiffs against the defendants for the price of goods sold and 
damages for alleged breach of contract. Defendants also counter- 
claimed for damages. Mr. Langdon, K.C., in opening the case, 
said plaintiffs were manufacturers of valves for steam piping, aud 
the dispute arose in reference to a contract for the delivery of a 
number of valves in connection with the power house of the Metro- 
politan Railway at Neasden. Plaintiffs claimed the price of tbe 
valves they had delivered and for certain extras. With reference 
to the breach of contract, plaintiffs alleged there was a contract in 
writing, not only for the supply of the valves for the Metropolitan 
8ystem, but-also for the valves forthe Yoker and Motherwell power 
stations for the Clyde Valley Electric Power Co. Plaintiffs said 
that they were entitled on the correspondence to have these orders 
placed with them, and as the defendants had refused to so place 
them, they asked for damages. Defendants said that the valves sup- 
plied were defective, and that in consequence of a delay they were 
exonerated from the liability of placing certain orders with the 
plaintiffs. With reference to the allegation that the valves were 
defective and that there bad been delay, defendants counterelaimed 
for damages. In the result tho case was settled, the terme of the 
settlement not being stated. 


(Continued on page 483.) 
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ROTATING TOWER CRANE FOR THE DUBLIN 


PORT AND DOCKS 


BOARD. 


THERE has recently been installed for the Port and Docks 
Board, Dublin, au electrically-operated rotating tower crine, 
to deal with normal working loads of 100 tous. | 
This crane, which is shown in fig. 1, was erected by the 
Vereinigte Maschinenfabrik Augsburg und Maschinenbau- 
gesellschaft Nuernberg A. G., and was put into service in 
the middle of June last. | | | 
The rotating part of this gigantic crane consists of a 
vertical crane-post with a horizontal braced truss over it. 
The lower part of the crane-post rests on a cylindrical bear- 


4 . 


60 and 40 B. H. P. respectively, With speeds of 650 r. . m., and 
operate on 500-volt D.c. circuits. 

The motor for traveling the crab is of similar type. 
30 B. H.P. in size, with a speed of 750 r.p.m. 

The slewing mechanism shown in fig. 3 is arranged on 
the lower platform at the junction of the crane-post and 
the truss. The operation of slewing is performed by a 
15-B. H.P. 500-volt geared motor, with a speed of 570 r.p.m. 

The driver's house, from which the crane is operated, is 
Situated on an upper platform above the slewing gear. 
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Fio. 1. -ELECPIRICALLY OPERATED 100-TON CRANE FOR THE DUBLIN PonT AND Docks BOA RBD. 


ing, whilst the upper horizontal thrust is borne by means of 
rollers on a ring bearing fixed to the trestle, surrounding 
the crane-post. 

The machinery for hoisting and for traversing the hoist- 
ing crab (sbown in fig. 4), is housed in a machine room, 
which, together with the counterweight, is erected on the 
short arm of the truss. The hoisting crab (shown in figs, 2 
and 5) runs on the long arm of the truss between the two 
side girders, which are suitably braced together; it is pro- 
vided with an auxiliary hoisting gear of 20 tons working 
capacity, and 30 tons maximum carrying capacity. 

The motors, and indeed all the electrical equipment for the 
crane, were supplied by Messrs. Siemens Bros. & Co.;: the 


main and auxiliary lifting motors for operating the hoists are of 


From this position the driver has a good view of the work- 
ing field of the crane. The driver's house contains con- 
trollers of Messrs. Siemens standard M.C. complete reversing 
type, fitted with hand-wheels, indicating the ** off " position ; 
the hoisting controllers have a greater number of control 
points on the lifting side than on the lowering side. 
A switchboard, built on a hinged iron frame contains the 
subsidiary switchgear for the motors, the equipment in- 
cluding :—For the main lift motor, a D.P. quick break switch 
and S.P. maximum cut-out ; auxiliary lift motor, a S.P. fuse 
and S.P. maximum cut-out ; traversing motor, a S. P. fuse 
and a D.P. switch: and slewing motor, S.P. fuses, and a 
D.P. switch. | 


The collecting gear is of the firm's standard type, and the 
F 
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lifting motors are provided with electrically-released brakes 
for holding the lead when the power is off. 

Conveniently arranged staircases lead to the machine room 
and to the platforms on the cross-truss, as well as to the 
driver's house. 


Fic. 2.—THE HOISTING CRAB. 


TWO-PHASE ALTERNATORS 
FOR JOHANNESBURG MUNICIPALITY. 


Messrs. SIEMENS BROS. & Co. have recently designed and 
constructed four two-phase alternators for the Jobannesburg 
Municipal electrical scheme. 

These machines comprise two of 1,350 Kw. and two of 
675 KW. capacity (*75 P. F.) respectively, built for a working 
pressure of 3,300 volts and 50 cycles per second; the 
speeds being 100 and 125 r.p.m. respectively. They are 
designed for direct coupling to gas engines, to the specifica- 
tion of Messrs. Mordey & Dawbarn, and had to fulfil the 
most stringent guarantees. The temperature rise was 
guaranteed not to exceed 50° F. in any part, after running 
for 12 hours at full load, and this temperature rise was not 
exceeded on test. The size of the machines was determined 
principally by the low excitation loss and the small rise of 
voltage on throwing off the load required by the specification. 
The 675-Kw. sets have an excitation loss of only 1:1 per cent. 
of the output. When running at full load on a 75 power 
factor, the rise of voltage on throwing off the full non- 
inductive load is only 44 per cent. Similar results have 
been obtained on the 1,350-Kw. sets, the leading features of 
which are given below. 

The stator frame, cast in four pieces, is efficiently cooled 
by the current of air set up by the rotor. The stator plates 
are firmly clamped, by means of insulated bolts between two 
cast-steel angle plates, which are fixed to the stator frame. 


Fic. 3. 


THE: SLEWING GEAR 


The chief dimensions of the crane are :— 


Greatest height of the load-hook above the quay wall... 70ift. 
s hoisting height ... Ad T T zv RUN ee 
is radius for 20 tons T ST Ff + 80 5. 
i HE 4400.3 - T s n. MD 


The working speed is :— 


When hoisting 150 tons ... 3 ft. per minute. 
15 T 50 „ 4i 0 
2 1 „ „ EG 

Speed of traveller ... TER I. 


’ ” 
Time taken for a complete rotation, 8 minutes. 


The crane is for loading large and heavy articles—for 
instance, boilers, machines, guns, &c. The trial movements, 
made singly and in combination with the loaded crane, were 
carried out, with complete satisfaction. The ports of Ham- 
burg and Emden already possess five cranes on the same 
system, which were also supplied by the same makers. 


Liverpool Electricity Supply.—4^ deputation from the 
Commercial and Traders’ Council waited on the Tramways and 
E.P. and L. Committee on Friday last, to ask for a reduction in 
the price of electricity as from January 1st last. The Committee 
promised to take the matter into consideration. 

The question of deposits being required from new consumers of 
energy has come before the City Council. It was pointed out that 
such a stipulation deterred many, aud even precluded small 
consumers from taking a supply. The matter has been referred 
back for consideration. 


Fic, 4.— THE Hoistinc MOTORS. 


— d 


Fic. 5.—VIEW OF THE TRAVERSING GANTRY AND CRAB. 


The core, 260 in. diameter and 10 in. wide, is built up 
of insulated laminated stampings; the slots (four per pole 
per phase) are open, and the former-wound stator coils are 
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held firmly in place by wooden keys. This construc- 
tion allows the coils to be thoroughly insulated before 
they are slipped into position, and also provides for repairs 
or renewals being easily made. The coils are insulated with 
mica, which is moulded on to the straight part; the mica 
insulation projects a sufficient distance 
beyond the stator core, to ensure a 
leakage distance requisite for the volt- 
age of the machine. 

The ends of the coils are taped with 
special oiled tape, and thoroughly pro- 
tected by the shields on the frame. 

Nixty rotor poles are attached to the 
cast-steel wheel, the rim of which is 
of U section. The segments of the 
rim are held together by shrunk keys 
inside the rim. Lateral movement 
is prevented by round keys fixed in 
the rim. The hub is held together by 
shrunk rings. 

The poles are of circular sec- 
tion, and are secured to facings on 
the periphery of the wheel by means 
of screws, provided with lock washers, 
to ensure their not working loose. 
Steady pins, prevent the poles from 
turning. The pole-shoes are of thin 
stampings securely riveted together, 
and are attached to the pole by means 
of four locked countersunk screws; the 
air gap is 6*6 mm. 

The rotor coils are wound on metal 
formers which fit over the poles, and 
are held in position by a flange on the | 
. pole itself, an arrangement well suited to the conditions here 
obtaining. | | 

A damaged rotor coil can easily be replaced by taking off 
the pole, and the stator windings can be removed with equal 
facility. The excitation pre:sure is 230 volts. 


Fic. 2.—Two 1,350-kw. Two-PHASE ALTERNATORS FOR JOHANNESBURG, UNDER TEST. case 


From the stator coils, leads are taken to porcelain 
terminals mounted on the underside of the stator frame, 
which, although readily accessible, are yet out of all danger 
from casual or accidental contact. The stator coils are also 
50 placed that, should moisture collect on the machine from 
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any cause, they are thoroughly protected. From the rotor 
coils, leads are taken to brass slip-rings supported on 
insulated pins, which are screwed into the boss of the rope 
wheel that drives the exciter. Energy is collected from these 
by means of two carbon brushes on each ring, so that one 
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Fic. 1.— SIEMENS ALTERNATORS FOR JOHANNESBURG. 


can always be lifted off or replaced without in any way inter- 
fering with the operation of the machine. 

On Monday last, through the courtesy of Messrs. Siemens, 
we were enabled to inspect these machines running under 
full load test at the firm's works at Stafford. 

The two machines 
were coupled together, 
the Hopkinson method 
of testing being fol- 
lowed, and the neces- 
sary power to over- 
come the losses in 
the two machines was 
supplied by a 66-H.P. 
p.c. motor coupled to 
the end of the main 
shaft; the arrange- 
ment is clearly shown 
in fig. 2. 

By varying the 
position of the stator 


windings from the 
normal, so as to 
give a phase dis- 


placement of about 
25 electrical degrees, 
the normal full- 
load current, 205 
amperes, with a power 
factor of unity, was 
supplied by the lead- 
ing machine, develop- 
ing 1,350 KW. a8 a 
generator, to the 
second machine work- 
ing as a motor with 
slightly reduced flux ; 
the normal excitation 
being applied in each 


By suitably vary- 


ing the excitation of the two machines, the normal 


full-load current, 273 amperes at 75 power factor, was 
obtained. 

The total losses of one alternator without bearing friction 
were 88 KW., with an output of 1,377 KW., thus giving an 
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efficiency, including all losses, of 94:3 per cent., with a 
power factor of unity. 

Owing to the low temperature rise called for in the speci- 
fication, the machines are considerably underrated, and if the 
firm's standard temperature rise of 
70° F. were allowed they would, in the 
ordinary way, be supplied for outpute 
of 2,400 KVA. 

In addition to the inspection of the 
above machines, Monday’s visit was the 
occasion of a general tour on the 
part of the technical Press, of Messrs. 
Siemens’s up-to-date works, which it 
may be noted were fully described and 
illustrated in the ELECTRICAL REVIEW 
of August 19th and 26th, 1904. 

The visit served to remind us of 
the comprehensive character of the 
work carried out by the firm, 
the visitors inspecting the numerous 
types of direct and  alternating- 
current machinery specialised in by 
Messrs. Siemens. hu D 

Among the items of special interest 
ut the present time, were a single- 
phase train control equipment; a 
recently perfected train lighting equip- 
ment, which we understand will 
shortly meet with practical application ; 
and examples of Siemens Ilgner 
electrical winding plant and Siemens 
turbo-generators, for which .the firm | | 
have some important orders in hand, and to which we 
hope to make further reference at a later date. 


BRITISH-MADE CARBONS. 
On Friday last we took part in a visit of inspection to the 
General Electric Co.'s Carbon Works at Witton; Mr. M. 
Railing, one of the directors of the G.E. Co., headed the 
party, supported by Mr. Maurice Solomon, manager of the 
Carbon Works, and Messrs. Dumas, Wilson, Palmer, and 


Coring Machines. 
Mixing Machines, 


Fic. 3.— VIEW or STATOR: 1, 350-KW. ALTERNATOR. 


Exterior of Works. 
Hydraulic Press. 


million metres of foreign-made carbons were annually con- 
sumed in this country. The plant installed at Witton was 
designed for an output of 5,000,000 metres a year, and 
cost £75,000, employing 250 to 300 hands. Serious 
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difficulties were encountered in training the workpeople in 


this new industry, 50 per cent. of them proving unsatis- 
factory ; but when the preliminary troubles had been over- 
come, first-class carbons were turned out, equal to the 
Continental product in every respect. 2 
Unfortunately, in five years the prices were reduced 
from 45s. per 1,000 ft. (12 mm.) to 228. 01 238.—a fact 
which Mr. Railing attributed entirely to unfair competition. 
He had satisfied himself that the cost of manufacture on the 
Continent was equal to that at Witton, but the surplus 
production was sold in this country at a price actually below 
the cost of manufacture. "They had hoped for some assist- 
ance from the Government—a 10 per cent. tariff on imports 


Grinding Machines. 
Baking Ovens. 


THE GENERAL ELECTRIC Co.'s CARBON WORKS AT WITTON. 


other members of the staff. On arrival at Birmingham, the 
visitors were entertained at luncheon, and Mr. Railing 
briefly sketched the history of the undertaking. When the 
business was taken in hand by the company, from 20 to 25 


would suffice to enable them to keep going—but they could not 
look to the present Government for protection. The industry 
was of great importance to the nation, and ought to be 
supported by the Admiralty and the War Department, by 
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railway companies, &c. They appealed to purchasers to 
take account of the circumstances and to give preference to 
British-made carbons, for if the Witton Works were shut 
down, the price of carbons would at once rise enormously. 
So long as the conditions were so adverse it was impossible 
for British firms to carry out costly researches and to 
develop new ideas. On the Continent industries were sup- 

rted and encouraged by the National Governments, but 
ere no help was given. 

An illustrated description of the Carbon Works was given 
in our issue of February 13th, 1903, and a number of views 
are reproduced on the opposite page. 

The raw material consists of gas retort carbon, soot and 
tar. The carbon on arrival contains about 6 per cent. of 
ash, and has to be carefully hand-picked in order to 
eliminate the latter as far as possible, a maximum of $ per 
cent. in the final product being the limit allowed. Only 
about one-third of the bulk is found suitable for use. The 
carbon is then crushed and ground to powder in ball or 
roller mills. The soot is specially manufactured from oil 
fuel, and the tar is also of special quality. The three con- 
stituents are next thoroughly mixed in steam-heated kneading 
machines and calenders, and the material is then stamped 
into cylinders ready for use in the hydraulic presses. 

The latter extrude the carbon through steel dies, with or 
without needle centres to provide for cores ; the dies wear 
rapidly, and usually last only for one day's work, corre- 
sponding to 45,000 ft. (12 mm. in diameter). 
rod is cut into lengths of about 3 ft. as it comes from the 
press, and these are straightened by rolling down an inclined 
plane. When cold they become stiff, and are tied up in 
bundles to fit the crucibles, in which they are packed with 
carbon dust to prevent the access of air to the carbons. 

The furnaces are arranged in a ring, and are heated by 
producer gas to a temperature of 1,670? C. The process is 
continuous, the air required for combustion being passed 
through chambers containing carbons which have been 
baked and are cooling down, while the waste gases pass 
through chambers which are being heated ; the gas can be 
admitted to any chamber at will from a central duct, by 
means of the inverted U-tubes seen in the view. When a 
batch of carbons has been fully baked, the gas is transferred 
to the next in succession, a newly filled chamber is brought 
into the’ circuit of the waste vases, and u cooled hatch of 
carbons is removed from the other end. 

The next process is to cut the carbons to length in a 
guillotine machine, and to sort out the bent ones by allowing 
them to rol] down an incline; the straight carbons roll 
through between two parallel plates, but the bent ones are 
caught. The ends of the straight carbons are then ground 
flat, and one end is pointed, by automatic grinding machines. 
Finally, the dust is blown out of the interior of carbons 
which are to be cored, the core mixture is pumped in, and the 
cored carbons are dried in an oven. 

Three qualities of carbon are made ut Witton: the 
“ Apostle,” for use in open arc lamps; the “ Nubia,” a 
higher grade of carbon; and the Witton,” for enclosed 
arcs. Flume and searchlight carbons are also made, the 
latter, if necessary, being coppered, and battery carbons, 
switch contacts, manganese blocks &c. The battery carbons 
are made with solid carbon heads, into which the brass 
terminals are screwed. P 

Tests made at the National Physical Laboratory in July 
last year showed that the Apostle carbons were practically 
identical in quality with two well-known Continental makes 
tested at the same time, and the report stated that all three 
types were of “ high grade quality.” 

After inspecting the Carbon Works, the visitors made the 
tour of the adjoining engineering works, where the manu- 
facture of dynamos, alternators, motors &c. was in full 
swing. It was stated that an order valued at £25,000 for 
Portsmouth Dockyard was being filled there, and that 400 
motors of about 45 H.p. each were being built for the Under- 
ground Electric Railways, London. Evidently, therefore, 
these works—which have recently been extended—are far 
from sharing the depression from which the less fortunate 
Carbon Works are suffering. 

We are greatly jndebted to all of the General Electric 
Co.'s staff whose courtesy and hospitality we enjoyed on the 
occasion of our visit. 


The carbon 


NOTES. 


(Concluded from page 430.) 


Electrical Power Storage, Ltd., v. Patents Exploita- 
tion, Ltd.—In the Chancery Division on Wednesday, Mr. 
Justice Joyce had before him this case. The plaintiffs were the 
exclusive licensces from the defendants of a patent for the manu- 
facture of dry electric batteries, and the question in the case was 
whether the licensees were entitled to share in the damages 
recovered from an infringer by the owner of the patent. Mr. 
Hughes, K.G., for the plaintiffs, referred to an agreement between 
the defendants, the owners of the patent, and the plaintiffs, who 
were to have an exclusive licence to manufacture under the patent 
on payment of certain royalties. There was a clause in the agrce- 
ment to the effect that if at any time in the opinion of both the 
parties to this agreement, any third party be infringing the same, 
and it is advisable to proceed against such third party, then the 
licensors shall allow the licensees to use the name of the licensors, 
and of the original inventors as parties in the action, and the 


parties shall defray the costs of the action and share the damages, 


if any, in the proportion of one-third to the licensors, and two- 
thirds to the licensees. In 1900, as our readers will well remember, 
an action against Messrs. Siemens Bros. for infringement was 
tried before Mr. Justice Buckley, and' the hearing was sub- 
sequently carried to the Appeal Court and the House of Lords. 
Subsequently, Messrs. Siemens paid £3,000 into Court in respect 
of the inquiry as to damages, and the question was whether the 
plaintiffs were entitled to sbare in the damages, and to reccive a 
contribution made by them to the costs of the action. In corre- 
spondence between the parties, the plaintiffs agreed to pay £250 
towards the costs, but were not to be called upon to pay a further 
sum ; and in the event of obtaining a favourable decision, out of 
the amount of costs and damages received, they were to be 
reimbursed. Defendants accepted this, but pointed out that the 
agreement did not in any way refer to the Court of Appeal and 
House of Lords. Defendants took the view that, as the case failed 
in the Court of first instance, the plaintiffs had lost the £250, and 
their interest in damages and costs had gone. Plaintiffs, however, 
contended that the proviso in defendants’ letter merely prevented 
either party being under the obligation to go on with the case after 
the decision of the Chancery Court; but if the case went on, the 
costs and damages would be divided. After hearing Mr. Astbury 
and Mr. Shaw for the defendants, his Lordsbip held that the 
construction put on the agreement by the plaintiffs was the correct 
one, and that all costs must be dealt with, and the ultimate 
residue of the damages ditided, in the way prescribed by the 
agreement. 


Wiltshire v. National Telephone Co.— Mr. Justice 
Ridley and a special jury, on Tuesday, heard this action, in which 
the plaintiff, a dairyman, sought to recover damages for personal 
injury caused by the negligence of defendants’ workmen. A wire 
which they were repairing had slacked down, and it caught plaintiff 
and threw him out of his cart. The jury awarded him £75. 


Fatality.—On Wednesday a workman named John 
Hindle was painting the electric tramway standards at Heywood, 
when he accidentally touched a live wire; falling from the laddera 


distance of 20 ft., he was instantly killed. 


A.High-Tension Direct-Current Railway in Vienna. 
— With reference to the note that appeared on p. 388 in our issue 
of last week under this heading, we are informed by the editor of 
the Electrician that this note originally appeared in his journal on 


January 12th, under a different heading, namely, High-Tension , 


Continuous-Current Traction in Vienna.” As we mentioned last 
week, our abstract of Franz Krizik's paper was reproduced from a 
Chicago exchange—the Railway and Engineering Review, of 
February 10th; in that journal there was nothing to indicate 


that the matter was reprinted from any other publication, 


Hotel, Manchester, on Friday evening, 2nd inst. 


and upon examination, indeed, we find that there are important 
points of difference in the two notes. 


Annual Supper.—The annual supper and dance of the 
staff of the Greenock Corporation Electricity Department was held 
on Thursday, Stn inst. 


Institution Notes and Lectures.—lINsrrITUTION oF 
ELECTRICAL ENGINEERS.—The annual dinner in connection with 
the Manchester Section of the I.E.E. was held at the Midland 
There were 
present about 180 members and friends. Mr. S. L. Pearce, Chair- 
man of the Manchester Section, presided, and amongst the guests 
present were the Lord Mayor of Manchester (Councillor Thewlis), 
the Mayor of Salford (Alderman Frankenberg), Dr. A. Hopkinson 
(vice-Chancellor of the Manchester University), Mr. J. Gavey, C.B. 
(President of the Institution), Mr. R. Kaye Gray, Mr. G. C. Lloyd, 
Mr. Councillor Howarth, and Messrs. 8. Z. de Ferranti, Dane 
Sinclair, C. D. Taite, T. L. Miller, E. W. Cowan, and L. Andrews. 

After the toasts of the King and the Royal Family " had been 
honoured, Mr. 8. Z. de Ferranti proposed the ‘Corporations of 
Manchester and Salford,“ and referred to the vast undertakings 
of the two municipalities in connection with electrical power dix- 
tribution and tramways, which together had a capital in excess of 
four millions sterling. The undertakings were monopolies, but no 
monopoly was secure unless it was efficient and gave a satisfactory 
supply to fte customers, Years ago they thought the position of the 
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electric tramcar was unassailable, but now the motor-’bus was to be 
seen in almost all the London streets. There could not, he thought, 
be much improvement in the electric tramways, but the motor- bus 
was in its infant stage, and had everything on its side as far as 
improvements were concerned, and it might possibly become a serious 
competitor to the electric tramcar. He advised all engineers to 
improve and develop their undertakings, and to make them as 
efficient as possible, so that they could meet any competition that 
might arise in the future. Suction gas plants might be improved, 
and large consumers of power might find it cheaper than electricity 
at a mere fraction of a penny per unit. He thought attention 
should be paid to the question of obtaining power more directly 
from coal. 

The Lord Mayor of Manchester, .in reply, said it was such men 
as those who were present that evening who, by their endeavours, 
had helped to improve and make great the City of Manchester. 

. The Mayor of Salford also responded, and stated that he repre- 
ented a borough which contained some of the oldest and largest 
electrical manufactories in the country. It had also one of the most 
efficient electrical supply stations in the country, but, unlike Man- 
ehester, all their work ad been done by British manufacturers. He 
hoped, before long, electricity would be cheapened so that it could 
be used economically for heating purposes, and so do away with 
smoky chimneys, 

Dr. A. Hopkinson submitted The Institution of Electrical Engi- 
`- neers.” He referred to the objects of the Association being the 
promotion of good feeling between its fellow members, and the 
interchange of knowledge. If the teaching in the universities was 
to be of use, it could only be attained by keeping in touch with the 
different practical scientific associations. There had been a great 
advance in electrical science since he was at college as a student, 
less than half a century ago. When he first heard of the invention 
of the telephone, he thought such a thing impossible, and did not 
believe it, but to-day he was ready to believe almost anything in 
connection with electricity. l 

Mr. Gavey replied on behalf of the Institution, and spoke of the 
high esteem in which the parent body held the Manchester Section, 
as regarded both membership and the high quality of the papers 
read, also the flourishing state of the Students' Section. He was 
not surprised that in a great industrial centre like Manchester the 
Electrical Engineers were so strongly represented. He thought 
that if London and Manchester were competing for the palm, those 
present would vote in favour of Manchester. When first he joined 
the electrical profession they had to find things out for themselves. 
The members of the Institution had received considerable hospi- 
tality from hosts in Switzerland, Italy, Germany and America. 
Invitations had been sent out to the various Technological Institu- 
tions in those countries for a return visit during this year. The 
success of the visit would be due to the co-operation of the local 
sections, and Manchester had already promised strong support. 


Mr. R. Kaye Gray proposed The Local Sections," and said be 
was greatly pleased on his first appearance at the Manchester 
Section. Anyone coming from London could not but be struck by 
the enormous potentiality of the Section. He had visited the 
Glasgow, Newcastle and Leeds Sections, but he thought Manchester 
was comparable with London. 

Mr. S. L. Pearce replied, and thanked the President and Mr. 
Gray for their kind expressions regarding the Manchester Section. 
It was satisfactory to chronicle that at the last ordinary meeting 
they had a record attendance of 330. The President had referred to 
the Manchester Section being possibly in competition with London. 
He hesitated to say anything on the subject, but a few months ago a 
leaderette appeared in the ELECTRICAL REvIEW, which referred to 
the papers read before the Manchester Section. The Committee 
tried to get together papers containing matter of a real practical 
character. He thought the papers read at Leeds on the lamp ques- 
tion, and at Manchester on Idle Currents” would become classic 
literature. He appealed to all present to make the forthcoming 
visit of the International] Electrical Congress a success in accord- 
ance with the records of the Manchester Section. 


Mr. T. L. Miller proposed "Our Visitors,” to which Mr. Dane 
Sinclair replied. 


During the evening Mr. Ernest Hastings contributed some of his 
highly humorous selections. i 


" FarapaY HOUSE OLD STUDENTS’ ASSOCIATION.—The second 
annual dinner of the Old Students’ Association was held at the 
Florence Restaurant on Friday last, when about 100 members and 
friends met to support the President, Mr. C. D. Taite, M. I. E. E., 
borough electrical engineer of Salford, who was in the chair. 
Amongst those present were Mr. Robert Hammond, the Patron ; 
Mr. Hugh Erat Harrison, B.Sc., the Principal; Mr. Hugo Hirst, 
Mr. G. W. Partridge, Mr. C. P. Sparks, Mr. S. Dobson, Mr. J. S. 
Highfield, Mr. H. W. Kolle, Mr. A. H. Walton. A novel departure 
was made, no speeches being allowed, and only toasts given ; the 
result was a decided increase in the merriment incidental to such 
an occasion. The dinner was followed by a musical programme 
which was kept going until a late hour. The menus were illus- 
trated with views of the Hammond College and the Old and New 
Faraday House, and the Committee is to be congratulated upon a 
most successful evening. 


GLASGOW INSURANCE AND ACTURIAL SociETy.—Last week Mr. 
A. L. Taylor, M. I. E. E., electrical engineer to the Liverpool and 
London and Globe and Royal Insurance Co., gave a lecture on 
“The Modern Electrical Installation as a Fire Risk." 


I. E. H. (Leeds).—A paper on “The Cost of Electricity per Unit 
from Private Plants“ was down for reading by Mr. Wilson Hartnell 
at the meeting of the local/section last evening. 


Rovan Soorsery.—At the meeting held last night A Discussion 
of Atmospheric Electric Potential Resulte at Kew, from Selected 
Days during the Seven Years 1898 to 1904,” was read by Dr. C. 
Ohree; and Mr. Dugald Clerk read a communication by the Hon. 
C. A. Parsons, On the Specific Heat of, Heat Flow from, and other 
Phenomena of the Working Fluid in the Cylinder of the Internal 
Combustion Engine.” i 

The Automobile and Cycle Engineers’ Institute has made a very 
successful departure in the inauguration of a London section. The 
first meeting was held on the 14th ult., when Col. Crompton read - 
a paper on Some Unsolved Problems in Motor Engineering,” 
under the chairmanship of Mr. A. E. Tucker, F. I. C., M. A. C. E. I., 
the president of the Institution. The meeting was very largely 
attended. The discussion had to be adjourned until the 7th inst., 
when Mr. Douglas Leechman, at whose instigation the London 
section has been formed, presided. There was a large number of 
speakers, including Profs. Sharp-and Smith, and Messrs. Sturney, 
Clarkson, Renouf, Coventry, Cooper, Crawley and Roebuck. Col. 
Crompton replied to the discussion. The next meeting will pro- 
bably take place on the 21st inst., when Mr. Worby Beaumont will 
read a paper in connection with the subject of Public Service 
Motor Vehicles." ; 

At a meeting of the Glasgow Association of Students of the 
Institution of Civil Engineers held on 5th inst., a paper on Clyde 
eres Electrical Power Works” was read by Mr. H. A. Barnett, 
A.M.I.E.E. 


Mr. G. Gerald Stoney lectured on 8th inst. at Carpenters' Hall, 
London, on “ Steam Turbines.” 


Annual Dinner.— The employés of the Brush 
Electrical Engineering Co., Ltd., Winding Department, held their 
fifth annual dinner on Saturday, March 10th, at the Greyhound 
Hotel, Loughborough, when a most enjoyable evening was spent. 
The chair was taken uy Mr. W. Muir, head foreman, supported by 
his two assistante, Mr. A. Flounders and Mr. A. Ganley. 


Appointment Vacant. — Switchboard attendant for 
Handsworth. Bee Official Notices“ to-day. 


4 Regent."—A correspondent asks whether there is an 
electrical firm trading under this name. 


Gas.—On Tuesday, Thomas Sherlock (16) was suffocated 
in Grange Street, Birkenhead, by an escape of gas, and three other 
boys were removed to the hospital in a collapsed condition. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commerctal side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELBOTRICAL REvIBW posted as to their movements. 


Central Station Engineers,—The Salford T. C., on 
March 7th, by 23 votes to 19, declined to adopt a recommendation 
to increase the salary of Mr. C. D. TarrE, borough electrical engi- 
neer, from £700 to £800 per annum.. Mr. Taite has been in charge 
of the undertaking for the last five years, and no alteration has 
been made in his salary during that period, though all the members 
of his staff have been advanced more than once. A large power 
department has been built up, and large plant extensions will have 
to be undertaken before long to keep pace with the demand. 
The chairman of the Electricity Committee advocated thc 
advance in the interests of the Corporation and its Electricity 
Department, not on personal grounds. We have not space to spare 
to record all the absolute nonsense that some Councillors uttered 
regarding the qualifications of a chief electrical engineer (com- 
paring the running of an electrical department with the winding 
of a town hall clock, and so forth)- this phase we may return to 
at anothe* time. When Mr. Taite made his first report to the 
Council he showed a deficit of £7,000. Last year he made his 
fourth report and showed a profit of £11,000. The Council marks 
its approval of Mr. Taite's part in producing this result, by refusing 
the Committee’s recommended advance by 24 votes to 19. 

The Stockport T.C. has appointed Mr. H. PATTINSON, of Bt. 
Helens, and Mr. C. H. Warp, of Leicester, as switchboard atten- 
dants at the Electricity Works, and Mr. Henry C. ALLIN, of St. 
Helens, as chief clerk in the tramways department, and has granted 
Mr. CARTER, electrical engineer, six months' leave of absence at 
half pay, owing to medical treatment and complete rest being 
necessary. 

The Swindon T.C. has increased the salary of Mr. J. G. GRTFFIN 
electrical engineer, from £300 to £325 per annum, and that of Mr. 
T. MEpcALF, traffic manager of the tramways, from £150 to £160. 

The Devonport T.C., on March 8th, increased the salary of Mr. 
J. W. Spark, electrical engineer, from 4275 to £300 per annum, 
and that of Mr. W. J. Stamp, assistant electrical engineer, from 
£140 to £150. An amendment that the recommendations should 
not be confirmed was rejected by 23|votes to 20. 
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The Crewe T.C. has increased the salary of Mr. H. H. DENTON, 
electrical engineer, from £250 to £275 per annum. 

Mr. T. 8. Mipvcerry, of Keighley, been appointed junior 
assistant electrical engineer at the Oldham Corporation Electricity 
Works. . 

Mr. H. H. ARTHUR, charge engineer, was presented on March 7th 
with a beautiful oak chiming clock, suitably inscribed, on the occa- 
sion of his marriage, by the staff of the Ilford Electricity Works, 
Mr. A. H. Shaw, M. I. E. E., chief electrical engineer, made the pre- 
sentation. l 

By seven votes to six the Whitby T.C. which was recommended to 
increase the salary of Mr. Kına, electrical engineer, from £150 to 
£175 per annum, has decided “that the question be deferred until 
such time as the electrical undertaking justified an increase.” The 


matter was the subject of a lengthy discussion, and from a report 


of this appearing in the local newspapers we gather that there was 
nothing but praise to be accorded to Mr. King for the manner in 
which he managed both the commercial and engineering sides of 
this £36,000 undertaking for £150 per annum. The Council seems 
to have found out that it was a mistake for so small a place as 
Whitby to put down its own installation, and its financial failure is 
made the reason for niggardly treatment of the man with whom lies 
no blame for the failure, but with whom undoubtedly lies whatever 
opportunity there may be of making it more successful. We are 
inclined to believe that to have given the engineer the recom- 
mended £25 additional would have been to encourage him to work 
still harder in tbe interests of the department. The Council seems to 
have done the best thing tolose an engineer who knows the ropes of 
the undertaking from the beginning. and of whom, according to many 
of the speeches, it thinks very highly. He was engaged, we 
believe, to act as resident engineer, but the duty fell upon him of 
also designing extensions costing £13,000, saving consulting en- 
gineering fees to the Council. For this no consideration is meted 
out to him. The Whitby Council would do well to reconsider the 
matter. | 

The Battersea Lighting Committee reported on Monday that Mr. 
W. A. KzMM, chief electrical engineer, had resigned his appoint- 
ment as from March 3rd, and that they had acepted his resignation 
on behalf of the Council Mr. A. P. MacALISTER has been 
appointed acting borough electrical engineer. ; 

The Greenock Electricity Department held their staff supper and 
dance on 8th inst., Mr. James A. Robertson, burgh electrical 
engineer, presiding over a company of 130. In responding to the 
toast, "The Works Staff,“ Mr. Robertson said that their department 
had made remarkable strides. There were some electrical depart- 
ments that considered their duty ended when they had supplied 
electricity. At Greenock they had gone a step further, for they 
went on to the consumer's premises and assisted him as far as they 
were able to utilise electricity in an efficient way. 

The Maidstone T.C. has decided to fix the salary of Mr. G. E. 
WINTLE, works superintendent at the electricity works, at £100 
per annum, with a bonus of £1 per quarter for each '01d., that the 
works cost per unit sold is reduced below ‘9d. 

The Bournemouth T.C. has increased the salary of Mr. H. GODFREY 
ANDREWS, assistant borough electrical engineer, from £150 to £175 
per annum, rising at the end of a year to £200. 

On Wednesday the Fulham B.C. voted a gratuity of £50 to Mr. 
A. J. FULLER, its electrical engineer, for special services. 


Tramway  Officials.—The Croydon Tramways Com- 
mittee recommended the B.C. on Monday night to appoint Mr. 
T. B. GoopyER as manager, from June Ist, at £500 per annum, 
subject to three months’ notice on either side. The resumed dis- 
cussion was as animated as any that have preceded it, and pressure 
was put on the Council not to delay a decision any longer, as so 
little time was left for making adequate arrangements for the 
transfer of the undertaking. Councillor Parnell moved an amend- 
ment that the managership should be vested in the borough elec- 
trical engineer (Mr. A. C. Cramb), and quoted Bolton and Cardiff 
as successful instances of a dual appointment of this kind. How- 
ever, there was no seconder. Councillor Stranks moved that the 
post be advertised at £400, and this was lost by 28 votes to 17. 
Next, a proposal that it should be advertised at £450, was put. 
This was rejected by a majority of 14. Finally, the recommenda- 
tion of the Committee was carried. 

The Swindon T.C. has appointed Mr. CARROLL, as chief tramway 
inspector. 

The third annual smoking concert of the Hull City Tramways 
(Electrical Engineering Department) Recreation Club was beld last 
week. Mr. Wilkinson, the tramways electrical engineer, presided, 
and was supported by Mr. Robscn, the assistant engineer and 
vice-president of the recreation club; Mr. McCombe, tramways 
manager; Mr. Holme, telephone manager ; Mr. Bell, city electrical 
engineer; Mr. T. Palmer, secretary, and others. Mr. Wilkinson, 
in & short address, stated that the club was formed three years ago 
for the purpose of providing various kinds of recreation for the 
men employed in the engineering department of the tramways, and 
had for its president the Mayor. Attached to it were the annual 
excursion and the cycling club, and smoking concerts were held 
to obtain sufficient funds to provide other forms of recreation of an 
enjoyable and elevating character. An excellent musical pro- 
gramme was provided by various members of the club. 

Mr. W. JENSEN, the manager of the Chatham and District Light 
Railway Co., and his wife, have just been presented by the staff 
with a silver tea and coffee service and flower and fruit stand, asa 
mark of regard, and in celebration of their “silver, wedding.” Mr. 
Chris J. Charlton (permanent-ways engineer) made the presentation 
on behalf of the staff, comprising some 200 employes. 

Mr. J. OwEN, temporary tramway assistant at Colchester, has 


secured an appointment as an assistant engineer on the I. C. O. 
tramways. 


General.—We stated last week that Mr. WEATHERBURN, 
locomotive superintendent for London district for Midland Railway 
Co., had been succeeded by Mr. TarBor. We understand that all 
the electrical work will continue to be superintended by Mr. Fox, 
who for.a long time has been the resident engineer. Mr. Fox will 
now act as chief assistant to the locomotive superintendent, and 
wil have as assistant engineers Messrs. Ransom, KELLY an 
PRITCHARD. ' 

Mr. E. AvsTIN has left the firm of Messrs. C. A. Parsons & Co. to take 
up a position with Messrs. Bruce Peebles & Co., Ltd., in Edinburgh. 

In our issue of December 2nd we announced that Mr. J. B. 
McNaMARA was leaving Sheffield for Egypt. We learn that Mr. 
McNamara has lately been appointed to the position of chief elec- 
trical engineer to the Egyptian State Railways. His headquarters 
will be at Boulac, Cairo, where all trade catalogues, &c., should be 
addressed. | 

The Emperor of Austria has appointed Dr. FREDERIC WAGNER, 
Chevalier deJauregg, &c., Minister of Postsand Telegraphs. In Japan 
Mr. IsABURO YAMAdATA, Vice-Minister of the Interior, has been 
appointed Minister of State of Communications, vice Mr. Kanetake 
Oura. Mr. Ren NAKASHOA, Director of Police, has been nominated 
Vice-Minister of Communications, in place of Mr. Kenjiro Den. 


Obituary.—On 8th inst. the death occurred at Gains- 
borough of Mr. Henry Dickenson MARBSHALL, one of the directors 
of Messrs. Marshall, Sons & Co., Ltd., of that town. The deceased 
gentleman and his brother took up the management of that firm 
about 44 years ago. At the time of his death Mr. Marshall was 
66 years of age. 

News has reached Dalbeattie of the death at Mabe, Seychelles, 
of Mr. RoBERT MAxWELL, superintendent of the Eastern and South 
African Telegraph Co. Deceased, who was 54 years of age, was 
born in Dalbeattie, and entered the service of the Post Office there. 
He received an appointment at Penzance on the Eastern Telegraph 
Co., and he afterwards served at Gibraltar, Malta, Alexandria and 
Aden stations. When the Eastern and South African Co. extended 
their lines from Aden south, Mr. Maxwell secured the Seychelles 
appointment. 

We regret to record the death of Mr. R. F. Yorxs, M. I. E. E., 
which took place at Stirling on the evening of March 6th, after an 
illness of three weeks' duration. Reginald Frederick Yorke, second 
son of the late Admiral Reginald Yorke, was born at Capebrook, 
Herefordshire, in 1862. Educated at Marlborough College, he early 
showed a liking for scientific pursuits, and his bent was still more 
pronounced at Cooper's Hill, where, in the study of chemistry, he 
was the best man of his year. His first practical experience of 
electrical work was in the service of the Eastern Telegraph Co. at 


Porthcurnow, in Cornwall. Subsequently he was employed at Derby 


in the Midland Railways telegraphic department, under the late 
Mr. William Langdon, the superintendent. Here he first turned 
his attention to accumulators, in which he devised various improve- 
ments. He became an Associate of the Institution of Electrical 
Engineers in 1889, and a full member in 1898. During the greater 
part of his professional career he had been occupied with the appli- 
cation of water-power to electric lighting, and many private houses 
in England and Scotland, as well as the town of Fort William, 
bear witness to his success and skill. He took out various patents 
in connection with electrical development, of which the most im- 
portant is his tubular system of wiring. Mr. Yorke's ability was 
unquestioned. He was widely known and respected in his pro- 
fession as a man whose word was, indeed, as good as his bond," 
and it is not too much to say that he was beloved by all who worked 
under him. There cannot be one jarring note in the regrets occa- 
sioned by his untimely death, nor in the sympathy which his friends 
must feel for those of his family and household who are left to 
mourn his Joss. 


NEW COMPANIES REGISTERED. 


Films, Ltd. (87,821).—This company was registered on March 
Srd, with & capital of £1,000 in £1 shares (100 deferred), to acquire the 
business of practical electricians, cinematograph specialists, &., carried 
on at 15, Hotham Street, Liverpool, as Andrew T. Wright & Co.,“ to 
adopt an agreement with A. T. Wright, and to carry on the said 
business and that of mechanical engineers, manufacturers of and dealers 
in electrical apparatus, conductors of cinematograph and magic-lantern 
entertainments, &c. The first subscribers (each with one share) are :—A. E. 
Birch, 14, Elstree Road, Fairfleld, Live l, clerk; E. Brown, 24, Brunswick 
Parade, Waterloo, Liverpool, cashier; J. V. Meakin, 44, Chester Street, Livei- 
pool, clerk; J. A. Nicholson, 2, Modred Street, Liverpool, clerk ; E. Barbour, 
7. Brook Street, Bootle, chartered accountant; A. E. Nicholson, 14, Riversdale 
Road, Egremont, accountant; and R. A. Ledyard, 14, Balfour Road, Birkenhead, 
articled clerk. No initial public issue. The number of directors is not to be 
less than two nor more than five; the subscribers are to appoint the first; 
qualification, £50; remuneration of managing director as fixed by the board; . 
of others as fixed by the company. 


A. T. Boulton & Co., Ltd. (87,799).—This company was 
registered on March 2nd, with a capital of £1,000 in £1 shares, to acqulre the 
business carried on by H. Maskell, at 19, Craven Terrace, Paddington, as A. T. 
Boulton & Co.," together with the lease of the said premises, and to carry on 
the business of electrical and mechanical engineers, art metal dealers, iron- 
mongers, manufacturers of and dealers in electrical appliances and machinery, 
éc. The first subscribers (each with one share) are :—M. G. Marchant, 9, Fleur 
de Lis Street, E., potato salesman; O. Ruston, 73, Brushfield Street, E., potato 
salesman; F. W. Bick, 239, Markham Road, Walthamstow, E., potato sales- 
man ; G. F. Maskell, 421, Caledonian Road, N., baker; H. Maskell, 19, Craven 
Terrace, Lancaster Gate, electrical engineer; W. L. Sandy, 90, Brayard Road, 
Peckhaw, clectrical engineer: and F. W. Burnside, 30, Appidans Road, N.W., 
traveller. No initial public issue. Registered without articles of association. 
Registered oftice, 19, Craven Terrace, Paddington, W. 
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Bartitsu Light Cure Institute, Ltd. (87,817).—This company 
was registered on March 8rd, with a capital of £10,000 in £1 shares (2,500 6 per 
cent. cumulative preference), to uire the business of the Bartitsu Light Cure 
and Electro-Therapeutic Institute, lately carried on at 67s, Shaftesbury Avenue, 
W.C., by E. W. Barton-Wright, to adopt sn agreement with the said vendor, 
and to acquire all recipes and information as to processes, medicinal prepara- 
tions and the methods of treatment appertaining to the said business. "The first 
subscribers are:—Rev. A. E. C. Smith, Fir Grove, Sunninghill, Ascot, 50 prefer- 
ence shares; J. C. Partridge, 28, King Street, St. James’, 8.W., wine merchant, 
50 preference shares; J. Beardall, 80, George Street. Hanover Square, W., 
solicitor, 1 preference share; E. J. Oxborrow, 2, Great Woodstock Street, Mary- 
lebone, clerk, 1 preference share; A. B. Pedley, 72, Lordship Road, Stoke 
Newington, N., 1 preference share; H. Whitton, ' Bain View, Bainbridge, 
Askriggs, Yorks, farmer, 1 preference share; and E. W. Barton-W right, 675, 
Shaftesbury Avenue, W., light and electro-therapeutic specialist, 1 preference 
share. Minimum cash subscription, £1,000. e number of directors ix not 
to be less than two nor more than five; the first are J. C. Partridge, E. W. 
Barton-Wright and the Rev. A. E. Clement-Bmith. E. W. Barton-Wright is 

rmanent managing director, without remuneration; qualification of ordinary 

irectors, 25 shares; remuneration of ordinary directors, £50 each per annum. 


Rhondda Tramways Construction Syndicate, Ltd. (87,772). 
— This company was registered on February 28th, with a capital of £250,000 in 
2,500 shares of £100 each, to construct and equip the tramways (except those 
numbered 7 and 9) authorised by the Rhondda Urban District Council (Tram- 
ways, &c.) Act, 1902, and to electrify the existing horse tramway belonging to 
the Rhondda Urban District Council. The said Urban District Council bas 
undertaken to grant a 42 years’ lease of the tramways, when constructed, to the 
Rhondda Tramways Co., Ltd., at an annual rent of £2,250, which rent includes 
sinking fund and interest charged on about £60,000 expended, or to be 
expended, by the Council in connection with road widenings &nd improve- 
ments. This syndicate will receive from the Rhondda Tramways Co., Ltd., for 
the construction and equipment, debentures and shares not exceeding 
£450,000 (amount to be fixed after results of first year's working are known). 
The syndicate has entered into a contract with the National Electric 
Construction Co., Ltd., for the construction and equipment of the 
tramways, and the National Electric Construction Co., Ltd., has contracted 
with the Rhondda Tramways Co., Ltd., to manage the tramways for 
six months after they are opened for public traffic, or longer if the 
said tramway company so require. It is not intended to crect a generating 
station, but negotiations are in progress for obtaining supply in bulk. The 
subscribers are:—-L. B. Schlesinger, 21, Cornhill, E.C., banker, 5 shares; J.C. 
Saunders, Milton Heath, Dorking, Surrey, insurance director, 5 shares; B. 
Bernheim, 4, Lansdowne Road, W., director of National Electric Construction 
Co., Ltd., 5 shares ; J. T. Jervis, Queen Anne's Chambers, S. W., M. I. C. E., 1 share; 
W. B. Cowpie, 22, King's Avenue, Muswell Hill, N., chartered accountant, 
1 share; M. M. Keyser, 21, Cornhill, E.C., banker, 1 share; E. Morley, 25, 
Craven Hill Gardens, W., bank clerk, 1 share. Minimum cash subscription: 
The whole of the amount offered for public subscription (£243,100) The 
number of directors is not to be less than three nor more than seven; the 
first gre L. B. Schlesinger, J. C. Saunders and B. Bernheim; qualification, 
£500; remuneration, £100 each per annum and a proportion of any surplus 
assets distributed on winding up. Secretary and registered office, W. B 
Cownie, Queen Anne's Chambers, Westminster, 8.W. 


CITY NOTES. 


Oxford Electric Co. 


SIR HENRY Mance presided at tbe annual meeting held on March 
2nd. In moving the adoption of the report (sce ELECTRICAL. 
RHEvrkw, March 2nd), he said that during the year they had 
added the equivalent of 7,928 8-c.r. lamps, making the total 73,000 ; 
they had added 140 new customers, The engineer and staff had 
been busy during the year altering the sub-stations and bringing 
them up to the most approved design; and the Fire Insurance Co. 
had reduced the premiums in consequence of the improvements. 
A new Babcock boiler and a Belliss-E.C.C. set had been added 
during the year. The company was spreading its mains north and 
east, and they must prudently go on and comply with the demanda 
there; he hoped it was only a case of throwing bread upon the 
waters for it to return after many days. The 1,500 ordinary shares 
issued during the year were largely over-applied for. They had 
expended £8,000 more capital than they had received, and that had 
been found from the reserve fund which was mostly invested in 
the business. This was one of the prircipal reasons for their 
'issuing fresh capital—they proposed to create 10,000 preference 
shares of £5 each, which would enable them to undertake more 
casily extensions which were not at first remunerative, and they 
could get the capital at something less than the 7 per cent. that 
they hoped to continue paying on the ordinary. The coal account 
was reduced, although the output was larger. This was due to strict 
economy and a lower priced coal contract than for 1904. The cost 
of production per unit delivered had fallen from 165d. to 1:47d., 
and the total costs had been reduced by d. They would pro- 
bably have to go to appeal against their new assessment. If the 
Oxford tramways were electrified, this company was in a position 
to supply current as cheaply as any tramway company could make 
it for themselves if they took into account capital charges. 

The report was adopted, and at an extraordinary meeting which 
followed a resolution was passed authorising the increase of the 
capital to £150,000 by the creation of 10,000 5 per cent. accumulative 
preference shares, which should rank in priority to existing share 
capital both as to capital and dividend. 


Brompton and Kensington Electricity Supply Co. 


THE meeting of this company was held on Thursday, March 8th, at 
Winchester House, Mr. William Page presiding in the absence of 
the chairman, Mr. H. R. Beeton. 

In proposing the adoption of the report (see ELECTRICAL. 
Review, March 9th), the CHAIRMAN, after referring with regret to 
the loss the company had sustained in the death of Mr. R. A. 
Germaine, who had been a director almost fromjthe commencement 
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of the company, said that he was pleased to be able to congratulate 
the shareholders upon the progress of the company during the past 
year. The increase in 8-c.P. lamps connected, during 1905, as com- 
pared with 1904, was 18,717, which was the largest increase in any 
year in the history of the company. The new business included 
the supply for radiators and for power purposes, and, necessarily, 
that had to be supplied at a very low figure The company now 
had no less than 3,861 consumers connected, of whom 286 were 
added last year; that was an average of about 54 new customers 
every week. The works costs and the total costs had been further 
reduced, and in both cases the previous records of the company had 
been beaten. The average number of lights installed by each 
consumer in the district was only 49; that was much below the 
aversge which consumers in tbe areas of other companies had 
installed, the houses in their district being small. That was a 
disadvantage to the company in one way, for the small customers 
caused an increase in some of the costs of the business ; but, on the 
other hand, thore conditions justified somewhat higher charges 
for current. The gross revenue showed an_ increase of 
£959, and the expenditure a decrease of £710, so that the 
net receipts for the year were £1,670 more than in the 
previous 12 months. The board were of opinion that those figures 
would be considered very satisfactory, especially bearing in mind 
that from general depression in trade and other causes, some of the 
electric lighting companies in London had shown a shrinkage in 
profits. Unfortunately, the success which had attended some com- 
panies in Jate years seemed to have provoked an evil eye on the 
part of some outsiders, who seemed to desire to profit out of the 
industry, and thus hecome insiders without having shared in the 
labours and risks of early days. The most successful of those 
attempts so far had come from the rating authorities, and such 
competition was very unfair in view of the large amount which 
com panies like theirs contributed to the rates. Their dividend for 
1905 amounted to £18,419, and apart from the King’s tax and the 
imcome-tax, before that dividend could be paid no less than £2,652 
had to be paid in parochial rates. Their total contributions in the 
year for rates and taxes had smounted to £3,860, equal to 21 per 
cent. of the divisibld*profits. In the future the charges under this 
head were likely to be heavier, seeing that in the quinquennial 
valuation just made they had had to submit to a large increase in 
their rateable value. It would be bad enough if they were assessed 
like banks, &c., on the value of the premiscs which they occupied, 
instead of being assessed on their profits, which virtually made the 
rates an income-tax of about 3s. inthe £ in addition to the income- 
tax of ls. It might be said that they could well afford to pay those 
taxes seeing they were paying 10 per cent., but he need not 
remind the shareholders that for many years they received no 
dividend at all. The first dividend they paid was 4 per cent., and 
it was only within the last two or tbree years that they bad been 
able to pay 10 per cent. To fully compensate the shareholders for 
the barren years, it would require large dividends for a number of 
years, and he trusted that nothing further would be permitted to 
happen to prevent the shareholders reaping the benefit which was 
due to them for their enterprise and patience, especially bearing 
in mind the public utility of the undertaking. Dealing with the 
question of Bills in Parliament affecting their interests, he said 
that the Administrative County Bill in the form in which it passed 
Committee last ycar would not have injured them, as it gave the 
promoters no power in their area. Several Bills were being pro- 
moted this year. They would, of course, watch them closely, but 
it was anticipated that if one or more of them became law it would 
be in a form which would not materially affect their interests. 
They might be glad some day to take current from anyone, to meet 
the needs of their district if they should grow beyond the capacity 
of their plant, provided, of course, that they could buy a supply at 


a price which would answer their purpose, rather than lay down 


additional machinery and plant themselves. They were carrying 
forward the sum of 48,684. Some of the shareholders might think 
that was an unduly large cafry over, but in view of some of the 
matters he had mentioned, snd particularly bearing in mind that 
it was contemplated to still further reduce the price to con- 
sumers, the board was convinced that that was a sound policy, and 
in the best interests of the shareholders. As showing how they 
had reduced the price of current with the prosperity of the com- 
pany, he might mention that in 1892 they charged 8d. per unit. 
Year by year that had been decreased, until last year it fell to 4°43d. 
per unit. They hoped this year to still further reduce the price, 
and they hoped it would lead to an increase in business. 

Mr. W. R. Davigs seconded the motion, and the report was 
adopted. 


Newcastle and District Electric Lighting Co. 


THE report for 1905 states that during the year 5,533,702 units of 
electrical energy were sold, as compared with 3,259,389 units in the 
previous year, an increase of no less than 70 per cent. The profits 


. of the Newcastle works are in excess of the previous year, and 


amount to £14,835 for the 12 months. "The total dividend is 5 per 
cent. for the year, carrving forward £239. The reduced divi- 
dend is due to the increase of capital expenditure necessary to 
convert the company from a simple lighting concern to a complete 
cheap-working power company, in such a way that it may meet any 
competition. This fextra capital did not produce revenue during 
the greater portion of last year, but the prospects of the company 
are greatly improved, and owing to certain alterations at the gene- 
rating stations, whereby the cost of production will be materially 
decreased, it is confidently expected that, taken in combination 
with a large increase of business coming to the company from fresh 
customers, the earnings will, during the present year, be materially 
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enhanced. The preliminary working account of Newburn station 
to December 31st last, resulted in a debit of £766. The directors 
have thought it advisable to write this off out of reserve fund as well 
as interest on the capital outlay at Newburn for the year, amounting 
to £2,610. 'The expenses in connection with the debenture issue 
and cost of rating appeal have also been written off to reserve fund, 
which will then stand at £14,501. The profits of the Newcastle 
works for the first two months of the current year are largely in 
excess of the corresponding months of last year. The Newburn 
station is also now working at a profit. 


* 
e 


Edwards Air Pump Syndicate, Ltd. 


In their report for 1905, the directors say that the steady progress 
of the business may be judged from the gradual growth in the 
dividends paid, viz. for 1900 and 1901, 5 per cent.; 1902, 6 per 
vent. ; 1903, 10 per cent.; 1904, 15 per cent.; while for tbis year 
the directors recommend a dividend at the rate of 20 per cent. per 
annum. Due care has always been taken to provide for the 
capital redemption fund, which now amounts to £10,000, in 
addition to the usual reserve funds. The income from royalties for 
1905 amounted to £10,589, as compared with £9,489 for 1904, an 
increase of about 114 per cent. The ordinary expenditure was 
£3,929, being an increase of £229, or 6 per cent. on the previous 
year. Both the home and foreign business of the syndicate con- 
tinues to steadily expand and the royalties from foreign countries 
during 1905 amounted to £2,569, or 24 per cent. of the total 
royalty income. During the past year 1,213 pumps were booked; 
691 or 57 per cent. were for land installations, and 522 or 43 per 
cent. for marine engines. After paying the 40 per cent. dividend, 
the carry forward is £262, 
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Perth Electric Tramways, Ltd. (Western Australia). 


THE directors’ report for 1905 says that the gross receipts for the 
year amounted to £74,485, yielding a profit of £32,042, which 
shows & substantial increase over the corresponding figures last 
year, which were :— Gross receipts, £69,411 ; and profit, £29,360. 


From January Ist to March 2nd, 1906, the receipts show an increase of £648 
compared with the same period of 1006. After paying the debenture and pre- 
ference interest, &c., £5,000 is added to the reserve account, and £2,500 is set 
aside as the first instalment of a cash reserve fund. The directors recommend 
a dividend of 24 percent. for the year on the ordinary shares, leaving a balance of 
£2,675 to be carried forward. During the year the construction of the 174 miles of 
track authorised under the original concession was completed. The subnrban 
concessions of Subiaco and Leederville, 44 miles in all, were also completed, 
and are now in full operation. The North Perth concession of 1 mile 13 chains 
remains to be constructed, and this is now being proceeded with. During the 
past year the construction of the Victoria Park extension has also been com- 
pleted. This line is being operated under a lease, with an option to this 
company of acquiring the line at any time within seven years on repayment of 
the sum advanced (about £5,000) by the Victoria Park Council towards its con- 
straction. The favourable traffics indicate a likelihood of the option being 
exercised. The report of the manager and engineer (Mr. H. J. Somerset) shows 
that the important additions to the power plant detailed in his report for 1904 
are now installed. Five new cars built locally were put in operation in 
January last, and should materially benefit the 1906 traffics. An attempt to 
inaugurate a system of motor-'buses to compete with the tramway proved a 
failure, and the motor-'buses have been withdrawn. The directors regret to 
record the death of Mr. Edward Heasman, the ‘first chairman of the com- 
pany. Mr. Allen H. P. Steneham has been elected chairman. 


British Insulated and Helsby Cables, Ltd. 


Tur directors’ report for the year ended December 31st, 1305, 
states that the profit for the year amounts to £133,903, to which 
has to be added the balance brought forward from last year £7,114, 
making a total of £141,017. From this-have to be deducted :— 


Directors’ and debenture trustees' fees, and remuneration to Works“ 


Committee, less directors’ fees receivable from other companies 2.577 
Interest on debenture stock E " m vs di es T 22,500 
Depreciation on buildings, plant, machinery, &c. .. v , 22,000 

Transfer to special reserve account P T ys oe us 8,500 
Transfer to debenture stock redemption account .. 5,000 
Dividend on preference shares to December 31st, 1905 2x T 80,000 
Interim dividend on ordinary shares to June 30th, 1905 .. - AN 20,0C0 

£110,571 


leaving available for dividend a balance of £30,439. 'The directors 
recommend a further dividend of 4 per cent.on the ordinary shares — 
£20,000, making with the interim dividend already paid a total o£ 
8 per cent. for the year. There is carried forward to next account 
a balance of £10,439. During the year the volume of trade has 
been considerably less than in the previous year. Under these 
circumstances, the directors consider the result of the year's 
working satisfactory. A further sum of £8,500 has been added to 
the special reserve account. During the year only such additions 
have been made to the plant and machinery at the company's 
various works as will facilitate the business and enable its opera- 
tions to be extended where possible. 


City Meetings.—The annual meetings of the City of 
London Electric Lighting Co., the Metropolitan Electric Supply 
Co., and the South London Electricity Supply Corporation, have 


been held this week. The reports were adopted. Our account of 


the proceedings will appear next week. 


"and although this fault did not sto 


Bournemouth and Poole Electricity Supply Co. 


THE directors’ report for the year 1905 says that the capital ex- 
pended during the year in respect of the Bournemouth Order, 1890, 
the Poole and Branksome Order, 1897, the Christchurch and District 
Order, 1899, and the Pokesdown Order, 1902, amounted to £46,193, 
making the total in respect of these Orders £363,488. "The balance 
to credit of net revenue account, including the amount brought 
forward from last year, and after payment of all interest and other 
charges, reserves for depreciation and redemption fund, is £18,513. 
Out of this sum the full dividends on the 43 per cent. and on the 
6 per cent. preference shares have been paid, and the directors now 
recommend a dividend on 12,000 ordinary shares at tbe rate of 7 
per cent. per annum for the full year ended December 31st, 1905, 
and on 3,000 ordinary shires paid up during the year at the same 
rate, less income-tax. There is then a balance of £1,706 to be 
carried forward. i l 

The balance of the instalments on the ordinary shares and the debenture 
stock issued in December, 1904, was received during the year under review. 
The Wimborne prov. order granted to the company by the B. of T. was con- 
firmed in the last Session of Parliament. The consent of the Swanage U.D.C. 
has been obtained to the company’s application to the B. ot T. for a prov. order 
for the lighting of Swanage. The Corporation tramways between Bournemouth 
and Christchurch, the current for which is supplied under contract by the com- 
pany, commenced running in Julylast. Considerable progress has been made 
during the year with the scheme of wiring consumers' premises on the rental 
and prepayment systems introduced in 1904. The scheme applies more par- 
ticularly to smaller class premises, and should materially extend the use of 
electric light in such premises. 

The total applications received at December 31st amounted to the equivalent 
of 143,116 8-c.». lamps, being an increase of 21.527 for the year, as compared 
with an increase for the previous year of £21,061. The total number of B. of T. 
units sold for lighting, power and traction purposes, was 2,005,025, being an 
increase of 301,696 units for the year. 

The Richmond (Surrey) Electric Light and Power Co., Ltd., has made satis- 
factory proe m during the past year. The directors of that company have 
declared a dividend at the rate of 7 per cent. on the ordinary shares in respect 
of the year ended December 31st last. 


Direct Spanish Telegraph Co. 


THE directors’ report for 1905 shows, after providing for interest 
on, and redemption of, debentures, a balance to[the credit of revenue 
of £9,415. After adding the usual sum of 45,000 to the reserve 
fund, the balance will amount to £4,416, which, together with 
£795, the balance of the contingencies account, and £376 trans- 
ferred from the reserve fund, enables the directors to recommend 
the declaration of the dividend of 10 per cent. on the preference 
shares, and a dividend of 4 per cent., free of income-tax, on the 
ordinary shares, for the year 1905, amounting to £5,586. Half of 
this amount was distributed on October Ist, 1905, as an interim 
dividend. The traffic receipts show an increase of £118 as com- 
pared with the year 1904. The ordinary working expenses show an 
increase over 1904 of £115. 

A fault which seriously interfered with the working of the Bilbao cable was 
noticed on April 7th, and this was located at About 213 knots from Bilbao. The 
cable was cut on April 18th by the Eastern Telegraph Co.'s cable steamer Norse, 
and communication restored the next day. On October 3lst the Bilbao cable 
became interrupted at about 29 knots from Bilbao, The repair was carried out 
by the Eastern Telegraph Co.'s cable steamer John Pender on November 9th, the 
interruption having lasted 10 days. 'The cost of these two repairs, amounting 
to £4,722, has been charged against the reserve fund. On December 28th a 
further fault was discovered in the Bilbao cable at about 12 knots from Bilbao, | 
communication, it was considered prudent 


to remove it, the work being carried out by the cable steamer Norse on January 
7th, 1906. The cost of this repair will figure in the current year's accounts, 


London United Tramways (1901), Ltd. 


Mz. C. J. Carer Scorr presided at the annual meeting of this com- 
pany at Chiswick on Monday, March th. Before moving the 
adoption of the report (see ELECTRICAL REVIEW, March 2nd), he 
congratulated Sir J. Clifton Robinson on his escape from what might 
have been a serious accident on the previous Thursday; briefly 
referred to the. death of Mr. C. T. Yerkes; and mentioned the 
resignation of Mr. Spofford, one of their directors who had returned 
to the United States because the climate here did not suit him. 
He then turned to the accounts, with a view to showing the true 
position of the company. The gross receipts came to £301,350, 
showing an increase of £5,114, and the expenditure amounted to 
£175,313, being less by £874 than in the year 1904. The balance 
remaining as profit for 1905 was £126,036, against £120,047 in 1904, 
and £103,850 in 1903. The increase in 1905 was not as large as 
the increase in 1904, but the figures were not unsatisfactory, because 
there were certain circumstances which affected the traffics in 1905 
which certainly told against them—for instance, the large number 
of wet Sundays. The weather om a Sunday might make a difference 
of 100 per cent. in the receipts. Although there had been a revival 
in the north, it had not come to London. Tramways were peculiarly 
the means of communication favoured by the poorer classes, and if 
they bad fewer pennies to spend, their traffic suffered all through. 
Roughly speaking, their gross receipts for the first two months of 
this year show an increase of £1,250, while the cost of working this 
increase in receipts was reduced by £1,750; so that on-the first two 
months of this year they had £3,000 to the good as compared with 
a year ago. Their expenditure on maintenance and repairs during 
the last year amounted to £33,803, which was practically the same 
as in 1904. But that saving in expenses would have been con- 
siderably greater but for the fact that the rates, &c., showed an 
increase of £2,594. On the question of the maintenance of the line, 
it was in excellent working order. Taking the tramways all round, 
their condition was not only the best, but the very best, and they 
need not fear comparison with any tramway system either at home 
or abroad. It had been said that they did not spend as much in 
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maintenance per mile as certain other tramway ms; but in all 
these things they must make a considerable and different allowance 
for different circumstances, and for a new concern, such as theirs, 
the cost of maintenance must be less than that of older concerns, 
where the depreciation had been greater. He had said that the 
condition of the line was excellent ; but there was one little excep- 
tion to that—the two miles, or thereabouts, of line running from the 
south side of Kew. Bridge to Richmond; and the reason why that 
line was notin good condition was that it had always been their 
intention to rebuild it and reconstruct it, to bring it up to the same 
high level of excellence as the other miles of their system, and at 
the same time to convert it from horse power to electric. Then, 
whilst doing that work, it was their intention to link it up, by the 
construction of a tramway over Kew Bridge, with the system on the 
Middlesex side. To do that they had to obtain the consent of the 
County Councils of Middlesex and Surrey and of the Corporation of 
Richmond, and.he regretted to say that the terms and conditions 
which these two County Councils and the Corporation wished to 
impose were so onerous that they had to abandon the scheme for 
linking up. They intended, however, to take in hand the recon- 
struction of the line at once, and convert it to electricity, and 
hoped that later on they might be able to make satisfactory terms 
with the two County Councils and the Corporation of Richmond, 
and that they would be able to run right tothe centre of Richmond. 
As soon as they proposed to give an official tramway service, all the 
local authorities were up in arms and trying to squeeze them in some 
way. The revenue account showed a balance available forthe ordinary 
shares of £29,884, which, if they had distributed it all, would have 
been equal to more than 4 per cent. for the year, and this was after 
having about £500,000 invested in new extensions which were not, 
at the date of the report, in operation. Further, there was a very 
large amount of capital invested in new extensions which were 
opened some little time back, which could not be said yet to be 
producing anything like the maximum revenue which they might 
expect. 'The company was in what he might call the construction 
stage, and it was somewhat unusual for any company, during the 
construction stage, to start a reserve. Still, it was their desire to be 
absolutely conservative in all matters of finance, and to make the 
financial position of the company as strong as possible, and there- 
fore, although possibly some people might say it was not necessary 
to start a reserve yet, they felt it was their duty to do this, and so 
strengthen the position of their debenture holders and preference 
holders to the utmost of their power. It was not every company 
that could do that, but they were in a happier position. They were 
in this very happy position—that the Underground Electric Rail- 
ways Co. of London held over five-sixths of the ordinary share 
capital of the London United Tramways, and the Underground 
Electric Railways Co. thought that, in their own interests, the best 
thing they could do was to strengthen the company in every way, and 
they were perfectly ready to suffer some loss in immediate revenue for 
the sake of putting the company in a strong position in the future. 
They had every confidencethat the company would be able to make 
good to them that loss of dividend which they were now suffering. 
As showing the confidence of that large company in the London 
United Tramways, since they acquired this large amount of the 
share capital of this company, they had expended, and would 
expend before the lines which were now constructing were finished, 
something like £500,000 in addition to the amount which they paid 


for the shares. Agood many peoplethought that they were not making : 


sufficient provision for depreciation. It had always been his policy, 
in every company with which he was connected, to see that deprecia- 
tion was looked after; but it was necessary to give a very short 
explanation. Their capital cost included not only the cost of the 
tramways, with their equipment, and a hundred and one things 
necessary to the working of tramways, but also the cost of the 
extensive street widenings and improvements, the burden of which 
had been put upon them by the various local authorities with which 
they had come into contact. The London County Council tramways 
were perhaps those with which they had most in comparison ; and 
the London County Council, he believed, in dealing with these 
street improvements and widenipgs, charged one-third only to the 
tramway undertaking, one-third was paid by the local authority 
where the tramways ran, and the balance of one-third was contri- 


buted by the County of London gencrally, so that, in the case 


of the London County Council Tramways, only one-third of 
the necessary expenditure for street widenings was carried by 
the tramways themselves. Of course, this company had no 
local authority and no County of London to take any of the 
burden from their shoulders, so that the whole of those 
street widenings and improvements fel on the tramways, 
and it was therefore impossible to make any fair comparisons of 
the cost per mile of their system with that of practically any other 
body. When they had completede the works which they had in 
contemplation they would have about 55 miles of tramways in 
operation. Of that about 30 per cent. could be acquired by various 
local authorities on what were generally called Tramway Act 
Terms," the remaining 70 per cent. being acquirable on what were 
called "going concern" terms. If they took the average life of 
those 55 miles—that was the average time which must elapse before 
the local authorities bad power to acquire that system— it amounted 
to about 20 years. When a local authority desired to take over 
their tramways, of course the price had to be settled by arbitration; 
but they were advised by their legal friends that the cost of 
widening and street improvements incidental to the construction 
. of the tramways would be recouped to the company. It, therefore, 
followed that, so far as the amount representing street widenings 
was concerned, there could be no depreciation, although, of course, 
the burden of interest on the cost of those street widenings had to 
be carried by the company. Coming to the question of the. tram- 
ways proper, there, of course, year by year there must be deprecia- 


tion, and that depreciation ought to be met in the first place by 
maintaining the tramways in a high etate of efficiency. But that 
was not quite sufficient, because they knew when they went before 
the arbitrators who had to settle the value to be paid, there was 
always an element of uncertainty ; nobody could tell what the 
amount awarded would be, and therefore, as prudent men, they 
thought it was wise to build up some provision, so that the price 
eventually paid to them with the reserve, should be sufficient to 
return the money to their shareholders. That was a sound policy, 
and it was the standard they were setting before them. They 
hoped that as time progressed, and the income of the London 
United Tramways became larger and larger, they would be able to 
add to that resérve fund such sums as would assure their future. 
Last year they had 37 miles in operation and 9 miles in construction. 
On Thursday last of those 9 miles they opened 7 to traffic through 
Kingston, Surbiton, and that neighbourhood, making 44 miles in 
operation. But now they were taking in hand something like 
8 miles more, which would link up the eastern end of their Surrey 
group of Kingston and Surbiton, passing on from Wimbledon to 
the London County Council tramways system at Tooting. When 
they had done that they would have 55 miles in operation, and they 
hoped that for the present their construction would stop and their 
capital account be closed. Then, when they had these 55 miles in 
operation, they would have linked up Hammersmith, Shepherd’s 
Bush, Uxbridge, Ealing, and the Thames Valley right round to 
Wimbledon and Tooting, with the enormous population in the 
South of London, and it was not possible for anyone to con- 
template what that meant without feeling that there was a very 
fine prospect indeed for the London United Tramways. 

The report was adopted after a few questions had been put and 
satisfactorily answered. The retiring directors and auditors were 
re-elected, and an extraordinary meeting followed, when the com- 
pany's Bill for this session was briefly explained and approved. 


South Wales Electric Power Distribution Co. 


Mn. RosBert Forrest, D. L., presided at the annual meeting 
held. at Cardiff last Friday. In moving the adoption of the 
report (see EvectricaL Review, March 9th, p. 396), he referred 
(according to the Western Mail, from which the following remarks 
are extracted) to the difficulties that they had had to contend with 
in starting and developing the undertaking. Their troubles were 
not yet at an end. Although the directors were business men, they 
had to rely in a considerable measure upcn their official advisers, 
and he was afraid rather a sanguine view had been taken of the 
eariy prospects ofthe company, and by that he meant the rapidity with 
which their customers could couple up their colliery plant with the 
mains. Under advice considerable sums of money had been expended 
on buildings, plant, machinery, and mains which had not yet, and 
which would not for some little time, become productive to the 
extent that the directors had hoped. At Pontypridd they had a 
very large station, capable of accommodating some 20,000 H. P., of 
which only 7,500 H.P. had up to the present been installed, and for 
this reason only & small proportion of the plant was required to 
deal with the load at present existing. It would probably have 
been better if the company had begun in a smaller way, but these 
arrangements were made and contracts entered into when the 
company took over the, undertaking from the limited company. 
Having put forward the somewhat dark side of the picture and 
explained why their expectations of a good return on their outlay 
were not realised as early as anticipated, he thought he might 
safely say that the other side of the picture was much brighter. 
Some important changes had taken place in the management and 
working of the undertaking. 'l'he former general manager had 
resigned his position, and €he engineers to the company from its 
inception had also resigned. "The directors had been very fortunate 
in securing the wervices of Mr. W. A. Chamen, of Glasgow. Mr. 
Chamen had taken up the position of engineer and general manager 
to the company, and would devote ihe whole of his time and 
energies to the affairs of the company. As to the future prospects 
of the company the directors were as firmly convimced as ever that 
the demand for electrical power in the district existed, and they 
believed they would get the business, but the change over from 
steam was a gradual process. He referred nt the last general 
meeting to the contract for the supply of one of the largest 
collieries in the district, the negotiations for which had taken so 
long. It was anticipated that the supply to these collieries would 
have commenced in September last, but, as a fact, the company had 
only within the last fortnight commenced to take current. The 
negotiations were begun in May, 1904, and the agreement com- 
pleted in February, 1906, so that thc sharcholders would see that a 


. year and ten months had elapsed between the opening of the negotia- 


tionsand the actual commencement of supply. Thesamekindofthing 
had occurred with other collieries in the district. The mains were laid, 
the sub-station built and equipped, and the electrical pressure put 
on in readiness for supply in October last, but up to the present 
time only a very small quantity of electricity had been taken, in 
consequence of the backward state of the colliery companies’ 
electrical equipment. These were two typical instances of the 
trouble from which the company was suffering. He referred at the 
last meeting to the very gratifying feature that in practically every 
instance where a supply of. power had been taken from the com- 
pany their customers, after a short trial, had proceeded to extend 
their electrical plant. He was pleased to say that during the past 
twelve months this had been fully confirmed, that where there was 
room for extensions—and in the large collieries and works this was 
invariably the case—these extensions were taking place, and in 
most instances the company had only touched-the fringe of the 
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power their customers would eventually require from them.  In- 
quiries for power were coming in from practically all parts of the 
area to which the company's Act extended, and the directors 
regretted that tbey were unable to entertain at present some of 
the applications, as they did not feel justified in incurring the 
expenditure necessary to give the supply. The directors thought 
that, as far as practicable, their policy should be to foster and 
develop the custom within reach of their existing mains, and to 
avoid as far as might be, without injury to their prospects, all 
expenditure to serve custom which, although it would, probably, 
develop and give an adequate return on the capital, could not 
immediately justify the expenditure. Since the last meeting Sir 
William Thomas Lewis, Mr. E. P. Martin, and Mr. J. Weston- 
Stevens had resigned their seats on the board. 
Sir R. H. SANKEY seconded, and the motion was adopted. 


County of London Electric Supply Co. 


Mr. J. B. BBAITHWAITE presided at the annual meeting held at 
Winchester House on Monday, and in moving the adoption of the 
report (see ELECTRICAL Review, March 9th) he said he thought 
sharcholders would consider it satisfactory that the board were able 
to show a considerably increased revenue and a slightly increased 
dividend, as he foreshadowed at the Jast meeting. On the debit 
side of the balance-sheet there was practically no change this year. 
The asscts side was increased by the capital expenditure for the 
year, which expenditure was after making the reduction in the 
reserve for depreciation account of £7,559, the ascertained figure for 
writing off the small units which were installed at the inception, and 
had since been scrapped. The gross revenue was £146,014, against 
£135,790, an increase of £10,224. That increase was obtained in 
face of the reduction they had been making in the price to cus- 
tomers. In the autumn they made a further reduction in price, the 
full effect of which would be shown this year. He did not anti- 
cipate they would have to make any further substantial reduction 
in the immediate future. The increased gross revenue of £10,224 
was earned at an increase of expenditure, so far as the generating 
station was concerned, of only £654, so that of the gross increase 
they secured £9,570 as net. That bore eloquent testimony to the 
skill and efficiency of their technical staff. As a matter of fact, 
they actually secured the extra revenue with a reduction of about 
£23 in the cost of their coal. Altogether out of revenue this year they 
were putting £4,555 more to their various depreciation and suspense 
accounts than in the previous year, and after doing that they were 
still inthe position to give the shareholders an extra 4 per cent. 
dividend, making 5 per cent. for the year. They were placing 
£24,550 out of revenue to depreciation, reserve and suspense 
accounts, so that they were not starving the suspense accounts in 
order to pay the larger dividend. He hoped that as sales increased 
the amount thus set aside would steadily increase with them. 
With regard to the item Units unaccounted for," the quantity eo 
expended represented 221 percent. of the amount generated; and 
in view of the exceedingly wide and scattered character of the com- 
pany's district, especially south of the Thames, he thought that was 
a figure they had reason to be satistied with. He was not aware of 
any other company with an equally scattered area, that was 
doing it so economically. Capital expenditure during the year 
bad been almost exactly the same as in the previous 
year, when it was £50,000 less than in the year before. 
In 1904 the amount of capital expenditure on mains was 68 per 
cent. of the total, and for this year it was almost exactly the same; 
that was still the main head under which they had to make expendi- 
ture. Much of the company's district on the southern side of the 
river was being built upon; new districts were being opened up, 
and in those cases many of the builders invited the company to put 
in their mains, they themselves wiring the houses for electricity. 
Although that capital expenditure was unproductive for the 
moment, to a large extent, they would be acting unwisely if they 
did not avail themselves of laying these mains while the new roads 
were being made, and sooner or later he believed the expenditure 
would become thoroughly productive. Then in the past year they 
had been extending their generating plant. Hetold them last year 
that they were going to use turbine plant at their stations, 
and during the year under review the first two 1,500-kw. 
“Curtis” turbines had been delivered and were now at work, 
with results so far satisfactory that they had ordered additional 
turbines, which he thought would equip them with generating plant 
for a considerable time to come. The total cost, as compared with 
the revenue this year, had fallen slightly. Last year they were 
453 of the revenue, and this year they were 44, in spite of the 
reduction in price. 'They had spent during the year £82,380 on 
capital account, and the net increase in the revenue secured was 
£9,570, which worked out at 114 per cent. on the capital expenditure. 
The progress of the company, as measured by the units sold, was 
almost exactly the same as in 1904. Last year they sold 1,426,000 
extra units, and this year 1,432,000. In actual lamp connections, 
1904 was a record year, but this year they had succeeded in 
improving on that. Last year they increased to an equivalent of 
118,000 8-c.P. lamps and this year to an equivalent of 122,900 8-c.p. 
lamps, this being the largest increase of any London company, and 
he hoped that was a feature which would continue. For 1996, up 
to the present, they had an increase of 40 per cefit. upon the corre- 
sponding period of last year. With regard to motive power they 
had 10,000 H.P. practically on their mains at the present 
time. They had increased by 2,121 Hr. during the year, 
and had other large customers in prospect. The  com- 
pany was supplying power for the new shallow tramway 
of the L. C. O. from Aldwych to Islington, and they were doing this 
at a price at which the Council could not generate it for themselves, 


so he hoped they n have the supply for some considerable time, 
though at 9 the contract was only for 12 months. Share- 
holders ought not to be unduly alarmed at the number of power 
Bils which were coming forward. In their original form, no 
doubt, they were a serious menace to electrical companies, because 
it was contemplated tbat they would supply their customers direct, 
but since then he thought the equity of the company's position had 


been recognised, for in most cases leave was now only being sought 


to supply power in bulk, and it was no disadvantage whatever to 
the companies to have people who were prepared to supply them 
in bulk, because they need not take it unless it were offered on 
cheaper terms than they could generate it at themselves. During 
the year they had had an increase of nearly 2,000 in the number of 
customers, and on the whole the outlook was fairly encouraging. 
In order to provide for capital expenditure, it was proposed to 
make almost immediately an issue of the remaining 10,000 of their 
6 per cent. cumulative preference shares at £12 a share. 

e report was adopted, and the retiring directors and auditors 
were mo slected. A vote of thanks to the board and staff closed the 
meeting. 


Prospectuses.— Langkon North Borneo Rubber, Ltd.— 
This company has been before the public (the list was to close 
yesterday) with an issue of 85,000 £1 shares, upon which a divi- 
dend of 4 percent. is unconditionally guaranteed for six years by 
the British North Borneo Co. It is intended to begin rubber 
plantation at once on an area of 2,500 acres out of a total concession 
of 12,000 acres in Maradu Bay. 

Perak Rubber Plantations, Lid.—An issue of 75,000 shares of £1 
each has been offered for subscription this week. The company 
will acquire and develop the Sungei Krudda Estate, Perak. The 
estatc is said to be already producing rubber in considerable 
quantity. 

County of London Electric Supply Co.—This company has this 
week offered to the public an issue of 10,000 6 per cent. cumulative 
preference shares (£10) at £12 each. 


South Metropolitan Electric Light and Power Co. 
—The transfer register for the 44 per cert. mortgage debenture 
stock will be closed from March 20th to 31st, both days inclusive, 
for the preparation of interest warrants. 


Widnes and Runcorn Transporter Bridge Co.— 


The report shows & profit of £112 earned from October to December 
31st, 1905. 


Davis & Timmins.— The report for 1905 shows a net 
profit, including £4,084 brought forward and after allowing for 
depreciation and commission to manager, of £14,413. The 
directors recommend adividend of 8 per cent. for the year on the 
ordinary shares, placing £2,000 to general reserve and carrying 
forward £5,053. The board is increasing the capacity of the Wood 
Green factory, and considerable progress has been made with the 
work. The annual meeting was held on Wednesday, Sir Henry 
Mance presiding. 


Cork Electric Tramways and Lighting Co.—The 
report for 1905 shows receipts £47,360, and expenses £29,381. A 
sum of £1,500 has been added to reserve for depreciation and 
insurance, £448 has been written off for plant on loan, &c., and the 
directors recommend a 5 per cent. dividend on the ordinary shares, 
carrying forward £996. The lighting and power business continues 
to show progress, 187 additional consumers having been connected 
up during the year. A contract has been entered into for the 
supply of current for lighting purposes to the Cork Military Bar- 
racks. Traffic receipts show an increase of £694. The capital 
expenditure during the year was £3,647, expended mainly on house 
services and cables. The annual meeting was held in London 
yesterday. 


Mareoni's Wireless Telegraph Co.—The directors 
announce that they have conditionally allotted to the shareholders 
in proportion to their holdings, 128,063 shares of £1 each, at the 
rate of one new share for every two shares held at the price of £1 
per share. : 


Hadfield's Steel Foundry Co.—For the past year, 
after paying 224 per cent. dividend and bonus (as already 
announced), and placing £10,000 to reserve and renewal account, 
£15,788 remains to be carried forward. The growing nature of 
the business has rendered it desirable to extend the East Heckla 
works, and for this purpose it is proposed to increase the prefer- - 
ence capital by an issue of 44 per cent. preference shares. 


Rosario Electric Co.—The company has decided to 


pay dividends on the 6 per cent. preference shares for the half-year 
ended December 31st, 1905. 


Stock Exchange Notices—The Committee has 
appointed Wednesday, March 21st, to be special settling day in :— - 
Sir Hiram Maxim Electrical Co., Ltd.-7,362 6 per cent. 
preference shares of £1 each, fully paid, Nos. 1 to 7,362. 
And has ordered the undermentioned to be quoted in the official 
list :— , 
American Telephone and Telegraph Co. 853,000,000 Collateral Trust 4 per 
cent. bonds of 81,000 cach, Nos. 1 to 28,000 and 53,001 to 78,000, 
Havana Electric Railway Co.—The directors have 
declared a quarterly dividend of 1 per cent. on the preferred 
stock | l 


British Columbia Electric Railway Co. — Numbers 
are announced of 60 44 per cent. first mortgage debentures, each 
for £40 (nominal value) which have been drawn for redemption. 


cummlative 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 
Fort. | Receipts for NC o. Route 


* Compered with 


1 Includes 


horse, steam and other receipts. 


- | Receipts for No. 


Locality. night the | of | Total to date. miles 
ended. fortnight. ‘wks: open. 
Vo FCC) 4 | 2 p 
Aberdeen ee ee Mar. 11 2,928 T 80 41 55,524 — a 11 se se 
Ayr . ees [E 39 8 359 + 10 41 12,170 — i 79 8 ~we 
Bath . s A „ 10 1,952 4 818 10 6.844 | + 1,045 | 18 | .. 
Belfast is ; » 9 5, 809 |+1,108 | 10 28,990 | + 6,807 40 4 6} 
Birkenhead .. — . „, 11 1,9992 + 94/49 50,504 — 515 18-5 
Blackburn .. „ 7 1.754 360, 493 47,297 7 2,617 18715. .. 
Blackpool Corp. » 8 664 „ 49 49 | 48,559 | + 9,073 11°87) .. 
" —Fleetw'd ,, 10 421 + 25 10 1.882 — Oi ae haua 
» — Lytham , 8 817 |- 82 18 2,722 + 286 974 .. 
Bolton .. . e|» 21] 8,760 |+ 407 50 | 95,252 | + 5,071 26 {+ 1 
Bournemouth — ..| , 7, 2,671 ＋ 855 483 | 68,687 | +16,299 | 1-4 | -. 72 
B 0 oe ee 99 10 8,152 + 667 49 212,096 — 1,911 58 ee 
Brighton oe ee ry) 11 1,494 t 14 50 48, 53 mv € 9-5 ae 
Bristol ee ee [T] 9 9,761 + 790 i. 6 3 6 2 · 5 s 
Brit. Elec. Trac. Co 
Airdrie .. . Mar. 8| 420 519 1.905 + 196] 85|.. 
Barrow ee ee )» 8 401 + 30 » 1,729 + 157 581 ce 
{Birmingham (City) ,, 3 | 10,E88 |— 517| ,, 44,995 | — 899 14.5 
Birmingham (Mid.) ,, 32.739 — 696 „, 11,708 — 9,988 1225 
Devonport e|» 8 765 95 „ 3,516 — 214 8-85 
Dudley Sto'rb'ge ,, 3 1,508 66 „ 6,449 | + 826 21:25| .. 
Gateshead. . .. „ 3 1.820 f 79 „ 7,965 | + 485 11:25| .. 
Gravesend, N'fleet „, 8 bh E E 1,690 + 91] 65|.. 
Greenock .. .. „ 9| 1,88 98 | ,, 4,920 + 424725 
Hartlepool e|», 8 495 1 2.187 + 119 6 p 
e e ERE 
Me ee e U 97 9 IE 1 se 
| Metropolitan ee " 8| 5402 41,766 „ 28,623 | + 7,304 | .. | .. 
Middleton. „ 8 562 T 60 „ 2,402 + 184 865|.. 
Oldham — Ashton „, 381.018 f 59 „, 4,875 | + 2029. il 
Peterborough ..; , 3 186 |- 11 „ 829 — 87/5 oa 
Potteries .. . „ 3 8,471 | 264 „, 15,088 | + 982 20 
‘Rothesay .. «.-| „ 3 8 — 6 „, 427 | + 811275|.. 
Southport e|» 3 467 — 3 „, 2.016 + 89 817 
ee e MS IHE 
Swansea . ; + ; + 2,26 5 
Tynemouth — . „ 8| 312 — 17 „ 1,80 —  74|875|.. 
‘Weaton-s-Mare .. | Feb. 28 56 1 4|, 223 — 48 k 
Wolverhampton D.| Mar. 2 784 |- 99 „ 8,221 + 290 14.75 
Worcester. 4, 2 446 |— 88 ,, 04 |— 118|65"]5| .. 
Yorks. Wool. Dis. 21.607 |+ 528 „, 7,019 | + 9,419 | 17 
Miscellaneous Feb. 16 808 — 60 „ 3,015 — 888. 
Burnley .. e | Mar.10 2.178 1 85 is m 76) .. 
Burton-on-Trent ..| , 11 648 — 6149 14,911 : 8:5l .. 
Bury .. T e|» 4| 1,604 T 48 86,593 E 105) .. 
Cardiff ^ .. .. „ 8 | 8,8 — 2883 | 48 97,887 |-- 298 |158| .. 
Carlisle "A wel ay 10 805 4 27 10 1568 '+ 184 | .. |... 
Chatham and Dist. „ S9| 1100/4 16 10 5,530 — 40 19°83 |+ 8 
Cheltenaa m. n Ea ae M . Sw xn 
Colchester „ T| 827 — 65 | gi | 5,60 militia 
Cork... .. «| 4 8 852/+ 48 10 3,961 — — 65/99 |.. 
Coventry .. | Dec. 14 815 |+ 8 50 | 928,900 X 642 989! .. 
Darlington  ..|Marl0| 888 4 27 4 | 9990, .. |480|.. 
Darwen - S LUPA A 405 + us 2 10804 + Te 1M 2 
Dover ee T + 4 : + "15 | + 
pub - „ f MAREA MES d 
un ee ee [LJ [I] , U d x "D 
East Ham „. 29 De 4 897 5. rH 4 6,815 T2 à 
xeter ee ee ?, ee " e. | 4* WE TS 
1 m oe EN n ge TS | 40 | 622,991 ea 18 +66 
oucester .. .. | Feb. i i a ve 
Halifax ^ .. .. | Mar. Um a + 285 | 49 75,482 |+ rex 81 4 l:5 
Hastings "T i ee z is x - ae 
Huddersfield as : 10 | 2,707 |+ 800 | 49 | 66,796 + 3,985 | 98 | Mn 
Hull. „ 10 4.620 . 90 49 | 109,117 + 2,229 18 
Ilford So „„ 10 850 1+ 142 | 49 | 99,678 - 1.1211 
Ilkeston eo el» 7 — 926 f 19 19 5,726 — 662 | 85!.. 
Ipswich ee ee » 10 673 + 27 49 i 20,406 — 1,870 10:5 ec 
Isle of Thani. , 10 539 |4 54 10 2,341 7 555 
Kilmarnock .. oe! „ 10 3270|— 11! 48 6,068 | Ss 4°12) .. 
Kirkcaldy . » 4 884 | — 5 e si T5)... 
Lan'kshireTrm. Co. | ,, 8, 1,584 j+ 808, 10 8,141 4 1,866 | 12°5|+ 89:0 
Leeds T .. „ — 8111157 |-. 611 49 | 286,777 + 9,187 | 89°5 ＋ 8 
Leicester .. „ 10 4, 217 417 10 19,828 + 2,6899 
Leith Š sel p 8 407 |+ 201 41 15,278 | $E 6 |- 1 
Liverpool! . „ 3 20,28 41.078 9 | 90,665 |+ 8,50 | 104 |+ 1 
. C. C. .... Feb. 24 | 27,013 2,045 47 688.727 7 90,024 652.5 1 7˙8 
Lowestoft .. | Mar. 10 215 |— 14 24 8,145 — 56 8˙5 
Manchester. „ 10 25, 2282, 210 | 49 | 628,629 7 33,068 
elson ; $5 : 2s - 2 E. rd s E a 
e ele E |,» Bj 3,586 [+ 5 48 | 182,271 |+ 4,414 |. s 
Newport S1» 3 1,071 [( 118 | 29 12,005 "+ 946 | 14:65 f 1'5 
+Northampto el Ge 298 390 j+ 39 | 49 20,888 + 5,818 | 55 
Oldham T eloo M a + 426 | 2 gin 4-18,099 2815 +16 
ntypridd .. s 10 We eae ; UN Bl... 
Best ger ci e 99 10 2,900 |+ 165 49 „088 + 1,870 | 146 | .. 
Preston ws ee | o 7 1,204 111 " is ae 
i Ps .. Feb. 22 1.0721 18 47 29,20] — 4928 
Rochdale. ..| Mar.10 | 1,612 |+ tB | 49 38,406 | +24,974 | 21:8 |+ 5:8 
Rotherham .. „ c8 670 |+ 91 49 22,217 — 19 | 93 
Balford . .. „ 5 8, 187 [+ 809 | 49 | 207,764 7 12,9822 
Sheffield s |,» 119,850 |+- 877 50 | 246,767 |-- 15,079 85°75 |-1.6 
Southampton |» 07, 1700|4 168 2 19,427 T 187 
Southend-on-Sea ../| ,, 7  197|4 62 49 17,684 / 1,103; 6 |... 
Stalyb'dge, Hyde, ao. „ 3 1.162 4 816 48 887 .. 21 
Stockport E |» 9; 1,60 1+ 748 49 87,332 |+10,998 15:5 ＋ 4 
Bunderland .. edo» 112.440 |4 218 | 49 ; + 8,056 | ., | .. 
$ Bwindon ee ee T] 7 829 + 22 49 9,419 | ee 4°4 oe 
Tyneside  .. .. | Feb. 28 711 |- 44, 9 2, + 88 887|.. 
| Warrington ee 15 22 839 T 50 i 47 16,074 t 1,064 ' 6°87 + 28 
West Ham .. . Mar. 8| 4,021 [41,868 | 48 ' 90,872 +89,020 | 14:9 |+ 49 
4Wolverhampton .. | Feb. 28 716 un aie = "n 10 
Yorks. W. Riding .. Mar. 11 | 1,509 |-- 404 10 6,712 te "à i 
Cen. London Hiy. „ 10 18,927 |— 492 10 69,692 — 2,866 6 |... 
City & 8. Lon. Rly. » 11 | 5,740 |+ 299 | 10 | 29,928 — 40 | 6°26) .. 
Dublin-Lucan E [T] 9 182 Cec | 10 t 851 Derr, 70 7 ee 
G. N. and City Rly. | „„ 10 8,701 |+ 194 | 10 18,173 + 510 86: .. 
L'poolOverh'd Riy. , „„ 11 2,704 |— 95 10 | 18,892 |— 746 6,65 
Mersey Railway ..| » 10 8.373 |4 255 | 10 16.954 + 754 45! .. 
Metropolitan Rly... | , 11 38,195 |— £04 | 10 į 168,082 — 1,848 70-5 
Met. District Rly... „, 11 | 16,212 7 €81 | 10 81.385 + 4,945 24 ; 
Anglo-Argentine ..| „ 11 30,710 |43,703 | 10 147,690 |4- 16,625 | .. " 
fAuckland .. eb. 9,744 |-- 340, 9 21,708 + 828 18-644 
Brisbane eu. ws 9,773 |+ 83 | - 8 | se as he 
Brit. Columbia Rly.) Jan. 19,993 {+ 8,493 | 304 143.203 181.050 
Bu'n'sA'TsE.T.Co. Feb. 8 1,984 {+ 256 5 | 6,951 1 44 
Bu'n's A'r's-Belgr'no, Mar. 11 7,276 |+ 661 10 | 35,110 '4- 3,332 2 
[Calcutta .. ad c 8, 2,848 |\— 67 is wie š 
Cape Electric T. Co. Jan. 18,806 oe ee ee ae . 
Geneva ee ee | 77 7,679 oe ee ee oe ee ee 
S Mexico ae du a 61,820 ee es EA s 10. | ee 
Perth (W.A.) .. Mar. 9' 3,083 4 96 10 | 10408 f 684 2425 + 51 
id the corresponding period of 1906. t One week only. 


§ One month. 


STOCKS AND SHARES. 


Wednesday Evening. 
Upon the Conference at Algeciras the -business of the Stock 
Exchange is now pendant. One day the affairs look as though 
they would straighten out, and prices immediately improve with 
an accession of orders; then there comes news read in a less satis- 
factory light, and trade falls off in a remarkable manner. A 
settlement of the various questions is now ardently desired; 
whether it be conclusive or not, the Stock Exchange contends that 
the Conference should end, if business is to improve. Money, for 
the time being, has taken a secondary place in the features of 
finance. 

Some kind of settlement is also sighed for in connection with 
the various London power schemes. Those, however, everyone 
recognises cannot be considered in a day, a week, or a month. Even 
the prospect of a Royal Commission might have been viewed with a 
certain degree of favour now ; it would at least bave relieved the 
market from the chance of London County Council interference with 
the supply companies for some long time to come. And itis the 
L.C.C. which the financial authorities dislike so much, the other 
power proposals -being regarded as quite innocuous compared with 
the harm that the Council's Bill might work upon the present under- 
takings. This opinion we reflect merely as being one drawn from 
the market. Private investors may, of course, regard the matter in 
other lights. N 

Foreshadowed here a fortnight back, the new County of London 
Preference issue is out this week, and the existing Preference fell 
58. to 128 upon the emission. At the price of 12, the shares, of 
course, pay exactly 5 per cent. on the money, not a bad yield for a 
sound Industrial Preference share, where the interest appears 
secure enough. Despite this, however, the investor may perhaps 
think there are more attractive channels for his capital, and he may 
not be far wrong. 

“ And one man in his time plays many parts," as Jaques says, in 
“As You Like It." Mr. J. B. Braithwaite is chairman of the 
County of London Electric, a director of the Electric and General 
Investment (which is guaranteeing the new County issue) and a 
member of the firm who are stockbrokers to the County of 


London Co. . 

Many of the electricity supply shares were quoted cx dividend on 
thelast Stock Exchange pay-day. The deductions are mostly 
represented by falls that have occurred in the quotations. West- 
minsters are weak at 10, ex the 6s. 6d. dividend, the price showing 
a fall of 10s. Chelseas have recovered 4', of the distribution, while 
Charing Cross Ordinary are 4 harder at 54. St. James’ have im- 
proved alittle to 92. No change took place in Metropolitans after 
Tuesday’s meeting, at which the chairman pointed out the favourable 
position occupied by the undertaking in the contest for the supply 
of electricity in bulk. The Bournemouth and Poole report is a 
good one, and its extensive advertisement in the papers might create 
a thought in the suspicious mind that no surprise would be felt if a 
new issue were to be made before long. The price of the Ordinary 
is 123, of the First Preference 104, and the Second Preference 113. 
The Oxford Co. will soon be offering 5 per cent. Preference shares 
to its proprietors, and the new issue of Adelaide 6 per cent. Pre- 
ference comes shortly. . 

Strong speculative buying rushed Anglo-American Telegraph 
Deferred to a fraction over 20, and the stock shows a handsome 
rise on the week, while the Ordinary and Preferred are both 
4 better. Continental buyers are helping the rise. Otherwise, 
telegraph securities have little animation calling for comment. 
Marconis are ex rights, and down 3 to 18. The ez rights was rather 
an empty compliment, because the premium on the new shares is 
about 44d. Eastern Extensions are } harder at 154, and Eastern 
Preference lost a point. Neither of the Globe shares have altered, 
but Submarine Cables Trust rose 1 per cent., the buying still 
emanating from New York. 

National Telephone stocks move erratically. The Preferred, ex 
3 per cent., is down 4, but the Deferred has risen 1 to 1124, 
although it is ex 24. First and second Preferences were marked 
down 10s. upon the deduction of the 6s. dividend, and the 3 fall in 
third Preference equals the amount of the distribution. No other 
fluctuation has taken place in telephone descriptions. 

Support has at last been accorded to British Electric Traction 
shares, and the Ordinary are being done at 7 and a trifle over. The 
Second Debenture fell 4. Railway and Traction issues are quiet, none 
of the electrical railway stocks sLowing any move. Districts are 
30 and Metropolitan 794, while the opening of the Baker Street 
and Waterloo Railway formed a fine opportunity for mentioning 
the prices of the shares in the newspapers, shares that until lately 
were all but unmarketable unless you happened to be a buyer. 
The company’s 4 per cent. Debenture stock stands at 101, and the 
shares are 84. Anglo-Argentine Tramway Ordinary at 9 are a shade 
better. 

Of the Manufacturing shares, General Electric Preference have 
improved to 98, and Babcock also went better to 4j. Brush 
Ordinary rose to 3. India-Rubbers are 10s, lower at 18, and Tele- 
graph Constructions look rather cheaper at 334 ex the dividend of 
24s.  Henley's at 13 display the exact amount of the dividend 


deducted. . 
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TELEGRAPH AND TELEPHONE COMPANIES. 
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| 
| | Business done | pigs + 
Btoc Closing 3 
Presen —- Or. | Dividends for the last ere Quota rcr rr 101 
jte. N Share. four years. arch 7th. March 14th. 1906. = 
x e 1 . 
(| [| 39. | DXX. | INA. | 1906. | O CAE. peepee once 
Direct Telegraph, 4 % Debe... 00 jax | 4 1% A% Pets = i : 
36/9 | Amason h Co.'s shares, Nos. 1 $0 25,000 | 10 wi | Nit) .. aoe 885 E 83 
8 % Debs. Nos. 1 to 1,360 Red. 10 | Nil | Ni | Nil | 5% = debo & | WA 
155,0001 Do. do. * , Stock | 60/6 | 61s. 8196 65 — 61 ud 1 1144 Har, ) 
lem | De. 40. 0. % Pret.” I . Stock 6% | 63 i | „ | Hp 19 291 — WA 1H +l 
8,148,700 Do. do. do. Deferred pc 2s. j d 108 —105 108 —106 Y EM 
50,000 aii s page Tel., 5% Mort. Deb. Stock Red. : 855 Yu 8 » Xm 8 — 
Commercial Cable Sil 8 Deb. Ek. Red. Bock | 4% | 4% | 4 : pm gm à 
1,989,8661 Comme Cable Sting. TON 96 . a 830 10 4 5 ET — 9 aS 
1900 Do. ^". 10% Pref. p | 9 [104 | 6% |10% |1094| 17— 10 4 — 15 mj. : 
. e ee * 4 Á i 4 A 1 4 4 ee ee 
12,981 | Direct Spanish Telegraph, Ora 5 j | — 9 
80,000 Do 40. 4 Debs. w | 44 p. 1 4 100 — 108 % 100 -198 imd in 
ee e. Á 8 oy — 
7108 | Direct United States Cable 920 4 : í à a —1011 994—101 a 
oe 8 I os One Block Reg. Deb., 1 101,900,R. BE q 5 / q 5 Ys 147 —150 100 —150 149 147 55 
e , Or á Y ^ $ — — . n 
1,848,772 4% Mori. Deb. Book Hed. `. | Stock 35 y: 7 y A) E P 
i 1% Deb BOE. e Stck í x í X |4 4 4$ | 105 eu 106 -m 1 106 x 
400 y; y 99 — . — 
800000 Hest & 8. Atric. Tel. d Xu Db. s1 to 8,000, red. 1900 „ i 101 —108 % | 101 —108 
1% Po. nod Tran 6 $ Pref eo 6| 20 157 6% | 6 6% J — 16, 141— 15 M Hh) ei 
Great Northern Telegraph, o on 10 16% |94 994 —1014 994 —101} 
and Bermudas ( Cable, 1455 Int Mo 100 496 | 49 | 4% | 4% E 88 58 » 
Telegra eo s. e | 95 0103 [10% „ | 5% | 57 — 69 2 27% - 
1121 | Marconi's Wireless Telegraph ` l e ior = 11 d99 10% 
' arcon eo Es "a 8 E ; — 0 
73,680 | Monte Video Telephone Co., Ltd. Ord. vs 1 p : : à 1 l él : 
2640 Do. do. nu Sen rei. e4 67 6 né—us | no-ixà | 1143 | 1i 
1906261 jc Rs bone, — — 100 A 5 5 5 11 —11 113 114 xd | % | 108} |. 
5,000 Cum. 1st Pret, .. . .. 10 | 6 6 6 6 134 — -Mx ji 
M9 | Do 8 6% Cam. ma Pret. . . i 3 .6 6 6 3 100 — ard cni 5, 
260,000 . do. 6 95 Non-cum. di ng 960,000 5 5 5 5 A 90 —101 99" —101 100 NA 
1889.0 Do. do: 1% Deb. Stock Red. 2 80% ry ry 4 4 168 10 103 —105 1044 1084 | .. 
cr Oriental Telep. and Elec. 1 to 171,604,fally paid 1 6 5 6i : 2 ii- i 11— 1 b m 
100000 | Do do. 4% Red. Deb Stock | 100 i 1 * 1105 Ai t N S 
100,000 | Pacific & 1 Tel.4 & Guar.Debs,1io 1009] 100 | 4 % - % - 2 ‘ 91 72 71 12 TRE E 
11,8800 | Renter's Be ypt, MEME: P "m 108 —106 108 —106 2 ü 
2201 Eoo arina Co, of Een ; 4% Deb. Bea. 1. .|Cek | 6% | OY 6 6% | 197 —180 138 -13 129 21 + 
8,201 u e e 2 ve 22 7 anal — 4 eo 
40.000 | United River Plate Telephone ` — $12 32 57 „ H a IN E 
Y Do. BY derbe... Pe Stock | 5 5 54 | 5% | 10 —112 110 —119 K TE 
"IB | West African Telog re ^s n| 10 |3 4 i 4% -10 — 10 2 2 
80008 | W. Coast VVV we 3 N FORT ut 100 io ; S 
150,000 Do. Debs., 1 to 1,500 guar. by Bras. Bub. 100 4 : - H 2 MI 15 143 — 15 i iial i 
901,900 Western elegraph, Ltd., Nos. 1 to to 907,980 oo 10 7 8 5 i 5 100 — 103 100 —]109 s NX 
668,880 0. . N s i; i 
88,821 | West India and Panama T h .. e 10 N ee Z BR M : 
! 8 s Cum. ind Pref. 10 Ni | Nt | "Midi aa 5| y . 
| ý " um | ^ d I 2 us 
80,000 Do. do. Debs., Nos. 1 to 1,800 100 | 6% | 6% 59 56 % 100 —108 100 —108 MEN 


> 
lee 
à. 
| 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


| 
| : M | 9 MEET 
mum aie ans ome | 1| [£g PEL MP HEP | ER | | Bt 
200,007 | Do. Permanent, 6 % Deb. Btook, 1888 100 » T | 9 2 | y: | 1 W 108 e es 
000 | Baboock & Wilcox, i to $00,000" 2 101 HEFT: | 20 16 U m 4— 4 | 8/6 |810 | + 4 
188.000 j e Me Dh P e 1 ds 64 6 4 6 96 | Lys — ly 158— a B ‘i ii 
Aluminium, Ord , BS is T . 6 " 
40,000 Marcas do. dX Cum. Pret... | e ABRE EE. ^h ee 54— | ej '! us 
90,000 Do. do. i 5.96 Cum. Pret. m ; Nil N ài 3 8 22 — f 5 
— 0008 Do. ae 5 & 1st Mort. Deb. Btock Red. stock | 5 * 3 5 5% | 98—10 98 —103 
800,000 | British Columbia E. Kall Def. Ord. Stock . 100 e. [8 8 110 —118 10 
Do. 5 Cum. Perp. Pref. Stock 100 i. bul 5 b 108 —111. 108 Um 
115,000 Bg hes ais 108 —]106 96 108 — as ee ee 
$40,000 : Ist Mort. Debs., 1 to 6,950 . 40 T 5 = 106 a i 
$20,000 De 4 Vancouver Power Debs., 1 to 2,200 100 | d d 4 103 —106 103 —105 A à 5 
188,901 | British io Traotion . 'G — 1 9i— 10 z 
418.225 | Do d: 5 Bob. d $. 5 5 84 | nTa 117 —190 19) 118 
148% Do do. Si Deb.Btock Red. | 100 25 | 44% | 98 —100 96 —100 ve 
410,178 Do. do. » % an Deb. Stock «s Š $ - 1 — 7 7 
10000 . um. Pref "| 6$ 25 6 6 6 Ki oh at 
le le 0 . ee ee Ls 108 — 
500,000 Do. do. 44 % 1st Mort. Deb. Red. | 100 4 4 4 d^ um um M on ad S » 
219,000 | British Thomson-Houston X Ist Mort. Debs. 100 ee 
400,000 „ “! 4378 to 200,000 and b ae 6% Nil e li— 2 13— 23 A T z 
» 80 — 85 80 — 85 ee 
Do. do. 4 % Mort, Deb. Btook' .. | 100 — | 4% | 4 4% | x ii á 
E [uec eee, cca , | IE ME e | t , e 
105.581 Brush Electrical Engineering, Ord., 1 to 105,781 .. | 2 Nil | Nil Bu id ia : i 1 aa or i5 
150, Non-cum ee ee 6 Ao, 97 — 99 f 97 — 99 " ee 
125,0001 Do. di b. Stock . Stock 4 43 1i% 9 — 9 E it ts 
128,000? Do. Perp. nd Deb. Stock | Stock t ‘ a M 
100,000 | Buenos ‘Ayres & Belgrano, 1 (ooo 5 2d - 42 ss si bs is 
40,000 Do. "A"695, C Sam, f., D b s da a b 7 5 
27.500 Do. “B” do. 1 to 27,500 ys 6 ais | T | 5 4 PUR EN ete 105105 i " 
817,700 Do. 696 Deb. Btock ..  .. A 100 i d 5 0 ida 108 1 104 
' Do. b 2nd Deb. Stock 100 is 5% | 5% | 5 3 T 1 5 
000 Calcutta Trams., 1 to 105,000 . 5 " 6% | 8% | UR § a= $i 9.— S E i 
82,610 . 105,001to 187, 610 5 ee Pt ] 4 3, | 4 | 106 —108 | 106 —108 1063 in 
se vay 44 % lst Deb. Rock ES daré nA | | ae 11 — 12 11 — 12 i: E 
85,000 | Callender's Cable 5 shares 4 E: | 15 Ps Y | A | 6 D 5 
* d ; > = 
800,000 DO. „ In Mot Deb. Btock Red. qu * 43 | 10 | ue | 0 n 1084115 m - 
491,222 | Cape E. Trams., 1 to 491,229 1 | 40 | 104 | aa rama s 
450,000 | Castner- Kellner "Alkali, 1 to 450,000. 1 % T 05 100 Pe i 
230,211 Do. 44 % lst Mort. Deb. Btock : 100 a 43 | a a 3 91 — 93 93 513 
ome | Ho- do 1X Pret iod | | Book r 19 4 4 108 —106 108 —105 | 104g | 104 
4 4 81 — 84 81 — 84 : 
Do. do. Def. do. ee Btock 4 4 96 m " e 41 
E IEEE co e IE IE SEHE MEE E E 
n eg ee ee ee ee 
1st Mort. Reg. Debe., 1 to 06 — 98 95 — 98 » S 
100,000 { PL CES — RE e 5% | 5% | 5% | 5% % 


(Continues em mexi padec) 


444 HE ELECTRICAL REVIEW. [Vol. 58. No. 1,477, Mancu 16, 1906, 


SHARE LIST OF ELECTRICAL OOMPANIEB.— Continued). 
ELECTRICAL “RAILWAT, MANUFACTURING anD INDUSEBAAL COMPANIES. ä 


| | | | 
| | Stock = | Closin Closing Business done | Rise + 
Present | NAME, GN . Dividends for the Ge Quotations | week ended or 
Issue, | Share. last four years. Mar "ith. Mar. 14th. | Mar. 14th, 1906.] Fall— 
| | | 
| | 
E! t | 1909. , 1903, | 1904. | 1900. Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,000 39 TN 5 * 3 10 % eA 82— 94 9 — 91 x att 
61,000 Do. do. 6% Cum. Pref.,1t061,000  .. 5 = 6% | 6% | 6% 6— 6h 6— 6 | 6) | | 6&5 
294,150 Do. do. 44 % Deb. Stock .. is ,.| 100 n 44% 44% 44% 104 —106 104 —106 e z 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. 1. 54% 6 % 6 96 183— 147 132— 143 
59,987 Do. 6 % Pref. between 1 and 60,000 10 4. 6% | 6% | 6% 141— 154 T 154 
63,400 | Do. 4% Debs...  .. 100 » 49, | 4% | 4% 991 “1004 394 — 1004 7 ed 
800,000 Do, 96 '* A" Debs. a 100 * 8496 9105 3496 100 —1004 100 —1004 d« T 
800,000 | Do. % B“ Deb. Btock . 100 sh BA% BA% 34% 97 — 974 97 — 974 Pare Le. | o. 
99,961 Edison & Swan Utd., A shrs., £8 på., 1 to 99,981 | 5 Nil vil 24° A: ge li— 18 1g— lá | 96/104 
17,139 | Do. “A” shares, 01—017,139 | B Nil Nil 91901 93)4— 3 2— 3 * 
844,0281 Do, 4 % Deb. Stock Red. 100 4% 4% 4% 4 96 86 — 88 86 — 88 
100,0007 | Do. 5 % 2nd Deb. Stock Prov. Certs. all pd, 100 5 96 6 % 5 V 5 96 92 — 97 92 — 97 à 
112,100 | Electric Construction 1 to 112,100 $2 2 6 96 4% Nil — 4 i | 
81,890 Do. do. 7 96 Cum. Pref.,1 to 81,990 2 7 96 7 96 7 96 2— 24 1— 9 
200,000 | Do. do. 4% Perp. 1st Mort. Deb. 8k. | Stock | 4% 4% 4% 4% 89 — 92 89 — 92 
25,000 General Electric Co. (1900), 6 % Cum. Pref. - 10 b 96 5 96 5 96 + 01— 9j 9d 92 9 9 a 
200,000 | Rs do 4% Mort. Deb. .. | Btock 4% 4% 4% 49 95 — 99 95 — 99 951 
78,000 N. & City Rail Pref. Ord. '* A 4% 1 to 78,000 10 * BS 4% 4% 1 — 5 1— 5 
96,000 Greenwood & Batley 7% Cum. Pref. n . * 7 96 7 96 7 96 104— 113 103— 11} 
80,000 do. 5% Mort. Debs. * 100 85 5 % 5 % 5 96 102 —104 102 —103 ^ T 4 
200,000 | Henley’ 2 (W. T.), 3 Works, Ord. .. $6 b 20 95 |15 9$ | 15 9$ 1596 13 — 14 124— 134 xd 13à 193 
200,000 Do. do Pref. .. 5 ae 4405 do 449 bj— 54 5bi— 55 5i ^ 
45,900 Do. do. d fort. Deb. Stock | Stock | 44% 44% 44% 44%, ja D p — E e + 
60,000 | India- Rubber, Gutta-Percha & Telegraph Works.. 10 10% |10% 5 % 1096 18 — 19 174— 184 | Iek V | 4 
800,0007 Do. do 4% Ist Mort. Deb. 100 | 49$ 4% 4% 4% 99 —102 99 —102 : e T 
87,500 3 Overhead | Railway, Ord. és ve 1. 2 14% 18% 13% Nil l3—  1£ 11— 1 á 
10,000 Do. Pref. £10 paid és 10 5% 5 96 5% 5% 64— 7 64— 7 A 
600,070 | {were United a (1901), 1 to 50,007 ed 10 Se 8 «€ 6 % 3 «X 8 9 9 — J > 
899,980 Do. do. 60.008 to 100,000 (£4 paid) — .. | 10 * 8956, 6 |8% 21— 3 8— 4 H | +a 
125,000 Do. do. 5 Cum. Pref., 1 to 125,000 10 rs 6 96 5 96 595 9 94 2 == M 94 | 8] - 
1,331,000 Do. do, 4 95 1st Mort. Deb. Stock se | 100 Y 4 96 4% SA 92 — 95 93 06 OF) > 1 
814,016 | Metropolitan Elec tric Trams, Defd. a 40 1 Nil Nil Nil * — % q4— 5 
500,000 | Do. „Cum. Pref. T 1 5% | 59, | 595 |5% M— lù M— LÀ 
850,000 Do. 43 90 Deb. Stock Red. : 100 sis * 44% 44% 104 106 104—106 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40, 000 5 se 25 6 96 6 96 1— bi 5— bi es | i 
24,500 | Potteries E. Tre., 90,001 to 40,000 & 50,001 to 54,500 | 10 íi 5% | 5% * BE 9 84— 9 0i 5 I 
24,500 | Do. 596 Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 ** 5 V 5% 5 % 0i 93 9— 9i 
245,000 Do. 44% Deb. Stock 100 “A 44% | 44% | 44% | 108 —106 103 — 106 
87,8950 Telegraph Construction and Maintenance 12 20% 20 % 15 % 15 9 84 — 86 821— 844 xd + 
150,000 Do. 4 96 Deb. Bds., 1 to 1,500 Red. 1909 100 4 96 4% 4% 4 96 100 —102 100 —102 T se | 
8,599,200 | Undergd. E. R., Lon., 5% Profit Shar. S. N ts. * 5% 5 96 98 —100 98 — 100 | 
540,000 | Waterloo & City Railway, Ord. Stock 100 84965 o BA% 33 101 —104 101 — 104 
66,666 | Willans & XC 1 to 30,000 & 80,001 to 116, 666 - 5 84% 6 951 58 $a 21— 32i 291— 39? - : 
66,666 | Do. 6% C. P., 80 001 to 80,000 & 195,001 to 141,666 5 ‘a 6 96 y s: t- 44 — B5 8ů0¶ — 
246,806 Do. 14 ETA Mort. Deb. Stock Y T .. | 100 T 4% 4% 4% 82 — 87 R2 — 87 *83 


14,000 Bromle (Kent) E.L. & P., 1 to 14,000 ee ee 5 ee 5 y 4 § 5 57 | 5}— 53 | oe ee ee 
000 Do. do. 44 96 1st. deb. stock ^» 100 ee 44 d éi 108 —106 | 103 —106 ee ees ae 
Brompton & Kens, Elec. un Bup., Ord., 1 to 90,000 b 8 10 10 10 Ha i l 91 xd 23 ' 
10,628 Do. 7% Oum. Pref.| 6 | 1 q 7 14 | sB- exa) nod n P 
800,000 | Central Electric Supply | Guar, Deb. areg .. ` 100 4 4 4 9 4 102 —106 102 —105 1 ; vs 
80,000 Charing Cross and Bean nd Éleotricity Bu 5 | 10 8 8 5 | 42— 5— 99/9 | +4 
9 ° 0 0 ! — e . . 
88 Do. " 8 e e sx d Cum. Pri. 4 d | 4 4 | 4 : | i — 1 id - 

9 s 0 ee ee 44— — ee ee oe 
420,000 Do. do, 4% Deb. Btock Red. ..| 100 4 4 4° 4 101 —108 101 —103 „ Ya "m Vs 
44,486 | Chelsea Electricity Supply, Ord. A T — 6 | 4 4 6 0 6 by— 57 53 — 5; xd 5$ ; t 
175,000: do. Deb. Stock Red. Stock éd 4 108 —110 108 —110 E "T ks 
70,505 | City of London Elec. Lighting, Ord. 001—110,506 | 10 | 5 5 6 6 103— 11 103— nj 11} 113 5 
40,000 Do. 6 . Pref., 1 to 10 6 6 6 0 6 1 14 1 14 "UE E" 
400,0001 Do. 5% Db. Stk., Sorip. (iss. A 5 b E 5% | 199 —196 —196 | 1244 | 1934 P 
800,000 Do. 96 Ind Db. Stk., Prov. Orts., all pd. 100 44 4$ 43° 44% 100 —102 101 —108 ; T 41 
40,000 | County of Durkan Electrical Power, Ord. . " 9 4% 4 23 4% lj— 2 li— 2 | i : T 
50,000 Do. do. b Pret. ee 5 j 5 o6 5 % 5 ' b o 5 — — 9i | b ee ee 
40,000 | County of Lobínn: Electrio Li shting, 1—40,000 , 10 4 4 44 b 2— i 823 ; s 
400,000 Bo. do. 47% Dep. 40,001 —00;000 BEC A 1 1 109 —112 109 —113 i: 1$ | 2j 

400,000 Do. do. 4 $nd Deb. Stock .. | Stock 4 4 4 dé 101 —108 101 —108 Loa 102 
80,000 | Edmundson's Eleotrio Corporation, Ord. Shares .. b 7 7 7 6 98 44 — 51 41— 43 N / 86/3 
80,000 Do. do. 6 96 Cum. Pref. ws 6 6 6 6% | 54— k 51— 5j 5a 5 vs 
890,000 Do. do. 4$ 96 1st Mort Deb.Btk | 100 4$ 44% 104 —106 104 —106 a M. 
10,000 | Folkestone, 1 to 10,000 ja va 5 EN 4 M 5 51— 51 i» à 
10,000 Do. 5 % Cum. Pref., 1 to 10,000 ee ee b ee ee oe 5 5 — 5 — 4 * ee 
75, 000 Do. ist. Deb. Stock ee oe ee 100 ee "gu 101 —104 101 —104 oe . ^ . 
18,000 Hove, 1 to 18, ee oe ee oe 5 ee 9 B)— 81 eo — à 
10,000 Do. New (£5 108. qui eo ee oe ee £8 ee 9 96 E 8i 8 = . ee — 
87,809 Do. 4% Deb. Btoc vs gi $ vá 100 T 4 4 4% 94 — 97 97 — 99 8 x +2 
7,800 Do. 44% Deb. Stock ; .. | 100 A" 4$ 44% 96 — 99 97 — 99 : ii +3 
91,000 | Kensington and Knightsbridge Blectrio Ord. " 10 12 10 % 94— 103 94— 103 as ; - 
- 90,000 Do. do. do. Deben. Stk. | Stock | 4 4 4 4 96 98 —101 98 —101 " x Se 
111,000 | London Eleotric Supply 8 imited, Ord. 8 i B 4% 28 — 51 a xd P , i 
60,000 po do. do. 6 % Pref... 5 6 6 6 6 96 5i — 51 xd 53 od 
874,895 do. 4 96 1st Mort. Deb. Btk. Red. | Stock 4 4 4 4 98 —101 98 —101 DUA ix 
200,000 Metropolitan mr Supp y, 1 to 100,000 . 6 10 10 — . 94 | 9 2. 
76,121 Cum. Pref. 1—71,106, 28pd. | 5 m bi— 5g 5% : 
920,0001 Do P 1st Mort. Deben. Stock we - 44% 110 —114 110 —114 es in 
250, 0001 Do. 96 Mort. Deben. Stock Redem. , Stock % 5 — 97 95 — 951 a ; 
250,000 | Midland Electric 00 44% p xn Deb. | 100 4 44% 101 —108 % 101 —103 " ix T 
| 57,000 | Newcastle-on-Tyne, 1 to 57,009 ` «s b s 8 8 8 % — 8 — a ss T 
17,991 - Do. VD Mer yet 5 n bs s B . 8 — 8 — wx SA + Lon 
57,009 Do. 5 % Pref., 1 to 57,009 . . 5 5% 5 5 X ! | KA E 
17,991 | Do. 67,010 to 15,00 .. .. | b a 3% | : $i 
10,852 Notting Hill Electric Lighting s 10 6 6 7 74 194 — 14 18 — 14 xd ar B 
64,000 Do. do. 4 % let Mort. Deb... op 4 4 4 4% | 98 —100 98 —100 à 
18,500 | Oxford, 1 to 96 and 407 to 18,810 : à a 5 T 64 7 7 % 6 — 7 61— 67 xd 67 n 
560,000 | Do. 4% Deb. Stock T€ 100 | vx 4 4 4% | 99—101 98 —100 idi è —1 
40,000 | 8t. James' and Pall Mall ‘Electric Light, Ord. . | 6 144 144 144 1750 9 — 10 91 — 104 9 9t +} 
000 Do. do. T9. Prot, e to $0,060 5 7 7 7 7 7 — 8 7 — 8 71 À » 
150,000: Do. do. oou D Deb. Block Red. .. | 100 82 82 BS | 9—9 | 9—9 |.. -1 
12,000 ' Smithfield Makee Eleotrio upply, Ord. .. TRAE 4 4 4 A 21— 23 24— 22 " 
60,000 Do. do, (4% Deb. Stock | Bock 1% | 48 | 4% | 4% 1 — ep 76 — 80 iS : 
65,000 South London Electricity Supply, Or E CE b ES 8 4 4% 83 ü— 72/6 $e sdb x 
103,700 South Met. Elec. Lt. & Power js "TEE il Nil i 2455 i— xd 3l Fa i 
85,968 .' (Late Blackheath and Greenwich 4*1 P Pret... 1 Nil 7 7 7 5 li— 1 14— 19 xd ne id 
148,292 Dist, E.L.Co. . oa 44% 1st Deb. Stk. | 100 44% 43 43 4) 106 —108 105 —108 a a 
60,000 Urban Electric BupP y» C » Ord. ee ee ee ee 5 b 5 b 5 & sf | 44— 4 | 91/3 ma es 
80,000 | Do. 5 % Cum. Pref. b 5% 5 5 5 5 — | 5 — S A ; 
200, 000 Do. do. 44 % Ist Mort. Db. Stk. Red ui d 43 44% 104 —106 104 —106 105 105 |! .. 
110,000 | Westminster Electrio Supply, Ord. so 5 12 160 14 18 10 — 11 94— 10} xd 9% 55 : 
98,151 Do do. 43 Cum. Pref, ee b 6 6 6 6 55,— 6455 6; a 57 535 E 55 


Shares not officially quoted: — Mackay Companies, ord., 61—63, Pref. 76—78. 
t Unless otherwise stated all shares are fully paid. ' § Interim dividends, 
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Bank rate of discount 4 per cent. (September 28th. 1905). 
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THE GLOBE PHOTOMETER. 


We have recently received from Dr. L. Bloch a reprint of an 
article from the Elektrotechnische Zeitschrift (1905, Nos. 46, 
47), giving an account of the theory of, and experiments 
with, the Globe photometer ; and Dr. Bloch sends us in MS. 
a revised account of the mathematical theory of the instru- 
ment. The principle of the method was described by Prof. 
Ulbricht (£lektrotechnische Zeitschrift, 1900, No. 22), but 
is not, we believe, generally known, or in common use, so that 
. some account of it will be of interest to electrical engineers. 
The funetion of the apparatus is to give by one observation 


Fic. 1. 


Fic. 2. 


the value of the whole amount of light emitted by any 
source, such as an arc lamp or an incandescent lamp. It has 
no relation to the light distribution in different directions, 
to which other ordinary methods of measurement are 
applicable. The general theory isas follows : When a source 
of light is placed inside a spherical shell having a matt 
surface, the light received by any part of the interior surface 


can be divided into two parts—(«) the light received directly 


from the lamp, and (^) the light received from the remainder 
of the interior surface of the aphere, after one or more reflec- 
tions. The quantity (a) is that which is measured in the usual 
photometers which determine the intensity of the light 
emitted in one direction, and is not considered at all in the 
Globe photometer. By the theory of the (lobe photometer 
the quantity (Y) is constant all over the surface of the shell, 
and is proportional. to the total amount of light emitted by the 
lamp, quite independently of its position in the shell. 


7 e: 
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Fic. 3. 


In other words, if a lamp be hung inside a spherical shell 
with a matt lining the illumination of any part of the shell 
which is screened from the direct light of the lamp is the 
same as of any other part, and measures the total amount of 
light measured by the damp. 

The argument is as follows: Suppose a surface P (fig. 1) 
to be illuminated by radiation from a small luminous area d A, 
whose brightness is B; then, by the ordinary formula, the 
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light received by a unit surface at P is B d A cos a cos BIP, 
a, f being the angles made with / by the normals to the two 
surfaces. | | | 3 
Next let fig. 2 represent the spherical shell of the photo- 
meter into which is inserted for measurement a lamp, 
roughly indicated in the figure, and consider the illumina- 
tion of the surface at the point P by light reflected from a 
small area d A. The circle drawn is that central section 
of the shell which passes through 4 A and P. Let the light. 
received directly from the lamp on to the small area d a be 


I.. d A; so that / L.. d A (integrated over the sphere) = E, 
the total light emitted by the lamp. Then the brightness 


of d A, which being perfectly matt throws light equally in 
all directions, is k L., & being a constant for the particular 
matt surface used; and (using the expression of the last 
paragraph) the light received from d 4 on a unit of surface 
at P is k L, . d A cog? 6/2 which = £.L, d A[4 r*. This last 
expression gives the illumination at P by light which has 
been once reflected from the lamp by the surface d A. 
Hence the illumination at P by once reflected light from the 
whole surface of the sphere = 4/4 7? fui. d A=Af4 ri. E.. 
It follows at once that the illumination at P. by twice 
reflected light = (4/4 »?)? ..&. So that the total illumina- 
tion at h by reflected light = E {k/4 r? + (klt r? + 
(/ 12) + ..] = K E, where K is a quantity depending 
only on the dimensions of the sphere, and the quality of its 
internal surface. It is, in fact, a constant of the instrument. 
The illumination then by reflected light is uniform all over 


— 


FiG. 4. 
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the surface of the shell, and is proportional to E; so that, 
screening off the direct light from the lamp from any small 
area, the remaining illumination of that area is a measure of 
the total light emitted by the lamp. 

The strict application of the above argument requires a 
perfectly matt surface, and that the fittings or mechanism 
of the lamp shall not interfere with the repeated reflections 
by the surface of its own light ; neither of which conditions 
can be entirely met in practice. The first condition is met 
approximately by coating the surface with lithopone (barium ` 
sulphate), and the second by making the shell large compared 
with the lamp ; and experiments show that the errors do not 
prevent useful results being obtained. 

The apparatus consists of two parte, the spherical shell or 
globe, and the measuring instrument or photometer. 

The globe (fig. 3) is constructed of two hemispheres 
1 metre in diameter pressed out of sheet zinc, 2 mm. thick. 
The hemispheres are bolted together by screws to a steel 
ring, so that the shell can be opened when required, and the 
whole is mounted upon a tripod stand of a convenient height 
for observation. Large holes are made in the top and bottom 
for the insertion of the lamps, and three small holes, 50 mm. 
diameter, on a vertical meridian to be used as observation 
holes. The whole of the inside is covered with a white paint 


^- 


. 
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(barium sulphate) which has an approximately perfect matt 
surface. A perfect matt surface is one which reflects light 
equally in all directions independently of the direction. of the 
incident light, and the coating of barium sulphate satisfies 
this condition sufficiently for practical purposes. In using 
the apparatus the lamp is introduced into it through one of 
the large holes, and the photometer is brought to one of the 
observation holes. The small screen used to shield the 
photometer from the direct light from the lamp is seen in 
position in the sectional view. In some cases, e.7., ordinary 
incandescent lamps, the source of light is lowered com- 


pletely into the globe; but in the case of an arc lamp, in 


which the mechanism is bulky and would interfere consider- 
ably with the reflected light, the arc may be placed at or 
near the surface of the globe, the greater part of the 
mechanism being then outside. When the lamp is placed 
completely inside the globe the mean spherical intensity is 
obtained by dividing the result of the measurement by 4 ; 
but when it is at the surface only that part of the total 
light is measured which is emitted below the horizontal plane, 
and dividing the result by 2 gives what Dr. Bloch terms 
the mean hemispherical intensity for the lower hemisphere. 
The photometer used by Dr. Bloch was designed on the 
principle of Dr. Brodhun, and was manufactured by the firm 
of Messrs. Franz Schmidt & Haensch, of Berlin. It is 
shown in perspective in fig. 4, and in section in fig. 5. A 
small plate of plaster of paris, s (fig. 5), having a matt 
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surface, is illuminated from the source under measurement 
by light passing along the tube T. Light emitted from 8 is 
reflected through the prism &, the lens system below A, and 
the prism w into the eyepiece /. On the other side light from 
an opal glass screen d, illuminated by a small incandescent 
lamp g, passes through a lens system, through the prism system 
p p and the prism w up into the eyepiece L. The prism w is 
made in two parts, which touch one another all over the 
surface shown in the figure by the oblique line of division. 
They are cemented together over a small central elliptical 
area, so as to be in optical contact there, but not elsewhere. 
Light falling on the surface from the left i. e., coming from 
s—is reflected upwards into the eyepiece, except from the 
cemented area, through which it passes freely and is lost. 
Light falling on this surface from the right—:.e., coming 
from d—passes freely upwards through the cemented area 
into the eyepiece, and is reflected back from the rest of the 
surface. Consequently, the field viewed through the eyepiece 
consists of a central circular area illuminated from d, and a 
ring enclosing it illuminated from s. The manipulation of 
the instrument consists in adjusting the handle /, and so 
regulating the light from d, until the central circular area 
Seen under the eyepiece appears to be equally luminous with 
the surrounding ring. It remains to explain the construction 
of the prism p p and the regulator /. The two prisms p p 


are mounted upon an axle driven by a small electric motor 
M, and supposing no screens or diaphragms are interposed, 
the light from d will fall continuously upon w after four 
reflections through the two prisms, notwithstanding the 
rapid rotation of the system. The pair of diaphragms /, 
shown in plan at x, are designed to interrupt the light 
during each revolution to an extent that can be adjusted and 


indicated from outside by a scale attached to the handle /. 
The form of the diaphragms, of which one is fixed 
and one movable, is shown at N, and each has a 
pair of sector-ahaped  apertures which may be made 
more or less completely to correspond with one another. 
By Talbot’s law, the illuminating effect of a rapidly 
intermittent light is proportional to the time it is seen, and 
is independent of the mode of intermission, provided that the 
intermissions are sufficiently rapid not to be perceptible. 
By moving , the light passing from d to w, and the con- 
sequent brightness of the central area seen in the eyepiece, 
can be regulated in a proportion read exactly by the scale 
of ¢, and independent of the speed of the motor. Thus this 
photometer compares two sources of light, not as is usual 
with other photometers, by adjusting their relative distances 
from the observing apparatus, but by rapidly interrupting 
one of them in a determined way until they appear equally 
bright in the observation eyepiece. 

It will be noticed that the tube T (fig. 5) is constructed to 
turn about the general axis of the instrument, and that ite 
position can be noted by the attached scale and pointer A. 
This enables the observer to compare any given light with a 
standard light, e.g., a Hefner lamp, by directing the tube 
first to one and then to the other, and adjusting the 


` interrupter ¢ in each case to obtain a uniformly lighted 


Frea. 7. 


field under the eyepiece. Then the two readings of f give 
the ratio between the two lights. 

The last point to consider is the determination of the 
constant of the globe iteelf, which is done by placing in it, 
and observing, a standard or a previously standardised lamp, 
when the reading of the Brodhun photometer at one of the 
observation holes is compared with the reading of a Hefner 
lamp placed at a measured distance. 
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cı In conclusion, we extract from Dr. Bloch's paper the 
figures of a set of testa made on an incandescent lamp to 
determine how closely the observed values corresponded with 
the theory of the instrament. The lamp was hung near the 
centre of the globe, and observations were made from the 
three observation holes p’, p, p". Fig. 6 shows the general 
arrangement with the photometer in position at each hole. 
Measurements were taken with and without a shade over the 
lamp, and with and without screens between the photometer 
and the light. Fig. 7 shows the distribution of the light 
from the lamp with and without the shade, the diagram on 
the right representing the case with a shade, that on the left 


without. The figures obtained were as follows :— 
! 
Conditions of the experiment. P. | P P. 
— bb — E — 
Lamp unsbaded, observation hole not screened | 56 | 54 55 
screened | 41 40 41. 


) 97 57 


h shaded n „ not screened | 28 | 27:5, 48 
T screened | 28 27 27:5 


39 32 ” 


It is seen that in both cases when the direct light of the 
lamp is screened off, and only the illumination by light 
reflected from the walls observed, the result is closely the 
same for all the three windows. The result with the shaded 
lamp, whose light distribution is very irregular, is the more 
instructive. 

Dr. Bloch’s paper gives some details of construction 
beyond what we have abstracted, as well the resulta of a large 
number of observations made with the same lamp placed 
first near the middle of the globe, and afterwards at the 
surface, giving in one case the mean spherical intensity, 
and in the other the mean hemispherical intensity. For 
these, and for a much longer mathematical treatment than 
appears to be n , we refer our readers to the original 
papers in the Flectrolechnische Zeitschrift. 


PROCEEDINGS OF INSTITUTIONS. 


Waste in Incandescent Electric Lighting. 
By Gro. WiILKinson, Member. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Leeds, February 15th, 1906.) 


Tux supply of electricity for lighting purposes is, and must remain, 
the backbone of business, so far as most electric generating works 
are concerned. 

During the last few years many improvements have been made in 
arc lamps, and their use is likely to extend largely. Nevertheless, 
the major portion of electric lighting is, and will continue to be, 
carried out by means of incandescent electric lamps. 

The average prices obtained per unit in Great Britain (omitting 
55 tramway undertakings) during 1904 and 1905 were as 
follows :— 


| 
. March,1904. March, 1906. 


Year ending .. od ^m 
Limited liability undertakings 4'26d. 4'06d. 
Municipal undertakings — ... 3:08d. 302d. 


It is beyond the meter fixed on consumers’ premises, which 
marks the boundary of the supply undertakers’ authority and 
jurisdiction, that waste and extravagance take place. 

So marked is this lamentable waste, and its effect upon the future 
of electric lighting is so serious, that it is high time some definitely 
concerted action was taken by the supply authorities throughout the 
country to deal effectively with the matter, and to educate every 
consumer so that he may know how to get efficient electric lighting 
at a reasonable cost. 

Gas companies have not been slow in taking advantage of our 
carelessness in this matter; they recognise that their customers 
want a good light ona minimum consumption of gas. This they 
ensured for them by installing in their showrooms the most efficient 
gas lighting appliances, and by taking steps to make such appliances 
known to gas consumers; also they take good care to imitate 
electric lighting as closely as possible in their design and arrange- 
ments of fittings. The effect of this enterprising policy is to be 
seen in most towns, especially in the business quarters, where 
numbers of shops which a short time ago were illuminated ex- 
clusively by electric glow lamps are now mainly lit by the incan- 
descent gas mantle; the front window show-cases being alone 
reserved to the electric lamp. Thus the long-hour lamps go to the 
gas company's credit, and the short-hour unprofitable lighting to 
the electrical undertakers. A similar undesirable process is going 
on in private residences. 


To show the urgent need for attention on the part of engineers to 
the pointe raised, I set forth a few of the many cases which have 
come under my personal notice during the last few months. 

(a) Public Building.—Eighty 32-0... British-made 100-volt 
lamps, taking an average of 170 watts each. The light in this case 
was exceedingly unsatisfactory, owing to drop in pressure, and, by 
putting in 16-c.P. lamps certified by the Corporation (as hereinafter 
explained), the light was improved and the current consumption 
very greatly reduoed. 

(b) Private House. Consumer using 8-C. . British-made lamps 
giving, in one case, only 2'1 c.. at 11 watts per candle, and 
another 3:2 c. p. at 8 watts per candle; also one 16-c P. giving 8'9 c. p. 
at 6˙6 watts per candle. 

(c) Four special 16-c.p. 200-volt foreign lamps, sent for test, 
dropped from 16 c. p. to 7 in less than 100 hours. se might have 
been used on consumers’ premises with disastrous results. 

(d) Private House. Consumer found to be using 230-volt lamps 
on a 200-volt circuit. 

Investigations in one of the chief cities in |Lancashire on new 
16-c.p. lamps held in stock by the Corporation, showed a variation 
of from 3:25 to 8 watts per candle, with a variation in c.P. on 
standard voltage from 10} to 20 candles. 

I am convinced that in many towns the cost of electric lighting 
is greatly increased to the consumer, due to errors in the grading 
and marking of lamps. So faras I can ascertain if appears to be 
the general practice amongst lamp-makers to sell lamps marked 
with a nominal c. p. but actually giving considerably less than that 
marked on the bulbs. 

Clause No. 18 of the 1882 Electric Lighting Act should be 
immediately abolished, and & new clause substituted, giving the 
electricity supply undertakers the right of supervision over the lamps 
used on their supply mains, and the right to refuse to supply 
customers using wastefullamps. In my view this desirable super- 
vision can be exercised without the undertakers taking the lamp 
trade from the local contractors: such a step on the part of muni- 
cipalities would be an unwarrantable and unfair interference with 
the business of private tradesmen in the district. 

I have, in co-operation with the local contractors in Harrogate, 
developed a system of control over the lamps used, which leaves 
the contractors the benefit of their trade in lamps, and puta no 
restriction upon them as to what make or class of lamp they supply 
to their customers. 

Twelve months ago I drew out a specification (see appendix), 
which was issued to all lamp manufacturers supplying lamps to the 
district, with the intimation that in future lamps would not be 
certified for use on the Harrogate supply mains which did not. 
come within the specification, both as to candle-power and wattage. 
Considerable feeling was manifested on the part of several manu- 
facturers, due to the constant refusal of lamps; now, however, very 
few lamps fail to pass the required tests, and the consumer has 
already begun to feel the benefit of their improved efficiency. We 


: have numbers of instances where the accounts have decreased since 


certified lamps were used, and the ultimate result is bound to be 
an increase of business accruing to the electricity department. 

A notice is attached to the quarterly account calling the atten- 
tion of the consumer to the importance of using, exclusively, lamps 
certified by the supply authority, and warning him against buying 
lamps from casual travellers (see Appendix). 

The question of the efficiency and grading of lamps has recently 
been taken up by the Municipal Electrical Association, and a more 
comprehensive and detailed specification than that set forth in the 
appendix has been drawn up; but its issue to the members of the 
Association is postponed at the request of the Physical Standards 
Sub-Committee of the Engineering Standards Committee, and the 
Municipal Electrical Association bas elected Mr. C. D. Taite and 
myself as ita representatives on this Sub-committee. Doubtless 
the effect of the Municipal Electrical Association’s recommenda- 
tions, when issued, will be beneficial} to all parties concerned, and 
especially to the consumers. 

In ordering lamps from manufacturers, the specification gene- 
rally fixes a maximum of 20 per cent. drop in candle-power on a 
400 or 600 hours’ run. In making this test a maximum rise in 
pressure of 2 per cent. should be allowed, as closer regulation is 
not obtained on public supply mains. A difficulty presents itself 
in the length of time required to verify the drop in candle-power ; 
very few makers or dealers will consent, or can afford to lay large 
stocks of lamps aside for five or six weeks while drop in candle- 
power and life tests are being made on sample Jamps drawn from 
each consignment; the consequence is that these important tests 
are almost entirely neglected, and, in the writer’s opinion, large 
numbers of lamps are continually put on circuit which blacken pre- 
maturely and bring discredit upon the industry. Experiments 
which I have made show that a very thin film of deposit on the 
internal surface of the glass bulb serves to reduce the light by 
50 per cent., and a lamp loses two-thirds of its original candle- 
power before it gets to the condition commonly accepted as 
[1] black." 

The lamp merchants should rigidly insist upon the makers sub- 
mitting a percentage of each batch of lamps to an independent and 
recognised authority for drop in candle-power test, such lamps 
being selected promiscuously from the bulk; and the maker should 
furnish a certificate setting forth the results of such tests. 

A life test is not nearly so important as the drop in candle-power 
test, and lamps which show good results on candle-power after the 
specified number of hours may generally be accepted as satisfactory 
on the score of durability. 

It is better to use lamps with large glass bulbs, as the internal 
blackening process is thus spread over a greater area, and is there- 
fore thinner, presenting less obstruction to the light. This view is 
confirmed by the rapidly increasing use of lamps with large spherical 
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bulbs, which do not reveal the blackening process nearly as quickly 
as the ordinary sized glass bulbs. 

Fortunately the time of test can be shortened to about 150 hours by 
applying a slightly increased uniform pressure, but this method at 
present is followed by only one or two British firms ; it is, however, 
common in America, and will doubtless become regulation practice 
everywhere in tbe near future. 


The large number of lamps which are likely to be submitted for. 


test in all local centres where lamp supervision and certification is 
adopted and the small charge which can be made per lamp (4d. in 
the case of Harrogate), necessitate expeditious methods, giving 
reliable results. The writer has experimented in many directions 
and with many instruments before arriving at a fairly expeditious, 
reliable and simple method, employing current derived from the 
ordinary supply mains. 

Lamps which pass are stamped upon the glass bulb by means of 
a rubber stamp and etching fluid, with the word Certified and 
the initials or crest of the authority. The equipment is not expen- 
sive, and it is not too delicate for a youth of ordinary intelligence 
to use. The average rate of testing, including every operation, is 
about four dozen lamps per hour, and there appears to be no good 


reason why in regular work the rate should not be increased to six . 


dozen per hour. ` 

The present low average efficiency is, at least in some measure, 
the result of bad pressure regulation on tbe supply network, which 
is destructive to high efficiency lamps, causing premature blackening 
on the inner surface of the glass bulbs and shortening the useful 
life of the lamps. 

An approximately uniform pressure should be continuously main- 
tained by some type of automatic apparatus; the too common 
practice of trusting to hand regulation should be abandoned, as it 
is at best both spasmodic and unreliable. The direct current 
stations are the worst sinners in this respect. Doubtless, recently 
obtained motive power loads, which are supplied from the lighting 
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A, Opal reflector; B, Three-pronged clip; c, Opal cup * diffuser ” carried 
by clips; p, Clear glass cylinder“ draught excluder.“ 
Fic. 1.—NEBNST LAMP FITTED WITH WILKINSON DIFFUSER R 
AND REFLECTOR. 
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distribution mains, bave in some instances rendered the already 
unsteady pressure much worse, and to sacrifice the steady pressure 
necessary for good lighting in. order to pick up a few motors is 
questionable policy. Circuits for the supply of power should be 
separate from those supplying light, when the fluctuations due to 
varying and erratic power load will not have a prejudicial effect 
upon the lighting. 


Regard should be paid to the fact that carbon filaments have a 


negative characteristic, i.c., the higher the temperature the less 
their resistance, and until filaments having a positive characteristic 
come into general use, uniform electrical pressure for lighting must 
remain a factor of prime importance. 

The experiences of engineers with the Nernst lamp are very 
conflicting. The Nernst lamp, notwithstanding the steadying effect 


of the wire compensator, is very sensitive to fluctuations ef voltage. 


The writer has found the burners last well on both-direct and 
alternating current circuits, but in each instance autamatic pressure 
regulators are used which keep. the voltage variation within 2 per 
cent. In street lamps the average bas been close on 500 hours per 
burner. For street lighting the B and D type of burner are of 


very little use, as they cannot be depended upon to light up on a 


cold or stormy night, due to the filaments being below the heaters ; 
also the heaters are particularly frail and liable to break. The A 
type lamps, on the other hand, will light up within a minute on the 
coldest night, and the 100-watt A type filament, due to its superior 
conformation, gives approximately 30 per cent. more ligbt on the 
roadway than the 100-watt D type burner, which has a U-shaped 
filament. A type lamps are, however, expensive, and the writer 
has adapted the A type burner to the D type body, whereby the 
cost is reduced to less than half that of the A type lamp, while the 
lighting efficiency of the A type lamp is obtained. This has been 
‘recognised by the Nernst lamp manufacturers, who arc now arrang- 
ing to put a lamp of this type on the market, which for conveni- 
ence I have designated the AD type. 


. from each consignment. 


4 


authorities’ meter. 


The AD type lamp, put into clear well-shaped glasses and supplied 
with current at 1d. per unit is in successful competition with the 
gas nrantle for street lighting in several towns, and their use in 
this way will doubtless rapidly increase in the near future. 

Nernst lamps — especially the B and D types—are badly designed 
from a light-giving point of view; the opaline globes—especially 
the pear-shaped pattern—obstruct a great amount of light, and 
there is no means of placing a reflector in an effective position. 

Recognising this the writer designed and patented the modifica- 
tions illustrated in fig. 1, and has obtained thereby a wonderfully 
improved lighting effect. 

Below the angle of 20° from the horizontal, which includes all the’ 
useful lighting area, the mean spherical candle-power shows an 
efficiency of one candle per watt, a result unapproached by any 
other electric lamp of small candle-power. . | 

Some good examples of vacuum-tube lighting can be seen 
operating in business premises along Broadway, New York, notably 
at the office of the New York World, which is illuminated by one 
tube 86 ft. long, running round the office and fixed beneath the 
ceiling cornice ; lighting tubes of this class are in operation up to 
155 ft. long. They are operated by extra high pressure alternating 
current, ranging from 5,000 volts upwards, produced by a trans- 
fermer enclosed in an earthed metal box. The light produced is 
soft and agreeable, and is a near imitation of daylight. The 
intensity of light can be regulated from a faiut glow to 20 or more 
candles per foot of tube, which tubes are about 1} in. iu diameter. 
The illuminated tube can be looked at without inconvenience to the 
eye, and it appears as though it were a long cylinder of densely 
white smoke. The light radiating from such a large surface area 
gives a very perfect diffusion, and a practically shadowless light 
result. No mercury is used in these tubes, and the makers claim 
an efficiency as high*as 14 watts per candle, including a transformer 
loss, and state that the life of the tubes is almost unlimited.“ 

Very little information is available about this form of lighting. 
I cannot find that there are any of these lamps in Great Britain, but 
the American examples are strikingly effective, and the method is 
worthy of more attention than it obtains at present. Probably the 
ultimate form of electric lighting will be by means of incandescent 
vapour, of which the well-known mercury vapour lamp forms an 
unsatisfactory and crude example. r 


Mr. R. L. ACLAND (communicated): I am fully in accord with 
Mr. Wilkinson’s plea for greater attention to be paid to the subject 
of incandescent lamps by station engineers and others controlling 
the supply of electricity, and I bave recently instituted a system 
somewhat on the lines of Mr. Wilkinson's [arrangements for lamp 
testing. During the two months this has been in operation, some 
2,000 lamps have been dealt with, among which have been found 
many samples quite as bad as those quoted by Mr. Wilkinson. We 
also sell lamps at a reasonable margin of profit. Mr. Wilkinson 
advocates working hand in hand with the contractors, in which 
I certainly agree with him, as they are indeed our most useful can- 
vassers, but no mention is made of the price at which they shall 
sellthese lamps. It is this charging from 1s. 3d. to 1s. 6d. per 
lamp, which is à premium on consumers continuing to burn lamps 
when they have long passed their useful life, with the result that 
there is discontent all round. It certainly seems that free lamps,” 
instead of discount, is the best solution of the difficulty, and is one 
which is very largely adopted in the United States, where the 
incandescent lamp question appears to be looked after very much. 
more carefully. Does it not seem reasonable in certain outlying -. 
districts, where the pressure is low, to put in, say, 235-volt lamps 
when your declared pressure is 240? 

Mr. S. E. FEppEN (communicated): I am not convinced that 
lamp selling is the mainstay of an electrica] contractor's business ; 
it certainly is not in the case of the Sheffield Corporation, where. 
the lamp sales amount to less than 7 per cent. of the business. All 
lamps purchased and sold by the Corporation are supplied to a 
specification, and tests are carried out on a certain number of lamps 
I agree that a closer regulation than 2 per 
cent. is not obtained on supply mains. Supply authorities in 
England often follow the practice of “applying a slightly increased 
uniform pressure"—unwillingly, of course. The author should 
bear in mind that automatic apparatus prevents fluctuation, but 
cannot level the pressure over all the network. It is not financially: 
possible to use separate circuits for power and light, to say nothing 
of the increased complexity of the system which would be caused. 
My experience of Nernst lamps has not, up to the present, been 
satisfactory. The only burner which has lasted any length of time 
has been one fitted with the author's diffuser. 

Mr. H. Boor(communicated): Mr. Wilkinson brings home in a very 
practical manner the fact that the major portion of the waste and 
extravagance takes place beyond the boundary of the supply 
I find printing notices on the accounte, and 
sending out quarterly letters to the consumers, calling the attention 
to the serious waste taking place due to the continual use of lamps 
that are worn out, has very little effect, and I have for years - 
advocated the necessity for the supply authority inspecting, 
changing, renewing and advising on consumers' lamps. I do not 
agree with the writer in his remarks with respect to contractors 
supplying lamps ; it costs a consumer so much more to renew his 
lamps, because the wiring contractor is not satisfied with a small 
profit on the lamp. If the supply authority made a point of 
renewing consumers’ lamps and maintaining them, the cost to the 
consumer of electric lighting, as a whole, would be greatly reduced. 
It would hit a certain number of contractors at first, but ultimately 
it would be largely for their benefit, because many more people 
would have their houses wired. It is becoming more difficult to 
keep the regulation of pressure within 2 per cent. every day, owing 
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to the intermittent demand for power, and I have had to 

draw up strict regulations with regard to the connection of motors 

to the mains, and the fluctuation to the pressure caused thereby. 

Ihave tried Nernst, Tantalum and Osmi lamps on my public lighting 

circuits, and so far the most successful have been the “Osmi” when 
burning four in series on 220 volts. l 

. Mr. Tarre (communicated): Seeing that incandescent lamps are 
all made to practically onè pattern, it cannot be expected that a 
consumer should be on his guard against being supplied with 
inferior lamps. There is also the danger that, if he should ask for 
a high efficiency lamp, he might be supplied with a short life lamp, 
and probably he would rather pay more for current than be worried 
with frequent renewals. If all station engineers were to adopt the 
method which Mr. Wilkinson has found so successful, it would be a 
long step in the right direction. I, however, cannot go so far as 
the author of the paper, when he contends that the supply authority 
should have the power to compel consumers to use certified lamps. 
The automatic regulators to which the author bas referred, are of 
great assistance. What is wanted now is a cheap and reliable 
regulator, applicable to self-excited direct-current generators. The 
regulator, however, cannot be expected to deal with a purely local 
disturbance on a large network. In such cases, if the station is a 
direct current one,.additional copper is usually the only remedy. 
I think that when the recommendations of the I.M.E.A. in con- 
junction with the specification of the Standards Committee are 
issued, they will be found to be acceptable to lamp-makers and 
retailers alike, and they will be the means of substantially 
reducing the existing waste. | 

Mr. CaMPION said that the use of badly-graded lamps was one of 
the drawbacks to the present lighting system. Another fault was’ 
the astonishing amount of slackness in design and arrangement 
shown by the wiring contractors and architects. Personally, he 
had no idea there was such bad lamps as 6'6 watts per candle. In 
some cases he knew contractors were charging as much as 50 per 
cent. more than cost for the lamps, and the consumers could not 
stand it. He complained of the repairs charged by contractors, 
and intimated tbat if they were going to be so excessive, the authority 
would very seriously have to take up the idea of installation work. 
He did not think any town could afford to lay down separate mains 
for power consumers. He would like to know the limit in variation 
of pressure with 220-volt lamps, in order to retain a decent light. 
Lampmakers had not improved that at all. 

Mr. WooDHOUSKE remarked that improvements in the station were 
not so necessary as in consumers’ installations. They were selling 
light not current. The fact that the companies obtained a greater 
average price than the local authorities was not due to inherent 
wickedness on the companies’ part, but to local conditions. He 
agreed that the wiring contractor was a valuable canvasser, and 
should be encouraged. Mr. Wilkinson's system of ensuring good 
lamps to the consumers was excellent; there were other ways of 
doing this. One system which worked successfully was to change 
all the consumers! lamps every six months, and supply new ones. 
Those taken out were tested for wattage and candle-power; those 
that did not come within certain limits were destroyed, and the 
others were returned to stock ready to be sent out again. The cost 
of doing this could be included in the price per unit charged for 
energy. 

Mr. A. S. BLACKMAN said that Mr. A. H. Gibbings bad 
initiated a system of supplying free lamps in Bradford, and 
after two years' experience in working the system, he thought 
it was one of the very best things that had been done in the 
way of looking after the consumers’ end of the problem. They 
had been distributing something like 14,000 lamps per annum, and 
the cost of supplying them amounted to less than 3 per cent. of the 
consumers’ bill. This could be looked upon as a discount of 3 per 
cent., and it was rather interesting to note that previous to the free 
lamp scheme the consumer had a discount of 24 per cent. allowed 
for prompt payment, but the free lamp system was found to ensure 
this very much better than the giving of discount. In his opinion 
it was very much preferable to registration at the cost of 3d. 
per lamp, as suggested in the paper. On the new switchboard at 
Bradford, each of the low tension feeders was provided with a 
recording log, which gave a continuous record of the amperes 
passing through the feeder and the volts at the feeding point, and 
inthat way an automatic load curve for each feeding area was 
obtained daily. Since the districts had been split up, the results 
were much better, but not so good as they expected to get in the 
‘near future, when some 10 extra L.T. feeders would be put into 
commission. It would be too serions to curtail the motor load for 
regulation purposes. He preferred a good switchboard attendant 
to any automatic device. The records were put up in the engine 
room, and everything was done to encourage very keen competition 
between the men having the supervision of the switchboard atten- 
dants. They had recently got into trouble by supplying consumers 
with certain foreign-made lamps which proved most unsatisfactory ; . 
the wiring contractors in the town got hold of this and worked it 
for all it was worth. They now divided their lamp contracts 
among the principal English makers. 

Mr. HowELL thought it was rather unfairtosay thatall the improve- 
ments m lamps must be made by the maker: what was wanted 
was the aid of the lamp users. In the United Kingdom at the 
present time there were something like 1 million xw. of plant laid 
down, of which about 600,000 kw. were used for private lighting 
only, and the way in which lamps were used, made a most unsatis- 
factory condition of affairs. If the supply station engineers would 
co-operate with the lamp makers towards improving the methods of 
using lamps, he felt sure the quality of the lamp would improve. 
In the use of high-efficiency lamps, a steady voltage was of primary 
importance; if lamps were operated on a voltage constantly 4 per 
cent. high, their life wonld be reduced from 100 per cent. at normal 


voltage to 44 per cent. There was a definite relation between the 
watts per candle-power, and the life of lamps, He particularly 
wished to emphasise the importance of co-operation between the. 
supply station engineer, representing the consumer, and the lamp. 
maker. r | 

Mr. Dickinson thought they did not sufficiently appreciate the 
value of the lighting load. It was the lighting load that made the 
profit, and the other load that lost it. They ought to try and 
keep the power prices up as much as possible. With reference to 
the keen competition with incandescent gas, there was no doubt in 
his mind that that was a serious matter. In Leeds some people, 
were taking out electric lamps from the inside of the shops, whilst 
still keeping the shop windows lit. With regard to the lamps 
mentioned by the author, he could not find anything of a similar 
nature in Leeds. Since reading the paper he had sent a man round 
to pick out some lamps from different installations, and had had 
them tested; the worst ones showed 4°99 watts per candle, whilst 
some of them were down to 3°5 and 3°6. He thought the author 
had overdrawn the case a little. He did not think there was any 
precedent to allow the undertaker to specify the type of lamp the 
consumer should use. If the wiring contractors would not do what 
the undertakers required, they would have to educate the consumer 
to buy fully tested lamps. It wasentirely out of the question to lay 
separate mains for lighting and powcr. 

Mr. WILSON, speaking from the manufacturers’ side, said he was, 
not sure that the question of grading lamps could be settled in the 
way the Standards sub-Committee anticipated. It was an unfor- 
tunate fact that no lamp maker could make lamps for a given 
voltage and guarantee that all the lamps would turn out to that 
particular voltage when finished. This necessarily meant that. 
every lamp maker must have a number of outfalls which did not 
come into the voltages for which they were intended. If they 
issued specifications with narrower limits than those existing at 
the present time, they must bear in mind that the price of lamps. 
would go up instead of down, and a rise in the price of lamps. 
would have a very bad effect upon the trade. The American, 
system of grading volfages was far superior in every way to the 
one existing in England. They had in their factory a very large 
proportion of orders for, say, 200-volt and 220-volt lamps; they 
executed these orders and had left on their hands out of both classes 
a number of lamps which would come into, say, the 210-volt class. 
For these lamps they had no demand ; if they broke them up, some- 
body must pay the cost of manufacture, this, of course, meant the 
consumer. The Standards Committee proposed to standardise the . 
voltages at 220-volt, allowing a 10 per cent. margin on either side. 
Mr. Wilkinson stated in his paper that it was possible to keep his 
voltage within 2 per cent. What difficulty would there be in the 
way of station engincers arranging to have a different voltage in 
each town, the greater number to have, say, 220 volts or 110 volts, 
and varying on each side in steps of, say, 5 volts? By proportion- 
ing the number of stations with each voltage to suit the lamp 
makers, they would not interfere with the standardising of their 
motors and other apparatus, but it would certainly help the lamp 
makers in grading their lamps, and they would undertake to supply 
a more efficient lamp, graded nearer than even Mr. Wilkin- 
son or the Standards Committee were asking for, and 
finally they would cheapen the lamps to the consumer. 
The central stations in America were closely allied to the lamp 
manufacturers, and if it was found in their lamp works that they 
had a percentage of outfalls for which there was no demand, in the 
next central station which was put down the voltage was graded to 
suit that particular line. Mr. Wilkinson mentioned the bad results 
of varying pressure, but had not mentioned that where the voltage ^ 
was considerably over-run the consumer had to pay for this 
increase, and got less satisfaction from his lamps. A nominal 
3Ji-watt lamp over-run 2 per cent. became a 3˙5-watt lamp; at 4 per 
cent., 3: watts; at 6 per cent., 3˙0 watts. They had obtained a 
number of lamps from consumers which they termed “ black," and, 
according to the density of the blackening, the results showed from 
15 per cent. to 40 per cent. loss in candle-power. Mr. Wilkinson 
gave some sample figures of the watt consumption of various lamps 
which he had found ; but one could hardly believe that any British 
maker would knowingly send out lamps of this description. 
Evidently the 32-c.p. lamp which Mr. Wilkinson tested was 


. originally 50 c.P., and was supplied in error. The total wattage of 


a 32-c.P. lamp should not exceed from 110 to 120 watts.. At various 
times they and other makers had supplied for circuits which they - 
knew to be continuously over-run, some less efficient lamp than they. 

would have supplied, had they known the circuit to be run at the 
normal voltage. If thesc lamps were tested at the normal voltage, 
there was no doubt that the candle-power would appear too low. 
It was a fault which must be laid entirely on the station engineer 


that the general public believed that the lamp must be made to last 


1,000 hours. They had tried for some considerable time to induce 
people to believe that the higher efficiency lamp at the prevailing 
price of energy would be the cheapest lamp to burn ; but, being in the 
unfortunate position of lamp makers, they had been looked upon 
with great suspicion. Consumers should be educated to the fact 
that they could not get high-voltage lamps in the same small bulb as 
previously supplied for low voltage. Closer co-operation between 
the manufacturers of lamps and station engineers would be a very 
great advantage. | 

Mr. Emmott said that too little attention had been paid to the 
consumer in the past, and it would be well to take a wrinkle 
from the gas industry. Consumers required educating, and he had 
found that they were ready to fall in with reasonable suggestions 
as to getting the best lamps, weeding out the bad ones, and keeping 
the lamps and shades reasonably clean. Many good lamps lost 
15 per cent. of their illuminating power simply through an accumu- 
lation of dust. i 
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Mr. HaRTNELL said that if Mr. Wilkinson had tested the bad 
lamps on the voltage that best suited each individual lamp, he 
would probably have found very little difference in the watts per 
candle. He held that the consumer had a perfect right to do as 
he pleased. He saw no objection to the Corporation supplying 
lamps, providing it were done at a profit on business lines. 

Mr. HosLiNG did not think there would be any objection to Mr. 
Wilson's suggestion of varying voltage at different stations, from 
the motor point of view. Lamps bad very much to put up with; on 
the network, especially when a good way out from the centre, he 
had known the pressure vary from 10 per cent. below to 10 per 
cent. above the normal in the space of half an hour. 

Mr. RoGErson thought Mr. Wilson's proposal a very good plan 
indeed. He was quite with Mr. Rosling that 5 or 10 per cent. 
difference in the pressure had no serious effect on the motors. 

Mr. CogRISGHAM said that Clause 18 of the 1882 Electric Lighting 
Act did not lay down any new law, but was merely declaratory of 
the common law, or rights of persons. There was no chance of its 
being done away with. If the average cost had been obtained, as 
he surmised it had, by the addition of all the average costs in the 
table, divided by the number of average costs, it was not correct 
unless the author had taken into consideration the various outputs 
attached to the average costs. 

Mr. WILKINSON, in reply, said, regarding the examples of wasteful 
lamps given in his paper, that he had come across numbers of 
equally bad cases of more recent date. The 32-c.P. 100-volt lamps, 
taking an average of 170 watts each, were British lamps made by 
one of the best known firms, and they were returned. The saving 
in this instance amounted to £108 during the last twelve months. 
If motors were so erratic that the voltage varied and destroyed the 
regulation he said: Give the lighting the first place, and take some 
means to put the motors on circuits so that they will not pre- 
judicially affect the lighting load." As long as they had lamps 
with carbon filaments they must keep the regulation within 2 per 
cent. He would help the contractors, because they helped him a 
very great deal. He did not agree with municipal authorities 
taking hold of every branch of business and carrying it on in com- 
petition with ps in their districts. It was very clear from 
Mr. Blackman's admissions that the Bradford Corporation had got 
into hot water through supplying inefficient foreign lamps; he 
thought it was time they did. He made a test of 90 Nernst lamps, 
and took careful note of each one, and obtained an average life of 
520 hours; they were fixed in street lamps and subject to vibration. 
He believed thelong average life was attributable to the good 
pressure regulation. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


The Ventilation of an Underground Sub-Station. 


'l'he accompanying illustration shows the ventilating plant em- 
loyed at the Notting Hill Gate sub-station of the Central London 
way. Owing to the high temperature prevailing in this 


T wo " Sirocco” CENTRIFUGAL Fans USED FOR VENTILATING 
THE NOTTINd HILL GATE SUB-STATION OF THE 
CENTRAL LONDON RAILWAY. 


station, which is situated at a depth of 90 ft. below the ground 
level, it was found necessary to install a special ventilating plant. 
The plant comprises two motor-driven fans, (supplied by MESSRS. 
Davipson & Co., Lro., of Belfast), which are installed in a separate 
cbamber on the ground level immediately below the main entrance 


side of the lift pit. 


to the station. Each set consists of a 25-in. Sirocco” centrifugal 
fan, direct-connected to a 54-n.H.P. motor, running at a speed of 
530 r.p.m. At this speed each fan is capable of dealing with 10,000 
cb. ft. of air per minute against 1 in. water gauge, and requiring 
for the duty about 34 H.. The fans draw the air from the station 
by means of two 30-in. galvanised pipes, which pass down on each 
The overhead duct, which is shown coming 
forward at the top of the accompanying photograph, passes down 
the west side of the pit, while the duct at the back of the photo- 
graph goes down the east side. The vertical duct is the combined 
discharged duct for both fans, and discharges the air through the 
main entrance and through the roof of the station into the 
atmosphere. Each of the fan intakes is fitted with a swing 
damper, as is also each of the branches to the vertical ducts, so 
that either, or both, the fans can draw from either, or both, the 
vertical ducts. When both fans are in operation the. average 
temperature in the sub-station is about 70°, but if they are shut 
down for even 10 or 15 minutes the heat in the station becomes 
almost unbearable. 


G.E.C. Accessories. 


In their February Progress Sheet, the GENERAL ELECTRIC Co., 
LTD., of Queen Victoria Street, E.C., illustrate a number of new 
lines, including the B.C. bracket fitment, a device introduced for 
meeting the convenience of the consumer who desires to remove 
electric light bracket fittings from the wall for cleaning or other 
purposes. One part of the device is fixed to the wall, and the 
other adapts the bracket for fitting into it. Battery ringing tele- 
phones, covers for Nernst lamps, and several switches are included in 
this sheet, and some reductions in prices of Gecko direct working 


WATER-TIGHT QUADRANT BRANCH SWITCH. 


telephones are listed. The watertight “ Quadrant" branch switch 
of the pull-down pattern we illustrate herewith. It consists of a 
quadrant movement enclosed in cast-iron watertight case, the 
4 on " and “off” movements being operated by means of the finger 
pull at the base of the case; at the top provision is made for the 
incoming wires. A new leaflet has been issued by the company 
notifying the reductions which have been made in the prices of 
“ Geeko ignition accumulators. 


The ** L.B. ? Switch. 


Messrs. C. H. Davies & Co., of Francis Street, Birmingham, 
who are manufacturers of electrical accessories, have sent us a 
sample of one of their L.B. (long break, laminated brush) patent 
switches. The advantages claimed for this switch, which is of simple 


THe L. B.“ SWITCH. 


but clever design, are that it has no live metal parts at back, has a 
laminated copper contact maker, and has an exceptionally long 
break, with a strong spring action; its handle is jointed direct to 
the contact maker, thus making it impossible to move one without ' 
operating the other. 'The basc is of best English porcelain, and 
ebonite insulation is used between the handle and the live parts. 
The firm manufactures these switches (in England of course) in 
5, 8 and 10-ampere sizes, and for 250 volts or higher. , 
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The “ Juno” Flame Are Lamp. 


Messas. JoHNsom & PHILLIPS, Lrp., as mentioned a week 
or two ago, have entered the arena with a flame lamp of 
very simple design. As will be seen from the illustration, 
there is in this lamp a total absence of clockwork and 
other small parts which might enhance the price. The two carbons, 
which are of small diameter, are arranged so as to converge towards 
their lower ende, and the arc is formed between these ends inside a 
metal cup: The carbon holders are connected together by two 
cross slides, which cause them to travel up and down at the same 
rate. No chairs or pulleys are used to obtain this result. The 
lower end of one of the carbons rests on a copper abutment piece, 
so arranged that as this carbon burns away it falls by gravity, and 
as both carbons travel at the same rate, the arc is always formed in 
exactly the same place within the metal cup. The second carbon 
at its lower end, and just above the metal cup, passes through a 
striker, Which, on the current being switched on, causes the carbons 
to separate. This action is brought about in some patterns by the 
expansion of a wire heated by the passage of the current, and in 


Tas 'JuNo' Frame Lame. 


ot’ er patterns by the action of a series coil. The diagram shows 
the hot-wire lamp. No shunt coils are used, however many lamps 
ure in series, as the arc is always the same length. In order to 
keep the arc from travelling up between the carbons, a blowing 


TsE “Juno” Frawur Lamp. 


magnet is used. This consists of bare copper wire wound on insu- 
lated rods, and can be readily adjus'ed so as to give the exact 
amount of blow required. The simplicity of the lamp is due prin- 
cipally to the absence of any brake, clutch, or other feeding arrange- 
ment, the place of which is taken by the copper abutment piece 
mentioned above. It would be thought that the position of this 


abutment piece would cause it to rapidly burn away, but it is found 
that with constant usage this part will last about three months, and 
it can be readily replaced at quite a nominal cost when trimming 
the lamp. The carbons are of a special quality made for use in 
this lamp, and are not of the metal cored variety. Only a small 
amount of ash is formed, and scarcely any fumes are given off by 
these carbons. We are informed that to a large consumer, the cost 
of carbons for these lamps will work out to a little over one-tenth 
of a penny per lamp hour. An effort has been made to keep the 
lamp down to a reasonable size, the overall length of the 10—12-hour 
lamp being 29 in. A stout copper case is provided, the exact form 
of which can easily be varied to suit special circumstanccs. 


Transformer Fuse Box. 


The BRrrisg WEsTINGHOUSE Co. have recently placed on the 
market a new and convenient fuse or switch box, which'can either 
be fixed to an existing wall, or mounted on a pillar. Intended for 
use in transformer sub-stations and similar positions, it provides a 
convenient and safe means of protecting and isolating both the high 


WESTINGHOUSE 


"Os 


THE WESTINGHOUSE TRANSFORMER FC8E-Box. 


and low tension sides of a transformer or other apparatus. The 
box was originally designed for the requirements of the County of 
London Electric Supply Co., Ltd,, for use in their sub-stations, Lut 
the design covered so many novel points, and filled so many require- 
mente, that the British Westinghouse Co. decided to make it a 
etandard manufacture. Fig. 1, in which is seen the cast-iron frame- 
work of the box, shows also the inspection windows, the calle 
bushes, the division of the door, and the lugs for fixing to wall; 
and in fig. 2 are shown the H. r. and L. r. connections and the mount- 
ings. The cables from and to the transformer are led in through 
insulating bushes. The H.T. terminals are mounted on porcelain 
insulators, and the L.T. on treated marble slabs. These terminals 
are combined with jaw clips, into which the knife-blade euds of 
fuses or isolating switches enter. The fuses or switch blades are 
carried upon porcelain insulators or marble bases, fixed to the 
inside of the hinged cover. The acti.n of closing the box auto- 
matically completes the circuit, and similarly the circuits are broken 
on opening the box. The fuses are of the enclosed type, the rup- 
ture of the circuit taking place inside a totally closed tube, thus 
rendering flashing or arcing impossible. In the box illustrated one 
fuse is provided in the H. r. circuit, and two in the L. r. circuit, but 
any combination of fuses or isolating links can be arranged. An 
important feature of the box is the construction of the cover. This 
is in two halves, and it is impossible to open the lower, or L. r., 
half without previously opening the upper, or E T., portion. Thus, 
none of the fuses can be replaced until the H.T. supply to the 
transformer is cut off. Inspection windows are provided in each. - 
half of the box so that the condition of the fuses may be ascertained 
without opening the doors. Convenient handles and bolt lugs are 
provided. The whole arrangement is compact, and the over-all 
dimensions of the box shown in the illustrations are 2 ft. x 11 in., 
a size which is suitable for all purposes up to 2,500 volts o2 the 
H.T. side. 


Coatbridge Tramways.—The Tramway Committee of 
the T.C. has been asked to approach the Glasgow Corporation, 
through the County Council, on the question of the extension of 
the Glasgow system from Baillieston to Coatbridge. 
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REVIEWS. 


Modern Electricity. By James Henry, M.E., and K. J. 
Hora, M.Sc. London: Hodder & Stoughton. 1903. 
Price 5s. 


This book claims, so says the title page, to be ** A practical 
working Encyclopedia and Manual of Theories, Principles 
and Applications." We should wish to stop here were it 
uot our duty to those who are not capable of reading the 
book crit ically— we mean elementary students—to give a 
warning word. The book is unscientific from beginning to 
end. 

We can forgive an occasional numerical or clerical error, 
but when the very fundaments are incorrect it is time to 


speak out. 

We are told on page 23 that a body from which elec- 
tricity flows is said to be positively charged, the other 
negatively.” Again, on page 24 “electrical energy is not 
used in the same quantity for all purposes. For some pur- 
poses it is used in the form of a small quantity falling 
through a great difference of potential, while for other pur- 

we must have a large quantity of electrical energy 
falling through a small difference of potential.” Who ever 
heard of electrical energy falling through a difference of 
potential ? 

On page 26, again, in a hydraulic analogy, we are told 
that pipe can be substituted for wire, &c., and water meter 
for waltmeler. 

On page 68 the expression “a current of 1 volt pressure 
is used. 

On page 71 we are told that “ the amount of heat is equal 
to the number of watts." 

On page 85, “the magnetic pressure is due to a difference 
of potential." 

On page 106, * The magnetic field of a current induced 
by a change in a magnetic field, opposes this change.“ 

On page 160, “ The effective pressure of an alternating 
current is the value which, when multiplied by the effective 
current set up by it in the circuit, gives the power expended 

in the circuit.” The effective current (or effective pres- 
sure) is defined as the root m«an square value. 

We have quoted only a few of the absurdities of the 
book. We shall not dwell further on it, except to advise 
no one who wants to learn to buy the book. 

For the publishers’ sake we must, however, add that the 
printing and general get-up are excellent. 


- 


Wireless Telegruphy and Hertzian Waves. By S. R. 
BorroNE. London: Whittaker & Co. 1905. Third 
Edition. Price 3s. 


This little work is divided into three main parts—tl:e 
theoretical introduction, the historical and descriptive part, 
and a section devoted to simple methods of construction of 
some of the apparatus used. No part can be said to be 
thoroughly sound and good. The theoretical part starts off 
with a misleading piece of information, viz., that “electricity 
appears to be a vibratory motion in the ultimate molecules of 
bodies," and finishes up with the statement that it appears 
40 be a species of wave motion in the molecules. Misrepre- 
sentations of,this kind do not conduce to confidence 


in the ability of an author to convey: accurate information on 
the subject. The historical and descriptive part is scanty 


and indicative of lack of discrimination in the selection, none 


of the most modern and approved systems being described. 
The constructional part is largely devoted to details of appa- 
ratus of very questionable utility. An appendix on ** Wire- 
less Telephony " contains nothing of any practical value. 

In the preface to this (third) edition the author states that 
an effort has been made to describe and illustrate the more 
recent developments of “wave” telegraphy and telephony. 
A perusal of the book fails to find that the effort has korre 
auy fruit. 


~ THEREOF. 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Ppecidcaton be obtained of Messrs, W. P. 


TuHompeon & Co., 829, High Holborn, G., and at Liverpool, price, post 
free, 9d. (in stamps). 


1904. . 


ELECTRIC VAPOUR Apparatus, ESPECIALLY ELECTRIC LAMPS OF THE CHARACTER 
KNOWN AS ELECTRICO VaPoUR Lamps, on VaPOUR Arc Lamps. C. O. 
Bastian. 28,147. December 21st. 

APPLIANCE FOR THE COMMUTATION OF CURRENT IN ARMATURES OF DYNAMO- 
ELECTRIC MacHixEs. E. Arnold and J. L. La Cour. 28,416. December 27th. 


1805. 


Devices ron THE ELEkcTRO-GRAPHICAL Lowc-DisTaWxck TRANSMISSION AND 
RzcmPTi0w or DRAwixGS, PHOTOGRAPHS, AND THE LIKK. H. Carbonnelle. 
16,706. August 18th. 


ComMUTATORS or DrwAMO-ÉELECTRIO Machs AXD ELECTRIC Motors, W. 
Armistead. 16,971. August 22nd. 

ELECTRICAL. Hann Lamps, C. G. Napier-Clavering. 17,270. August 26th. 

MICROPHONES FOR Use IN SUBMARIKE SiíGNALL)IKO. H. H. Lake. (Submarire 
Signal Co.) 17,792. September 1st. 

ELECTRICAL Sarety Devices FOR GuABDING AGaIxsT BURGLARY AND THE LIEF. 
C. Jacob. 99,998. November 13th. 

REVERSIBLE GaLvANIC BATTERY. C. B. Askew. 18,981. September 12th. 


ErxcrRic Furnaces. P.Girod. (Date applied for under International Con- 
vention, December 24th, 1904.) 98,402. November 14th. 


ELECTRIC Meters. C. W. Atkinson. 1,991. January 91st. 

Raitway ELECTRIC S10NALS. S. W. Huff. 1,991. January rd. 

ELECTRICAL CONTACT MAKERS AND BREAKERS. P. W. Noble. 1,482. January 25th. 
ELECTRICAL Contact Makers On BnmgAxknRs. P. W. Noble. (Date applied 


for under Rule 5 of Patents Rules 1906, January 25th, 1906.) 1,4824. 
January 25th. 


ELECTROLIERS AND ELECTRIC WALL BRACKETS. G. Shilvock. 9,299. February 6th. 


ELECTRIC BiGNALLING SYSTEMS AND APPARATUS Tuereror. British Thomson- 
Houston Co., Ltd. (General Electric Co.) 92,691. February 9th. 


TRANSFORMER FOR ELECTRIC METAL WomREIKG APPARATUS. W. L. Wise. 
Thomson Electric Welding Co.) 4,075. February 27th. 

BRAKES FOR ELECTRICALLY-DRIVEN MacHIXERY. F. O. Hunt. 

MaouETO-ELECTRIC GENERATORS. 
April 4th. 

CONSTRUCTION OF ELECTRIC Arc Lamp. H. Diamant and A. Chiesa. 9,783. 
May 9th 

ELECTRICAL Switches. P. S. Griffin. 10,265. May 16th. 

TERMINALS FoR ELECTRIC Casitas. M. A. Codd. 11,012. May 26th. 


ELECTRIC WxLbikG APPARATUS. H. H. Lake. (The Clinton Wire Cloth Co.) 
14,782. July 18th. 


INSULATING SLEEVES FoR ELECTRIC WIRES OR CABLES AT A HIGH POTENTIAL. P. 
Coridori. 14,889. July 19th. 


AUTOMATIC ELECTRIC Circuit BREAKERS. Lionel Robinson & Co., Ltd., and 
D. Adams. 15,819. August 2nd. 


ENcLosgb Dynamo ELECTRIC MACHINES FOR EFFECTIXG THE VENTILATION 
Siemens Bros. & Co., Ltd. (Siemens Schuckertwerke G.m.b.H ) 
16,900. August l0th. 


MEANS FOR FACILITATING THE ERECTION OF TELEGRAPH POLES AND THE LIKI. 
J. R. Brown. 20,728. October 13th. 
TELEPHONE RECEIVERS AND THE LIKE. R. B. Bumiller. 21,162. October 18th. 


ELECTRO-MaQGNETIC COILS FoR TREATING LIVE ANIMAL, LIVE VEGETABLE, CR 
OTHER OBJECTS. J. McIntyre. (Date applied for under International Con- 
vention, October 29th, 1904.) 21,833. October 26th. ea 


OxNIBUS ELECTRICAL SIGNALLING Circuits PARTICULARLY APPLICABLE IX 
TELEPHONY. C. M. Jacobs. 22,820. November 20th. 


APPLIANCES FOR CARRYING SusPENDING GLOBES FOR INVERTED INCANDESCIKT 
Gas, EL&cTRIC AND OTHER Lawrs. W. Anderson and H. Anderson. 24, 475. 
November 27th. 


ELECTRIC TRACTION Systems. W. S. Boult. 2,172. February 8rd. 

ELECTRIC CABLES. C. J. Beaver and E. A. Claremont. 2,747. February 10th. . 

SECONDARY ELECTRIC BATTERIES. P. Marino. 4,287. March Ist. 

ELECTRICAL APPARATUS FOR TRANSMITTING AND RECEIVING SIGNALS. 
Dawson and G. T. Buckham. 4,741. March "th. 

ELECTRIC DISTRIBUTION SYSTEMS AND CONTROLLING APPARATUS THRRREFOr, 
British Thomson-Houston Co., Ltd., and E. B. Wedmore. 4,878. March 8th. 

ELECTRIC SWITCHES HAVING RgsiSTANCES. E. Garside. 6,983. March 25th. 

DyNAuo- ELECTRIC Macnines. British Thomson-Houston Co., Ltd. General 
Electric Co.) 6,595. March 28th. 

APPARATUS FOR E,\LECTRO-PLATING TUBES OR OTHER Horrtow ARTICLES. I. 
Potthoff. 6,790. March 30th. 

IsscvLATION-CuTTING Contact CLIP FoR ELECTKIC CABLES. 
March 3lst. 

ELECTRICAL CONTACT BREAKERS FOR INDUCTION COILS AND THE LIKE. G. Bcwrcn. 
7,019. April 3rd. 

Evectric Lampa. PARTICULARLY APPLICABLE TO THE TAIL LAurs or, Meron 
VEHICLES. J. W. Greenwood. 7,444. April 8th. 

CoNTROLLE RA FOR ErtEcrmic Motors. British. Thomson.Housten Co., Ltd. 
(General Electric Co.) (Date applied for under Rule 5, Patents Rues 150, 
April 12th, 1905.) 7, 8224. April 12th. 

Evectric Distant Gas Lig HTIX DVI. A. Mautz. (Date applied fcr under 
International Convention, April 27th, 1304.) 8,759. April &th. 

ELECTRIC Contact Devices. J. J. Walker. 9,101. May sth. 

ELECTRIC RESISTANCE Furnaces. J. F. Bottcmley and G. Faget. 
oth. : 

DyNAuO Constructions. H. Leitner and R. N. Lucas. 9,625. May Sth. 

ELECTRIC ACCUMULATORS. A. Gouin. (Date applied for uncer International 
Convention, May 9th, 1904.) 9.657. May 8th. 

CONNECTORS ron ELECTRICAL Coxpuctors. British Thomson-Houstcn Co., Ltd. 
(General Electric Co.) 9,908. May 11th. 

Systems or ELECTRIC Train Licurixne. H. Leitner and R. N. Lucas. 
May 13th. s 

Evectric BaArTERI*S, D. Fuller. 11,040. May 2Cth. 

SINGLE-PHASE ALTFRNATR CURRENT ELECTRICAL. Morons PnoviD)D WITH 
CowwrraTonRS, Elektrizituts Akt.-Ges. vorm. W. Lahineyer & Co. (Date 
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in this country. 


THE control of the telephone System by the Post Office 
brings it, of course, within the sphere of influence of that 
celebrated Postal reformer and candid critic, Mr. Henniker 


 Heaton, who has given notice of a question in Parliament, 


asking Mr. Sydney Buxton whether his attention bas been 
called to a speech of the Australian Postmaster-General, 
wherein he expressed the conviction that he would be able 
" to give every man in that country a telephone in his own 
house at the cost of one shilling a week.” Mr. Heaton 
intends further to ask whether Mr. Sydney Buxton would 
consider the question of reducing the telephone charges 
The publication of this question on the 
14th inst. was followed by an interview with Mr. Heaton 
by a representative of the Standard, which appeared on the 
15th. Assuming the authenticity of the interview, we may say 
that the expression of the Australian Postmaster-General’s 
belief of what he will be able to do, as cited in the question, 
becomes a “promise” in the interview. The Australian 
householder has been promised a telephone for a 
shilling a week. ‘Why, then, should not similar 
benefits be conferred on the people of this country?“ 
England has the most expensive and the worst tele- 
phone system, he declared. No other country is so badly 
served. Norway and Sweden do duty over again in the way 
that all telephone readers will remember, Australia is far in 
advance of us, and on the Continent there is no country 
where ‘things are not infinitely better managed. The inter- 
viewer asked, Do you really think that telephones could 
be profitably supplied for a shilling a week? ‘Why not? 
Certainly the present rates which are absurdly high could be 
halved with great advantage, both to the Post Office and to 
the public,’ said Mr. Heaton in a tone of assurance that carried 
conviction, ‘The whole thing has been carefully worked 
out already ; it is merely a question of. intelligent and 
businesslike administration.“ 

Unconsciously, perhaps, the Sfandard interviewer strikes 
the familiar note of the telephone reformer in his reference 
to the “tone of assurance that carries conviction "—the 
assurance which is seldom lacking in the uninformed, and 
the conviction which is readily obtained when there ig every 


inducement to believe in the promises set forth. . 

We have not before us the speech of the Australian 
Postmaster-General to which Mr. Henniker Heaton referred, 
and are thus unable to say whether his remarks have been 
accurately summarised, but since Mr. Heaton refers to 
Australia we would suggest that he should study the very 
able report of Mr. John Hesketh, electrical engineer, Post- 
master-General's department, Queensland, which report was 
presented to the Commonwealth Parliament and ordered by 
the House to be printed September 8th, 1905. Mr. Hesketh 
was deputed to make a tour of inspection in the United 
States and Europe, and his first report is ** upon the present 
position of the telephone art, with suggestions as to the 


action desirable for the proper development of the telephone 
D 
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systems of the Commonwealth of Australia." There is 
included in the report a “draft scheme of charges" which 
commences with the words * Any revised scheme should, in 


my opinion, include varying charges for exchanges of 


different sizes" ; he recommends the message rate, and 
expresses the opinion that with 600 calls per annum free, 
the following rates would be remunerative under certain 
conditions, even in the largest Australian centres :—Separate 
line, £7 per annum; two-party line, £5 per annum ; four- 
party line, £3 10s. per annum. These are the rates con- 
sidered suitable for the largest centres, such as Sydney 
or Melbourne, and for smaller towns he thinks 
that rates as much as 20 or possibly 25 per cent. lower, may 
be calculated upon. Now, if we take the higher percentage 
from the lowest quoted rate (25 per cent. from £3 108.), we 
obtain £2 12s. 6d., and we have only to throw over the 6d. 
to arrive at the shilling a week of the Australian Postmaster- 
General’s speech and Mr. Heaton’s subsequent Parliamentary 
question. If, however, we are correct in assuming that Mr. 
Hesketh’s draft figures are the foundation for these Parlia- 
mentary utterances, it is necessary to observe that the 
shilling a week is not applicable to “every man in that 
country, but to a subscriber in a second-rate town who shares 
a line with three other subscribers, and makes something 
less than two calls per day. Before Mr. Heaton puts his 
question it might be well for him to make a comparison 
with similar service here. Let us compare the direct line : 
for £7 per annum the citizen of Sydney or Melbourne will 
be able to send 600 calls; in London to-day from either the 
Post Office or the National Telephone Co. he can obtain 
a direct line and send 600 calls for £7 10s. per annum. 
Omitting from consideration the very important question of 
the respective areas covered, where, on figures alone, is 
the justification for the statement that English rates are 
absurdly high and could be halved with great advantage ? 
No one will dispute the advantage to the purchaser of 
obtaining anything at half price, but telephone service is so 
valuable to the user that he can well afford to pay all that 
it costs and something for profit besides. A revision of rates 
may be desirable with a view to extend the advantages of 
the telephone service to a larger proportion of the population 
than at present. All that Mr. Heaton says of the advantages 
of the service will be readily admitted ; but to obtain these 
advantages it is necessary to avoid any inaccurate inferences 
and fallacious comparisons. The subject is one requiring 
the most careful examination by experts with accurate data 
to guide them, and cannot be handled satisfactorily in the 
dogmatic way which usually follows a superficial examination. 
If London and other large cities were divided into sections, 
each section for free calls being equivalent in size or popu- 
lation to & second-rate Australian town, an initial tariff 
might be arrived at which would compare favourably with 
that in force in any other country. Perhaps some such 
method of “ re-distribution " would enable telephone service 
to be extended as Mr. Henniker Heaton, in common with 
us all, desires. 


THE LIGHTING OF SHOPS AND SHOP 


WINDOWS. 


In the Central Station, a New York journal devoted to the 
interests of lighting and power stations, there is an article 
by Mr. E. Leavenworth Elliott on the above subject, 
which contains some hints to those who are responsible 
for advising on or installing such jobs. As the shop 
is the most important asset to a supply undertaking, 
there is nobody who should be more interested in the 
subject than the station engineer, for whose edification 
the article is written. The objects to be aimed at are :— 
(1) To show the goods under the same conditions of 
ilumination as they will be used by the buyer ; or (2) to 
furnish a light for showing them most clearly in detail. 


House furnishings come under the first category, prac- 
tically everything else under the second. As regards the 
form of light, therefore, the incandescent electric lamp is un- 
doubtedly best for house furnishings, whilst for the rest a 
near approach to daylight should be aimed at. The arc 
lamp seems naturally to meet the latter case, but 
the author points out that with the exception for showing off 
white goods, the arc lamp is generally considered too glaring, 
and it becomes yecessary to filter the light through opaline 
globes in order to obtain a better diffusion. This lowers the 
efficiency, which in any case he considers over-estimated. 
Arc lamps thus equipped, are no more efficient than incan- 
descent lamps with good reflectors, except in cases where the 
ceilings are high, when, of course, the arc lamp is more 
suitable. But the introduction of special high-efficiency 
lamps and large bulb lamps with reflectors has caused the 
enclosed arc to lose its advantage of economy ; whilst the 
former lamps show no colour contrast with ordinary incan- 
descent lamps, and being smaller units, give a better distri- 
bution of light. Mr. Elliott considers units of from 40 to 
100 c.P. the happy medium for lighting. It is often the 
case that a shop is wired without any reference to the ulti- 
mate position of the goods, whereas this could easily be set 
out before the lighting scheme is settled on. The best 
position is stated to be nearly above the back edge of the 
counter, except, where there are glass cases, when the gources 
of light must be inside and quite hidden from the customers' 
view. 

With regard to the shop window, it is laid down that (1) 
all light sources must be concealed, and (2) a light must be 
provided of sufficient intensity to be distinctly visible above 
the general illumination surrounding the window. Many 


shopkeepers entirely ignore these points, no doubt from 
ignorance, and by showing lines or centres of unshaded 
lighte, they quite defeat the object they have in view, 
namely, to display their goods to advantage. All they 
succeed in doing is to waste a lot of light by dazzling the 
customer. If it be desired to attract the customer, then 
there are other methods which should be applied outside the 
window and away from the goods. Of course, the method 
generally used in this country, and known as Linolite, 
meets most of the conditions required for window lighting ; 
but there are occasions where special effects are desirable, 
particularly in the case of deep windows where furniture 
and hangings are displayed. Here it is that the station 
engineer can give assistance and advice, and he should be 
prepared to do this if he does not wish to sce the best class 
of consumers go over to the side of gas. 


IN another column we give an account 
of an action between the London Hydraulic 
Power Co. and the St. James' and Pall 
Mall Electric Light Co., Ltd., from which it appears that all 
companies possessing statutory powers should seriously con- 
sider their position in regard to the question of nuisance. 
It is usual in Acts and Licences conferring powers for the 
supply of gas, water, electricity, &c., for there to be some 
such provision as this: —“ Nothing in this Act shall exempt 
the company from any indictment, action or other proceeding 
for nuisance in the event of any nuisance being caused by 
them." It appears from the decision in the above-mentioned 
case, and from that of the Court of Appeal in Midwood v. 
the Corporation of Manchester, that should the exercise of 
statutory powers result in a nuisance taking place, the party 
exercising those powers will be liable in damages even 
though no negligence can be proved. 


Statutory 
Nuisance. 
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It is obvious that this throws & very heavy burden upon 
electric light companies, as, should any unforeseen accident 
take place in the neighbourhood of their works, there will be 
a strong tendency on the part of persons affected to endeavour 
to prove that such accident has been caused by the electric 
light system, and that therefore the company owning such 
system has committed a continuing nuisance. Even if not 
always successful, such claims would cause considerable loss 
in time and money to the companies, and we would urge 
upon them the advisability of keeping their works as far as 
possible from those of other undertakers, and of maintaining 


a system of regular inspection, with full records of the 


condition of such works. 

In the case referred to, the London Hydraulic Power Co. 
were not successful in their action; on the counterclaim, how- 
ever, the Electricity Co. were successful on the grounds already 
mentioned, viz., that the Power Co., in losing control of their 
high pressure water, had committed a nuisance, and were 
responsible for the damage resulting therefrom, even though 
they had not been guilty of negligence. . 


STATEMENTS as to the quantity of 
India-Rubber. Cultivated rubber which can de produced 
per acre of land, made by Dr. Schlich in the Times 
Financial and Commercial Supplement, of March 12th, have 
drawn a strongly worded protest from Mr. J. Nisbet, 
formerly Conservator of Forests, Burma, who states that with 
suitable soil and efficient management, a mature tree of the 
Hevea braziliensis kind, yields upwards of 5 lb. of dry rubber 
a year. From this, assuming that each tree occupies 
324 aq. ft., being planted 18 ft. apart, the yield per acre 
comes to 6 cwt., worth something like £200, at 6s. a pound. 
There seems little doubt that the cultivation of rubber in 
suitable parts of the Tropics will have a serious effect on the 
trade of Northern Brazil at no very distant period. 
Cultivation in that deadly region would be almost impossible 
except on a small scale. In quality, too, it is only to be 
expected that properly looked after trees should be more 
satisfactory than the wild ones growing amid thick jungle 
and absolutely uncared for. 


IT is interesting to learn from the pub- . 


Wireless 


Telegraphy. lished yearly report of one of the Wireless 


Companies that the time required for the 
erection of a tower, or station, suitable for trans-Atlantic 
experiments is no less than about one year. Those who 
think that communication by wireless is the thing for 
emergencies, when there would be insufficient time for the 
construction of a submarine cable, should make a note of 
this. There is no cable manufacturing company that would 
not undertake to make and Jay two Atlantic cables in the 
time. | 


WE learn from the Electrical World, 
New York, of March 10th, that a very 
interesting review has been. presented by 
U.S. Consul Liefield, of Freiburg, Germany, on the develop- 
ment of the German submarine cable system, in which 
attention is called to the significance of the fact that the new 
cable from Yap to Shanghai furnishes the final link in the 
first non-British cable to encircle the globe. We cannot 
quite follow that statement, but it is instructive to note that 
the Consul of the United States is alive to the importance 
of letting his country know what is going on abroad. Have 
we Consuls in Germany ? 


German Sub- 
marine Cables. 


A SHORT article under the title of Ten- 
dencies in Power Plant Design" in the 
current issue of Cussier's Magazine, by Mr. G. L. Clark, 
Serves rather to enumerate a number of features than to 


Limitations. 
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speak of the limits to certain tendencies. But to speak of 
limitations in any branch of engineering requires a man bold 
either through ignorance or through knowledge. Limits 
there must be, but one’s sense of limitation is an expanding 
subject, and what was physically impossible a decade ago in 
many spheres, is to-day commonplace. Most of our ideas 
are restricted by ignorance as to what the metallurgist will 
be next able to offer us. For instance, generating sete in 
large power houses show us signs of having reached their 
maximum in point of output. As Mr. Clark pointe out :— 
„Given a 2,250-H.P. electric locomotive, like the New York 
Central Railroad Co.'s type, taking 3,000 H. P. on overloads, 
and capable of being operated with others of the same size 
in trains on the multiple-unit system of control, it is evident 
that. the power house units to supply a single division must 
be mammoth machines if the operating simplicity of the 
generating plant is to be retained. The same kind of 
reasoning applies equally well to the alternating current 
locomotive's demands upon the generating system.” At this 
point Mr. Clark stops in regard to this subject. One would 
like to hear an Institution discussion on the limits in this 
direction alone, and to be so far-sighted as to be able to 
contrast mentally the sense of to-day's limitations with the 
achievements of ten years hence. So far as direct-coupled 
reciprocating sets are concerned, the marine engine builder 
can give us more powerful engines than those yet in our 
central stations, for which larger dynamos or alternators 
could be designed. | 

What, after all, are some of the limita? Chiefly the 
strength of the materials available, and partly the question 
of the size which can be dealt with in the forge, foundry, or 
machine shop. Physical and mechanical difficulties alike 
confront us. Critical velocities, centrifugal forces, and the 
effect, of temperature on the materials we use, all call, as do 
other factors, for consideration. 

For the foundations of further progress we must look 
chiefly to the metallurgist. Ferro-alloys increase in numbers, 
and more largely in their range of strength, and the engine 
builder's choice of material and possible scope of output are 
far wider than was possible a decade ago. | 

The dynamo designer dreams of an alloy surpassing in 
permeability the best soft iron of to-day, and looks to the 
metallurgist to provide it. He would also like to dream— 
but hesitates to do so in his waking moments—of & con- 
ductor which, bulk for bulk and weight for weight, would 
be superior to electrolytic copper. Given these, the progress 
in electrical engineering would be at a rate which would put 
in the shade past performances, brilliant though these have 


been. a 

. Mr. Clark, on the subject of present tendencies, has 
refrained from speculation as to size limits in generating sets, 
and we have attempted to supply reasons for this deficiency. 
Of other subjects he chronicles the increase of labour-saving 
methods in reducing the power plant attendant’s manual 


. work. Speaking of the efficiency of production, he urges 


that the field for future activities will be on the mechanical 
side: The battle between the reciprocating engine, the 
steam turbine, and the gas engine shows little sign of 
abating, but the field of each machine is becoming better 
defined. It is impossible to predict the outcome of this 
competition of motive power a8 long as the cost of coal 
does not greatly advance; but in the distant future 16 
is highly probable that the internal combustion engine, 
using alcohol as a fuel, will attain a development of huge 
proportions.  Power-station design is largely determined by 
the type of prime mover employed, and the available supply 
of fuel has a vital bearing upon the whole subject.“ 

In regard to all these, there are certain limitations. We 
should like to ask what they definitely are? There would 
remain the possibility f.r the future as for the past, that an 
answer defining the limits of the ideals of to-day would yet 
outline the commonplace achievements of the utilitarian 
to-morrow, whose sons would dream wider dreams and see 


more splendid visions than are in our ken. 
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UNIPOLAR MACHINES AS SINGLE-PHASE 
MOTORS. 


THE improvements in unipolar machines recently introduced 
by the General Electric Co., U. S.A., under Noeggerath's patents, 
make the question of the use of these machines as single- 
phase motors of some interest, and Herr Huppers deals with 


the subject in a short article in Elektrotechnik und Maschin- 
enbau. Fig. 1 represents such a machine with conductors 4, 
slip rings B and c, brushes H and F, and the return connec- 
tion D forming the current path. The armature reaction in 
such a machine will be of primary importance and will 
decide whether it is practicable or not. An actual cross 
field due to the circuit formed by the conductor d H, the 
parts of the slip rings lying between a and E and between 
H and F, and the return conductor p, such as is shown by 
the dotted arrow in fig. 2, cannot be set up because, if used 
on an alternating circuit, all the iron of the machine will 
have to be laminated axially, and the laminations will, 
therefore, be in a position to prevent such a flux being set 
up. The only direction in which flux can be set up is the 
direction of the main flux, so that the rotor currents will 
act simply as back ampere-turns. When the current from 
a rotor conductor reaches tbe slip ring it divides into two 


parts (fig. 3), and these two parts are proportional to the 
angle « and the angle (2 — a) respectively. These 
two currents pass round the ring in opposite directions, and 
so neutralise one another as far as actual weakening of the 
main flux is concerned, although they produce distortion of 
the main flux. "This distortion can be prevented in the way 
described by Noeggerath. If the rotor is to react induc- 


tively on the stator, it is essential ‘that the rotor shall be in- 


a position to produce actual variations in the main flux. 
By opening the slip rings at one point, as shown in fig. 4, 
4nd connecting the conductor at one side of this gap, the 
current only flows towards the brush in one direction round 
the ring, so that the neutralising action of the two sides of 
the ring is prevented. The periphery enclosed by such a 
rotor turn varies regularly from 0 to 2 x, and then suddenly 
to 0 again, so that by employing a sufficient number of 
conductors and rings the product of turns by periphery 
enclosed may be considered as practically constant. 

Leakage fluxes occur in both the rotor and the stator, 
though in the former they can be prevented by a com- 
pensating winding. To sum up, it may be taken that no 
cross fields will exist in the unipolar machine, and that 


back ampere-turns may, or may not, be present according 


to the construction adopted. 

The unipolar machine, like the ordinary multipolar one, 
may be arranged with direct supply of energy to the rotor 
(series motor), or with only inductive connection between 


stator and rotor (induction motor) The characteristics of 
the compensated or uncompensated unipolar series motor are 
similar to those of the corresponding multipolar one, the 
starting conditions for a compensated motor being repre- 
sented by fig. 5, where e is the supply voltage, E, is the. 
stator back voltage, which, when added vectorially to the 
rotor and stator resistance drop 7, has to equal the supply 


€ 
9 
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voltage e. N is the main flux, and + the input current. 
When running, an additional E. u. F. of rotation E, (fig. 6) is 
present in phase with the flux N. 

When the unipolar machine is to be uged as an induction 
motor, the rotor cannot be compensated, for an inductive 
action between rotor and stator is essential At the same 
time, the rotor cannot be a short-circuited one, as the 
currents in half the conductors would oppose those in the 
other half, and no torque would be produced. The rotor 


must have slip-rings, and these must be split at one point, 


as shown in fig. 4. The vector diagram for such a motor 
when running is shown in fig. 7, where e is the supply 


€ 


voltage, Ea! the voltage induced in the rotor by transformer 
action, N is the main flux, and Ea“ is a voltage set up in the 
rotor by its rotation in the flux x. The two voltages E, 
and r,? combine to give the resultant rotor voltage E,, 
which produces the rotor current i,: i, is the stator 
supply current. 

A unipolar repulsion motor is also possible, but is more 
complicated, and shows no corresponding advantages as 
compared with the plain induction mótor. 


Keighley Lighting.—The T.C. has reduced the charges 


for energy to 44d. per unit for a consumption under 250 units, and 
4d. for a consumption over, or an alternative rate on the maximum 
demand system of 7d. per unit for the first hour, and 2d. after- 
wards. For power purposes the charges are as follows: Under 
2,500 units, 2d.; 2,500 and under 5,000, 1?d.; 5,000 and under 
15,000, 14d. ; 15.000 and under 25,000, 18d.; 25,000 and over at a 
rate to be agreed. For tramway purposes a charge of 11d. is made 
for all units consumed. 
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BLAST FURNACE GAS AND ELECTROLYTIC 
WORK. 


By W. H. BOOTH. 


IT is eight years since the writer contributed to the Enxc- 
TRICAL REVIEW (April, 1898) an article on the poten- 
tialities of blast furnace gas as a motive power agent. In 
that period, the use of this gas has gradually extended on 
the Continent of Europe, until now some 200,000 H. p. are 
being derived, as stated in the ELECTRICAL REVIEW of 
February 16th, 1906, from blast furnaces. Yet nothing, or 
next to nothing, has been done, by the ironmasters of Great 
Britain towards utilising the 24 millions of horse-power 
represented approximately by the waste gas of their furnaces. 
The system was pioneered in this country by Thwaite, who 
. first carried it into practice also, and, though quickly grasped 
by the Continental manufacturers as an aid to economy, 
nothing of serious importance has been carried out in Great 
Britain to employ what is a proved success. At the time 
of the writer's article of eight years ago, and previously, 
he had ventured to express the opinion that the use of blast 
furnace gas need meet with no hesitation ; that success was 
assured. In those eight years the gas has been instrumental 
in creating the large gas engine in Belyinm and in Germany, 
and our English gas engine makers, who had previously led 


the world in gas engine practice, have been reduced to the 


position of licence holders for making engines of foreign 
design. We have seen such an installation as the Ocker 
Hill power station put down almost in the middle of a lot 
of blast, furnaoes capable of supplying far more power than 
this coal-burning station. Other power stations have been 
put down that might equally have been worked by blast fur- 
nace gas. | 

Proposals to: smother the town of St. Neots with smoke 
from a coal-burning station are now before the public, 
though but a few miles more distant from London there are 
blast furnaces of considerable capacity that could be drawn 
on for the power required. 

During the eight years referred to, a large electro- 
metallurgical indu. try has sprung into being. It demands 
cheap electricity, and the industry has settled about Niagara 
and in the Hante Savoie, where water-power is available. 
In this country, one of our few falls has been taken in 
hand at Foyers, far enough from industrial centres, and pro- 
bably at a cost in capital and carriage greater than would 
have been necegsary, had some blast furnaces been drawn 
upon for the necessary power. For electrolytic work the 
blast furnace, running as it does 24 hours per day, is pecu- 
liarly suitable. After a blast furnace has done its work in 
producing iron, its waste gases per pound of fuel, burned will 
produce more power in a gas cngine than the same weight of 
fuel will produce in the best modern engines. (Tas engine 
thermal efficiency has been shown to exceed 25 per cent. 
By neglecting this valuable by-product, the English people, 
who seem to be so very much unemployed at present, have 
given away both the honour of pioneering work and the 
more solid profit of the new metallurgical and chemical 
industries which require cheap electricity. 

The British Aluminium (o. hope soon to have 30,000 
water horse-power at work, an amount of power that would 
be obtained from less than 2 per cent. of the blast furnaces 
of the country. To utilise a water power is a very costly 
matter; and water powers are by no means conveniently 
placed as regards the industrial centres of the country, and 
we all know the story of the American tourist searching for 
Lodore, who was told that he was sitting on it—a dénouement 
that does not occur with the blast furnace, than which no 
more steady power producer exists, especially when a group 
of three or more furnaces deliver their gas to a common 
main, thus equalising both flow and quality.. | 7 

Had the blast furnace problem been taken seriously 
in hand eight years ago, copper to-day would not be 
costing over £70 per ton, for there would be many thou- 
sands of tons of aluminium to take its place in many 
directions. f 


A NEW METHOD OF CASTING COPPES. 


THE difficulty experienced in making sound copper castings of high 
conductivity has always hitherto been a source of great inconveni- 
ence to the manufacturers of electrical apparatus ; we have pleasure, 
therefore, in bringing to their notice a method for which important 


advantages are claimed. The new process, devised by Mr. Alfred 
` Collett, depends not upon alloying the copper with any other 


metal whatever, but wholly upon the use of a particular flux, and 
the pure copper retains its high conductivity toa very great extent. 
The inventor of the process is prepared to guarantee that the 
impurities contained in his castings shall not exceed 4 per cent., 
and that the castings shall be so ductile that they cau be hammered 
out cold practically to a knife-edge without splitting, doubled up 
and hammered flat without showing signs of fracture, and forged 
hot without flying. The maximum conductivity that bas been 
obtained is 92:5 per cent. of that of pure copper, and the minimum 
75 per cent.; n value of 80 to 85 per cent., we are assured, can be 


Fra, 1. Fic. 2. 


safely reckoned upon, as compared with the 20 per cent. found in 
gun-metal and other copper alloys. It follows that the cross- 


‘section of the metal can be reduced to less than half, probably to 


one-third, of the usual value, with a corresponding reduction in the 
weight of metal used, and in the prime cost. As compared with 
wrought copper, the saving in labour is very considerable, and the 
resulting conductivity is often higher in the casting than in the 


- forging. The castings are guaranteed to be sound and free from 


blow-holes. 

The system has been in operation for the past 18 months, at the 
works of the Nickel Bronze Co., Birmingbam, where castings 
ranging from 1 oz. to 1 cwt. are made; intricate patterns with as 
many as eight cores have been successfully dealt with, and, indeed, 
the firm are prepared to supply high conductivity copper east inge 
to any patterns that can be got out of the sand in either gun-metal 
or brasa The accompanying illustrations represent a cast copper 
solenoid weighing 16 lb., which is now in our office; fig. 1 shows 


the solenoid as originally cast, while fig. 2 shows it in its present. 


condition—+t.c., cruelly crumpled up with a hammer, to illustrate its 
soundness and ductility. The London agent for the process is Mr. 
Philip S. Doherty, to whom we are indebted for the loan of the 
casting in question. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Indian Appointment. 


With reference to the statement, published in your 
„Personal Column” in your issue of February 9th, to 
the effect that a Mr. David Scott has been appointed 
electrical engineer and adviser to the Government of Bengal, . 
it seems that the Dundee Courier is hardly correct. Neither 
Mr. Meares, who, as you are aware, is the electrical adviser 
to the Government of India, nor I, have any information on 
this matter, and if any change were contemplated in this 
direction I should, most probably, have been informed of it 
by this time. E 

pe A. V. Taylor, | 
Electrical Inspector to Gocernment of A. V. 
Bhowanipore, 
March 1st, 1906. 
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, The Naval Engineers and Electricity. 


I was pleased to see a Maker.” call Mr. Smith to account 
for his sweeping assertion regarding Mr. Wordingham’s work 


in connection with the electrical progress in the Navy. The 
statement made in the article to the effect that little had 


been done in the way of improvement since Mr. Wording- 
ham became connected with the Admiralty is a trass mis- 
statement of the actual facts, which can only mislead: those 
uot in touch with the work actually being done in this 
branch of naval engineering. In view of the radical changes 


that have taken place in the system (not to speak of the 


‘improvements on practically every fitting, even to the 
smallest switch), it is difficult to see wherein Mr. Smith gets 
the slightest reason for the statement. | 
Although I am not a maker (worse luck) I am in a posi- 
tion flatly to contradict the writer on the point referred to, 
and am personally quite willing to leave the progress of 
electricity in the Navy in the hands of the man now respon- 
sible. The only way I can account for the statement is by 
endeavouring to believe that the writer of the article is 
wholly unaware of the work actually being carried out on 
the Lord Nelson, or even the Fly class. dan 
T Scots Toun., 


* 


Preservation of Hanger Bolts. . | 


With reference to the article by Mr. R. N. Tweedy, which 
appeared in your issue of December 29tb last on the pre- 
servation. of hanger bolts on electric tramways, and his 
proposal to patent a shield or annular disk cut out of fibre, 
rubber, &c., for placing between the ear and the bolt, I 
would point out that experiments have been tried with such 
a shield on the Sydney tramways for the past six months. 

It is well known that the revolving trolley wheel throws 


the rain water up-inside the bell of the hanger, and for a 


time seriously affects the insulation resistance, but I do. not 
consider that the action which takes place is due entirely 


to water being thrown up during rain, but is more probably 


caused through the condensation of moisture at night time, 
especially where the lines are run in the vicinity of the sea 
coast, and the air is laden with moisture of a saline nature. 
This action has been particularly noticed where the lines run 
near the sea coast, but I consider it is only partly due to the 
leakage of the trolley line current. The two dissimilar 
metals, viz., iron and copper, coming into contact with the 
saline moisture acting as an electrolyte, must cause such 
action to take place, apart from the trolley current. I have 
particularly noticed that where steel bodies have been attached 
to the iron bolts, the action referred to is not nearly so marked 
as in the case of iron bolts and gun-metal ears, and the 


interposition of a shield of fibre or some other tough insu- 


lating material will prevent the intimate contact between 
the two dissimilar metals referred to, and thus reduce the 
N 


corrosive action which takes place. T 
This trouble can be overcome to & great extent by chip- 


ping the rust from the bolts, and by thoroughly coating the . 


junction of the iron bolt and gun-metal ear with a bituminous 
.compound. EE 

Before Mr. Tweedy goes to the expense of taking out 
patent rights for such a simple arrangement as that referred 


to, it might be as well if he inquired whether such obvious . 


experiments had been tried by other tramway systems. 


| Robt. D. Dixon. 
Sydney, February Gih, 1906. 


An Electrical Solar Hypothesis, 


2 


Your correspondent, Mr. Mackenzie, in his highly appre- 


ciated letter, draws my attention to the fact that eight . 
years have elapsed since my articles appeared on the above 


subject. | l 
It is also true that discoveries in the domain of science 


and of transcendent importance have been made in. this 


period of eight years. Mr. Mackenzie, himself, has named 


some of the more important ones, which, as he suggests, to 


a certain extent, at least, corroborate my electrical solar and 
planetary hypotheses. 

I feel myself bound to accept your correspondent's cour- 
teous invitation to express, ut some future date, with your 


, be stated. 


kind permission, my thoughts on the scientific discoveries 
made since 1898, and as to their effect in corroborating or 
disproving the reasonableness of my main and minor hypo- 
theses, formulated, perhaps, too briefly and too crudely in 
the ELECTRICAL REVIEW in 1898, and under the nom de 
plume of * Delta," the authorship of which, at your 
correspondent's request, I now acknowledge. 
B. H. Thwaite. 

Westminster, March I, 1906. | 


The Single-Phase Induction Motor, 


Mr. Creedy lays great stress on his contention that 
diagrams or a properly cohstructed equation are essential to 
the full understanding of any theory of the single-phas: 
induction motor, and gives as an example my own remarks 


before the Institution on the 8th inst., which, he says, were 


made clear by the use of diagrams. This is a side issue 
which it would be advisable to eliminate. I think Lam 
right in saying that a great number of leading engineers 


. . earefully avoid all articles containing diagrams or mathe- 


matics, whilst others prefer to deal with engineering 
problems with the help of such, but, of course, also follow 
contributions devoid of mathematics. As | stated on 
page 274, second column, line 18 from bottom, I considered 
the theory I was putting forward so simple that it could be 


fully set forth without the use of diagrams or mathematics, 


and I made an attempt to do so, in order, of course, to 
make my theory accessible to the greatest number of people. 


. Whether I have succeeded in my attempt is not for me to 


Ray. 

All this does not mean, however, as Mr. Creedy assumes, 
that I personally disbelieve in diagrams. I constantly make 
use in my work of what could be called partial diagrams, 
very little more complicated than those | showed- at the 
Institution, but I confess that as a practical man, F have no 
use for the complicated and thoroughly complete diagrams. 
which one so often finds in the technical Press : I try to 
follow them to the best of my ability, occasiorally glean a 
hint or two, and then—forget them. It should be easy to 
show up verbally the points illustrated by the simple 
diagrams I made use of; it is, at the same time, quite 
possible that I have failed to do so. 

This ought to make my position quite clear with regard 
to this question ; the matter must really be left to the 
decision of each individual, and no general rule can, I think, 
One thing is very certain, however, and that is, 
that Mr. Creedy’s criticisms are steadily clearing the ground. 


I am not prepared to quarrel with him as to whether the 


ground is to be cleared with or without the help of diagrams, 
all I desire is to get to the rock bottom, and I will gladly: 
concede any point to that end. 

Mr. Creedy is practically correct in stating that I have 
overlooked the effect which he considers to be absolutely 
vital to the action of the induction motor. According to 
my view the ingenious effect or cycle of effects which Mr. 
Creedy describes does not take place. | 

] still maintain that absolute absence of self-induction is 
the condition without which the armature current cannot be 
in phase with the k. M. F. (Er — EB). As I have already 
pointed out in my letter of February 24th, the fact of 
expressing this E.M.F. as a difference pre-supposes exact phase 
opposition between E T and K b. 

Contrary to Mr. Creedy’s view, I am of opinion that the 
self-induction in the armature axis exists at synchronism as 
well as at any other speed. Ls 
. I recognise the existence of the two fluxes M and M; in the 
armature axis, I also agree that M, is responsible for E s, and 
that by rotation in the secondary leakage flux, an E.M.F. 
(E Ri) is set up along the motor field axis, but from this 


point onwards my views differ totally from those of Mr. 


Creedy. _ 3 | o 
The main E.M.F. acting along the axis D D, and which Mr. 
Creedy does not consider, is E R, as I have stated in my 
article; in phase ER is opposed to M. The small E. M. F. 


(E RI) due to M, and of opposite phase to the latter is more 


or less in quadrature with KR, the exact phase relation 
between the two depending on the phase of the armature 
current. Thus in the axis DD we have two k. M. F. 5 (E R) 
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and ER, differing i in phase by about 90°, it is the resultant 
of these two E.M.F.'s which must determine the magnitude 
of the current in that axis and the phase of the motor 
If, as in the case of my compensated motor, an 
auxiliary F.M.F. is introduced into this circuit, a further 
Pompe is added which must also influence the magnitude | 


‘field. 


e resultant. 
Now this small k. M. F. (E Ri) will shift the phase of the 
motor field so as to bring k B out of phase with ET (as 


indicated in the diagram fig. 82 which I showed on the 


screen at the last Institution meeting). I referred to this 
condition in my letter of February 24th, and also at the 
meeting already referred to. I characterised this condition 
. as absolutely vital to the operation of a shunt induction motor, 
and I showed that my method of phase compensation 
entirely depended on this very shifting of the phase of the 
motor field. 

It is easy to see that the effect of the secondary leakage 
field M, is beneficial to the operation of these motors, not 
because an k. M. F. is set up through its agency in the 
armature axis, and cancels Es at synchronism, as suggested 
by Mr. Creedy, but because u, is partly instrumental in 
bringing about that phase difference between ET and EB, 
which I characterised as essential to the satisfactory opera- 
tion of a shunt induction motor, and which I declared did 
actually exist, giving at the same time one reason why such 
a phase difference must be present. This consideration 
clearly shows that Es is "o! cancelled at any time by the 
method described by Mr. Creedy. 

The effect of E R, can be easily gauged, x R is proportional 
to u and the speed, whereas ER, is proportional to M, and 
the speed. Now the secondary leakage flux must, of course, 
be kept down as low as possible for all its beneficial effect, 
for it increases ES which unfailingly reduces the output, 
whilst the beneficial effect of m, is attained at the cost of a 
phase displacement of the motor field; I have shown that 
such a displacement if carried too far, also decreases the 
efficiency. 
exceed narrow limits, and will only amount to a very small 
percentage of the mutual induction flux M. Since ER, is 
practically at right angles to E R, their resultant will be very 
little different from E R, either in phase or magnitude. 

Were Mr. Creedy's contention correct, and did & 8 really 
disappear at synchronous speed, then it would be quite safe 
to allow the secondary leakage flux to assume any desired 
proportions ; I fancy, however, that a motor built on such 
lines would not give a very great output. | 

Then, again, if the free speed of a motor is really that at 


which Es vanishes, how is it that a series induction motor, 


for instance, has a free speed at all, and by what means does 
k 8 vanish'in that case, if it vanishes at all? 

I presume that, netwithstanding its “entire uselessness 
the two-phase shunt motor to which Mr. Creedy refers has 
some free speed or other. Mr. Creedy himself says that E s 
does not disappear in such a motor, this being, according to 


him, the sole point of difference between that motor and the - 


ordinary shunt induction motor. How, then, does this two- 
phase motor manage to have a free speed? . 

The. two-phase- motor to.which Mr. Creedy refers is no 
doubt that shown in fig. 2 on page 273. The machine is not 
- perfect as shown, and is, of course, as old as the hills : never- 
theless, it suited my purpose to refer to it, but I did not at 
the time enter into a consideration of its merits. Since Mr. 

sreedy has raised the point, I may say that this particular 
machine can be, and has been, made perfectly satisfactory. 1 
shall have occasion to refer to points connected with such 
machines at no distant date. 

Not having been able to agree with Mr. Creedy so far, I 
fail to follow -his remarks about the advisability of regulating 
the motor field in preference to varying FT. Much depends, 


very clear in that respect. 
into the question of the best way of regulating the speed of 
such motors, very much can be written on that subject alone, 


und it is very lucky indeed that such a multiplicity of ways 


are at our disposal, for the matter cannot be dismissed in the 
easy fashion which seems to satisfy Mr. Creedy. The choice 
of the means must be governed by circumstances, but, 
amongst others, the question of sparking will always remain 
. of paramount importance. 


* 


The secondary leakage flux must not, therefore, 


The considerations which must 


puii us in this — are those I put forward in a letter 
dated February 4th, and addressed to the E. J. A., in which T 
criticised the views of a prominent adherent of the rotary 
field theory. (This letter, by the way, has not yet been 
published, although it ought to have taken its turn last 
Thursday.) 

In order to obtain good commutation, it is always 
necessary to try and arrange for the E. M. r. s acting in the 
short-circuited coil to cancel out as far as possible, leaving 
the reactance voltage alone to be dealt with. Considering, 
for instance, the brushes in the armature axis, we have two 
important k.M.F.'s to bear in mind apart from the reactance 
voltage; the one E €, is statically induced by the motor 
field, the other E c, is due to rotation in the transformer 
field. As regards phase, they are all but opposed, and 
practically cancel out at synchronism. 

One example will suffice to illustrate my meaning. Let 
the speed be increased by reducing the motor field ; then 
E Ci, which is independent of the speed, and only depends on 
the motor-field, will decrease in the same proportion as the . 
latter, whereas, since the transformer field has remained : 
unchanged, and the speed has increased, E c, will increase 


. and in proportion to the speed. Commutation will be worse. 


than at synchronous speed, and in order to improve it, it is 
necessary to sufliciently reduce the transformer fiéld whilst. 
keeping E T constant. In this way EC, can be made to 
equal E C, at any desired speed. All this, together with a 
number of other important points, are fully dealt with in my 
patent applications. . 

The reason why Mr. Creedy has arrived at the obviously. 
incorrect, power factor at no-load, in his attempt to determine 
the no-load current on the lines Isuggested, is to be found in 
his own declaration. He says himself that he has been 
unable to make the calculation I suggested, but instead has 
made a simpler one. Well, his calculation is 700 simple, and 
leaves out of account the phase of the rotor current in the 
armature axis, although in mine of February 24th I par- 


ticularly draw attention to the fact that the phase of this 


current is not to be overlooked. Dealing with the matter 
graphically, it comes roughly to this : unto the vector which 
represents the no-load current of the transformer in the 
armature axis, must be added a vector equal and opposed to 
the one representing the armature current. It is easy to see 
that as long as the armature current is not co-phasal with 
E T the resultant no-load current of the motor may very 
well be equal to 1:7 times the magnetising current in the 
transformer axis without the power factor being as high as 
Mr. Creedy's approximation would tend to show. ä 

Mr. Creedy says that with the help of the rotary field 
theory, he can prove that the no-load current of a single- 


. phase shunt induction motor must be equal to twice the 
 magnetising current of the machine. 


What is the use of : 
that, if in reality the no-load current is nof twice the magne- 
tising current? | 

I believe the rotary field theory to be based on a series of 
assumptions which are contrary to the facta ; in my humble 
opinion it is a remarkably ingenious substitution of an 
imaginary for the real sequence of events. The end result 
obtained with the help of this imaginary motor agrees, not 
quite, but surprisingly well in most vital points. with the 
results obtained with the real motor. 

Now what I ask is, why invent new principles when the 
old ones will do, and why attach oneself to a theory which is 
hedged in by endless diagrams and whose course is made 
more difficult by plenty of necessary mathematics, so that 
only a select few can thread the maze, being themselves 
liable at each turn to step into a bidden pitfall, in order to 
finally arrive at à not quite satisfactory explanation; when : 


- all that is necessary is, if I may so express myself, to translate 
the tale told by figs. 14 to 16 of my contribution from 
of course, upon how ET is varied, and his remarks are not 
In my article I have not gone . 


“ continuous” into alternating?” In the continuous- 
current machine we have constant and alternating fields, 
E. M. F. S and currents; in the alternating current machine 
all our fields, Ek. M. F. s and currents are alternating, and I. 
really feel inclined to say that the alternating-eurrent motor, 


is the general, and the continuous-current motor the special 


cage. 

Referring to Mr. Punga's letter, I have to congratulate 
him on having reached independently the same conclusions 
as I have. The various Patent Offices can no doubt be 


460 THE ELEOTRICAL REVIEW. 


[Vol. 58. No. 1,478, Maron 23, 1906. 


trusted to fairly apportion to us the means whereby to reap 
such’ material benefits as onr endeavours entitle us to. 


Val. A. Fynn. 
London, March 17th, 1906. | 


Walthamstow Cables. 

You were good enough, a short time ago, to notice in 
our journal a controversy which had arisen upon the 
Walthamstow Urban District Council with regard to the 
electrical engineer to this Council purchasing cables for 
wiring the baths from a firm other than the one holding the 
contract with the Council. 

The engineer claimed to have purchased a superior quality 
cable, with which he had had experience for similar work, 
at an extra cost of 15 per cent. over the.contract prices of 

the cable usnally supplied, and at the same time he obtained 
the sanction of the Committee to do so. 

It was alleged by Councillor Hawley that the cable so 
purchased was only of the same quality as that supplied 
under the contract, and that the extra cost wus absolutely 
ünnecessary, and thereby a loss to the Council. 

The matter being one, as your article suggested, for refer- 
ence to an independent. authority, it was decided by the 
Council to place the matters in dispute before the Cable 
Makers’ Association to ask them to be good enough to reply 
to certain questions. 

The Cable Makers' Association has been good enough to 
reply to these questiong, and T am directed to forward you a 
copy of the correspondence, questions and answers, tlie 
result of which is, in the opinion of the Council, a complete 
vindication of the action of the electrical enginecr in the 
matter. 

Trusting you will be good enough to to give this communi- 
cation a place i in your next week's issue, ‘and thanking you 
in anticipation. 

J. H. Fooks Bale, 


Electrical Engincer and Tramrays Manager, 


Walthamstow, March 12th, 1906. 


. WALTHAMSTOW URBAN DISTRICT COUNCIL. 


Town Hall, Walthamstow, 
. March 3rd, 1906. 

Dear Sir,—I am directed by the Council to ask if you would 
kindly supply answers to the following questions :— 

1. Is a 600-megohm 3/22 cable equal toa cable of the same size 
in the 300-megohm grade ? 

2. Is the cable which has been supplied by Messrs. Quicke & Co. 
(as shown in the enclosed invoices) identical with or superior to (so 
far as insulation is concerned) that which could have been purchased 
from Messrs. Henley's under their contract for 3/22 8 
cable? 

3. Taking class for class, do you consider Mesars. Connolly's 
cables superior to those of any other maker? | - 


Yours truly, | 
C. SYDNEY Watson, Clerk. 


[Copy] 


A. H. Howard, Esq., Secretary, 
Cable-Makers' Association, l EM 
Parliament Mansions, Victoria Street, S.W. 


Cable Makers’ Assoc iation, 
Parliament Mansions, Victoria Strect, 
Westminster, S. W. 
' March 8th, 1906. 


[C up. ] 


C. Sydney Watson, Esq., LIB, M 
Clerk to the Council, 
Walthamstow Urban District Council, 
Walthamstow. 


Dear Sir,—In replying to the 0 asked in your favour of 
March 3rd, it is necessary to point out the distinction between a 
" 600- -megohm cable” and a ** 600-megohm grade. cable.” 

The expression 600-megohm grade”. is applied: to cables 
insulated with .a certain quality ^ of rubber to the standard 
„thicknesses. "This quality of rubber will, when applied to the 
largest sizes of rubber cable in common use give an insulation 
resistance of 600 megohms per mile. The same grade of rubber, 
when applied to the smaller cables, gives considerably higher 
insulation resistances. Thus, a 3/228, 600-megohm grade cable 
will be guaranteed to test not less than 1,250 megohms per mile, 
and a 3/228, 300-megohm grade cable will he guaranteed to test not. 
less than 800 megohms per mile. These figures will be found in 
any of the catalogues of rubber cable manufacturers. The 
expression ''600-megohm cable” simply means a cable, which, on 


8 h + 
~ - 


4 


being tested in the ordinary way, will show an insulation resistance 
of 600 megohms per mile. 

Thus, the answer to your first question is No." That is, a 
3/228 600-megohm cable (namely, one testing 600 megohms per mile) 
is not so good as a 3/228 cable of the 300-megohm grade, which will 
test 800 megohms per mile. 

In answer to your second question. The cable mentioned in 
Messrs. Quicke & Co.’s invoices is Messrs. Connolly Bros.’ Claas D, 
which is tbe 600-megohm grade. 

The cable asked for in your specification and tendered for by 
Messrs. Henley's is a 600-megohm cable, for which Messrs. Henley'a 
have tendered the 300-megohm grade, as all the sizes mentioned 
in the specification will give more than 600 megohms per mile 
insulation resistance ; therefore, the quality invoiced by Messrs. 
Quicke & Co. is superior to that you could have obtained from 
Messrs. Henley's under the contract. 

This answer must not be taken to imply in any way that Messrs. 
Connolly Bros. cables are superior to Messrs. Henley's, who, of 
course, also manufacture the 600-megohm grade. 'The only point 
is, that as your specification only calls for & 300-megohm grade, 


. Mersrs. Henley's have naturally only tendered for this. 


In reply to the third question, Messrs. Connolly Bros. are 


members of the Association, and make a good quality of cable, but 


I am not prepared to say that I consider their make to be superior 
to that of any other associated makers. 

It may help you in clearing up this question to know that in 
February, 1905, the prices of all cables were raised 15 per cent., 
which accounts for the considerable difference between Messrs. 
Henley’s and Mesers. Connolly Bros.’ prices. 

I return the papers forwarded enclosed, and trust. the above 
information will make the matter clear to you. 


Yours faithfully, 
= THE CABLE Makers’ ASSOCIATION, 
= A. H. HOWARD, Secretary. 


[We regret that Mr. Fooks Bale has seen fit to revive this 
question in this manner, if only for his own sake. His letter 
reached our hands at 1.30 p.m. on Wednesday last week, and 
was therefore too late for inclusion in our “ Correspondence " 
columns. In the meantime it has come to our knowledge 
that the Walthamstow U.D.C. did not meet, either in 
Council or in Committee, to consider the reply of the Cable 
Makers’ Association. How, then, could the Council either 
pass an opinion on the latter, or direct the engircer to 
forward copies of the correspondence to the Press? 

As for the reply itself, we fail altogether to see how it 
vindicates the action of the electrical engineer. Messrs. 
Henley had a running contract to supply cables to the 
U.D.C. according toa given schedule of prices ; the electrical 


engineer, knowing this, nevertheless placed an order, or 


orders, with another firm to supply cables at a higher price, 
class for class. What more need be said ?—Eps. E. R. 


Referring to the letter sent you for publication by Mr. 
Fooks Bale (a copy of which I haveseen) re my allegation as 
to the irregular purchase of cable made by him in his capacity 
of electrical engineer to the Walthamstow District Council, 
I would like to point out tbat up to the time of my writing 
this, the reply of the Cable Makers' Association to the ques- 
tion submitted to them has not been considered by the 
Council or any of its Committees ; it ia, therefore, clear that 
Mr. Bale has no authority for sending you either the copies 
of the correspondence between the Council and the Cable 
Makers’ Association, or his letter stating that the ( 'auncil 
are satisfied with his action in the matter. ! 

Dealing with the questions submitted to the Aeon: 
it is obvious that they can be but mere incidents in the 
course of a discussion which has spread itself over some five 
months. Briefly put, the charge J have made against Mr. 
Fooks Bale is, that well knowing that a contract under the 
seal of the Council had been made with Messrs. Henley's 
Telegraph Works (o. for the supply of rubber-covered 
cable, he elected to place orders with Mr. C. F. Qnicke 
at a cost of 15 per cent. higher. than he could 
have obtained the same class of cable- for from 
the Council's contractors. I would also like to point. 


out that the wiring of .the baths, which Mr. Bale specially 


Mentions, was a comparatively.small matter, as the bulk. of 
the cable was used upon very ordinary work.. In regard to 


Mr. Bale’s statement that he had the sanction of the Com- 


mittee, you have already shown in your article 2: Febr 
9th that this was not so. o 7 
W. H. Hawley, 


Member of. Walthamstow District Cori vil, 
London, Y W. x March 20th, 1906. 


— 
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U. D. C. Promptness. 


As an example of British slackness, will you allow me to 
bring the following to your notice. ; 
In the early part, of last December, I applied to a certain 
urban district council for ono of the munificent (!) jobs that 
they offer from time to time in their electrical department. 
I have just received back my -papers this evening (March 
20th, 1906), so that I have been kept something over a 
quarter of a year for a reply to my application. I leave 


comment to your readers, for I uin 
` Disgusted. 


—— a m pa 


Shift Engineers? Holidays. 


I bave read with interest the correspondence going on at 
present as to the treatment of shift engineers. Shift 
Engineer" and others will have noticed that batches of 
correspondence on this subject appear periodically in these 
columns. No sooner, however, have shiftmen realised the 


value of it, and suggested remedies, than the matter drops. 


It hus been suggested in previous letters that a Union be 
formed. I think this, with rules drawn up to suit the 
requirements, would help to remedy a-lot of injustice tp 
shift engineers. I would suggest a committee be formed to 
organise such a union, which could be done for a, small 
annual subscription. ij 

It would bc interesting to hear other views on the matter. 
It is obvious that something must be done, if not to 
increase, at any rate to put a stop to the decrease of, the 
salaries of shift engmeers. Believe me, beloved shiftmen, 
so long as companies and committees can get trained and 
experienced men at a mere bread and cheese living, they will 


continue to do so. l 
All Segarni. 


The effort of Another Engineer-iu-Charge " to find 
out whether, and how, the grievances of shift engineers 
can be redressed will be accorded 4 hearty welcome by all 
central station men. 

There is absolutely no doubt that the supply of young 
electrical engineers is far in excess of the demand ; hence 
the niggardly remuneration, which in many cases is literally 
* blood money." Whence this superfluity ? 

If a young fellow has an engineering turn, and the time 
hus come for him to decide, in nine cases out of ten the 
choice is left to him. Electricity is the coming thing. 

Promptly a prospectus is written for. After wading through 
regulations, training, premium, &c., there comes a long 
list of appointments :—Mr. A, switchboard attendant ; Mr. B, 
eub-station engineer, and so on. The qualifications, and, 
consequently, the remuneration of electrical engineers are by 
no means common knowledge ; and if the college is a large 
institution and the premium high, the natural deduction of 
the parent is that switchboard attendants, and others in 
similar positions, are receiving about £2 per week. Most 
colleges find posts for a large percentage of their pupils, but 
95 per cent. of these are still obliged to live on the bounty 
of their parents ; hence the colleges are a source of cheap, 
well-trained and reliable men to central stations. 

I think it the duty of the daily Press to make public the 
money paid to central station engineers ; this I consider 
would tend to keep out a great number. Then the shift 
engineer would not be so helplessly at the mercy of his 
chief and the lighting committees. ‘* Rome was not built in 
a day " ; but if the paltry remunerations were made public, 
no doubt we should feel the bencficial effects of this move in 


. a couple of years. 


There is scarcely any need to go as far as South Africa 
to inquire into the right of one man to enslave his fellow. 
If we were to sum up the conditions under which the shift 
engineer works to the detriment of his health, and a fortnight 
to recuperate, for the munificent return of £2 to £2 10s., 
with the consolation that there are hundreds willing to take 
his place, we should find evils enough to be redressed. 

12 Are the voices of the victims of circumstances going to die 
away!like cries of distress in the wilderness, and can nothing 


be done: ? 
De Profundis. 


LEGAL. 


* 
7 


Lox Dbox Hyprautic Powxh Co. v. TuE Sr. Jaxks! AND PAL MALL 
ELEOTRIC LronHT Co., Lrp. 


Iw the High Court on Wednesday and Thursday last week, 


Mr. Justice Farwell, sitting as an additional Judge of the King's 
Bench Division, had before him an important action arising out of 
the bursting of a water main in Piccadilly Circus last July. 

Sir EDWARD CLARKE, K. C., in opening the plaintiffs’ case, said that 
although the actual amount claimed by the plaintiffs was under 
£200, they asked fora declaration that would affect liabilities of « 
very considerable sum. The plaintiffs had about 150 miles of 
hydraulic mains through London and about 6,000 customers, who 
had power supplied for lifts and other purposes. Iu 1888 plaintiffs 
laid a main through Piccadilly Circus, and in 1889 the defendants, 
without giving any intimation whatever about it, constructed a 
manhole or inspection chamber for their electric service directly 
over the main and in euch a way that two sides of it rested on the 
plaintiffs main. It was a strong 6 in. pipe 13 in. thick made to 
stand a pressure of 2, 250 lb. to the square inch, whereas the 
pressure actually put upon it was only 750 lb. On July 10th last, 
about 8.15 p. m., the pipe burst, and the water burst up the 
wood paving almost as far as Pall Mall. It was not until 
nearly midnight that the escape was located, and not until a great 
deal of damage had been done. Plaintiffs claimed from the 
defendants the cost of repairing the main, and the value of 300,000 
gallons which escaped. They also asked for a declaration that the 
defendants were liable to indemnify them in respect of any 
amounts for which they might be liable by other persons who 
suffered injury. The defendants denied that they were responsible 
for the bursting of the pipe, and countcrelaimed for damage done 
to their clectric mains in Piccadilly Circus. They alleged that the 
plaintiffs were guilty of negligence in failing to take prompt 
measures to isolate and check the outflow of water. 

A number of witnesses called by the plaintiffs, gave evidence to 
the effect that there was no defect in the pipe; that the burst was 
not due to excessive water pressure in the pipe; and that im- 
mediately the burst occurred, prompt measures were taken to stop 
the outflow of water, and prevent furtber damage. Various 
witnesses gave it as their opinion that the two walls of the 
inspection chamber which rested on the defendants’ main, trans- 
mitted the vibration of the traffic overhead, and led to the fracture 
of the pipe. 

For the defendants, expert evidence was given on Friday and 
Saturday with a view to proving that there had been a subsidence 
in the neighbourhood, which was quite sufficient to have caused the 
breakage of the plaintiffs main. Several of the defendants’ 
witnesses further stated that, haviny regard to the point at which 
the break occurred, i! could not have been occasioned by vibration 
arising from the passing of traffic over the inspection box. 

His Lokpsuir coneluded the hearing of the case on Monday. He 
held that tbe plaintiffs had failed to prove that the bursting of the 
main was due to any act of the defendants. The action would : 
therefore be dismissed with costs. On the defendants’ counterclaim 
for £35 odd, judgment would also be entered for the defendants 
with costs. 


PEMBROKE URBAN CoUNCIL v. DUBLIN Unrrep Tramways Co. 


ACCORDING to Freeman's Journal, in King’s Bench Division No. 1 
(Civil Side) on 14th inst., beforé Mr. Justice Boyd, in this case Mr. 


. Wood G. Jefferson applied on behalf of the plaintiffs for an order 


for discovery of documenta. The action was brought by them 
against the Tramways Co. for £8,413 15s., their alleged contribu- 
tion towards tbe widening of Ballsbridge. Counsel alleged the 
existence of letters and documents which it was essential that the 
plaintiffs should see before trial of the action. | 

His Lọrpsurr, after some argument, granted the application. 


CHILD v. A. J. Harris & Co. 


In the Chancery Court on 16th inst., Mr. Ashton Cross applied for 
the appointment of a receiver and manager. Counsel said his 
client was the registered holder of four out of 20 debentures in the 
company, and the company themselves admitted that the appoint- 
ment of a receiver was inevitable. Mr. Frank Mellor having been 
heard for the company, Mr. Justice Warrington made the order 
asked for. 


CoBURN r. Great NORTHERN AND Bronvton Tube RAIL Wav. 


Brerors the High Bailiff of Westminster on Lith inst., plaintiff, 
who owns certain property in Long Acre, claimed compensation 
from defendants on the ground that the existence of tube railway: 
beneath the said premises depreciated their value, A verdict was 
given for the defendants. | : 


ACTION AGAINST THE METROPOLITAN ELECTRIC TRAMWAYS Co. 


On Monday last, before Judge Smyley, a cab proprietor brought an 
action to recover damages from the above-named company for the 
loss of his horse and damages to a cabh. Tha horse ran against one 
of the conupany’s poles. The jury found for the plaintiff, awarding 
£63 damagcs, and judgment was given accordingly. TE 


462 


THE ELECTRICAL REVIEW. 


| Vol. 58. No. 1,478, Mancu 23, 1906. 


PARLIAMENTARY. 


——M—— —— —— 


I. C. C. and Middlesex County Council Tramw ay Bills. 


Lorp OxsLow presided ou Monday over a sitting of the Standing 
Orders Committee of the House of Lords, when petitions by the 
London County Council and the Middleses County Council for 
the suspension of Standing Order No. 22 of the House were 
considered. ` 

Mr. BRowN, presenting the case for the L.C.C., said that the two 
Bills were taken together, as so far as a portion of the tramways 
was concerned, the Bills were competing Bills. This particular 
tramway was about 33 miles long, and extended from Cricklewood 
to the Marble Arch at the junction of the Edgware Road. The 
line was a double one, and the road along whioh it ran was under 
the jurisdiction of the Borough Councils of Hampstead, Paddington 
and St. Marylebone, and the U.D.C. of Willesden. "The resolutions 
passed at the joint conference of those ‘authorities were evidence, 
he considered, that the construction of the tramway along the 
Edgware Road was not only not objectionable, but was desirable. 
Although the consente of the Borough Councils bad not been 
explicitly and specifically given, as was required by the Standing 
Order, he asked the Committee to construe thc Standing Order so 
that all that was necessary had been done. 

Mr. Pritr having spoken for the Middlesex County Council, 
Mr. GREG reminded the Committee that the Edgware Road was 
one of the most important thoroughfares to and from London. 
There was an enormous trafliv on it, and it was a matter for the 
road authority to say whether or no it was a proper road for a 
. tramway. There was no proposal to widen the roadway sufficiently, 
and at one point, near the Kilburn Brewery, it would be less than 
48 ft. wide. 

The Parliamentary agent for the Hampstead Borough Council 
then addressed the Committee, and Mr. Brown having replied, it 
was decided that the Standing Order should be dispensed with, in 
both cases. 

The Standing Orders Committee of the House of Commons has 
decidud that the London County Council be empowered to proceed 
with their Bill on condition that the powers to construct. Tram- 
ways Nos. 4, 5, 6, 64, 7, 74, 7B, 7C, 8, 84, 9, 17, 174, 178, 170 and 
20, be struck out of tbe Bill. 

In the case of the Middlesex Council's Bill, the Standing Orders 
Committee havé decided that it shall be allowed to proceed. 


London County Council (Tramways and Improve- 
ments) Bill. 


THE Court of Referees sat on Thursday lust week for the purpose of 


considering a number of cases of locus standi. 

In the case of the above Bill the L. C. C. objected to the locus of 
the London omnibus owners. 

Mr. Lewis Cowanp, for the petitioners, suid that the London 
omnibus owners claimed to be heard on grounds of competition, 
but particularly in respect of a clause in the Council's Bill which 
enabled the Council to lay down temporary rails during the pro- 
posed re-construction of the tramways for clectric traction. In 
this connection learned counsel pointed out that last year Mr. 
Justice Warrington granted un injunction against the Council in 
this matter. The clause which the Council had inserted in their 
Bill was really to render them immune from action at common law 
in case of accidents. The temporary rails were often 6 in. above 
the roadway, and ‘buses could not run over them. As to the com- 
petition, it was in various parts of London, and à part of it would 
. be due to the linking up of existing tramway systems. 

Mr. EnskiNE PoLLOck, K. C. (for the L.C C.) said that the 
omnibus owners were seeking un unlimited /ocus against the Bill. 

Sir CHanpos LEIGH: But they would be content with a locus 
against these particular sections. 

Mr. CowarpD agreed. The petitioners, he said, did not want to 
interfere with the improvements. 

Mr. PoLLock observed that the rails were put down for the 
public convenience. Oninibuses by no means represented the traffic 
on the streets. 

A MEMBER OF THE COMMITTEE : But they carry passengers. 

Mr. PoLLock: So do hansom cabs, but there ure no cabmen going 
in this petition. It was a question which ought, if raised at all, 

to be raised by the local authority. 

The Court allowed a limited Joris, 


Todmorden Corporation Bill. 


Tue Todmorden Corporation Bill came before the Police and 
Sanitary Committee of the House of Commons on eee 
March 14tb. b 

Mr. Moow, K. C., for the promoters, stated that a few years apo 
the Corporation had proposed to establish a tramway system, but 
doubting if the expenditure would be warranted, the scheme was 
abandoned. The present Bill was to enable the Corporation to run 
a service of motor-omuibuses. There would be four routes, each 
commencing at the Town Hall, and terminating respectively at the 
tramway termini at Burnley, Bacup, Rochdale and Halifax. It 
. was considered that the buses would be more economical than 
trumcears, they would be cheaper in first cost, and it was a moot 

Oint whether- motor. -omnibuses were nct a better means. nf cop» 


^ 


veyance. It had now been acknowledged that not only was it 


within the sphere of a local authority's work to provide means of 


convevance, but it was said to be the dnty of such authority to do 
so. That applied to tramways, but he could not see why the same 


principle should not apply to motor-omnibuses. 


The clause was approved, and the further consideration of the 
Bill postponed. 


Mersey Railway Co. 


A SELECT Committee of the Housc of Lords, presided over by 
Earl Cawdor, met on Tuesday to consider a Bill promoted by the 
Merscy Railway Co. 

Mr. J. D. FirzGERALD, K. C., in opening the cuse, said that the only 
portion of the Bill which was to be opposed was that by which the 
company sought power to run omnibuses for the purpose of con vsy ing 
passengers to and from their stations. Numerous requests had 
been received by the company askiag them to start omnibuses, and 
they decided to apply to Parliament in order that any doubt as to 
their right to run such a service might be put at rest, and in the 
meantime they started six motor-’buses which carried between 
them 7,000 to 8,000 passengers a week. The Birkenhead Corpora- 
t on, thinking that the company was more effectually competing 
with their ferry and tramway service, obtained an injunction 
against them, and the omnibuses were discontinued. The Liver - 
pool Corporation was also petitioning against the Bill. 

Mr. James FALCcox EA, chairman of the company, said that the 
traffic on the Mersey Railway had not increased at the rate they 
bad anticipated it would with the introduction of electricity. 
That was largely because the company had not facilities for taking 
passengers to and from their stations. They wished to have a ser- 
vice of motor-omnibuses simply to act as feeders to their line. 

Mr. ALFRED GILL, the town clerk of Birkenhead, gave evidence 
in opposition to the Bill, and said that he did not think there was 
any need fora service of motor-'buses. In his opinion, the Cor- 
poration tramway system amply served the district. 

The Committee adjourned, 


— — * —— —— —— 


New GCroup.—A Select Committee of the House of Commons, 
consisting of Messrs. C. Williams (chairman), R. Duncan, E. B. 
Barnard und Younger, has been appointed to consider the following 
Bills :—Macclesfield and District Tramways, London Southern 
Tramways, London County Council Tramways, Middlesex County 
Council Tramways, Corporation of London (Blackfriars Bridge), 
and London United Tramways. 

London United Tramways Bill—On Thursday last week, the 
promoters of this Bill appeared before the Court of Referecs, 
4nd objected to the locus of the Staines Rural District Council 
and the Sunbury Urban District Council. After hearing the 
Parliamentary agent, the Court refused to grant a locus in cither 
CASC. 


, 


BUSINESS NOTES. 


A] 
Switchgear Contracts.— Messrs. FERRANTI, LTD., 

have recently received the following orders for switchgear :— 

H.T. continuous current 2,000.volt. switchgear, 36 panels, for Hull Cor- 
oration, 
: Electrically operated switchgear, also L. r. c.c. switchgear, for the St. Andrew’ b 
Cross Station, Glasgow Corporation. 

. f. c. C. switehge ar for Waterloo Street Sub-station, Glasgow Corporation. 

11. 1. switchgear for main station, and H. and L.T. e for sub-station, 
for Lancashire United Tramways Co. 

H. and L.T. sub-station switchgear for Manchester r e eight boards. 

c.c. switchboard for Messrs. Richard Johnson & Nephew, Ltd., Manchester. 

c. C. switchboard extension for National Gas Engine Co., Ashton-under-liyne. 

Extension H.1. switchgear for South Metropolitan E. IL. and P. Co., East 
Greenwich. 

Extension ut. T, three-phase switebgear for the North Metropolitan E. P. S. Co., 
Ltd., Taylor's Lane Station. 


Electric Sewage Pumping Installation.—The Local 
Government Board having approved of a scheme of main sewerage 
and sewage disposal for Bentley with Arksey, Doncaster, the con- 
tract for the work has been let to Messrs. G. Mackay & Son, 
contractors, Edinburgh. The works consist of the laying of 9 miles 
of main sewers, of cast-iron and fire-clay pipes, but, owing to the 
water-logged and flat nature of the ground, deep sewers could not 
be laid, and the district has had to be divided into three sections, 
each with a separate pumping station. Tt is. proposed to pump thc 
sewage from a small storage tank by means of centrifugal pumps 
actu .ted by electric motors. A central generating station is to be 


. erected at the disposal works near to Bentley, from which the 


necessary cables will be laid to the three pumping stations. To deal 
with the night flow the power will be obtained from a storage 
battery, The motors at each pumping station will be started and 
stopped by means of floats automatically operating the switches 
do tuat the whole pumping plant will be worked from the central 
station. The sewage will be delivered at the disposal. works and 
treated in baeterial tanks and filters, with fina] treatment over land. 


Tue works have been designed by Messrs. D. Balfour & Son, con- 


sulting engineers, of Loudon and N ewoastle-on-Tyne, and the 
contract was let at a sum below the engincers’ estimate, 


` E i 1 
PELLIT, —— N 


` 
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Power-Gas Installations. — The Power-Gas Con- 
POBATION, Lro., of 39, Victoria Street, Westminster, S.W., and 
Stockton-on-Tees, have obtained the order for the power-gas instal- 
lation for the shipyard of the China Steam Navigation Co. at Hong 
Kong. The gas plant is capable of producing 300,000 cb. ft. of gas 
per hour, 75 per cent. of which will be specially cleaned for use in 
four gas engines having a total capacity of 3,300 B. H. p. and 
25 per cent. will be used in furnaces and other heating appliances. 
As the working conditions require continuous running day and 
night throughont the year, the plant is designed so that any of the 
main parts can be isolated without interfering with its operation. 
The installation includes tbree producers of the Mond patent type, 
but it is arranged to allow of future extension. Eastern fuels of 
n bituminous character are to be used. | | 

The engines are of the Cockerill type, made by Richardsons, 
Westgarth & Co., Ltd.—the main contractors—and will be direct- 
coupled tq Dick, Kerr dynamos. The whole of this instellation is 
to the requirements of Messrs. Swire & Sons, of London, the agents 
for the Chinà Steam Navigation Co. 

This is the first important gas-driven power station for the East, 
but the. Power-Gas Corporation's patent plant has been installed at 
many of the principal shipbuilding and engineering works in this 


country, among which may be mentioned such important 
firms as :— ' 


Cammell Laird & Co., Birkenhead. : ° 

John Brown & Co., Ltd.. Clydebank. a 
trong, Whitworth g Co., Manchester. 

Richardsons, Westgarth & Co., Ltd., Middlesbrough. 

Wm. Beardmore & Co., Ltd., Parkhead and Dalmuir. . 

D. and W. Henderson & Co., Glasgow. 

Blair & Co., Ltd., Stockton-on-Tees. 

The Clyde Shipbuilding and Engineering Co., Ltd., Port Glasgow, N.B. 


Electric Signalling Hand Lamps.—The ELECTRICAL 
Power STOBAGE Co., LTD., have lately issued a circular relating to 
their electric signalling hand lamps for railway use, shunting 
purposes, &c. The lanterns are arranged so that either a red or a 


E. P. S. HAND SIGNALLING LaAMr. | $ 


white light is shown as desired. The lamps are all fitted with the 
high-efficiency '"Osmi" filament. The illustration shows one of 
these equipments with an enamelled metal outer case. A somewhat 
cheaper one is also supplied, having & polished wood outer case. 


Germany.—The Drv'rscH RussiscHER ELECTRICITATS- 
ZAHLER GESELLSCHAFT is the name of a company which has just 
been formed in Cologne to manufacture electricity meters. 


Factory Act Prosecution.— According to the Yorkshire 
Daily Post, at Bradford on 13th inst., Mr. W. H. Seal, H. M. Inspector 
of Factories, prosecuted thc Rhodes Electrical Manufacturing Co., 
Ltd., for having employed persons before and after proper hours 
and at meal times. Mr. Seal said that when he visited the works, the 
first girl he met told him an untruth about herage. When he had 
left, the manager gave the girl a shilling, saying, That is for what 
you told the inspector. When he comes again, you must do the 
eame." The Act did not say anything about the instigator of false 
statements, but he asked for the defendants to be treated with some 
severity. Defendants were fined £1 and 11s. costs in each of three 
cases. 


Kieff Electrical Exhibition.—The Board of Trade 
Journal reports tbat the Electro-Technical Exhibition, which was 
to bave been held at Kieff on March 25th to April 7th, 1906, has 
been postponed until April, 1907. The Congress of Elcctro- 

Technical Engineess has also been postponed till that date, 


. Rubber Exhibition in Ceylon.--The Chamber of 
Commerce .Jowrmal, Liverpool, states the Rubber Exhibition 
arranged for April or May this year bas been postponed uptil 
5 A gems the ond to be a thoroughly repre- 
sentative one, and of. wide scopo, e-committee wil] consis 
about six planters, -> po. TE Ht ee of 


' bridge Literary Institute, and in part at Toynbee Hall. 
objects to the imposition of a legal speed limit for motor vehicles, 


. Yo the more or less arbitrary limitation of the 
.- While agreeing generally with the friendly. remarks on p. 41 about 
electric motor-cars, we take exception on. obvious grounds to the 


Gas Power Plant.—In connection with the Swans- 


combe Works of the Associated Portland Cement Co., Ltd., we 


understand that Messrs. Masons Gas Power Co., Lrp., have 
received instructions to proceed with the erection of a 2, 400-B. H. 7. 


. bituminous coal gas power plant required to work in connection 


with seven Oecbelbauser gas engines of 350 B. H.. each. The gas 
plant will consist of three gas generators, each of 800 B. H. p., with 
the necessary cooling and cleaning plant. It is considered that 
the successful results obtained on the 1,800-B.H.P. plant at the 
works of the Reading Electric Supply Co., Ltd., formed a large factor 
in aiding tbe Masons Gas Power Co. to secure this important 
contract. | | 


Chimney Contract.—We understand that a big elec- 
trical plant is being built at the Shelton Iron and Steel Co.'s 
works, and the order for the chimney shaft (180 ft. high and 8 ft. 
internal diameter) has heen placed with the FERBECK CHIMNEY 
Consrguction Co., of London, E. C. | 


Book Notices.— Zhe Manual of Electrical Undertakings 
and Directory of Officials. By E. Garcke. London: Electrical 
Press, Ltd. 158. net.— With the 1906 edition, this indis- 
pensable publication has reached its tenth ,year. The information 
it contains now relates to 2,700 electrical undertakings, municipal 
and private, at home and abroad. The capital issued by ‘com- 
panies and municipalities for electrical undertakings is stated to 
have risen from approximately 267 millions sterling; to 295 
millions during the year. The Manual is so familiar to most 


. people who bave any connection worth speaking of with the elec- 


trical industry, that we need not again enumerate its various 
classified sections. A new section that is added particularises 
"Electrical Undertakings in the Colonies.” Maps, tables, dia- 
grams, and a vast store of information regarding the financial and 
engineering features of all eleotrical concerns and the men con- 
nected with them, are brought together in such a way as to make 
the work of immense value for everyday reference. 

Les Accumulateurs et les Piles Electriques. By J. A. Montpellier. 
Messrs. J. B. Bailliére et Fils, Paris. 5 fr.—'This is one of the 
„Encyclopédie Industrielle“ series, and contains about 300 pages 
and 130 illustrations. There are nine chapters on storage cells, 
and five on primary batteries. The book is primarily intended for 
“ practicians,” and the information is mostly of a descriptive 
nature. It is very clearly written and illustrated, and a practical 
man will find here a great deal of information regarding large and 
small storage cells and the methods of installing these. 
portion of the book dealing with primary batteries is very com- 
plete. -Cells with single fluid, double fluid and solid depolariser, 
such as Lalande and Leclanché, are well illustrated and discussed. 
The book is also carefully indexed, and altogether we have 
pleasure in stating thet as a concise, practical treatise, we can 
recommend it to our readers. 

Modern Buildings: Their Planning, Construction and Equipment. 
Vol. I. By G. A. T. Middleton, A.R.I.B.A.—The Caxton Publishing 
Co. 10s.6d. net. In this work the author sceks to impart to the reader 
in a concise and po manner the essential features of modern 


building work, an object which the numerous excellent illustrations, 


some of which are in colours, go far towards achieving. The 
scope of the work is a wide one; it is intended to explain in detail 
the planning of all classes of buildings, and will embody tbe prin- 
ciples of both British and Colonial architectural end building 
ractice, The work will consist of some six volumes, covering thc 
esign of domestic, public, ecclesiastical and miscellaneous 
buildings; constructional work embracing the operations of the 
various trades directly concerned; specification writing, and 
quantity surveying. A section of the work promises to deal with 
electric ligbting in some detail, to which we hope to refer at some 
length in a later issue. We should infer from Vol. I., which covers 
office practice, draughtsmanship, the planning of cottages and 
country houses and ordinary constitutional details, that this work 
will be of great value to students and the younger members of 
the architectural profession and building trades, who have already 
some acquaintance #ith the subject. 
vA Guide to Income and Property Tax Assessment and Recovery. 
By H. Theobald. London: The Pioneer Press. 38. 6d.—T'his is a 
useful little work on a subject which appeals to large numbers of 
taxpayers. The writer holds, with some justification, that the 
majority of such have practically no knowledge of this subject, and 
some may not even know that they are paying income-tax because 
it is deducted at the source. His object in this work has been to 
set out, in a concise manner, one's rights and obligations. Among 
the eight sections are those dealing with points affecting property 
owners, public employments, traders, professional men, &c., and 
one of the fullest relates to Exemption and Abatement,” with 
model forms. A Table of Cases is given. : 
The Locomotion Problem. By Charles Bright, F.R.S.E. 
M.I.E.E. London: P. S. King & Son. Price 1s. net. —This little 
book is made up of three lectures which were delivered at the Ux- 
The ? athor 


believing that pre-existing laws which deal with “driving to the 
public danger" are more satisfactory and ample for all.develop- 
ments. The sam e views may be urged with much force with respect 
speed of tramcars. 


statement that for street travelling “the electric brougham is, of 
course, a much more satisfactory chariot thay the older vehicle drawn 
by a pair of prancing baye—fhough incepable of going any foster!” It 
is open to question whether in England tramways came into exiet- 
ence as u protest against bad road surfaces,” Applied to America, 


The . 


= 


464 


THE ELECTRICAL REVIEW. 


[Vol 58. No. 1,478, Manon 23, 1906. 


j 


that would be much more nearly correct. A query, too, must be 
put after “ When once these (roads) are rendered really smooth 
the necessity for tramways—with their numerous objections—will 
entirely disappear, in many districtes at any rate.” We suggest 
that by the time the road 
to such perfection that the tractive effort 
propel motor vehicles is no greater than that exerted 
by tramcars of equal capacity and equal speed, the whole of 
the conditions governing the problem of transit will have altered 
so materially that no one now alive can adumbrate more than 
obscurely the path of action. Meanwhile the shareholders in tram- 
way undertakings (always including ratepayers in that category) 
need not be alarmed on that account, although they well may be 
on others. Mr. Bright is not at all antagonistic to tramways; no 
man who takes a wide view of the locomotion problem can be; and 
he presses once more the futility of splitting up road jurisdiction 
among many petty authorities when parochial bounds have no 
relation to traffic. Nobody but those who have been engaged in 
the preliminaries of creating a tramway serving even a small area 
can have any conception of the worry and work and expense 
(call it not blackmail!) for which this antiquated division of control 
is directly responsible. In the course of the third lecture, an 
attempt is made to compare the merite of automobiles, tramways 
and underground railways, and the familiar arguments in favour of 
the first are brought out again. Mr. Bright overlooks the fact, long 
known in the United States, and becoming common knowledge 
here at last, that wherever a quick service of tramcars is run, other 
vehicles do not think it advisable to use the tracks, so that the 
speed of cars is not affected in any considerable degree by otber 
and slower vehicles. | | 

. Notes on the Home Office Rules: for the Use of Electricity in Mines. 
By W. C. Mountain. Price 2s. 6d.—As might be expected with 
the introduction of new rules for the use of electricity in mines, a 
great deal of misconception appears to exist in the minda of mining 
engineers and colliery owners, as to the actual meaning of the 
rules, and how they are to be satisfactorily carried out. This, of 
course, is quite in accordance with all law,” and whoever knew of 
any “Act” that did not require à lawyer (ofttimes in vain) to 


explain what was intended, or what some clause meant. In this 


case Mr. Mountain has undertaken the duty of the lawyer, and we 
must say has succeeded very well indeed, and we have no hesitation 


in saying that the pamphlet will prove exceedingly useful to the : 


non-electro-technical colliery manager upon whom is thrown the 
onus of carrying out the rules. The pamphlet commences with 
concise definitions of electrical terms; then follows each rule 
printed in red ink, with an explanation of the rule in black 
where necessary; it is accompanied by formule, tables, &c. and is, 
further, liberally illustrated by disgrams, and typical examples of 
instruments, switches, junction boxes, and otber accessories, in 
order to render the meaning clear.. We note u /rather cable suspender 
is shown, and it may be interesting to our readers to know that 
at one colliery where these were put in, and which was infested 
with rats, it was found the latter had a remarkable liking for 
vreased leather, and that they gobbled them up almost as fast as 
they were fixed. We can scarcely agree, bowever, with Mr. 
Mountain's explanation of Rule 2, which says:—A competent 
person shall be on duty at the mine when electrical apparatus or 
machinery is in use; and at such time as the amount of electricity 
delivered down the mine exceeds 200 B. M. P., a competent person 
shall be on duty at the mine above gr und, and another below 
ground. This, of course, depends upon the meaning of the word 
"competent," and Mr. Mountain thinks that a man who is intel- 
ligent and possesses no particular trade qualifications would be 
quite competent to look after electrical plant, if he had sufficient 
knowledge to ensure the machinery being kept clean and in good 
working order; but such a man would probably require instruction 
either by the manufacturer of the machinery, or by a man on the 
colliery who had previously attended to machinery of this 
description.” Now, this is merely “ tinkering,” and even with the 
latter qualification of '' instruction by the manufacturer,” the com- 
petent person would only be a “ tinker”—in fact, not so good, as a 
“tinker " usually does know his trade. No, we certainly think the 
man should have some trade qualification—in our opinion, that of 
a fitter,“ with electrical experience—and it would pay the colliery 
manager to employ such & person. With this exception—and, after 
all, this is merely an opinion—we can quite agree with everything 
Mr. Mountain says, and have no hesitation in recommending the 
pamphlet to colliery people interested in the use of electricity. It 
concludes with a number of useful tables and formule. 

" Journal of tbe Institution of Electrical Engineers." Vol. 36, 
No. 176, February, 1906. London: E. & F. N. Spon, Ltd. 5s. 

Elektrotechnik in Einzel-Darstellungen.” Edited by Dr. G. 
Beniscbke. No. 7. Aufnahme und Analyse von Wechselstrom- 
kurven.“ By Dr. E. Orlich., Brunswick: Fried. Vieweg & Sohn. 
M. 3.50. 

Proceedings of the American Tustitute of Electrical Engineers.” 
Vol. XXV., No. 2, February, 1906. New York: The Institute. 


Index Review of the Engineering Press.” Vol. VII., No. 4, Jan., 


1906. Brussels: Association de la Presse Technique. 2.50 fr. 
"Return of Higher Education in England and Wales 
(application of funds by local authorities) during the year 1903-4." 
The Board of Education. London: Wyman & Sons, Ltd. 2s. 
The National Physical Laboratory Report for the Year 1905." 
Teddington, Middlesex: The Laboratory. l 
" The Transactions of the South Yorkshire Association of Mining 
Students.“ Vol. I., No. 1., January lst, 1906. 
Secretary, 3, Braithwell Street, Denaby Main. 
“The Chemrstry of Materials of Engineering." By A. Humboldt 
Sexton. Second edition. Manchester: The Technical Publishing 
Co., Ltd. 58. net. e ee ee Se —— * 


surfaces have been brought 
required to 


Rotherham: The 


Catalogues and Lists. MxssRS. BaGsSHAWE & Co., 
London. — Circular relating to accessories for chain and band 
elevators. , 

Messrs. W. H. Bartzey & Co, LTD., Salford. Illustrated 
catalogue (No. 496) fully describing and pricing their Thurston 
patent recording oil testers, also the Ingram & Stapfer oil testers, 
Boult's cylinder-lubricant tester and Redwood's viscometer. 

Messrs. T. A. Rose & Co., 56 and 57, Aldermanbury, E.C.— 
Catalogue illustrating and pricing various electric pocket lamps, hand 
lamps, and other novelties. Messrs. Rose are the sole agents in the 
United Kingdom for the dry and the renewable batteries manu- 
factured by Messrs. Schmidt & Co., of Berlin. 

Messrs. ALFRED HBRBERT, LTD., Coventry.—New catalogue 
Section "D," giving particulars, prices and neat half-tone illus- 
trations of their various sensitive drills. 

Messrs. VENNER & Co., 6, Old Queen Street, S. W.—Circular 


showing the Venner time switch and the method of its 


action. 

The CHLORIDE ELECTRICAL STORAGE Co., LTD., Clifton Junction, 
Manchester.—Pocket-shaped catalogue (112 pp.) particularising thc 
various improvements in detail which bave been effected in the 
Chloride accumulator. The various types of plates and cells arc 
shown for central station, traction, launch, telegraph and other 
services, and many data are brought together in convenient table 
form. Prices are quoted for many types, as well as for vurious 
accessories. The company has also published a shipping catalogue 
which contains prices and particulars of batteries, including packing 
for shipment and delivery f.o.b. English port, and also includes full 
shipping specifications of all the company's standard sizes. Such 
information as this should be of considerable service to customers 
abroad, as it must save correspondence delays. 

Messrs. Ex.rott Begos., Lewisham.— New pamphlet (No. G62) 
describing, illustrating and pricing their moving-coil portable 
galvanometer. 

Messrs. Enwest F. Moy, Lrp., Camden Town.—Priced circular 
describing their type 4 porcelain bridge fuse-box for pressure up to 
250 volts. 


Bankruptey Proceedings, — SuabRacH FERRRIS, 
electrician, 11, Broad Street, Bwindon.—A receiving order has 
been made on debtors own petition. First meeting and public 
examination to be held at Swindon on March 28th. 

G. A. BENTON, electrical engineer, Sharesbill.— First meeting and 
public examination at Wolverhampton, on March 2Rth. 


Dissolutions and Liquidations.—Tux CI Ir Manv- 
FACTUBING Co., Lrp.—This company is winding up voluntarily, 
with Mr. Harper, of 27, Chancery Lane, W.O., as liquidator. A 
meeting of creditors was to be held last Monday. 

McGuinE MANUFACTURING Co., LTD., 2, Queen Anne's Gate, 
Westminster.—A second and final dividend of 58. 4d. in the £ is 
payable on March 30th at 58, Coleman Street, E.C. 

PonrakK-VirRAG TELEGRAPH SYNDICATE. -— Creditors must send 
particulars of their debts, &c., to the liquidator, Mr. W. S. Ogle, 


90, Cannon Street, E. C., by May 5th. 


NEw BRITISH ENGINEERING Co., Ltp.—A meeting is to be held 
at 20, Bishopsgate Street Within, E.C., cn April 20th, to hear an 
account of the winding up from the liquidator (Mr. G. Frampton). 

Nationau Co. FOR THE DISTRIBUTION OF ELECTRICITY BY 
SECONDABY GENERATORS, Ltp.—A meeting is to be held on April 
20tb to hear an account of the winding up from the liquidator (Mr. 
J. H. Thornton). . ; 


Trade Announcements, —We understand tbat Mxssns. 
FANKE, of Ladowitz, represented by Mr. Archibald Campbell, of 
Chancery Lane, W.C., have greatly enlarged their electrical 
department by building large new kilns, which will enable them to 
make prompt deliveries of porcelain or china insulators, cleats, 
roses, cut-outs, distributing board parts, &c. , 

Mr, G. O. Donovan, M.I.E.E., has resigned his position as wor 
director of the Electrical Trades Supply, Ltd., Birmingham, and 
bas started the firm of Donovan & Co., 12, Barwick Street, Birm- 
ingham, electrical manufacturers and suppliers. Mr. Donovan was 
with Messrs. Veritys, Aston, from 1897 to 1905, and we understand 
that for some years, as works and business manager, he was in 
entire control of their electrical factory, manufacturing motors, 
switchboards, arc lamps, &c. Messrs. Donovan & Co. have a large stock 
of all general supplies for the use of contractors in tbe Midlands.. 

The UNION ELECTRIC Co., Lro., state that a Mr. Harwood, who 
hus been calling upon various firms, is not, and has not been, in their 
employ. 

The Mica INSULATOR Co., Lro., has changed its name to The 
Micanite and Insulators, Ltd.,“ a title which it is felt will more 
correctly represent the business of the company. The constitution 
and personnel of the business remain as heretofore. 

The British PRoMETHEUS Co., Lrp., have this week removed 
their works and head offices from Kingston-on-Thames to Salop 
Street Works, Highgate, Birmingham, where all communications 
should be sent. The London showrooms are at 27, Ely Place, 
Holborn Circus, E.C. ooo l 

Messrs. PALMER & Co., electrical engineers, notify that they 
have removed to their new showrooms and offices at 7, Great Castle 
Street, Oxford Circus, W., where they will have an extensive show 
of electrica] motors, heating and cooking apparatus, electric light 
fittings, &c. 

Messrs. GILLIES & HomNiDGE and the BuckincHam ELECTRIC 
Liaut Co. notify that on and after March 26th their London 
address will be 6, Holborn Viaduct, E.C. . 

The INTERNATIONAL ELECTRICAL ENGINEERING Co., of London 
and Liége, have appointed Messrs. Oxley & Wilde, 37, Surrey 


Street, Sheffield, to be their sole representatives in the Midlands. 
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LIGHTING and POWER NOTES. 


Acton.—The U.D.C. has approached the Metropolitan 
Electric Supply Co., from whom it is taking a bulk supply of energy, 
for a reviaion of the terms. The company intimates that it will, 


under the agreement, reduce the charge for a period of three years, 


as from April 1st next, from 3d. per unit for the first two hours’ 
supply, and 2d. after, to 3d. and 4d. Subject to the company's 
Bill in the present session being passed, it has informed the Council 
that it would be willing to take over and work the Council's order 
as from October next for a period of either 36 or 42 years. The 
terms of such a scheme have been before the Council, and it has 
been decided not to accept the company’s proposal. The reduction 
in the price is considered insufficient, and the company has been 
asked to still further reduce same. 


Beverley.—The T.C. has asked. the B. of T., unger 


the special circumstances of the case,” to extend the E. L. order for 
a year. 


Bexhill.—The T.C. has adopted a recommendation of its 
E.L. Committec to introduce an alternative flat rate of charge for 
energy, of 54d. per unit as from the 31st inst. Discounts to con- 
sumers charged on this system are to be allowed every 12 months 
as follows: 10 per cent. on accounts of £25 and over, 15 per cent. 
on £50 and over, and 25 per cent. on accounts totalling £100 or 
over. 

As regards the financial position of the electricity undertaking, 
in a review of the town's finances last week, the Mayor stated that, 
since March last, a small profit has resulted on the working. 


Birkenhead.—The T.C. has adopted a recommendation 


to extend the generating plant at its Bentinck Street station at a 
cost of £11,896. 


Brighton.—The T.C. and the Assessment Committee 
have arrived at a settlement with regard to the assessment of the 
Southwick power station and the electricity works at Brighton. 
The assessment of the Southwick station was fixed at £6,000, 
bringing the total assessment of the undertaking to £16,251. The 
assessment at Southwick isto be £5,000, that of the Brighton works 
is to be reduced from £9,971 to £7,000 for two years, and that at 
Preston is to remain at £280. 


British Central Africa.—<An electrical plant recently 
installed at the Church Mission station of Livingstonia derives its 
power from a stream situated 2 miles distant. The plant consists 
of two sets of 30-H.P. turbo-alternators, working under a head of 
110 ft. of water. The turbines were built and supplied by the 
Ateliers de Coustruction Mécanique, Vevey, Switzerland, and drive 
three-phase alternators by means of flexible couplings, the speed 
being 1,000 r.p.m., and the frequency 50 cycles. The alternators 
were constructed by the Maschinenfabrik Oerlikon, Zurich. Power 
is transmitted through three lines of No. 6 S.W.G. bard-drawn 
copper wire, and reduced by transformers to 190 volts for the 
motors and 115 for lighting. Sawing and brickmaking machinery, 
flour milla a printing press and various wood-working tools are 


driven by three-phase motors. When fully installed the plant will. | 


supply 600 16-c.». glow lamps. The scheme was carried out under 
the supervision of the Mission's engineer, Mr. Chalmers. 


Continental Notes.—Spain.—The Compania de Elec- 
tricidad de Senitarlea has been formed to generate and supply elec- 
tricity for lighting and power purposes in the town. 

At Huercal-Overa (Almeria) a new company is to crect 
a hydro-electric plant, and to supply the district with electrical 
energy. 

Mr. C. T. de Tolentino has been instructed to carry out the elec- 
tric lighting of Cubas and Cillero, and energy is to be supplied from 
the power station at Chavin. | 
. Iraty.—La Société pour Enterprises Electriques has been formed 
by the amalgamation of the electrical concerns of Prealpine and 
Varesine, and proposes to undertake the distribution of electrical 
energy in the Varese district, and to take over and work several 
railway and tramway undertakings. 

DENMABK.—A German contemporary states that a Danish company 
proposes to exploit the water-power of the River Laya, in Sweden. 
The scheme is to construct two power stations on the river and to 
transmit the energy overland to Helsingborg and thence by sub- 
marine cable to the Danish coast. 

SwEDEN.—In regard to the production of steel by electricity, 
experimental power plants are in contemplation to utilise the 
water-power in the country to develop the industrv, and to cover 
the cost the imposition of a small tax on exported ores is proposed. 

GERMANY.—It is stated in the German Press that the Krupp Co., 
of Essen, have decided to adopt electricity for the production of 
Steel, and that Messrs. Siemens & Halske, of Berlin, have been 
authorised to carry out the necessary works. 

SWITZRBRLAND.—A concession is being sought by the Kanderwerke 
Co. for the erection of a water-power station on the Reichenbach, 
to be equipped with five 1, 000-H. P. generating sets. 


Carrickfergus.—A scheme is on foot for the lighting of 


the town by electricity during the coming winter. 


Coventry.— The City Council had before it last week 
the recommendation of the E.L. Committee to spend another 
£35,000 on extensions to plant and buildings at the E.L. station. 
The recommendation met with considerable opposition, and after 
discussion the report was referred back for further details. 


1 


East Ham.—A L. G. B. inquiry was held last week into 
an application by the B.C. for sanction to a loan of £18,750 for E. L. 
purposes. Opposition was offered on the part of the Ratepayers' 
Association. 


Edinburgh.—The E.L. Committee has had before it a 
report by Prof. Sir Alexander Kennedy on the proposed new con- 
densing scheme for the M'Donald Road station. It was agreed to 
abandon the clauses in the Corporation order relating to the scheme, 
under which it was proposed to utilise the Water of Leith. 


Flixtop.—Replying to the objection of the P.C. to ite 
area being included in tbe E. IL. order being applied for by the 
Barton R. D. C., the latter body has informed the B. of T. that a 
parish council has no power or right to require the R.D.O. to 
consult it on questions arising under the order. 


Glasgow.—The question of lighting the new suburb of 
Hillpark and Southend has been before the electricity department 
of the Corporation, which bas communicated with the Renfrew C.C. 
on the subject. The County Council are considering the letter in 
connection with the application of the Clyde Valley Electric 
Power Co., to supply electricity to portions of Cathcart and 
Eastwood. 


Hipperliolme.—Owing to a canvas for prospective E.L. 
customers having proved unsatisfactory, the U.D.C. deferred the 
question of E.L. for tbe present. To justify the carrying out of 
a scheme, an annual consumption of 27,000 units was considered 
necessary, but the canvas only resulted in between 4,000 and 5,000 
units being asked for. 


Holyhead.—The electrical engineer has reported that 
there is now a load of 161 kw., and as the capacity of the plant 
only totals 120 kw., he cannot meet next winter’s demand 
unless the Council install additional plant. The municipality 
seems very reluctant to increase the plant, but has agreed to 
allow its engineer to report as to whether some plant, which was 
stated to be on sale at Newcastle, is suitable. 


Hucknall Torkard.—An extension of the E. L. order 
has been applied for by the U.D.C., which has also asked the 
Nottingham and Dérbyshire Electric Power Co. what it proposes 
to do with respect to supplying energy to the district. 


Leicester.—The E.L. Committee has reported that the 
department bad during the half-year ended December 31st last, 
made a profit of £4,259. Out of profits, £16,300 has been expended 
on new machinery, and there is now a balance of £1,801, with 
which it is proposed to purchase three boilers. 


Loughborough.—On Saturday last at 1.50 p.m. a fault 
occurred in a service box, which had been laid the previous day. 
It was located on one length of distributor by 4.30 p.m., when the 
network, with this exception, was made alive. The fault was 
repaired by 9.30 p.m., very little inconvenience being caused to con- 
sumers. In all probability the box was damaged by the Highways 
Department in reinstating the pathway. 

According tothe Nottingham Daily (iuardian, negotiations are 
now in progress between the Corporation and the Brush Electrical 
Enginecring Co. for a supply of energy to the company, which 
will mean the extension of the plant; as an alternative, the transfer 
of the undertaking to the company is given. 


London.—M:rrRoPoLITAN ASYLUMS BOARD. — An 
interesting statement on the relative cost of gas and electricity 
has been submitted by the engineer-in-chief to the Works Com- 
mittee. It is shown that at the Eastern Hospital in 1903 the cost 
of gas only was £1,414, in 1904 gas only until September, and then 
with electricity combined, £1,366; in 1905, with both gas and 
electricity, £774. These figures show that the total expenditure 
for gas and electricity combined for the year 1905 was £592, less 
than for 1904, and £639 less than for 1903, when only gas was 
used for lighting and cooking. The Committee remarked that 
" these results we consider most satisfactory, more particularly 
when regard is had to the many other advantages such as greater 
purity of atmosphere and reduced cost of annual cleaning and 
decorative works with which tbe introduction of electricity as 
an illuminant into an infectious hospital, is inseparably asso- 
ciated.” The total cost of installing the electric light at the 
Eastern Hospital was £3,445. 

BERMONDSEY.—Condensing plant 
estimated cost of £2,350. : 

From the 31st inst. arc lighting is to be extended from mid- 
night till 1 a.m., and the charge reduced from 3d. to 24d. per 
unit. Special terms are to be allowed Jarge firms in the district 
with a view to improving the load factor. i 

MARYLEBONE.—The Council has come to an agreement with the 
Regent's Canal Co. for the construction of a lay-by, and proposes 
to erect on the site coal conveying plant at a cost of £717. An 
automatic coal handling plant is to be obtained for the generating 
station at a cost of £1,703, and the work will be carried out by 
Messrs. Babcock & Wilcox. £400 bas been paid for property 
to settle an alleged vibration nuisance. 

The Council is to be permitted to use the Regent's Canal water 
for condensing purposes to the maximum am,, unt of 3,000 H. P., and 
to pay an annual rent of £250 for the same, also to give the 
canal an annual traffic of not less than 6,000 tons. If the traffic 
exceeds 6,000 tons, permissible H.P. is to be increased pro rata, 
without any increase in the rent. 

STOKE NEwiNGTON.—The Mayor is to perform the ceremony of 
starting the machinery in connection with the Council's electricity 
supply at an early date. 


is to be installed at an 
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CAMBERWELL.—The G. P. Committee on Tuesday reported 
having received notices of appeal in respect of the laying of 


electrical conduits in three streets. It instructed the town clerk to : 


attend the hearing on behalf of the Council. 

L.C.C.—At the meeting on Tuesday it was decided to advance 
£48,545 to the Marylebone B.C. for alterations to works and mains 
consequent upon the change in the pressure of supply. It was 
stated that the B.C. had borrowed nearly £2,000,000 for electric 
lighting purposes. 

ISLIxdTON.—A public meeting was held at Islington on the 15th 
inst. under the auspices of the Ratepayers’ Association, to protest 
against the B.C.’s action in erecting new arc lamps for street light- 
ing, and a resolution was carried to this effect. 

PoPLAR.—The electrical engineer has submitted to the Lighting 
Committee a statement showing the comparative cost of gas and 
. electricity for public lighting. In September, 1900, all the street 
lighting was by gas. The number of lamps was 1,742, and the total 
C.P. was 29,824. In September, 1905, the number of lamps was 
1,775 (899 electric; 876 gas). The total c.P. was 657,984 (629,952 
electric; 28,032 |gas). The annual cost per c.r». in 1900 worked out 
at 55°96d. The cost per C.. in September, 1905, worked out at 
4°37d. (3°59d. electric; 21:99d. gas). An offer by the London and 
India Dock Co. to take energy at 885d. per unit, subject to a 
three years’ agreement and a guarantee to take a minimum of 
300,000 units perannum, with a maximum load not exceeding 
100 Kw. at any time, has been accepted. 


King's Norton.—A refuse destructor which has been 
built by Messrs. Heenan & Froude for the U.D.C. at Lifford was 
officially opened recently. The building and plant cost about 
£14,000. Arrangements are being made with a syndicate for using 
fhe steam to generate electricity for lighting and power purposes. 
The syndicate proposes to put down plant near the destructor, and 
to take over the powers under the Council's electricity order for a 
short period. 


Maeclesfield.—In reference to our note in last week's - 


issue, Mr. W. R. Brown, wholesale ironmonger, electrical engineer 
and cycle agent, Macclesfield, writes that our information was 
“ evidently from a partisan source." He continues: , 

Without referring to the subterfuges which have been resorted 
to by the majority of our local Town Council to delay the intro- 
duction of electricity, either by a company or the Corporation, I 
beg to point out the following errors in your notes. 

“1. The voting was against an amendment to the proposed 
abandonment 'that no action be taken until the Inspector's report 
had been received.’ But the Council preferred to act on certain 
remarks: made by the Inspector at the very beginning of the 
inquiry, and before he knew anything of our local wants or cir- 
cumstances. 

“2. It is untrue that the Inspector made any such foolish state- 
ment as ‘that £20,000 at least should be the initial expenditure.’ : 

“3. He said nothing about any other ‘big expenditure in 
prospect,’ nor is there any other such so far as I, as a member of the 
Council, know of, except the purchase of a new gas-holder, which is 
being paid for out of the maintenance fund. 

"4. It is untrue that the ‘strong opinion against the scheme is 
led by Col. Brocklehurst, M. P.“ That gentleman has not taken 
any part in the discussion of the subject since he formed one of a 
deputation to the Board of Trade 12 months ago, and promised 
that if the Board would refuse a certain firm's application for a 
provisional order the Council would at once proceed with a scheme. 
The Council having fixed a limit of £16,000 and had a scheme pre- 
pared by a competent engineer, they now abandon it without wait- 
ing for the L.G.B.'s report.” 

Our information was derived through the ordinary news channels 
—a Press correspondent—but we have before us a full report of the 
discussion appearing in the Macclesficld Times. There it is stated 
that Alderman Fountain moved: That this Council proceed no 
further with the present electricity scheme." An amendment was 
moved by Councillor Coppock to the effect that the Council take 
no action until the report of the L.G.B. inspector has been 
received.” For this amendment 15 voted, but there were 26 
against, and the report adds, “the Mayor declared Alderman 
Fountain's resolution carried.” Does Councillor Brown wish us to 
understand that though the amendment was lost, the original 
motion was not carried? The “foolish ” statement attributed to 
the Inspector is not very different from that credited to Councillor 
Brown that a scheme could be worked on £16,000 to commence with.“ 

Councillor Brown is reported as saying it was very misleading to 
say they expected £16,000 would cover everything connected 
with the scheme. He did not think anyone except a lunatic would 
dream of such a thing." The inspector described the proposal as a 
skeleton scheme, but no one suggested that it was anything else." 
£16,000, then, for a skeleton scheme—how much more for one dressed 
with extras? £4,000? We cannot admit that there is any error 
in (1), and in regard to (2) there is little difference of consequence 
between the alleged statement of the inspector and that of Mr. Brown; 
and respecting (4) Alderman Fountain stated at the Council meeting 
that Alderman Brocklehurst, M.P. (who was absent) had said twelve 
months ago that "there did not appear to him to be any great 
demand for electricity in Macclesfield, and it would be better to 
let a company prepare a scheme.” In regard to (3) we have no 
local information regarding public works in prospect—perhaps 
probable extensions to the electricity scheme itself were in mind. 

We have no concern with the merits of the controversy—we are 
merely concerned to show that Mr. Brown's charges of partisan- 
ship are not justified, and that such “errors” as he points out are 
not errors at all. In any case the points are quite unimportant. 


Ormesby.— The U. D.C. gives notice in the London 
Gazette of its intention to transfer its prov. order to the Cleveland 
and Durham County Electric Power Co. 


Portslade.—The U.D.C. hasiagreed that the Joint Com- 
mittee appointed to go into the question of providing the district 
with electricity, shall ask their several Councils to allow them to 
expend a sum not exceeding: 20 guineas in getting expert opinion, 
"go that they might know where they were in dealing with that 
very astute body, the Electricity Committee of the Brighton 
Corporation.” 


Pudsey.—An Exhibition of electrical appliances was held 
in the Corporation electricity works last week. The display was 
illustrative of the uses of electricity in the home. A number of 
manufacturing firms lent apparatus for the purposes of the 
Exhibition. 

Salford.—The Electricity Committee has proposed to the 
Corporation that the L.G.B.’s sanction be obtained to its borrowing 
£7,720 to cover the cost and installation of a new turbo-generator 
and condensing plant at the Frederick Road station. This has 
been adopted. 


Sheffield.— An amendment for the rejection of the recom- 
mendation that Sir William Preece be retained at a fee not 
exceeding 100 guineas, to advise the Committee as to the 
desirability or otherwise of combining the Corporation stations for 
the production of electric energy, whether for lighting, power or 
traction, and also as to utilising the waste steam produced 
at the refuse destructors for the generating of electric power, has 
becn carried. 


South Africa.—The T.C. of Ladybrand has decided to 
approach the Government for a loan of £10,000 for electric lighting, 
water supply and other purposes. 

The T.C. of Heilbron has declined for the present the offer made 
by Messrs. Harris, Lee & Co. to take over the latter's electric 
lighting plant. 

The scheme to erect an electric power station driven by steam 
power on the Vereeniging coalfields, to supply the Rand Mines with 
electrical energy, has progressed ‘so far that a syndicate of German 
firms, including the Allgemeine Elektricitäts Gesellschaft and four 
German banks, ard Messrs. Lewis & Marks, of Pretoria, bas sub- 
scribed the capital of £2,000,000 needed for its consummation ; 
while two engineers of the first-named company are in South 
Africa to make final reports on the plans. The realisation of this 
scheme will mean the setback of the electrical utilisation of the 
Victoria Falls of the Zambesi for an indefinite period. 


Sunderland.—The T.C. has rejected the proposal of the 
City of Durham Electric Power Supply Co. to take over its E.L. 
undertaking. 

A further steam alternator is to be obtained for the Hylton Road 
station, and electrical plant at an estimated cost of £5,740. 

À reduction in the price of electricity is to be made by an allowance 
of 20 per cent. discount. 


Swinton and Pendlebury.—The B. of T. has 
informed the U.D.C. that the proposed agreement between the 
Council and the Lancashire Electric Power Co. for the transfer of 
the E.L. order appears to involve, to a greater or less degree, a 
divestiture of powers under the prov. order. The Board suggested 
that there should either be a complete transfer of the order for a 
period of years, the capital to be found by the company, or an 
arrangement whereby the Council should establish and work the 
undertaking and take energy in bulk from the company. The 
Council has decided to adopt the latter suggestion, and negotiations 
have been opened with this object in view. 


Tiverton.—Messrs. Suter & Co., the contractors for the 
electric lighting of the town, have suggested to the T.C. that the 
agreement now in the hands of the L.G.B. should be replaced by 
separate agreements, one dealing with the construction of the 
installation, and the other with the running of the scheme after- 
wards. The Council, however, seems pleased that there is a way 
out of the contract with Messrs. Suter, and has decided to take no 
action in the matter. 

The L.G.B. has refused to sanction a loan for the electric light- 
ing of the town. The E.L. order was obtained about 15 years ago, 
and & decision was reached about 18 months ago to install the 
light municipally at a cost of about £12,000. 


Walthamstow.—Cables are to be laid to Highams 
Park, and application is to be made to the L.G.B. for sanction to 
borrow £10,146, the estimated cost of the work. 


Warrington.— A L.G.B. inquiry was held last week 
into an application of the T. C. to borrow £7,000 for services, meters 
and mains. 


Waterford.—A deputation of the Corporation has waited 
on the B. of T. in reference to an application by a company fora 
prov. order for the electric lighting of the town. The deputation 
whilst in London consulted an expert on the matter, and in spite 
of advice to withdraw opposition to the Bill, the Corporation has 
Hin by a majority of one not to withdraw from its former 

ecision. 


West Ham.—The borough electrical engineer has recom- 
mended the Corporation to adopt a scheme whereby consumers 
may obtain arc lamps and other apparatus on the hire-purohase 
system. The proposal is that 16 per cent. be added to the cost and 
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fixing of the lamps, &c., the consumer to pay 25 per cent. of the 
total cost down and the balance in two years. Payments may be 
extended over three years, but in that case 20 per cent. isto be added 
to the cost. The deposit is non-returnable. The engineer states 
that provided the Corporation retains full control as to the selec- 
tion of consumers and the wiring contractors who do the work, no 
abuses can creep in. This report has been generally approved. 


Wisbech.—The Corporation has approved a new draft 
agreement with the National Electric Construction Co. The latter 
is to form & new company and repay part of the expenses incurred 
by the Council on the old scheme. "The T.C. agrees to spend not 
less than £200 per annum with the company. 


Wolverhampton.—The T.C. has decided to extend the 
free wiring system so as to make it applicable to all premises in 
the borough without regard to rental. Hitherto free wiring has 
not been carried out on premises let at lower than £40 per annum. 


TRAMWAY and RAILWAY NOTES. 


Canada.—It is reported that an electric railway, to be 
called the Canada Central, is to be constructed running from Mon- 
treal to Ottawa and on to the Great Lakes. 


Continental Notes,—GERMANY.— The Beuth Prize of | 


the Verein Deutscher Maschinen Ingenieure for the year 1906 will 
be awarded for a scheme for an electric hill railway 200 km. long. 
The difference in height between the two end stations will be 500 m. 
The service will be 50 goods, 10 passenger and three express trains 
in each direction, the former travelling at a speed of 45 km. and 
the latter 100 km. per hour. Regard is to be had to the saving by 
the return of energy to the line. The conductor system chosen 
must make use of a single overhead wire. 

ITALY.—Commandeur Andisio, of Florence, has presented to the 
Italian Government a project for an electric tramway between 
Livorno-Pisa and the baths of St. Julien for the purpose of 
obtaining a concession for the work. The new line will pass through 
the town of Pisa, and will conduct foreigners to the baths at St. 
dee which have been purchased by the Société des Eaux de 
Sauté. 

In order to utilise the power of the Caffaro, a committee has made 
application for the construction of an electric railway from Brescia 
rid Nave to the Austrian frontier. The provincial deputation has 
approved a loan of 600,000 fr. for the construction of this new linc. 
At the same time it has been /decided to accord to the Société du 
Chemin de fer Rezzato- Vobarno-Caffaro a sum of 200,000 fr. for the 
extension of the Vobarno line to Vestone, Valle Sabbia. 

The electric tramway service between Rome and Frascato has 
recently been inaugurated, saya an Italian contemporary. The cars 
have been manufactured by the Casa Diatto, of Turin, and the 
motors by the Casa Thomson ; they are the fac-simile of the cars 
used on the Milan-Monza line. 

HOoLLAND.—The British Consul at Amsterdam reports that a com- 
pany has been formed there with a capital of £625,000 with the 
object of constructing an electric tramway from the centre of 
Amsterdam to many of the more important towns and villages to 
the north of Amsterdam, having a total length of about 40 milos. 

Spain.—The Compania Vizcaina de Electricidad has obtained a 
concession for an electric tramway at Bilbao. 

The project has been approved for an electric tramway from the 
railway station of Sarria to Vallvidrera. The Compagnie du 
Chemin de fer de Sarria at Barcelona has made application for the 
concession. ; 

According to the Spanish Press a service of electric automobiles 
for passenger traffic is shortly to be installed between Balagner and 
la Leo d'Urgel, as well as other services. 


According to the German Consul at Madrid the administration of 


the Sociedad de los Tranvias de Valladolid” has decided to 
extend the system of tramways and to substitute electric traction. 

The construction of an underground electric railway in Madrid is 
under the consideration of the Circulo de la Union Mercantil. 

A concession to construct an electric tramway between Zumarraga 
and Azcoitia has been granted. 

PolaxD.— The horse tramways in the town of Warsaw are being 
converted into an electric line. The necessary rails and poles are 
being furnished by native concerns. 

SWITZERLAND.—The equipment of the Valle Maggia railway 
from Locarno to Rignasco has been entrusted to the Maschinen- 
Fabrik Oerlikon, Switzerland. The track, 274 km., with a maxi- 
mum rise of about 33 per cent., will be built as a narrow gauge line, 
1 m. wide, to carry trains up to 55 tons weight, and will be worked 
with single-phase current at 5,000 volts. The rolling stock will 
consist of four-wheeled motor wagons, each having four 40-H.P. 
single-phase motors for both passenger and goods carriages. The 
motor wagons will be fitted with the Oerlikon patent collectors. 
For power generation, a waterhead of 250 m. will be utilised, 
driving two generators, each of 350 k. v. A. The Valle Maggia rail- 
way will be the second railway in Switzerland worked by single- 
phase current, the first being the Seebach-Wettingen line, also 
equipped by the Oerlikon Works, and using single-phase current at 
15,000 volts. 


Durham,—The B. E. T. Co. has informed the local 
authorities that it intends applying to the B. of T. for s pro- 
longation of time to October 4th next for the completion of the 
works authorised by the Durham and District Light Railways 
Order, 1901. 


Glasgow.—At the half-yearly meeting of the shareholders 
of the Caledonian Railway Co., on Tuesday, Sir James King, Bart., 
who presided, said that, owing to the lavish services of electric 
tramways in the neighbourhood of Glasgow, the short-distance pas- 
senger traffic during the past few years had been seriously 
diminished. In the corresponding half-year of 1901 they carried 
upwards of 3,000,000 more passengers than in the past half-year. 
During the last three years the number of short-distance passengers 
had kept pretty steady, and he was hopeful that they had seen the 
worst so far as tramway competition was concerned. 


Greenock.—The report of the directors of the Greenock 
and Port-Glasgow Tramways Co. for the year ended December 31st 
last, states that the number cf passengers carried during the twelve 
months was 7,623,694, as compared with 6,044,388 in 1904. The 
average receipts per passenger were l'06d., as against 108d. ; the 


average working expenditure per passenger was ‘66d., as against 


62d.; and the proportion of expenses to receipts was 62°6 per cent., 
as compared with 57˙5 per cent. 


Halifax.—The Corporation Tramway Committee is being 
urged to accede to a proposal of the West Yorkshire Tramways Co. 
for running the company's cars over the Corporation tramway 
system between West Vale and Halifax, and also between Brig- 
house and Bailiffe Bridge. In consideration of its opposition to 
the Tramways Co.'s Bill, now before Parliament, being withdrawn, 
the Corporation is to be guaranteed a profit on the new traffic. 
If this arrangement is effected passengers will be able to travel 
from Halifax to Huddersfield, and also from Bailiffe Bridge to 
Huddersfield, without change of car. 


Liverpool.—It is understood that the Lancashire and 
Yorkshire Railway Co. intends to electrify the line between the 
Exchange terminus at Liverpool and Aintree, vid Marsh Lane. 
The line between Exchange station and Marsh Lane is already 
electrified as a portion of the Southport line. The Aintree line 
proceeds from Marsh Lane by a curved incline, and crosses the 
Southport line by means of a bridge. The electric system will 
thus be extended to Aintree, and probably the next step will be 
another junction at Marsh Lane with the Liverpool Overhead 
Railway system, similar to the one at Seaforth. 

The report of Lieut.-Col. Von Donop to the B. of T. relating to 
the tramway accident which took place on January 22nd, states 
that the driver probably started from the top of the hill at a some- 
what high speed, and reversed the current to check the speed, 
"blowing the switch.” He closed the switch and did the same 
thing again, and then lost his head; the hand-brake was only 
applied when the car was approaching the curve, too late to pre- 
vent a derailment. The maximum gradient on the hill was only 
1 in 17:5, and the Inspector considered that the hand and electric 
brakes provided should have amply sufficed to keep the car well 
under control, with ordinary care. | 


Llandudno.— Messrs. Bruce Peebles & Co., who have 


arranged to take over the Colwyn Bay-Llandudno Light Railway 


from the original promoters, have obtained the support of the 
U.D.C. to an application for a further extension of time for be- 
ginning operations. 


London. — METROPOLITAN — DisrRicT RAILWAY. — 
Replying to a question in the House of Commons relative to the 
number of accidents on the District Railway, Mr. Kearley, on 
behalf of the B. of T., said he was communicating with the railway 
company on the matter. 'There was no reason to suppose tbat the 
employment of one man only on the motor“ was a source of 
danger. 

L.C.C.—In answer to questions at Tuesday's meeting, Captain 
Hemphill, the new chairman of the Highways Committee, said that 
in four years only about thirty miles of tramways had been dealt 
with, little more than seven miles a year. Daring 1906 only 3% 
miles were reconstructed. When it was stated that there were 115 
miles of tramways in London that ought to be electrified, and that 
to give an adequate service there should be at least 300 miles, it 
was obvious that the work of reconstruction should be expedited. 

The Council's policy was frequently oppor and obstructed 
by borough councils. He did not think the Council would ever 
consent to private companies running electric tramways in London. 
It was possible that the Council would ask Parliament for powers to 
run motor-omnibuses in connection with tramways. 

East Lox DON RarLway.—Correspondents writing to the Times 
are urging the immediate electrification of this line, and of the 
management. One states that the cost of conversion would be 
very small, power being derived from Lot's Road, while the rolling 
stock of the underground lines could then run over the railway. 
The terms of the lease, however, appear to cause difficulties. . 

CHARING Cross, EusroN anD HaMPsTEAD Rartway.—The 
accident which threw the Charing Cross Railway out of use proved 
of immense advantage to the above-mentioned tube railway 
company, as it enabled them, by arrangement with the S.E. and 
and C. R. Co., to sink their shaft downwards in the station yard, 
instead of boring upwards at great cost. The work was completed 
last week, in time for the reopening of the station. 


Lowestoft,—As the working of the Corporation tramways 
has not been attended with a reasonable profit, it has been decided 
to advance the ordinary fares during June, July, August and 
September from 1d. to 14d. 
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Manchester.—Councillor G. Jackson, the general secre- 
tary of the Tramway Men's Union, last week stated that he could 
not possibly counsel the men to accept the terms offered by the 
Corporation. ` 

In the event of a strike it will affect 700 drivers and 800 guards. 
The Tramway and Vehicle Workers’ Union, to which the men are 
affiliated, has accumulated capital to the amount of £20,000, and, in 
addition, has an income of £450 a week from subscriptions. The 
bulk of this money would be available for strike pay. "The Society 
claims to be the largest, most wealthy and most powerful organisa- 
tion of tramway and vchicle workers in existence. In the event of 
the men deciding to hand in their notices, a fortnight must elapse 
before the cars are brought to a standstill. / 

For some time past the Salford men have been in receipt of an 
extra 4d. per hour for Sunday labour, and there are other little 
items that make for the betterment of the men’s oondition. If, 
however, the Manchester agitation is successful, there ie every 
reason to believe that a similar movement for time and a half would 
be started. 


Oxford.— According to the local Press, an exhibition of 
the Dolter surface-contact system is to be opened in the town 
io-day. 


Bournemouth.—The Corporation having made applica- 
tion to the B. of T. for permission to increase the existing speed 
limit for tramcars from 12 to 14 and 16 miles an hour on certain 
portions of the system, Major Pringle, one of the inspectors of the 
Board, recently paid an official visit of inspection, and went over the 
entire system. 

On Monday next the Light Railway Commissioners wil! hold an 
inquiry with respeet to an application for powers to construct & 
light railway from Bournemouth to Swanage, vid Branksome Park 
and Sandbanks, and also to build a conveyor bridge over the entrance 
to Poole Harbour. 


Nalford.—At the meeting of the Salford Town Council 
on March 14th, it was resolved that an automatic point controller 


for the tramways be adopted at an éxpenditure of £1,488, experi- 
ments having proved successful. 


Southport.—The T.C. has decided to oppose the appli- 
cation for an extension of time for the construction of the 
Southport-Lytham electric tramways. 


South Shields.—The B. of T. inspection of the clectric 
tramways was to take place on Wednesday. 


" Taunton.—The T. C. has approved of the increase of 
speed suggested by the B. of T., and of an extension of the tram- 
ways to Rowbarton. 


TELEGRAPH and TELEPHONE NOTES. 


— á— ——— 


Canada.—The Select Committee of the Manitoba 
Legislature appointed to investigate the general telephone con- 
ditions and report to the Provincial Government has emphatically 
endorsed Government ownership of the telephone. 


Hull.—The Corporation has considered the proposal of 
the National Telephone Co. to purchase the telephone undertaking, 
and has referred the matter back to the Telephones Committee. 


London-Glasgow Cable.—The Postmaster-General has 
informed the secretary of the Edinburgh Chamber of Commerce 
that the underground telegraph cable between London and Glasgow 
will be in working order by the 31st inst. 


May Island.—Operations connected with the repair of 
the May Island (Firth of Forth) telegraph cable have been success- 
fully carried out, notwithstanding the recent stormy weather. 


Postal Telegraph Clerks’ Conference,—Last week 
the Postal Telegraph Clerks’ Association held their annual con- 
ference at Birmingham, 92 delegates being in attendance. Reso- 
lutions were passed expressing gratitude to the Postmaster-General 
for admitting the principle of trade unionism, and to the Govern- 
ment for appointing a select committee of inquiry. A resolution 
in favour of 3d. telegrams was adopted, and various political 
matters were discussed. 


Post Office Servants.—A Select Committee of the 
House of Commons has been appointed to inquire into the wages 
and position of the principal classes of Post Office servants, and 
also of the unestablished sub-pustmasters; to examine the con- 
ditions of employment of these classes, and to report whether, 
having regard to the conditions ard prospects of their employment 
and to the standard rate of wages aud position of other classes of 
workers, the remuneration they receive is adequate or otherwise. 


Post Office Telegraphs.—An official return relating 
to the Post Office telegraph and telephone service in the year 
ended March 31st, 1905, shows that the expenditure exceeded the 
total receipts by £987,739 10s. The total expenditure was 
£4,839,458 138. 54d. 


Swansea,—It is stated that the National Telephone Co. 
has offered to take over the Corporation telephone system on the 
basis of reimbursing the Corporation the whole of the expense 
incurred, as at Hull. The Corporation, however, with other towns, 
is in negotiation with the Government. 


Telegraphic Interruptions and Repairs :— 


CABLES. InmTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) sö os .. Aug. 96, 1901.. T 
Dominica-Martinique .. os v* se .. May 7, 1 T 
St. Luola- Martinique Si " .. May?, 1 . ae 

ssa-lasa (Yemen) Camaran sa . Oot. 1 i x 
Cayenne-Pinheiro x s m "S .. Aug. 18, 1902. $s 
Port Arthur-Chifu (Closed) .. s $5 .. Mar. 7, 1904.. 5 
Jamaica-Colon ee oe ee ee ee ee Jan. 5, 1906 .. ee 
Cadis-Tenerif eo ee ee ee ee ee July 20, 1906 .. ee 
Tarifa-T er .. RA - si s „ Jan. 18, 1904 .. ae 
Puerto Plata-Martinique à "à oe .. Oct. 80, 1905 .. e 
ft. Vincent-Grenada  .. " $a ‘a .. Feb. 16, 1906 .. Mar. 18 
8t. Vinoent-St. Lucia .. " Veo ue .. Feb. 16, 1906 .. SE 
Tangier-Cadiz  .. A xs i Ys .. Feb. 18. 1906. xt 
Alexandria-Lamaca 2 si 78 vis .. Feb. en, 1906. Mar. 20 

LANDLINAS, 

Puerto- Barrios 


T os 2 os eee Aug. 38, 1908 .. ee 
Communication with Brazil via Galveston . July 18, 1905 as 
Bachkale-Deliman e "T" m m .. Feb. 12, 1906 .. 8 
Alaska Landlines.. s sa v $5 .. Mar. 9, 1906.. Mar. 12 

Venezuela.—The Afornin Post deals with the cable 
dispute in a leader, in which it shows that the '''Taignv affair 
merely amounted to the "exclusion" of this gentleman from 
Venezuelan territory and not “ expulsion,” for he had no right to 
board the Afartinique without the assent of the Government to 
which he was accredited; this was admitted by M. Taigny, and 
amounted to a technical violation of the prescriptions attaching to 
his position. 

Wireless Telegraphy.— According to the Continental 
Press, an Austrian officer in the Department of Posts and Tele- 
graphs has invented an apparatus suitable for wireless telegraphic 
communication at a distance of 70 kilometres, which can be folded 
and carricd by automobile. The length folded is 34 metres, and 
extended 26 metres. 


— — —— -—! 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—March 97th. Electric lifts for the Technical 
Institute. Architect, Mr. S. Stevenson, 83, Royal Avenue. Deposit 
£2 2s., returnable. 


Belfast.—April. 16th. Coal and ash conveying plant, 
bunkers and chain-grate stokers. Sce Official Notices” to-day. 


Belgium.—April 19th. * Maison Communale " Couvin 
(Namur) are inviting tenders for the electric lighting of the town. 
Further information may be obtained from the '' Secrétariat Com- 
munal."— Zoard of Trade Journal. 


Bolton.—March 29th. Materials and stores for the 
electricity department ; also one continuous current electric gene- 
rator and one steam engine. Sce Official Notices March 9th. 


Briton Ferry.—March 26th. Sub-station switchboard, 
feeder and distributor cables, feeder pillars, joint boxes, arc lamps 
and standards, for the U.D.C. See “ Official Notices " March 2nd. 


Chester.— March 31st. Construction and electrical 
equipment of tramways (permanent way, bonds, and overhead 
equipment) for the Corporation. See Official Notices“ March 9th. 


Dover.—April 2nd. Surface condenser and Edwards air 
pump for the Electricity Department. See “Official Notices" 
to-day. tos 
Dublin.— March 27th. The Lighting Committee invites 
tenders for the electric lighting of the Montgomery Street housing 
scheme buildings. Specification, &c., from the City Electrical 
Engineer, Fleet Street, Dublin. 10s. 6d. returnable. 


Glasgow.—April 4th. Stores and fuel for the tramways 
department. Specitication, &c., from Mr. J. Dalrymple, General 
Manager, 46, Bath Street. : 

Gillingham.—March 26th. Coal and meters for the 
electricity department. See “ Official Notices” March 2nd. 


L. X Y. Railway.—April 2nd. Stores for 12 mcnths, 
including signaland telegraph fittings, also signal, telegraph and 
electric light wires. Mt. Duffin, Stores Department, Osborne 
Street, Manchester. 

Leeds.—April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 Kw.), condensing plant and piping, for the elec- 
tric lighting department. See Official Notices” February 23rd. 


L.C.C.—March 26th. Lighting and power installation 
for the Long Grove Asylum, Epsom, now erecting. See “ Official 
Notices February 23rd. 
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L.C.C.—March 27th. High and low-tension switchgear 
for certain sub-stations. See Official Notices, “c March 9th. 


L.C.C.—March 27th. Three low-tension feeder switch- 
boards for tramway sub-stations. See “ Official Notices" March 
16th. 


L.C.C.—March 27th. Eleven 500-kw. induction motor- 
generators, and three 50-kw. ditto, for tramway sub-stations. See 
“ Official Notices" March 16th. 


Luxembourg.—June' 1st. The municipal authorities of 
Luxembourg are inviting proposals for the public electric lighting 
of the town, and for the'construction of several lines of electric 
tramways. 
sentito, Le Secretariat de la Ville de Luxembourg. 


Perth.—March 26th. 3,000 tons of small coal for the 
electricity works. Mr. John Lambert, Burgh Electrical Engineer. 


Portsmouth.—April 10th. Stores, &c., for the Cor- 
poration. See “ Official Notices ” to-day. . 


Saffron Walden.—The Council invites offers for the 
purchase or working of its prov. order. See Official Notices“ 
to-day. 


Salford.—April 21st. One 750-Kw. steam turbo-gene- . 


rator and condensing plant. Sec “ Official Notices” to-day. 


Stockport.—March 29th. Electric motors, also steam- 
driven condensing plant for the electricity department. See 
„Official Notices“ March 16th. 


Sunderland.—March 28th. Stores, also ticket punches» 
for the tramways department. See “ Official Notices " March 9th. 


Sunderland.—March 30th. One 750-Kw. three-phase 
steam alternator, one 300-K w. static transformer, and two portable 
air compressors for the electricity department. See Official 
Notices” March 9th. | 


Sunderland.—April {th. Steam, &c., piping for Hylton 


Road station extensions. Sec ‘ Official Notices " to-day. 


Wallasey.—April 18th. Boilers, 500-Kw. steam alter- 
nator (single-phase), also extensions to electricity works buildings, 
for the U.D.C. See “ Official Notices” to-day. 


Wrexham.—March 23rd. Supplies for the Council's 
electricity department. See “ Official Notices” March 9th. 


CLOSED. 
Barnes.—The D. C. has placed the contract for a 


300-Kw. steam dynamo and switchgear with Messrs. Siemens Bros., 
at £1,975. ‘There were 60 tenders, and there were some lower than 
that recommended, but they were either not to specification, too 
light, or were not offering such a high efficiency as the machine 
recommended. 


Bloemfontein.—The contract for the supply of the 
sub-station ‘ equipments, to Messrs. Robert Hammond & Son's 
specification, consisting of 43 high-tension three-phase panels, 43 
low-tension panels and 40 transformers, has been placed with 
Messrs. J. E. Spagnoletti & Co., of Goldhawk Road, W. 


Brighton.—The T.C. on March 15th accepted the 
tender of the British Westinghouse Electric & Manufacturing Co., 
Ltd., for work in connection with the air pump motors at the 
Southwick Works, at £138. 


Brush Contracts.—The following contracts have been 
booked by the Brush Electrical Engineering Co. :— 


For the Dublin, Wicklow & Wexford Railway (per Manning & Wardle), two 
motor coach bodies. 

For the South London Electric Supply Corporation, 60-kw. motor-generator. 

For Croydon (per British Westinghouse Co.), 15 double-deck tramcar bodies. 

For the Great Eastern London Suburban Tramways & Omnibus Co., 10 
motor-omnibus bodies. 

For Poole Corporation, Parkestone tramways, extension permanent way, 
overhead line and cables. 

For the Gosport & Fareham Tramways Cu., three double-deck cars with 
trucks and Brush motor equipments. . 

For the Portsdown & Horndean Light Railway Co., two double-deck cars 
with four-wheel trucks. 


Bucharest, Roumania.— The order for the complete: 


electrical equipment for the cotton and bleaching mills being 
erected by Messrs. Coddington & Lamb has been placed with 
Mesars. Veritys, Ltd., Manchester. 


Croydon.—The Tramways Committee of the T.C. bas 
accepted the tender of the British Westinghouse Electric and 
Manufacturing Co., Ltd., for 15 double-deck single-truck tramcars, 
at £7,822. 
The T.C. has accepted the tender of Messrs. H. Casperd & Co., 
of Croydon, for the installation of the electric light at the new 
fire station. 


Particulars may be obtained from, and offers are to be 


Gravesend.—The T.C. has accepted the tender of the 
General Electric Co. for the supply of additional plant for the 
electricity works, at £2,014. 


Hampton.—The U.D.C. has accepted the tender of 
Messrs. Stuart & Moore for the installation of electric fire alarms, 
at £326. 


London.—Papvincton.—The B.C. has accepted the 
tender of Mr. C. Mickleburgh, at £604, for removing the existing 
electric lighting installation and supplying and fixing a new 
one in its stead. 

L.C.C.—The Highways Committee of the L.C.C. has received 
the following tenders for the side-slot rails for the tramways in 
Kingsland Road :— | 

Frodingham Iron & Steel Co. (recommended) xu 


Steel. Peech & Tozer .. T ; 5641 
P. & W. MacLellan ... .. T x is 8,640 


Estimate, comparable with tenders, £2,915. 


The tenders do not include the provision of fishplates. That 
recommended for acceptance is subject to the approval of the Board 
of Trade to the adoption of the side-slot conduit system. 

The expenditure of. £23,168 is to be incurred for the recon- 
struction and doubling of the existing single line in Goswell Road, 
between Clerkenwell Road and Ashby Street, and for the execution 
of the necessary paving works. Messers. Dick, Kerr & Co., who 
were recently awarded the contract for the reconstruction of the 
tramways between Bloomsbury and Poplar, are to carry out this 
additional work. 2 

WESTMINSTER.—The City Council has accepted the tenders of 
the following for the annual supply of electrical fittings :—Messrs. 
G. Angus & Co., H. A. Jackson & Co., London Electric Wire Co., 
Ltd., Sunbeam Lamp Co., Ltd., United Asbestos Co., Ltd., R. Wood 
and Co. | i 

PoprrAR.—The Lighting Committee has accepted an offer by 
Messrs. Charles Webster, Ltd., to purchase for £300 an electric 
crane, which was installed at Bromley depót in 1901 in connection 
with the scheme for coal delivery. 

HackNEv.—The B.C. received 11 tenders for the annual supply 
of coal for the electricity works. The tender of Messrs. Phillips 
and Co., Ltd., of First Gallery, Coal Exchange, E. C., was accepted 
for the supply of Butterley fine slack coal, at 9s. 7d. per ton (less 
ld. per ton discount), in barge alongside the works. . 

HAMMERSMITH.—The B.C. has accepted the following tenders for 
annual supplies in connection with the electricity undertaking :— 

Coal (18 tenders), Messrs. William Cory & Sons, Ltd., Crynant or Brynsci, 
hard dry, large, 14s. Sd. per ton; Powell Duffryn, free burning, large, 16s. 7d. 
per ton; Wynant, free burning, small, 18s. 8d. per ton; the Crynant Colliery 
Co., Ltd., Crynant Thro’ and Thro’, hard dry, small, 12s. 10d. per ton; Crynant, 
Welsh, sinali, hard dry, 118. ld. per ton; the Main Colliery Co., Ltd., No. 1 
Main Thro’ and Thro’, free burning, small, 14s. 4d. per ton. 

Electricity meters, Ferranti, Ltd., 110 volts, 5 amperes, £1 17s. 3d.; 10 amperes, 
£1 17s. 9d ; 15 amperes, £1 17s. 9d ; 20 amperes, £2; 25 amperes, £2; 40 amperes, 
£2 88. 6d. ; 50 amperes, £2 88. 6d. ; 220 volts, 5 amperes, £1 17s. 3d. : 10 amperes, 
£1 178. 9d. ; 15 amperes, £1 17s. 9d. ; 20amperes, £2; 25 amperes, £2; 40 amperes, 
£2 88. 6d. ; and 50 amperes, £2 Rs. 6d. > 

Machinery lubricating oils, W. H. Wilcox & Co., £288 6s. 8d. 

Packing and jointing material, Messrs. F. Bird & Co., £119 15s. 10d. 

Tools, Messrs. J. Gibb & Co., £170 Os. 11d. 

Metals, Messrs. F. Bird & Co., £188 188. 4d. 

Gange glasses, Messrs. J. W. Pimblett & Co., £17 12s. 6d. 

screws, Messrs. F. Bird & Co., £18 16s. 

Electrical goods (accessories), the General Electric Co., Ltd., £21 1s. 2d. 

Electrical goods (insulating), Messrs, Pryke & Palmer, £64 Os. 1d. 

Files, A. B. Bosher & Co., Ltd., £76 10s. 9d. 

Oilman’s goods, Middleton Bros., £807 65. 6d. 

Insulated wires, W. T. Garnett's Cable Co., £544 11s. 1d. 

Fire bricks, clay, lime, &c., Hall & Co., £187. 

Arc lamp globes and lamp shades, Mayer & Co., £62 2s. 

Brushes and brooms, Messrs. F. Bird & Co., £65 7s. 6d. 


Manstield.—Tne T.C. has accepted the tender of Messrs. 
Alley & McLellan for overhauling the two engines at the electricity 
works, at £200. 


Potteries,—The Potterics (Staffs.) Electric Traction Co. 
have placed an order with the Brush Electrical Engineering Co., 
Ltd., for the supply of five tramcars, at £800 each. 


Sunderland.—The tender of Messrs. Bruce Peebles and 


‘Co. for a fourth motor-generator for the Pallion sub-station, and 


that of the Electrical Co. for switchboard extensions there, have 
been accepted by the T.C. 


Walsall.—The T. C. has accepted the tender of Thomas 


Parker, Ltd., for two transformers, for £1,430. 


Walthamstow.—The U.D.C. has accepted the following 


tenders for annual supplies of tramway stores :— 


Axle brasses, Brush Electrical Engineering Co. 

Dash lights, Player & Mitchell. i 

Brass dust caps, brush-holders, field coils, resistances, Brit. Westinghouse Co. 

Axle box covers, axle box spring lids, Brush Electrical Engineering Co. 

Gear cases, British Westinghonse Co. 

Passenger bells, bell pushes, earth indicator fuses, grab handles, door handles, 
Player & Mitchell. 

Plate glass and indicator glass, Guod Bros. 

Carbon brushes, General Electric Co. 

Bearing springs, spiral truck springs, car wheels, car wheel axles, axle springs, 
brake blocks, Brush Electrical Engineering Co. 

Armature pinions, gear wheels, axle bearings, armature bearings, British 
Westinghouse Co. 

Trolley wheels, standards, heads, poles and pole-springs, trolley head vul- 
canised brushes, trolley boom sleeves, trolley boom collars, trolley rope, Breck- 
nell, Munro & Rogers. 

Trolley head rubber sleeves, coach screws, flle card, spring washers, brass 
washers, leather strip, l-in. compound strip paper and mica, flax, beast wash 
leathers, sponges, tools for tower wagon, R. F. Coulston. 

Overhead equipment accessories, Brecknell, Munro & Rogers. 

Oils, colours, &c., motor axle grease, vaseline, soft soap, J. Bentley & Co. 

Rubber for plate glass, cotter. pins, panel pins, compound for juint boxes, 
Asphaltine, Croager Bros. 

Tools for tower wagon, &c., R. W. Blackwell & Co. 
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Whitehaven.—The T.C. has accepted the tender of the 
General Electric Co. for the eneuing year’s supply of electric glow 
lamps, and that of the Reason Manufacturing Co. for fuse boxes. 


FORTHCOMING EVENTS. 


To-day's Events (Friday, March 28rd).—At 5 p.m. Physical Society Mecting at 
University College, Gower Street. Prof. F. T. Trouton on Uni- 
lateral Electric Conductivity over Damp Surfaces." Prof. J. A. 
Fleming on The Construction and Use of ‘Oscillation Valves for 
Reotifying High-Frequency Electric Currents.” 
At 7.80 p-m. I. E. E. (Manchester Students). Mr. R. C. C. Yates on 
“ Lubrication and Lubrioants, and Mr. W. Browning on Notes 
on Electrical Conductivity.” 
Electrical Standardising, Testing and Training Institution. Mr. W. R. 
Cooper on Electrical Acecumulatórs." (Lecture II.) 


Saturday, AA 94th.—At3 p.m. Royal Institution. Prof. J. J. Thomson on 


he 5 Theory of Matter.“ (Lecture IV.) 
Monday. March 26th.—At 8 Society of Arts. Prof. V. B. Lewes on Fire, 
Fire Risks, and ire Extinction." (Lecture III.) 
Tuesday, Maren 27th.—At 7.80 p.m. I.E. E. (Manchester) Mr. L.J. Hunt on 
ternating Current Motors.’ l 
Wednesday, riae 98th.—At 7.90 p.m. I. E. E. (Students). Mr. M. G. Tweedie 


on Electric Ignition, with special reference to its application to 
Internal Combustion Engines. 


Av pm Society of Arts. Mr. A. J. Martin on Coal Conservation, 
o ; 


wer Transmission and Smoke Prevention.” 


Thursday, March 29th.—At 5 p.m. Royal Institution. Prof. B. Hopkinson on 
% Internal Combustion Engines. (Lecture II.) 
At8p.m. LE.E. Extraordinary Meeting. Mr. C. P. Sparks on Elec- 
trical Equipment of the Aberdare Collieries of the Powell Dutfryn 
ts * Electric Winding Considered Practically and Commercially," 
Mr. W. C. Mountain. (Abstract of paper read and discussed at 
anchester on January l6th.) Adjourned discussion. 
Friday, March 80th.—At 9 p.m. Royal Institution. Prof. P. Zeeman (Amster- 
dam) on Recent eas in Magneto-Optics."' 
Electrical Standardising, Testing and Training Institution. Mr. J. B.C. 
Kershaw on “ Fuel Economy in Electric Lighting.” 
At 8 p.m. Electro-Harmonic Society. Lust Smoking Concert of the 
season. 
Saturday, rp 81st.—At 9 p.m. Royal Institution. Prof. J. J. Thomson on 
N Theory of Matter." (Lecture V.) 
At 7.50 5 p. P lasgow Technical College Scientific Society. 


Annual! 
General Meeting. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


Tux following orders are issued :— 

Monday, March qun — * A " Company, recruits’ infantry drill, 6 p.m. ; technical 
instruction, 7 

Tuesday, March th. “Bp " Company, recruits’ infantr iat ra 6 p. m.; technical 
instruction, 7 p.m.; medical examination recruits, 

Wednesday: Marc 98th. —“ A’ badge examination for RC " and “D” Com- 


Thursday, March 29th.— 


s c Company, recruits’ infantry drill, 6 p.m. ; technical 
instruction, 7 


m. 
5 Company, recruits’ infantry drill, 6 p. m.: technical 


Baturday, March Bist. t — Week- end instruction for * C Company (Birmingham 
detachment). 
J. H. S. PHILLIPS, Captain E. E. 
For O. C. E. E. R. E. (V.). 


NOTES. 


British Canals.—The subject of canals finds no favour 
with Mr. Pratt, who writes to the Times in criticism of that 
journal’s articles on question. According to Mr. Pratt, the success 
of Belgian canals is largely due to the fact that Antwerp is the 
main gateway of Northern Europe, and the canals of Belgium are 
merely roads for a great deal of traffic that has no connection with 
the trade of Belgium. The goods carried are merely in transit to 
Germany or elsewhere, whereas British canals would serve merely 
local requirements. Mr. Pratt does not explain clearly why 
the canals did so well before they were grabbed hy the railways. 
He does, however, lay great emphasis on the many locks of our 
canals, which number on various canals 92 in 32 miles; 58 in 16 
miles, including 30 in 3 miles; a staircase of 59 ft. lift, and 45 
tunnels from 100 to 3,000 yards. He ignores the fact to which we 
drew attention in our issue of March 9th, that if the works of a 
canal are heavy, 80, also, must be those of the competing railways. 
But no one intends to repeat allthe little lift locks now existent. 
Their number would be reduced, or they would be replaced by lifts 
in place of staircases of locks. It should not be forgotten that 
every one of the old canals was made by hand labour at great cost. 
‘The modern excavator, the dredger and other machines, would 
make short work of canals much larger than the old ones, and had 
they to be reconstructed along the old routes, many of the summit 
levels would be lowered, while the approaches would be carried 
further forward without locks, and in this way it would be prac- 
ticable to crowd up half a dozen locks into a short length, and 
replace them by a lift. This question of mechanical excavation 
seems quite to have alipped out of mind of those who make so much 


fuss about locks, and seem to think it impossible to make the canals 
larger than present sections because of cost. They quite overlook 
the capacities of the various excavating machines. 

In Holland, where canal construction is always more or less in 
progress, they are very Catholic in their use of excavating 
machinery, and employ every variety. For extension and deepen- 
ing of already existing canals dredging is much resorted to, and is 
a cheap way of removing spoil It must not be forgotten that 
there are successful canals other than the two we have specially 
named. The Weaver navigation is one such canalised river almost 
wholly artificial, and it is in excellent order, and does a large busi- 
ness. The Aire and Calder navigation is another excellent sample 
of n successful canal. 

But all these successful undertakings are frec from railway 
control, and tnough railway apologists may say that the railways 
have not strangled the canals, it is strange that independent under. 
takings should continue to prosper in epite of the fact that they 
have been deprived of the support of feeders, and that there is no 
system in the canals of the country. There can be no system 
e pieces of what should be a system are connected by narrow 

hs capable of taking 20-ton boats only. It is as though the 
Mi land Railway were to attempt a fast service to Manchester 
with a piece of single track 3-ft. gauge interposed between Luton 
and Bedford. 


The Drivers Yarn.— 


Gentle reader, have you ever 

In a station been on night watch ? 
Been on night watch in a station, 
Where the load is very steady, 
Where the engines are most gracious, 
Where the boilers give no trouble, 
Worry with the pumps— unheard of, 
The condensers never sworn at. . 
And there really are (or should be) 
Stations with such goodly features. 
You are, therefore, on the night shift, 
And the load is very steady, 

All the engines running sweetly, 
All the boilers steaming nicely ; 
Every pump its duty doing, 

Each condenser quite reproachless. 
Now there is, in many a station, 
One (he ofttimes is a driver) 

Who of yarns is simply chockful, 
For he once was in the Army: 
Then, anon, he was a sailor, 

Cast away on desert islands, 
Nearly eaten up by blackmen, 
Almost gobbled by a tiger, 

Well nigh vanquished by a lion. 
Thus his tales are very thrilling 
(And his thirst, it is prodigious), 
As the time now passes slowly, 

To beguile an odd half hour 

You resolve to pay a visit 

To old Joe, the grizzled driver, 
For he has the reputation, 

n Of possessing yarns most marvellous ; 
And there's nothing he likes better, 
Than to fondly dwell upon them. 

" Rather warm, Joe," you remark 

(For it is the height of summer). 

* Pretty fair, Sir; pretty fair" 

(And you know there's something coming). 
“ Talk of heat, though, that reminds me 
Of a rummy thing wot 'appened 

Out in Egypt, where its 'otter 

Than the inside of a boiler. 

I was with an expedition. 

It was when I was a corporal, 

In the reg'ment you've 'eard me speak of. 
We was marchin’ cross a dessit. 

Talk of 'eat—well it was shockin', 

And the sand and wind was chronic, 

An’ my bloomin' throat was drier 

Than an engineerin’ tex’ book. 

Well, Sir, we’d the sun behind us, 

And was marchin’ easy order. 

I ’ad—er—hought, the day precedin', 
Some eggs from a native village, 

And 'ad shoved them in me pannikin, 
Which was fastened to me knapsack. 

As I said, the heat was shockin'. 

Well, sir, if you will believe me, 

When we ’alted for the night, 

Starts to get our suppers ready ; 

When I opens up me pannikin, 

All those eggs was nicely scram 3 
BANG! ‘Hullo, there goes a breaker!” 
Thus abruptly ends his story 

(But he got his drink the next day).—B.N.F. 


Some Tests of Allis-Chalmers Engines. 
modern fashion—as some have called it—of using steam turbines 
in electric supply works, sight must not be lost of what the 
reciprocating engine can really do. A reminder of this reaches us 
in the shape of a test of some Allis-Chalmers engines, which appears 
in full in the pages of our American contemporary, the Railway 
and Engineering Review. The engines in question were of the twin- 
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cylinder vertical-horisontal engines, fitted with Reynolds-Corliss 
valves, and running at 75 r.p.m., the rated full load being 7,500 
LH.P. The specification called for a consumption of 12°25 lb. 
of dry saturated steam at 175 lb. pressure, with a 26-in. vacuum. 
The actual consumption proved to be 11:96 lb. per r.H.P.-hour, or 
17°34 lb. per Kw.-hour at the works’ switchboard of the purchasers, 
who were the Interborough Rapid Transit Co. of New York City. 
The tests were, however, made under conditions not ideal, as the 
test load, during the 15 hours, was that provided by the station 
load. The steam consumed was not taken by weighing tbe actual 
amount of steam condensed, but by measuring the boiler feed and 
correcting for the boiler leakage. The load being anything but 
constant, the power was determined by tested integrating watt- 
meters, the readings of which were reduced to LR. p. by running the 
generator as a synchronous motor, the electrical input being added 


to the switchboard readings. Despite all these possible sources of 


error, pains were taken to make the test authoritative, and the 
results were regarded as beyond question by the partics chiefly 
interested. The performance is certainly creditable, and fcrnishes 
evidence that, as regards steam consumption, the last word has 
not been said concerning the possibilities of the reciprocating 
engine. 


Electro-Harmonic Society.—The last smoking concert 
of the season will be held on Friday next, 30th inst., at 8 p.m., in 
the King's Hall, Holborn Restaurant. Sir W. H. Preece, K.C.B., 
F.R.S., will be in the chair. The programme includes songs by 
Messrs. Harold Wilde and Frederick Ranalow ; instrumental music 
by the orchestra, with a violin concerto by Mr. T. E. Gatehouse ; 
humorous stories by Mr. Valentine Hill; humorous sketches by 
di LN Montague ; and a ventriloquial sketch by Mr. Frederick 

ester. 


Institution Notes and Lectures.—AssociATION OF 


ExcINEERs-IN-CHARGE.--On Saturday last the annual dinner of 
this Society took place at the Liverpool Street Hotel, Sir A. R. 
Binnie (President Inst.C.E.) presiding, in the absence through ill- 
ness of Sir W. H. Preece; a large number of members and friends 
were present, seats being provided for over 230. After the loyal 
toasts, Sir A. R. Binnie proposed the toast of The Association," 
citing various examples of men who had raised themselves from 
humble stations to the greatest eminence, and urging the members 
to work, not for gain only, but for the common good. In reply, 
Mr. W. T. Hatch, M.Inst.C.E., Past-President of the Association, 
pointed out that the engineer-in-charge was the real handy man, 
sometimes having as many as 11 different and simultaneous avoca- 
tions out of a possible 15. He advised consulting engineers to 
read papers before the Association, and to pay attention to the 
comments of the men who had to run the plant, 


Proposing '' The Chairman of the Evening," Mr. J. Patten Barber, 
M.Inst.C.E., President of the Association, eulogised the chairman, 
and commended those who worked bravely year by year without the 
hope of advancement, doing their best work for the work's sake. 
Sir A. R. Binnie replied that when he was appointed chief engineer 
tothe L.C.C. he had been warned that he was taking up a very 
hazardous post, but he had had & very happy time there. He 


always gave the best advice he could, regardless of the con- 


sequences. 

Mr. W. C. C. Smith, M. Inst. C. E., past-president, proposed the 
health of “ Kindred Institutions, to which Mr. W. H. Patchell, 
N. Inst. C. E., vice-president Inst. E. E., responded on behalf of the 
Electrical Engineers, and Mr. E. G. Rivers, M. Inst. C. E., on behalf 
of the Civil Engineers. 

Mr. T. Aldworth, chairman of the Association, proposed The 
Visitors,” and Mr. Alderman Smallwood responded; and finally 
Mr. A. Davey proposed the toast of The Press,” to which Mr. B. A. 
Raworth replied. i 


The toasts were interspersed with a musical and humorous pro- 
gramme, under the direction of Mr. G. Hardy, and there was no 
room for doubting that the members and guests of the Association 
thoroughly enjoyed themselves. 

INSTITUTION OF NAvaL ARCHITECTS.—A paper on the efficiency 
of Surface Condensers, and one therefore of special interest to 
electrical engincers, is to be read by Prof. R. L. Weighton before 
this Institution in the Hall of the Society of Arts, John Street, 
Adelphi, on April 5th. We are informed that the paper is a record of 
a very exhaustive series of tests carried out by Prof. Weighton and 
his staff at the Armstrong College, Newcastle, on the ordinary type 
of condenser and a new type known as the Contraflo.“ The tests 
have occupied fully a year, and afford an illustration of the influence 
on engineering progress of research work carried out by technical 
colleges, especially by the Armstrong College, Newcastle-on-Tyne, 
which has the largest plant in connection with steam engineering 
of any college in the world. The results obtained have already 
attracted considerable attention, as, on account of the influence 
of vacuum on the steam economy of turbines, any develop- 
meut in surface condensers is of importance both technically and 
commercially. 

Mr. George Hughes, the chief mechanical engineer of the 
Lancashire and Yorkshire Railway, recently delivered a lecture at 
‘the Midland Railway Institute, Derby, on Some Aspects of 
Mechanical and Electrical Engineering in America and England 
in 1905." 

At a meeting of the Birmingham Electric Club on 10th inst., a 
paper on The Use of Electricity in Mines" was read by Mr. R. G. 
Mercer. 

A lecture on “Electricity in Domestic Service" was delivered 
at the Edinburgh Merchants’ Association meeting last week, by 
Mr. J. M. M. Munro, F.R.S.E. 


Before the Portsmouth Literary and Scientific Society recently, a 
lecture on Canada, the Future Electric Manufacturing Power of 
the World," was read by Major-General Bir John Crease, K.C.B. 

At a meeting of the English Ceramic Society held at the Hanley 
electricity works last Saturday week, Dr. Hutton, of the Electro- 
Chemical Laboratory, Manchester University, showed a series of 
experiments illustrating the behaviour of refractory materials 
when subjected to the intense heating of the electric arc. 

NortmsaHaM GUILD OF MECHANICAL AND ELECTRICAL ENGI- 
NEERS.—The ninth annual dinner took place on Tuesday, 13th inst., 
at the headquarters of the Guild, The Welbeck Hope, Nottingham, 
Alderman C. Bennett, the President, in the chair. There were 
about 100 present, including Councillor Tree, Mesers. W. Warner, 
J. S. Turner, Loughborough; L. W. de Grave, Derby Society of 
Engineers; Walter Smith, Birmingham; H. E. Newstead and E. 
Goddard, every branch of engineering being well represented. 
Letters of apology were read from the Mayor, Alderman Sir J. 
Tarney, Mr. L. Crosta, Prof. Robinson and others. After the usual 
loyal toasts, an illuminated address was presented to Mr. J. Carlton, 
the first secretary and treasurer, as a token of esteem from the 
members. The chairman, in making the presentation, referred to 
his strenuous efforts in the early days of the Guild. With com- 
mendable brevity, Mr. W. Seals proposed The Nottingham Guild," 
and in response, Mr. W. Warner referred to the rapid progress it had 
made both in numbers and scope, the membership being now 
something like 170, while the papers submitted and the, organised 
visits made were of great service to engineers generally. The toast 
of The President" was given by Mr. F. A. W. Taylor, the secre- 
tary, whose energy and courtesy were acknowledged in Alderman 
Bennett's reply: There was an excellent musical programme which, 
with the customary toasts, kept the ball rolling merrily till mid- 
night. 

RoyaL Socizty.—At yesterday afternoon’s meeting, the Bakerian 
lecture was delivered by Prof. John Milne, F. R. S., on Recent 
Advances in Seismology.” The following papers were to be 
read :— | 

Chevalier G. Marconi. On Methods whereby the Radiation of Electric 
Waves pur d be mainly confined to Certain Directions; and whereby the Recep- 
tivity of a Receiver may be restricted to Electric Waves emanating from Certain 
Directions." Communicated by Prof. Fleming, F.B.8. 

Prof. J. A. Fleming, F. R. B., A Note on the Theory of Directive Antenn or 
Unsymmetrical Hertzian Osoillators.“ i 


Football.—On Saturday last the Bootle Corporation 
Generating Department met Liverpool Corporation Generating 
Department at a game of football on Bootle's ground. The score 
was: Liverpool, 4; Bootle, 3. After the match the Bootle men 
invited their Liverpool friends to tea and to their second smoking 
concert of the season. Mr. T. D. Clothier, borough electrical engineer, 
was elected chairman, and Mr. T. Tucker, of Liverpool Corporation, 
vice-chairman, they being supported by Mr. J. B. Hudson, deputy 
electrical engineer, and Mr. E. W. King. The Entertaining Com- 
mittee, Mr. W. Smith and Mr. C. Mulligan, selected a very pleasing 
and enjoyable programme, both the Liverpool and Bootle men 
contributing. In the middle of the programme, refreshments were 
served. TS 

On Saturday last the annual inter-works match between the 
employésof the General Electric Co., Witton, and the Robertson 
Electric Lamps Works, took place on the ground of tbe latter at 
Twyford Avenue, Acton. From start to finish the game was 
of an exciting nature, and although it ended in a victory for thc 
Motorites by 4 to 1, the score hardly represented the game, the 
Lamp Makers missing fine openings in front of goal. After the 
game the two teams had dinner at the Clarendon Hotel, Broadway, 
Hammersmith. The genial manager, Mr. C. Wilson, president of 
the Lamp Works Club; Mr. E. Wilson, from Witton; Mr. 
Money, and several others from the London branch of the General 
Electric Co., were present. The “party adjourned to the Lamp 
Works, where the last dance of the season was held in the 
spacious hall, beautifully decorated in the colours of the club, and 
lighted throughout with the Robertson Wytelite Lamp.” 


Controlled Torpedoes.— For some time past reports 
have been appearing in the daily Press as to the performance of a 
torpedo invented by a M. Lalande, which can be directed and con- 
trolled from the shore by Hertzian waves. The idea is old enough, 
of course; the present reports state that the trials have been 
successful. 


The National Physical Laboratory.—The annual 
meeting of the gencral board of the National Physical Laboratory 
took place at Bushy House on Friday last, March 16th. There 
were present, in addition to the chairman, Lord Rayleigh, the 
following among others:—Sir John Wolfe Barry, Mr. Beilby, Mr. 
Kempe, Mr. R. Kaye Gray, Col. Crompton, Mr. Hadfield, Mr. 
Gavey, and Mr. Howard. 

In opening the proceedings, Lord Rayleigh referred to the great 
loss the Laboratory had sustained by the deaths of Sir E. Carbutt 
and Sir B. Samuelson. The report of the Executive Committee 
for 1905 was presented and approved for presentation to the Royal 
Society, on the motion of Sir J. Wolfe Barry, seconded by Mr. 
David Howard. 'The scheme of work for 1906 was also approved. 
The report showed progress in all directions. Some 14 scientific 
papers of importance have been published officially, while members 
of the staff have contributed nine others to various journals. The 
second volume of collected papers is in course of preparation. The 
scheme of work for 1906 includes a research into the resistance of 
materials of construction to impact; the continuation of the wind 
pressure and steam researches; the completion of the work with 
the ampere balance; and some experiments of great interest on 
the effect of the continued application of high pressure to insulators. 
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In the metallurgical division a research into the properties of 
aluminium bronze promises interesting results. 

The report announced the intention of the Government, com- 
municated to the Royal Society in December last, to grant a sum 
of £5,000 for buildings during the year and the increase of the 
annual grant by £500. It referred also to the very successful 
meeting in the House of Commons last August, under the chairman- 
ship of Mr. Haldane, which led up to a petition signed by 150 
members of the House, asking that the grants should be increased, 
and the chairman was able to announce that the Chancellor of the 
Exchequer had recently intimated his intention of making the 
building grant for the year £10,000 instead of £5,000, as originally 
contemplated. It was also stated that the Goldsmiths’ Co. had 
very generously made a donation of £1,000 with the request that it 
should be devoted to some specific object. 

The very cordial thanks of the board were voted to the Chan- 
cellor of the Exchequer, Mr. Haldane, Sir J. Lawrence, Sir J. 
Brunner, and the other gentlemen who had interested themselves 
in the House of Commons petition, and also to the Goldsmiths’ Co. 

The director gave an account of the proposed additions to the 
buildings rendered possible by the increased grant, and explained 
the plans which had been prepared by the Building Committee. 
The suggestion that the work of peius these buildings should 
now be pressed forward, was cordially welcomed, and at a mceting 
of the Executive Committee held later, power was given to the 
Building Committee to take the necessary steps. 

The board then adjourned to inspect the laboratory, and to view 
the new electrical buildings. These are now approaching com- 
pletion. They have been erected by Messrs. Mowlem & Co. at a 
cost of about £8,000 to the design of Messrs. Mott & Hay, who 
very kindly gave their services, while with marked generosity 
Messrs. Mowlem’s tender was based on the cost price of the 
buildings. 

It is hoped that they may be — on June 25th on the 
occasion of the visit of the foreign guests of the Institution of 
Electrical Engineers. In view of this ceremony, the invitations 


on Friday were restricted to members of the board and their 


personal friends, the usual annual gathering of friends of the 
laboratory being postponed until June. 


A Low-Pressure Turbine on Exhaust Steam.— An 
interesting installation bas recently been put into service at one of 
the power houses of the Philadelphia Rapid Transit Co. It con- 
sists of a low-presgure steam turbine of 800 Kw. capacity operating 
on the exhaust from five Corliss engines aggregating 8,200 nominal 
horse power. These engines had before been run without con- 
densers on account of an inconvenient water supply. It was 
determined to supply a condenser and cooling tower, but, instead 
of utilising the increased available pressure in the engines, to use 
the energy in the turbine mentioned. The turbine draws its steam 
supply from the exhaust at a pressure of about 1 lb. above the 
atmosphere and discharges it into a vacuum averaging about 28 in. 
Testa of the machine, running on the exhaust of one engine, show a 
gain from its use of 66 per cent. of the output of the original 
generating unit, instead of the 25 per cent. usually expected from 
the introduction of a condenser. These results seem quite 
remarkable and point to a new, if somewhat limited, field of 
usefulness for the turbine. Ifthe same advantages can be dupli- 
cated elsewhere, it is probable that many plants now operating 
non-condensing will be anxious to availthemselves of the im- 
provement. The peculiar advantage of the steam turbine in being 
little affected by moisture in the steam is here a valuable and even 
necessary quality ; and the remarkable efficiency now attained in 
the use of high pressure steam in turbines makes it easier to believe 
that the low-pressure machines can be made to give good results. 
The exact economy in steam consumption in this installation has 
not yet been fully tested, but it is expected that tbe specified 
guarantees of 36 lb. of steam per Kw.-hour at full load and 40 lb. 
at half load with 2 in. absolute back pressure in the condenser will 
be easily attained; and under these operating conditions such 
results will be entirely satisfactory.— Railay and Engineering 
Review, 

(It should be observed that if the condenser alone had been 
installed, 20 or 25 per cent. additional power would have been 
obtained: the addition of the turbine therefore accounts for about 
40 per cent. extra power, which must be set against the cost of the 
turbine.] 


Niagara Falls Power Stations.— The capacity, 
50,000 H. P., of the first power station erected at the Niagara Falls 
has now been vastly exceeded. At the present moment six 
companies are either at work or in course of installation. The 
three American companies, situated on the right bank, are the 
Niarara Falls Power Co., tbe Niagara Falls Hydraulic Power and 
Manufacturing Co. and the Lower Niagara River Power Co. The 
first-named company is the initial undertaking, and is an offshoot 
of the Niagara Cataract Construction Co., formed in 1895. Its two 
stations are supplied with water from a single tunnel. the older 
being equipped with 10 5,000-H.p. Fourneyron double turbines, and 
the new with 11 5, 500-1. P. Francis turbines, direct-coupled to 
2,400-volt two-phase generators, the current being transformed to 
22,000 volts for long distance transmission (to Buffalo, Tonavanda 
and Lockport, for power purposes chiefly). In 1903 there were 
connections equal to 80,000 II. P., which have increased since the 
building of the new station to 110,000 H.P. The undertaking of the 
second company likewise comprises an old and a new equipment, the 
former erected in 1896, consisting of 14 double Francis turbines, 
equal to 33,000 H. P., driving 26 dynamos. The current is supplied 
for power purposes to local electro-chemical factories, and only a 


completed to 110,000 E. P. 


small portion is used for lighting or traction. The new station is 
in course. of building, and will be equipped with 10 8,000-H.P. 
turbine sets, raising the total capacity of this company when 
The power station of the third 
American company is only now in course of erection, and is to be 
equipped with machinery equal to a capacity of 200,000 H.P. The 
three Canadian companies situated on the left bank of the Niagara 
are the Canadian Niagara Power Co., the Ontario Power Co. and 
the Toronto & Nisgara Power Co. The first-named company is 
financially connected with the first-named American company and 
its station and equipment were laid out on similar lines. Hitherto, its 
capacity was 50,000 H. P., the current being generated by five double 
turbine“ and direct-coupled dynamos at 12,000 volts, transformed 
to 22,000, 40,000 or 60,000 volts, for long-distance transmission. 
The doubling of the present capacity i8 to be carried out on the 
same syetem, so that when completed the company’s power 
stations will produce up to 100,000 u.p. The power stations of 
the second Canadian company when completed will bave an output 
of 325,000 H. p., generated partly from the Niagara and partly from 
the Welland River. The Niagara station will be equipped with 
11,400 H.P. double Francis turbines, three of which are erected, 
and 15 are to follow. The third Canadian company contemplates 
the erection of a plant of a capacity of 125,000 n.r. with a view to 
supplying power to Toronto, a distance of 744 miles. The machinery 
equipment planned consists of 11 12,500 n.r. turbines. When all 
these companies are at work the total production will equal 
970,000 fl. P., of which the American companies will supply 420,000 
H.P. and the Canadian 550,000 H.P. 


Our Oil Supplies. — During the time of the Baku riots 
many of us who use lighting, lubricating, or power oils, must bave 
wondered how high the prices would go during the coming time 
of shortage. That there would be scarcity, and that in the natural 
course prices would rise seemed certain. Owners of oil engines 
would be particularly affected, and the demonstration of instability 


in the price of fuel might lead to a check in the encouraging sales 


of the heavy engines which are becoming so familiar. 

Perhaps those who are concerned intimately in the production 
and sale of oils have not been surprised to find that, as a fact, those 
prognostications have not been fultilled in any considerable degree ; 
probably outsiders, including the majority of consumers, have been 
agreeably astonished. 

For a short time prices were raised, except, of course, to those 
who were lucky enongh to have contracted well ahead, but to 
nothing like the extent, and for nothing like the period, anyone 
might be excused for expecting. 

The Commercial Supplement of the Tims for March 19th has 
some figures on the subject, and it is evident that although the 
damage to plant at Baku was cnormous, the amount of Russian 
oil in store at the time was so great as to act as an “accumulator ” 
to the trade, while the slight out-balance of prices made it worth 
America's while to pour into the European market almost enough 
to square the total imports of 1905 with those of 1904. 

If an unparalleled disturbance, such as the Baku revolution, 
cannot effect our oil markets more than that, the users of oil fuel 
need feel no alarm for the future, and when they understand that | 
the quantity of oil in sight iszever on the increase, their fears may 
be calmed still more. 

New oil fields have been developed in America which will do 
more than compensate for the drying up of the Pennsylvania field, 
and, to quote from the Times Supplement, “ it may not be generally 
known that petroleum has been discovered in Turkestan 
and that Sumatra, Java and Borneo are now important contributors 
to the world's supplies, as well as Burma and Assam. Oil is known 
to exist in several parts of Japan. which in 1904 yielded 60 million 
gals., and it is believed to exist in several parts of South Africa. 
In Europe there are large fields in Galicia, Roumania and the Car- 
pathians.” More than that, there are immense tracts of country 
like China and South America, of which the oil-bearing capacity is 
unknown. 

In view of these facts, no one need hesitate to put down oil- 
burning plant for fear of prices becoming prohibitive within the 
next 10 years. 


Electrolytic Deposition of Lithium. — Since the 
preparation of metallic calcium on an industrial scale bas become 
an accomplished fact, it is not surprising that other depositions of 
a similar nature should come within the range of the investigator. 
The latest development in this direction is the production of the 
metal lithium in a pure state for the first time. Numerous 
attempts have been made previously to prepare this substance by 
the electrolysis of its fused salts, but the difficulties have been 
insurmountable. The product has always been impure or the 
method too costly to be of use. For this latest achievement we 
are indebted to O'Ruff and O'Johansen, who used a mixture of 
90 per cent. of lithium bromide and 10 per cent. of lithium chloride, 
both of which salts may be obtained pure from the hydroxide. The 
electrolysis was conducted in a Muthmann's appartus made of 
copper between a gas carbon anode and two iron cathodes placed 
side by side. An k. u. F. of 10 volts was used, and a current of 100 
amperes, which was sufficient to keep the whole mass melted. The 
lithium which floats on the surface in a molten condition, was 
removed in a iron spoon from time to time and allowed to solidify 
on stone slabs. The product contained 0°17 per cent. of sodium, 
but was otherwise pure. The melting point of the metal has been 
redetermined and found to be 180° C. The total yield was 80.per 
cent. of the current used. 
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WIRELESS TELEGRAPHY IN GERMAN SOUTH-WEST AFRICA. . 


THE most up-to-date method of transmitting information in 
time of war is wireless telegraphy, which, though of quite 
recent origin, has now reached such a stage of development 


M 
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Telegraph (‘o., of Berlin, supplied three transportable 
stations. 

Each station is arranged for waves of two lengths, respec- 
tively 350 and 1.050 m., the same aerial being used in both 
cases. 

The balancing of the air-line is effected by means of a 
sheet of copper gauze stretched above the surface of the 
ground at a height of about 1 metre, and measuring in the 
first case 6 m?, in the fecond case 24 m?. The air-lines are 
elevated to a height of 200-300 m., by balloons or kites, 
the former having a capacity of 10 m? and a lifting power 
of about 3 kg., while the latter have an effective surface of 
1'1 m?, so that with even light winds it is possible to 


— 8 economise gas. 
m. The complete equipment comprises three two-wheeled 
vehicles, carrying the generating plant, apparatus and stores 
6 respectively. Each car weighs about 600 kg., and can easily 
qo FUR be hauled by one horse or mule. | 
uid ed o The generating plant (fig. 2) consists of a benzine motor 
q..... —.—.—. of 4 H.P., coupled to an alternator of about 1 Kw. ontput and 


Fic. 1.—D1aGRaM SHOWING THE PROGRESS OF OPERATIONS. 


as to be universally adopted. The advantage of a means of 
communication which is qnite independent of the inter- 
vening ground between the stations, and which avoids the 
use of conductors laid out beforehand, is quite self-evident. 
It is interesting to note that while in the beginning of the 
present Herero rising 
in German South 
Africa, heliographs 
were made use of 
extensively for the 
transmission of infor- 
mation between the 
various troop detach- 
ments and the camps, 
this service was found 
useful only in the 
case of clear weather 
and relatively small 
distances. Moreover, 
any two stations before 


entering into helio- 
graphic communica- 
tion had to search 


for each other, which 
was possible only in 
the event of the ap- 
proximate positions of 
both being given. 
Wireless telegraphy 
Is obviously free from 
these restrictions, and, 
in addition, shows 
a degree of elasticity that cannot be obtained by any other 
telegraph service. : | 

Space telegraph apparatus was first adopted in South- 
West Africa in the spring of 1904, when the Wireless 
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an exciter. The cooling water for the motor is automatically 
kept in circulation by a small pump, and is cooled by means 
of ribbed piping and a fan. The oil-tank contains about 
30 litres, sufficient to run the machine for about 30 hours 
without interruption. Electric ignition is provided with a 
storage battery automatically kept charged by the exciter. 


‘For hauling in the balloon a cable drum driven by chain 


II 
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Fic. 2.—PORTABLE GENERATING PLANT FOR MILITARY WIRELESS TELEGRAPHY. 


gear through a friction clutch is used. The power car also 
carries the two counter-capacities, with the rods for sus- 
pending them. 


The second car (figs. 3 and 4) is divided into two parts by 
G 
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a partition, and carries the sending and receiving apparatus. In 
the forward section, guarded against personal contact, are placed 


Fic. 3.— PoRrABLE TRANSMITTING AND RECEIVING STATION; MILITARY WIRELESS 


TELEGBAPH EQUIPMENT. 


the high-pressure apparatus : the induction coil, the Leyden 
battery with variable multiple sub-divided spark-gap, and 
the high-pressure transformer. These are readily acce.sible 
through a movable trap door in the side of the 
cover, so as to facilitate the changing of the jars and 
spark gap. In the hinder section are fixed the Morse 
key, and on a spring-carried board two receivers and a 
recorder, together with a small receiving transformer. On 
the partition is mounted the large receiving transformer, the 
coherer, and a counter-capacity two-way change-over switch. 
On the side wall is the electrolytic detector and telephone 
receiving apparatus, 
and a light portable 
call-bell is provided. 
The cover can be re- 
moved without inter- 
fering with any of the 
electrical connections, 
the storage battery for 
the lamps, which are 
mounted on the cover, 
being fixed in a box on 
the side of the latter. 
The gas-holders and 
the necessary tools, as 
well as the balloons 
and a reserve store of 
benzine, are carried on 
the third car. The 
gas-holders are built 
into the car, and each 
holds about 5 m? at 
120 atmospheres. Two 
holders suffice for 
filling one balloon. 
The aggregate crew 
of the three stations 
includes four officers, 
four non-commissioned 
officers and 27 men. 
Though the haste 
in organising these 
first wireless tele- 
graph stations did 
not admit of any pre- 
vious training of the 
crew, a permanent connection was nevertheless maintained 
between the various detachments. Recording telegraphs 


were used for the transmission of information to distances 
up to about 100 km., whereas telephones were resorted to 
(foran acoustical reception of the Morse 
signals) for greater distances up to 150 
km. The latter method was exclusively 
adopted later on. The aerial wires could 
not always be raised toa height correspond- 
ing totheir length, the balloon drift being 
mostly too small, owing to the consider- 
able altitude of the ground above the level 
of the sea, which obviously decreased the 
range of the stations. Other unfavourable 
factors were the dryness of the air and 
the frequent occurrence of thunderstorms, 
while the balloons were sometimes torn 
off by whirlwinds. The balloons, moreover, 
were a frequent mark for the projectiles 
of theenemy. The working of the wire- 
less service was nevertheless so satisfactory 
that three further stations were installed 
at the end of last year. 

A permanent connection was estab- 
lished in the course of last summer 
between Aminius and  Keetmanshoop 
(about 450 km.) by means of four inter- 
mediate stations, while another permanent 
connection has been effected between 
Hasuur and Keetmanshoop (180 km.) 
without any intermediate posts. Imme- 
diate communication has been frequently 
obtained between places up to 340 km. 
distant. 

Though the success obtained by this service was partly 
due to the fact that the enemy was not equipped with any 
similar outfit, the experience gained in connection with the 
South-West African war would seem definitely to evidence the 
value of this means of communication in warfare. 


THE SHAWINIGAN WATER AND POWER CO. 


Tue works of this company are situated at Shawinigan 
Falls, Province of (Juebec, and lie about half way between 


Fic. 4.—TRANSMITTING AND RECEIVING EQUIPMENT,§SHOWING THE LEYDEN BATTERY, &c. 


the cities of Montreal and Quebec. The works are noted 
for having the longest transmission line in Canada, deliver- 
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ing current generated at Shawinigan Falls to a terminal 
station in Montreal over a distance of 90 miles, and at a 
pressure of 50,000 volts. 

Shawinigan Falls is a cascade in the St. Maurice River, 
which here descends some 145 ft., and this water 
power and surrounding lands were purchased from the 
Government of Quebec by the company. 

The source of the river is about. 400 miles north of the 
Falls, and along its whole course the country is thickly 
timbered and studded with lakes, so that the flow of 
the river is very constant during the whole year, and it is 
estimated that at minimum low water mark, the Falls will 
admit of the development of 125,000 H.P., although 
eventually it is proposed to further increase this by building 
adam 15 ft. high at the crest of the Falls, thus increasing 
the available head. 

The Falls are admirably situated for the development of 
water power, and offered no engineering difficulty. 

Just above them and for a distance of 5 miles, the 
river spreads out forming a large lake. From this. point 
the water flows round a spur into a similar lake, thus 
allowing a comparatively short run for the penstocks. Work 
was commenced on 
the plant in 1900, 
and a local supply 
was started — the 
following year. In 
1902 arrangements 
were concluded with 
the Montreal Light, 
Heat and Power Co. 
to give a supply, 
and its transmission 
was begun the fol- 
lowing spring. 

The water is 
diverted from just 
above the Falls 
through a canal 
900 ft. long and 
90 ft. wide, with an 
average depth of 
25 ft., to the gate- 
house. This canal 
was cut out of the 
solid rock, and its 
formation was de- 
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VIEW or THE HOBIZONTAL 3,750-kw. TURBO-GENERATORS. 


cided on so as to minimise, as far as possible, ice troubles, as 
great quantities of ice come down the river during the 


spring. 


VIEW OF THE MORRIS-WESTINGHOUSE 10,500-H.P. 6,600-KW. GENERATOR. 


The gatehouse consists of a concrete dam with openings 
for seven penstocks, the openings being guarded by ice 
The dam is surmounted by a brick building which 


racks. 


VIEW OF THE SHAWINIGAN POWER HOUSE, SHOWING THE PENSTOCKS. 


contains the hy- 
draulic machinery, 
working at a pres- 
sure of $800 Ib. 
per sq. in., for rais- 
ing or lowering the 
gates at the upper 
ends of the pen- 
stocks. There are 
now five penstocks 
in operation to the 
power station, three 
being of 9 ft. 
diameter, one 12 ft., 
and one 3 ft. 6 in. 
diameter. These 
are built of 2 in. 
boiler plate, and 
are fitted with 
stand pipes instead 
of relief valves; they 
enter the station at 

cro HR ae the floor level, a 
heavy thrust flange 
being imbedded in 
the concrete wall at 
the point where each 
penstock enters the 


building. The length 
of each penstock is 
about 450 ft. 


The power house is 
built on solid rock, and 
is s.tuated just above 
the level of the lake 
below the falls. "The 
rock was blasted to a 
depth of several feet 
below the level of the 
lake to provide for the 
tail races and the 
proper sealing of the 
draught tubes of the 
turbines. The build- 
ing, Which measures 
170 ft. x 70 ft., is of 
solid concrete construc- 
tion up to the windows, 
the upper walls being 
of brick. The roof is 
of fire-proof construc 
tion. The whole 
building is served by 
a 50-ton electrically 
operated crane. 

The present plans provide for 75,000 H. P., towards which 
there: are now installed four units, having a total of 
28,500 H. P. 
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Two of the 9-ft. penstocks are direct connected f to 
turbines of the horizontal type, each of which consists of a 
pair of Francis inward-discharge wheels in a steel case, 


VIEW IN THE TRANSFORMER HOUSE. 


running at 180 
r.p.m., and capable 
of developing 6,000 
H.P. These sets 
were built by the 
I. P. Morris Co., of 
Philadelphia. They 
have no gates on 
the high pressure 
side, but are con- 
trolled by butterfly 
valves in the 
draught tube, the 
valves being regu- 
lated by a Lom- 
bard governor. 
Each of these tur- 
bines is direct 
coupled to a West- 
inghouse alternator 
of the revolving 
field type, having a 
capacity of 3,750 
KW, and generating 
two-phase current at 
2,200 volts pressure 
and 30 cycles. 

The third 9-ft. penstock is also connected to a turbine of 
the horizontal type, built by Escher, Wyss & Co., of Zurich, 
which is similar to the previous ones except that it has gates 
on the high pressure side which are regulated by a hydraulic 
governor driven by a centrifugal pump. The generator in 
‘this case was built by Messrs. Dick, Kerr & Co., of London, 
and is of similar size to the Westinghouse machines. 

The 12-ft..penstock serves a single wheel built by 
the I. P. Morris Co. This is of the outward dis- 
charge type. The runner is 7 ft. in diameter, and the 
machine. has a capacity of 10,500 H.P. When developing 
this power it passes 26 cm. of water per second, the water 
discharging into two draught tubes. Movable gates are 
provided on the high-pressure side, regulated by a hydraulic 
governor working at penstock pressure. This wheel is 
direct coupled to a Westinghouse alternator similar to those 
already described, except that it has a capacity of 6,600 Kw. 
Another similar set is shortly to be installed, the present 
plant being worked up to its full capacity ; each machine is 
capable of doing a continuous overload of 25 per cent. 

The smaller 3 ft. 6 in. penstock is branched in the power 
house, the two branches being each coupled to a 500-H. P. 
wheel, driving a shaft to which are coupled two D.C. 
dynamos, built by Messrs. Dick, Kerr & Co. Each of the 
machines has a capacity of 150 Kw. at a pressure of 120 
volts, and they can be run in parallel, or used separately. 
One of the complete sets is used for exciting the generators, 
and the other for driving the station motors. Energy from 


THE 3,750-KW. GENERATORS AND EXCITERS. 


these sets is conveyed on aluminium bus-bars to the 

exciter panels, located on a gallery which runs nearly the 

entire length of the building. At one end, and underneath 
this gallery, are placed the electrically operated oil switches 
and the alternating current bus-bars. 

Mounted on the switchboard gallery are the panels for 
the station circuits, exciters and the operating panels for the 
generators and feeders; each panel being fitted with the 
usual instruments. The oil-break switches and the rotor 
cireuits and rheostats on the generators are electrically 
operated. 

Energy is conducted from the generators by paper-insulated 
lead-covered cables to the generator switches, which are of 
the solenoid type, and work very rapidly; it is then con- 
ducted to two knife selector switches, by means of which the 
supply can be thrown on to either one of the two sets of 
bus-bars. All cables in the power house are laid separately 
in fireproof conduits, so that in case of one cable burning 
out, the others would not be injured. 

For local small power use, the supply is taken from the 
bus-bars through a cireuit-breaker to a lightning-arrester 
house, and thence on overhead lines to the point of use. 

For larger local factories the supply is taken through an 
oil-break switch to transformers which step up the pressure 
to 25,000 volts, and it is then distributed along overhead 

lines. Factories 
taking a supply at 
this pressure have 
their own step-down 
transformers for re- 
ducing the pressure 
to 70 volts, the cur- 
rent being used for 
the manufacture of 
calcium carbide and 
manganese. 

. The supply for 
longer distances. 
such as to Montreal 
and intermediate 
towns, is taken from 
the bus- bars through 
oil switches to Scott 
connected trans- 
formers, for step- 
ping up to 50,000 
volts three-phase, 
thence through 
static interrupters 
and lightning arres- 
ters to two sets of 
overhead lines which 


THE MAIN SWITCHBOARD: SHAWINIGAN. 


terminate in a sub-station at Maissoneuve, Montreal; from 
this point energy is distributed at different periodicities and 
pressures to several power and street railway companies, 

(Zo be?coneluded:) 


9" 
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NOTES. 


(Concluded from page 472.) 


Water-power in Switzerland.—It is calculated that 
in the course of a few years the Aluminium Industry Co., of 
Neuhausen, will have about 85,000 RH. p. available for use, as the 
company already obtains 25,000 H.P. from its tbree works, and large 
extensions are in progress. These latter comprise the utilisation 
of the waters of the Rhone and the Navigence, which are to he led 
separately by tunnels and mains to a point near Chippis, in the 
neighbourhood of the Sierre station, where two turbine plants are 
to be installed for the concentration of the resulting 50,000 H. p. in 
a single works. The Navigence scheme, which i; the first to be 
carried out, bas been arranged for under contracts, whereby the 
firm of Escher, Wyss & Co. will deal with the double pipe line 
and turbine installation comprising ten units, yielding a minimum 
of 25,000 R. P., while the electrical generators, &c., will be furnished 
by the Oerlikon Machine Works and the General Electricity 
Co., of Berlin. It is proposed to follow with the Rhone scheme 
in the summer, and it is expected that the power realised will be 
approximately the same as in the preceding project, and in both 
cases the cost of the power will be very low. The third extension 


relates to the utilisation of the Rheinau, which will yield about : 


10,000 H.P., although the cost per m.r. will probably be higher 
than in either of the former cases. It is also intended to carry 
out this scheme at an early date. 


A German Mercury Vapour Lamp.—The Quarz 
Lampen Gesellschaft is the title of à new company which has been 
formed in Berlia, and in which the Allgemeine Electricitiits 
Gesellschaft and the firm of W. C. Heraus, of Hanau, are interested. 
The company takes over the patents of Dr. Kuch, of the Hanau 
firm in question, relating to & mercury lamp which, according to 
the official statement, represents & material improvement over the 
already known mercury vapour lamp, from which it differs in being 
made of pure quartz and not glass. It is claimed that the 
advantage of the invention lies in the economy realised and in the 
possibility of manufacturing the larups for all ordinary preseures up 
to 500 volts and of being able to place them everywhere singly in 
circuit; whilst at the same time the lamps require but little 
attention, as carbons are not used and the wearing out of the part to 
be replaced does not take place under 1,000 working bours. It is 
therefore submitted tbat the lamp will prove in many cases to be 
the substitute that has long been desired for arc lamps. As against 
this statement a technical correspondent of the Berlin Zagrblatt 
remarks that the lamp is not new and that it was improved by the 
Hanau firm in continuation of the investigations which were begun 
by Dr. Arons in Berlin over 10 years ago. The lamp, he declares, 
is not applicable as a source of light, but rather as a means of pro- 
duction for the so-called short wave action rays, that is, for chemical 
and physiological purposes. It gives a cold violet light; of more 
importance are the ultra-violet rays emitted by it, which are not 
seen but which are of considerable effect upon the human skin and 
upon the production of numerous chemical reactions. The rays 
proceed from the mercury vapour which is enclosed in a tube, and 
through which passes an electric current. The tube is made of 
quartz or, as Herr Schott, of Jena, has shown, from special kinds of 
glass, as ordinary glass absorbs the most effective rays and would 
retain them in the lamp. The correspondent in conclusion states 
that it cannot yet be judged whether the lamp will find technical 


application on a large scale. 


London and Electric Power.—Several of the great 
railway companies and other large undertakings are anxious Jest 
the Government shall not allow the electric power Bill known as the 
St. Neots scheme to be proceeded with. It is said that members 
of the Government are divided on the question. Mr. Asquith and 
Mr. Haldane hold that it would be only fair to allow the Bill to 
proceed, but Mr. John Burns is strenuously opposed to it. ‘The 
reason for this opposition is that the Bill clashes with the electric 
power Bill of the London County Council. Thus the dispute is 
really one of private enterprise as opposed to municipal trading. 
The opposition of the municipal traders is strong, because it is 
feared that the St. Neots scheme would be a damazing rival to that 
of the London County Council.—Stondard. 


2 HQ 


OUR PERSONAL COLUMN. 

The Editors invite electrical whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and ratlway officials, to keep readers of the 
ErnmcTBICAL Review posted as to their movements. 


Central Station Engineers, —At a special meeting of 
the Hackney B.C., on March 15th, the following scale of minimum 
and maximum salaries in the electricity department was adopted :— 
Borough electrical engineer. minimum £450 per annum, increase 
bien. £25, maximum 4750; distributing engineer, £200, £12 10s., 
£325; works superintendent, £150, £10, £200. 

On Monday last week the electrical staff of the Lanarkshire Steel 
Works presented Mr. M' DoxALp, late electrician, with a dressing 
case on the occasion of his leaviny for Canada. 

The‘staff of the Loughborough Corporation Electricity Work 
est down to dinner together3on 14th inst. in ithe workshop, which 


had been artistically decorated for the occasion. The company 
numbered 14, Mr. W. H. Allen (electrical engineer) presided, and 
Alderman A. A. Bumpus (chairman of the committee) was the 
guest of the evening. The menu included Boiler Fluid,” 
„Stripped Turbo Blades” and "Filtered Oil,” and many other 
appropriate dishes. After the loyal toaste, Mr. Allen proposed 


The Committee," to which Alderman Bumpus responded, and the 


Alderman submitted The Undertaking.” ‘The Consumers” was 
proposed by Mr. Merry and acknowledged lu Mr. Hall. 

At a complimentary «"icking concert held at tac Napier Hotel, 
Bbeerneesg, on Monday evening last, Mr. H. J. NISBETT was 
presented with a «ase of pipes, also a rose bowl for Mrs. 
Nisbett, as a token of the esteem and respect in which he has been 
held by the staff and employés of the Sheerness tramways during 
the time he has been managing engineer at Sheerness. Mr. A. A. 
Watkins, late managing engineer at Lewes, who succeeds Mr. 


^ Nisbett, made the presentation. | 


General.— Dr. W. M. Tnonxrox has been appointed 
to the newly created professorship of Electrical Engineering 
‘at the Armstrong College, Newcastle. He has been head of the 
electrical engineering departinent of the Armstrong College for 
seven years. ms 

The New York correspondent of the Daily Mail recently stated . 
that Mr. Bonar Law had become chairman of the British Westing- 
house Co. 

Mr. TuzOopORE Ric, A. M. I. C. E., has resigned his appointment 
in the Sudan Government service, and has returned to London. 
His address will be for the present 104, St. George's Square, S.W. 

Mr. GEORGE LisrER, the sole British agent for Messrs. W. T. C. 
Macallen & Co. has just gone for a business trip to the States to 
go over Messrs. Macallen's works, and to discuss business generally 
with them. On bis return he will have a full range of tramway 
requisites to placejbefore the tramway industry. 

Mr. H. N. HowrETT, A.LE.E., asks us to announce that” 
he has resigned his position with Mr. G. Braulik to join the 
firm of Messrs. G. Straus & Co., Ltd., 211, Upper Thames Street, 
E. C., and will give [special attention to flame“ arc lamps and 
meters. . 

A silver coffee service has been sent out to Mr. A. E. Gines, the 
newly-appointed distribution engineer, Jobannesburg Lighting and 
Tramways Undertaking, from the staff of Mesers. W. T. Glover and 
Co., Ltd. The directors further sent Mr. Gibbs a mahogany 
ae clock in appreciation of his 94 years’ service with the 

II. / 

Mr. R. W. GaunrieTr has resigned his position as West of 
England representative for the British Westinghouse Co. and 
joined the staff of Messrs. Bruce Peebles & Co., Ltd., whose repre- 
sentative he will be in the above district, and also in London, thc 
Southern, South-Eastern and Eastern Counties. 

Mr. A. W. W. HonsnRnvuH has resigned his position in the draw- 
ing office of Messrs. Lionel Robinson & Co., Ltd., Thames Ditton, 
to take up the duties of chief engineer and assistant manager on a 
piantation of the Assam Tea Co., India, l 


NEW COMPANIES REGISTERED. 


— — — 


Wilson-Wolf Engineering Co., Ltd. (87,297'.— This company 
was registered on March Sth, with a capital of 43.000 in £1 shares, to carry on 
the business of electrical, mechanical and general engineers, coppersmiths, 
machinists, ironmonyers, constructors of electrical tramcars, motor-cars, 
carriages, cycles and other vehicles, manufacturers of and dealers in electric 
light cables, telegraph and other wires and accessories. dynamos, motors, 
telephones, bells. electroliers, arc and other lamps and fittings, &c. The first 
subscribers (each with one share) are:--J. H. Wilson, Easthorpe. House, 
Mirfield, railway contractor; Mrs. S. Wilson, Easthcrpe House, Mirtield ; 
R. Wolf, 10, Parkfield Road, Bradford, cigar manufacturer; Mrs. M. Wolf, The 
Elms, Parktield Road, Bradford; H. Wilson, Easthorpe House, Mirfield, 
electrical engineer; IL. J. Wolf, 10, Parkfield Road, Bradford, electrical 
engineer; and H. Wolf, 10, Parkfield Road, Bradford, cigar manufacturer. No 
initial public issue. The number of directors is not to be Jess than two nor 
more than seven: the first are J. H. Wilson, R. Wolf, H. Wilson and L. J. 
Wolf; qualification, 50 shares: remuneration as fixed by the company. 
Voting powers, one vote for every 10 ordinary shares, and 10 votes for cach 
deferred share. (The original capital is stated to consist entirely of ordinary 
shares.) Registered office, Laycock's Mill, Thornton Road, Bradford. 


Improved Electric Traction, Ltd. (87,822).— This company 
was registered on March 8rd, with a copie of £15,000 in £1 shures, to acquire 
on the terms of an agree.. cnt with W. Roberts, certain contracts and pro- 
perties, and to carry on .uc : u-iness of proprietors and manufacturers of motor, 
motor-cars, carriages anti vehicles (whether worked by electrica] or other 
power), engineers, eiectricians, &c. The first subscribers (each with one shale) 
are:—J. Neely, 60, Coleman Street, E.C., solicitor; E. Reilly, 16, Oliver 
Avenue, South Norwood, S. E., clerk: L. J. Welham, 3, Buckingham Road, 
Stratford, E., clerk; W. H. Evans, 124, Barnsbury Road, N., clerk: R. C. Kerr, 
60, Coleman Street, E. C., solicitor; R. F. Light, 92. Palatine Road, Stoke 
Newington, N., clerk : and H. G. Hazeligrove, 15, Palace Road, Upper Norwood, 
A. E., clerk. No initial public issue. The number of directors is not to be 
less than three nor more than seven: tbe first are to be appointed by thin 
subscribers: qualification, £600; remuneration as fixed at statutory meeting, 
Registered oftice, 60, Coleman Street, E. C. 


Cope-Collis Syndicate, Ltd. (87,570)--Tbis company was 
registered on March "th, with a capital of £10,000 in £1 shares, to acquire from 
W. Cope the benefit of certain existing inventicns relating to electiic shallow 
tramway conduits, and to develop and turn to account the same. The first 
subseribers (eacn with one share) are:—E. Simons, 19, Sunnyside Road, 
Ealing, tutor; H. T. Brickwell, 12, Pall Mall, S.W., theatrical proprietor; J. 
Chapman, St. Mary's Road, Ealing, school proprietor: J. F. Webb, 163, 
Wirteinberg Street, Clapham, engineer: Annie Brickwell, 101, Brixton Road, 
B. W., vocalists: E. Kenyon-Collis, 12, Pall Mall, S. W., insurance broker; and 
Gertrude Chapman, The Owls, Ealing, private secretary. Minimum cash sub- 
scription, £7. Registered without articles of association. The first directors 
are E. Simons, H. T. Brickwell, J. Chapman, J. F. Webb, Annie Brickwell, 
e Renyon-Collis and Gertrude Chapman, Registered office, 13 Pall Mall; 
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Electric Sweetmeats, Ltd. (87,873).—This company was regis- 
tered on March "th, with a capital of £20,000 in £1 shares, to acquire the 
interest of the British Pure Sweet Co., Ltd., and J. L. de Moville, in Fairy 
Floss Candy.“ and the process for manufacturing the same or any fibrous or 
silk candy by electricity or otherwise. The first subscribers (each with one 
share) are:—W. R. Ashworth, 10, Norfolk Street, Manchester, sharebroker ; 
R. H. Mabbott, Claremont, Blackpool, caterer; W. R. Elliston, 135, Clowes 
Street, Lower Broughton, Maríchester, manager; L. L. Samuels, 7, Norfolk 
Street, Manchester, chartered accountant; F. Youatt, 7, Norfolk Street, Man- 
chester, chartered accountant; A. Chappell, 18, Birkhead Street, Heckmond- 
wike, clerk, and J. Duckworth, 10, Norfolk Street, Manchester, sharebroker. 
Minimum cash subscription, 500 shares; the number of directors is not to be 
less than three or more than seven; the subscribers are to appoint the first; 
qualification, £1; remuneration as fixed by the company. 


Zedecco Batteries, Ltd. (88,012).— This company was 
registered on March 16th, with a capital of £2,505 in 2,500 A shares of £1 
cach and 200 B shares of 6d. each, to acquire certain existing inventions 
relating to galvanic cells known as Zedecco Accumulator," to adopt an 
agreement with A. L. Lambert, and to carry on the business of electricians, 
engineers, manufacturers of and dealers in electric batteries, suppliers of 
electricity, &c. The first subscribers (each with one share) are:—L. E. 
Chafniag, 67, Folmer Road, Fulham, 8.W., merchant; W. Skinner, 6, Throg- 
morton Avenue, E.C., secretary; H. A. Kidd, 6, Throgmorton Avenue, E.C., 
accountant; A. Ireland, 68, Blenheim Road, Walthamstow, clerk; T. Green- 
hill, 7, Tanza Road, Hampstead, N.W., director; Minnie Tromm, 66, Cricket- 
field Road, Lower Clapton, N.E., typist; and H. H. Syms, 70, Queen Victoria 
Street, E.C., solicitor. No initial public issue. The number of directors is not 
to be less than two or more than five; the subscribers are to appoint the first; 
qualification, one share. Registered office, 6, Throgmorton Avenue, E.C. 


Punjaub Electric Traction Co., Ltd. (87,987).—This company 
was registered on March 15th, with a capital of £5,000 in 4,991 shares of £1 
each, and 180 shares of 1s. each, to carry on in India or elsewhere the business 
of tramway, railway, omnibus and van proprietor, carriers of passengers and 
goods, suppliers of electricity for light, heat, motive power and other purposes, 
&c. The first subscribers (each with one share) are:—H. P. Dakin, 130, 
Homesdale Road, South Norwood, S. E., clerk; R. J. Muggleton, 14, St. Helen's 
Place, E. C., clerk; W. A. Hill, 1, Colwell Road, East Dulwich, S. E., shorthand 
writer; R. G. Cheshire, 14, 8t. Helen's Place, E.C., clerk; A. G. Coggan, 14, 
St. Helen's Place, E.C., clerk ; W. J. Hill, 14, 8t. Helen's Place, E.C., clerk ; 
and H. Fraser, 14, 8t. Helen's Place, E.C., solicitor. No initial public issue. 
The number of directors is not to be more than five; the subscribers are to 
appoint the first. 


British Automatic Telephone Syndicate, Ltd. (87,976).— 
This company was registered on March 15th, with a capital of £40,000 in £1 
shares, with objects as indicated by the title. The first subsoribers (each with 
one share) are:—W. O. MacBride, Range House, Shepperton, stockbroker; P. 
Wood, 115, Castlenau, Barnes, 8.W., manufacturer; C. J. Avery, Dashwood 
House, E.C., secretary ; J. Thompson, 10, Finsbury Circus, E.C., clerk; C. W. 
Beavers, 10, Finsbury Cirous, E.C., clerk ; C. J. Brayshaw, 10, Finsbury Circus, 
E. C., solicitor; and B. G. Reid, 55, Sandmere Road, Clapham, clerk. No initial 
public issue. The number of directors is not to be less than three or more 
than five; the subscribers are to appoint the first; remuneration, £100 each per 
annum (chairman £150) and 5 per cent. of the distributed profits divisible. 
Registered offloe, 151-158, Dashwood House, New Broad Street, E. C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Typewriting Telegraph Corporation, Ltd. (66,332).—This 
company's annual return was tiled on January 18th, when 69,8383 shares 
(exclusive of 1,167 forfeited) had been taken up out of & nominal capital of 
£100,000 in £1 shares. £1 per share has been called up on 25,533 shares, result- 
ing in the receipt of £25,872 178. 6d., including £339 17s. 6d. paid on the said 
forfeited shares. 44,300 shares are considered as fully paid. Mortgages and 
charges: £740, 


Llangollen and District Electric Light and Power, Ltd. 
(75,384).—An eement for farther charge, dated February 23rd, 1906 (endorsed 
on debenture dated February 4th, 1905), to secure £600, charged on the com- 
ee undertaking and property, present and future, including uncalled capital, 

as been registered. Holder: S. L. Jones, Glanrafon, Llangollen. 


Morley Electrical Engineering Co., Ltd. (52,358).— This 
company's annual return was filed on February 17th, when 1,594 shares bad 
been taken up out of a nominal capital of £5,000 in £1 shares. £504 has been 
received and £1,020 is considered as paid. Mortgages and charges: £1,000. 


Mexican Electric Works, Ltd. (in liquidation) (52,281).— This 
company’s annual return was filed on January 4th, when the entire capital of 
£400,000 in 80,000 shares of £5 each had been taken up and paid for in full. 
Mortgages and charges: Nil. (Resolution to wind up voluntarily passed on 
December 20th, 1905, at a meeting held at Montreal, Canada.) 


Lancashire Electrical Engineering Co., Ltd. (56,992).— This 
company's annual return, made up to May 6th, 1905, was filed on December 31st, 
when 1,888 shares had been taken up out of a nominal capital of £5,000 in 5,000 
shares of £l each. 450 has been paid and £1,833 is considered as paid. Mort- 
gages and churges: Nil. 


Typewriting Telegraph Corporation, Ltd. (66,332).—Issue, on 
February 16th, of £410 10 per cent. debentures, part of series created November 
14th, 1904, to secure £3,000, charged on the company's undertaking and property, 
present and futurc, including uncalled capital. No trustees, Previously issued 
of same series: £740. 


Telephone Co. of Egypt, Ltd. (17,824).—An acknowledgment 
of indebtedness, dated February aint, 1906, to secure a further £40,000 deben- 
ture stock (supplemental to a trust deed dated July 27th, 1904, securing £60,000 
debenture stock), has been registered. Property charged: The company's 
undertaking and property, present and future, except uncalled capital. Trustees: 
Sir Auckland Colvin, K.C.8.I., Earl Soham Lodge, Framlingbam, Suffolk; and 
G. F. Braithwaite, Kendal, Westmorland. 


Europe and Azores Telegraph Co., Ltd. (39,452).—This 
company's annual return was filed on February 9th, when 18,146 shares had 
been taken up out of a nominal capital of £200,000 in 20,000 shares of £10 each. 
£10 per share has been called up on 12,578, resulting in the receipt of £125,780. 
£55,680 is considered as paid on 5,568 shares. Mortgages and charges: Nil. 


General Electric Inspection Co., Ltd. (75,833).— This com- 
pany's annual return was filed on February 15th, when 1,907 shares had been 
taken up out of a nominal capital of £10,000 in £1 shares. £7 has been received 
and £1,900 is considered as paid. Mortgages and charges: Nil. 


Anglo-American Telegraph Co., Ltd. (2,891 C).— This com- 
pany's annual return was filed on March Ist, when the entire capital of 
£7,000,000 in £634,500 Consolidated ordinary, £3,182,750 preferred ordinary and 
£8,182,750 deforred ordinary stock had been issued and paid up, in full. Mort- 
gages and charges: Nil. ` 


Universal Telephone and Electrical Co» Ltd. (68,317).— 
This company’s annual return was filed on February „ when 400 £5 and 
400 £1 shares had been taken up out of a nominal capital of £10,400 in 2,000 
ordinary shares of £5 each, and 400 founders’ shares of £l each. £2 10s. per 
share has been called up on the £5 shares and £1,000 has been received. The 
£1 shares are considered as fully paid. Mortgages and charges: Nil. 


Westinghouse Electric Co., Ltd. (29,334).— This company's 
annual return, made up to December 31st last, was filed on February Ist, when 
18,955 preference and 27,500 ordinary shares had been taken up out of a nominal 
ónoitalt of £600,000 in 80,000 preference and 80,000 ordinary sharesof £10 each. £10 
per share has been called up on 3,155 preference and £81,550 bas been receive. 
&433,000 is considered as paid on 15,800 preference and 27,500 ordinary. Mort. 

ages and charges: Nil. r. P. F. Kobbé resigned his seat on the rd on 
cember 22nd and Mr. N. Carlton was appointed on February 28rd. 


Lancashire United Tramways Ltd. (87,044).—A debenture, 
dated February 15th, 1906, to secure £ 702 Os. 9d., has been registered. Pro- 
perty charged: The company $ undertaking and properts, resent and futurc, 
including uncalled capital. olders: Parr's Bank, Ltd., 4, Bartholomew Lane, 
E.C. 


Madras Electric Supply Corporation, Ltd. (87,409).—A trust 
deed, dated February 22nd, 1906, to secure £250,000 ** Construction " debenture 
stock, has been registered. Property charged: The company's undertaking 
and assets, including uncalled capital. The company further undertakes to 
execute a mortgage on the whole of its undertaking in connection with the 
Madras Electric Licence, 1905, and all property connected therewith. Trustees: 
C. C. Cave, 13, Cranley Gardens, 8.W.; and C. F. Tufnell, Watendone Manor, 


' Kenley, Surrey. 


W. R. Sykes Interlocking Signal Co., Ltd. (62,522).—A trust 
deed, dated February 27th, 1906, to secure 215,000 debenture stock, has been 
registered. Property charged: Leasehold premises at Clapham and the com- 
auy's general assets, except uncalled capital. Trustees: J. E. Nichols, Sussex 
ouse, Ravensbourne Park, Catford; and A. H. Johnson, Winfrion, The Avenuc, 
Bickley. ` 


British Prometheus Co., Ltd., Kingston (74,889).—A memo" 
N 


randum of satisfaction in full of debentures da ovember 7th, 1903, securin® 
£2,250, has been filed. 


British Prometheus Co., Ltd., Kingston —A memorandum of 
satisfaction in full of a debenture, dated. October 17th, 1905, to secure £500, has 


been registered, j 


OITY NOTES. 


Perth Electric Tramways. Ltd. 


THE annual meeting was held on Wednesday at the oflices of the 
London Chamber of Commerce, Salters’ Hall Court, Cannon 
Street, Mr. Allen H. P. Stoncham presiding. 

In proposing the adoption of the report (see ELECTRICAL 
Review, March 16th) the CHarRMAN, after referring with 
regret to the death of Mr. Edward Heasman, the first chair- 
man of the company, said the shareholders were to be con- 
gratulated on the progress which the company had made since 
its inception six years ago. The original concession which was 
granted them was for about 17 miles of track, and in the year 
1902 on that 17 miles the traffic receipts amounted to 
£54,853, and the net profits to £20,592, or a rate of £1,211 per 
mile. Since 1902, the system had been extended, and they now 
owned 22 miles of line, and whilst the traffic receipts had increased 
to £73,255, the net profits had increased to £32,041—in other words, 
by the addition of 54 miles of track, they had increased the traffic 
receipts by nearly £19,000 and the net profits by nearly £12,000. 
The average profit for the whole system was now £1,544 per mile. 
Of course, those extensions had required a considerable expenditure 
of capital, not only for the track, but also in the provision of increased 
engine power, an extra dynamo, and extra cars. <A considerable pro- 
portion of that expenditure had been met by their having put aside a 


portion of their profite to that end—a course which had been amply 


justified by the results achieved. Turning to the present year's 
accounts, they had a sum of £32,041 to deal with. Of that amount 
£16,829 was absorbed by debenture interest, trustee fees, and 
sinking fund, leaving £15,212. That again had been reduced by 
£6,000— the preference dividend, but increased by £3,462, which 
was the amount brought forward from last year; leaving 
a net sum of 412,675 to be dealt with. They proposed 
to add 45,000 to the reserve account; to place £2,500 as 
the first instalment of a cash reserve account, which was a prudent 
course in the best interests of the shareholders; to pay a 24 per 
cent. dividend on the ordinary shares, and to carry forward the 
balance of £2,675. As far as the current year was concerned, he 
was glad to say that their traffic receipts again showed an increase 
over those of the corresponding period of 1905, so he thought they 
might safely look forward to a dividend on the ordinary shares 
again next year. He did not at present hold out any hope that 
they would be able to pay more than 23 per cent. for 
another two or three years, for their concession was 
only for 35 years, and as prudent business men they must build 
up such a cash reserve fund that at the end of that period they 
would have sufficient cash assets to represent the whole of their 
share capital. He had been asked a question as to possible com- 
petition by motor-omnibuses. No one who knew anything abont 
the working of electric tramways feared such competition. They 
had had very severe competition in that respect; but, although they 
affected their trafüc for a little time, they proved an expeusive 
luxury to the owner, and the last of those "buses ceased 
running last December. That, he thought, would always 
be the case where such vehicles attempted to run in com- 
petition with electric tramways. As feeders to the tramways 
they were undoubtedly useful, but they had yet to learn that they 
would be a commercial success, even in London. As to the future 
of Perth, he (the chairman) believed it would increase in importance 
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and that the population would continue to grow. The company 
experienced no difficulty in regard to labour; they paid 1s. an hour 
at Perth and 1s. 3d. per hour at Kalgoorlie, in return for which they 
got good and efficient service. 

Mr. CHARLES WREN seconded the motion. 78 
.  Replying to a shareholder, the CHAIRMAN said he would not like 

io say that they would be able to increase the dividend next 
year, although possibly they might.  'lhey had to construct the 
North Perth extension this year at a cost of about £5,000 or £6,000, 
and that would have to come out of the profits. That was a better 
policy, however, than piling up a huge capital expenditure. 

The report was then adopted. 


Yorkshire (West Riding) Electric Tramways, Ltd, 


Tux report states that the profit on working from the opening of 
the lines on August 15th, 1904, to December 31st, 1905, amounted to 
£19,461, of which £8,110 was earned prior to the formation of this 
company on April 6th, 1905, and is consequently only available for 
capital purposes. After payment of revenue charges and debenture 
interest, a balance of £1,306 remains, which it is proposed to 
forward. The powers under which the lines have been constructed 
were obtained by the Wakefield and District Light Railway Co., 
whose share capital is owned by this company, and the traffic 
accounts are nominally those of the Wakefield Co., which, however, 
hands over all the profits tothis company. A contract has recently 
been entered into for the completion of the section between Nor- 
manton, Castleford and Pontefract, a considerable portion of which 
has already been constructed, but not opened for traffic. The 
traffics show from week to week a steady and satisfactory inorease, 


Mr. H. S. Leon presided at the first ordinary general meeting of 
the above company at the offices, 14, Victoria Street, S.W., on 
Wednesday. , 

In moving the adoption of the report, the CHAIRMAN said of 
course the shareholders knew the system was not yet fully 
developed, and a part of it was not even ready for traffic, so tbat 
they had to look to the future for development. For the first 10 
weeks in this year their receipts were £2,000 up, or an average of 
£205 per week. If the traffic were maintained, it would mean that 
during the whole of this year, they would make an increase of 
£10,000. The unfinished portion of the system was from Nor- 
manton to Pontefract and Castleford, and upon that £40,000 had 
been spent. That amount, added to the £35,000 opia in band, 
meant £75,000 unproductive capital. The cost of the completion 
would not be less than £65,000, and therefore another £30,000 
would have to be borrowed, but that amount would, he thought, be 
arranged for without increasing the debentures. The income was 
equal to about 7:184d. per car-mile, and the total working expenses 
were equal to 3°768d. per car-mile, which, he believed, was a result 
not equalled by any other system of tramways in the world. 'The 
arrangement for running powers with the Leeds Corporation was 
completed in June last, and although the traffic had not been so 
large as anticipated, yet everything had worked smoothly, and, in 
fact, their dealings with all the local authorities had been very 
friendly. 

Mr. G. E. Leon seconded the motion, and the report was 
adopted. 


Bournemouth and Poole Electricity Supply Co. 


THE meeting was held on Wednesday at the offices, Moorgate 
Court, Mr. J. Atkinson Hosker, the vice-chairman, presiding. 

In proposing the adoption of the report (sce ELECTRICAL 
Review, March 16th), the CHAIRMAN said he was sorry to say that 
Mr. Sanderson, the chairman of the company, was detained abroad 
owing to illness. As to the company, it was an exceedingly pros- 
perous one, and he believed its prosperity would continue in the 
future. Last year they exhibited a considerable increase both in the 
gross and the net revenue. There had been a satisfactory increase 
in the number of units sold and the lamps applied for; and what 
was a gratifying feature was that they were able to report a very 
considerable decrease in their works’ cost. The calls in respect of 
the balance of the ordinary share capital issued last year had been 
paid up during the year, and the total share capital now stood at 
£300,000. The balance of the £20,000 44 per cent. debenture 
stock issued in 1904 (£10,000) had been received during the 
year, bringing the total up to £150,000, which completed 
the company's borrowing powers for the present. The balance 
at the credit of reserves from premiums received £3,935, had been 
transferred to the credit of reserve for depreciation, which fund 
now stood at £16,387. That was an increase over last year of 
£2,018. That had been arrived at by transferring the £3,935 to 
which he had just referred, and £3,000 from the revenue account, 
and deducting £4,916 that had been written off the machinery 
account. Last year they had expended £45,193 on capital, of 
which £17,880 was in respect of mains, £6,472 in respect of 
buildings, and £13,750 for machinery. That additional capital 
expenditure was associated with an increase in the revenue of 
£5,971, or about 13 per cent. The sum they had invested in the 
Richmond company had been increased by a further £12,500. The 
gross receipts had increased from £40,414 to £46,385, and of that 
increase, £4,054 had been brought in from sales of current. Coal 
and fuel, oil, waste and water showed a decrease. That was a most 
satisfactory feature, considering the increased output over the 
previous ycar, and it spoke well for the engineer and staff. They 


had sold something like £400 worth more current, and coal 
cost them about £300 less. Another point bearing on the 
economical working was that the units unaccounted for had 
decreased from 15 per cent. to 14 per cent., and the cost of 
generation and distribution had decreased by 10 percent. The item 
of repairs wae again heavy, but thatthey mustexpect. Rates and taxes 
also showed an increase of £265. Taking the whole of the 
increases, it would be found that they amounted to £1,138, bring- 
ing up the total expenses to £17,762, as against £16,624. They 
proposed to add £6,935 to reserve for depreciation as against 
£3,500 last year, but it must be remembered that that amount was 
taken fromthe premium reserve account, whereas this year it was, 
taken from revenue. The £4,916 which had been written off the 
machinery account had been for putting in new and up-to-date 
plant, and virtually scrapping all that was old and obsolete. They 
had spent something like £17,880 in laying mains in new districts 
last year out of revenue. When they were working in a progres- 
sive town like Bournemouth it was important that the company 
providing electricity should place their mains through newly- 
developed estates so as to be able to show builders that as soon as 
their houses were occupied they were ready to supply them with 
electricity. That policy had paid them in the past and he believed 
it would continue to pay them in the future. Their total con- 
nections during 1905 for their new extensions were 362 consumers, 
with an equivalent of 9,305 8-c.P. lamps, and the total motor and 
heating current was 103] H.. Since the commencement of this 
year they had 128 more consumers, with an equivalent of 3,982 
8-C. P. lamps. The total number of unite sold by the company for 
lighting, power and traction purposes during the year was 2,005,025, 
being an increase of 301,696 units in the 12 months. 

The report was adopted, | 


Official Announcements re Companies. 


IT is notified in the London Gazette that the names of the following 
companies have been struck off the register,and they are accordingly 
dissolved :— 

Anglo-Continental Electro-Medical Vapour Baths Co., Ltd. 

Atlas Electric Appliances Co., Ltd. 
. British Electrical Manufacturing Co., Ltd. 

British SPEM Telephone Wire Syndicate, Ltd. 

City and Suburban Electric Carriage Co., Ltd. | 

Electrica! Insulator Manufacturing Co., Ltd. 

Electric Carbon Storage and 7 Manufacturing Co. of Scotland, Ltd. 

Electric Manufacturing Co., Ltd. 

** Electric " Paint Remover Co., Ltd. : 

Electric Portable Battery and Gas Igniting Co., Ltd. 

Elwell-Parker, Ltd. 

French Electrica! Power Storage Co., Ltd. 

Morecambe Electric Launch and Power Syndicate, Ltd. 

Mutual Telephone Co., Ltd. (Registered February 4th, 1890.) 

Petroleum Engine Co., Ltd. (Registered July Ist, 1884.) 

Railway and Domestic Electric Lighting Co., Ltd. 

Rocking Fire Bar Syndicate, Ltd. . 

Bt. George Telephone Co., Ltd. 

South Kensington Mutual Electric Lighting and Supply Co., Ltd. 

The following are to be struck off within three months, unless 
cause is shown to the contrary :— 

Electric Locomotive and Power Co., Ltd. 

Electritiod Rooms Co., Ltd. 

Electro Metal Extracting, Refining and Plating Co., Ltd. 

Lartigue Railway Co., Ltd. 

Lartigue Railway Construction Co., Ltd. (Registered November ith, 1886.) 

London Battery Co., Ltd. 

Telephone Association, Ltd. 


Cork Electric Tramways and Lighting Co. 


THE meeting of this company was beld on Thursday of last week 
at 83, Cannon Street, E.C., Mr. A. R. Monks presiding.— The 
CHAIRMAN, in proposing the adoption of the report (see ELECTRICAL 
Review, March 16th, p. 441), said he was sure it would be satis- 
factory to the shareholders to know that the company had more than 
maintained its position last year, and, as regarded the current year, 
he had every reason to think that their business would increase 
especially the power business. They were now in negotiation for 
two important contracts, which would add considerably to their 
income, with very little additional capital outlay. As they would 
sce by the engineer's report, the permanent'way, plant, &c., had 
been maintained in good working order and repair.—Mr. W. 
ANDERSON, J.P., seconded the motion, and the report was adopted. 


Eastern Telegraph Co.—The directors have declared 
an interim dividend of 14 per cent. on the ordinary stock for the 
quarter ended December 31st. 


Great Northern Telegraph Co. of Copenhagen.— 
The directors recommend the same distribution as last year, namely, 
24 per cent. dividend (including 5 per cent. already paid). 


British Insulated and Helsby Cables, Ltd,—The 
annual meeting was held at Liverpool on 21st inst. Mr. E. K. 
Muspratt, the chairman, said the company was now in a very 
strong financial position, and the balance-sheet would compare 
favourably with those of other companies in the same business. 


Sao Paulo Tramway Light and Power Co.—A 
quarterly dividend of 2 per cent. has been declared on the ordinary 
shares, 
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Bruce Peebles & Co., Ltd. 


Tue directors’ report for 1905 states that the net trading profit, 
after providing for depreciation and all necessary charges in con- 
nection with the management of the business, amounts to £43,143. 
Deducting directors’ and managing directors’ remuneration and 
auditors’ fees, interest on debentures and income-tax, there is a 
balance of £36,431, to which falls to be added £3,854 brought 
forward at December 31st, 1904, making the total amount to be 
dealt with £40,285. Tbe dividend on the preference shares, less 
income-tax, for the half-year to June 30th, 1905, was paid on 
September 30th, 1905, requiring £3,037. The directors recom- 
mend :— 


A dividend on the original issue of preference shares for the last half- 
year at the rate of per cent. per annum (making 63 per cert. for 
the year, which, less income-tax, will absorb s 

A dividend of 64 par cent. per annum on the new issue ot preference 
shares, which, less income-tax, will absorb : , 1,559 

The placing to preference shareholders’ special reserve fund, as pro- 
vided by the articles of assoclation, being not less than 10 per cent. 
of the net profits 3,643 

Dividend on the ordinary shares at the rate of 64 per cent. per annum, 
less income-tax, requiring 6,358 

Writing off the whole of the preliminary expenses ‘and one-half of the 
expenses in connection with the new issue of shares and debentures 


in 1905. . : 2 m su m sa 8,001 
Transferring to general reserve account HT. tà s EN "E $4 7,000 
Carrying forward .. oe ya Es 92 vi oP T 7,271 

£40,285 


The directors consider the position of the company to be satis- 
factory. The turnover for the year has again been greatly 
increased, and the value of current contracts and orders in hand 
exceeds that of any previous year. Several new and valuable 
channels of business have been opened up, and a great amount of 
development work in connection with new types of machines has 
been carried out during the year, necessitating considerable 
expenditure, all of which has been charged to revenue. The pre- 
ference shareholders’ special reserve fund is invested in trustee 
securities, and including the sum to be transferred thereto, will 
amount to £7,722. The general reserve account, including the sum 
to be transferred, will amount to £15,000. The shares in power 
and traction companies acquired by the company in part payment 
of certain contracts have been valued by the directors at consider- 
ably under par, and they believe the valuations to be reasonable. 
Since December 31st £10,000 of these have been sold. The issue of 
further capital has been carried out to the extent of the issue of 
10,000 6 per cent. preference shares of £5 each and 1,049 ordinary 
shares of £5.each. The directors have also, as authorised, exercised 
the borrowing powers to the extent of £75,000, by continuing fora 
period of three years the £50,000 temporary debentures issued in 
1904, and issuing a further £25,000 debentures for the like period. 


County of Durham Electrical Power 
Distribution Co. 


THE annual meeting was held at Newcastle-on-Tyne on the 
15th inst., Dr. J. T. Merz presiding. 

The CHAIRMAN, in moving the adopting of the report. (see Errc- 
TRICAL REVIEW, March 9th), stated that their business had increased 
by 1,753,000 units. The revenue had been £29,847 aguinst 
£26,400, and the total profits had been £15,723. The capital of the 
company now stood at £380,000 paid up. The preference had been 
fully paid up, but on the ordinary shares only £2 had been called 
in. Almost immediately there would be a call in respect of the 
latter shares to meet various contingencies. 

Sir LINDSAY Woop seconded the report, which was carried. 


Hove Electric Lighting Co. 


CoL. A. J. FILGATE, R. E. (chairman), presided at Salisbury House 
on Thursday last week over the fourteenth annual general meeting 
of the above company. 

In moving the adoption of the report, the CHAIRMAN said that 
the capital expenditure during the year had amounted to £3,360. 
Of this, £2,550 had been expended on strengthening and extending 
the mains and £416 on meters. The total length of the network 
was now 20 miles 442 vards, and of their feeders 8 miles 1,275 
yards, the total length of mains being 28 miles 1,717 yards. The 
capital expenditure up to the end of the year had amounted to 
£156,092. Of this sum £71,936 had been provided out of the share 
capital, £44,600 from debentures, and the balance had been found 
out of the reserve fund. They did not anticipate any large 
expenditure during the current year, but they had found it 
desirable to make a further call of £1 per share on the last. issue of 
shares at an early date. The net profits had amounted to £12,490, 
ax compared with £11,807 in 1904, or an increase of £683. The 
improvement, however, was better than this. At the end 
of 1904 they had only shown in the revenue account a sum of 
£600 as outlay on repairs and maintenance which they had to 
expend or set aside in accordance with their contract with the Hove 
Corporation, and had provided the expenses from the maintenance 
aud repairs account. This course was not satisfactory, and they 
had decided to charge the whole of each year's expenditure under 
this head direct from revenue. The number of houses on the 
system at the end of the year was 1,374, an increase of 137. The 
lamps and motors connected reached the equivalent of 92,194 8-c.p, 
lamps, as against 82,867 at the end of 1904, an increase of 9,327. 
This was the largest increase they had had in any year for some 
time. The units sold to customers amounted to 901,384, against 
820,781 in 1904, an increase of 88,603, or 9:8 per cent. The gross 


revenue for the year amounted to £21,040, as against £19,996 in 
1904. The total revenue expenditure was £8,550, compared with 
£8,188, but allowing for the full outlay on maintenance and repairs 
the actual expenditure of the two years bad been £8,550 in 1905 
and £8,575 in 1904. Thus, while their revenue had increased by 
£1,044, their expenditure had diminished by £25. This must be 
looked upon as a most satisfactory result, for which they must 
thank Mr. C. B. Smith, their engineer at Hove, and his staff, and 
also their secretary, Mr. F. R. Reeves, who have all devoted every 
care and attention to the business. With the balance brought 
forward they had £12.815 to deal with in the profit and loss 
account. From this bad to be deducted £1,746 for interest on deben- 
tures, loans, &c., £2,712 for interim dividend, and £506 for incom e-tax, 
leaving a balance of £7,851. The board recommended that £3,250 
should he placed to the credit of the reserve account, increasing the 
amount of this fund to £38,576; to add £250 to the maintenance 
and repairs reserve fund account, and so increase that account (o 
£925; to pay a final dividend for the half-year at the rate of 


10 per cent., making 9 per cent. for the year; and to carry forward 


£965. Their business continued to expand, and the optioi they 
gave to their customers on the 220-volt supply of a flat rate of 51d. 
per unit for lighting had proved popular. They had recently placed 
another proposal before the Hove Corporation to make a further 
reduction if that body would support them in obtaining an order 
for a compulsory change of all customers now on the 110-volt system 
to the higher voltage. Both the customers and the company would 
benetit by this change, and as there were now only 58 houses on the 
110-volt pressure, they hoped a satisfactory arrangement would be 
arrived at. When it was considered that the results he had placed 
before them bad been arrived at during a period when“ a large 
number of houses tbat had previouslv used their current were 
empty, and consequently disconnected from the system, he thought 
thev had every reason to be satisfied with the year's working. 

Mr. C. F. TorwNELL seconded the motion, and the report was 
adopted without discussion. 


Mersey Railway Co. 


THE report for the half-ycar ended December 31st states that tho 
train mileage run during the half-year was 417,683 miles, as com- 
pared with 415,625 during the corresponding six months of 1904. 
The number of passengers conveyed during the half-vear has been 
4,937,840, including omnibus passengers, as against 4,657,876 for the 
corresponding period of 1904, exclusive of season ticket holders. 
Total receipts from all sources have been £44,060, as compared 
with £41,789 for the corresponding period of 1904. The working 
expenses, exclusive of the charges for pumping, ventilation and 
lifts, have been £30,471, equal to 69:16 per cent., as against £20,029, 
equal to 69:17 for the corresponding six months. "These cbarges for 
pumping, ventilation and hydraulic lifts for the past half-year 
amounted to £3,837, equal to 8°71 per cent., as compared with 
£3,854, or at the rate of 9°22 per cent. for the corresponding period 
of 1904. A service of motor-omnibuses was inaugurated on 
December 11th, 1905, but in consequence of an injunction granted 
by Mr. Justice Warrington at the instance of the Birkenhead Cor- 
poration, this service has been suspended. The board record the 
deaths of Mr. Francis More and Mr. Samuel Gurney Sheppard, 
which have occurred since the last half-vearly mecting. They bave 
filled up the vacancies by electing Mr. Robert Cooper and Mr. 
Henry Allan Wakeman-Newport. 


Direct Spanish Telegraph Co. 


THE ManovEsS oF TWEEDDALE, K. T., presided at the meeting of 
this company at Electra House on Tucsday. In moving the adop- 
tion of the report (see EI HCTRICAL REVIEW. March 16th), he said 
that the traffic receipts showed an increase of £118, against a decrease 
of £233 last year. On the Bilbao section there was a decrease of 
£650, owing to the tariff being reduced since June, 1904. Happily, 
the traffic of the Barcelona- Marseilles section showed an increase 
of £750, due to the absence of those numerous and costly interrup- 
tions which had occurred so frequently during the last few years. 
He hoped that they had seen the last of those interruptions now 
that the cable had been put into a thoroughly efficient condition. The 
cost of doing this had been large, but during the last four years the 
average cost of repairs was £5,000 per annum, and they would 
recognise that the expense was fully justified. After briefly re- 
ferring to the items showing increases and deoreases in the expenses, 
the Chairman said that they recommended the usual dividend of 
10 per cent. on the preference und 4 per cent. on the ordinary 
shares. The reserve fund now stands at £49,279—an increase of 
£92,000. The improvement in trade to which he referred at the 
last meeting happily continued, and was reflecting considerable 
increases in the income so far as the year had vone. They might, 


therefore, look forward to a prosperous year. 


Sir J. DRNISON PENDER seconded the adoption of the report. 

Col. PEARSON referred to £20,000 of second mortgage debentures 
raised during the vear, evidently for the expenditure on the 
Marseilles-Barcelona cable. He thought it would bave been better 
to realise some of the investments. The charge against revenue for 
interest on these debentures was £900 per annum. They had had 
to draw from the reserve in order to pay the balance dividend. It 
might be good policy to pass the interim dividend, and wait and 
see if the 4 per cent. was justified at the end of the year. 

The CHAIRMAN said that the debentures were raised for placing 
the cable in a perfect condition. They had power to pay them off 
at the rate of £2,000 a year. Whether it was desirable to realise 
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investments depended upon the market value, and so on. It was 
quite true that amounts had been taken to pay the dividend, but 
the reserve was larger than last year, and therefore the position of 
the company was stronger. He did not think shareholders would 
approve of the suggestion that the dividend should be held over. 

he report was adopted, and the retiring director and the 
auditors were re-elected. Thanks to the board and staff closed the 
meeting. 


Newcastle-on-Tyne Electric Supply Co. 


THE annual meeting was held on 15th inst. at Newcastle, Dr. J. T. 
Merz presiding. | 

The CHAIRMAN said, in moving the adoption of the report (see 
ELECTRICAL Review, March 9th, 1906), that the sale of units showed 
an increase of 13,246,700 for the year. The increase was very con- 
siderable, and consisted of units that they had supplied in very large 
quantities to the North-Eastern Railway Co. and the Durham Co. at a 
fixed price, plus a charge for horse-power. This explained why, 
although there had been a very large increase in the units supplied, 
there had not been a corresponding increase in the profits. The 
lighting units for the year were 143,125 more than the year before, 
and they would be still more if they took in the increased number 
of units which were consumed by the customers with whom they 
had agreements for supplying the whole of their power and lighting. 
The lighting units which they supplied to the North-Eastern Rail- 
way Co., which were very considerable, were not included in the 
electric lighting bill, because they had agreements with the company 
to supply them with energy for all purposes. The cost of making 
and delivering units had been reduced by 0'10d. — from 
0°66d. to 0'56d. The price had been reduced from 1:295d. 
to 1:035d. The revenue had been increased from £108,900 


in 1904 to £140,307 last year, an increase of £31,350. The 


profit bad been £74,653, against £61,440. The capital account 
stood at £750,000 on the two denominations of shares, against 
£714,000 in the year before. The whole of the capital had now 
been paid up. The debentures now stood at the same figure, 
£250,000 ; loans at £61,000, £7,000 less than last year. The total 
increase in capital was £28,281.' The total expenditure was 
£1,192,442 up to December 31st, 1905. They had now 3,800 cus- 
tomers against 3,316. Speaking as to the depreciation, he said 
they had added to that account £25,000, and the total depreciation 
now amounted to £156,000, and besides that they had in the reserve 
account £12,184. It was proposed to increase the capital of the 
company, and this was necessary because the company had entered 
into agreements for the sale of current to two large companies, and 
these two firms would consume as many units as the present output 
of the company—30,000,000. One of the companies was a 
chemical company, which would take power all the year round, day 
and night. This would necessitate an increase of plant, and there 
was a certain amount of debt to liquidate. 

Mr. T. G. GIBSON seconded the report, which was adopted. 

Dividends of 5 per cent. and 8 per cent. respectively on the pre- 
ference sbares and the ordinary shares (of which 24 and 54 per 
cent. had been paid as interim dividend) were agreed to. 

An extraordinary meeting was then held, when sanction was 
given tothe creation of capital to the amount of £250,000, half pre- 
ference and half ordinary shares of £5 each, 


- 


ewe — 


South London Electric Supply Corporation. 


Mr. J. ATHERTON, chairman, presided on the 14th inst. at tho 
Cannon Street Hotel over the meeting of this company. 

In moting the adoption of the report (see ELECTRICAL REVIEW, 
March 9th) the CHAIRMAN said it was with pleasure that he was 
able to announce that steady progress in their business continued to 
be made. ‘The lamps added to the circuits were equivalent to 
13,412 of 8 c.. This number had been added to considerably since 
the commencement of the year, and there still remained on the 


books awaiting connection the equivalent of nearly 5,000 lamps. 


Negotiations were in progress with several manufacturers for the 
supply of power. They were always endeavouring to increase their 
day load, and for the past three years they had let out motors on 
hire, and were now arranging a bire-purchase scheme. In July last 
the price for current used for lighting purposes was reduced from 54d. 
per unit to 44d. per unit. This reduction was necessitated by the 
severe competition with the gas company, and it had been the 
means of bringing them a considerable increase in their business, 
and, further, had prevented the loss of consumers who would other- 
wise have reverted to the older illuminant. Their company was 
the only electric supply authority in London that had to compete 
with gas at 2s. per 1,000 cb. ft. in every part of its area. There was 
one fresh item in the accounts, which was the costs incurred in 
opposing Bills in Parliament last year, viz., £1,959. These costs 
were incurred in successfully opposing new schemes in connection 
with undertakings proposed to give both a bulk and, in 
some cases, direct supply to premises within their area of 
supply, and, in fact, throughout the metropolis. Such schemes, had 
they been passed in the form in which they were introduced, would 
bave most injuriously affected the interests of the shareholders. 
Some of those schemes had again been introduced in the current 
Parliamentary session, and the board had again lodged petitions 
against those that were likely to affect their interests; but he was 
glad to say, from information since received, that the costs would 
be nothing like those of last year, as clauses had been agreed to 
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which gave the fullest satisfaction to the directors. As in the case 
of most of the other electric lighting companies in the metropolis, 
they should from April next have to bear an increased burden of 
rates. The rateable value during the last quinquennial period— 
-—viz., £3,000—would be increased to £4,000, with an additional 
sum proportionate to the income derived from their contracts for 
steam supply to the London County Council. Whilst mentioning 
the L.C.C., the three years’ contract entered into in 1901 for steam 
supply would expire on May 15th; but he was pleased to say that 
they bad just concluded negotiations for a supplemental contract 
from that date, which they hoped would benefit the revenue 
account for some time to come, The capital expenditure during 
1905 had been on a moderate scale, the principal item being for an 
additional 900-K w. steam alternator which had been installed in 
the existing generating station, and was now running on the load 
satisfactorily. The only other amount of any importance was the 
cost of additional mains, which, of course, only reflected the 
increase in the company’s operations, and the connection of 
additional consumers. There was an item in the capital account 
under the heading Machinery and Plant Fixed,” for accumulators 
which during the past year were put out of use and sold, and the 
sum of £1,237 10s. had been provided out of depreciation fund 
account to meet this demolition. They did not anticipate that it 
would be necessary to raise any further capital during the year, but 
the provisional debenture bonds issued by the company in 1904 
would become due for repayment on April 1st next year, and they 
would give careful consideration to the question of an issue 
of debentures for this , purpose at a more moderate rate of 
interest. The balance of the cost of issuing these short- 
term debenture bonds had been provided out of this year's 
revenue. The cost per unit sold had again been reduced, and now 
stood at 1:04d., and was the seeond best of any of the metro- 
politan companies. The cost of coal per unit sold was lower 
than in the previous year, and would have been further reduced had 
it been possible to conclude the agreement with the railway 
company for the provision of a siding into their works. It was 
hoped that a settlement would be arrived at very shortly. The 
two actions brought by the Lambeth Borough Council against them 
for repayment to the Council of the expense incurred by the Vestry 
and the Council for the removal of the dust bin refuse from 1900 to 
1904 on the contract which the Council themselves prevented them 
from carrying out were heard in November, and he was glad to say 
were dismissed with costs against the Council. The Council had since 
served a notice of their intention to appeal against these decisions, 
and so apparently to continue their unsuccessful litigation against 
the company which they began more than five years ago. The 
profit available for distribution under all the circumstances must 
be considered satisfactory. | 

Mr. F. J. LESLIE seconded the motion, and characterised the 
action of the Lambeth Borough Council as nothing less than 
persecution. 'lhe Council got the magistrate to make an order 
to prevent them from carrying out an agreement and now sought to 
obtain damages because the agreement was nof carried out. If the 
Borough Council were to succeed they would get about £4,000 
a year. 

After some further discussion, the report was adopted. 


City of London Electric. Lighting Co. 


Tuk meeting of this company was held on the 14th inst. at 
Salisbury House, E.C., Mr. J. B. Braithwaite presiding in the 
absence of Mr. G. Herring (chairman), 

The CHAIRMAN, in proposing the adoption of the report (see 
ELECTRICAL REviEw, March 9th), said that the capital expenditure 
had been small—only £32,000—nnd the whole of that had been 
provided without making any fresh issue of capital. In spite of 
competition, which had last year been the most severe they had 
ever had to contend with during the company’s existence, their 
revenue showed an increase, and also their net profit. The gross 
revenue showed an increase of about £7,000, the total being 
£261,994 against £255,087, and that was in spite of the fact that 
the price they had received for their current had fallen by nearly 
4d. per unit. The price for the past year had been a fraction over 
2id. per unit for the whole of their output. In the face of the fact 
that the price had fallen 4d., they would readily understand how 
much credit attached to their technical and engineering staff, that 
their net profit was somewhat larger than in the previous year. 
The economy that had been effected in their engineering depart- 
ment in the cost of generation and distribution represented 15 per 
cent., which he thought was a very great achievement, following as 
it did upon successive reductions in previous years. In spite of the 
severe competition te which they continued to be subjected, as he 
had said, they had been able to maintain their position, and 
they were enabled to pay the same rate of dividend— 
6 per cent, after putting away the same amount to 
reserve as the previous year, and, in addition, providing 
£2,500 out of revenue towards the liquidation of the costs 
of the opposition to the various power Bills, and also the cost of 
the attempts which they made to obtain additional Parliamentary 
powers on their own behalf. The increase in the equivalent of 
8-c.P. lamps last year was just on 91,000, against an increase of 
$7,276 in the previous year. Of that increase, close on 57,000 lamps 
represented power and heating supply. The heating supply was 
of some little interest to them, because it added to their summer 
load, which was a most desirable thing. At the present time they 
had 2,000 radiators connected to their mains, and he hoped that 
number would be increased to 10,000 at no very distant date, The 


42. 00 THE ELECTRICAL REVIEW. 


[Vol. 88. No. 1,478, Manon 28, 1906. 


2 


progress made d the current year as far as it had gone was 
very satisfactory. ey had an increase of 15,415 8-C. . lamps, as 
against an increase of 9,436 at the same period of last year, so that 
from every point of view their position was an extremely satisfactory 
one, as far as they could judge. This year they had been able to 
ascertain the exact figure for the various demolitions and replace- 
menta which had taken place during past years, and they had written 
that sum off their depreciation reserve. They still had a substantial 
depreciation fund, which at the present time they were adding to 
at the rate of £45,000 a year. The company was attacked in 
Parliament last session by various power schemes, the great feature 
of which was that they desired to compete with them for their best 
power customers. He was glad to say that they were successful in 
opposing those Bills. They were not successful with their own 
Bil by which they sought power to supply railways and 
other large consumers in bulk, but they would re-intro- 
duce that Bill this session. Other power Bills were 
also [being brought forward this session, and they were 
taking all necessary steps to safeguard the company’s interests. 
Personally, he thought the scare which had seized hold of electric 
lighting company shareholders in view of the power schemes that 
had been proposed, was somewhat excessive, because the mere 
power to supply electricity in bulk, as long as it was not coupled 
with power to compete with supplying to the ordinary consumer, 
would not be any detriment to them. It might possibly be an 
advantage to them to take their power from a bulk company if they 
could supply it more cheaply than they could manufacture it them- 
selves. As a further illustration of the economy in working, he 
might mention that they had sold 3,333,000 more units last year, 
and it had only cost them £1,071 extra in expenses to produce 
them. 

Mr. Freperiok W. REYNOLDS seconded the motion, and the 
report was adopted. 


Salisbury Electrie Light and Supply Co. 


THE directors report that the progress made during the year has 
been satisfactory. The number of consumers has been increased 
from 820 with 26,674 lamps connected, to 938 with 30,217 lamps 
connected, thus showing a steady increase. 


The generating plant has been sufficient to meet the output, and the whole of 
the plant is at present in thorough working order and capable of dealing with a 
considerably increased demand. 

6,000 new shares and 22 debentures of £100 each have been issued during the 
year, bringing the ahare capital of the company up to £35,000 and the debenture 
issue to £29,700. 

The protit on the year's working, including £214 brought forward from last 
&ccount, amounts to £5,170, and after paying £1,711 interest on debentures 
and temporary loans, an interim dividend at the rate of 4 per cent. for the half. 
year, amounting to £600, and £126 on exhibition account, there remains a 
balance of 22, 788 to be dealt with. The directors recommend that a further 
dividend at the rate of 7 per cent. for the half-year be paid, making a total 
dividend of 54 per cent. for the year, and thet £1,500 be placed to reserve, 
leaving £183 to be carried forward. 


STATEMENT OF ELECTRICITY GENERATED, SOLD, &c.,^1905. 


Units generated. - T s% Y - .. 026,901 
EE pune lamps T id x Ww cm .. ) 10,200 
ivate consumers 5 is de Xue .. 417,660 

Total .. m "E ss et M és .. 427,860 
Used on work vs ex s T T .. 56,858 
Total accounted for i T Pe z - .. 484,718 
Not accounted for T i z s s .. 42,188 
Number of public lamps m £s s a e 34 
Total maximum demanded  .. x : 296 Kw. 


A. B. RANDALL, 
llevident Engineer aud Manager, 


Metropolitan Electric Supply Co. 


Mr. W. HARRISON Cripps presided at the annual meeting, held at 
Winchester House, on Tuesday, 13th inst. In moving the adoption of 
the report (see ELECTRICAL Review, March 9th) he said that at the 
end of 1904 the capital account stood at 41, 539, 582, but it now 
stands at £1,696,007, an increase of £156,425. One of the chief 
items in that large increase was the removal of Sardinia Street 
station. That station had been taken by the L.C.C., and that body 
awarded a considerable sum for it. It had not been necessary for 
them to replace it as a station, but they had had to alter their 
mains and methods of supply, and to add sub-stations in the mid- 
London district to compensate for the loss of Sardinia Street 
station. At the same time it had involved a certain amount of 
expenditure at Willesden for new machinery which had been 
erected in the place of the old. Then during the year there had 
been the expenditure upon the alteration of the system in Pad- 
dington, and they were altering the system there from high ten- 
sion to low tension distribution. That work had already been 
completed in mid and south Paddington, and only remained to be 
completed inthe north. Their engineer said that that change when 
complete would not only produce a considerable saving in working 
costs, but it would be practically all they would want to spend 
upon capital so far as distributing plant was concerned, except for 
new customers, for some years to come. The sharcholders had not 
been called upon to subscribe any new capital directly providing 
for that large expenditure of the year; it had been entirely met out 
of the money received for Sardinia Street, and from the Maryle- 
bone award money. A sum of £10,000 was kept back from the 


award, for certain difficulties had arisen about the title, but those 


had now been satisfactorily cleared up, and that money had been 
returned to the company, and out of it about £7,000 had been 
expended in further alterations in leaving Manchester Square 
station, That left some £2,649, which had been put into the 


general investments. Turning to the revenue account, the sale of 
current, &c., during the year produced £269,000, for, roughly 
speaking, 14 million units.  Laet year the total revenue was 
£306,540, so that there had been a decrease in 1905 of £37,533. 
The works costs had been £108,724, as against £129,703 in 1904. 
Therefore, although they had lost in revenue £37,000 they had 
saved in works costs £21,000; in other words, their revenue had 
decreased 12 per cent., but the works cost had decreased by no less 
than 16 per cent. They would wonder why they had lost that 
£37,000 if they were progressing so well. It was entirely due to 
the loss of Marylebone. Last summer Marylebone took over a very 
large part of the supply which up to that time this company had 
been giving them ‘as agents. At the present moment they had 
practically taken over all the supply, so that except for a very 
small bit of the area the company were entirely dependent upon 
what they might call their old districts, which remained to them. 
Losing this business in Marylebone, for which they been paid, had 
set free a good deal of plant at Willesden, and it had been a very 
anxious consideration with the directors how to find new employ- 
ment for it. To the reserve fund this year they had added 


‘£20,000, which now brought it up to £236,000. They considered 


£20,000 a year that they had been putting by recently a very 
ample addition to that fund, for of present plant—after they had 
got rid of Sardinia Street and Marylebone—three-fourths was less 
than eight years old. They had got a splendid site on the new 
Kingsway, which stood in the books only at the value of the old 
site in Sardinia Street, which was up a back street that nobody 
knew anything about. They had got a magnificent area, 
with & magnificent frontage, which they were waiting for a 
favourable opportunity either to let or sell. After showing 
how it was proposed to deal with the revenue (paying 
10 per cent. on the ordinary shares for the year, and 
carrying forward £2,219) the chairman said that last year they 
applied for a new district altogether, outside their London area, in 
which to supply in bulk. They were one of the very few com- 
panies that came out well in last year's Parliamentary contest, and 
they had given to them the right to give bulk supply in that new 
area—in west and south Middlesex. They had added 125 sq. miles 
of country—a district which they believed would very rapidly 
develop, and would within measurable distance become a very 
valuable outlet for supply. In their already existing area they had 
had a most successful year, having added more than 80,000 lamps 
(equivalent) there. That was the largest increase in those districts 
at any time since the company was started, so that they were still 
making steady progress in that way. It was pleasing to see how 
quickly they were getting on with the supply of power. They 
were beginning to do a very large business, and with their 
magnificent station at Willesden, they held before Parliament that 
they could supply bulk and power just as cheaply as any of the 
proposed new companies. So far as they could see, none of the 


new companies now applying to Parliament very much affected this 


company. They would settle down to develop their new district, 
and he did not believe that even the present Government would 
trouble them there—they did not see their way to get enough ont 
of it at present. In regard to what they were going to pay as divi- 
dend for the current year, he said that they could not hope this 
year to sell such a large amount, because not only had they lost half 
Marylebone, but this year they would have nothing whatever in 
Marylebone, and they would lose the whole of that revenue. 
Although they would, to a certain extent, make that up 
by the additional business, none of them could expect 
in a single year to make up practically the loss of one- 
third of their whole income. “Sufficient for the day was the 
evil thereof,” and next year they would be able to tell them how 
much business they had got in substitution for the old. They knew 
perfectly well when they lost Marylebone they would have 
Willesden station with a large amount of unemployed machinery, 
and they made a great point of that fact before the arbitrator, who 
in his award gave a certain sum in compensation for the loss of the 
business in Marylebone during the years after they had lost it 
before they were able to pick upthe supply by the natural increase 
of business. They might have said that they would have divided 
that money—although they did not know whit that particular sum 
was— as a bonus. They did not do that, for they considered that 
on the whole it was better in a company like this, instead of paying 
10 or 12 per cent. one year, and 2 or 3 per cent. the next, to 
equalise the dividend, so that they held in reserve, all invested in 
first-class securities, a very considerable sum which they had not 
touched yet. A portion of that sum ought to be, and they intended 
it to be, legitimately used to equalise the dividend during the year 
or two if it showed, as they were afraid it might, some diminution 
until they picked up the business again. They had that money 
in hand for them if emergency should arise. The chairman briefly 
referred to the death of Mr. Verity, a director, and to the loyalty 
and energy of the general manager, Mr. Conacher, Mr. Cunliffe 
Owen, the secretary, and Mr. Highfield, the engineer. 

Sir JAMES PENDER seconded the motion, and after a few remarks 
from Col. Perry, Mr. Fisher and Mr. John Newton, the Chairman 
replying, said that they refused to make agreements with any of 
the power companies last year. They preferred to know in their 
own minds what they wanted, and stick by it and carry it through. 
They had always been successful in that policy. Mr. Fisher had 
asked whether the Government could turn the company out of its 
new area. He believed that this Government could sell up the 
whole of these islands if they wished. He had no information 
that they would do that, but he did not know that they would not. 
They were applying for no Bill this session which really affected 
them in their London area. 

The report was adopted, and the retiring directors and auditors 
were re-elected, 
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Northern Counties Electricity Supply Co. 


THR directors’ report for 1905 says that the working operations for 
the year at Alnwick, Ashington, Bedlingtonshire, Blyth, Felling, 
Hebburn, Hartlepool, Malton, Morpeth, Shildon, Spennymoor, and 
Thirsk again show a substantial increase of work done compared 
with the previous year, as follows :—Consumers connected, 5,251, an 
increase of 1,468 ; equivalent in 8-c.P. lamps connected, 125,381, an 
increase of 40,347; units sold, 2,054,011, increase 1,067,138; gross 
receipts for current sold, £19,328, an increase of £7,047. 


These results are exclusive of large consumers for over at Hebburn whose 
installations were in course of construction at the end of the year, but had not 
come into operation. 

The Blyth and Cowpen districts were, up till recently, slack in their demands 
for current, but during the veur several large power users bave been arranged 
. with in such a way that this station should soon be supplving about 14 million 
units, and the directors anticipate further demands from collieries in the district. 

At Hartlepool also considerable progress has been made, and negotiations are 
on foot with iinportant power users. At the sinaller etations, where the current 
is chiefly used for lighting purposes, the gress has been slower; but the 
directors are actively pushing this branch of the company's business. 

By an agreement made with the Cleveland and Durham County Electric 
Power Co., the working of certain areas in north-west Durham, consisting 
of the Consett, Annfield Plain, Benfleldaide, Stanley and Leadgate undertakings 
has been disposed of to that company, by which arrangement a large capital 
expenditure has been avoided, while the transaction leuves a surplus as shown 
by the accounts, 


The revenue account, after an apportionment of charges and 
interest between construction and revenue accounts, shows a credit 
balance for the year of £5,210, plus £257, balance from last year. 
An interim dividend has been already paid at the rate of 3 per 
cent. per annum = £1,665, and a final dividend at the same rate is 
now proposed = £1,793; amount to reserve account (making it 
£3,000), £1,500; preliminary expenses, further amount written off, 
£380, the balance of £129 being carried forward. In July last the 
company issued at par and allotted £100,000 44 per cent. first 
mortgage debenture stock, which was largely over-applied for. 
14,537 ordinary shares were also issued during the year and taken 
up by the existing shareholders or their nominees. 


Ernest F. Moy, Ltd. 


THE annual meeting is to be held at 4, Greenland Place, Camden 
Town, London, N.W., on March 27th. 

The directors’ report for 1905 shows that a profit of £769 15s. 9d. 
was earned, which, together with the amount of £92 brought 
forward from last year, makes £862 available for disposal. The 
directors recommend a 73 per cent. dividend on the ordinary shares, 
6 per cent. on the preference, to general reserve £100, and carry 
forward £62. The new works in Bay ham Street, which were started 
at the beginning of last year, are now fairly well equipped with 
machinery, and employ a number of workmen. The extension is 
now proving to be of great value, and the brass foundry, which is 
part of the new works, has fully realised the expectations of the 
directors. 


Stock Exchange Notices, — Applications have been 
made to the Committee to appoint a special settling-day in and to 
grant a quotation to— l 

British Columbia Electric Railway Co.—F'urther issue of £185,000 5 per cent. 
cum. perp. pref. stock. 

And to allow the following securities to be quoted in the Official 
List— 

9 Electric Co. — Further issue of 1,500 ordinary shares of £5 each fully 
paid. 

The Committee has appointcd Wednesday, April 4th, as a special 
settling-day in— 

Electric Supply Co. of Victoria, Ltd.— £160,000 5 per cent. first mortgage de- 
benture stock. 

And ordered same to be quoted in the Official List. 


Brush Electrical Engineering Co.—- The directors 
recommend, subject to audit, the payment of the full 6 per cent. 
dividend on the preference shares, and a dividend at the rate of 24 
per cent. on the ordinary shares, for the year ended December 31st, 
1905, placing £7,550 to general reserve, £6,893 to depreciation 
reserve, and carrying forward £3,114. ‘The share transfer books of 
the company will be closed from March 28th, 1906, to April 4th, 
1906, both inclusive. This is the first dividend on the ordinary 
shares since 1900. 


Fairbairn, Lawson, Coombe, Barbour. Ltd. — The 
report for 1905: states that the profit for the year, after charging all 
expenses incidental to the business (including depreciation, £13,702), 
amounted to £134,996. The dividend on the ordinary shares is 74 
per cent. for the whole year, plus a bonus of 1 per cent. The 
prev to reserve fund is £50,000, leaving to be carried forward, 
£17,834. 


Direct United States Cable Co.— The board has 
resolved upon the payment of an interim dividend of 4s. per share, 
free of income-tax, being at the rate of 4 per cent. per annum, for 
ae quarter ending March 31st, 1906, payable on and after April 


New Capital.—The Financial Times states that an extra- 
ordinary general meeting of the Underground Electric Railways 
Co. of London has been called to consider a resolution authorising 
an increase in the borrowing powers by £5,000,000. 


Airdrie and Coatbridge Tramways Co.—During 
1905 there was expended on capital account an amount of £5,742, 
making the total expenditure for the tramways £61,441. The 
revenue during the year was £11,018 and the expenditure £9,672, 
which includes an amount of £2,948, interest payable to the B.E.T. 
Co., in respect of the amount due to them under the contract. The 
board recommend that £1,250 be placed to depreciation and 
renewal fund, and, after paying a dividend at the rate of 4 per cent, 
per annum on the share capital, £378 is carried forward. 


Browett, Lindley & Co,—A financial daily says that 
the accounts for the year ended December 31st show, after meeting 
debenture intercst, &c., a profit of £693, thus reducing the debit 
balance brought down to £18,404. 


Marconi's Wireless Telegraph Co.— The report for 
the year ended September 30th, as abstracted in the Ties (a 
copy has not been sent to us by the company), states that 
the net profit amounts to £16,750, as against £12,681 for the 
previous year. In view of the large expenses for development, it 
is thonght inadvisable for the present to make any distribution. 
The company is making satisfactory progress, and the organisation 
for carrying on by means of the Marconi system the business of a 
telegraph company is being extended wherever profitable traffic 
seems likely to result and concessions can be secured. Very im- 
portant improvements have been made by Mr. Marconi in the 
system during the past year. The new station in Canada is now 
finished, and has been working satisfactorily day and night for 
many months past. After the close of the financial year, the com- 
pany made an offer of 128,063 shares to the shareholders at par. 
This issue was guaranteed by a group in which six of the directors 
were directly or indirectly interested, the consideration being an 
option to take a further 115,810 shares at 30s. each. Attention is 
drawn to the item “ Shares in Associated Companies” of the par 
value of £1,439,285, which are taken in the balance-sheet at 
£62,286. It is anticipated that when the trans-Atlantic stations are 
opened for commercial work, such of these holdings as the com 
is prepared to sell will be marketable at prices which will repre- 
sent substantial profit. | 


Gandy Belt Manufacturing Co.—Dividend for 1905, 
54 per cent. per annum. £3,000 has been written off goodwill and 
patents, and £1,000 added to the reserve fund. £1,011 is carried 
forward. 


Johnson & Phillips, Ltd,—The directors’ report 
for the year 1905 states that the profit on trading account, &c., 
after making provision for bad and doubtful debts, and after 
charging to revenue upwards of £4,000 for maintenance of, 
buildings, plant, &c., amounts to £32,064. Depreciation on buildings, 
plant, &c., has absorbed £5,200, interest on debenture stock £3,078, 
and reserve for debenture sinking fund £1,062, while the propor- 
tion of net profit earned from January 1st to July 5th, 1905, not 
available for distribution is £10,169, leaving & baJance of £11,769. 
It is proposed to pay a dividend at the rate of 7 per cent. per 
annum on the ordinary shares, leaving to be carried forward 
£6,030. The above results are considered satisfactory in view of 
the period of unsettled management during the earlier part of the 
year previous to the registration of the company. The orders in 
band are of a satisfactory nature and there are signs of improved 
trade in the near future. A fire occurred on February 27th in the 
cable department, but arrangements have been made to carry ont 
the various contracts in hand. 'l'he damage was covered by 
insurance. ! 


Prospectuses.—Anglo-Belgian Company of Eyypt.— 
This company has been before the public with an issue of 100,000 
£5 shares at 5s. prem. Among the other objects of the company 
are the construction and development of railway, tramway, and 
electric undertakings. 

The Electrical Development Co. of Ontario, Ltd. — An issue of 
$2,500,000 5 percent. first mortgage sinking fund gold bonds has 
been offered for subscription this week at 964 by Messrs. Chaplin, 
Milne, Grenfell & Co., Ltd., on account of themselves and other 
holders. The subscription list closea to-day. 


Liverpool District Lighting Co,—At this company's 
meeting held on 14th inst., the Chairman, Mr. H. Gaskell, jun., 
said that during 1905 their business had steadily increased, and 
there had been a slight diminution in the cost of generating 
electricity. During the year the number of their 16-c.P. lamps had 
increased from 16,517 to 19,179, and at present the number 
exceeded 20,000. The current sold during the year had increased 
from 246,943 units to 281,057 units, or about 14 per cent., while 
the producing cost of electricity had decreased from 2':6d. to 2:44d. 
per unit. In comparing this cost with that in other places, they must 
not forget that this company supplied a purely residential district, 
where little power was required during the day. "They had pro- 
vided for depreciation at the normal rate, had written off the cost 
of the new issue of capital, and had opened a reserve and 
renewal fund with £250. He moved the adoption of the report, 
and that a dividend be declared at the rate of 6 per cent. for the 
half-year, making 43 per cent. for the year. This was carried. 
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MARKET aUOTATIONS. 


Wednesday. March 21st. 


[EX XE YT I NEENEEE a 4 


Latest 
CHEMICALS, &o, Price. Inc. or Deo. 
l | 
a Acid, e ee per cwt | 5l- a 
a 97 Nitrio ee ee {es ee per ewt. 29J- a 
a 97 Oxalio . LI ee ee per cwt 82/- ee = 
a „ Bulphurio .. ss .. per cwt 5/8 E 
a Ammoniac, Sal is per o . -.. 420 
a Ammonia, Muriate (crystal) .. per ton £33 10 ee 
a 97 ge ee en ee per ton f £30 ! es 
a, Bleaching powder . per ton 45 10 is 
a Bisulphide of Carbon per ton £18 
a Borax Vs ae per ton £15 
a Benzole (90 ) per Fal. 1 
a Con dtp m : P n Y 225 10». i 
a x 8u " . per ton . ine, 
a Lend, Nitrate is per ton 2821 £2 inc. 
a „ White Sugar. ae per ton £81 sa 
a „ Peroxide ss dus per ton £27 10 9 
a Methylated Spirit .. x .. per gal. 20/6 . ‘a 
a Naphtha, Solvent (90 % at 160°C) per gal; „ 5/6 Ji 
a Potassium Bichromate, in casks per ib. | 8d. Et 
a Potash, Caustic (75/80 *) .. per ton £20 a 
a Potassium Cyanide ee . per lb. Tad. js 
a Shellac 2 € ; per owt. 200/- as 
a Sulphate of Magnesia .. per ton 44 10 
a Sulphur, Sublimed Flowers .. per ton £6 10 
a i Recovered E .. per ton £5 10 3 
a $» Lump  .. He . per ton £5 
a Caustic (white 70 96) per ton £10 15 
a „ Crystals vá i ton £8 5 
a Sodium Bichromate, casks .. per lb. 944. 
e oe. Cyanide ee ee ee per lb. Td. ee 
l METALS, &o. 
Aluminium Ingots, in ton lots .. r ton £160 ex 
1 ire, in ton lots n ton £191 os 
Sheet, in ton lots .. per ton £1T7 
Babbltt's metal ingots ..  .. per ton 448 to £140 ; 
Brass (rolled metal 2 to 19*) basis per lb. 9d. 
„ Tube (brazed) Và .. per lb. 104d. 
D „ (solid drawn).. .. per lb. 
: Wire, basis mz per Ib. E 5 
Copper Tubes (braze $a .. per lb. 

- [i] 97 (solid drawn) oe per lb. 11 [EE] 
Copper Bars (best selected .. per ton £1 ino. 
Copper Bheet i "e .. per ton £94 £1 inc. 

?t Rod oe oe eo . per ton £94 21 Inc. 
» (Electrolytic) Bars per ton £92 iie 
» ñ Sheets per ton 2104 
" T per ton 
[I] 97 H. C. Wire Per Ib. lld. ee 
f Ebonite Rod ae ae .. per lb. 5 2 
,» Sheet ee ee per lb. o ee 
n German Silver Wire e .. per ld. 17 we 
utta- „ fine .. per lb. 6/ to 1/- ae 
h India-rubber, Para fine .. per lb. 6/54 1d. ine. 
4 Iron, Charcoal Sheets .. per ton £ ix 
„ Pig (Cleveland warrants) per ton 48/44 11d. inc, 
4 , Forgings, according to size per ton From £11 $3 
„ Borap, heavy E per ton 47/6 to 50/- s 
„ Wire, galvanised No. 8 .. per ton 9 5 i 
g Lead, English Ingot Ws . per ton 746 q 6 ET 
. ( £18 10 
9 99 $9 Bheet eo oe per ton 1 £18 12 F } ee 
m Manganin Wire No. 22 . per lb. 8/- ds 
g Mercury is is "S .. per bot £176 vå 
d Mica (in original oases) small. per lb. 6d. to 1/ M 
oe 90 [1] medium per Ib. r^ to 47 ee 
d „ ii „ large per lb. 4/6 to 8/6 " 
p Phosphor Bronze plain castings per lb. to 23 
p „ rolled bars & rods per Ib. 1/14 to 1/8 e 
p n „ strip & sheet per lb. 1/4 . sa 
o Platinum  .. vs - .. Per ox. 91/6 ix 
e Silicium Bronze Wire .. per lb. 1/- to 1/1 AN 
Steel, Magnet, acc'd'g todesc’p’n per ton £58 d 
9g Tin, Block ve ee ee oe per ton { £168 sl / 
* „ Wire, Nos. 11016 .. . per lb. 1/11 l ds 
p White Anti-friction Metals— 
„ White Ant brand .. .. per ton £46 to £70 as 
j Yarns, 9/108 Grey Cotton,onsp'ls per lb. 8d. 
j n lea. Flax y .. per lb. 4 T 
j iw B ply 10 Ibs. Russian. per lb. «M dx 
j „ 101lbs. Russian,single .. per ib 3 ex 
i „ 180 lbs. Jute rove .. per ton 211 
* Zino, Sh’t (Vieille Montagne bnd.) per ton £28 15 | 
Quotations supplied by :— 
a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd. 4 Bolling & Lowe. 
e Thos. Bolton & Bons, Ltd. j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashby, Ltd. 


m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd, 


e Frederick Smith & Co. 

f India-Rubber, G.P. and Teleg. 
Works Co., Ltd. 

n James & Shakspeare. 


xk ct Š E — = pete cma a 


Theft of Electricity—A South African newspaper 
states that at the High Court at Pretoria un February 23rd, T. H. 
Brown, who was recently sentenced to two months’ imprisonment 
for the theft of electric power from the municipality, by means of 
an apparatus which he had fixed up to avoid the passing of the 
current through the meter, appealed against the sentence, on the 
grounds of conflicting evidence, and that electricity was not a sub- 
stance to which the law on theft could apply. The Court held 
otherwise, saying that the accused was morally and actually guilty. 
The sentence of the magistrate was upheld. M 


— sam 


STOCES AND SHARES. 


Wednesday Evening. 
FOREIGN politics looking more settled, Stock Exchange markets are 
inclined to harden again. One cynical member said it would be 
a good thing to get the Algecirás matter arranged, because of 
leaving the way clearer “for the next thing." At the moment, 
absence of business happens to be the worst Stock Exchange ill, 


. but this has become such a commonplace as to excite no comment. 


Electricity Supply shares are rather harder, but the volume of 
buying orders is very meagre. The severe falls in such high-class 
descriptions as St. James's and Westminsters have brought in com- 
paratively few buyers. Certainly, outside investors have come 
along to a slight extent, but the people who, in days gone by, could 
always be trusted to support the market, are no longer purchasers. 
The stockbroker who happens to be a Free Trader, skirts the 
electric lighting market unless he has an order: your Radical 
friends” is a compliment concealing a bitterness perhaps not 
unnatural in view of the London County Council's Power Bill, 
which, by the way, is fully expected to go through Parliament. 

Descending to details, Charing Cross Preference crumbled 4 to 
44 upon a few selling orders. Edmundson's gave way } to 41, and 
there is no doubt that the company's connection with the 
Lancashire Power undertaking, known or not to Edmundson 
proprietors, is acting as a drag at the present time. Kensingtons 
at 92 are 1 lower, but Metropolitans rose 10s. after digestion of the 
chairman’s speech at the meeting. Chelseas are 3 harder, and 
London Electrics 4 down. Oxford shares recovered the } shed 
last week, and Hove are a shade firmer at 82. Possibly the new 
Bournemouth and Poole Second Preference will be issued at 11. 
New County Preference went fairly well, the underwriters not 
being left witb more than about 25 per cent. The Lancashire 
Tramways issue begins to assume definite shape. 

Further weakness in Metropolitan Railway Consolidated stock 
has lowered the price to 774, and even at that there are not many 
buyers. The company's delay in the complete electrification of its 
lines is seriously prejudicing the price of the stock. Some people 
seem to think the new Baker Street and Waterloo Railway will act 
to the disadvantage of the Metropolitan Railway instead of serving 
it as a fceder. But the greatest competitor of all the railways 
this summer will be the motor- buses. District stock fell to 29. 
Great Northern and City Preferred ' A" shares are nominally 1 
down at 43, while Central London Deferred rose a point to 831. 
A full three points has been shorn off Waterloo and City Railway 
Ordinary, the price dropping to 994. No alteration is likely to be 
made in the terms already put forward by the South-Western 
Railway. 

By slow degrees the steam companies are electrifyiug their 
suburban systems, and the Great Northern is apparently only 
waiting for the St. Neots power scheme to be passed, to start upon 
its local lines. Several others have made a beginning, and in 
course of time the steam engine will, no doubt, become a mere 
curiosity in suburban traffic. 

Industrial stocks and shares are better on balance. British 
Aluminium Ordinary and Preference improved, and Brush shares 
slightly hardened in tone upon the return of the Ordinary to the 
list of dividend-payers, after some six years' absence. Callender's 
are 10s. easier, and the Willans & Robinson trio is very weak, 
both classes of shares falling 3, and the Debenture stock 2 points. 
Bruce Peebles makes a good showing, and pays an additional 4 per 
cent. dividend, making 64 per cent. The Preference shares keep 
at 54, and seem to be a very fair investment, carrying 6 per cent. 
cumulative interest. The Electrical Development Company of 
Ontario 5 per cent. bonds are being offered at 964 per $500 bond. 
General Electric Debenture is a point lower at 96. Henley's 4} per 
cent. Debenture is 109 for the fully paid and 58 for the partly paid. 

Some bidding for Marconi Wireless Telegraph shares was sufli- 
cient to put up the price of the new to 2s. 6d. premium. Whether 
the buying came as a little incentive for allottees to apply for their 
shares we cannot say, but it coincided singularly with the last days 
upon which proprietors in Great Britain had to send in their 
applications. The old shares are 3 up at 14. Direct United 
States shares rose } to 152, and a dividend of 4s. has been declared. 
The Anglo-American Telegraph group weakened, but West 
African Telegraph shares at 10 are 4 vp. Telephone issues are all 
unchanged. 

British Electric Tractions advanced z to 78, and Anglo-Argentine 
Trsmway Ordinary are good at 94 upon the approach of the bonus 
to be given in the new shares. Potteries fell 4. Metropolitan 
Electric Trams Deferred drooped to 4s. 44d. middle 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 


— 


Business done | 


Btoc | Closing osing 
Issus. * fou? years. ME March 14th. arch Ast. 1906. Fall 
— — i. | 1908. | 1904. 155. . A |Higbest Lowest. 
17,700 | African Direct Telegraph, 4 & Debe. ~. | 100 4 | 4 t x 4 96 —10 4 ET | vs 
Amason Telegraph Co.'s shares, Nos. 1 to 95,000 1 N vs oe 
155,6008 do. 8 * Debs., Nos. 1 to 1,950 Red. | 100 Nil | Nil | Ni | 5: 88 — 88 89 — 88 8 
Anglo-American T EX ee à as 16 61s. 8i —0n 654— 67} 1 $ 
8,148,700 | Do. do. do. 6% Pref. e | Stock 6 % 6 % 6 1184—11 | 119 —114 114 tiä; s j 
8,148,700 do. Stock | 1/- 9e. il à 194— 1% à 1? — 
oo An Portuguese Tel., 59 , 5% Mon. Deb. Stock Red. | 100 85 2: » 8 108 —105 101 —109 x N —2 
09 5 46 y ee = a 
1,988,8561 Commercial Cab Bing. 00 your x Deb. Red. Btock | 4 x 4% * 4 12 s 97) — oot sr 983 1 +f 
16,000 Gabe Telegraph do. eg 10 | &% |104 à | 55 SEM E | : 
6,000 Do. 10% Pret. eom e oe | 0 [10$ | 52 |10% | 10 BS 17 — j^ 1 — p^ „ 
19,981 Direc Spenish elegraph 0 0 e? * * X f 
6,000 Do. do, 10:3) Cum. Pref. | 5 0 |10 |10% |10% | Bi— 9 —. 9 
80,000 Do. do. Debs.  .. ..| 50 % | 4% aX 100 —108 100. —103 . . — 
Risa eee | ae i | Ae | 4 Mr [ues | | n 
©, 5 la 29. qe T VE a 
9.000.000 pe. J Pret, Stoch tock % % | Le | Bat] s-na eee | ot | oot | oo 
1548171 De. " Mort. Deb, Stock Red. .. | Stock y: 44 | 44, | 4 i 1074— 1074 —1 109 | 108 » 
Eastern Extension, A and China Tele. | 10 x 77 77 6 15 — 1 15 — 1 16% | 15% 

169,400 i 8 44 | 44, 1 141] 105 —107 105 —1 1064 | 106 

800,000 | Eest& B. Afrio. Tel H Mt. Mt Dbl 1 to 8,000, red. 1900 | 100 | 4% 48 | 43 | 4 99 —101 99 —10 
- 900,008 | Do. 4 % Reg. M. Debs „„ 95 44 147 | 49 4 | 101 —100 101 —1 : 

190,987 | Globe Telegraph and Trust 5 0 we | 10 |88 5*5 53 5 llk— 113 11 Ald 117411 

180,987 Do. do. b 10 8 6% | 6% | 6% 14j— 15 142— 15 14 

i Ottis and Be arapi, ot 2 ist Mors. M ff c EN 4 
"mim el Aman ie |e an |e | ae | oe E 
961,127 | Marconi’s egraph .. wee. ugs 1 he * E 7 1— y4 1 lá 2719 | 21/6 tà 
72,680 Monts Video Telephone Co. Ltd. Ord. ee ee 1 '8 B 4 oe : 1 1 ee. ee ee 
86,499 do. 5 Pre... 1 15 b 5 i 1 — 1 se s 
1,988,988 National Telephone; Pref m 2 è 100 6 6 6 6 110 —111 xd | 110 —11ʃ 1102 .| 110 as 
1,906,081 d t. Bock . .]| 10 5 5 5 112 -114 xd | 112 —114 lief | 102 : 
16,000 Do. do. 6% Cum. 1st Pref. ff. 10 6 6 6 6 12 — 14 xd 12 — 14 13 12 
15, Do. do. Cum. 9nd Pret 10 6 8 6 6 104— 1174 | 10-1 11 

960,000 | Do. . 6% Non-oum. 8rd P., 1 to 960,000 5 5 6 5 6 xd — 6 
2,000,000 | Do do. 8595 Deb. Stock Red. Stock 83 99 —101. 99 —101 1 i 
1,680,568 de. 1 Deb. Stock Red. 100 4 4 4 4 108 —105 108 —106 1044 | 109i | 

179,818 Onental Telep, and Klee. 1 to 171,04,fully paid 1 6 6 | $ H- 1 1 11 Do M 

50,000 Do. do. 4. 6 % Cum. Pref. 1 | 6 6 6 1l 1 3 
100,000 Paoli s Horopean Tak 6 & Gear Debo T s Stock 10 4% 4% 4 1 99 —102 99 —102 8 x 
o ^ uar i — — 10. 2 2 
11,8891 Weil s 8 I: T T 5 1 Lm R 7 734 
60,000 Telecnane Co. of Co; of Egypt, 44 o5 Deb. Red. ee ee 100 ee ee e 44 d 108 —106 108 —106 ee ec 
8,901 e 0. . . | Cort. 6 6 8 64 | 198 —131 128 —181 1304 | 199 m 
10,000 United River Plate T „ 5 |1 8 8 5 — "n 1 " is ane Hj 
40,000 Do. Pref., Hos. 1 to 40,000 5 8 5 5 596 i p" i 
179.947 5 ..| Stock 5 5 6% | 6% | 110 —112 110°—112 
15,0091 I pP cd 10 2 4 4% 10 91— 10} e | td 
80,008 1 io 80,000 £3,001 io $$ |. mW - } ay | E 
150,000 4D». f Debs., 1 to Lo 1 i Bras. Sub, 100 | 4 4 49, | 49, | 100 —102 100 —102 1 "E 
901,980 elegraph, Lid 1 to 307 10 1 1 17 5 143 — 15 144— 15 Mio dH 
15,600 % Debs. and ak: 1900 100 5 5 5% 5 100 —102 100 —102 Nro 
668,880 De. do. A Deb Btock Red. ..| 100 | 4 4 4 4% | 102 —104 102 —104 S E 
88,821 | West India and Panama T legraph .. eo we 10 N | vs i] — i MEL 
4660 ` Dò do. 6 Cum. ind Pre. | 10 N | D. 7 HE 13 E mes 
, 8.000 Do. do. 54 Debe.. Non. 1 to 1  —... 10 | 6% | 6% | 5% ! 53, | 100—108 100 10 no loe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPAN IES. 
n | | | | | 
170,000 | Anglo-Argentine Trams, 960,008 to 430,007 .. s b 8 | 22 8 6 | 9 9— 9 | 9 9 +h 
Do. 96 Cum. Prefs., 1 to oor ~. ve 5 5 | Ba è 61 53— 61 | ex 56 

266,800 | Bo. ermanent, 6 % Deb. Stock, 1886 | 100 EEG 6 6 1l —144 141—014 148 e: » 

985,100 Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. | 100 P b 6 5 104 —106 104 —106 105) 2 js 

800,000 Babcock & Wilcox, 1 to 690, 680,000 .. 17 20 16 1— 44 . 4à 89 wo | — 1 

100,000 | Do. % Cum. Pref., 1 to 100,000 .. 1 S 6 6 6 l&4-— 19 1 17 | ie — bey 

88,000 ! British Aluminium, se , 2,001 to 40,000 i 5 a a Ee 2 — 2 2, — 2 2 E + 
: 40,000 Cum, 0 ee e 51— — + 
Bo. an “a”"6% Cum. Prei... 5 Nil | Nil | Nil | 8 5 — 5 — 55 

Do. do. 4% Funding Ceris. .. " às e . 9$— 8 2 14 

800,000: Do do. 3 lst Mort. Deb. Stock Red. | Stock | 5% | 5 5 6% | 98—1 98 —102 s B 

800,000 | British Columbia E. Def. Ord. Btock .. 1 = 6 6 120 —128 190 —198 : : 

800,000 Do. 5 % Pref. Ord. Stock E 100 Ss b 5 110 —118 110 —118 K 

116,000 | Do. 5 Cum. Perp. Prei. Stock .. 100 “a 5 6 6 108 —111 07 —110 107} 5 =| 

940400 | Do. Im Mort. Debs., 1 to 6,250 .. 40 : 108 — 108 —105 95 i : 

290,000 Do. Vancouver Power Debe., 1 to 2,900 100 - 102 —105 102 —105 x ; 

British Electrio Traction %% aep" MO. d «B 6 6 7 — a "à 2 7 +è 

163,097 | Do.. do. 6% Cum. Prei. 6 6 6 6 9,4 9i— 1 1 3 i 
1,415499] | Do. do. 5 Perg. Deb. Btook .. | Stock | 5 b 5 5 117 —190 nT-— 119 8 E: 

410,178 ' Do. do. Deb. Stock Red. | 100 S d m m 98 —100 97 — r e 

100, British Insulated and Hels is b |10 8 8 8 1 : ; 

100000 | Do. do. 6 * . Pret. m 5 6 6 6 6 65 | .. : 

600,000 ; Do. do. % 1st Mort. Deb. Red. | 100 | 44 108 —106 106 —106 . 

212,000 | British Thomson Houston d 11% lst Mort. Debs. 100 sa 4 96 — 98 xd 96 — 98 T oe 
400,000 iN Mesubgbouse np ret to $00,000 and ) 5 6% | Ni | .. NH— 9) H— 39 (ua . 
1,016,868 do. 4% Mort. Deb. Stock .. | 100 g 49, 4 % 4% | 80—85 80 — 85 82 814 

; 60,000 Brows, Linalay & Q9 4, Ord. oe ee ee ae £1 Nil Nil N ee b. à T ee ee ee 
60,000 Do. 6% Cum. Pre. 4l Nil | Nil , Ni | z 14/6 to 1 14/6 to e vs A 
105,781 - “Brush Electrica Engineering, Ord., 1 to 106,781 .. 4 i Ni | Ni | Ni | 9349 1 1. | M W ie 
150,000 | Non-cum. 6 % Pref. .. 2 | 6 6 6 | 6% | I 2 1 2 3371 = és 

| Do. Š Par b. Stock Stock 44 | | 97 — 99 97 — 99 p » f 

195,000 | ^. Do. Porp. and Deb. 8 4 4 89 — 84 82 — 84 „ 

100,000 | Buenos Ayres & B 5 JM E 4 5 a 3 | T- | TÀ9 
.. 40,000 Do. uA" % & Gam, Pret 1 to 40,000 | 5| .. [6% 8 i: 8 | 6%) 6 . 

27,500 Do. “B” do. 1 to 27,500 5 5 $53,169, | .. 5— $i | IS is n 

817,700 Do. 5 Deb. Stock oe oe $ oe 100. oe 5 % 5 i 5 106 —1068 t 106 —108 1074 107 . 

190,000 Do... 5 % 2nd Deb. Btouk „„ 105 — 85 | 55 | 5% | 102 —105 | 108 —105 104 | 1094 | .. 

105,000 | Calcu TAIDS., yl A ee T - E: E 94-— 0 . uaa EN si 

8610 | Do. 105,001to 197,610. 5 : i LEN | 9— 94 | ot lg |n PME NEC 

850,008 Bo. 4j % let Deb. Stock 100 o.. [4% 1 106 —108 — 106 —108 5|. | 
86,000 | Cellender's Cable: on shares  . | 5 jas | 10% JI — 12 — 111 11 „ 
40,000 Do e E Cum Pret | Bios 5 5 | 6 5 % — 6. 6 g is 2 

p 50. 44 à, lat Mort. Deb. Btock Red, 4% -i -4 44 | 1084—11 1081—1104 10 a 5 

401,228 | Cape E. Tiamis 1 to 491, S 2 15 104 | 535 ! 16 AL 13/9 xx 

450,000 | Castner-Keliner r Alkali, 1 to 490,000 . 1 và 4 49$, | —.. là— 1 lh-— 15 i 95 

930,911. Do. 44 % lat Mort, Deb. Stock 100 5 "m 44 tį —100 —100 ; i Es 
1,989,698 Central 1 London Railway, Ord. Stock E Stock | 4 4 4 4 91 — 93 91 — 93 105 2: 

590,818 | 4% Pret. Stock .. | Btock 4 4 4 4 108 —105 | 103 —105 | TE 5 

580,816 Do: o. Def. do Stock 4 4 4 4 20 81 — 84 82 — 85 f £1 
1,490,000 | City and South London Railwa S Btock | 1% 41 — 48 41 — 48 iG 
88,000 Crompton & Co., i to 95,000, „ 5 | 2— 21 2— 9i 42/6 

a. Rod 
10,0 | 00 f 4100, and 901 to 11,000 of 450 Red ej (v | &% 5% Er 95 — B 95 —9875 | .. | 


* of nine months, t Quotations on Liv Unless otherwise stated all shares are Interim divid ds. 
penod And bonus ot 108 Gag i en a foly pala. -1 T 
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SHARE LIST OF ELECTRICAL COMPANIES. Continueà). T 
ý ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL | CONPANIBS, - (coniinnei). - 

- f g 

: J.A losing Business done | Rise + 

" Present . NAME Stock Dividends for the rere Quotations | week ended | or 

Iosue, | | i Bhate. M MEL Tee Mar. 14th. |  Mar.21st. | Mar. 21st, 1906.| Fall— 

TU MELIA RU. ASIAM SER E Ty cu BW 1902. | 1908, | 1904. 1906. Highest, Lowest.“ eh 
52,000 | Dick, Kerr & Co., 1 to 52,000 spe] 5 L * | 10 se si— : 2 d Vl Los ibt 
61,000 Do. 28. 6% Cum. Pret., 1 to 61,000 . 5 -|8 6 * d. —108 104 —106 vei oe Neale 
294,150 | — Do. 14 % Deb. Stock se eeel, 10, feue 35-0. | -me Y CIN Diet t ej 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 82 6 6 i : : e ie s 
59,987 Do. ', (d Dine between 1 und 60,000 10 i 6 6 6 A S01 190 e E 
63,400 | Do. 4 % Debs. . 100 ^ 4 4 | 4 e IN - x 
800,000 | Do. ; " A" Debs. .. || 100 P | 5 amr 97 — 97 * e r 
800,000 Do. “ B ” Deb. Stock 100 * | 3 4 1 SE es a, 
99,961 Edison & Bwan Utd., * a” shrs., £8 pd., 1 io 99, 261 5 Nil § «e 9 3 9 = 8 : » 

17,139 Do. “A” shares, 01—017,199 n 5 Nil. Nil S| <a | e a * e $ 8 
844,0281 Do, 4 % Deb. Stock Red. 100 4 +H) € t% -Da m ae rs 2 
100,000 | Po. 595 2nd Deb. Stock Prov. Certs, all pd. | 100 5 5% 5 5 — 97 , jus j 7 
112,100 Electric Construction 1 to 112,100 . v 6 4% i eds K m al 2 — 2i 43/9 ee * 

. 81,890 Do. a. "7 96 v Pref. 1 to 81,890 9 7 1% 795 | vee a iren "eb — 99 T.» SN 

. 900,000 Do. 4 95 Perp. lst Mort. Deb. Sk. | Stock | 4 49 | 49 | 4% | "x Lp es e 
25,000 General Klectrio Co. (1900), 6 um. Pref. sab 7:2 5 5 % 5% T 1— A. 91 — 08 s et i 

200,000 |. Po. do. 4% Mort. Deb. Btock | 4 4% | 4% | 4 "e P rng. CP 

78,000 Gt. N, & City Rail Prot, Ord. A." 4% 1 to 18,000, 10 e | 8H | 4%) 4 S wh 11 i: e 
96,000 e Cum. Pref. MT P. : T% 7 y; T 10 ES 102' —103 int * AH 
80,000 Do. 595 Mort. Debs. — .. a. | 10 | .. LS LESS EA | E Llc Pi 13 ia 

ee IE IE IE ELE 
* "$5 ^ , è , i . f f ‘ i . 

45,900 | Do. 1 8 44 Mort. Deb. Stock | Stock | 4 x % TL TE T T LL 

„ 259,000 | India-Rubber, Gutta-Percha & Telegraph Works.. | 10 | 10 10$ | 595 | 1 174— = Hi gh 180 175 A 

B00,0001 do. 4% Ist Mort. 9 .. 100 4 4 y^ 4 ly; 4 % 99 —1 1 1 m * ae ; I 

87,500 Liverpool Overhead Railway, Ord. . e 105 | u$ | Nü | 1 2 1 . 

10,000 | Do. do. ^ Pref. £10paid  .. 10 6 5% | 5% | 5 — Lad Se s r * 
600,070 | London United Trams (1901), 1 to 50,007 .. 218 M 8% | 6% | 8 9 — d tar: Ma À 
899,980 Do.  ' do. 60,008 to 100,000 (£4 paid) .| 10 d 8% | 6% | 8 8 — RUE 928 * 21 
125,000 Do. do. 595 Cum. Pref., 1 to 195,000... | 10 e 5% | 5% | T 9 9 a - ia 

1,381,000 Do. do. 4% 1st Mort. Deb. Stock .. | 100 "i 4% i a 93 — "oom vi 
814,016 | Metropolitan Electric Trams, Defd. .. — ..  .. 1 Nil Nil Nil uy — 2 TE i -3 
500,000 Do. 59, Cam. Prei. 157% | 5% | 5 mma ine | of 16 ~~ 
350,000 Do, 44 % Deb. Stock Red. 100 : sa" ae 95 104— , desi 2 

30,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 | — 5 » 6 6 3 91 "dE > * 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 60,001 to 54,500 10 5 5% | . -- vmm hu | 
24,500 Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 5% | 5 5 $ K 10 S fet fè i 
245,000 | Do. 43% Deb. Stock t 4x1] A00 44 44 2 182— B4) xd 32 Mr 

87,850 Telegraph Construction and Maintenance 12 20 20 15 | 15 P 8 E 100 —102 . A a 
150,0001 4 95 Deb. Bds., 1 to 1,500 Red. 1908 100 4 4 4 4 100 — s E EM i» * 

8,599,200 Undergd. E. R., Lon., 5 % Profit Shar. B. N sá * 25 5 5 8 $ 98 — 100 2 3 2 
540.000 Water  k City Railway, Ord. Stock 100 BA Bh 8% 33 pu a "d 2— 9) 419 * 

66,066 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,006 | 5 | Bà 596 .. "i 21— 3 E = i 
66,666 Do. 6%C.P 90,001 to 80,000 & 125,001 to 141,666 5 Pa 6 | uid om d 2 = gr 
246,806 Do. 4 "n Mort. Deb. Stock — .. 100 4 495 | 495 |) 00 — MT geh 

ELECTRICITY SUPPLY COMPANIES. , 
| - ? | | 
| pv | «p | 
. * .* 5 " 4 51— 53 * * 

14,000 | Bromle (Kent) * & P., 1 to K . | " E. d | 5 t § ^ At ne | 108^ —106 E. : 
50,000 . 44 % lst. deb. stock .. | is my xà | 
29,877 Brompton & Kens, Elec. PN Sup., Ord., 1 to 90000 6 8 | x 10 % 2 | 91 d of | | à V 
00,000 Y pp Deb. en 100 | 4 4 $ | 4% | 109—105 102 —105 1 M | 
800,000 | Central Electric Bu 67 paw; Deb. Stock. 100 4 > | | kor bi ^ bà Iu 
80,000 * Cross ana d Electricity Supply .| 6 |10 8 | 8% 5 & | 4i— | ae 5 | opt” — S 
80,000 Do, do. do. 44 % Cum. Pref. EL. 4 4 | „5 4 | : : 4 M l 
40000 | Do. W Cum. Pri. 5 44 E "d | H. |: vs ; 
— Dor : SE „ 4 4 4 101 — 10 ¾ 101—109 | 103 | .. : 
420,000 Do. do. 4% Deb. Stock Red. 100. 4 | 4 | 43 | : s A 57 * | Xa | 
44,496 | Chelsea Electricity Supply, Ord. — . * > NE ni 4 ; gt st. E" ox | | à S 
175,0001 Do. do. 44% Deb. Stock Red. Stock 44% 44 — | M M iis 1 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,595 10 b b 6% | 6 10j— 11 E u LA HE | 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. 10 | 6% | 6 6% | 6% | * uw 195 jd | Sahay 
400,000] | Do. 5% Db. Stk., Scrip. (iss. atl15)allpd.  .. 5 5 | 595 5 $ 193 —1 i-i | | : 
800,000 | Do. 44 % 2nd Db. Stk., Prov. Crts., all pd. | 100 44 EV NES 101 —105 Toll | oce dp ow 4 
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THE KEEPING OF CONSUMERS' RECORDS 
IN ELECTRIC SUPPLY UNDERTAKINGS. 


: Bv R. C. W. 

IN most electric supply undertakings, that part of the book- 
keeping which relates to consumers’ records, although of 
much importance, i8 often one of the most neglected, and 
the following description of à system which has been found 
by the writer to be.very successful may be of interest to 
those who are responsible for this part of the routine work 
of an electric undertaking. 

It will, perhaps, be the best plan to begin with the con- 
sumer's application for supply. This is very often left by 
the consumer for his wiring contractor to fill in, and on this 
account it should he seen that it is signed by the consumer 
himself ; or in the case of a new house not tenanted, by the 
builder or owner of the property. In conjunction with the 
application form, there should be some of the more im- 
portant rules and regulations relating to the conditions of 
supply. The writer would recommend that the application 
form be made up in the form of an agreement which, if 
necessary, could be stamped. Of course, this extreme would 
only be resorted to under certain circumstances, or in the 
case of consumers from whom trouble was anticipated. 

The application form should state clearly for what pur- 
pose a supply is required, /.e., lighting, heating, power &c., 
and in the case of lighting, the number of lamps of each 
candle-power or size of arc, and Nernst lamps, should be 
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taled. Above is given a type of application form, which 
has been found by the writer to be quite satisfactory. (See 
fig. 1.) Spent: rg due ete ord d 2d l "UO EX 
On the back of the form are printed some of tho more 
important rules and regulations of the undertaking. If 


deemeq flecessary, this form can be made up in duplicate, 
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thus enabling the consumer to retain à copy for future 
reference if required. | 

Let us now assume that the consumer has filled up the 
application form, signed and returned it to the electric 


supply authority, either company or municipality, as the case 
may be. On being received it is, if in order, passed by the 
chief engineer or manager, and handed on to the mains 
department, who, in the system being described, are respon- 
sible for all the consumers’ records, excepting, of course, the 


o —— 


* 


Fig. 2. 


' clerical work in connection with the taking of meter read- 
ings and.the sending out of accounts. Here the name” and 


address of thé consumer, together with full: particulars. of 


bis der. and, &c., are entered in a book which is kept for the 
purpose, and the application form is returned to the office 
and duly filed away. 
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The installation being completed, officially tested and con- 
nected to the mains, full particulars of the service, main 
connected to and particulars of meter, &c., are entered by 
the mains foreman or installation inspector in a special book 
Which is made out as shown in fig. 2. This book is returned 
to the official who is responsible for the consumer's record at 
the end of each week, or at such time as the final entries 


Address: | 
Ka. MP Snpply reqriced for ;,— , 
Distributor eronectad to Particulars of Servi 
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are recorded. These are made on what is now well known 
as the “card system." This system, in the opinion 
of the writer, is one which is eminently suited to the keep- 
ing of consumers’ records, being much more flexible than 
any system in which books only are used. Briefly described, 
it is as follows :— 


Fig. 3 is a Sketch of a cabinet, in which are fitted a 


uumber. of drawers, in this particular case six, and the 
dimensions are approximately as shown. 

Each drawer is capable. of holding 1,000 cards, which 
measure 6 in. x 4 in., and contain the particulars shown in 
figs. 4, 44 and 5. Fig. 4A is the reverse side of fig. 4. 
Each consumer has two cards allotted to him, one of which 


we will call the installation card, as shown in figs. 4 and 


44, and the other the mains card, shown in fig. 5. | 

The installation cards, which are arranged in alphabetical 
order, are kept entirely separate from the mains cards in 
different drawers. In order to simplify the location of any 
particular consumer amongst the installation cards, what 
may be termed index cards are used. These take the form 
shown in fig. 6, and consist of a blank card the same size as 
the others, but having atab which stands above the other 
cards, and on which are printed the initial letters of con- 
sumers' names, whose cards are placed behind that particular 
index. For instance, in the example shown, Aa — Bz is 
shown on the index tab, and behind this card would be 
placed those consumers' cards, the initial letters of whose 
surnames came within that category. "The next index card 
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might be “Ca — Cz," and so on. By this means it is a 
simple matter to locate any particular consumer's card 
amongst hundreds of others. | 

. Regarding the mains cards, these are indexed, but in a 
different manner, inasmuch as instead of the tab being alpha- 
betical, there are inscribed on the tabs the names of the 
feeders or distributors. As an example, we might first have 
a card witha tab, as shown in fig. 7. On the tab of this card 


would. be written the name or number of any particular feeder, 
and on the remainder of the card would be full particulars 
us to the size, type, make, and the route taken by the feeder. 
Behind this would be placed another card with a tab similar 
to, but longer than, the one shown in fig. 6. On this tab 
would be written the name of one of the distributors of the 
feeder behind which it is placed, and on the rest of the card 
would be particulars as in the case of the feéder card. 
Behind the distributor card would be the consumers' mains 
cards in street, and house order. Each distributor of that 


‘particular feeder would be so treated, and then another 


feeder tab card placed behind the lot, and its distributors 
filled in, in the same way. | : 

It will be seen that by this method of filing it is at once 
possible to find at any time the total number of consumers 
on any particular feeder. or distributor, and if it should 
happen that a distributor be fed at any time by a feeder 


other than the one which originally supplied it, all that is 


necessary to keep the system up to date is to take the cards 
concerned and place them behind the right feeder, thereby 
doing away with any of the crossing out or making of fresh 
entries, which would be necessary with almost any system of 
books, and which would most probably take considerable 
time. In the case of continuous current three-wire systems, 
in order to indicate clearly the polarity of any particular 
consumer's service at a glance, differently coloured cards may 


| Nam. cr No. «f coder on this tab 
M Full pr 7 ule; of Fezcez cs r Size, Mako and Pont: taken, &e. 
1 = 


--— 


be used. Thus a consumer who was connected to, say, the 
positive side, would have a red card allotted to him, and one 
who was on the negative a blue, while a consumer who had 
a three-wire service would be represented by a white card. 
There are, in fact, many ways in which consumers’ cards may 
be discriminated which do not alter the system as a whole, 
and which may, or may not, appeal to different people. 

In conclusion, the writer would say that he has found 
the above method of keeping consumers’ records most eatis- 
factory, and is of opinion that for simplicity and flexibility, 
which latter, by the way, is in this case a very important 
point, it cannot be beaten. | 


THE ROYAL COLLEGE OF SCIENCE. 


A FEW weeks ago the final report of the Departmental 
Committee appointed nearly two years ago to “inquire into 
the present, working of the Royal College of Science, inclnd- 
ing the School of Mines," and to consider in what manner 
the present and future staff, buildings, and appliances may be 
utilised to the fullest advantage for the promotion of higher 


. scientific studies of a technical or technological character, 


presented its final report. About a year ago a preliminary 
report was issued, in which it was stated that the Board of 
Education had been approached with reference to the sup- 
port and assistance that body might be disposed to give if a 
suitable scheme could be evolved for the future control of 
the “ Royal College of Science, with which is incorporated 
the Royal School of Mines "—to give the existing institu- 
tion its full title. It was felt at the time that, tbe attitude 
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of the Board should be ascertained and defined before the 
Committee could elaborate the details of ite proposal; and 
this having been done to the satisfaction of all parties, the 
present report is published. Except in a few minor matters, 
the members of the Committee are unanimous in their 
views, and therefore the report has been ‘signed by all' the 


present members of the said Committee, their names 


being :— . " | 

- Mr. R. B. Haldane, K.C., M.P.; Sir Francis Mowatt: Sir W.de 
W. Abney, F. R. S.; Sir William S. Church; Mr. A. H. Leech ; Sir 
Philip Magnus, M. P.; Mr. Walter McDermott; Mr. F. G. Ogilvie ; 
Lord Reay; Sir Arthur W. Rücker, F.R.S.; Mr. Sidney Webb; 
Sir Julius C. Wernher; Sir William H. White, F. R. S.; Mr. J.C. G. 
Sykes (secretary) , and F. E. Douglas (assistant secretary). 


Strictly speaking, the present report is only Vol. l; 
because a second volume containing minutes of the evidence 
taken, other appendices, and an index, remains to be issued; 
but practically the first volume includes everything that the 
reader who is not inimediately interested in the daily pro- 
ceedings of the Committee can want to know. 


The major portion of the report is taken up with a l 


review of existing organisations for providing tecbnical 
instruction in this country, Germany, Switzerland, the 
United States, Canada, France, and Belgium ; and should 
be most useful to all who havenot kept themselves acquainted 
with the opinions expressed during the past few years by 
responsible writers in the “heavy” technical and general 
Press, Even to students of such literature, and to the 
authors thereof, this first portion of the report is interesting 
and gratifying; because it places the seal of independent 
approval upon the assertions made and the arguments used. 
For instance, the Committee states “that the position of 
this country makes further provision fór advanced techno- 
logical education essential;" that students are not obtaining 
it to the desired extent for several reasons, including “an 
insufficient, appreciation, especially on the part of employers, 
of the value of such education.“ Elsewhere it is remarked 
that the main obstacle to the advancement of higher educa- 
tion in England has hitherto been the attitude of the 
employer and of the parent, but it is added that the attitude 
of both “has changed materially in the last few years. 
The Committee also says that the inadequacy of the oppor- 
tunities for research in existing technological institutions 18 
due, not to lack of ability on the part of the professors, but 
to the circumstance that much of their time is taken up in 
offering comparatively elementary instruction in science. 
Within the scope of a brief article it is hopeless to give 
an abstract or even fair indication of the recommendations 
made by the Committee ; they extend over 40 paragraphs, 
and must be read in the original or in The Times of 


February 5th, where they occupy nearly three columns of 


small print. 

The time for the publication of the report is most oppor- 
tune. Subject to their satisfaction with the details of the 
scheme, the Board of Education is prepared to place at the 
disposal of the institution the existing and still unfinished 
buildings at South Kensington, now used by the college, to 
help largely in their maintenance, to pay the rates, and to 
make an annual grant of £20,000.. The commissioners of 
the 1851 Exhibition are willing to grant the unoccupied 
portion of their South Kensington estate. Messrs. Wernher, 
Beit & Co.’s offer of £106,000- for capital expenditure made 
some three years ngo through Lord Rosebery, is available, 
and so are certain moneys from the Bessemer Memorial Fund. 
The London County Council will- probably grant an annual 
sum up to £20,000 for current expenses, 80 that the financial 
future of. the new scheme should appear largely secured. 


Hence the Committee hopes that it may be feasible to effect 


* thé establishment of an institution or group of associated 
colleges of science and technology, where the highest 
specialised instruction should be given, and where the fullest 
equipment for the most advanced training and research 
should be provided in various branches of science, especially 
in its application to industry, for which no sufficient’ pro- 
vision already exists elsewhere.” Subject to necessary ad- 
jnstments, the scheme should“ inelude the work of the 
Royal College of Science, the Royal School of Mines, the 
Central Technical College, and departments to be established 
on the additional site at South Kensington. The governing 
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body should be composed of forty members, six appointed by 
the Crown, four by the Board of Education, five each by the 
University of London, the L. C. C., and the Council of the 
a and Guilds of London Institute, four by the teaehing 
staff of the Institution ‘itself, and one each by the Royal 
Society, the three leading "Engineering Institutions, the 
Iton.and Steel Institute, the Institution of Naval Architects, 
the Society of Chemical Industry, the Federated Institution 
of Mining Engineers, and the Institutien of Mining and 
Metallurgy. We do not desire to quibble, but we feel that 
in the department of chemistry, the Institute of Chemistry 
should be the (or a) representative of that branch of applied 
science, because the: body in question is better qualified, and 
is the main qualifying organisation, especially since it has 
undertaken to hold examinations in technological ‘chemistry. 
It is unanimously felt that the governing body. should 
get to work without delay, but some difference of opinion 
exists as to the future relations of the new Institution-to the 
University of London, and whether a Royal Commiséion 
should. be appointed to consider what changes, if any, should 
be made in the constitution of the University with & view to 
ultimate amalgamation. __ | ; 

There cannot be the slightest doubt that if the recom- 
mendations of this committee are followed, they will result 
in a successful creation of “the chief Technical School of 
the Empire,” or that the new Institution will prove of 
incalculable benefit to the nation. Since the time, some 
few years back, when everybody discovered what the true 
technological needs of the British race were, and when the 
lay journalist found that the millennium of applied science 
teaching had already arrived in Germany md the United 
States, there has been something of a reaction. It has been 
pointed out that the system that prevails in Germany. 
admirable as it may be for Germany, is not fit for. trans- 


~ plantation to British soil; and the Departmental Committee 


takes care to endorse the latter opinion. But it has also 
been urged that posts are not to be found for the ever- 
increasing number of scientifically or technically-trained 
students turned out by existing institutions. This view, 
as we have endeavoured to show on previous occasions, is 
inaccurate unless guarded with important qualifications. 
Badly or insufficiently trained students in all departments . 
of applied science, or students who have received a veneer 
of intrinsically good training upon a rotten substratum of 
schooling, do not find posts, or only find posts where the 
remuneration appears small; but fully-equipped, post- 
graduate students are snapped up by our manufacturers in 
growing numbers; and they are paid in a fashion approxi- 
mately commensurate with their actual abilities. In 
one branch of science, viz. chemistry, we. observe that 
numerous “ chemists "" are out of work, but that applications 
by our leaders of industry for suitable men who hold the 
Fellowship of the Institute, are often made in vain. | 
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BRAKES. 


Ld i l 
THE Official Circular of the Tramways and Light Rail-. 
ways Association for February contained the discussion of 


Mr. Fell's paper on “ Brakes,” and the author's reply. It 


contained also the paper itself, but we haye dealt with that 
already. . . „ 

Sir Wm. Preece was enthusiastic in his praise of the paper, 
dubbing it classical, as we think it may become. He put a 
question to Mr. Fell which brought an exceedingly important 
answer an answer which does more for electro-magnetic 
braking than any fact which was the outcome of the tests. 
He asked how long an interval elapses between the action of 
moving the brake handle and. the commencement of the act. 
of braking, and he reminded the audience that the interval is 
appreciable on trains which are braked by any of the non- 
electrical ways. . Mr. Fell was able to bring the charts of his 
recording instruments to prove that there is no discernible 
interval at all with any of the magnetic brakes which were 
tested. That can never be tlie.case with any other kind of 
brake whatever. Hand power, steam, positive or negative 
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air power, cannot in the nature of things be applied instan- 
staneously, although that attribute is of immense impor- 
tance under all circumstances which involve the peril of 
life and limb. Important on a railway, the quality 
of instantaneity becomes a question of the first magnitude on 
i tramway where the public is not fenced off from the 
ines. 

The tests were undertaken with the primary object of 
demonstrating in a tangible and irrefutable manner that 
higher speeds than the maxima permitted at present may be 
allowed with equal safety directly the best known form of 
brake is fitted ; and Mr. Fell has demonstrated to the world 
what many of us have known, and what the ELECTRICAL 
REVIEW. has held, for some time; he has shown that the 
best all-round brake is the electro-magnetic, and he has 

proved what perhaps we did not realise so well before—that 
this class of brake is not only the best, but is far in front of 
any other. 

Henceforth we ins leave out of comparative tests every 
form of hand brake, whether it acts on the wheels or on the 
rails, and we need consider merely the types which find their 
. force of application in the regions of air, steam or electricity ; 


and, e no type of air-brake was included in the 


L.C.C. tests, we do not know that the omission matters 
‘much, so long as the simple forms of electro-magnetic Brake 
which were tried gave highly satisfactory results, for we 
incline to believe that nothing but the electro-magnetic 
brake will supersede the present forms of band brake on 
electric tramcars, unless some really economical and compact 
stored air system is developed. Even then the magnetic 
brake will take much ousting. 

The discussion, both spoken and written, was little but & 
fight between the champions of the A" brake and the 
champions of the “B” brake. We have no desire to 
identify ourselves with either side, as, of course, deep com- 
mercial interests are involved, but we cannot refrain from 
saying that a study of figures and curves, which no doubt 
has not been so sustained and analytical as the study which 
Mr. Fell has made of them, does not leave us with an 
entirely clear idea of the reasons which led Mr. Fell to 
deliver a verdict which is in effect in favour of the “A” 
type. We suggest to all who are interested in the matter 
that they should digest the paper themselves, rather than 
swallow the pre-digested summary after the miling gastro- 
nomical fashion. 

Types “A” and “B” are alike up toa 19 1 Both 
have magnetic slippers, but A " stops there while * B" 
links the slippers on to the wheel blocks and gets a pull 
transmitted from slippers to blocks, which is in direct pro: 
portion to the speed of the wheels. 

Until Mr. Fell read his paper we favoured the simpler 
form for practical reasons backed by certain results of which 
we had cognizance, but now we feel that the position is 
changed, and that the A type will have to show very 
marked practical advantages to out-balance the better showing 
of the“ B“ type in retardation and motor heating. 

The congitions of these tests were admirable in all but 
one thing, the rail surfaces were not alike for tests in which 
equality in this respect is essential to true comparison. It is 


easy to urge that ideal laboratory conditions cannot exist“ 


under such circumstances as brake trials on the open road, 
and to that the only reply is that the ideal conditions ought 
to be approximated so far as human ingenuity and existing 
appliances permit, and that in the particular case of 
these brake trials the results would have stood a- greater 
chance of becoming classical and of being a real help from 
beginning to end if the greatest possible care had been taken 
to keep the rails in the same condition for te:ts which were 
intended to be similar in every way. Too much praise 


cannot be given tothe delicate accuracy of the records, but a 


stronger spicing of-that accuracy might have been given to 
the very groundwork of those records. 

It is not as arm-chair testers that we suggest that the 
head of a rail may be kept in equable condition within close 
limits, if rail cleaners and a water car are emplovcd, and 
that the best way to simulate a greasy rail for testing 
purposes over any number of nights is to grease or oil the 
clean surface of the rail in some way which would ensure 
fair uniformity. Mr. A. H. Pott mentioned, in discussion, 
that he had taken independent tests after this fashion, and 


evolved and available, about 50 per cent. 
. provide for the furnaces themselves. 


l blast. 


we think he was working in the right direction by clearing 
the bases of his testa from suspicion. 

It is quite possible that careful procedure of this nature 
would increase the time taken by a series of tests, but that 


is a minor consideration whenever.the highest accuracy is 
wished. 

Mr. Sayers raised the objection to braking with iron shoes 
on the rails that the wear of the rail head will be a serious 
item. He is not alone in this opinion, but we do not feel 
competent to express any definite views on a matter which 
has not been investigated with sufficient attention. It is a 
matter which involves the greatest difficulties, as the 
wear due to normal causes and to brakes must be dif- 
ferentiated. | 


Next time Mr. Fell or anyone else undertakes a series of 
brake trials we should like to see the effects of sand noted. 
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PROCEEDINGS OF INSTITUTIONS. 


Available Power and Cost of Operation of a Power Station 
for Waste Gases from a Blast Furnace Plant. 


THE above is the title of a paper lately read before the Western 
Society of Engineers (American) by Mr. H. Freyn, an abstract of 
which appeared in the Electric! Review, New York, and as it treats 
of a subject that has frequently been brought before our readers 
during the last 10 years, any additional side light« will be appre- 
ciated. The writer bases his calculations on a new blast furnace 
plant consisting of two furnaces capable of producing 400 tons eách 

er day. i 
p In regard to this output, many blast furnace managers in this 
country will be doubtful as to the expediency of putting so many 
eggs inte one basket ; but, of course, that ix only a matter of detail. 
However, it may bo pointed out that it is not necessary from the 
utilisation of the gases point of view, tbat such large capacity 
furnaces should be emploved, for in this connection the larger the 
number of furnaces from which the gases are to be taken, the 
better, as then the stand-by provision is reduced. 

With both furnaces working well and using 1, 900 1b. of coke per 
ton of pig-iron, the gross production of gas per 24 hours is given as 
110,000,000 cb. it., an estimate which is somewhat less than that of 
many other writers, being little over 160,000 cb. ft. per ton of coke 
consumed. The loss of gas at tbe furnace top is taken at 5 per 
cent.; this might be about the figure when the most modern type of 
charging hopper is employed, but would probably he exceeded at 
those furnaces, which are open to the atmosphere when the bell is 
lowered to admit the charge. At the figures given the total 
volume of gas per hour available for all purposes comes to 4,350,000 : 
cb. ft., having a heat value of 391,5C0,000 B. TH. v., and allowing 
9,000 BTH.U. per R. H. P.-bour for gas engines working at full 
load, this is equivalent to 43,500 H. p. This power could. only be 
developed while the blast was on the furnaces and the full load on 


1 


the gas engines, both of which conditions are never likely to be 


continuous. 
Mr. Frevn then goes on to deal with the power requirements: of MC 

the furnaces themselves, which must, of course, be deducted from 

the gross power available. The furnaces could not produce 1 ton . 


of iron with only 1,900 lb. of coke unless hot blast was employed, 


and this heating of the air supply is in present practice effected in 
stoves, which are heated by the combustion of a portion of the waste 
aes, 

E The question as to whether it might not be more economical, in 
the case of a new furnace plant purposely designed to obtain the 
maximum economy from the gaseous effluent, to use producer gas 
made from common coal slack to heat the stoves, so as to leave the 
furnace gases available for gas engines in the power station, has not 
been put to practical test, but this scheme appears to be w ell w orthy 
of consideration on account of the fact that at those periods during 
which one or other of the furnaces was off blast, aud therefore 
producing no gas, the producer gas could be diverted from the stoves 
to the engines, through the cleaning apparatus required for the 
furnace gases, to keep the power station up to full requirements. 

At the same time the efficiency of the stoves would be increased 
through there being no deposit of dust from the ordinary blast- 
furnace gases, aud therefore greatly reduced charges for cleaning 
stoves as well as stand-by charges for stoves that have to be put off 
duty for cleaning would result. 

Mr. Freyn goes on to show that, of the total quantity of gas 
will be required to 


At this stage, in the absence of detail figures by Mr. Freyn, we 
may turn to tbose given by Mr. F. du P. Thomson, “ where he allocates 
the distribution of the gases to the various; purposes as follows:— 


Heating the blast 18:0 to 33 per cent. 


Compressing the blast e. 165 „ 20 M 
Auxiliaries en m ss 35 „ 5 i 
Surplus available pir sr. 520 „ 42 i 


The above figures are dependent upon the gases being used in gas 
engines except in the case of that. portion required for heating the 
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In a careful estimation made by the writer, the proportion of the 
gases necessary to be used to raise the temperature of the blast was 
found to be 25 per cent., so that, as far as regards the time that the 
furnace is in blast, about one-half of the evolved gases can be 
reckoned on asavailable for profitable power development. 

Both Mr. Freyn and Mr. Thomson go into the question of 
the continuity of the supply of gas from the furnaces under the 
ordinary working conditions of this class of apparatus on different 
lines, and this is the crux of the whole question. | 


The blast furnace gives off its gas during the whole 24 hours of 


the day, “ with the exception of such times as it is necessary to turn 
off the supply of blast to meet the requirements of the smelter who 
has charge of the furnace." 

Mr. Freyn refers to such times as the conditions of trade requiring 
the furnace to be '' banked or closed up without any blast supply 
for a more or less lengthened period, and Mr. Thomson deals with 
similar conditions; but these are really not so important as the 
frequent stoppages occurring during the operation of smelting. 

If the available supply of gas is so applied to develeping power 
that it becomes a source of profit outside the manufacture of iron, 
then, unless the furnace had to be stopped for relining, during any 
temporary condition of trade rendering a stoppage in the produc- 
tion of iron advisable, the furnace could be charged with coke 
only, thus becoming a simple gas producer for the time being, or, 
where there is an auxiliary gas producer, the power supply could be 
maintained without great loss. 

Apart from these interruptions in the production of gas, there 
are others intermittently occurring during the operation of 
amelting. In most of the furnaces at present existing there are 
frequent stoppages in the production of gas due to the opening of 
the hell to admit the charges of ore and fuel, and at-other times 
when the molten metal is being run from the furnace. In our issue 
of September 15th last, we drew attention to this, and the provision 
of a gas holder tu store sufficient gas to carry over such periods. 
The figures showed that the capital cost of such a holder was not 
so high as might have been expected, while the advantages of such a 
governor were clearly defined. 

To quote from Mr. Freyn :—“ A blast furnace plant of only two 
400-ton furnaces should be equipped in the beginning with a power 
station of only limited capacity corresponding to the available 
power from only one furnace, installing later on additional units, if 
the conditions and operations of the furnace plant are such as 
to safely permit the generation of additional electrical power." 
This standby factor of 5 could be considerably reduced if there 
were three furnaces in place of two, as then it would be sufficient 
to only keep one-third of the plant as standby. 

Mr. Freyn then calculates on the assumption that an electrical 
power plant of about 10,000 B. E. p. is installed at first. Selecting 
units of 1,500 B. H. P., seven gas engines would be equivalent to 
10,500 B. H. P., with an eighth engine ns standby, and for these, elec- 
trical generators of 800 kw. would be furnished; which would, 
according to Mr. Freyn, perfectly fulfil the requirements, as they 
easily stand an overload of 25 per cent. for 24 hours, and an over- 
load of 40 per cent. for short periods. | 

Calculating on double-acting gas engines direct coupled to 800 Kw. 
three-phase 25-cycle 6,600-volt alternators, the total cost ‘of the 
station is given at £154,375. Of this £6,979 is chargeable to the 
gas cleaning plant; buildings, £9,375; and gas engines, £88,333 ; 
the complete electrical equipment would cost £33,854. The cost of 
the installation calculated on an ontput of 3,800 Kw. is equi- 
valent to £18°64 per Kw. Ww. os 

However, this is without providing any gas holder, and if it was 
necessary to include a gas holder of sufficient capacity to keep the 
engines running during one hour's total cessation of gas produc- 
tion, the total cost would be increased hy about £7,000, making the 
total £161,375, or £19:49 per Kw. 

Mr. Freyn goes on to estimate the operating cost as follows, to 
which we have added the cost of a gas holder: 


OPRHRATING Cost oF PowrR PLANT. 


Without gas holder. Including gas holder. 
À Full 4 


Load 2 ix Full i 4 

Fixed charges Od. 'A038d. | 11K5Fd.  :08920d. — 10847A. — "19389d. 
Water .. 01487d. 017570. 021 18d. 014 7d. 0175 7d. 211d. 
Lubrication: ..  .'0128d. 01461d. 02109d. "01284.  -:014601d.  :021094. 
Repairs a 01494d. -01681d.  :02416d. ‘O148Kd. 017569. 02524d. 
Staff es *02783d. -09477d.  :05601d.  -:097«30.  -:OM47T;d. 05501d. 
Fuel value“ 0724d. 08145d. "09724. *0721d. — 08145d. '0972d. 


* To arrive at a value for the fuel comparison made with eoa! and natural gas, 
gave 4d. per 1,000 cb. ft. | 

Mr. Freyn concludes by giving some particulars of the figures 
actually obtained at the John Cockerill Co.'s Works, Seraing. 

This company has a large installation for electric power 
development, chiefly driven by gas engines working on blast 
furnace gas, the total rating last year being 3,700 kw. While the 


cost per Kw.-hour in 1900 was O's3d.,in 1905 this had fallen to 


0:206d., the reduction being almost entirely due to the utilisation 
of blast furnace gas in gas engines. | | S 


Notes on the Construction and Maintenance 
of Overhead Equipment. 
By R. N. Twerpy and H. DUbGEON. 
IN the discussion on this paper, which was read before the 
INSTITUTION OF ELECTRICAL ENGINEERS at Birmingham on 


February 14th (ace ELRHOTRICAL Review, March 9th), Mr. Henry 
M. Sayers (London) wrote sympathising with the authors in 


their attack on needless expenditure in overhead construction. - 


He suggested that every specification for overhead work should 
provide that no two metals, galvanically different should be 
in contact, as he was convinced that this was right in principle. 
Iron or steel bolts deteriorated very badly just above the ears, 


as observed by the authors. He found it hard to understand 
the authors’ statements as regarded the difficulties experienced 
with bronze bolts. It did not seem that the somewhat morc 
rapid oxidation of the deposited iron could come into play, 
since, so long as the line was alive, it would be negative to the elec- 
trolyte and much mingled with hydrogen. If shellac and other 
organie messes were discarded and hanger bolts insulated with 
porcelain reels, strung in the span wire as suggested, the most 
serious trouble with overhead work would disappear. ‘Che inven- 
tion of the splash guard seemed a brilliant notion, but accumulation 
of dust and spiders’ webs above the shield would need attention. He 
did not agree with the advocacy of slack wiring; it was mechanically 
wrong. But overhead work might be overstrained, especially when 
put up in the summer. He suggested that what was wanted in an 
ideal trolley wire was uniform vertical rigidity, and any departure 
from uniformity must result in local wear. 

Mr. H. E. Yersury (Sheffield) wrote that the poles in any sec- 
tion should be kept as nearly as possible of one diameter, the 
thickness being varied according to the strains. He believed that 
to dispense with the base would shorten the life of the pole. In 
Sheffield they painted the poles once a year, and raised all bases 
and collars, which was a simple matter when only & thin film of 
mastic cement was used at the joint. In some parts of their 
system the atmospheric conditions were very bad, and they found it 
economical to use phosphor bronze or copper span and gunrd 
wires, as galvanised material did not last longer than about three 
years. They had discarded ordinary hanger bolts, as the rust split 
the insulating material, and used either galvanised or sherardised 
insulated bolts, which lasted several years longer. In his opinion, 
porcelain reels were entirely satisfactory on pole straps or flexible. 
suspensions. He approved of deep grooved ears, unsweated. In 
Sheffield they had discarded soldered ears for about five years with 
gratifying results. Figure 8” wire was desirable where wall 


. rosettes were used, as it was les~ noisy than ordinary wire. He was 


surprised that no mention had been made of either phosphor bronze 
or “Phono” trolley wire. They had had both materials in nev 
about four years, with good results. | 

Mr. Henry Mozrky (Burnley) wrote, saying that he had long 
been dissatisfied with the extravagance in construction visible on 
all hands, and improvements in this direction would enable many a 
branch line to be opened, on which at present there was no prospect 
of meeting capital charges. | bei 

Mr. Henry Lea said that from an #sthetic point of view it wat 
not desirable either to lighten the poles or do away with the bases 
and collars. In the Lorain system in use at Wolverhampton there 
was B remarkable freedom from breakdown, and the system did not 
suffer from the many troubles referred to by the anthors in con- 
nection with the overhead system. a : ` 

Mr. C. W. Hirr said it was suggested that guard wire might not 
be at the same potential as tbe wires they were supposed to 
protect, since the latter might be connected with earth in a certain 
position near the rails, where the potential was higher or lower 
than at the point where the guard wire was bonded to the rails. 
This effect was likely to give false instrument readings, and might 
be the cause of accidents. With regard to the Standard Com- 


-mittee's poles, he had found from actual load tests within the 


specified limits that all the deflection took place in the bottom 


section. The strength of poles for span wire work must be deter- 


mined by the size of the trolley wire, the weight of proposed 
fittings and the required span. "The detrimental effects on the life 


ol the poles due to bases, could be overcome by a liberal use of Dr. 


Angus Smith's compound, by coning the concrete at the ground 
level, and by properly caulking round the top of the base. He had 


found gun-metal, fittings perfectly satisfactory where properly 
galvanised span wires were used, and believed the grooved circular 
trolley wire would prove; more satisfactory than the "figure-8" . 


section, provided well-designed ears were used. As far as the size 
was concerned, the use of heavier gauges than formerly was due to 
the inability of the small sizes to stand the wear and tear of heavy 
city lines. His experience showed that the greater the rigidity of 
the suspension, the greater the wear duc to ingreased arcing and 
hammering. ee 

Mr. R. F. Brown said that within the ast two years he had 
erected and tested several types of pole similar to those referred to 
in the paper. A pole 31 ft. long 73 in. x 4 in., 63 in. X 31 in., 
and 5% in. x ‘26 in., weighing 840 lb., was, he believed, the second 
pole mentioned. Tested in the usual manner, there poles gave 
5i in. temporary deflection with a 500 1b. pull, and 4 in. permanent 
deflection with 1,000 lb. A taper pole 31 ft. long 64 in. X 437 in. 
to 44 in. x 437 in. weighing 865 lb. deflected 33 in. with 500 lb., 
and showed a permanent set of ;* in. with 1,0001b. The Standard 
Committee's medium pole, 88 in. x 343 in., 73 in. x 31 in., and 
61 in. X 25 in., weighed 875 lb. The temporary deflection witli 
1,250 lb. was 53 in. and with 1,750 lb. the permanent deflection 
was $ in. Although the weights of these poles only varied slightly, 
there was a good deal of difference in the strength. In comparing 


^: weights it must be remembered that a three-joint pole might easily 
^ weigh 72 lb. more than a corresponding taper pole, owing to the 
| telescopic joints. The cost of taper poles was considerably more 
than three-joint poles of similar strength. 


The suggestion that . 
2 in. rake was enough for a pole before any strain was put on 
depended entirely upon the strength of the pole. He agreed with 
the authors’ remarks about concrete, and suggested that there were 
many poles in this country standing up to their work, which had 
been erected with practically no cement in the concrete. He could .. 
see no reason why poles could not by erected with lime concrete, 
in maiden ground, except possibly anchor and pull-off poles. He 
believed in pot reel insulators, and had had some of the same 
type as those mentioned tested, which broke with a strain of 
2,200 lb. He now used a larger size which, he had no doubt, would 
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not fall under 2 tons. A great point in favour of these insulators 
was that if they failed electrically, they had already failed 
mechanically, and this failure could be seen from the road without 
difficulty. They were also more easily replaced than other types, 
and required no re-nozzling. He favoured “ figure-8” section wire. 
Mr. P. J. PRINGLE (Burton-on-Trent) ina written communication, 
agreed with the authors as to the cause of the deterioration of 
hanger bolts. He believed that the shield introduced by the 
authors would remove the cause of the trouble, and he was having 
these fitted in all extensions and renewals. He could not agree 
with the recent contributor to the ELECTRICAL REVIEW, who con- 
tended, in opposition to Mr. Tweedy, that the wear on ears and 
trolley wires was mainly mechanical, and not due to arcing, neither 
was the type of ear illustrated any improvement. On a hill witha 
maximum gradient of 1 in 113, he had had to replace eome of the 
ears on the up line, which were of the ordinary deep groove pattcrn 
with 000 circular wire, in about 14 to 2 years. He found the wear 
on the up-line trolley wire in the vertical plane 5 to 6 mils more than 


on the down line. The side wear on the trolley wire towards the . 


end of the ears, owing to the rapid wearing away of the ear (no 
doubt principally due to arcing) was in some cases as much as 25 
mile. The greatly reduced conductivity of the ear compared with 
the trolley wire, coupled with the reduced contact surface between 
the wheel and the ordinary ear, caused the pitting appearing on 
ears which was very marked on up grades, the trolley wire on the 
same line showing no such appearance. 
. Mr. H. R. Pnosszn said that the South Staffordshire poles were 
strong enough to carry all necessary strains, but were far too 
resilient when the cars were passing, and this caused hammering 
and sparking. Bases rotected the most important part of a pole— 
viz., that at the ground line—where all destruction commenced, and 
continued more rapidly than at any other part of the pole. He did 
not believe in the arrangement of soldering a piece of “ figure-8” 
section wire to the top of the trolley wire and to the underside of 
a clip, when a proper mechanical clip would do away with all the 
difficulties spoken of. Owing to oscillation, trolley wheels did not 
wear to the radius of the wire, but to a larger radius, and so were 
able to accommodate their travel along the clips. 
Mr. H. HARTLEY agreed with the authors that in many instances 
. poles and bases could be reduced in weight and cost without sacri- 
ficing safety or durability. 'The South Staffordshire poles had been 
instanced as light poles. The larger size, 7 in. x 34 in. x ꝗ in., 
had in some cases bracket arms 10 to 11 ft. long carrying two wires. 
They had been in service 13 years, and were still in excellent con- 
dition, except for a little corrosion on the ground line. Bases did 
protect the poles, and it would be a mistake to dispense with tnem. 
The old South Staffordshire poles had no bases, but simply a small 
collar at the ground line; they showed undoubted signs of corro- 
sion, but on one side only (the footpath side). His experience 


bore out that of the authors as to the local action which took place 


between gun-metal and the galvanised span wire. Malleable fittings 
were generally machined after being galvanised, and it was at the 
junction of the machined portion and the galvanising that it 
commenced to peel off. The best insulator he knew of was the 
bell-ahaped, with the bolt moulded into the insulating material. 
He knew of some in service now that had been in use since 1892. 
Porcelain was the best material for secondary insulation, and he 
saw no reason why it should not be used for primary insulation. 
He considered the mechanical type of car the best. Hammeritig 
action was most marked on solid construction or short bow strings. 
" Figure-8" wire had given smooth running and no wear on the 
ears. The trolley-wire on the old South Staffordshire system was 
originally 34 in. diameter, and the maximum xeduction due to 
wear that he had been able to trace was 0165 in., except at the ear. 
He did not think that the new soldered type of ear would suspend 
the wire efficiently. ö 

Mr. C. W. Fourniss said he agreed that for ordinary work a 
saving could be effected in the weight of poles. The rake of a 
pole depended on the nature of the ground. For all practical 
purposes bases were unnecessary, but in his dealir gs with local 
authorities he had always found a decided objection to such a 
suggestion. Pillars filled with bitumen gave no trouble, but when 
finished off with concrete they were a continual source of trouble, 
water oollecting in nearly every box on the route. For secondary 
insulation they had discontinued the use of Brooklyn and globe 
strains, as they found porcelain insulators quite suitable. He 
agreed that 00 wire was sufficient for a line with a five-minute 
service, but with a more frequent service a larger wire was abso- 
lutely necessary. Poor or hard metal in the trolley wheels soon 
caused appreciable wear. His experience had been that rolling 
friction had a great deal to do with depreciation, and also that the 
method of suspension did affect the wear to a very great degree. 
He. had discovered that the wire wore taper from ear to ear, 
getting smaller in the direction of running, the wear at the centre 
of the span being approximately a mean between the wear at eithor 
end. Wearon central under-running work was much less than on 
side-bracket work. 

Mr, MERCER said that in many towns the poles were much too 
heavy. The standard poles were quite light enough, and should 
be strengthened at the bottom section to stand up to the evils 
resulting from sweating. He had never yet planted a span pole 
with only 2 in. rake except in rock, and in other cases never less than 
4 in. to 6 in. according to the soil, the result being that the span 
wire was pulled up taut, and gave about 12 in. sag with the weight 
of the trolley wire on it. Bases should be shorter and lighter than 
those generally used, and certainly should be ventilated. All 
guard wires should be thoroughly connected to the rails every 
200 yards. The idea of inserting a shield between the trolley wire 
and the hanger seemed excellent. 

In his reply, Mr. R.N. TwEEDY paid a tribute to the important share 


* 


which Mr. Dudgeon had taken in the preparation of the paper. It 
was he who had discovered that the deterioration of hanger bolte 
and secondary insulators was due to electrolysis, and it was he who 
had followed through to logical conclusions the whole subject of the 
wear of trolley wire and ears. With regard to Mr. Sayers's important 
communication, he had to admit that gentleman's vastly superior 
knowledge of such a difficult subject as electrolysis, but a careful 
study of all the circumstances left little room for doubt in the 
minds of the authors that bronze bolts were actually more prone to 
failure than iron bolts. He thought that trolley wire ought to be as 
tight as was consistent with its ultimate strength, and that span- 
wire ought to be much slacker.than it was. Iu reply to Mr. Hill, 
the authors’ case for lighter poles was that the sizes of existing 
poles had been forced on them by the general acceptance of 
a false standard of rake, while the size of the trolley wire 
had increased beyond the real necessities of the situation. 
The authors declared that, given proper eara which did not obstruct 
the passage of trolley wheels by cuming into contact with them 
under any circumstances, and given a wire no larger than 
00 S. W. G., but rolled with a specially large radius for the under 
side ; then the heaviest city service would not depreciate that wire 
to anything like the extent that the largest wires now used were 
depreciated, under the generally defective methods of suspension 
in use. The authors contended that O S.W.G. circular wire had 
proved itself strong enough for safety over 10 years’ service under 
bad conditions, and that no harm would follow the use of 
00 S.W.G. wire even though its ultimate strength was no greater 
than O S.W.G. Mr. Yerbury expressed surprise that the new 
phosphor bronze trolley wires were not used more; but the extra 
strength they gave was not required, whilethe resistance was 
very much higher than that of hard-drawn copper. When the 
authors spoke of the serious wear duc to arcing, they did not refer 
so much to the arc struck sometimes between the trolley wheel and 
the end of an ear at the moment of impact or at the moment of 
leaving, as to the arcing (not visible to an observer unless on 4 level 
with the wire), which was due to the excessive current densify at 
the actual contacts cither when the car was taking heavy currents 
from a small section wire, or when the section of the path pre- 
sented to the trolley wheel was enlarged and the contact 
accordingly diminished when an ear of the ordinary type was 
encountercd. 

If taper poles could be made so that the thickness of the metal 
decreased with the height, sectional poles would not be used, and 
ideal conditions of maximum strength for minimum weight would 
Obtain. The flexibility of the South Staffordshire poles must tend 
to decrease the hammering and sparking which Mr. Prosser had 
noticed, and those evils were due solely to the particularly bad 
type of ear used on those lines. 'The new form of ear exhibited 
had been in service for several months with entire success, and 
further trials were to be made. The figure-8 portion was soldered 
to nothing but the wire. Mr. Hartley’s opinion that the signs of 
corrosion on the footpath side were due to the attentions of dogs, 
was borne out from other quarters, and that trouble might be over- 
come by simpler means than those adopted now. The recommenda- 
tion to fix reel insulation horizontally, instead of vertically, as 
usual, was based on experience, but referred more to flexible 
suspensions than to spans. ‘The reel in that position was able to 
withstand the shock of a de-wired pole hitting the suspension wire 
much better than if it were vertical, and the strain had to be taken 
by the flanges. All circular wire, but especially 0 S.W.G., wore 
quickly to a flattened running surface in order to provide the 
necessary area in contact with the trolley for the current delivered 
at any point. 


- 


Physical Society. E | 


AT the meeting on March 9th, 1906, Dr. C. CHREE, Vice-President, 
in the chair, f. H. A. WILSON rend a paper on The Velocities 


of the Ions of Alkali Salt Vapours at High Temperatures.” : 


Dr. J. A. HABKER read a paper On Some Experiments on Earth 
Currents at Kew Observatory." Dr. Harker gave an account of 
experiments made some years ago at Kew Observatory on the earth 
currents produced by electric traction schemes, and on the dis- 
turbances they caused on the self-recording magnetic instruments 
which were kept continuously running there to register the varintions 
in the declination and the horizontal and vertical forces. For these 
experiments two large earth-plates were buried in the ground about 
4 ft. deep and 200 yd. apart. These were connected through a 
photographic recording voltmeter of high resistance. On the traces 
given by this instrument the effect of the trains on the Central 
London Railway was strikingly shown, and specimen. records 
exhibited clearly indicated the time-table of that railway and also 
any accidental breakdowns. The nearest point to Kew, namely, 
Shepherd’s Bush, is about 6 miles distant. The same disturbances,’ 
and also those due to special traction experiments carried, out on 
the system of the London United Electric Tramway Co. during the 
period when the Central London Railway was shut down, were 
clearly shown on magnetograph curves. The effects: are much 
greater on the vertical force than on the horizontal force or the 
declination, the latter being only slightly affected. A second system 
of investigation was to connect the earth-plates through the primary 
of a transformer, the secondary terminals of which were connected 
to a sensitive moving-coil galvanometer of suitable period and 
damping. Under these conditions the galvanometer recorded a 
ballistic throw for each movement of a tramway controller, while 
the slower variations due to magnetic storms and other causes were 
without effect. A telephone similarly connected gave a perceptible 
sound for each controller movement. l 
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Dr. Carus remarked that the state of affairs at the present dime 
was very much worse, and the vertical force records were 80 dis- 
furbed as to be useless. The author's curves showed that there was 
a quiet time at night, and Dr. Chree suggested this time for the 
determinstion of the abeolute values of the magnetic elements. 


The Maintenance of Underground Mains. 


In the course of the discussion which followed Mr. G. L. Black's paper 
(ELECTRICAL Review, January 19th), Prof. ANDREW JAMIESON said 
that the faults which had been experienced in tropical climates 
were not such as were found in a network like that in Glasgow. 


Murray's test he described as the most accurate yet devised; a 


fault in 2,300 nautical miles of cable between Aden and Bombay had 
been spotted within 2 miles by its aid. | 

Other spéakers took part in the discussion, which was afterwards 
adjourned, and resumed on the 13th ult. ; 

Mr. F. A. NxwiNGTON (Edinburgh) thought that the mains 
question might be settled, as at Glasgow, by combining tbe draw-in 
system with the solid system. He was surprised that they drew 
high-tension mains into earthenware ducts laid in concrete, because 
these mains, as they would never require branches to be taken ‘off 
them, were practically adapted to be laid in solid. He criticised 
the use of pitch instead of bitumen for filing in troughing, 
and maintained that it was easy to locate faults with a linked-up 
system. The method of fault finding described in Mr. Black's 
paper (fig. 1) seemed rather dangerous, because directly the switch 
was opened the negative wire would be at earth potential, the 
middle 250 volts above earth potential, and the positive 500 volts 
above earth potential That would be rather trying to the wiring 
in the consumers’ houses. After a fault had been located in a 
length of distributor, the author did not say how it was to be found. 
A loop test would not be of much use where there was a lot of 
branches taken into consumers’ houses. In his opinion it was a 
case of using pick and shovel. They had a good deal of copper 
strip in Edinburgh, and it gave them less trouble than any other 
system. The difficulty of the pull on the strip was got over by the 
use of porcelain blocks placed underneath the copper strip. ey 
also used ventilated box covers, and found in them a great ad- 
vantage. The system of triple-concentric distributors seemed com- 
plicated, awkward for the connection of new consumers, more 
costly to install, and more costly to maintain. Therefore he thought 
the draw-in system was to be preferred. 

Mr. J. A. RoBERTsON (Greenock) thought that a system of single 
cables was much better. He preferred bitumen and earthenware 
troughing to wood troughing and pitch, the difference in cost being 
small Cable laid in this manner had given absolutely no tiouble. 
The best system of main laying was to draw in the feeders and lay 
the distributors solid. Paper-insulated bitumen-sheathed cable 
was the best that had yet been put on the market. 

Mr. H. B. MAXwzLL (Partick) believed in pitch and in triple- 
concentric cables; if a fault occurred there was no difficulty in 
finding it. Cast-iron troughing suffered from shortness of life. 

Mr. W. W. Lackre (Glasgow) said that in Glasgow they had 80 
feeders each with eight distributors ; if a feeder failed, with their 
present method of connecting up, only 1/80 ofthecity would beaffected, 
and if a distributor went wrong, only 1/640 would be affected. 
The B. of T. preferred each feeder to supply its own area, the dis- 
tributors between the areas being connected through fuses. In 
Glasgow they had abolished the fuses connecting the areas, and 
m fuses in each distributor. A considerable fall in cost of repairs 

taken place since splitting the networks in this way. In 
Glasgow they had 20 feeders running from Port Dundas station, 
e&ch of which required about 6 in. of space, and to lay them on the 
solid so that access could be had to them all would require 10 ft. 
of the roadway. The late Mr. Foulis, chief engineer to the 
Glasgow Corporation Gas Department, had found that pitch was in 
quite good condition after 50 years' use, although exposed to all 
sorts of weather and temperature. Wood troughing obviated the 
troubles which they had experienced with earthenware ducts 
rip through vibration and the passage of heavy traffic over 
them. 

Mr. C. A. Parsons said that wood troughing came out at 2s. 74d. 
per yard; Howard conduit, 3s. 54d. per yard; earthenware 
troughing, 4s. 54d. per yard. For the latter the cost of labour was 
28. per yard, compared with 1s. 4d. for wood and 18. 2d. for Howard 
conduit. 

Mr. TERNIE (Edinburgh) said that in three-wire low-tension 
98 it the third wire were insulated and tbe negative earthed, 
there would be very few faults except those due to mechanical 
injury or stray tramway currents. 

The CHAmxax (Mr. J. M. M. Munro), in closing the discussion, 
said that he had found no disadvantage arising from the use of 
pitch. Great credit was due to Mr. T. O. Callender for so early 
5 the advantage of vulcanised sheathing for underground 
cables. 

Mr. Back, in reply, said that Mr. Abraham was correct in saying 
that high resistance faults on the positive and negative mains 
simultaneously would not be indicated by the ammeter between the 
middle wire and earth. "Those, however, did not seriously interfere 
with the readings, and would likely be broken down in making the 
test described in fig. 2. The flashing of the middle wire to earth 
might be done tbrough a resistance, to obviate any serious dis- 
turbance to the supply. A fault could be roughly located by 
flashing and watching the fixed ammeters, even though the network 
and feeders were all interconnected outside. The oil used with the 
pitch was bought as asphalt oil. In dry weather 8 gallons, and in 
wet weather 10 gallons, were used with each ton of pitch. There 
were in use in Glasgow 4°85 miles of old mains laid before the use 


of triple concentric, of which slightly over a mile was rubber cable. 
The total amount of rubber cable laid was about 10 miles. The 
latter portion of the paper described the tests used in finding faults 
when the bad sections had been located. No difficulty had been 
found in using those tests even on sections having many consumers' 
branches attached. He had not had the opportunity of trying 
those tests on the extra high-tension mains, as the diatrine cables 
had given absolutely mo trouble. | 


———— —— 


THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


II. BRAZIL. 


FROM a geographical point of view, if from no other, Brazil offers 
great opportunities for the extension of electrical enterprise, being 
amply supplied as it is with water-power suitable for electrical 
purposes. The population is estimated at about 20,000,000, distri- 
buted over an area of 3,216,166 square miles. The imports are 
slowly but steadily increasing; in 1904 they amounted to about 
£26,000,000, as against £25,000,000 in 1903 and £22,000,000 in 1902. 
The exports amounted to £39,000,000 in 1904, as against £36,500.000 
in 1903 and £40,000,000 in 1902. A distinct improvement in the 
commercial conditions of Brazil has recently been shown, and it is 
stated that a further improvement may yet be expected. The 
causes of this improvement may be traced to, among other things, 
the increased confidence in the Repub: ic which is being shown abroad, 
the extension of public works, and the improvement in the exchange, 
which, after standing at 12d. for some years, has now risen to more 


than 16d. 
As regards the importation of electrical goods into Brazil, it will 


be found on reference to the trade statistics, which are, by the way, 


rather belated, that in 1903 there was an increase on the whole, 
with decreases in certain classes. The importation of cars for rail - 
way purposes increased from 571, 530 milreis in 1902 to 649,065 
milreis in 1903 ; the importe from Germany and the United King- 
dom greatly decreased, whilst an increase was shown in the importe 
from the United States. The imports of copper wire, plain or 
covered with any material, decreased from 814,081 milreis in 1909 
to 411,198 milreis in 1908; large decreases were evidenced in the 
imports from Germany and the United States, whilst an increase of 
nearly 20,000 milreis was shown in the imports from the United 
Kingdom. The imports of insulators decreased from 107,598 milreis 
in 1902 to 61,382 in 1903, and in this class also the imports from 
Germany and the United States decreased, whilst those from the 
United Kingdom increased; nevertheless the imports from 
Germany were slightly in excess of those from the United 
Kingdom. The imports of appliances for electricity, elec- 
tric lighting, &c., not otherwise specified, increased from 
2,240,619 milreis in 1902 to 2,503,924 milreis in 1903; tbe imports 
from the United States were 1,616,043 milreis in 1903, as against 
394,704 milreis from the United Kingdom, and 327,726 milreis from 
Germany. Motors, fixed engines and parts thereof were imported 
to a value of 529,364 milreis as compared with 588,154 milreis in 
1902; the imports from the United States increased, whilst those 
from the United Kingdom and Germany showed decreases. The 
imports of machinery and apparatus not separately specified 
amounted to 9,714,957 milreis as against 8,976,001 milreis in 1902; 
the imports from the United Kingdom were 4,626,265 milreis, but 
showed a slight decrease; the imports from the United States and 
Germany, although in each case only about half the value of the . 
imports from the United Kingdom, showed increases. The above 
values are in paper milreis. The average exchange for the paper 
milreis in 1903 was about 12d. The total imports from the United 
Kingdom to Brazil amounted in value to 60,988,902 milreis ; from, 
the United States, 24,283,801 milreis; and from Germany 
26,506,366 milreis; there were increases in the cases of Germany 
and the United States, but a decrease in the case of the United 
Kingdom. The values for these total imports are in gold milreis 
(gold milreis = 28. 3d.) 

It will be seen from these figures that to a certain extent the 
United Kingdom is holding her own on the Brazilian market, but 
that in one of the largest items, viz., appliances for electricity, &c., 
the imports from the United States far exceed those from tho / 
United Kingdom and Germany together. There is no doubt that 
the investment of capital in Brazilian undertakings has led to 
much of the trade, and it is a generally accepted fact that invest- 
ment of capital, not necessarily in electrical undertakings only, 
has had, and will continue to have, a great effect on the trade of the 
country, with special reference to the countries from which the 
goods are imported. The special commissioner appointed by the 
United States Government recently, to inquire into the trade con- - 
ditions of Brazil, has advised his countrymen to invest in up-to-date 
enterprises with a view to establishing a greater purchasing power 
in the country, and hence a market for American goods. Ger- 
many and the United States have not been slow in this 
respect. The German Consul at Curityba recently reported that the 
electrical works in that town, and in other towns in the district, 
were entirely of German origin, and that the market for German . 
goods was rapidly extending. Moreover, the Allgemeine Siemens- 
Schuckert Co., have recently established a subsidiary company in 
Rio de Janeiro to undertake the sale of their goods, and to take up 
concessions, &c. 

The most important American [undertakings of jrecent years 
have been the Rio de Janeiro Tramway, Light gand} Power 
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Co., incorporated in Canada in 1904, and backed by Canadian and 
American capital, and the Sao Paulo Tramway, Light and Power 
Co., which began operations in Sao Paulo some five yearsago. The 
former company has taken over several lines of tramways in Rio, 
some of which were financed by German capitalists, as well as the 
gas company which belonged to Belgian capitalists, and recent 
advices from the United States report that the Rio de Janeiro 
Tramway, Light and Power Co. has placed contracts in. that 
country for the initial equipment of the 100, 000-H. p. hydro-electric 
plant to be built about 85 miles from Rio. This is stated to be the 
most important order ever given in the United States for 
electric equipment for South America. ; 

In this respect it may be noticed as interesting, that 
when the Para tramways were taken over by an English 
company some time ago, the American Consul reported to 
his Government on the matter, and stated that he had good 
reason for believing that the necessary material would be 
procured in the United States. It would be interesting to know 
what effect recent developments in electrical enterprise in Brazil 
have had upon the import figures, particularly as regards the 
countries of origin, but, unfortunately, details of any value are not 
yet available. It may, however, be presumed that investment of 
German: and American capital in these and other enterprises has 
had, and will continue to have, a considerable effect on the imports of 
electrical and other materials from these countries. There are still 
innumerable openings for enterprise, but, unfortunately, Brazil has 
& poor reputation, which may or may not be wholly undeserved. 
The British Consul-General at Rio states that the advantages of 
electricity for lighting and power purposes are fully appreciated 
in the country, and encouraged by a helpful system of natural 
watercourses, installations have been made in several of the smaller 
towns. As a competitor of electricity, alcohol is engaging much 
attention for illuminating and industrial purposes. The following 
list of engineering requirements in Brazil, which is recommended to 
the consideration of British firms, was formulated by the British 
Consul at Rio, who states that there is a field for enterprise in all 
the branches specified: (1) Electrical works; 
machinery, turbines, Pelton wheels, &c., especially as applied to 
electrical transmission—Brazil offers special facilities for this class 


of work ; (3) locomotive engineering ; (4) railway carriage building ; 


(5) mining engineering; (6) milling and grinding machinery ; (7) 
cranes and other lifting machines, 

The great centres of trade are Rio de Janeiro and Sao Paulo, and 
it is in these States that the greatest developments may be looked 
for. <A great future is also predicted for the Amazon Valley, but it 
is not anticipated that any very great opportunities will present 
themselves for-some years to come. 

The following are the duties leviable on various kinds of electric 
material imported into Brazil: Insulators, buttons for electric bells 
and porcelain wares of various kinds, with or without copper, for 
electric installations, 200 reis per kilog.; glass insulators, 100 reis 
per kilog. ; copper wire, plain, 400 reis per kilog; copper wire, 
covered, 900 reis per kilog ; copper wire, with an envelope of lead 
or iron for submarine or underground cables, power, light, or other 
electrical purposes, 20 per cent. ad valorem ; articles of copper not 
otherwise enumerated, 2,000 reis per kilog.; telegraph and tele- 
phone posts of iron, 20 per cent. ad valorem ; carriages, &c., for 
railways, &c., 30 per cent. ad valorem ; dynamos and other electric 
apparatus for the distribution of power and light, locomotives and 
tenders, traction engines, hydraulic motors, turbines and hydraulic 
wheels, windmills and other motors, 15 per cent. ad valorem, 
electric machinery of various kinds for milling, pressing, &c., 15 per 


cent. ad valorem. On the majority of goods imported it has been . 


decreed that 35 per cent. of the duty shall be payable in gold so 
long as exchange remains above 15d. The present rate of exchange 
is 16$45d., and the gold milreis is equivalent to 2s. 3d., so that at 
the present time 35 per cent. is payable at the rate of 1 milreis = 
2s. 3d., and 65 per cent. at the rate of 1 milreis = 1s. 432d. In the 
case of goods imported vid Rio de Janeiro and Rio Grande do Sul 
a surtax of 2 per cent. gold is levied for the purpose of defraying 
expenses in connection with port works which are being carried out. 

The following are the leading importers of electrical goods in 
the chief towns:— 

Rio de Joneiro.—Itmaos Braconnot r. Quitanda, 40; Brazilianische 
Elektrizitäts Gesellschaft, Praca Tiradentes, 45; Casa Cresta, r. 
Quitanda, 41; F. G. Braga, r. Goncalves Dias, 46; Companhia 
Telephonica, Praca Tiradentes, 45; Fred Figner, r. Ouvidor, 105; 
Guinle & Co., r. Ouvidor, 64 B; H. Smyth, r. Rosario, 115; Haupt, 
Biehn & Cos r. Alfandega, 42; Compagnie de Travaux et d'enter- 
prises au Brazil, r. Primeiro de Marco, 79. 

Fortaleza (Ceara).— Antonio Henrique da Justa, r. do Senador 
Pompeu, 92. 

Sao Paulo.— Guinle & Co, r. Direita, 7; Joao Riva, r. Gen. 
Osorio, 141; Laur Habasinski, largo do Ouvidor, 3. 

Influences operating against trade development, says the Rio 
Consul, are to be found in the heavy taxation and in the com- 
mercial laws which make the recovery of debt uncertain, thus 
facilitating inequitable and secret settlements between unseru- 
pulous traders, to the detriment of less favoured creditors, and 
particularly of such as are not resident, or are not adequately 
represented, in the country. In consideration of these facts it 
has been considered advisable to warn manufacturers and merchants 
against opening up direct trade with. Brazilian firms except 
with fully approved guarantee. They are advised to do their busi- 
ness whenever possible through the merchant commission firms, 
many of whom have buying agents in London. Such arrange- 
ments need not, and should not, however, deter those wishing to 
open up trade from going out to ascertain the requirements of the 
market, and the Consul is of opinion that the time is now opportune 
for such a visit. Reform is necessary in the compilation of cata- 


(2) hydraulic 


logues, especially in those issued by engineering firms. Many 


expensive works are sent out which fail to attract business, chiefly 
because they are exclusively in English. They should be in Portu- 
guese, the language of the country, with the metric system of 
weights and measures, and should be distributed as widely as 
possible, not only in the coast towns, but also in the interior, where 
there are many industrial enterprises of considerable importance. 
The mere sending of catalogues, however, is said to be utterly use- 
less, except in the case of old-established firms whose manufactures 
are well known on the market. Commercial travellers should be 
linguiste, for with the gradual developmenta of the last few years, 
the import trade is now more and more in the hands of Portuguese 
and German houses. French has taken the place of English 
with Brazilians proper as an alternative language to Portuguese. 
Technical experts are the best agente, and German exporters have 
grasped this fact, with the result that, although as a rule high 


. salaries are paid to their agents, the business which accrues shows 


that the money is not wasted. The rates of tax payable by com- 


' mercial travellers vary in the different States of Brazil from 200 


milreis to 1,000 milreis. Commercial travellers have to pay import 
duty on samples they bring with them; in cases, however, where 
such duties do not exceed 1 milreis per package, no charge is made, 
and in cases where charge is made, the amount is supposed to be 
refunded on exportation. 

Information as to Government calls for tenders is published in 
the various official and commercial newspapers, but the time given 
is usually very short. Moreover, it is often stipulated that further 
information will only be given on personal application. So that 
for these reasons alone, it is necessary that firms desiring to 
take up Government contracts should be well represented on the 
spot. 

In conclusion, it will not be out of place to quote from the 
report of the Special Commissioner sent by the United States 
Government to inquire into the trade conditions of Brazil. With 
special reference to electrical opportunities in Brazil, the Com- . 
missioner writes :—“ Brazil has an enormous amount of hardwood 
fuel, and is supplied as few countries are with water-power which 
is being made available by electric transmission. The entire 
eastern tier of States along the coast consist of a narrow belt of 
low coastal plain backed by a mountainous plateau, ranging in 
elevation from 2,000 to 7,000 ft. Rainfall throughout nearly all of 
this section is abundant, rivers are numerous and swift, with a 
steady flow of water and many falls, and the distances necessary for 
transmission to possible industrial centres are generally small; 
there is no reason why the same development should not be made 
in the utilisation of this power as is now being made in Italy, 
Switzerland, Mexico and other countries. The opportunities 
are abundant. Harbour and dock works, city improvements, 
paving, road making, the development of electrical power and 
lighting, telegraph and telephone services, street railways, rail- 
roads and many similar enterprises are beginning to be a prominent 
feature in the development of the new Brazil." 


ELECTRIC RAILWAYS IN GERMANY. 


THE QUESTION OF STATE OWNERSHIP, 


Ir is now possible to state with some degree of certainty that 
there is very little, if any, prospect of private enterprise in 
Germany being permitted to construct and work electric railways 
on important lines of communication, and this may be said to 
settle once and for all any schemes which companies may advance 
on their own account. The States, whether Prussia, Bavaria or 
Saxony, are committed to the principle of State ownership, and 
they are not prepared to recede from this position in favour of any 
company. This, then, is the principal explanation for the slow 
progress of electric railways in Germany; but there is hope that 
the electrical engineering firms will find in the State a large 
customer in the future on its own account, as it is expected that 
the Government will proceed gradually with the introduction of 
electric traction on the railways. 

The experimental work on the Berlin suburban railway section 
between Nieder Schoneweide, Johannisthal and Spindlersfeld, is 
about to be suspended, if it has not already been discontinued for 
the present. As will be remembered, the trials have been made 
with motor-cars on the single-phase alternating-current system for 
the purpose of gaining experience in respect of the transformation 
to electric traction of city andsuburban lines. The last few months 
have been occupied in the testing of the new motor-cars built by 
the Allgemeine Co., which are to serve as the basis for the cars te 
be introduced on the Hamburg-Altone Railway. A report on the 
results of the trials is now in preparation for presentation to the 
Minister of Public Works (Railways). 

Berlin Underground Railway Éxtension.—The Elevated Electric 
Railway Co., which already has several miles of line in operation 
of both the high level and underground type, now proposes to 
expend £2,750,000 in extending the railway from the Spittelmarkt 
to the Alexander Platz and the circle railway station at Schon- 
hauserallee. The prolongation will be a continuation of the 
existing shallow underground tunnel, and the railway will be 
carried under the Spree on its way to the Alexander Platz. As the 
authorised section between the Potsdamer Platz and the Spittel- 
markt is to be completed in 1907, it is expected that the extension 
to the Alexander Platz will be finished before the end of 1912, and 
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that to the Schonhauserallee, where the line will be brought to the 
surface and raised to an elevated position, as is the case already at 
the Nollendorf Platz, will be brought into use in 1915. According 
io the scheme which has been. provisionally approved by the city 
authorities, the extension provides for the establishment of 12 
stations, and as far as possible the tunnel construction will be 
carried out by the opening up of the streets which in some cases 
will be entirely stopped to vehicular traffic. . The concession for the 
extension is to lapse in 1987, or the same time as when the con- 
cession for the existing line will expire, and at the end the railwa 

wil become the property of the city without any payment. 
During the operation of the agreement the company undertakes to 


pay to the city every year 2 per cent. of the gross receipts when 


these amount up to £50,000 per kilometre of route, 21 per cent. 


when the gross receipts range from £50,000 to £75,000 per kilometre | 


of route and so forth on a rising scale. In addition to this the city 
will peu pue in the net revenue to the extent of one half of the 
surplus remaining after the invested capital has received 6 per cent. 

The Langen Suspended Railway System.—The question of estab- 
lishing a suspended electric railway on the Langen system in 
Berlin, which was first brought under the notice of the municipal 
authorities three years ago, has now advanced a further stage which 
may possibly have the effect of bringing the scheme to a successful 
issue. At present, the promoters of the undertaking—the Con- 


tinentale Gesellschaft fur Elektrische Unternehmungen, of Nurem- 


berg—have an entirely new project in view, or at all events, it 
differs materially from that which was originally brought forward. 


The proposal contemplates the construction of an elevated railway 


commencing at the Gesundbrunnen railway station in the north, 
proceeding to the Alexander Platz and terminating at Rixdorf in 
the south, the total distance being 73 miles. It is intended to 
build 15 stations, and the average speed would be higher than that 
prevailing on the existing underground electric railway. The 
promoters ask for a concession for 90 years, at the expiration of 
which the railway would pass into the possession of the city autho- 
rities in so far as it existed on public streets, while the plant, roll- 
ing stock, &c. on the company’s property would remain in the 
hands of the company, although the city could purchase at a valua- 
tion plus 10 percent. Provision is also made for municipal expro- 
priation at the end of the first 30 years and at each succeeding 
period of 10 years, on the basis of the principles settled in the case 
of the Elevated Electric Railway. e promoters undertake to 
give the municipal authorities, for the use of the streets, a share in 


the.net profits in so far as the dividend on the invested capital 


exceeds 6 per cent. 

The principal stumbling block in the way of the erection of a 
suspended railway has hitherto been the insistence of the city 
authorities upon the establishment of a.short experimental line in 
Berlin before giving any decision in the matter. Yet all the 
members of the Highways Committee have personally inspected 
the Barmen-Elberfeld line, and probably the other City Coun- 
cillors are also familiar with its method of construction. But as 
they are determined to see how the suspended system actually 
appears in Berlin, the Continental Co. has now decided, as reported 
at the end of February, to erect a trial section for the purpose, 
probably in the Zeughof Strasse. It is understood that the 
Minister of Public Works has approved in principle the scheme 
for the construction of the projected euspended electric railway. 

A Municipal Scheme.—After consideration extending over a long 
period, the Berlin City Council has at last voted the sum of £1,500 
for the preparation of a special scheme for a municipal electric 
railway of the shallow underground type between the north and the 
south of the city, and in passing the vote the Council expressed the 
opinion that the construction and working of the railway should be 
undertaken by the city. The line, which is to have n total length 
of 54 miles in Berlin, is to extend from Kreuzberg in the north to 
See Strasse or Muller Strasse in the south, and it will be carried 
under the Spree in the course of its route. It is proposed to provide 
14 stations, and the total cost of construction is estimated at 
£2,850,000, which is to be raised by means of a municipal loan. It 
is expected that a period of four years would be required for the 
building and completion of the railway, the first being occupied 
in the removal of the network of underground sewers, pipes and 
mains. The question of extending the railway in the suburbs has 


already received attention, but this depends upon the attitude of - 


the local authorities of Rixdorf, Schoneberg, and Wilmersdorf on 
the one hand, and that of those of Reinickendorf and Tegel on the 
other. It is suggested that the North-South line, as the railway 
is termed, should have a connection with the existing underground 
and elevated electric railway, and with the new extension of the 
line, as the time will come, it is said, when all means of transport 
in Berlin will be in the hands of the municipal authorities, and 
that there should, therefore, be a kind of central station provided 
where access to all the railways would be available. 

The Cologne-Dtisseldorf Project.—It would appear that there is 
now little prospect of the carrying out of the scheme for tbe con- 
struction of a high-speed electric railway between Cologne and 
Düsseldorf. About the middle of January the promoters of the 
line—the Allgemeine Elektricitiits Gesellschaft and the Siemens- 
Schuckert Works Co.—announced that the conditions submitted 
in the draft agreement by the towns of Düsseldorf and Cologne 
were not acceptable, and they, therefore, prepared a scheme of 
their own. While the negotiations on the proposed fresh agreement 
have been proceeding, it has become known that the conviction has 
gained the npper hand, especially in Government circles, that it is 
not in the interest of the State to grant such an important conces- 
sion to a private company. The traffic between the two towns is 
80 considerable that any concession to private enterprise would be, 
it is said, a great contravention of the principle of the State work- 
ing of all important lines of communication. 


to injure or enhance their reputations ? 


THE DRAUGHTSMAN, 


[COMMUNICATED. | 


THE occupation of an engineering draughtsman, instead of 
being one of the most interesting and desirable, has become 
& position to be avoided, as it is badly paid and is looked down 
upon with supreme contempt by every man who has been 
fortunate enough to obtain other employment on the staff of 
an engineering works, and who for that reason fancies him- 
self a vastly superior person. 

Do engineering employers as a body realise what an 
important, element the draughtsman is in the machinery of 
the works? Do they recognise the fact that few of their 
employés have more power to waste or save their money and 
This is most serious 
for the reason that their influence for good or evil is more 
difficult to detect, than that, say, of the estimator or works 
manager. This influence is, of course, greater in the case of 
men who are originating designs or are engaged on work in 
which the firm has little experience. Where a certain machine 
has been made for years and the design by the survival of the 
fittest has arrived at approximate perfection, the power of the 
draughtsman is not so great, but to a certain extent it still 
exists. Before considering this subjegt further, it is 
advisable to define what is exactly meant by a draughts- 
man." Is he merely a machine who draws and traces, more 
or less neatly, guided by & superior intelligence ? Or is he 
a sentient being, who uses his brains and experience in evolving 
and improving the designs of his employers? Both these types 
are usually indiscriminately dubbed *draughtsman," some- 


times differentiated by the prefix of ** senior ” or * leading 


(although this is more often & distinction of age, and long 
service, than of ability). NEA 

The designation of **designer" would seem a more just 
title for the superior man. The designer should be an 
" engineer" in the true sense of the word; the ability to 
draw, that is, toexpresshisownand the usually crudeand vague 
ideas of others in the language of engineers, is merely the 
tool with which he works. He must have ideas first to ex- 


press, and have a sound practical knowledge of the theory which 


underlies all mechanical construction. It is to him that 
technical education has the greatest value, although this 
alone is useless without the experience and ability to apply 
his science intelligently and in the right place. The lack of 
these last qualities bas done much to discredit scientific 
methods in the eyes of the old style practical man, and they 
are the most difficult to acquire. An indispensable qualifica- 
tion is, of course, to have been through the shops. A man 
combining these qualities is by no means common, and is 
worth more than the maximum of ‘£3 per week, which seems 
to be considered a sufficient salary for such. The danger is 
that the better class of draughtsman will become extinct ; 
there is so little inducement to a well-educated, ambitious 
man to take up this branch of work. It is not only the 
inadequacy of his pay, but he gets no encouragement. 

The credit for anything he may do is taken by others, fre- 
quently his inferiors in knowledge and experience, who 
sometimes overrule his better judgment, and then his is the 
blame for the result. This all tends to crush any enthusiasm 
the man may have, and generally he becomes resigned 
to jog along in a groove, with little or no interest in his 
work beyond that necessary to keep his job. Another fact 
which is perhaps even more fatal, and deters most men who 
desire to get on in the world from taking up drawing office 
work, is the extreme difficulty of obtaining any other posi- 
tion after long service at the board, and the seeming reluct- 
ance of employers to promote men from their drawing offices 
to any better post which becemes vacant. The prevalent 
idea is that a draughtsman, however clever, is good for 
nothing else (or is it that having a good man in that capacity 
they know how difficult he would be to replace?). It is for 
these reasons that draughtsmen are such wandering Jews." 
It is usually found after a year or so with a firm that 
there is little prospect before a man, and therefore nothing 
to be gained by staying. And on receiving an offer of a few 
shilllings more a week and a change of work he migrates, 
carrying with him all the experience he_has gained, This 
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cannot be to the advantage of employers generally, and it 
would seem benefit to all if good men were encouraged. 

Let employers treat designers as something more than 
mere drafting machines, give credit when due, make it. 
clear that they have a chance of improving their positions. 
Then engineering draughtemen would feel a pride in their 
work and a better and more competent class of men would 
be obtainable. | 


NEW PATENTS APPLIED FOR. 


9 tor ns 0 by W. r 8 s Co., ae on Fen 
Agen olborn, London, W.C., an verpool, to whom 
inquirice should be addressed. ' ' 


5,289. "Improvements in apparatus for control and reversing the 
direction of rotation of electric motors adapted to directly drive machines, the 
direction of motion of which is periodically reversed, such as planing machines 
and the like." THE LANCASHIRE DxNAMO AND MoToR Co., LTD., A. P. Woop and 
G. E. Mason. March 6th. 

5,800. “Improvements in magnetic clutches for conveying rotary motion.“ 
W. O. HonsNaiLL. March 5th. 

5,808. “Improvements in or connected with means for the storage of 
electricity." A. LEisskR. March 5th. 

5,904. “Improvements relating to electric alarume." W. C. HII. 
March 6th. 

5,814. apt ements in meeneuo compasses for use on motor-boats and 
yachts.” A. HvoHES. March 6th. 

5,895. “Improvements in electro-magnetic power generators.“ J. L. POTTER. 
(Date appli for under Patents Act, 1901, April 3rd, 1906, being date of 
application in United States.) March 5th. (Complete.) 

5,849. ‘‘Improvements in the regulating gear of electric arc lamps.“ J. 
Brockie. March 5th. 

56,871. ‘Improvements in electro-magnets." F. W. HowoRTH. (J. W. 
Holman, United States.) March 5th. (Complete.) 

5,9783. Improvements in telephone switches or cut-outs.” W. H. R. 
SAUNDERS and G. SWEETSER. March 6th. 

5,880. ‘‘ Improvements in fittings for supporting electric lamps or other 
iluminants." J. Youxe. March 6th. 

5,450. * Improvements in devices for the collection of current from direct. 
current dynamo-electric machines." M. WALKER. March 6th. 

5,4665. Improvements relating to brush-holders for electrical machines.“ 
VickERS, Sons & Maxim, Lro., and G. H. LixpLEr. March 6th. 

5,168. Improvements relating to electrieal illuminated discs for use for 
advertising or other purposes." A. B.Greason. March 6th. 

5,498. “Improvements in secondary batteries." L. FIEDLER. March 6th. 
(Complete.) 

5,508. ‘ Improvements in machines for laying telegraph poles and the like.“ 
J. R. BRowx. March "th. 

5,555. “Improvements in regulating mechanism for electric arc lamps." 
J. BRocxir. March 7th. à; 

5,579. Improvements in and relating to electric motor control systems 
specially applicable to the operating means for bulk-head doors and the like." 

HE BnuirrisH. THomson-Hovstox Co., LTD. (General Electric Co., United 
States.) March "th. 

5,592. Improved means for taking up the slack in the trolley ropes of elec- 
tric tramears and the like." J. BowniNo and J. WHITELEY. March 8th. 

5,599. Electrical automatic bolt." E. E.DawmiEL. March 8th. 

5,002. ‘Improvements in dynamo-electric machinery." J. W. BURLEION. 
March 8th. 

5,629. “ Improvements in electric insulators.” E. GooLpiNG. March 8th. 

5,652. Improvements in common battery telephone systems." A. ERSTROXM. 
(Date applied for under Patents Act, 1901, September 13th, 1905, being date of 
application in Germany.) Maroh 8th. (Complete.) 

5,656. Improvements in and relating to secondary batteries." W. N. CATON 
and Tur X ELECTRIC ACCUMULATOR Co., Ltp. March 8th. 

5,676. “Improvements in wall plugs and sockets for electric heating, power 
and lighting circuits." H. Bevis and A. J. D. Kravar. March Oth. 

5,686. ''Apparatus combined in the form of a wall switch for regulating 
electric currents," J. A.CoLquHoun. March 9th. 

5,699. Magneto ignition gear." A. F. WHITE. March 9th. 

5,744. Improved method and means for working telegraphic. installations 
composed of rapidly and slowly working lines." SIEMENS & HALSKE AkT.-GEn. 
(Date applied for under Patents Act, 1901, March llth, 1905, being date.of appli- 
cation in Germany.) March 9th. (Complete.) 

5,811. Improvements in electrically-propelled vehicle trolleys.” J. A. 
Lams. March 10th. 

5.819. Improvements in or relating to dynamos for maintaining constant 
potential at varying speeds." C. P. Exieson and F. BILIOTTI. March 10th. 

6,888. '"Improvements in and appertaining to combined electrolytic and 
suction palate plates for artificial teeth." C. F. WEBB. March 10th. 

6,868. ‘‘Improvements relating to the ventilation of dynamo-electric 
machines." E. M. TixoLET. (Date applied for under Patents Act, 1901, 
March 17th, 1905, being date of application in United States.) March 10th. 
(Complete.) i 

5, “An improved method of recording on phonograph blanks by elec- 
tricity.” J. P. THompson. March 10th. 

5,856. “Improvements in or relating to electric arc lamps." B. M. Dnakr, 
A. D. Jongs, P. V. CASTELL-Evans, and the Janpvs Arc LAMP AND ELECTRIC 
Co., Ltp. March 10th. 

5,857. Improvements in or relating to electrodes for electric arc lamps.“ 
B. M. DRAK , A. D. Jones and the JAN DUS Arc Lamp AND ELECTRIC Co., DTD. 
March 10th. 

5,803. “ Improvements in and relating to high tension electric switches.” 
Tur BairisH THomson-Hovston Co., LTD. (General Electric Co., United States.) 
March 10th. 

5,8949. ''Improvements in the method of and apparatus for producing elec- 
tricity." H. E. Fry. March 10th. 


ELECTRICAL PATENTS EXPIRING IN 1906. 


Wr are informed by W. P. Thompson & Co. that about 600 complete appli- 
cations for electrical patents were filed in the year 1892. Only 37 of the patents 
granted on these applications have been maintained for their full term, viz., 14 
years, and being of considerable value, we give short abstracts of them below :— 


491. “Conduit for electric conductors." C. A. W. Hultmann, Sweden. 
January 9th, 1892. Conduits for electric conductors are formed as a collection 
of tubes in sectional blocks, each block having grooves in which iron bars are 
fitted, only one joint of any bar taking place in each section. The sections are 
connected by reduced ends, the groove, or channel, formed by the two ends 
being filled with bitumen surrounded by c&nvas, 


4,017. “Electric meters." H. H. Lake. (E. Weston, U.S.) March Ist, 1992. 
Therma! current meters. In one form of construction a thin wire passes from 
& fixed stud and, after passing tbrough notches in spring arms, is attached to a 
rotating arbor, provided with & pointer and a spring, which maintains the wire 
in & state of tension. When the circuit is completed through the wire and 
spring the wire lengthens and the pointer moves over a scale. another form 
of construction a number of separate wires are used, the centre of each wire 
being connected mechanically to the end of the next wire; and the wires 
connected electrically end to end by means of springs; a strain being exerted 


on all the wires by a single spring, as before. When the current passes and the 


wire lengthens, the centre of each wire suffers a lateral displacement. 27.) 


5,086. Railway signalling.“ W. P. Hall, U.S. A. March 15th, 1899. Relates 
to an electric block system, in which a train entering a section short-circuits 
the normally closed rail current and makes the signal circuit, the signal tben 
indicating " clear" if the two advance sections are clear, or, in the case of 
warning signals (which, when used, are alternate with the first or stop signals), 
if three advance sections are clear. Batteries work the rail circuits and relays 
with which they are connected. Other batteries work the signals through cir- 
cuits which, by means of relays, are automatically broken or made by the trains, 
in short-circuiting the rail currents. Thus when a train enters a section and 
short-circuite the current, the relay is demagnetised, which allows the armature 
to drop and make the circuit of the signal, which, if two advance sections are 
free, indicates clear. If on the other hand a train is in either of the next 
two sections, other relays are demagnetised, thus breaking the signal circuit, 
and keeping the signals at danger. On this principle the other sections gre also 
worked. Warning signals may, if desired, be dispensed with. The signal may 
be audible, or it may be replaced by an interlocking device forming part of a 
larger system. 


5,6009. Railway signals." W. R. Sykes, sen. March 22nd, 1892. Sema- 


phores, controlling and operating. The rod connecting che semaphore arm to 


the balance lever is divided into two parts, the upper part carrying a casing 
containing the signal-controlling mechaniam, into which ating the lower part 
is adapte to slide. This lower part is prevented from moving in the casing by 
a roller carried by an arm, which is held in & vertical position by a detent lever. 
An electro-magnet, by attracting its armature, tilts another lever and releases a 
1 8 hammer, which, by falling upon a pin connected to the detent lever, 
iberates the arm, and allows it to be pushed aside by the inclined end of the 
lower part of the rod. The electro-magnet is energised by the train operating 
a contact device, so that when the train passes over the contact device the arm 
will be pushed aside, and by allowing the two parts of the semaphore rod to 
approach each other, will cause the signal to move to danger.“ The electro- 
magnet is connected to & treadle circuit by & projecting pin making contact 
with an insulated spring. In a modification of the signal-releasing device, the 
detent lever for releasing the arm is fixed at right angles to the armature, and 
in another modification, in which catches, &c., are dispensed with, the arm is 
held by the electro-magnet attracting the roller carried by the arm, which is 
released by a passing train breaking the circuit. Permanent magnets may be 
employed. By means of back-stroke locking the signalman is prevented from 
operating signals to the rear until he has replaced his lever for the signal that 
has been set to danger by a train. The invention is applicable to cases where 
one signal controls another on the same post, and may be used instead of the 
ordinary co-acting apparatus. Where a stop and a distant signal are on the 
same post, the two arms are connected by rods to the same balance lever, 8o 
that the two arms would work simultaneously, but an electric releasing device, 
the circuit of which is controlled from a distant cabin, is arranged in the rod 
attached to the distant signal arm. The invention is also applicable to ao set 
of arms which apply to the same pair of metals, and where only one of the 
arms can be at '' safety" at one time. The arms would be worked by the same 
signal lever and balance lever, but the circuits of the signal-controlling devices 
would be controlled by the point levers, so that only one of the signals would 
be lowered when the signal lever is operated. 


6,253. “ Electric railways.“ Lord A. S. Churchill. March 81st, 1892. Two 
conductors are used, and are connected each to one pole of the generator and 
to one of two series of plates or surfaces ata considerable distance apart. Two 
brushes are carried by the vehicles, and are of such length as to be always in 
contact with at least one of the plates. These plates are mounted on insulators, 
on posts inside or outside the rails, and the brushes are of wire. 


6,707. “Electric meters, quantity." G. Rapp. April 7th, 1892. Relates to 
apparatus applicable tor use where electricity is supplied from a central station, 
and it ia desired to charge a smaller rate during some parts of the day so as to 
encourage the use of electricity for motive power, &c. Consists in providing 
each customer with a clock which will, at certain stated times, actuate 
mechanisin to cause the meter to work ata slower rate, and at other times to 
return to the normal rate. In one form of construction a purely mechanical 
contrivance is employed. The clock is provided with a rotating 24-hour disk 
on which are adjustably secured two pallets. Loose on the shaft of the hour 
disk is a crank arm having a trigger which engages the end of a forked lever. 
A spiral spring connects the hour disk and the crank arm. The two pallets in 
their revolution engage a pin on the end of the lever, one of the pallets pulls 
the lever inwards and the other forces it outwards. In each case the trigger is 
released ; in the first case from a nose, in the Jatter from a notched end. After 
each movement the crank flies over, in consequence of the spiral spring, to its 
opposite position; and this motion is conveyed by another spring to a crank on 
a spindle and thence to a third crank. This latter crank operates a clutch 
coupling, forming part of a differential gear. A shaft is driven by the meter, 
and on it are two wheels of different sizes, gearing with twoother wheels, which 
ure loose on the first or units shaft of the registering device. In this arrange- 
ment, according as one or other of the latter gearing wheels is held by the 
coupling, the rate of registering on the dials is less than the normal rate, or is 
the normal rate. In another arrangement, similar mechanism operates a 
mercury switch whereby a resistance is introduced into the circuit, and the 
meter registers less. In other modifications. a relay is employed to operate 
the switch, either one or two meters being employed. In the former case a 
portion of. the current is switched off at certain times, in the other the two 
meters are used alternately to register at different rates. 


(To be continued.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


1905. 


REcIPROCATING ELECTRIC ENGoiNES. B. O. Wagner. (Date applied for under 
International Convention, September 22nd, 1904.) 19,092. September 21st. 


SUSPENSION OF ROTATING APPARATUS AND MAGNETIC Compasses. H. Anschütz- 
Knempfe. (Date applied for under International Convention, March 25th, 
1905.) 20,756. October 18th. 

ELECTRO-MAGNETICALLY OPERATED HEAT SUPPLY VALVE FOR HEATING AND 
VENTILATION. F. Kaeferle. (Date applied for under International Con- 
vention, July 17th, 1905.) 21,444. October 21st. 

INDICATORS FOR SHIPS’ ELECTRIC SIGNAL AND SIMILAR Lamps. T. Harrison and 
A. S. Frazer. 22,741. November 16th. 

SYSTEMS OF CONNECTIONS FOR TELEPHONE OFFICES WITH SEPARATED Pio 
SERVICE, AND MEANS FOR SIGNALLING WHETHER AN OPERATOR I8 UNOCCUPIED 
on ENGAGED. Deutsche Telephonwerke R. Stock & Co., G. m. b. H. (Date 
applied for under International Convention, November 17th, 1904.) 98,799. 
Noveinber 17th. 

IGNITION DEVICES FOR INTERNAL COMBUSTION APPARATUS. P. M. Justice. 
(Industrial Development Co.) 24,867. Noveinber 80th. 
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THE STREET LIGHTING QUESTION. 


Ovr boastful enemy is again on the war-path. A monthly 
municipal contemporary, posing as an impartial publication, 
prints an article on “ Gas v. Electricity," by a very 
pronounced gas advocate. | 

The subject matter is street lighting, and the pith is, of 
course, the threadbare “triumph” in (the City. He com- 
plains that in London the judgment of the authorities is in 
some cases influenced by the fact that the electricity supply 
is in their hands. No doubt; and in many provincial towns 
where the gas undertaking is in the hands of the local 
authority there is a similar bias in favour of gas. [t is an 
unfortunate fact that the good of the community is often 


sacrificed in order to show a false profit on municipal 
enterprise. When, however, the writer makes such obviously 
untenable statements as that the Islington are lamps 
illuminate the streets no better than a number of paltry gas 
lamps, we can no longer join issue with him. Some con- 
siderable pains are taken to prove that the ideal street 
lighting is to be obtained by placing a number of small 
units fairly close together, and by a process of reasoning 
based on the effective illumination varying as the square of 
the distance, the writer appears to arrive at the conclusion 
that 350-c.p. high-pressure gas lamps, 12 ft. from the 
pavement and 24 yards apart, exactly meet the case. 

But if small units, and many of them, are to be the order 
of the day, why use high-pressure lamps at all? Why not 
ordinary incandescent mantles, or batswing burners, or, 
better still, a series of 1-C. P. gas jets? Calculating on the 
basis of 350 C. P., 12 ft. high and 24 yards apart, we should 
arrive at a picturesque series of 1-c.P. lamps 8 in. high and 
3 ft. 11 in. apart, which is absurd ! 

Clearly the whole matter hinges on the question of which 
is the more efficient in the long run: to use high candle- 
power lamps (which with gas, as well as electricity, are 
considerably more efficient than low candle-power ones) at a 
fair distance apart, and put up with the inevitablo loss due 
to the necessity for hoisting them up in the air in order 
that their rays may be more or less uniformly distributed ; 
or to use low candle-power lamps of lower efficiency, and 
save the loss referred to by being able to put them on 
shorter posts, owing to their being closer together. Practice 
proves that with both illuminants the higher candle-power 
lamps are so efficient as to more than make up for the loss 
due to their being placed high up. Hence the use of the 
high-pressure gas lamp and also of the arc lamp for public 
eee lamp lights the roadway perfectly, but leaves the 
upper strata pitchy dark by contrast. A broad street with 
high buildings requires large units at a considerable height. 
Narrow streets with squalid buildings are better served with 
comparatively short posts, and consequently much lower 
candle-power lamps suffice. Now the particular candle- 
power, height and spacing is clearly dependent on the 
nature of the thoroughfare, and no hard and fast rule can 
be made which will justify the use of lamps of 350 or any 
other definite candle-power. | 

The reason why a broad street is better lit by arc lamps 
than by any other known source of light—and no amount of 
literary effort on the part of our gas brethren can discount 
this statement, which is obvious to any impartial observer— 
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is the fact that the greater part of the light is thrown down- 
wards at an angle from a considerable height, and is, there- 
fore, more diffused than if it came from a large number of 
small sources at a height nearer the level of the eyes. In 
other words, the former is a nearer approximation than the 
latter to daylight, which is a perfectly diffused light coming 
from one huge source. A small number of high candle- 
power lamps are cheaper to run than a large number of low 
candle-power ones, and no one knows that better than the 
advocates of gas; if they could producea light as good as an 
arc lamp, the gas people would soon change their tactics. 
Indeed, it is not surprising that the flame arc lamp “ is 
beginning to offend the eye and irritate the nerves” of the 
writer in question, whose references to the Gas Light and 
Coke Co. suggest an intimate connection with that enter- 
prising, if misinformed concern. 

The writer goes into the relative costs of high pressure 
gas lamps and arc lamps, and in doing so he does what has 
once been said of a well-known lady novelist ; he sets up an 
Aunt Sally of his own manufacture, and then smuses him- 
self by shying at it. He lays down the law that 90 gas 
lamps, which he estimates at 350 C.P. apiece, will light a 
mile of street at least as well as 60 arc lamps, each of 
which he is generous enough to credit with 700 c.r. He 
goes through a series of carefully constructed figures, which 
terminate in the conclusion that the arcs are nearly twice 
as costly as the gas lamps. He does not mention whether 
his mantles are all brand new in order to give him 350 C. P. 
His comparison with flame arcs is not quite so successful. 
These, he admits, give 1,200 c.P., so he only takes 10 of 
them, with 8 amperes instead of 10, as in the case of the 
ordinary arcs. At the end of the juggling, gas is made to 
cost £660, and electricity £880. It is not difficult to see 
that with the bias on the other side, these figures would be 
reversed. In passing, it may be mentioned that at a later 
stage in the article the writer points out the unreliability 
of comparative tests of candle-power made in the streets. 
What a pity he based his figures on candle-power! He 
half admits that these considerations are theoretical, so he 
next proceeds to what he calls the practical side of the 
question. He mentions nine metropolitan districts out of 
twelve which do not possess an electric supply undertaking, 
where there is no electric street lighting. He next cites 
Liverpool and Bradford, the former possessing some hundreds 
of arc lamps, and the latter admittedly one of the worst 
lit towns in the kingdom, also the City of London—but 
we know all about that— and Westminster, as cases of 
_ gas being preferred to electricity. Here is a little list to 
set against his. It is a list of towns where both the gas 
and electric light undertakings are owned by private com- 
panies, and where gas has been replaced by electricity for 
public lighting in all or nearly all the streets :—High 
Barnet, Bournemouth, Brechin, Callow, Chelmsford, Dart- 
mouth, Fleetwood, Frome, Godalming, Hawick, Hythe, 
Lymington, Melton Mowbray, Montrose, Newton Abbot, 
Prescot, Redruth, Sandown, Ventnor, Wellingborough, 
Windsor, and High Wycombe. Also Blaenau Festiniog 
and Llan Festiniog, where the gas is owned by the local 
authority. Let our gas friends put that in their pipe and 
smoke it. Then let them read the following list of some 
of the towns where both illuminants are supplied by the 
loca] authority, and where gas has either been entirely 
supplanted by our illuminant, or arc lamps installed in all 
the more important thoroughfares :—Aberdeen, Accrington, 
Barrow-in-Furness, Batley, Birkenhead, Blackburn, Black- 
pool, Darwen, Edinburgh, Glasgow, Morecambe, Leeds, 
Nottingham, Paisley, Partick, Perth, Salford, Southport, 
Wallasey, and West Bromwich. Now, who has the best of 
the practical side of the question? 

We admire the enterprise of our rivals in scattering state- 
ments broadcast which are intended to mislead the public 
into believing that electricity is no longer the best street 
illuminant. But their arguments will not wash. You may 
talk about candle-powers till all is blue, but if you take a man 
along two streets, one lit by the best arc lamps, and the other 
by the best gas lamps, there is no question but that he will 
tell you that the latter is not to be compared to the former. 
Money may be saved by lowering the standard of street 
illumination, but to do so it is not necessary to use gas. 


There are many varieties of electric lamps on the market 


which can compete successfully in price with the correspond- 
ing gas lamp. | 

We cannot close these remarks without saying a few 
words about the interview with Mr. Morton, the chairman 
of the Streets Committee of the City of London. 
Here are one or two of Mr. Morton's statements as 
examples of his /«vk of bias: —“ Apart from any question 
of cost, I think we cannot obtain as efficient a light 
from any description of electric arc lamp as from 
incandescent gas lamps." Referring to the City arc lamps, 
he says, We are getting quite four times the amount 
of light for the same money or less." Referring to the burn- 
ing of arcs and gas lamps side by side in Monument Street, 
he says, Practically all the light was coming from the gas 
lamps." Comment is superfluous. 

In regard to side street lighting, the writer admits 
the rivalry of the Nernst lamp with the incandescent gas 
lamp. He compares a 90-c.P. gas mantle with a 4-ampere 
Nernst, and calculates the energy consumption of the latter 
at £3 78. 6d. per annum for 4,000 hours’ burning, with 
energy at lid. per unit. In the first place, his figure 
for the Nernst lamp is inaccurate, and in the second place, 
we do not remember having seen a Welsbach burner of 
90 c.p. This article, immediately after erection, is usually | 
credited with from 50 to 60 c.P., and its consumption is 
given as about 4 cb. ft. per hour. Hence we may assume 
that the hypothetical 90-C. P. mantle takes at least 6 cb. ft. 
per hour. With these corrections the figures will tell quite 
another story. As a matter of fact, the average price 
charged for gas lighting throughout the country on a 4,000- 
hour basis is about £3 12s. 6d., and there are many places 
where Nernst lighting is done for less than £3 per lamp per 
annum. | 


Ir is a scandal of common knowledge 
that large numbers of municipal 
appointments are publicly advertised as 
vacant and usually six or even nine candidates are inter- 
viewed, when all the time the appointment of the successful 
candidate is a foregone conclusion. If this advertising is 
done simply to blind the eyes of the ratepayers, who are thas 
led to believe that care is being exercised, then it is a very 
mean form of hypocritical lying. If such advertisement is 
compulsory by law, then it is time the law was amended. 

An advertisement may be replied to even by hundreds 


of candidates. The minimum cost of a serious application 
cannot usually be less than ten shillings, for municipal 
committees are credited with refusing to look at written 
applications or copies of testimonials. Now all these fifty 
or more applicants are put to an expense which- many of 


Unfair 
Advertisement. 


them cannot afford, in order to cover the doings of a com- 


mittee which is either ashamed of its foregone conclusion 
or too wilfully stupid to let it be known. No one can say 
that the assistant engineer in a place should not be given 
the chief's place when this falls vacant. Often the assistant 
is as good a man as can be found for the place, and often he 
has honestly earned it. Why, then, should his appointment, 
or the appointment of any other selected candidate, be made 
the occasion of levying a heavy fine in time and money 
upon a crowd of applicants, for a post to secure which they 
ought never to be led to expect? Where the man for the 
appointment has already been decided upon, it does, of course, 
frequently happen that much better men make application, 
and it may be observed that, in such cases, the members of 
the interviewing committee have an extremely bored air, and 
cannot be accused of an excess of politeness to candidates, 
many of whom are men of better education and higher 
ability than the committee, and ought not to be subjected to 
such indignities from the ratepayers’ representatives. It is 
high time that this method of doing business was altered, 
both in fairness to candidates and in the interest of public 
morals, for such empty advertisements are grossly immoral, 
no matter how good may be the man selected beforehand. 
We make no reference to any single municipality ; it seems 
to be a common failing of such bodies. 
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running of the trolley, because the spring of the poles helps to 
lift the trolley wire as the upward pressure of the wheel ccmes 
under the hanger. With an easy span wire the running of 
the trolley is softer. An advantage of the Sherardising 
system of dry galvanising is that parts in contact are not 
likely to be soldered together, for the deposit of zinc has no 
connecting or soldering action, and a chain put through the 
process would come out with all its links loose. Moreover, 
there is no need of wiping off any excess of zinc, for the 
thickness of the coating is measured by the allowance of 
time in the oven during which the material is exposed to 
the zinc. 

The damaged ends of overhead wires seem to be a very 
suitable object for treatment. Indeed, it may be worth 
while for the tramway engineer to consider how far he can 
go in the direction of periodical treatment of his overhead 
equipment. Were poles always an exact distance apart, the 
matter would be very simple if the span wires were changed 
in lota of 50 by the use of 50 spare wires ; but the uneven 
widths of roads and the inaccuracy of cross spacing of poles 
seem to preclude such methods, unless by the provision of a 
complete set of spare span wires. If an existing set of wires 
could be thus regalvanised before being unduly weakened 
by corrosion the matter would be accomplished, and at a 
cost certainly less than the provision of new wires, for every 
set of new wires involves as much labour plus the cost of 
the end nozzling, as the taking down and replacement of old 
wires by the spare set. A double get of wires ought to pay 
for itself. The old wires would be shackled to a continuous 
length, passed through suitable brushes, and cleaned by 
approved means, and regalvanised in a coiled state to await 
their turn for duty. Once a double set of wires was in 


hand, the changing of odd wires, as this appeared necessary, 


would be carried out as now. 

In any new undertaking it would probably pay to make 
two wires for each span, so that there would be a spare set 
from the start, and there would never be any need for a 
wire to become seriously corroded. 

A spare set of wires would absorb, perhaps, half a mile of 
wire per mile of route, and the interest on this and on the 
labour of making up the eyes would really be all the cost 
charges to lay against the economy of labour and wire 
tbroughout the whole life of theline. Every worn-out set of 
wires on the old system represents about half a mile of wire 
plus the cost of galvanising it plus the labour of nozzling 
and adjusting in place. There would be no expense of new 
wire under the new system, but merely the cost of regalvanis- 
ing—sometimes perhaps only the ends—at less frequent 


intervals than the present renewal intervals of initially 


damaged and stripped wires. 
B. 


THE ELECTRICAL EXHIBITION AT 
NEWCASTLE-UPON-TYNE. 


THERE was opened on Saturday last in the largest hall in 
Newcastle-upon-Tyne an electrical exhibition which is to 
run for four weeks, and which must prove of immense 
interest in a district so largely engaged in electric supply, 
and, if we may use a hackneyed phrase, so pregnant with 
vast opportunities electrically. The exhibition has been 
arranged by the local supply and lighting companies and 
electrical contractors. It is designed to show the many and 
varied uses to which electricity is now put both as an 
illuminant and asa motive power. Every piece of machinery 
in the exhibition is electrically driven, and, wherever 
practicable, the plant is in motion, thus affording a means 
of instruction to the electrician himself, but more particularly 
to the less-informed consumer. Altogether there are 180 
stands, and 50 firms are displaying the most interesting 
examples of their manufactures. The exhibition hall, 
needless to say, is brilliantly lighted, and disappearing and 
changing coloured advertising signs are to be seen on every 
hand, while the general air of enchantment is enhanced by 
the music of famous bands, which have been engaged as 
additional attractions. 


* 


A most effective display iw shown by the makers of und 
agents for lamps. The application of electricity to the 
lighting of shops and houses is shown by model shop windows, 
and by sitting-rooms and conservatories lit by reflected lights, 
and warmed by electrical radiators. Ingenious adaptations 
of electricity are to be seen in circular barbers’ brushes, boot- 
blacking machines, laundry irons, washing machines, pumps, 
coal-cutters, whitewash-spraying machines, &c. Lifts 
large and small may be seen in operation. Electric 
traveling cranes of large capacity, and ship-lighting sets 


and motors of various designs are also prominently . 


displayed. The productive processes may be fully 
seen, for here the process of manufacture of electricity 
from the coal pile to the incandescent filament through the 


medium of boiler, generator, cables; and the house fittings 


may be grasped by the most uninitiated. An object of 
interest is an uncovered Parsons turbine. Motor construc- 
tion is demonstrated by a display of unassembled parte, and 
all branches of electrical activity may. be seen contributing 
directly to general welfare. Chief among the exhibitors 
are the large power and lighting supply companies 
of Tyneside, such as the Newcastle-upon-Tyne Electric 


Supply Co., Ltd., the County of Durham Electrical Power 


Distribution Co., Ltd., the Newcastle and District Electric 


Lighting Co., Ltd., while among the makers and agents for 
electrical plants who are showing are Messrs. Crosier — 


Stephens & Co., of Newcastle, Messrs. Falconer, Cross & Co., 
Newcastle, Messrs. T. G. Usher & Co., Newcastle, Messrs. 
J. H. Holmes & Co., Newcastle, Messrs. Robson & Coleman, 
Newcastle, and many other firms in Newcastle and other 
towns. To some of these exhibits we may refer in a later 
issue. | yo 
The exhibition was opened by Sir Isambard Owen, 
Principal of the Armstrong College, Newcastle-on-Tyne. 
Prof. Thornton, ‘Principal of the Electrical Engineering 
Department at the same Institution, was in the chair, and he 
was supported by a large number of gentlemen prominently 
connected with electrical science and enterprise in the 
district. Sir Isambard Owen made some interesting state- 
ments in the course of his opening address. He pointed out 
that an exhibition of this kind was of peculiar importance to 
Tyneside—of more importance to Tyneside perhaps than to 
any other part of the United Kingdom. They had in that 
district the largest number of consumers of electricity per 
head of the population of any part of His Majesty’s 


dominions, perhaps he might say of any part of the world.. 


They had heard lately that a great chemical industry was 
about to be established on the banks of the Tyne. If that 
was the case the demand for electrical power would be 
precisely doubled. He added that electrical power could 
be produced on Tyneside at as low a rate as at the falls 
of Niagara. It was a pleasing coincidence that he was 
opening that exhibition just at the time when they had 
established a Chair of Electrical Engineering at the 
Armstrong College. 


NATIONAL ELECTRICAL MANUFACTURERS’ 


ASSOCIATION. 


— 


ANNUAL REPORT AND MEETING. 


\ — 


THE annual meeting of this Association took place at the Hotel 
Cecil on Tuesday last week, and an official report of the proceed- 
ings has been sent to us. 

The report of the committee for the year 1905, which was sub- 
mitted for adoption, opened with a complaint that the facilities 
offered by the Association for bringing into closer contact the 
various branches of the electrical industry are not taken advantage 
of as frequently and as fully as would be desirable. Questions of 
policy of vital interest to the trade are stated to have failed from 
sheer lack of concerted action. Members are urged to take 
advantage of the-facilities afforded for consultation together, and 
for the candid discussion of matters as they arise. Many of the 
points touched upon in the report are necessarily matters of common 
knowledge, which had received publicity in our records of the 
Association's doings on different occasions during the year. The 
advances in prices are quoted as among the benefits resulting from 
concerted action, and they were carried through without friction. 
The Olympian Electrical Exhibition was a success from all points 
of view, and therefore it was decided not to take any part 
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in other exhibitions during 1905 and 1906, saye under now 
well-known conditions. A fire insurance expert has been. 


appointed who gives his services free gratis for nothing, 
and under such terms those services have, of course, been 
availed of by members, and with considerable advantage. A 
Benevolent Fund for the electrical trades was started, and when 
the Exhibition surplus ia placed to it that fund will be in a sound 
position, but further help ie still asked for. “Christmas-box ard 


beanfeast circulars were issued, meetings of accumulator manufac-. 


turers and conduit manufacturers were called and held, Mr. C. S. 
Northcote was appointed as the Association’s second representative 


on the Engineering Standards Committee, and by arrangement | 


with the Commissioners of the Milan Exhibition, members of the 
Association are enabled to send exhibits on loan, free of expense, 
to be displayed at Milan during the next few months. The finances 
of the Association show a credit balance of £34 odd on a year of 
exceptionally heavy expenditure, and there is £100 invested in 
consols for whatever purpose it may be required for. The necessity 


for elaborating a scheme for obtaining information respecting the 
financial status of customers was referred to, and was put down to. 
be discussed at the meeting. The number of members in the. 


Association is 52. 

At the annual meeting according to the official account received, 
Mr. C. 8. Northcote, M.I.E.E., was voted to the chair, and in 
moving the adoption of the above report he génerally reviewed the 
work of the Committee. As deputy-chairman of the Executive 
Committee of the Olympia Electrical Exhibition, he reported that 
the accounts of that Exhibition had been wound up, the financial 


result after returning to the exhibitors 25 per cent. of the amounts , 


paid by them for space, showing a net profit of £1,515 7s. 10d. Of 
thissum £350 had been donated to the Benevolent Fund of the Insti- 
tution of Electrical Engineers (instead of £250 as previously 
annoünced) and £650 to the Electrical Trades' Benevolent Institu- 
tion under the auspices of their own Association, the balance, 
£515 78. 10d., to be invested in the name of trustees (one of which 
was himself, as representing their Association) to form the nucleus 
of a fund for another Electrical Exhibition, to be held in London 
within five years and with the patronage of the Institution of Elec- 
trical Engineers. Failing these conditions, the sum is to be divided 
between the two Benevolent Institutions before mentioned in the 
same proportions as the amount already donated. 

Mr. H. Oppenheimer (International Electrical Co.) in seconding 
the adoption of the report, invited criticism from the general body 
of members as to the actions of the Committee, pointing out that 
the Committee could only become more efficient in proportion as it 
received the active interest and support of the members, He also 
hoped that the members in future would be less reticent in availing 
themselves of the facilities afforded by their Association. 

A general discussion then ensued, a feeling being expressed that 
the Executive Committee of the Electrical Exhibition should have 
consulted the exhibitors as to the disposal of the surplus funds. 
This view, however, did not meet with the support of the meeting, 
the general opinion being tbat the Executive Committee had 
exercised a wide discretion. Mr. L. M. Waterhouse (Simplex Steel 
Conduit Co.) reported as to the meetings of the conduit makers 
and an interview they had had with the Engineering Standards 
Committee. The Standards Committee were now in possession of 


their views, and he thought the result of their labours would be 
beneficial to the industry. Several members evidenced the. 


advantage they had derived from the services of the insurance 
expert appointed by the Association. The question of trade credits 
was discussed, and a general instruction given to the committee to 
draw up a scheme to be presented to the members if possible within 
two months. . ; | : 

The retiring members of the committee were re-elected, viz., 
Mr. T. J. Grainger (Sunbeam Lamp Co.), Mr. A. P. Lundberg, and 
Mr. F. H. Nalder (Nalder Bros. & Thompson, Ltd.) Mr. Max 
Byng, of the General Electric Co., was elected on the committee 
in place of Mr. H. Bevis, who bad resigned owing to his now being 
attached to the company's Manchester house. It was further 
decided on motion not to add to the numbers of the committee 
at this juncture. 

The committee closed with a vote of thanks to the Chairman and 


secretary. . 


eee 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, dc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


" PowER ” writes:—'* We should be obliged if you will let us have 
a reply to the following. We may say we have seen this matter 
raised in the REvrgw before, but unfortunately we are unable to 
lay our hands upon the particular issue. If you can enlighten us 
on the following points we shall be glad :— 

"In the event of a Power Company securing a Bill to supply 
energy over a certain district, is it allowable for any private indi- 
vidual to carry mains, overhead or underground, within that area, 
without the possibility of their (the Power Company) seeking an 
injunction, even if the cables would be between two works of the 
same owner. The matter may be somewhat slightly complicated 


by the fact that, although the Power Company has, we believe, 
powers over the whole area, these cables would possibly be run within 
an area, the local authority for which has also a provisional order. 
It would, however, be possible to run these cables outside the local 
authority’s area. In that case, however, the Power Company would 
still cover the district. | 

„We may say that the works of another firm are situated on the 
route of these cables, who would be prepared to take a considerable 
supply. 

“It seems to us that it may be possible that cables may be run 
providing Board of Trade sanction is secured, but we are doubtful 
as to whether our friends would be at liberty to give a supply to 
any other consumer in these areas by agreement. Perhaps you can 
give us information re the Act to be looked into on these points.” 

„,“ With reference to the above query it is clear that no power 
company or local authority, which has power to supply electricity 
within its district can prevent a private person or company gene- 
rating and supplying electricity to neighbours. The Electric 
Lighting Acts confer no monopoly, and the same observation 
applies to companies providing electricity for lighting or power 
purposes. D ] 

The only difficulty likely to occur is that which may arise owing 
to the necessity of carrying cables across highways. Where, how- 
ever, the soil of a highway or street is vested in the landowners 
on either side, and the consent of these parties can be obtained, 
such wires may be suspended, so long as they are placed so high as 
to be out of the way of passing traffic. In some cases it is com- 
petent for the local authority, in their capacity as highway 
authority, to object altogether to the suspension of such cables ;. but 
this is only in the rare instances where the soil of the road is 
vested in the authority. Again, in districts where the Public 
Health Acts Amendment Act, 1890, has been adopted, urban 
authorities have power to make by-laws for the prevention of 
danger or obstruction to the public from poste, wires, &c., placed 
in, over, or along any street. A form of by-laws has been 
approved by,the Board of Trade. A copy of these by-laws can 
probably be procured from the Board of Trade or the King's 
printers. Further, the Board of Trade have published certain 
Regulations under Sec. 4 of the Electric Lighting Act, 1888, acopy 
of which should be procured from Messrs. Eyre & Spottiswoode, 
London, E.C., and studied by Power" before they embark upon 
their enterprise. í 


“H.” writes:—" I wish to know if the corporation of a town 
can enforce the following regulations which are printed on their 
application forms :—- 

**(1) No unstranded wire and no wire of smaller sectional area 
allowed.“ I have wired some houses under Board of Trade 
and Phoenix Fire Office rules, using unstranded wire, not know- 
ing of above regulation. The supply authority are trying to force 
me to take the wire out and replace with 3/22s. I understood 
in my interview with their engineer that fire office rules would 
be passed. I want to know if they can enforce the above 
regulation." i | 

* * (2) A minimum charge equal to the value of 20units(6s. 8d.) will 
be made per quarter. One of my customers was away most of the 
last quarter, and only burnt two units, that is, 8d. They are 
charging 6s. 8d., and another customer, with 12 lights in his house, 
used 10 units for which they are charging the 6s. 8d." 

* With regard to the first query put by H.,“ his meaning is 
n little obscure, but it is presumed that the regulation should read: 
“ No unstranded wire and no wire of smaller sectional area than 
3/228 allowed." By Sec. 6 of the Electric Lighting Act, 1882, a 
local authority within any part of wbose district electricity is 
authorised to be supplied under any licence, order, or special Act, 
may, in addition to any regulations which may be made by the 
Board of Trade under that section from time to time, make, rescind, 
alter, or repeal by-laws for securing the safety of the public. No 
such by-laws can be enforced until they are confirmed by the 
Board. Up to February, 1903, no by-laws under this section were 
made or sanctioned. Failing the existence of any such by-laws 
in “ H.’s” district, it is not known by what authority the supply 
authority can make him change his wires. 

Should they seek to bring pressure to bear upon him by threaten- 
ing to cut off the supply, his wires and fittings may, on his applica- 
tion and payment of the prescribed fee, be tested for the existence 
of leakage by an electrical inspector. It might be added that, 
whereas the Board of Trade regulations prescribe a minimum gauge 
for street mains, there is no minimum for wires in a consumer's 
premises. x 

At the same time it must be remembered that undertakers cannot 
be compelled to give a supply of energy to any premises unless they 
are reasonably satisfied that the electric lines,-fittings, and 
apparatus therein are in good order and condition, and not calcu- 
lated to affect injuriously the use of energy by other persons 
(Electric Lighting (Clauses) Act, 1899, Sec. 27 (5)). 

(2) As to the second query, it does not appear that the supply 
authority are doing anything unreasonable in making a minimum 
charge of 6s. Sd. per annum to each consumer. In many 
districts the minimum charge is greater than this. At the same 
time we do not know of any express provision in the Electrie 
Lighting Acts which authorises an electrical authority to demand a 
minimum charge. Nevertheless, by virtue of the Electric Lighting 
(Clauses) Act, 1899, Sec. 27 (2) (b) the consumer may be made to enter 
into a written contract to receive and pay for a supply for a certain 
period in order to recoup to the company the outlay, which they 
may have had to make in connecting up the consumers premises. 
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PROCEEDINGS OF INSTITUTIONS. 


. Idle Currents. 
By M. B. FIELD (Member.) 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Manchester, February 13th, 1906.) 


THE characteristic of every form of idle current here dealt with is 
that, while constituting a part of the tota! current flowing in the 
circuit, it may be considered, conventionally, as an altogether 
separate entity superposed npon the real useful current, and be 
treated as such. 
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The idle current present when the power factor is not unity, 
frequently circulates throughout the entire circuit, and in such 
cases generators, mains, transformers, and other gear must be con- 
structed with ampler proportions accordingly. The two main 
causes of the defective power factor are :—(«a) Inductance in the 
load, as, for instance, when induction motors are largely employed ; 
(b) capacity in the overhead lines or cables. 

The only effective remedy in the first case, where the matter 
reaches serious proportions, is to run over-excited synchronous 
motors at the load end of the line. The calculation of the 
capacity of synchronous motors for the above purpose, in any 
specific case, is a matter of great simplicity, and need not concern 
us here. 

The second instance enumerated above of defective power factor 
due to line capacity, only | 
assumes serious proportions 
in the case of very long trans- 
mission lines at very high 
voltages. Suppose, for ex- 
ample, we consider a three- 
phase transmission line, 100 
miles long, working at 80,000 
volte, 25 cycles, the lines 
being 00 B. and S. arranged 
A-fashion 36 in. apart, and at 
an average of 30 1t. above the 
ground. It is a simple prob- 
lem in  electrostatics to 
calculate the current flowing 
into the line due to capacity 
effeets. It works out ap- 
proximately at 18 amperes per 
phase, or about 2,500 apparent 
Kw. It will at once be seen 
that such an enormous ap- 
parent load for each set of 
three line wires would be a 
most serious item for the 
generating station to deal with. 

The General Electric Co., 
of Schenectady, have manu- l 
factured reactances for voltages | | 
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mous idle currents which are 

met with in suchcases. It will, 

however, be observed that the use of synchronous motors and 
reactances does not cure the evil, but only mitigates it. 
first case the line and generators are relieved of the idle current, 
if the synchronous motors be situated at the far end, i.e., the idle 
current is restricted to the environs of the load, circulating between 
the over-excited synchronous motors and the induction or other 
motors which constitute the load. 

In the second case the generating machinery is relieved of the 
idle current by the use of reactances, but the idle current is-not 
entirely eliminated, for it still circulates in the localised circuit 
formed by the reactance and capacity shunts. 

Irregularity of wave shape may introduce idle currents, although 
his is by no means necessarily the case. 
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The currents circulating locally between the various units of a 
group of alternators running in parallel, may again represent an 
instance of idle currents. But, asin the last example, the cross- 
currents (though at all times undesirable) are not invariably idle, 
as they may represent a pulsating transference of power from one 
generator to another, and vice versa. This is the phenomenon of 
hunting or surging. 

Passing over the various classes of idle current to be looked for 
in the external circuit, we will now turn our attention more 
particularly to those which are manifested inside the alternator, 
motor, or transformer, as the case may be. 

The internal idle currents may be classified broadly under two 
heads: (a) Those whose magnitude is determined by the degree of 
excitation, and which depend very slightly, if at all, upon the load ; 

| (b) those whose magnitude is determined by the 
l load and which depend very slightly, if at all, 
upon the excitation of the machine. Botb pro- 
duce a disturbance of the natural current density 
in the conductors of the machine, and increase 
the losses in oonsequence. The first class may 
be said to add a definite constant loss va a 
given excitation) to whatever loss would be 
occasioned by the natural distribution of current 
density, while the second produce an additional 
loss proportional to the square of the working 
current, hence the actual loss may, in this case, 
be determined by simply assuming a virtual 
increase of the resistance of the circuit. The 
coefficient by which the actual resistance must 
be multiplied to allow for the additional losses 
depends upon the frequency, specific resistance, 
and dimensions of the conductor. | 

Large generators usually have two or more 
paths through the armature, and an uneven 
distribution of current between the various 
paths is equivalent to a uniform (or natural) 
distribution superposed upon a system of idle 
currents. Again, each path may be composed 
of two or more conductors, lamins or strands 
in parallel, and an uneven distribution between them is equiva- 
lent to a natural distribution plus an idle current. Lastly, the 
distribution of current density in each individual strand may be 
far from uniform, so that here again we have an idle current 
superposed upon a natural distribution. 

By a "natural" distribution we imply the distribution that 
would obtain if the current were continuous, and if no disturbing 
influences were brought to bear. : 

When we consider that we have so far only dealt with the main 
current-carrying circuits themselves, and allow ourselves to reflect 
upon the multiplicity of idle currents induced in neighbouring 
metallic bodies (core plate’, pole-faces, £c.) we gain some idea of 
the many ramifications of the whole subject of ''Idle Currents.” 
The remedies, or partial remedies for idle currents of one form and 
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another, as they exist in dynamo machines, are fairly well appre- 
ciated . 9., equalising rings connected to the windings of large 
continuous-current dynamos; the use of stranded and laminated 
conductors, &c. It sometimes occurs, however, that one particular 
class of idle current may predominate to a totally unexpected 
extent, and, in fact, a cooler, cheaper and more efficient machine 
may be obtained by a decrease of the amount of copper therein. 
As an illustration may be cited the ironless flat disk alternator, the 
armature consisting of copper strip wound into flat coile. Each 
strip, as it passes edgewise through the magnetic field, has an 


. idle current induced in it. 


With an armature wound with strip 2 mm. thick the additiona 
loss, due to disturbance of current density in the active part of 
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the armature conductors, is greater than the nominal C?R loss. 
It is to be feared that this state of affairs exists in a considerable 
number of machines in use at the present time. The result of 
using thinner strip might be to reduce the heating, and might 
increase the efficiency and provide a lighter and cheaper machine. 
For the same reason it is clear that an increase of the specific resist- 
ance would cause a decrease of the total losses; hence we have the 
somewhat paradoxical condition that the efficiency improves as the 
temperature increases. 

In 1903 Dr. Simon Ottenstein gave the results of tests made to 
determine, among other things, the “eddy current loss” in solid 
copper conductors laid in slots, due to the radial and tangential 
components of the flux within the slot which emanates from the 
field mugnets, this flux being quite independent of the load current 
in the armature conductors. The armatures experimented upon 
had a diameter of 225 mm. and the slots were dimensioned in the 
different , armatures as follows:—7 x 22°5, 7 x 35,9 x 355, 
7 x 23, 8°5 x 23, 14 x 11°75, the first dimension giving slot width 
-and the second the depth in mm. 

In the different experiments the theoretical tooth induction 
varied from 18,000 to 31,000, and the eddy current losses in the 
various solid conductors employed were found to be equivalent to 
the loss that would have been occasioned by a current density of 
from 400 to 4,700 amperes per sq. in. in the active portion, 
depending upon the size and position of conductor, dimensions of 
alot, air gap and nature of polar surface. The frequency i in all these 
experiments was 33:3. 

In the remainder of this paper, we refer to the ununiform dis- 
tribution of an alternating current over the cross-section of a 
rectangular conductor surrounded on three sides by iron 
laminations. 

The two previous examples cited are cases where the magnitude 
of the losses is dependent upon the degree of excitation and not 
upon the load on the machine; the following, however, represent 
the other case, where the losses are dependent upon the load 
current and not upon the degree of excitation. 

In fig. 1 we have represented a copper conductor of depth 
b cm. and thickness d cm. lying in a slot of a laminated armature. 
An alternating current flows in the conductor in a direction at 
right angles to the plane of the paper, the plane of lamination of 
the armature plates corresponding with that of the paper. We 
shall show that the current flows in layers, being densest in the 
outside layers at the mouth of the elot, and least dense at the root. 
For this reason we have thought that the term “ lamellar effect” 
is not out of place in describing this phenomenon. It is, of 
course, closely allied to the skin effect in a circular con- 
ductor, where the idle currents flow in one direction along the 
peripheral portions, and in the opposite direction along central 
portions. 

The effect of any current flowing down the onddo in fig. 1 
will be to produce a magnetising flux across the slot from side to 
side. If the width of the slot be small compared with the depth, 
the lines will be very nearly straight from wall to wall, except 
near the mouth of the slot, where they will bow outwards. 

If ab cd be a line of force, we know that hn total magnetic 


force taken round the closed path will pe t" o times the total 


current in amperes, in that portion of the MN enclosed 
within it. Now, the magnetic resistance of the iron portion of the 
path, i. e., from a to d to c to b, is negligible in comparison with 
the air portion .from b to a, hence we may say with great 
accuracy that the density of the cross induction at «œ equals 


5 M times the current in amperes flowing in the conductor 


a 
between the limits x = 0 and x = i. The induction density at 


15 where 6. 6 is the total 


the mouth of the alot is therefore 


current flowing in the conductor; and the induction at the slot. 
root is zero. If, now, we suppose that the density of the cross- 


induction increases uniformly from zero value at the root of the 
conductor, to 10 : at the top edge, the total flux traversing the 


conductor will be— 
b 


4T 
10 2 


RIO 


0 


per em. length. 

Consider à very thin lamina along the top edge of the con- 
ductor forming, in conjunction with a similar lamina along the 
lower edge, a loop through which this total flux threads. 

The E. u. F. induced in this loop per cm. length of conductor 
will be— 

4 
ar bfe io~ 


10 a 


volts, where / is the frequency of alternation. This expressiou 
gives the k.M.s. value of the volts, if c represents the R. u. s. value of 
the current. If the conductor be long in comparison with its cross- 
rection, such an E.M.F. will produce an idle current density 
flowiug in the loop of value 


2-1? bfe 
10 ' ap 


where p is the specific resistance in ohms—cm. 


As an example, we will write f = 50, 5 = 5 cm., Ag 07, 
: : a 


p = l9 x 1079 (at about 45° C.), when the value of the idle 


current density works out at about 2:6 = ; but the nominal current 


density is zj ; hence the idle current density in the outer layers 


isover nine times the nominal current density when worked out on 
this basis, and the loss density (or loss per cb. cm.) at the extreme 
edge due to the idle current is over 80 times that due to the 
nominal current density. 

This example has been cited to show in a rough and ready way 
that some phenomenon occurs in such conductors, which is well 
worth studying. The assumption made that the distribu- 
tion of cross flux is that which would be given by a uniform 
current density is obviously disproved by the result of the 
calculation, and the actual redistribution of the cross flux is such 
as materially to reduce the estimated idle current effect. While, 
therefore, the above result is greatly exaggerated on account of 
the assumption made, it may be mentioned that machines are 
at work to-day where the loss density in the outer edge of the 
conductor is as much as 30 times that due to the nomiral current 
density. 

Fig. 2 represents the case of two conductors lying in a closed 
slot, current flowing up one and down the other. 

The effect in each conductor will be the same as if we had but 
one conductor lying in an open slot, of which the mouth was at P, Q, 
except for the fact that the tendency of the lines to bow outwards 
at the mouth will here be largely neutralised. Curves in fig. 2 
show the distribution of current and loss* density in the conductors, 
it being assumed that f = 50; z = ‘61, and ò has the values 
1:875, 3°75, and 7:5 cm. 

Those interested in the subject will do well to study A: B. Field’s 
paper before the American Inst.E.E., where the necessary solutions 
are obtained for solid, stranded, and laminated conductors, as well 
as for & variety of types of former-wound coils. 
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‘The EE fact to détermirie: is how much UN is the- 
actual ohmic loss due to the ununiform distribution, than thé 
nominalloss, or that calculated on the assumption of uniform dis- 
tribution. 

For this purpose we have only to consider the maximum values 
ofthe current at varying depths, and do not need to trouble about 
the relative phase relations. 


The values of the current density at different points of the ` 


conductors shown in fig. 2 are plotted 5 to the three 


cases m b 6, mb 3, and mb = 1'5. If we take 2 a = 61, T= DO, 
then m = ‘8,f and the above values will correspond to depths of 
conductor 7'5 cm., 3°75 em., and 1:875 cm. respectively. Where 
there are more conductors ‘than one in a slot, current flowing in 
each in the same direction, these effects are greatly magnified in 
the upper conductors. 

It must be borne in mind that the phase of the current is not 
the same at all points of the conductor, but a continuous change of 
phase occurs from one edge to the other. For example, in the case 
where m b = 3 the current at the outer edge (PQ) is 45° in front 
of the load current; while the current at the root of the slot lags 
127°, making a total phase difference of 172° between the current 
at mouth and root. In fig. 2 the values of the square of the current 
density have also been plotted, showing how enormously the loss- 


* The loss density at a point is the loss per cb. cm. at that point. 


tme M I . 1079, where 4 = 1 ifthe length of the 
slot be relatively great 
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yet reached that for the lowest layer, it follows that a more efficient 


density increases towards the outer edge of the conductor. The 
mean height of these loss-density curves, or what is the same thing, 
the ratio of the area of the actual to the nominal loss-density 
curve, represents the coefficient of virtual increase of resistance of 
the conductor, or the ratio of the actual to the nominal ohmic loss. 

The constant by which the nominal ohmic loss per cm. must be 
multiplied, in order to determine the actual loss in a given con- 
ductor, or the coefficient of increase of resistance, depends entirely 
upon the depth of the conductor, the frequency, specific resistance, 


and the ratios 4 and 5. If the length of the slot be great in com- 
a 


parison with the other dimensions, the latter ratio may be taken as 
unity for a solid conductor. | l | 

The curves in fig. 3, plotted from the results given in Mr. A. B. 
Field's paper, already referred to, correspond to m = 1, n = 2, 
n=3,n = 4, te, for cases where slots contain 1, 2, 3 and 4 con- 


ductors connected in series, current flowing in the same direction 
in each. Tbe curves apply merely to that part of the conductors 
lying within the slot, and sbow how many times the actual loss is 
greater than that calcolated from Obm's law. 

As examples illustrative of the use of these curves, we will 


fake the case of a four-layer winding, the depth of each con- 


ductor being 1 cm., frequency 50. Let » be ‘61; we have then 


m = 8. 

Referring to the values of K corresponding to m b = ‘8 for th 
Ist, 2nd, 3rd and 4th conductors respectively, we obtain the values 
104, 1:3, 1:85 and 2:6—that isto say, that while the nominal loss is 
increased by the idle current effect to the extent of 4 per cent. 
m the lowest conductor, it is increased 2'6 times in the topmost 


conductor. 

When we find in any machine that the idle current loss largely 
exceeds tbe nominal loss, and bear in mind that the one increases 
while the other decreasea with the copper section, we are naturally 
led to inquire whetber an actual diminution of the amount of copper 
may not improve the efficiency. 

Suppose q is the ratio of the active length of the conductor to the 
length of a half-turn. Let us now keep a, d, c and all other 
dimensions the same, varying only b, and for the present let us call 


m=]. The nominal loss per em. length is P/b where P = £F- and 
the actual average loss per cm. is + (q x + (1 — )) where x is 


the coefficient corresponding to the value mb. If we plot 5 verti- 


cally and b (or m where m = 1) horizontally, we obtain, of course, 
a rectangular hyperbola. If, now, we multiply each value of P/b by 
the corresponding value of {q x + (1 — 4); we obtain the actual 
Joss for each value of ö, m being unity. This curve shows a mini- 
mum value, 5. g., there is a certain critical value of b giving minimum 
loss, and this critical value is evidently independent of the value of 
C If we double b, the nominal loss is halved, but if at the 
same time we halve m, the k coefficient remains unchanged ; hence 
the curve last referred to »pplies equally well for m = 5, if for any 
given point of the curve we multiply the reading of the abscissa 
by two, and the reading of the ordinate by a half. Or, if we con- 
sider that the abscise represent values of m b, instead of b, we do 
not need to change their scale. 

Hence we observe that, for all values of ., the point of minimum 
of the curve occurs at the same value of 5. Figs. 4 and 5 
show these curves plotted for n = 1, n = 2, n = 3, n = 4, 7 1, 
and q = 5. 

These curves show the relative losses when m is kept constant 
at any value and ö is varied, but it must be remembered that when 
m is changed, the vertical scale is changed proportionately. They 

w, moreover, the value of m b at which minimum loss always 


occurs, 
In figs. 4 and 5 we have also shown the relative values of the 
nominal loss, as also the average value of the four curves for n = 1, 


2,3 and 4. | 

Referring to fig. 4, where q = 1, i. e., for the case where the whole 
length of conductor is active, it will be scen that, no matter what 
current we require to take out of the conductor, the minimum loss 
for the Jowest is obtained when m b = l4, for the second when 


mb = , and soon. ~ 


If, now, we put— 
rds ee ee æl, 
a l 
eo that m = g, the critical depths of conductor are 1°75, 1, 0'8 and 
0'7 cm. for the 1st, 2nd, 3rd aud 4th respectively. Any additional 
depth means an increase of loss and a waste of copper, no matter 
how large a current the machine may have to supply. 

It also follows that if this critical depth be exceeded, an 
increase of specific resistance. may decrease the loss, hence that the 
efficiency of the machine may actually improve as the temperature 
mcreases. f 

In tig. ^ the curves correspond to / = 5, ie., where balf the 
total length per turn is active. The average-loss curve shows the 
critical value of b for a coil of four layers of solid conductor. For 
the same value of m as above, this critical value works ont 
„ 1cm. 

Although we have determined the critical depth for a four-layer 
coil, provided the same section of conductor is used throughout, a 
little consideration will show that by grading the section of the 
conductor in the different layers a still better arrangement may be 
arrived at. Remembering that when m b = 8a deptb of 1 cm. 
has already passed the critical value of the outer layer, and has not 


arrangement will be obtained by transferring some of the copper 
from the outer to the inner layer. 

If g = 0:5, from curves when m = 8, b = 1 for all layers, we 
have a total loss in four turns = 1:36 times the nominal Joss. 

Let us now suppose that the inner turn has a depth of 1°5 em., 
the second 1 cm., the third and fourth 75 om., thus making up.4 cm. 
total depth of copper as in the last case ; then we have a total loss 
1:27 times the nominal loss with uniform section, 

(To be concluded.) 
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The Internal Energy of Elements. 
By Pror. Soppy, M.A. 


(Abstract of Paper read before the IwsTrTTUTION or ELECTRICAL 
EnaGingers, Glasgow, March 13th, 1906.) 


Ir is recognised that the energy possessed by any system cannot be 
known unless it is possible to change the state of the system. On 
the other hand, where it is possible to change the state of the 
system, the difference in the energy contents of the initial and final 
states can be found, but not the total energy-content of either state. 
In the transformation which matter undergoes in ordinary chemical 
changes, the change of energy accompanying the change of state 
can readily be found, but not the total energy possessed by either 
state. None of the material changes dealt with in chemistry are 
very profound. For this reason chemistry affords no indication 
of the internal energy of the elements. The latter cannot be 
fundamentally changed or converted the one into the other. Since 
in all chemical changes they remain essentially intact, their internal 
energy must remain always constant and therefore latent and 
unknowable. i 

The discovery of the natural radio-activity of certain elements 
first for the element uranium by M. Henn Becquerel in 1896, and 
later for the element thoriam—threatened to undermine the 
foundations of physical science, for the property of radio-activity 
involves a spontaneous and continuous evolution of energy, which 
goes on from year to year, and for all we know from one 
geological epoch to another. It is not affected by temperature, or by 
any other agency with which we are acquainted. The radio-active 
elements are without exception those which possess the heaviest 
atoms, and therefore presumably are those possessing the most 
complex structure known. The quantity of energy evolved is 
extremely small in the case of the common and older-known 
elements uranium and thorium, but it is manifested in & way 
which lends itself very readily to detection and investigation. The 
elements in question possess the power of emitting new kinda of 
radiation with characteristic properties, and among the most 
important of these is the power possessed by the rays of ionising 
the air or other gases through which they pass. Radio-activity is 
sn intrinsic property of the element, anu owes its origin to a 
process to which we and tbe forces under our control are external. 
It is a property bound up with that inner existence of the element 
which, a8 we have seen, survives intact the transformations due to 
all chemical changes, and against which the efforts alike of the 
alchemist and the chemist have been directed in vain. It has long 
been known that thorium and radium possess the power of causing 
any object in their immediate neighbourhood to become tem- 
porarily radio-active, and this phenomenon is alluded to as the 
induced“ or "excited" radio-activity. This Rutherford showed 
to be due to the emanation. An exhaustive investigation of the 
radio- activity of thorium ret ulted in other discoveries being made, 
and as a result Rutherford, in conjuuction with the author, in 
1902, advanced a theory accounting for the phenomenon of 
radio-activity. On this view radio-activity was regarded as 
being due to more fundamental changes in matter than had 
hitberto been krown, and in which the elements themselves under- 
went a species of natural transmutation iuto other elementa. 

A definite fraction, usually an iutiuite-imal fraction, of the 
total number of atoms was regarded as spontaneously ex- 
ploding or  disiutegratiug in each unit of time; the 
rays emitted were regarded as being due to the lighter 
fragments of the original heavy atom, expelled like projectiles 
with great violence and ionising the air molecules in their 
path; while the emanations and allied bodies were regarded as the 
residues of the original atoms left after the expulsion of these 
radiant particles. ‘These emanations remain in existence on the 
average a definite short time, aud then again suffer disintegration. 
In radium at the present time no fewer than eight successive disin- 
tegrations have been traced. The period of avernge life of the 
successive transition furms varies from years in some cases to a few 
seconds in others. The energy evolved per gramme of radium per 
hour is 100 calories, and so in one year amounts to 876,000 calories. 
In this time, between one-thousandth and one two-thousandth part 
changes, so that the total heat evolved duriug the complete change 
of one gramme of radium would amount to at lenst a thousand 
million calories. This is over a hundred thousand times greater 
than that evolved from a similar weight of coal burning. This cal- 
culation, although an experimental one, involves the assumption 
that the rate of evolution will be maintained over a period of 
&bout a thousand years, and is to this extent hypothetical. 

We cannot regard the existence of this large internal energy as 
a peculiar property of the element radium. Rather we must 
regard all elements as possessed of stores of energy, which, while 
they no doubt vary for the different elements, are in all cases much 
greaterthan are ever associated with compounds. In the first place, 
radium, in its chemical properties, is a completely normal and 
typical element, and possesses a chemical nature almost identical 
with that of the element barium. Uranium was knewn long 
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before its radio-activity was discovered, and represents another 
perfectly normal chemical element. Yet uranium, since it produces 
radium with evolution of energy, must possess all the internal 
energy of radium and more. It is probable that the elements, as a 
class, all possess great internal energy, and that their characteristics 
of stability and permanence, and the failure of all attempts to 
change them by artificial means, arc due to the existence of ,this 
internal energy. | 

The forces at our disposal, compared to those which are exhibited 
when an atom suffers change, are of a different and lower order of 
magnitude, and it is not to be expected, therefore, that transmuta- 
tion will become possible until we can control more powerful 
agencies than are at present available.. But there is no saving, 
now we are assured that we are on tbe right track, how or when a 
discovery may be made which will put into our hands the 
key which will unlock this great store of energy bound up in 
the structure of the clement. All attempts, so far, to accelerate 
the rate at which the store is being naturally evolved, in the case of 
the radio-elements, have been unsuccessful Supposé that the 
clement uranium, for example, which disintegrates to the extent of 
a thousand-millionth part annually, could be made completely to 
disintegrate in the course of a year. From one gramme of the 
element more than a thousand million calories oould be evolved, 
and this, if it could be converted into electrical energy. would be 
equivalent to more than 1,000 xw.-hours, and would suffice to keep 
a 32-c.P. lamp burning continuously throughout tho year. By the 
expenditure of about 1 ton yearly of uranium, costing less than 
£1,000, more energy would be derived than is supplied by all the 
electric supply stations of London put together. One little step, 
so easily anticipated in imagination, so insignificant even in com- 
parison with all that has been accomplished in the past, divides us 
from this magnificent inheritance. 


| CORRESPONDENCE. 
Letters received after first post Wednesday ing cannot appear 
until the following week. aii should foripard their com- 


munications at the earli 
lished unless we have the writers name and address in owr possession. 


Tramear Brakes. 


We notice your comments on Mr. Fell's paper on “ Brakes” 
in last week's issue of the ELECTRICAL REVIEW, and should 
like to offer a few remarks. 

The statement that with the electro-magnetic brake no 
discernible interval elapses between the action of moving 
the brake handle and the commencement of the act of 
braking, can only be accurate if the controller happens to be 
in the “off position when it becomes desirable to apply 
the brake. It is quite conceivable that an emergency might 
arise when the controller is on the seventh notch, and, in 
that case, the controller handle must make abont two thirda 
of a revolution before the first brake notch is reached. This 
operation will certainly occupy some appreciable period of 
time. 

With the air brake, the interval that elapses between the 
moving of the brake lever and the commencement of the 
act of braking is represented by the time occupied by the 
compressed air in entering the brake cylinders. With the 
air brake, the driver can open the brake valve at the same 
moment as he commences to move his controller handle, so 
that by the time the controller reaches the “ off” position 
the air brake is taking effect, that is, one notch in advance 
of the electro-magnetic brake. 

We must also take exception to your statement that Mr, 
Fell, by his tests, has demonstrated to the world that the 
electro-magnetic brake is not only the best, but is far in 
advance of any other. You, yourselves, point out that Mr. 
Fell made no tests with air brakes, and we are surprised that 
you should consider the results obtained to prove conclusively 
that a particular type of brake is far ahead of all others, 
when its only serious competitor was not included in the 
tests. 

Before electro-magnetic brakes can lay claim to be far in 
advance of any other brake, they must be remedied in at 
least three defects, with which they are at present burdened, 
which are :— 

First, the electro-magnetic brake depends upon the 
revolutions of the wheels to make it operative. 

Secondly, if the car is running backwards down a hill, it 
is necessary to reverse the controller before the electro- 
magnetic brake can be applied. Numerous accidents have 
occurred through the driver's omission to do this, the last 
recorded case being at Huddersfield, an account of which 
appeared in your issue of March 9th last. 


possible moment. No letter can be pub - 


Thirdly, the driver has no means of ascertaining, whether 
he has any, or what braking power at, his disposal at any 
given moment. 

Until these defects in the electro-magnetic brake are over- 
come, we maintain that the air brake is far in advance of 
the electro-magnetic brake. | 

| Estler Bros. 


London, E. C., Murch 26th, 1906. 


[The air-brake has its advantages ; but, like any other, it 
has its disadvantages, and it is not in the braking effect, but 
in the provision of the compressed air, both in first cost and in 
maintenance, that it is handicapped. We cannot admit that 
the speed of action of the air-brake is greater than that of 
the electro-magnetic brake, even when the controller handle 
is on the 7th notch to begin with : on the other hand, the 
former is certainly entitled to commendation on the score of 
its complete independence of the continued rotation of the 
wheels. The regenerative shunt-wound motor, of course, 
acts as a brake without reversal. 

We have been reminded that the mechanical track brake 
designed by Mr. R. H. Wilkinson, general manager and 
engineer of the Huddersfield tramways, can be applied 
instantaneously. On the other hand, no mechanical brake 
can get a grip on the rails comparable with that of the 
magnetic brake, and when the latter is used as the service 
brake, as is frequently the case, the driver becomes familiar 
With its use.—Eps. E. R.] 


Preservation of Hanger Bolts. 


I am greatly indebted to Mr. Dixon for his striking testi- 
monial to the real need for the hanger shield which I have 
patented, and I can assure him that before that step was 
made, the necessary precautions to ensure validity were 
taken. My experience has been wholly with inland tram- 
way systems, and the ill-effects of the leakage which always 
follows the wetting of the hanger bolt, were independent of 
the ** extra saline " action which is sure to occur on the sea 


coast. 


Although these shields have been on the market for a few 
months only, the sales have demonstrated.in no uncertain 
way that the trouble which they are intended to prevent is 
both widespread and serious, and that tramway engineers are 
glad to haveat their command such a simple and inexpensive 
remedy. After Mr. Dixon's letter the sales ought to increase 
at a far greater rate. i 


- Robert N. Tweedy. 
Stourbridge, March 23rd, 1906. 


In connection with. the overhead tramway equipment of 
which I have charge, the whole of our feeders are fixed 
overhead, and are of bare 4/0's hard-drawn copper, supported 
in a similar manner to the trolley wires, and I find that the 
insulated bolts supporting the feeders corrode in exactly the 
same way as the trolley-wire insulated bolts. Of course, no 
trolley runs over the feeder, in which case, does it not seem 
that Mr. Tweedy's theory, that the trolley throws up rain 
water into the hanger, must collapse? The corrosion on 
the feeder insulated bolts is as bad (if not worse) as on the 
trolley-wire bolts. 


Jno. Wm. Warr. 
St. Helens, March 24th, 1906. . 


Wiring Conduits. 


Mr Vandy in a recent issue raises the question of the 
insufficiency of enamel (unless the tube is coated after 
erection) to afford protection against rust which attacks all 
classes of steel tube so readily. A good plan appears to be 
the adoption of wrought-iron tube, which, even without 
further treatment, is not liable to rust through. 

Electrical engineers have a grievance ag&inst tube- 
makers who spend so much time and money influencing 
architects and others who have no practical experience. 
They show polished samples and advertisements of conduits 
which have all the glitter of a German toy. The result is, 
the layman gets enthusiastic over material which, in a few 
years, develops into a streak of corruption. Of course, I 
refer to those conduits of very light gauge, whether slip or 
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screwed, and consider tnat all tubes fitted should be of a 
decent thickness. 

On the matter of continuity couplings, some years ago I 
tried types of compression coupling, but abandoned them as 
being clumsy. 
clear channel, presented by the split in the nipple, for water 
to run into the tube: and again, continuity of the conduit 
is seriously interfered with by the multiplication of surfaces, 
which greatly increases the resistance of the coupling. 

I found that if the tube was supplied to the workman 
tapered to fit similiar machined sockets on the coupling, and 
in addition a screw, set at right angles, was made to bear on 
the tube, then you have a coupling of the lowest resistance, 
and one that is steam tight. The fact that the tube ends are 
coned ensures their exact fit, even should the tube diameter 
itself vary. No time is lost in screwing, and one avoids 
most of the dangers and troubles which screwed conduit 
involves, whether the thread be gas or bastard. 


D. 8. Munro. 
Glasgow, March 24th, 1906. 


The Naval Engineers and Electricity. 


I think that the two anonymous correspondents who have 


criticised my article are under the impression that I wished 
to attack Mr. C. H. Wordingham in his present arduous 
position. I wish to deny this at once, my remarks being 
levelled at the system. Unfortunately, just at present I am 
suffering from serious indisposition, or 1 would enlarge upon 
this question. J may, however, perhaps, be permitted to say 
that the anonymous correspondents strike me as being rather 


unmanly, for, if their criticisms are just, why not append . 


their signatures? I cannot pass Tyro's letter on the 
education question without thanking him for it, and when 
in a few weeks I have recovered, I will reply to him. 
C. Alfred Smith. 
London, W.C., March 26th, 1906. 


Shift Engineers’ Holidays. 


1 entirely agree with a correspondent signing himself 


* De Profundis" that the reason why the present rate of 
salaries paid to central station men is so low is because the 
market is glutted with pupils, &., who I know for a fact 
offer their services free. I am referring to Technical College 
pupils only, not engineering works pupils. 

Again, take the case of a small station. The 
shiftman—we won't call him engineer yet—commences 
as a switchboard attendant, 25s. per week or less. 
Probably previous to this he had been a wireman's mate or 
employed in a small manufacturer's shop—no apprenticeship 
of any sort required. What is to prevent that man— who, 
to gain further experience, will work for almost nothing— 
from taking a “shift engineers ™ job? (See page 415, 
Electrical Engineer, March 2 3rd, 1906.) How often do we 
see in your papers: Switchboard attendant wanted, with 
u view to becoming a shift engineer; wages 208. per week." 
Where, as regards one detail, does that man's, mechanical 
knowledge come in ? 

These, then, are a few instances which make the lot of a 
station engineer worthy of the name so odious. He knows 
that to complain is to run the risk of being supplanted by 
one of these blood money jacks-of-all-trades.” 

In looking through some old REVIEWS, say, 1898, one sees 
* Engineers-in-Charge " wanted, salary £116—£130 per 
annum. Now it is Switchboard-Attendant or Engine- 
Driver-Cleaner, with a knowledge of the three-wire system. 
Anyhow, chief engineers scem to get who they want. A 
Union might be formed, however, to prevent only inden- 
tured men from calling themselves engineers. 


Old Reader. 


U.D.C. Promptness. 
I heartily. sympathise with Disgusted,” who is very 


lucky to get an answer to his application, and more so to 


get his testimonials returned to him. In my case I have, 
within the last three months, answered 14 advertisements out 
of your columns, the majority being municipal authorities, 


Some of those now on the market present a 


and I have only had two replies, one of which returned my 


references. Now, each of these applications represents an 
expenditure of 5d. for typewritten copies of references, paper, 
envelope and postage, and I think the advertisers could at 
least return the references, or failing that, send out a post- 
card notifying the applicants of their non-success. It is a 
well-known that one-half the appointments made are pre- 
arranged affairs; but why advertise them in technical 
papers? It is a great injustice that such things are 
allowed to be arranged, but it is a far greater injustice to the 
struggling applicant, whose applications are, if opened, 
either thrown ruthlessly into the waste paper basket, or left 
to the tender mercies of female clerks and irresponsible office 
boys. I appeal to you, Mr. Editor, that such treatment by 
business men, who consider themselves gentlemen, is neither 
gentlemanly or businesslike. Is there any justifiable reason 
for such contemptible behaviour ? 

It appears tomy mind that we (the middle-class ect 
workers) have to thank the glorified working man ſor it, 
and in the near future we shall be crushed out of existence 
by the proléges of these human parasites, who pose as un- 
paid martyrs, and who will as surely bring the inhabitants of 
the United Kingdom down tothe degrading level of paupers, 
even as they have done the population of our Australian 
Colonies. l 

Women have invaded the general office, now the drawing 
office, displacing men who have families dependant upon 
them, and who are now filling the ranks of the unemployed, 
so it is very possible we shall have them in the engine room 
next. 

I do not advocate a Trade Union as a remedy ; I dislike 
its constitution and methods, but there is, I believe, an 
Association of Charge Engineers which could take up the 
question of organisation, and attempt to improve our status 
without the doubtful luxury of stuffy club- rooms, cheap 
billiards and sick benefits, which, I feel sure, are not much 
attraction to the majority of shift engineers. 

Another thing I have noticed is the prevalence of adver- 
tising under a box number ; that I consider a reprehensible 
practice, contemptible in the extreme, and adopted in 
many cases to entrap employés, but more often by persons 
whose establishments have become notorious from managerial 
or structural defects, perhaps both, who would not get a 
solitary applicant if their names were known. | 

The remarks of De Profundis” are very true; it is 
time the “ glittering illusion " was dispelled, but moneyed 
amateurs will meddle with everything. 

Ci-Devant E-in-C. 


Factory Act Prosecution. 


With reference to the note as above in your issue of the 23rd 
inst., we beg to state that we were fined £1 and costs in 
each of two cases only. The third case was dismissed. 

Regarding the severity asked for by Mr. Seal, we may 
quote for comparison the previous case, quite an ordinary 
one, in which the defendants were also fined £1 and costs. 
The girl mentioned by Mr. Seal did not tell him an un- 
truth regarding her age, and nothing was given to her with 
the idea of instigating a false declaration. Small sums are 
frequently given in the way of ponus; and this extends to 
all of our employés. 

We shall be glad if you will kindly find room for this 
communication. 

Rhodes Blectrical Manufacturing Co., 
W. J. AxwoRTHY, Works Manager. 


Bradford, March 27th; 1906. 


The Single-Phase Induction Motor. 


I cannot agree with Mr. Fynn that the E.M.F. E R in the 
axis D D, makes any difference to the effect, owing to which 
the E.M.F. E S vanishes at synchronism. I had thought that 
the mention of this effect would have recalled to his mind 
that it was clearly described by Atkinson in his well-known . 
paper for the case of the polyphase motor, which he treats in 
the same way as that adopted by Mr. Fynn for the single- 


_phase motor (see Min. Proc. Inst. Civ. Eng., Vol. CXXXIII., 


p.138). Mr. Atkinson even lays considerable stress on this 
effect, calling it à ** most important addition " to the effecta 
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found ina transformer. However, in order to include the 

E.M.F.'s E Tand E R in the working, I will go over the ground 
in. 

Interlinked with the armature circuit C € are two fluxes : 

(1) the flux of mutual induction M between primary and 

secondary; (2) the secondary leakage flux Mp. Tracing the 

effects of these fluxes :— 


1. In the circuit C C, 


M prodnces the E.M.F. E T — T N, M lagging 90? behind it. 
M, 55 55 99 E S = T NI M, » » » 
2. In the circuit D D, 


M produces the E.M.F. E R = T N M opposite in phase to it. 
My. y » 57 E RI TN; M; 55 35 » 


So far we are agreed. At this point, however, Mr. Fynn 
prefers to compound E R and E R, and to consider the 
resultant as the E.M.F. to which the current in the circuit 
D D is due. I have preferred to keep the two E. M. F.'8 
separate, regarding each as producing its own current. I 
think also that I have failed to make my notation quite clear, 
since Mr. Fynn says that the fact of expressing (E T — E B) 
as a difference presupposes exact phase opposition. Such an 
expression, when used by me, means that E T and EB are 
to be compounded vectorially in their proper phases. This 
notation is extremely simple, and avoids much circum- 
locution. This being understood, and z being the impedance 
of the circuit D D, we may say that the current in D D is— 

N 


ER 
+ —M or Ca 


3 ER e + (11. 
A. 2 
The first member of this equation corresponds to Mr. 
Fynn's procedure, and the second to mine. Both are 
obviously identical Each of these currents will clearly lag 
behind its E. u. F. by the same angle, which is also the same 
as that by which the resultant current lags behind the 
resultant h. M. r. This latter proposition is easily proved by 
similar triangles. 
To proceed. 
resistance of D D. 


As in my previous letter, [ neglect the 


N 
3. The current ¢," produces the flux x, = * 
«tj 


l N 
My = M. 
Ar 
The reasons why the fluxes uz and X! have the above 
magnitudes are set out in my previous letter. 
4. M? produces an E. . F. of rotation E BI = TN M, inc t. 
M! " i A EB —TNM „, 


Substituting the values of u, and ui, we have 


NM ub eee 
em = (x TN, M EB = |— T NIN. 
Ni , Ni 


e 
2 


” y, 2 9 99 


Hence in the axiscc tke fluxes u, and M produce total 


E. u. F. 8 


( — cay E S and (1 — (5 95 ET. 
N; ner env NL. 


In fact, it is easy to sce that every effect produced by u must, 
on a small scale, be also produced by M,, since both act under 
exactly the same conditions. Moreover, any reason which 
renders it imperative to compound E k and E R, before 
finding the current in D n, also renders it imperative to com- 
pound the fluxes M and My, before finding the k. v. F. in c c. 
Mr. Fynn has, I think, misunderstood my state- 
ment that in a motor designed for speed variation by 
varying the motor field, the free speed of the motor is that 
at which R s vanishes. I did not mean to state that the 
vanishing of E s determined the free speed, but merely that 
the free speed and the speed at which £ s vanishes happen 
to coincide in such motors. With regard to the question of 
the no-load current, I admit that Mr. Fynn is right. 
jn his objection to my calculation of the no-load 
power-factor. | However, in his letter of the 24th he 
states that the magnitude of the no-load current is 
due to the losses; To use his own words: —“ There 
are quite a number of losses tà. be taken into account 


which increase the watt component of the no-load current 


very materially." It is to this that I take exception. I 


maintain, and am prepared to prove, that, as a limiting case, 


- 


a motor entirely devoid of losses and leakages will take at 
no load a current equal to twice the magnetising current. 
The fact thatractual motors take less than this is entirely due 
to these losses and leakages (principally the latter). 

I should like to ask, before concluding, whether Mr. Fynn 
numbers the Heyland diagram, both for the polyphase and 
single-phase induction motor, among those complicated and 
thoroughly complete diagrams for which he has no use. If 
so, I think he must be alone in that opinion. The theory of 
the single-phase motor abounds in difficult points, however it 
is treated, and in introducing a new theory I should have 
thought Mr. Fynn would have devoted special attention to 
the difficulties instead of giving a merely popular theory, 
which only evadesthem. These difficulties cannot be treated 
without mathematics. I do not wish to pose as a champion 
of the rotary field theory, as, on the contrary, I think that 
put forward by Mr. Fynn decidedly the simpler. All I wish 
is to make sure that it treats the known difficulties of the 
subject in a satisfactory way. 


Bradford, March 27th, 1906. 


F. €reedy. 


MAKERS’ NAME.—A correspondent asks the name of the 
manufacturers of the Thermal Flame Arc Lamps. 


— — 
PARLIAMENTARY. 


London Tramway Schemes. 


AMONGST the Bills referred to the Select Committee of the House of 
Commons presided over by Sir J. Dickson Poynder are:—The 
Corporation of London (Blackfriars Bridge), which authorises the 
construction of tramways over Blackfriars Bridge, the London. 
County Council Tramways Bill and the Middlesex County Council 
Tramways Bill. 

On 22nd inst. Mr. Browne (Dyson & a attended before the 
Committee and said that the Blackfriars Bridge Bill must be taken 
together with the L.C.C. and the Middlesex C.C. Bills, and as the 
two latter Bills were not yet through second reading, and as in 
addition the London County Council was applying for an 
additional provision which must delay the progress of that Bill, he 
asked the Committee to adjourn until after Easter. 

Mr. Pritt, on behalf of the Cor: oration of London and the 
Middlesex County Council, supported the application. 

Replying to the CHa1RMAN, Mr. Browne said that in all 
probability the second reading of the L.C C. Bill would not be 
taken before March 29th, and as six clear days must elapse before 
the Bill could come to the Committee, it would not be possible to 
be ready before April 6th, and as the hearing of the Bills would 
take a good many days, if they started them they would have to 
break off in the middle at Easter. 

After consultation the Committee fixed April 24th provisionally 
for taking the Bills. 


The London Power Bills. 


On Monday in the House of Commons the London County Council 
(Electric Supply) Bill was discussed at some length on a motion by 
Mr. W. F. D. Smith that it be read a second time that day six 
months. 

Mr. Lioyp-GrEorar said the Government proposed to support 
the second reading of the Bill, and to move that it be referred to a 
hybrid committee, with a locus standi to all those who had 
petitioned against the Bill. Thev proposed to instruct the com- 
mittee to consider, with special reference to this Bill, the best means 
of providing for a supply of electric energy in bulk, and for power 
and motive purposes, and to reportthereon. That instruction would 
give very full pow: es w voc CUM uulits vo cOigider all v e points 
that had been raised. 

Mr. Lloyd-George was asked what was the objection to this and 
all the other power Bills being sent to the same committee, and in 
reply he said there was a very substantial objection to that ; priority 
ought to be given to the scheme of the ratepayers. He said that 
the Government did not accept the view that municipalities were 
not capable of going into enterprises of this character. London 
expericnce showed that the Councils were selling energy at lower 
rates than the companies. The amendment moved by Mr. Smith 
was withdrawn, and the second reading of the Bill was agreed to. 

Mr. Stanley Boulter, one of the promoters of the Additional " 
Co.'s scheme, has written to the Press, stating that the locus standi 
accorded to them is merely a power to nppear and make objections 
to the L.C.C. Bill, and it is of no practical value whatever to them. 
Unless a second reading were given to the “ Additional" scheme, 
it would not be worth while to enter upon a contest. 

- The Times of 28th inst. says that the proposal to refer the London 
Courty Council (Electric Sipply) Bill to a hybrid committee is 


objeztel to by authorities oa constitutional procedure, on the 
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ground that such a tribunal is, under normal conditions, exempt ` 


from the rules by which the judicial character of an ordinary 
Private Bill Committee is preserved. The members of a hybrid 
committee do not sign the declaration required from every member 
of an ordinary Private Bill Committee that his constituents have 
no Jocal interest and that he has no personal interest in the Bill,” 
and and that he will never vote on any question which may arise 
without having duly heard and attended to the evidence relating 
thereto." In view of the highly contentious issue raised by the 
L.C.C. Bill,the weight of the opposition, and the importance of 
the interests involved, it is submitted that the regulations applic- 
able to Private Bil Committees should be imposed upon this 
hybrid committee as they were in a kindred case which occurred 
during the existence of the late Parliament. 


Hammersmith, City and, North-East) London Railway Bill.—-The 
Standing Orders Committee of the House of Commons has decided 
to dispense with Standing Orders and allow the Corporation of the 
Hall of Arts and Sciences to oppose the Bill. 

Hudderstield Corporation Hill. A Select Committee of the House 
of Commons, presided over by Mr. Wilson, has passed the Hudders- 
field Corporation Bill, which, amongst a number of other things, 
empowers the Corporation to construct six small sections of tram- 
ways. The estimates in the Bill include £5,340 for tramways, and 
£882 for electrical equipment. 

-Macclesriel^ and District Tramways Bill.—-The Macclesfield and 
Tramways Bill, which incorporates a company with a capital of 
£135,000 to construct tramways in the County of Chester, should 
have come on Thursday, last week, before Sir J. Dickson Poynder's 
Select Committee of the House of Commons, but it being intimated 
that opposition was withdrawn, the Bill was referred to the 
Unopposed Bill Committee. It is proposed to construct tramways 
in Macclesfield, Tytherington, Butley, Adlington. Hazel Grove and 
Bramhall. 

Mersey Reiliray Bill. Last week, after hearing further evidence 
in opposition, the Committee, without calling upon Counsel for the 
promotors to reply, announced that they found the preamble of the 
Bill proved, and the Bill was accordingly ordered to be reported to 
the House. 

Preston, Chorley and Horwich: Tramways Dill.—'The Select. Com- 
mittee of the House of Lords to which the above Bill was referred 
has reported that they have not considered it, as all opposition has 
heen withdrawn. 

Second Jet i us. -In the House of Lords on 22nd inst. the 
Folkestone, Sandgate and Hythe Tramways (No. 2) Bill was read a 
second time. ‘The Standing Orders Committee of the Commons 
has allowed the Bill to proceed, provided the powers to constract 
No. 3n be struck out. | 

In tbe House of Lords on 22nd inst. the West Yorkshire Tram- 
ways Bill was read & second time, and in the House of Commons 
the North Metropolitan Tramways Bill was read a third time. 

In the House of Lords on March 26th, the following Bills were 
read a second time :— Folkestone, Sandgate and Hythe Tramways 
(No. 1) Bill; Shropshire, Worcestershire and Staffordshire Electric 
Power Bill; and the Kent Electric Power Bill. 

Government and the Telephoncs.——1n the House of Commons on 
27th inst., the Postmaster-(teneral replying to a question, said that 
he had not made any detinite offer to the Hull Corporation for the 
purchase of their telephone system. On two occasions repre- 
sentatives of the Corpuration had discussed the question of pur- 
chase, first with his predecessor and again with himself. They 
were given to understand on both occasions that the Corporation 
were not prepared to entertain an offer of less than the repayment 
of the full capital expended. This was a price which made no 
allowance for depreciation, and was considerably higher than the 
valuation made by the engineers. In the interests of the taxpayer 
he did not fee] justified in agreeing to such an arrangement. The 
Corporation had not further approached him on the subject. He 
understood that the National Co. bad made an offer to purchase the 
Corporation telephone system, but the price to be paid by the 
telephone company, supposing their offer were accepted, would not 
in any way affect the price to be paid by the State in 1911 for the 
plant. The price would, under the agreement, be the then value of 
the plant, &c. which was purchased, having regard to its 
suitability for the purpose of the Postmaster-General's telephonic 
service. 


Wireless T'elegraphi Bili- -Iu the Commons on 26th inst., 
Mr. Hay objected to an amendment, carried at the instance of the 
Postmaster-General, making the Act run till 1912. This, he con- 
tended, tied the hands of Parliament in regard to wireless tele- 
graphy for six years, though the science was advancing daily by 
leaps and bounds. He moved to limit the operation of the 
Bill to 1908. After some discussion the motion was rejected by a 
majority of 254. 


Cricket.—The Eltradion Athletic. Club (weak), are open 
to accept engagements at cricket with clubs connected with the elec- 
trical industry, at home May ^th and alternate Saturdays, several 
dates open. Communications should be addressed to the secretary, 
Mr. Thos. Grover, 108, Hall Road, Peckham, S. E., or the general 
office, Electrical Trades Union, Club Union Buildings, Clerkenwell 
Road, E. C. 


BUSINESS NOTES. 


Electricity on the new Cunarders.— According to 
the Glasgow Herald the electrical installation to be fitted on the 
Cunard steamer AMuuritunta, building at Wallsend by Messrs. Swan, 
Hunter & Wigham Richardson, Ltd., will be the largest and most 
complete ever fitted on board ship. The generating plant consists 
of four sets of Parsons turbo-generators made by Messrs. C. A. 
Parsons & Co., and each machine will be capable of producing 4,000 
amperes at 110 volts. This machinery will be. placed in the aft 
end of the engine-room in two separate compartments divided by 
a watertjght bulkhead, and arranged in such a way that the ship 
would remain lighted in the event of either engine-room being 
flooded with water. There will be two switchboards, one in each 
compartment, for distributing the electricity throughout the ship. 
A large portion of the auxiliary machinery will be driven by elec- 
tric motors, including 16 forced draught fans of 50 R. P. each for the 
stokeholds, and about 60 H. P. forthe refrigerating machinery. Two 
electric passenger hoists are to be fitted for conveying passengers 
between the six decks, and also six smaller hoists for the conveyance 
of stores, mails, &c., and two large luggage hoists. Electric motors 
are to be fitted for raising and lowering the lifeboats, heaving in 
the sounding line, and for driving various machines in the bakery, 
galley, and pantry. In connection with the ventilation of the ship 
there will be about 60 large clectrically-driven fans, including 
Stewart’s patent thermotanks, for heating and ventilating the 
whole of the passenger accommodation. The clectric lighting of 
the ship will require about 5,000 lamps of 16 c.P., which is more 
than double the number fitted on the stcamer Cedric. In the state- 
rooms de luxe there will be three lamps for lighting each room, 
electric fan, electric curling-tongs heaters for the ladies, and an 
electric radiutor for heating the room independently of the general 
system. In addition to the usual electric bell system, there will 
be a telephone exchange fitted in connection with the first-class 
rooms and the principal officers of the ship, and special telephones 
from the bridge to the wheel-house aft, the forecastle head, and the 
engine-room. On the bridge deck there will be four powerful 
searchlights, and there will be two masthead and two side lights 
fitted with Martin's patent eiectric duplicate apparatus, which auto- 
matically replaces a broken lamp filament, at the same time signal- 
ling to the officer on watch that this has taken place. In addition 
to this, the steam whistle will be electrically controlled, and all 
the watertight doors throughout will be closed automatically by 
electric connection from the bridge. The electric installation will 
be fitted by Messrs. W. C. Martin & Co. 


German Imports and Exports of Electrical 
Machinery.—The exports of electrical machinery from Germany 
during January last reached a total of 1,325 tons, as compared with 
only 996 tons in the corresponding month of last year. There was 
also an increase in the importation of foreign electrical machinery 
into Germany—from 101 tons in January, 1905, to 144 tons in the 
first month of the current year. 


Labour Troubles at Salford. — A correspondent 
writes: A labour dispute is in progress at the works of the 
General Electric Co., Ltd., Upper Clemenson Street, Salford, in 
reference to contracte for the telephone department of the Postal 
service, and the dispute threatens to form the subject of questions 
by members of the Labour gronp in the House of Commons." 


Prices Advance.—The ELECTKHITCAL Co., LTD., of 
Charing Cross Road, announce that owing to still further rises in 
the price of raw material they will have to charge an advance of 
10 per cent. instead of 5 per cent. (as already announced) on orders 
received after February 15th. On “Luna” flame arc lamps, the 
extra charge will remain 15 per cent., and on electroliers 5 per 
cent., as notified November 30th, 1905. 


Roller Bearings.—In a discussion upon a paper read 
before the Scientific Society {of the Technical College of Glasgow 
on * Forced Lubrication,” on the 17th inst., it was stated that the 
roller bearings supplied by the ExPIRE ROLLER BkanriNGS Co., for 
Nobel's Explosive Factory were giving great satisfaction. We are 
informed that one of the bearings was taken out and examined the 
day before the lecture, and was found in perfect condition, after 
about 10 months’ hard running. It wasalso stated that Messrs. Nobel 
were working 19 cartridge packing machines from their engine, but 
by the addition of these roller bearings they had increased this 
number to 46 machines with an increase of only 2 H. P., while their 
oil bill had been only one-tenth of what it previously was. 


Coal-Handling Plant. — Tur CHAIN-BELT ENGI- 
NEERING Co., Derby, recently installed a coal-handling plant at the 
extensive Manningham Mills of Messrs. Lister & Co., Ltd., Bradford, 
and has now received instructions to procced with a second boiler- 
house plant for the same mills. The Derby firm also has in hand a 
coniplete coal 'clevating and conveying plant for the Grimsby Cor- 
poration electricity works, 


Linolite.— The  LrxonrrgE Co. has received an order 
for 450 ft. of Linolite for Petworth House, the residence of Lord 
Leckonfield, of Petworth. 


Patent Amendment Application.—From a notice 
appearing in our other pages this week, it will be noted that Hans 
Kuzel seeks leave to amend speciflcation No. 28,154 of 1904 for 
"Improvements relating to the manufacture of light-emitting 
bodies for electric incandescent lamps." 
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Book Notices.—Reid’s Handy Colliery Gude for 
Northumberland and Durham. London and Newcastle: Andrew 
Reid & Co., Ltd. 28. 6d.— In addition to a useful list of collieries 
and their engineers and other officials, including inspectors of 
mines, this book contains copies of the Coal Mines Regulation 
Acts, the Truck, Workmen’s Compensation, Boiler Explosion and 
other Acts relating to collieries and colliery working, and, of 
course, the regulations relating to the use of electricity in mines. 

The Registration of Earthquakes. By G. Agamennone. Z'Elct- 


" trictsta, Rome.—The author, who is the director of the Royal 


Observatory of Rocca di Papa, describes the various instruments 
employed, and the principles underlying their construction, for 
observing or recording horizontal, vertical and undulatory motions 
of the earth's surface. Many of the instruments are naturally of a 
very complicated character, but the author—being a master of the 
problem—shows how he can make use even of an ordinary cupboard 
door on occasion. The inventors of the apparatus mentioned 
usually bear Continental names, perhaps indicating that lees 
attention has been given to the subject in this country than broad. 

We have received a copy of the Far Eastern Review, an 
interesting and informing monthly publication published at 
Manila, Shanghai and Yokohama, in whicb appears a number of 
articles, illustrated and otherwise, relating to engineering, finance 
and commerce in Far Eastern countries. 'lhe London agents are 
Probsthain & Co., 14, Bury Street, W.C. 

The November number of The Italian Electro- Technical Journal 
concerns the vieit of tbe Institution to America during the months 
of August and September in 1904. An introduction with copious 
reproductions of snap-shots is written by Prof. Ascoli. The party 
received special attention from Mr. J. W. Licb, who evidently did 
all that he could to impress the visitors favourably with the works 
of importance which they saw. Other articles describe the central 
stations visited ; the manufacturing works; electric traction under- 
takings and electric railway works, and an account is given by 
Engineer Soleri of the electric equipment at the St. Louis 
Exhibition. 

“ Science Abstracts." March 26th, 1905, Vol. 9, Part 3. Sections 
A and B. London: E. & F. N. Spon, Ltd. 1s. 6d. each. 

"Tabelle der Prozentualen Spannungsverluste.” 
Jesinghaus. Berlin: Julius Springer. 50 pf. 

From the British Fire Prevention Committee we have received 
a pamphlet containing four of the fables for children on ‘The 
Danger of Playing with Fire," which were awarded prizes in the 
recent competition. 

" Electric Machine Design," being a Revised and Enlarged 
Edition of Electric Generators.“ By H. F. Parshall and H. M. 
Hobart. London: Offices of Engineering. 

Annalen der Elektrotechnik fur das Jahr 1906, No. 1, January. 
Darmstadt: Geschäftsstelle der Annalen der Elektrotechnik. 

“ Single-Phase Commutator Motors.“ By F. Punga; translated 

by R. F. Looser. London: Whittaker & Co. 48. 6d. net. 
Wireless Telegraphy.“ By Wm. J. White. London: T. C. and 
E. C. Jack. 1s. net. i 


By Fritz 


“ Le Centrali Elettriche degli Stati Uniti d'America." By Elvio 
Soleri. Rome: Casa Editrice L'ZElettricista. L.4. 
“ Telegraphist's and Telephonist's Notebook for 1906." London: 


S. Rentell & Co., Ltd. 1e. net. 
* Projektierung elektrischer Licht-und Kraftübertragungsanlagen. 
By P. Stierstorfer. Potsdam: A. Stein. M.9. 


Johnson & Phillips, Ltd. — This firm have been 


elected members of the Cable-Makers’ Association, and their 
Standard wires will in future bear the official labels authorised b 
that association. i 


Catalogues and Lists.—Messrs. ELLIOTT BROS., 
Lewisham.—New pamphlet (D.C. 64), describing their Model IV. 
small edgewise moving-coil ammeters and voltmeters for continuous 
currents. | 

SIMPLEX STEEL Conpuir Co., Lrp., Birmingbam.—Leaflet 
stating tables of current prices of their conduit, and particularising 
some recent additions to their accessories. 

Mr. Ernest Ronerts, 6, Holborn Place, E.C.—Illustrated price 
circulars of lampholders, fuseboards, ceiling roses and other 
electrical accessories. 

The A. E. G. Enauish Manuracturina Co., Lrp., London.— 


ö 16-pp. pamphlet relating to Holophane globes specially con- 


structed for Nernst electric lamps, with various styles of fittings. 
Excellent illustrations and particulars of prices are given. 

Messrs. W. F. Dixon & Co., C-on-M, Manchester.— New circular 
relating to the Buffalo raw hide silent pinions and gear. Reduc- 
tions of prices are now notitied. 

ATELIERS H. CUEN0O0D (Soc. AN.), Geneva. Illustrated priced 
cireulars relating to Thury automatic regulators, automatic cell 
switches, alternating arc lamps and electric motors. 

Inpia-RuUBBER, GuTTA-PERCHA AND TELEGRAPH WORKS Co., 
Lrp., London.—We have received a 20 pp. brochure containing an 
illustrated account of the Silvertown manufactories of this com- 
pany, where some 3,000 hands are engaged in the various depart- 
ments, which as our readers are well aware cover a very wide descrip- 
tion of manufacture, from a submarine telegraph cable to electrical 
measuring instruments and batteries. The gutta-percha department, 
submarine cable department, electric light department—where 
electric light cables, dynamos and motors, &c., are produced, and 
from whence energy is derived for the whole of the works’ lighting 
and power purposes—instrument, carbon and battery department, 
and the india-rubber departments, are all dealt with, the last- 
mentioned the most fully of all. 

MESSRS. ALFRED HERBERT, Lrp., Coventry.— Section Q of 1906 
catalogue, describing and showing half-tone illustrations and tabu- 

l ated dimensions of their shaping and slotting machines. 


~ 


Brusa ELECTRICAL ENGINEERING Co., Lrp.—The Brush Bul- 


letin for March maintains the attractive and breezy reputation which 
its earlier issues obtained for it. Its avowed object, like that of all 
well-regulated publicity ventures, is to stir up a spirit of inquiry, 
and inthis it is more than successful. There is something out of 
the common about this Bulletin which compels you to read, how- 
ever short of time you may be. 

Messrs. S. Worr & Co., Southwark Street, S.E.— Illustrated 
leaflet describing their electric grinding machines for attaching to 
lathe and other rests. 


Mr. W. CLARK FISHER, West Ealing.—lllustrated price-list of 


new type mechanical, electrical and scientific high-grade instru- 
ments of precision, including dynamometers and wattmeters, 
galvanometers,  deci-millivoltmeters and .milliampere-meters, 
Gordon test set, bridges, rheostats, adaptors, standard resist- 
ances, &c. 

Messrs. Crompton & Co., Ltp., Salisbury House, E.C.—D 25 list 
of open-ty pe continuous-current dynamos, containing a full general 
description with very detailed particulars of outputs, dimensions 
and weights, also line drawings and  half-tone illustrations, 
Another list (S 7) just issued furnishes equally full particulars 
relating to the C.B.H. circuit-breakers for continuous current. 

Messrs. FERRANTI, Ltp., Hollinwood.— Lists numbered 111 and 
132 and dated respectively November and December, 1905, parti- 


cularising and pricing the Ferranti box-type rheostats, and patent 


water resistance cut-outs. 
Messrs, A. REYROLLE|/& Co., LTD., Hebburn-on-Tyne.—New 


. illustrated list describing their tank switches of the three-phase oil 


break type, of which they make a speciality, and which are 
suitable for use with any class or make of switchgear. A second 
list gives an illustrated account of the lever type double-pole motor 
starters and speed regulators. "This apparatus includes the firm's 
special construction of resistance which is without the usual wires, 
and therefore reduces the risk of failure and stoppages due to 
faulty operation or overloading which are common to wire 
resistances. The mechanical construction is also reliable and strong. 
We understand that there is already an increasing demand for this 
apparatus as a speed regulator, and also as a double lever motor 
starter for use in cases where it is specified that the automatic 
overload release must operate in all positions of the lever during 
the starting operation. The makers will shortly be able to supply 
all standard sizes from stock. 


A Birmingham Charge.—At Birmingham, on 23rd 
inst., Francis Joseph Clarke (works manager) and John Troman 
(foreman) were committed for trial on a charge, already mentioned, 
of stealing brass and copper scrap, the property of their employers, 
Messrs. W. CaN RING & Co, electrical engineers. The metal was 
sent to a foundry which defendants had themselves opened at 
Snow Hill, Birmingham. 


Brush Contracts.—The following contracts have been 
booked by the BrusH ELECTRICAL ENGINEERING Co., LTD. :— 

For the Sunderland Corporation Tramways (per British Westinghouse Co.), 
six double-deck car-bodies with top covers. 

For the Metropolitan Electric Tramways Co., ten double-deck bogie car- 
hodies. 

For the Lancashire United Tramways (per B.T.H. Co.), fourteen double- 
deck car-bodies with top covers, and four-wheel standard trucks; ten additional 
trucks. 

For the Phenix Merthyr Coal Co., an 80-Kw. dynamo. 


Bankruptcy Proceedings.—Grorie AARON BENTON, 
of Hatherton House, Snareshill, Wolverhampton, formerly of 
8, The Exchange, Muswell Hill, Middlesex, electrical engineer, has 
filed his petition with the Official Receiver for the Wolverhampton 
district. Debtor estimates his gross liabilities at £1,506 10s. 4d. 
The assets are estimated to produce £70 14s. ld., and there is a 
deficiency of £56 10s. 4d. The causes of failure as alleged by 
bankrupt are insufficient capital, bad trade, and bad debta. 

ARTHUR HERBERT Sparks (A. Herbert & Co., electricians, 
Holloway). Receiving order made on March 19th on debtor's own 
petition. 


Dissolutions and Liquidations.— THE Curr Manv- 
FACTURING Co., Ltp.—Ata meeting of creditors held on 19th inst., 
the liquidator (Mr. F. C. Harper) reported that Mr. Fryer had con- 
sented, subject to all the creditors agreeing, to stand aside so far 
as his debentures were concerned, until the ordinary creditors had 
been paid in full, and it was agreed to leave the matter in the 
hands of the liquidator. The following committce was appointed 
to assist in the liquidation: Mr. Frank Nalder (Nalder Bros. and 
Thompson); Mr. D. Gilson (D. Gilson & Co.) ; Mr. G. T. Baker 
(J. H. Tucker & Co.) ; Mr. A. T. Barnard (Pfeil & Co.). 

AvTO-ELECTRIC RIFLE AND TakGET Co., Lrp.—A meeting was 
held on March 20th, when resolutions wera passed winding up the 
company consequent upon the sale of the undertaking to the New 
Electric Rifle and Target Co. 

CARRINGTON AND Burton, electrical engineers, 31, High Street, 
Crewe.— Messrs. C. E. C. Button aud G. H. Carrington have dis- 
solved partnership, Mr. Carrington will attend to debts and con- 
tinue the business. 


Motor-Car Exhibition.—Those who wish to see for 
themselves an up-to-date display of achievements in motor-car con- 
struction— particularly heavy vehicles— should endeavour to spare 
an hour for a visit to the Cordingley Automobile Exhibition 
which remains open to-day and to-morrow, at the Agricultural Hall, 
Islington. This is Cordingley's eleventh annual show, and it 
contains a very fine collection of all classes of motor-vehicles, 
frames, bodies, equipments and accessories. Electrical vehicle 
exhibits could be counted on the fingers of one hand, but there are a 
goodly number of displays of ignition and other electric devices 
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as usual. The Krieger Electric Tu Syndicate, Ltd., are 
‘showing their front-wheel driven electric landaulets, coupés. and 
victorias; the Improved Electric Traction, Ltd., of 17, Cockspur 
Street, S.W., show an electric delivery van and a brougham ; 
Messrs. Savage Bros., of King’s Lynn, show a 5-ton steam wagon 
with a 91-kw. direct-coupled electric plant, for municipal and 
other contracting work.  Motor-'buses, heavy steam wagons, motor- 
boats, a Crossley gas-driven electric lighting set and suction gas plant 
to drive it, are prominent features of interest to the visitor. Sun- 
beam " electric light baths are exhibited by Mr. C. M. Holmquist ; 
ihe Prested Miners’ Gas-Indicating Electric Lamp Co. show their 
ignition batteries, coil plugs, electric safety lamps for use in 
petrol houses, measuring instruments, and so on; the Accessible 
Battery and Engineering Co. show accessible ignition batteries 
charging apparatus; R. Wavgood & Co., Ltd., show their electric 
lifts; Messrs. J. C. Fuller & Son, of Bow, exhibit their ignition 
apparatus, electrical garage equipments, house-lighting sets, &c.; 
Messrs. S. Smith & Son, Ltd., are present with their speed 
indicators, electric communicators, &c.; and so we might go on to 
the extent of a column. 


Trade Announcements. — Mr. Doveras WELLS; 
M. I. E. E., of Brussels, has been appointed sole agent in Belgium, 
Holland, and Luxemburg by Messrs. Ed. Bennis & Co., Ltd., of 
Little Hulton, Bolton, for their patent machine stokers and other 
specialities, 

Following our Personal" note last week respecting Mr. H. N. 
HowLETT, we are asked to state that Mr. C. W. HowLETr has also 
severed his connection with Mr. G. Braulik, and has taken up a 
position with Messrs. G. Straus & Co., Ltd. 

Messrs. Turner & Hupson, of Ivy Street, Hoxton, N., have 
issued a circular letter giving wholesale prices of whitewood casings. 

Messrs. JOSEPH CLAYTON & Sons, of Chesterfield, well known as 
manufacturers of leather for machine belting, have opened a factory 
for the manufacture of machine belting, fire hose, pump, cup, and 
hydraulic leathers. They have issued a price list of chrome-tanned 
leather which is specially recommended for dynamo-driving. The 
firm’s London agents are Messrs. James Holmes, Ltd., 46, Grange 
Walk, Bermondsey, S.E. 

Tug PATENT INDENTED STEEL BAR Co, Lro, has been formed 
for supplying a bar of special section for reinforced concrete con- 
struction. The features of the bar are great adhesion to the con- 
crete owing to the mechanical bond formed by its indented surface, 
and a constant section, thus utilising the full sectional area in 
resistance to stresses. This bar has already been employed abroad 
on a considerable scale in concrete work. The company have taken 
offices in Queen Anne's Chambers, Westminster, S. W. 

Messrs, WILLIAM C. YuILLE & Co. have removed to 60, Brown 
Street, Anderston, Glasgow. 

MESSRS. W. SIssoN & Co., Lrp., engineers, Gloucester, have 
appointed Messrs. Agnew & Donaldson, of 25, Victoria Street, S. W., 
to represent them in the London district. Any inquiries relating 
to their specialities, viz, high-speed enclosed self-lubricating 
engines and marine machinery may be sent either to the latter or 
direct to Gloucester. 

Messrs. D. Santonr & Co., Lrp., have now removed to the 
modernly-equipped works and testing laboratories that they have 
erected at tne Alba Worka, 15/17, Beauchamp Street, Brook Street, 
Holborn, E.C. Here they will have the advantage of better 
accommodation to meet increasing business, and a special staff 
engaged upon the Santoni intense tlame arc lamps, while the needs 
of electric railway and tramway work in such matters as indicating 
apparatus, accessories and spare parts will be specialised ia. 


Tramcar Brakes.—The BRITISH WESTINGHOUSE Co. 
has received an order from the London County Council for 334 
brake equipments for as many cars, making in all 400 L. C. O. cars 
which will be equipped with the Westinghouse maguetic brake 
when this contract is completed. 


Pulling v. Earle.—In the Court of Appeal defendant 
applied for judgment on a new trial on appeal from verdict and 
judgment in favour of the plaintiff for £470, at trial before Mr. 
Justice Walton and a special jury. Plaintiff claimed against the 
defendant (a solicitor at Manchester) for damages for alleged 
negligence in advising him to invest in stock of the South Lan- 
cashire Electric Traction and Power Co., the investment turning 
out unfortunately for the plaintiff. Defendant was an underwriter 
of the stock. The only point in the case was whether the defendant 
had acted negligently. After counsel' arguments, the hearing 
was adjourned. 


A Fiftieth Anniversary.—We have received from the 
London agency of DR. HEIN R. Traun & Sons an illustrated 
brochure giving the history of their factory, which was compiled 
for distribution on the occasion of the 50th anniversary of the 
founding of the firm. "The celebration of this event took place in 
Hamburg on February 17th, the firm having invited about 400 
guests to a banquet, and afterwards about 4,000 people (workmen 
and their friends) were present at a concert and ball On that 
occasion Senator Dr. Traun divided £5,000 amongst his workmen. 
The publication contains a good deal of interesting information, and 
many excellent photographs of the present and past leading spirits 
in the firm, and of the ditferent departments at the factories. 


Leek Lighting.—A  L.G.B. inquiry was held on 
March 20th relative to the application of the U.D.C. for a loan of 
£4,724 for E. L. extensions. 


LIGHTING and POWER NOTES. 


Ashton-in-Makerfield.—The U.D.C. has circularised 


the ratepayers, with the object of ascertaining the probable number 
of E.L. consumers if the Council established. a supply. Out of 612 
circulars sent out, 486 were not returned, 39 were in favour of 
taking a supply for li „ht, 4 offered to become power consumers, and 
lif permitted to hire or purchase a motor at Manchester rates, 2 
were in favour of the light subject to free fittings, and 79 were against 
a supply of current. The B. of T. last September deferred for the 
last time the consideration of the revocation of the order. 


Bargoed.—The Gilfach Chamber of Trade has decided 
to oppose the Gellygaer U.D.C.’s E.L. scheme. 


Bridlington.—The L.G.B. has sanctioned the borrow- 
ing of £5,580 for extensions to the electricity works. In view of the 
short term for which the loan has been granted, 16 years, the Cor- 
poration has appointed a deputation to interview the President of 
the L.G.B. 


Burnley.—A new 500-Kw. set, just put down by Messrs. 
Dick, Kerr & Co. at a cost of £2,925, was started on Saturday last. 
This addition forms the eighth set installed, and brings the total 


capacity of the works up to 2,000 Kw. 


Carrickfergus.—The U.D.C. has accepted an offer of 
Messrs. Curran Bros., Belfast, to erect and maintain for five years a 
system of electric light for the town, and has instructed the Lighting 


. Committee to draw up an agreement. 


Continental Notes.—lITALY.—4A concession has been 
granted for the erection of a hydro-electric plant on the River 
Agazzo at Prato Carnico, to supply energy for lighting and power. 

La Societa Co-operativa Elettrica is to erect an electricity works 
at Novi for lighting the town. 

Another company has been formed at Milan with a capital of 
£12,000, to develop certain water-power in the genefation of elec- 
trical energy. 

Powers have been asked to put down a water-power plant on the 
River Tiber to supply the energy required for the operation ef the 
Civita Castellana electric tramway. 

A company has been registered at Valleggio, with a capital of 
55,000 lire, to undertake the electric lighting and distribution of 
energy in the neighbourhood. 

Messrs. Marcantoni & Torresi have obtained & concession from 
the  Prefecture of Ascoli Piceno for obtaining  water-power 
from the River Aso, to be utilised in electric lighting between 
Porto San Giorgio and Grottammare, on the Adriatic coast.— Board 
of Trade Journal. 

Russia.—The municipal authority of Zarizyn-on-the-Volga is 
open to receive offers for the electric lighting of the town, together 
with the operation of au electric tramway. 

GERMANY.— Tenders are to be invited for the establishment of 
an electricity works at Ziesar (Saxony). 

PonTUGAL.—A decree is issued approving a contract entered into 
between the municipal authority of Angra do Heroismo aud S. V. B. 
Vasconcellos e Lemos, for the lighting of the town by electricity.— 
Board of Trade Journal. 

AuSTRIA.—T'he Fiume municipality is about to erect a hydro- 
electric generating station at a cost of 2,200,000 crowns.— Board of 
Trade Journal. 


Dublin.—In his annual report on the finances of the 
Corporation, the L.G.B. auditor comments on the action of the E.L. 
Committee with regard to certain contracts? as irregular, unfair to 
other competing firms, and calculated to defeat the beneficial 
advantages intended to be secured for ratepayers by the statutory 
provision requiring advertising for tenders. Two tenders were 
recommended for acceptance much in advance of the lowest, and 
subsequently & third, which had been dcuble the lowest, was 
accepted when somewhat reduced. The auditor points out that no 
provision has been made towards depreciation for electrical plant 
since 1895, and urges the setting aside of a substantial sum annually, 
particularly as the change over to the new generating stations 
resulted in a loss of £25,500, for which no asset remains. The 
paying off of this outstanding balance of loan should be discharged ' 
in seven years from that date. The Committee adopted the recom- 
mendation, but the Council, on the advice of the Estates and 
Finance Committee, has declined to give effect to it. 

The scneme for the electric lighting of Clontarf is shortly to be 
proceeded with, and comprises the erection of about 50 or 60 
public arcs in addition to a private supply. The Corporation is 
erecting a sub-station at Clontarf, the energy beiug supplied from 
the Pigeon House station. The probable cost of the scheme is 
£28,000-£30,000. It appears that the Corporation has somewhat 
reluctantly commenced this extension to its system, it being the 
outcome of proceedings instituted by Clontarf under the Boundaries 
Act, under which the Corporation took over the prov. order. 


Eston.—With the approval of the B. of T., the U.D.C. 
has decided to transfer its E.L. order to the Cleveland and Durham 
County Electric Power Co., the consideration being £223. 

Golcar.—The U.D.C. has granted permission for the 


Huddersfield T.C. to lay E.L. cables to supply Wellhouse and 
Crimble. 


Hoylake and West Kirby.— The report of the working 
of the U.D.C.'s electricity undertaking for the past eleven months 
shows & profit of £328. 
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India.—Mussooktk.— The Government reply to the 


Municipal Board's recommendation of the Brush Electrical 


Engineering Co.'s tender is as follows: The Board recommends the 
acceptance of the tender of the Brush Co., whereas the electrical 
adviser to the Government of India recommends that of Messrs. 
Bruce Peebles & Co. The Lieutenant-Governor accepts the 
recommendation of the electrical adviser, and sanctions the accept- 
ance by the Municipal Board of Mussoorie of the tender of Messrs. 
Bruce Peebles & Co. The Board before , iving the contract to 
this firm should see to the points raised by the electrical adviser in 
his note discussing the tenders. In accordance with these orders 
the Board had no alternative but to give Messrs. Bruce Peebles 
the contract, and a letter has been dispatched to them stating that 
their tender has been accepted. Indian Engineering. 


Lancashire Collieries,—The Westhoughton Coal and 
Cannel Co. has recently installed three-phase motors for pumping 
and ventilating purposes. Energy is taken from the Lancashire 
Electric Power Co.’s transformer chamber, erected on the colliery 
company's premises. 


London.—ManvLkEBoNE.— The Electric Supply Com- 
mitteo reports that the net revenue account of the Council's 
electricity undertaking shows for the nine months ended Deccmber 
31st last, a debit balance of £3,264. 

L.C.C.—It has been resolved to lend £12,100 to the St. Pancras 
B.C. for purposes in connection with the E. L. undertaking. 

SrTEPNEY.—' The Lighting Committee has decided in favour of 
offering an alternative rate for energy supplied to large long-hour 


consumers; for lighting, 5s. per 8-c.». lamp demanded per annum, 


and Pod. per unit for all electricity consumed; and for power and 
all purposes other than lighting, 5s. per H.P. demanded per month 
and 4d. per unit for all energy consumed. Prepayment meters 
are to be introduced into the borough. An L. C. C. loan of £10,000 
in counection with the extension of the power house in Osborn 
Street has been taken up. 


Maidstone.—From April 2nd to 7th, an electrical exhi- 
bition is to be held in the town under the auspices of the Corpora- 
tion. It is to be opened by the Mayor, and admission is to be free. 


Mexico.—Application has been made to the Mexican 
Government for a concession to put down a plant to utilise the 
water-power of the Rive Grande de Curcatlan, at Tecomaxtlahua 
(Oaxaca) for electrical purposes. 

The Government has granted a concession to put down a hydro- 
electric plant on the River Aros, in the Sonora district. 

Application has been made for a concession to utilise the water 
power of the Frio River, to generate electrical energy.— Hoard of 
Trade Journal, 


Northampton.—The E.L. and Power Co. has decided 


to give consumers the option of a flat rate of 5d. per unit from 
Midsummer, in place of the present rates of 6d. and 3d. For power, 
the charge is to be 2d. with discounts on a sliding scale up to 20 per 
cent. All the rates are subject to a discount of 5 per cent. 


Oldham.—A communication has been received by the 
Electricity Committee from the L.G.B., anent the recent inquiry for 
further borrowing powers in connection with its undertaking. The 
Board has decided to sanction the borrowing of £1,946 for special 
items in addition to the £32,432 already sanctioned, but finds “ no 
sufficient reason for varying its (the Board’s) decision regarding 
other items in the Council’s application.” The items disallowed in 
the first instance amounted to £10,213, but, in addition to that, 
there is a sum of £2,267—representing a portion of the expenditure 
at RhodesB ank—which the L.G.B. considers must be refunded and 
paid out of moneys previously sanctioned. In all, there is a total 
of £7,800 which has to be found out of the Committee's funds. 


Ormesby.—The U.D.C. has published a notice of its 
intention to transfer its prov. order to the Cleveland and Durham 
County E.P. Co. 


Penrith.—The Electricity Committee of the U.D.C. has 
decided to ask the B. of T. not to revoke the E.L. order, which has 
not been carried out“ because the time is,inopportune owing to the 
numerous other things to be done." 


South Africa.—LaDpYBRAND.—Before coming to any 
decision on the question of lighting the town by electricity, the 
T.C. has agreed to ascertain from Potchefstroom and Winburg the 
cost of working, &c. 

BETHLEHEM.— The inauguration of the electric street lighting 
recently took place. 

DaLMENY EsrATE (Natar).—The new pleasure reset on the 
banks of the Umlass River, is to be lighted by electiicity, the 
power being generated from the three waterfalls on the estate, 
which are also to be utilised to pump water to the houses in the 
township, as well as for supplying the power fora system of electric 
cars to the station, six miles distant. 

PRETORIA.— The Mayoral Minute for the year 1905 includes the 
report of Mr. T. C. Wolley Dod, manager of the Pretoria Municipal 
Electric Supply Department, who states inter alia :—“ During the 
year the whole of the incandescent lamps with one or two excep- 
tions, were changed for Nernst lamps, and about five miles of streets 
in Sunnyside and Arcadia were lighted by Nernst lamps, and pro- 
vision has been made for lighting 24 miles of streets in the western 
portion of the town. The street lighting, as above, amounts to 80 
arc lamps, 130 Nernst lamps, and five incandescents. The number 
of units sold for the 10 months was, for lighting, 717,263; for 
power, 98,766; total, 816,029. The total revenue from electric 
supply was £36,088, 


Stourbridge.—The U.D.C. bas referred the draft agree- 


ment for the transfer of the Councils electrical powers to the 
Shropshire Electric Power Co., to the Electric Powers Committee 
for further negotiations, and reports that the Council is dis- 
satisfied with the terms of the re-purchase clause in the agree- 
ment. 


U.S.A.—Nrw York.—The savings on the tenders for the 
city electric street lighting for 1906 over those quoted in 1903, nre 
very considerable, as the following will show :— 


Boroughs. / 1903. 1906. 
Manhattan ss ia - £98,965 £67,738 
Bronx SV «i ae - 58,718 45,454 
Brooklyn . M d P 118,937 91,969 
Queens .. es ia e» 58 57,472 43,104 
Richmond is rs a 9 82,765 29, 815 

£366,457 £278,078 


The tenders for 1904 and 1905 jwere never accepted, owing to 
litigation. The reduction in prices has led the Mayor to withdraw 
his advocacy of a municipal scheme. The rate per 2,000-c.r. arc 
has been reduced from £25 48. to £15. The New York Edison Co. 
has now 1,657,408 16-c.P. lamps contracted for in Manhattan. 
CALITORNIA.— The plan to develop 400,000 n.r. for the generation 
of electricity on the Feather River, Northern California, will 
involve an outlay of £10,000,000. Power will be supplied to all 
the towns in the Sacramento Valley, and two-pole transmission 
lines will be run 175 miles into San Francisco. Hydro-electric 
energy is already extensively used throughout the State. The 
California Gas and Electric Corporation carries electric power 


from Colgate to Oakland, around the Bay of San Francisco, a dis- 


tance of 219 miles. 


Wallasey.— Extensions have been decided upon by the 
electricity department at the U.D.C.'s generating station. New 
boilers are to be put in, and a 500-Kw. steam alternator installed. 


Walmer.—The U.D.C. has been informed by its adviser 


that it will probably find a difficulty in obtaining a company who 
would offer satisfactory terms at the present time for working the 
E.L. order.  Messrs. Edmundson's Electricity Corporation has 
intimated that it is not prepared to deal with the order, as 
the B. of T. and the L.G.B. would not now sanction the agreement 

tlined in 1901. Messrs. Foote & Milne have ottered to 
submit a proposal. The Council has decided to inquire whether it 
is now practicable for a company to work the order under a lease 
or otherwise. 


Waterford.—After further considering the matter, the 
Corporation has resolved not to oppose the application of the 
National Provincial Electricity Corporation for an E.L. prov. order 
for the town. 


West Bromwich.—The Electric L. and P. Committee 
has recommended that £800 be put to the relief of the rates from 
the profits of the electricity undertaking. | 


Willesden.— Draft forms of agreement for the hiring and 
hire-purchase of motors have been approved by the U.D.C. The 
electrical engineer has submitted a scale of charges for large power 
consumers. For each H.P. demanded, 15s. per quarter is to be 
charged, and the price per unit is to vary from ‘9d. to firms con- 
suming not more than 4,700 per quarter to 5d. to firms consuming 
over 50,000 per quarter. The total charge is in no case to exceed 
lid. per unit. 


TRAMWAY and RAILWAY NOTES. 


— — Á — M 


Altrincham.— The B. of T. has granted the U.D.C. a 


prov. order to construct electric tramways in the town. 


Bournemouth.—4A public inquiry was held at Bourne- 
mouth on Monday last by the Light Railway Commissioners, 
respecting an application for an order for the construction of a 
light railway from Bournemouth to Swanage, vid Branksome Park, 
and across Poole Harbour by means of a conveyor bridge. After 
hearing the case for the promoters, the Commissioners decided, in 
view ct the strong local opposition, that they were not justified in 
granting an order. 


Chorlton.—The Manchester Council has acquiesced in 
the proposal to include the cost of laying tramlines in Manchester 
Road and Barlowmoor Road in the estimates, thus carrying the 
tramway service through the Chorlton district, at a probable cost of 
£12,000. 


Continental Note.—SwrrzkRLAND.— The steam rail- 
way in the Birsig Valley has recently been transformed to electrical 
working. "The coaches, each fitted with four motors, are 153 metres 
in length, and take a supply of direct current at 750 to 1,000 volts. 
Power is generated at 6,500 volts three-pbase, 50 cycles, and is 
transmitted a distance of 5 km. to the sub-station at Obervil, where 
there are two converters each of 150 H.P., and a battery of accu- 
mulators of 250 ampere-hours capacity. 


India.—It is announced that the gauge of the projected 
Rawalpindi-Murree Electric Railway is changed from 2 ft. 6 in. to 
1 metre; the length of the line has been reduced, so that the 
capital outlay remains unaltered, the share capital being 
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Re. 50, 00, O00 in shares of Rs. 100 each, with power to issue 
debentures. The concessionaire is Mr. James Brown, of the Murree 
Browery Co., Rawalpindi. 


London.— METROPOLITAN Ramway.—The guards and 
conductors on the Metropolitan Railway have been ordered to clean 
out the electric carriages. The men are arranging to hold a meet- 
ing to protest against the “indignity” to which they have been 
subjected. 

NEW OUTER CIncLE Rartway.—A Bill is before Parliament for 
the construction of a new electric railway, 40 miles in length, 
destined to run between Feltham and West Ham (Royal Albert 
Docks), and called the London Outer Circle Railway. The engi- 
neers’ estimate for the constructional work is £3,320,000, but at 
least 45,000,000 will have to be expended before running opera- 
tions are begun. The company proposes to proceed with the work 
as soon as the necessary powers are granted. 

MreTROPOLITAN Drstrict RarLwav.— Delay was caused early on 
Thursday morning last week by the derailment at the Minories 
Junction of a car of an electric train proceeding to East Ham. 
A train proceeding in an opposite direction was passing, and before 
it could be brought to a standstill three or four of the cars in the 
centre scraped the corner of the derailed car. Very little damage 
was done to the rolling stock, but up to nine o'clock the line was 
blocked. 

L.C.C.—Captain Hemphill, in reply to questions, recently stated 
that the Highways Committee bad decided in favour of extending 
the electric tramways from the Angel, Islington, to the Cock, at 
Highbury. The tramways from Mare Street to Hackney would be 
proceeded with as soon as possible. 

The estimates for capital expenditure on tramways and electric 
supply in the financial year ending March 31st, 1907, have been 


prepared by the Highways Committee. On the southern system, 


including projected lines in West London, it is calculated that the 
total expenditure will amount to £725,500, while on the northern 
system the outlay comprises £436,000 for the acquisition of the 
undertaking of the North Metropolitan Tramways Co., and 
£942,223 for reconstruction works, the provision of rolling stock 
and sub-station machinery. The amount for power stations is put 
at £130,302. These make a total of £2,291,025 for the year. In 
addition to this the estimates includé £2,000,000 for the construc- 
tion and equipment of new tramways in the Bill now before Parlia- 
ment, the sum in question embodying £50,000 for electric supply 
purposes provisionally in the acquisition of land, erection of stations 
and laying of mains. 


Manchester.—On Monday a conference lasting three 
hours took place between the Manchester tramway men's repre- 
aentatives and a sub-committee of the Corporation, with regard to 
the question of pavment for Sunday labour. The result was 
that the men waived any demand except that of payment of time 
and a half rates for all Supday labour; the offer of the Tramways 
Committee of time and a quarter for overtime was withdrawn, and 
the dispute is to be submitted to arbitration. The sub-committee 
expressed its willingness to recommend the General Committec 
to riake the following otfer: “If the men's Association are willing 
to Lear the costs of the arbitration in the event of the award not 
beiug in the men’s favour, to refer to an arbitrator to be appointed 
by the B. of T. the question as to whether or not the drivers and 
guards are reasonably entitled to payment at the rate of time and a 
half for all Sunday labour, having regard to the concessions granted 
by the Committee im the past, to the present wages and working 
conditions of the men as compared with the wages and working 
conditions obtaining in other tramway undertakings, and to such 
other facts and arguments as may be submitted for or against the 
proposal ; also, if the majority of the men agree to be bound by the 
decision." The condition of the ballot was not agreed to by the men 
because there were a number of men employed who were not 
members of the men's Association. "Those men would gain by any 
concession which was got by arbitration, but they would not have 
to participate in the cost in the event of the men losing. 

The Committee has since agreed to delete the condition of a 
ballot among the whole of the men, so that the way is clear for 
arbitration on the Sunday labour question. The tramway men have 
expressed their willingness to stand or fall by the arbitrator's 
decision, and to pay the cost of the arbitration should they fail. 


Middlesex.—Under the agreement between the County 
Council and the Metropolitan Tramway and Omnibus Co., now the 
Metropolitan Electric Tramway, Ltd., the County Council has to 
pay the company the costs, charges and expenses of and incidental 


to the preparation, making and confirmation of the order. The 


engineer employed by the company made aclaim of £6,779 under 
this agreement. The matter was referred to arbitration, and the 
decision of the arbitrator, reported to the Council on Thursday of 
last week, was that he awarded the engineer £1,916 and costs, 
which he assessed at £606, each party to bear half the cost of the 
award, which he assessed at £345. The County solicitor has been 
directed to appeal to the B. of T. against the refusal of the Light 
Railway Commissioners to grant the application of the County 
Council for powers to construct a light railway from Edgware 
through Stanmore to the Middlesex and Hertfordshire county 
boundary. Application is to be made to the B. of T. for an exten- 
sion of time in which to complete the work authorised by the 
County of Middlesex Light Railway Order, 1903. The County of 
Middlesex (Waltham Cross and Enfield) Light Railway Order, 1906, 
has been approved in the form in which the B. of T. proposed to 


confirm it. 


Newcastle-on-Tyne.—The estimates for the Corporation 
tramways sbiw that in 1905 the Committee estimated to spend 


£205,239, but actually spent £191,280. The estimate for 1906 was 
£188,744, which did not include depreciation and renewals. The 
amount required for the ensuing twelve months is set down at 
£182,800, also excluding depreciation and renewals. Of that sum 
£60,000 is required for traffic expenses and £19,000 for general 
repairs and maintenance. The estimated income is put down at 
£202,000, giving an excess over expenditure of about, £19,000. 


Oldham.— As the result of the working of the Corporation 
electric tramways from March, 25th, 1905, to March 18th, 1906, the 
receipts totalled £82,830, being an increase of £18,240 on the 

revious year. The average earnings per car-mile have advanced 

m 10°46d. to 11°54d. In the number of passengers carried there 
has been an increase of 3,127,315. The wages paid were equal to 
306d. per car-mile, against 3:03d.; the electrical energy consumed 
was 1°85 units, against 1°72 units ; whilst the average receipts per 
passenger were 1'19d., as compared with 1:26d. twelve months ago. 


Penarth.—Messrs. Lewis & Fletcher, electrical engineers, 
Cardiff, propose to make application to the B. of T. for powers to 
construct a tramway between Penarth and Cardiff. 


Rochdale.—The Corporation tramway workers at 
Rochdale have sent a request to the Tramways Committee for time 
and a quarter for Sunday labour; that time worked over and above 
10 hours in any day be paid for at overtime rate; and that they 
be allowed one week's holiday per year, with pay. 


Salford.—The Salford Tramway Committee has received 
a request from the tramway men for an advance from 63d. to 7d. 
per hour, the rate at present obtaining in Manchester. There are 
about 250 drivers, and the same number of conductors, and the 
increase, if allowed, will mean at least £1,000 per year. At 
present the Salford men are paid 4d. per hour extra for Sunday 
labour. 


South Africa.—JoHANSNESBURG.—4À start has been made 
with the running of the electric trams. On February 14th the 
section from Fordsburg to Market Square was opened to the public. 
The subject of dealing with coloured passengers has been engaging 
the attention of the Council; it is decided that for the present 
three back seats on the top deck be allotted to such passengers, and 
if the traffic later on warrants it, trailers may be introduced. 

CAPE CoLoNvy.—An Act enforcing the use of life guards, to be 
approved by Government, comes into force on August lst next. A 
vertical board, or other arrangement, capable of merely thrusting 
aside obstacles will not be considered efficient. 


U.S.A.—New York Crry.—Dr. George A. Soper hus 
reported that the atmosphere of the subway is good, but that there 
are more pneumonia germs there than in the outside air. He severely 
criticises the filthy condition of the stations and cars. Recent 
inquests on subway employés show that the air is charged with 
minute steel particles, and Dr. Soper is quoted as saying that the 
wear on the rails amounts to one ton of steel dust per mile per 
annum. Mr. Herbert W. Hart, an Evglish engineer, avers that the 
rails are improperly gauged. Regarding new subways, the N.Y. 
Tribune prophesies that Mr. August Belmont will under-bid any 
possible rival by 41, 600, 000 on account of the present subway 
power plant being designed to supply enough power to operate 
three or four lines. The “merger” of the Belmont and Ryan 
traction systems has been completed, and has been declared legal. 
The new company—the Interborough-Mctropolitan—which will 
hold the stocks of the combined companies, has increased its 
capital from £3,000 to  £31,000,000. On March 4th fire 
destroyed the car-sheds of the Metropolitan surface line on 42nd 
Street, doing damage estimated at £50,000; and on March 10th 
another fire did damage to the amount of £15,000 at the Eighth 
Avenue barns. These structures will be rebuilt, and the power 
house on 129th Street is to be enlarged and improved at a cost of 
£30,000. 

New York, New Haven anp HARTFTOhD RAILROApDp.— This 
railroad will change its terminal from the Grand Central Station, 
New York City, to the new Pennsylvania Railroad terminal on 
34th Street when completed. The New Haven engineers have com- 
menced to convert the suburban lines from steam to electricity, 
and have sent several cars to the Westinghouse shops at Pittsburg, 
Pa., for equipment with electric motors. The underlying cause for 
the change of terminal is said to be a difference of opinion as to 
the use of a.c. motors between the engineering staff of the N.Y. 


_ Central and New Haven companies. 


OmaHa, NEB.— The Union Pacific and Southern Pacific Rail- 
roads have given an order for automatic electrically operated block 
signals for 2,342 miles of track from Omaha to San Francisco and 
Los Angeles. The equipment will cost about £600,000. 


West Ham.—The borough treasurer on Tuesday re- 
ported that hé estimated that the surplus available from the tram- 
ways undertaking for the year ending the 31st inst. would amount to 
£15,000. He recommended that £8,000 of this should be given in 
aid of the borough rate and the balance should be placed to the 
credit of the reserve fund. The report wasadopted. 


Telegraph Rates.— According to l Elettricista of Rome, 
for January 19th last, arrangements are being completed between 
France, Great Britain, Austria and Italy, whereby a reduction of 
50 per cent. will be effected on Press telegrame that are handed 
in for transmission between 6 p.m. and 9 a. m, 
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TELEGRAPH and TELEPHONE NOTES. 


Automatic Telephony.—lIt is stated that a syndicate 
has secured the British patent for the “ Lorimer” system of auto- 
matic telephony. 


Fanning Island.—The Press this week announced that 
- Fanning Island is to be disposed of by auction to any willing pur- 
chaser on the 17th prox., together with Washington Island. It 
appears that the owners by possession of the islands are bank- 
rupt, and are, therefore, desirous of selling them. Although, 
apparently, the British Government does not mind the acquisition 
of Fanning Island by other than British subjects, it has provided 
that the buyer must remain a Crown tenant. As the British 
Pacific cable lands on Fanning Island, the best thing the Govern- 
ment can do is to purchase the island itself. 


France.—During the Presidential election in France, 
special arrangements were made between Paris and Versailles to 
secure the rapid fransmission of the result. The French Adminis- 
tration provided 32 additional Baudot and 20 Hughes keys and 
35 telephone circuits. In the space of three-quarters of an hour 
92,000 words were sent, and the result of the election was known 
| 10 minutes after its declaration. 


German Telephones.—The German telephone system 
isto be greatly extended during the present year by the creation 
of 20 new localsystems. The length of aerial line to be erected 
will be 710 kilometres, and the wires will be 64,766 kilometres in 
length, of which 6, 555 kilometres will be bronze wire of 2 mm. * 
and the remainder of the same quality of 3, 4, 4:5 and 5 mm., or of 
copper. The most important lines to be constructed are those 
between Berlin, Bremen, Dresden, Danzig, Mainz, Munich, 
Hannover, Breslau and Magdeburg ; between Breslau and Magde- 
burg, Cologne and Nuremberg, Bresiau and Stettin, Frankfort-on- 
the-Maine and Hamburg, Hamburg and Stettin, Magdeburg and 
Stettin, and Hamburg and Rotterdam. The cost of these lines is 
estimated at 18,375,000 fr. 


Panama.—tThe construction and operation of a military 
cable, to be opened for commercial purposes between Key West, 
Guantanamo, and the Canal sone, bave been authorised. A maximum 
rate of 40 c. a word is to be charged.-—Bo«rd of Trade Journal. 


Portsmouth.—The L.G.B. has sanctioned the expendi- 
ture of £18,000 pon an extension of the municipal telephone 
system. 


Post Office Servants.—The Select Committee of the 
House of Commons which is inquiring into the Postal service sat 
last week, and Mr. Babington Smith, Secretary to the G.P.O., gave 
evidence. Comparing 1905 with 1885, he said the increase in 
wages for the same number of Officers was 11 millions sterling, 
representing an advance of 554 per cent. in the case of male tele- 
graphists at the Central Telegraph Office, 13 per cent. in the case of 
female telegraphists, 314 per cent. and 261 per cent. respectively in 
the case of male and female counter clerks and telegraphists. The 
advances had been out of all proportion to the rates of increase in 
other callings, as shown by official returns, and the witness showed 
by the numbers of candidates, the efficiency of the workers, and the 
fewness of resignations, that the Post Office pay was attractive. 
Sick leave, holidays, and other advantages represented substantial 
additions to the nominal cash wages. 


Postal Union Congress. — The Postal Union Congress, 
which has been twice postponed, will open at Rome on April 7th 
next. The Postmaster-General has appointed as delegates of the 
United Kingdom and various British Colonies Mr. Henry Babington 
Smith, C. B., C. S. I., Secretary to the Post Office, Mr. Arthur B. 
Walkley, principal clerk in the Secretary’s Office, and Mr. Henry 
Davies, I.S.O, Chief Examiner in the Accountant-General’s 
Department. Mr. Arthur G. Ferard, Principal Clerk for Foreign 
and Colonial business, will accompany the British delegation as 
secretary, and Mr. E. J. Harrington, of the Accountant-General's 
Department, as an attaché.— Times. 


Swansea.—The Corporation has been taken aback by the 
offer of the Postmaster-General of £17,000 for the municipal 
telephone system, which has cost £26,961. The Telephones Com- 
mittce thought the offer ridiculous. According to the Western 
Mail, it had the fixed idea that there should be no loss to the 
town by the transfer." The P.M.G. stated that a deduction would 
have to he made for depreciation; that the Corporation exchange 
buildi: g must be omitted, as it would probably be of no use, and 
that 60 per cent. of the cost was, in his opinion, a liberal offer. 


Wireless Telegraphy.—The Hamburg-American liner 
Deutschland has made a new record during her voyage from New 
York, wireless telegraphic messages having been exchanged with 
the station at the Lizard at a distance of 2,000 miles continuously. 

The Marconi Co. intimates that, if circumstances permit, tele- 
grams will, without additional charge, he transmitted to the first 
outward bound vessel passing the shore station for re-transmission 
by such vessel to the incoming vessels to which they are addressed. 
Telegrams so dealt with will subsequently be coufirmed by the 
shore station. 

According to /' Eclairage Electrique, the de Forest Wireless station 
at Coney Island has been able to communicate with the stations 
&t Galveston aud New Orleans, the distance overland being 1,900 
kilometres. The same distance was also covered by a message 
between Colon and Key West during the night, but it was 


- 


impossible during the daytime. Communication also was only 
possible during the night between the stations at Manhattan Beach 
and San Juan and Key West. 


Telegraphic Interruptions and Repairs :— 


à CABLES. INTERRUPTED, | REPAIRED, 
Trinidad-Demerara (No. 1.) .. i Pe Aug. 96, ped T “a 
Dominica-Martinique .. ee as a . May 7, vs 
St. Lucia-Martinique .. ES a eo. 09 May? 1901. oe 
Reissa-Issa (Yemen) Camaran ee v oe E 1909 .. T 
Cayenne-Pinheiro , . Aug. 1902 .. T 
Port Arthur-Chifa (Closed) .. .. Mar. 7, 1904.. ee 
Jamaica-Colon .. s : . .. Jan. 6, 1905 . 
Cedis-Ten @e ee ee ee e July 90, 1906 ee e 
Tarifa-Tangier a 8 ss Jan. 18, 1904 i 
Puerto Plata-Martinique E . Oct. 80, 1905 
8t. Vincent-St. Lucia .. Feb. 16, 1906 .. 
Tangier-Cadiz = a . Feb. 18, 1906 .. 
LANDLINES, 


eec Aug. 98, 1909 ee ee 
ee July 18, 1905 oe oo 
.. Feb. 12, 1906.. 


Puerto-Barrios 
Communioation with Brasil v via a Galveston 
Bachkale-Deliman 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aston.—April 2nd. Telephone installation for the 
Workhouse Buildings, Graveley Hill, Birmingham. W. H. White- 
house, Consulting Engineer, 37a, Waterloo Street, Birmingham. 


Belfast.—April 16th. Coal and ash conveying plant, 
bunkers and chain-grate stokers. See Official Notices" March 
23rd. 


Belgium.—April 19th. The municipal authorities of 
Couvin are inviting tenders for the concession for the public and 
private electric lighting of the town. Particulars may be obtained 
from, and tenders are to be sent to, Le Secretariat Communal, 
Couvin, Belgium. 


Belgium.—The B. of T. Journal for March 22nd 
contains a notice of a contract, open until June lst next, for 
supplying electricity to the town of Luxemburg for lighting and 
traction. 


Chester.— March 31st. Construction and electrical 
equipment of tramways (permanent way, bonde, and overhead 
equipment) for the Corporation. See '' Official Notices " March 9th. 


Dover.—April 2nd. Surface condenser and Edwards air 
pump for the Electricity Department. See Official Notices“. 
March 23rd. 


East Indian Railway.—4An indent for transformers and 
other materials for the electrical equipment of the transformer 
house at Howrah has been sanctioned at a cost of about Rs. 23,000. 
— Indian Engineering. 


Exeter.—April 11th. Overhead equipment for $ mile 


of tramway route. See “ Official Notices " to-day. 


Glasgow.—April 4th. Stores and fuel for the tramways 
department. Specification, &c., from Mr. J. Dalrymple, General 
Manager, 46, Bath Street. 


Greenock.—April 6th. The Greenock and District 
Combination Hospital Board invite tenders for (1) electric light- 
ing; (2) electric lifts; (3) telephones and e'ectrie bells for new 
combination hospital, in course of erection. Jobn Dixon, 
A. M. Inst. M. E., consulting engineer. Particulars from Colin Mac- 
Culloch, Clerk to the Board, Municipal Buildings, Greenock (one 
guinea, returnable). 


L. X Y. Railway.—April 2nd. Stores for 12 months, 
including signal and telegraph fittings, also signal, telegraph and 
electric light wires. Mr. Duffin, Stores Department, Osborne 
Street, Manchester. * 


Leeds. — April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 K w.), condensing plant and piping, for the elec- 
tric lighting department. See Official Notices“ February 23rd. 


Portsmouth. — April 10th. Stores, &c., for the Cor- 
poration. See Official Notices March 23rd. 


Roumania.— April 25th. Tenders for the Municipality, 
Turnu- Severin, for a concession to supply that town with electric 
light. Plans, specifications, &c., at the Municipal offices.— Bord of 
Trade Journal. 


St. Paneras,— Tenders are to be invited for materials 
for the installation of the electric light in the Workhouse buildings. 
The estimated cost of the work is £500. 


Salford.—April 21 st. 


One 750-KW. steam türbo-gene- 
rator and condensing plant. 


See Official Notices March 28rd. 
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Spain.—Applications have been received from :—(1) The 
Biscay Electricity Co. for the concession of a tramway in Bilbao; 
(2) the San Sebastian Tramway Co. for the concession of two 
electric tramways in San Sebastian. Up to April 12th is allowed 
for other proposals on more favourable terms, duly guaranteed, to 
be made.— Board of Trade Journal. 


Spain.—The B. of T. Journal for 22nd inst. contained 
notices of contracts open for an electric tramway concession in 
Madrid, and eight electric cranes for Huelva. 


Sunderland.—April 4th. Steam, &c., piping for Hylton 
Road station extensions. See Official Notices " March 231d. 


Sunderland.—March 30th. One 750-Kw. three-phase 
steam alternator, one 300-Kw. static transformer, and two portable 
air compressors for the electricity department. See Official 
Notices” March 9th. i 

Wallasey.—April 18th. Boilers, 500-Kw. steam alter- 
nator (single-phase), also extensions to electricity works buildings, 
for the U.D.C. See “Offcial Notices” March 23rd. 

Warrington.—April 10th. Earthenware ducts for the 
Electricity Department. See “ Official Notices " to-day. 

t 


CLOSED. 


Cardiff.—The T.C. has accepted the tender of Messrs. 
Balcke & Co., of London, for the supply of a cooling tower at the 
power station, at £2,440. - 


Canterbury.—The T.C. has accepted the tender of the 
Chloride Electrical Storage Co. for a Highfield semi-automatic 
booster, at £269. 


Cape Town.—The following tenders were received for 


the wiring of the offices in connection with the new Cape University 
Building :— 


Cunningham & Gearing £223 | Green & Trevett .. £857 
Geo. Findlay & co. 272 | Koch & Dixie. E 418 
Clyde Engineering Co. 850 


The wiring is to be carried out in galvanised wire duct. The 
supply and fixing of fittings is not included in these tenders. 


Chatham Dockyards.—The Lords Commissioners of 
the Admiralty have just placed with the British Thomson-Houston 
Co., Ltd., of Rugby, an order for five 5-H.P., ten 10-H.P. and two 
50-11. P. motors and rheostats for use in the Chatham Dockyards. 


Glasgow. —Messrs. Witting, Eborall & Co., Ltd., of 
Temple Bar House, E. C., inform us that the Glasgow Corporation 
has placed in their hands the construction of all the additional high 
Pressure switchgear required in connection with the extensions to 
the Port Dundas power station, and amounting to nine completed 
and 10 blank pauels. "This practically doubles the capacity of the 
original portion of the board, also executed by Witting, Eborall 
and Go., Ltd., and the whole board when completed will control 
and distribute energy at 6,600 volts from the 3, 000-Kw. three-phase 
generating plants, whose total capacity will eventually be 20,000 Kw. 
The value of the work already done and in hand is approximately 
£10,000. 


Lancaster.—The Electricity Committee has accepted tlie 
tender of Callender's Cable & Construction Co. for cables and 
mains. The tender of Messrs. Green has been accepted for the 
renewal of one section of the economiser. 


Leyton.—The U.D.C. accepted the following tenders on 
Tuesday :— 

Callender's Cable & Construction Co., Ltd., underground feeders. 

Stan. Zylberlast, condenser water cooler. 

London.—The following is a list of tenders submitted 
for certain electrical work at 22 and 23, Fenchurch Street, E.C. 
The ditference between the highest and lowest quotations leads one 
to think all sorts of things :— 

Partington & Co... £148 Strode $a .. £131 
Durell à $4 140 Allan (accepted) 89 
BATTERSEA.— The B.C. has accepted the following tenders :— 


80 arc lamp colunns for the Nine Elins and other extensions, Falkirk Iron 
Co., Ltd., £910 6s. 

Annual supply of electric incandescent luinps required in the various buildings 
ef the Council, British Thomson-Houston Co., Ltd., 8 and 16-c.p. lamps, 74d. 
each; Edison 4 Swan United Electric Light Co., Ltd., Sad. each. 

L.C.C.—The L.C.C. has accepted the tender of the Frodingham 
Iron & Steel Co., amounting to £2,750, for the supply of side-slot 
rails for the northern tramways in Kingsland Road. The list of 
tenders was given a week ago. "The following tenders were received 
for the fish plates required for the rails :— 

Continuous Rail Joint Co. . 
P. & W. Maclellan 
Frodingham Iron & Steel Co. 
Steel, Peech & Tozer. 

The above firms feudered out of nine who were asked to submit 
offers for the plates. It is proposed to entrust Messrs. Reid Bros. 
with the work, as an extension of an existing contract, of laying 
cable ducts in connection with the northern tramways, for a sum 
not exceeding £33,000. 

The Highways Committee has reminded the Council of the 
&cceptance last November of the tenders of the Western Electric 


(recommended) £523 
628 


(not to spe cification) 715 
(incomplete tender) 132 


Co., and W. T. Glover & Co., respectively, for the supply of D 
high-tension cables, and (2) low-tension cables, feeder pillars, 
for the Westminster to Wandsworth tramways and other lines. e 
the time it was mentioned that, in consequence of the uncertain 
state of the copper market, the tenderers had been'asked to submit 
rates of change of price a mile of cable, to be added to, or 
deducted from, their tenders, according to the actual price of 
copper a8 orders were given. The tenders above referred to were 
accepted on this basis, and the contract prices at that time 
amounted to £20,549 16s, and £37,860, respectively. Since the 
date of the acceptance of the tenders, the market price of copper 
has risen considerably, and does not show any immediate signs of 
falling. On the other hand, it becomes a matter of urgency to 
procure the cables required for the electric working of the tramways 
above referred: to. In these circumstances the Committee thi 
that the remainder of the cables, &c., to be supplied by W. T. 
Glover & Co. should be ordered without further delay. This course 
will involve additional expenditure of about £4,500, but of this 
sum £3,000 can be met out of the provision of that sum included 
in the contract price for contingencies, 

MARYLEBONE.—The B.C. received 27 tenders for the annual 
supply of engine room stores for the electricity department, and 
accepted the following :— 


Hobdell, Way & Co. Geipel & Lange 
W.H. Willcox, Ltd. British Insulated & Helsby Cables Co. 
Henley's Telegraph Works, Ltd. Baxter & Caunter. 

The B.C. has accepted the tender of |Messrs. Cloke Bros. to 
purchase the clinkers and ash at the generating station, estimated 
at 4,000 yards, for 12 months, at 6d. per yard. 


Madrid.—Messrs. Hudson & Bowring, Ltd., have 
received an order for thirty sets of lifeguards for the tramways of 
Madrid. This is a repeat order, a contract for 240 sets being awarded 
to the firm after exhaustive trials, presiged over by the Mayor of 
Madrid, against 40 competitors. 


Mussoorie.—The following is a list of the tenders sub- 
mitted for the e hydro-electric and waterworks scheme: 


| Price without Price with 
power pipes. power pipes. 
Johnson & Phillips, Ltd. 


$ £13,060 £20,960 
Brush Electrical F Co. 13,588 21,033 
Gavin Jones & Son ; e» 13,612 90,737 
Burn & Co. Em T 13,994 17,982 
Bruce Peebles & Co. ; (accepted) 14,985 ,895 
Lahmeyer Electrical Co. xx ts 14,482 — 
Bombay Hectrie Co.. T E 14,808 26,348 
Kilburn & Co. 15,162 20,341 
Jessop &Co. . 15,457 22,442 
Siemens Bros. & co. 16,122 19,985 
Crompton & Co. : = a " 16,166 20,079 
Octavius Steel & Co. .. M 825 ra 16,199 25,508 
Schroder, Smidt & Co. x vx x 16,206 23,190 
R. Hotz .. = ex es vs 16,448 2, 743 
Keymer & Co. 17, 168 27,916 
Scott Anderson.. 18,906 26,906 
Greaves, Cotton & Co. 18,846 98, 146 


Mr. C. H. Shanan, the municipal electrica engineer, informs us 
that the above figures are open to correction, as there were so many 
alternatives offered by the different firms tendering, that such a list 
is very hard to draw up. They may be assumed to be as accurate 
as possible under the circumstances. As the price of the pipes 
differed so very much, it has been decided to separate them from 
the main body of the contract for the present. 


Newmarket.—The D.P. Battery Co. have secured the 
order for 230 L.L. 19-plate cells for the Newmarket central station. 


Shanghai.—Messrs. Bruce Peebles & Co., Ltd., have 
received from Messrs. C. A. Parsons an order for an 800-Kw., 2,000- 
volt, 50-period, single-phase, turbo type alternator for the Shanghai 
Municipality. This machine runs at 1,500 revs., and the order 
includes a direct-coupled exciter. 


i 

Sunderland.—Messrs. Bruce Peebles & Co., Ltd., have 

secured the order from the Corporation for a 250-Kw. motor- 

generator for the Pallion sub-station. This machine is to run at 

500 revs. and 50 periods, the alternating current voltage being 
5,000, and the continuous current 250. 


West Ham.—The Corporation on Tuesday considered 
tenders for a motor-generator and accepted the lowest, that of the 
General Electric Co., Ltd., for £1,190. 


Hard-Drawn Copper Wire.— In the Harvard Engineer- 
ing Journal for November last, an account is given by Mr. T. B. 
Doolittle of the introduction by him of hard-drawn copper wire 
into the electrical industry. His experiments and the first instal- 
lation were carried out at the works of the Ansonia Brass and 
Copper Co., in 1877, but it was not until 1884 that the material 
came into extended use. Needless to say, thousands of miles have 
been erected since that date. While soft commercial copper has 
a tensile strength of 28,000 lb. per sq. in. with an elongation of 36 
per cent., hard-drawn copper has a tensile strength of 64,600 lb. 
per sq. in., and an elongation of about 1 per cent., being consider- 
ably stronger than iron wire and having only one-seventh of the 
resistance of the Jatter for the same dimensions, with an impedance 
estimated (for telephonic purposes) as only one-ninth as great. 
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FORTHCOMING EVENTS. 


To-day’s Events (Friday, March 30th).—At 9 p.m. Royal Institution. Prof. P. 
Zeeman (Amsterdam) on Recent Progress in Magneto-Optios. 
Electrical Standardising, Testing and Training Institution. Mr. J. B. C. 
Kershaw on Fuel Economy in Electric Lighting.“ 
At 8 p.m. Electro-Harmonic Society. Last Smoking Concert of the 
season. 


— — 


Saturday, March 31st.-—At 3 p.m. Royal Institution. Prof. J. J. Thomson on 
„The Corpuscular Theory of Matter.“ (Lecture V.) 
At 7.90 p.m. Glasgow Technical College Scientiflc Society. 
General Moeting. 
Monday, April 2nd. At 7.30 p.m. Society of Engineers. Meeting at the Royal 
United Service Institution. 
At 8 p.m. Society of Arts. Cantor Lecture by Prof. V. B. Lewes on 
* Fire, Fire Risks and Fire Extinction." (Lecture IV.) 
Wednesday, April 4th. - At 7.30 pm. I.E. E. (Birmingham). 
Thursday, April 5th.—At 5 p.m. Royal Institution. Prof. B. Hopkinson on 
Internal Combustion Engines." (Lecture III. 
At 8 p. in. I. E. E. Electrical Equipment of the Aberdare Collieries of 
the Powell Duftryn Co.,“ by Mr. C. P. Sparks. “ Electric Winding 
Considered Practically and Commercially," by Mr. W. C. Mountain 
(abstract of paper read at Manchester). Conclusion of Discussion. 
At 8 p.m. Civil and Mechanical Engineers“ Society. Mr. G. IVA. 
Meynell on Steam Turbines.” ; 
At 8.30 pan. Chemical Society. Meeting. 
Friday, April 6th.—At 7 p.m. I.E.E. (Manchesteri. General Meeting. Mr. 
D. L. Sands on “ The Selenium Photometer.” 
Saturday, April 7th.—At 8 p.m. Royal Institution. Prof. J. J. Thomson on 
„The Corpnscular Theory of Matter.” : 


Annual 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


THE following orders are issued :— 
Monday, April 2nd.—'* A' Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m; N. C. O. class, 9 p.m. 

Tuesday, April 3rd.—'* B" Company, recruits’ infantry drill, 6 p. m.; technical 
instruction, 7 p. m.: medical examination recruits, 7 p.m. 

Wednesday, April ith.—'' A" badge examination for A“ and “B” Com- 
panies. 

Thursday, April 5th, —'' C" Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m. 

Friday, April 6th.—'*D"' Company, recruits’ infantry drill, 6 pm.; technical 
instruction, 7 p.m. 

Saturday, April 7th. —Week-end instruction for “ D" Coinpany. 

J. H. S. PHILLIPS, Captain B.E. 
For O. C. E. E. R. E. (V.). 


NOTES. 


The Wolfram Lamp.—It is reported from Vienna, 
that the German patents for the Wolfram lamp have been sold to 
financiers at Augsburg for the sum of £40,000, of which one-half is 
payable in cash, and the other half in shares of à new company 
which is to be formed with a paid-up share capital of £42,500 for 
the development of the invention in Germany. The manufacture 
of the lamp his been entrusted to the Augsburg-Lechhausen 
Glühlampen Fabrik, of Georg Ludecke & Co. It is stated that the 
acquisition of the English patents by the Austrian inventors, or 
patent holders, of the lamp has been postponed. The lamp is the 
invention of Herr Koszel, and a 15 per cent. share in it has been 
secured by the Vereinigte Elektrizitiits Gesellschaft, of Buda- 
Pesth, together with the licenses for Austria-Hungary, Italy, 
Russia, Belgium, Spain and Portugal. This company has a share 
capital of £41,000, and is now, with the gaarantee of two banks, 
increasing it to £166,000, and changing the title to the Ver. 
Gluhlampen und Elektrizitiits Gesellschaft. In the International 
Glow Lamp Syndicate, the company has an allotment of 3, 100.000 
lamps per annum, and reccives on national grounds special con- 
sideration at the hands of the Hungarian Postal Administration. 
The augmentation in the share capital, and the alteration in title, 
would appear to iudicate the conipany's intention to develop its 
foreign licences for the Wolfram lamp, which is claimed, according 
to sensational Vienna Bourse reports, to have a life of 6,000 hours, 
and to be exceedingly economical in the consumption of energy. 


Glasgow Electrical Contractors’ Dinner, — The 
annual dinner of the Scottish Section of the Electrical Contractors’ 
. Association. was held in the Grosvenor Restaurant, Glasgow, on 
Wednesday last week. Mr. Thomas Wright (president) occupied 
the chair, and the company numbered over 70. The toast of “The 
Local Branch of the Association " was proposed hy Mr. W. W. Lackie. 
chief engineer to the Glasgow Corporation Electricity Department. 
In the course of his remarks, he said that the clectrical contractor 
was the best friend of the supply undertaking, and he only wished 
that the contractors and the electricity departments’ officials had 
more frequent opportunities of meeting together in a social 
eapacity. It their Association had done nothing beyond bringing 
the interests of the profession)before the Board of Trade and Parlia- 
ment, in the opposition which they had organised to certain 
Parliamentary Bills, they would have done very good work. Mr. 
Wright (the chairman), in responding, thanked the proposer of the 


toast for his complimentary remarks. He could almost feel for his 
friend Mr. E. L. Berry, of the parent Association, whom they had 
present that night. Mr. Berry no doubt would like, if he could, 
to say the London contractors were on the same terms of friendship 
with the London County Council as they enjoyed in Glasgow with 
the Corporation Electricity Department’s officials. Proceeding, Mr. 
Wright referred to the work of the local association, and said that 
during the year they had on two occasions met with the con- 


tractors who were still outside the Association, and they had suc- 


ceeded in getting some of them to join. The difficulties 
connected with their business would never be overcome until 
they had the whole of the members of the profession connected 
with the Association. It was sometimes said ty contractors that 
they were getting on well enough without joining the Association, 
but those people had to remember that they would not get on so 
smoothly but for the operations of the Association. Individuals 
could do a lot, but they could not face the great Corporations nor 
the federated manufacturers. The Cable-Makers’ Association would 
never have granted them the concessions which they had done, had 
they not known that the contractors had a strong Association behind 
them. As it was, they were looking forward to rcaping the benefit 
of one part of the agreement which they had come to with the 
Cable- Makers’ Association, in the shape of 74 per cent. on all cable 
bought for the year. Another important part of the work which 
the parent Association had done was in resisting the London County 
Council. That Council attempted to carry a Bill through Parlia- 
ment, which would have given them the power to carry out the 
whole of the wiring in London. The Association appeared 
before the Committee in the House of Lards and succeeded in 
getting that part of the Bill thrown out. They thought they had 
killed it, but it had come to life again and would have to be fought 
once more. If that Bill were carried it would form a precedent for 
every Electrical Bill that had to pass the House of Commons, and 
every municipality and supply authority by having those clauses 
put into their Bills would have a power given them which 
would enable them to do practically the trade of the electrical 
contractor, 


The Olympia Electrical Exhibition Balance-Sheet. 
— Mr. W. Davenport, the secretary of the Executive Committee 
Electrical Exhibition, 1905, writes as follows:—'' I am instructed 
to inform you that the final balance-sheet of the Olympia Elec- 
trical Exhibition, duly audited, was received and adopted at a 
mecting of the Executive Committee held on the 19th inst. The 
financial result shows a profit balance of £93,653 9s. 1d., and after 
returning to all exhibitors a rebate of 25 per cent. on the amounts 
paid by them for space, which absorbed a sum of £2,168 1s. 3d., 
there remains a balance of £1,515 7s. 10d., which has been dealt 
with as follows: -A donation of £350 has been made to the Bene- 
volent Fund of the Institution of Electrical Engineers, instead of 
£250 as previously announced. A donation of £650 has been made 
to the Electrical Trades Benevolent Institution, under the auspices . 
of the National Electrical Manufacturers’ Association, Incorporated. 
The balance of £515 7s. 10d. will be invested in the names of 
trustees to form a nucleus of a fund for starting another Elec- 
trical Exhibition, which must be held in London under the auspices 
ofthe Institution of Electrical Enginecrs. In the event of no such 
Exhibition being held within five years, this balance to be divided 
between the two Benevolent Funds above mentioned in the same 
proportions as now allocated. The trustees are Sir Wm. Precce, 
Mr. HF. Cunliffe Owen, Mr. J. E. Kingsbury, Mr. C. S. Northcote, 
and a nominee of the Incorporated Municipal Electrical Asso- 
ciation." 


Institution and Lecture Notes. —  LivERPOoOL 
ENGINEERING SocrETY.—" Electrical Testing" was the subject 
of a paper read by Dr. E. W. Marchant, A. M. I. E. E., before 
this society on Wednesday last week at Liverpool University. 
Mr. J. Reney Smith, President of the Society, presided. Electrical 
tests, Dr. Marchant said, might be divided into two large groups: 
(1) Tests on materials; (2) Tests on apparatus, machinery, and 
complete installations. Speaking of the first, the Professor said 
that the use of materials of good quality was cssential for the 
successful manufacture of any electrical machine. After noting 


points in reference to iusulation resistance and dielectric strength, 


tests of the magnetic qualities of iron were dealt with. In 
determining hysteresis loops for ring samples of iron it had been 
found convenient, the Professor said, to adopt the double winding 
first suggested by Evershed and Vignoles, and to carry the iron 
through the various stages of magnetisation quite continuously. 
For testing bars of iron, some form of yoke method was used. He 
desired .to say a good word for the old Hopkinson bar and yoke 
method, in which the bar was split and the coil for measuring the 


induction through it was withdrawn rapidly by withdrawing one 


half of the split bar through the yoke. If the Crompton yoke 
method were used, in which the bar was cuntinuous and the fiux 
threading the iron coil was measured by reversing the current. 
through the exciting coil, a galvanometer of long period must be 
used if accuracy was to be attained. Proceeding to speak 
of tests on apparatus and machines, instruments and meters, Dr. 
Marchant said that, for alternating currents, the best semi-standard 
he had found wasa Kelvin multicellular voltmeter; for higher 
accuracy a reflecting instrument should be used, while for alter- 
nating-currents the Kelvin balance served as a very suitable 
standard for measuring power. Another very satisfactory instru- 
ment was a deflectional retlecting wattmeter. Data of a number of 
tests on many different meters were given, the results, in the Pro- 
fessor's opinion, showing what a high degree of accuracy had been 
attained in the manufacture of meters. Speaking of incandescent 
lamp testing, the effective testing of lamps waa, he said, a very 
difficult. matter, since the satisfactory running of a lamp depended 
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so much on the kind of treatment to which it was subjected. The 
only scientific test that could be made was one on constant 
penn ; running under those conditions it was possible to predict 

irly closely how any particular type of lamp would behave. A 
large number of tests had been carried out by Mr. H. F. Howorth 
in that laboratory on the luminous efficiency of different lamps 
running under constant pressure, with alternating.current of 50 
cycles frequency, and the results, though not yet complete, were 
most interesting. It was no uncommon thing to find that two 
lamps rated at the same candle-power, and in some cases even 
made by the same maker, gave quite different amounts of light. 
In tests made so far, it had been found that the general character 
of a lamp's behaviour could be determined fairly accurately after a 
six-hour run. It would, Dr. Marchant thought, be desirable, 
where lamps of high efficiency were essential, that tests should be 
carried out which lasted at least that length of time. "The testing 
of electrical machinery was treated briefly, different sets of 
apparatus used for the purpose being described. Dr. Marchant also 
gave & brief description of the laboratories of applied electricity in 
the building in which the meeting was held. 

The President, in moving a vote of thanks to Dr. Marchant, said 
it was a new departure to them to hold their meeting in the Uni- 
versity building, and he thought that in future the aystem might 
be adopted more than it had been in the past. 

Mr. T. L. Miller, alluding to Dr. Marchant's references to speci- 
fications for cables, thought that if they took a cable for house 
work onthe megohm resistance per mile, they would probably get 
an inferior cable. If thev asked for a graded cable, they would get 
something higher than they asked for, and something which the 
makers were prepared to guarantee. 

Mr. 'Thomas Duncanson said that most meters were very accurate 
to start with, but after a time theré was a variation. 

Mr. Edward Allen (gas engineer) said the records of electric meter 
testing in Liverpool compared very badly with the testing of gas 
meters, and in assessing the gas meters the customer had 2 per cent. 
granted him. With regard to lamps, it was gratifying to the pro- 
fession that the results were more satisfactory per watt than they 
used to be in the old davs, but he thought there was a great 
5 required. He had tested a 2, 000-C. . electric lamp, 
and found it giving 1, 200 candles, and a 1, 000-c. p. electric lamp and 
found it giving 600 candles, so that there was evidently room for 
improvement. He spoke very kindly of electricity, because they 
were using it in their own works for power; not, however, for 
lighting. 

Dr. Marchant replied briefly, and then the members proceeded 
to the laboratory to view some of the testing apparatus of which 
he had spoken. 

THE INSTITUTION OF ELECTRICAL ENGINEERS (STUDENTS' 
SEcTION).— The Committee of this Section is organising a visit to 
Manchester and district from Monday, April 23rd, to Saturday, 
April 28th. A break will be made in the journey at Rugby to visit 
the works of the British Thomson-Houston Co. The following is 
* the full list of the works to be visited : — 


Monday Afternoon. — British Thomson-Houston Co., Ltd., Rugby. 
Tuesday Morning. — Messrs. Crossley Bros., Ltd. 

Tuesday Afternoon.--Chloride Electrical Storage Co., Ltd. 

Wednesday Morning.— British Westinghouse Co., Ltd. 

Wednesday Afternoon.—General Electric Co., Ltd. 

Thursday Morning.--Lancashire Dynamo and Motor Co., Ltd. 
Thursday Afternoon. —Messrs. John Musgrave & Sons, Ltd., Bolton. 
Friday Morning. United Electric Car Co., Ltd., Preston. 

Friday Afternoon.. Messrs. Dick, Kerr & Co., Ltd., Preston. 

Saturday Morning.— Manchester Corporation electricity supply stations. 


On 21st inst. in the Elswick Institute, Newcastle, Prof. Thornton 
lectured on “ Electric Currents: their Nature and Properties." 

AMERICAN STREET AND INTERURBAN RatLway ASSOCIATION.— 
This Association, which has recently been enlarged and reorganised, 
now represents 250 light railways in all partsof the U.S.A. Among 
the objects of the Association is the standardieation of equipment 
and the perfecting of a method of book-keeping and statistics 
suitable for international use. Its method of accounting is said to 
be already used on the Glasgow tramways. 


The Electro-Medieal Quackery Case.— Tbe hearing 
of the charges against '' Professor" Richard was continued for the 
fifth day last week. A large number of additional charges were 
mentioned, and expert medical evidence was given to show that 
prisoner's claims to be able to effect certain cures of blindness 
electrically were absurd. The case was adjourned for a week, 
defendant being admitted to bail. 


Electric Shock Fatality.—4An inquest was held at 
West London last Saturday into the death of Ernest Richard Bone, 
an assistant electrician, aged 26, who had been in the service of 
the Central London Railway for 11 months. According to the 
evidence of Robert Prinn, electrical engineer at the Notting Hill 
Gate sub-station, Bone and he were discussing the advisability of 
s u: lts being tightened on the high-tension board, where there was 
2 voltage of 5,000, when Bone, in pointing to a bolt above the level 
of his head, accidentally touched the “live” bolt. Prinn dragged him 
down, and he said, I'm all right," but became unconscious. A doctor 
was sent for and artificial respiration was resorted to for two hours 
without effect. They had rubber gloves to use, but they would have 
given no protection at high tension. Had any work been necessary 
there they would have had to switch the current off. Mr. E. P. 
Grove, chief engineer on the railway, said there was a voltage of 
5,000 on the high-tension board, which was used to convert a volt- 
age of 5,000 alternating to 300 and then to 550 continuous current. 
Work would not be attempted without cutting the current off. It 
was by pure inadvertence that the deceased in raising his haud to 


point touched the live bolt. Medical evidence showed that there was 
& deep burn on the index finger of the right hand, and also on the 
knee. Death was due to syncope, from tbe electric shock. The 
jury returned a verdict of Death from an Accidental Cause.“ 


Gas Power.—The Burton-upon-Trent Corporation has 
felt it necessary to make very material reductions in the price of 
gas for power purposes to compete with the producer plants. In 
fixing these prices it has been assumed that a producer plant below 
10 H.P. cannot compete very successfully against town gas, so the 
annual consumption on which the reduction takes place is what one 
would expect for producer plante of about 10 H. p. capacity. There 
are only two producer plants in Burton at the present time. 
Electric power has prevented other cases arising, and the 
reductions in gas just adopted have also stopped several intending 
DUI ME from installing producer plants. The Electricity and 

amways Committee has instructed Mr. P. J. Pringle, the borough 
electrical engineer, to report on reductions in the present prices 
for electric power somewhat on the same basis as the recuctions in 
the price for gas. The alterations just recently passed by the 
Council with regard to the charges tor gas are shown below; the 
price per 1,000 cb. ft. before the revision was 2s. 4d. for power. 
For gas supplied within the borough for gas engines only :— 

(a) When the quantity supplied per annum is 
400,000 cb. ft., at the rate of 28. 4d. per 1,000 cb. ft. 

(b) When the quantity supplied per annum on one premises is 
400,000 cb. ft. and under 3,000,000 cb. ft., at 1s. 9d. per 1,000. 

(r) When the quantity supplied per annum on one premises is 
3,000,000 cb. ft. and over, at the rate of 18. 6d. per 1,000 cb. ft. 


under 


New Parliamentary Bills.—According to a recent 
B. of T. return, there are 25 Tramway Bills before Parliament, 
relating to 92 miles of track, and representing an outlay of 
£2,913,537. There are also 28 electricity supply schemes, including 
the London Power Bills, which in the aggregate involve a capital 
outlay of over 18 millions sterling. 


Municipal Contracting at Liverpool.—The questions 
of trading in the electrical department of the Liverpool Corpora- 
tion, and of the effect of such tradiug on electric light contractors 
in the city, have been raised in a direct and interesting way. On 
January 30th last Messrs. E. Forrester & Co., electric lighting 
engineers, addressed a letter to the Electric Lighting Committee, 
stating that they would like to know if the Committee were aware 
how they (the correspondents) and other firms engaged in the 
electric light and fitting business were deprived of work, and in 
many cases undercut iu estimating for work, by the electrical 
engineering staff in Highficld Street. As a specific case, that of 
the fitting of an oftice at No. 14, Castle Street, was cited. The 
firm stated that they estimated for the electrical tittings and were 
under-estimated by the Corporation department; they therefore 
decided to watch the progress of the work. In their opinion, the 
amount for which the Corporation department had tendered would 
not represent the cost of the wages of the members of the staff 
engaged on the work. . 

A reply, dated Februay 16th, was received by the firm in ques- 
tion from Mr. Alfred Clough, resident electrical engineer. It 
stated that the contracting business of the Corporation was acquired 
by it under Parliamentary powers from the Liverpool Electric 
Buppiy Co., Ltd., for the benefit of the ratepayers at large. 

A second letter, dated February 26th, was sent by Mr. E. 
Forrester to the Electric Lighting Committec, urging that his 
firm begged to differ from the remarks in tbe letter sent to them, 
that any work done by the Electric Lighting Department was done 
for the benetit of the ratepayers at large. The opinion of the firm, 
based on facts, was that it acted to the contrary, and was only for 
the benefit of the select few. 

On March 12th the town clerk wrote officjally to Messrs. 
Forrester, stating that their letter had been submitted to the Com- 
inittce, and that he was instructed to inform them that the Com- 
mittee were carrying on the business under statutory powers, as 
obtained from the Liverpool Electric Supply Co., Ltd. The Com- 
mittee had not made any change in the character of the business, 
since it acquired it, and having regard to its position as 
trustee for the public, it did not consider it would be justified 
in abandoning any portion of the lighting company's business which 
could be carried on remuneratively. Thereat, for the time being, 
the matter stands. 


Niagara Falis.—It is stated in a report to the Ontario 
Legislature that the utilisation of the Falls for power purposes has 


already reduced the volume of water flowing over by 7 per cent., or 


from 222,400 to 205,000 cb. ft. per second. Though this has caused 
no appreciable effect on the Falls, a reduction three times as large 
is in contemplation. The report states that the agitation to 


- restrict the further abstraction of the Niagara River water is well 


founded, and suggests that the whole subject be referred to an 
international commission appointed by the Governments directly 
interested. The Times says that 11 American and six Canadian com- 
panies are at present using the Falls for power purposes, and that 
10 more charters have been given to companies granting them 
power to use the Falls. 

A Toronto dispatch to the Daily Chronicle says that the matter 
is a Canadian rather than a British problem, and it would be wise 
for the British Minister at Washington to leave the negotiations 
connected with it largely in Canadian hands. 

The Dominion Government proposes to tax the electricity 
generated on the Canadian side and exported to the United Statos, 
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and it may attempt to assert its sovereignty over the whole of the 
Canadian side, in which case the Province of Ontario will protest. 

A dispatch from Washington to the Times says that Mr. 
Roosevelt, in a Message to Congress, recommends the passing of a 
Bill to preserve Niagara Falls without waiting for any treaty with 
Canada to be made. 


Information Wanted.—A correspondent wants the 
address of makers of rotating switches for changing letters to form 
different words in electric flash signs. 

Another correspondent inquires the address of a company formed 
to construct electric tramways outside Cairo. 


Water-Power for Sale.—In the Times of 24th inst. 
is advertised a Canadian developed water-power of 28,000 H.., with 
a fall of 19 ft., on the Winnipeg River, to be sold by auction at 
Ottawa on July 5th. 


Appointment Vacant.— Station superintendent for 
Pigeon House generating station, Dublin (£200 +). 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ELNCTRICAL RV. posted as to their movements, 


& 


Central Station Engineers.— Mr. J. A. CRowTHER, 
mains superintendent at the Coventry electricity works, having 
resigned, the Electric Light Committee have appointed Mr. W. J. 
Marston, the senior charge engineer, to be outside superintendent. 

Last Saturday at the Nelson Corporation electricity works Mr. 
FENTON, who for a few years has been employed at the works as an 
engiueer, and who is shortly leaving for Canada, was presented 
with a handbag, shaving outfit, and a pipe and pouch. Mr. Henry, 
tramway manager, made the presentation on behalf of the employés. 
| Mr. H. J. NisBETr, managing engineer at the Sheerness electric 
power station, a presentation to whom was mentioned in our issue 
last week, has been promoted to the head office of the B.E.T. Co. 

The Hammersmith B.C. has been recommended to grant the 
following increases of salary to officials in the electrical depart- 
ment :—Mr. F. HILL, from £325 to £350; Mr. R. H. Paterson, 
from £250 to £300. NA 

The Shipley U.D.C. has increased the salary of Mr. S. D. 
ScHOFIELD, electrical engineer, from £250 to £275 per annum. 


Tramway Officials.—The Manchester T.C. on March 
21st rejected, by 42 votes to 25, a recommendation from the Tram- 
ways Committee to increase the salary of Mr. OARkks, traffic 
superintendent, from £400 to £425, and also a recommendation to 
increase the salary of Mr. HuGueEs, secretary to the Electricity 
Committee, from £400 to £425. The salary of Mr. Jas. Woop, 
financial superintendent to the Tramways Committee, was increased 
from £375 to £400 per annum. 

The employés of the Sunderland Corporation tramways have 
presented a silver tea set to Councillor T. SumMERBELL, M. P., the 
late chairman of the Tramways Committec. 

At a smoking concert on Tuesday, Mr. HowELL J. Davin, traffic 
superintendent of the Cardiff Corporation Tramways, was presented 
with a gold watch and chain by the employés of the department, to 
celebrate the completion of his fifteenth year of service. Mr. 
Arthur Ellis presided and made the presentation. 


General.—On Saturday evening, February 24th, a repre- 
sentative gathering of Durban electrical engineers assembled at the 
Royal Hotel to bid farewell to Mr. H. P. BAILEY, the South 
African manager of the India-Rubber, Gutta-Percha, and Tele- 
graph Works Co., Ltd., of Silvertown, London. Thechief Govern- 
ment electrical engineer (Mr. F. W. Mills) was in the chair, and 
was supported by the borough elcctrical engineer, Mr. John Roberts. 
Amongst others present were Mr. T. P. Pask, assistant Government 
electrical engineer; Mr. A. Taylor, assistant borough electrical 
engineer; Mr. D. C. MacIlleron, Government telegraph engineer; 
Mr. H. N. Thomas, municipal tramways manager; and Mr. F. 
Margrie, manager for Messrs. Hubert Davies & Spain, of Durban. 
In presenting a silver cup to Mr. Bailey, the chairman feelingly 
expressed the regret of the company and of the electrical fraternity 
throughout South Africa at the departure of the Silvertown Co.’s 
popular manager, and hoped that it would not be long before he 
again returned to Natal. During the course of the evening a pro- 
posal for forming an Association of Electrical Engineers in Natal 
was discussed, aud it was unanimously decided to celebrate its in- 
ception at an early date with a dinner. 

It is announced that Mr. H. LLEWELLYN SMITH, C.B., has been 
appoi! ted to discharge the duties of permanent secretary to the 
Board of Trade during the absence of Sir Francis J. S. Hopwood, 
in South Africa. 

Mr. Jonn F. WALLACE, formerly chief engineer-in-charge of the 
US. Isthmian Canal construction, has received an appointment 
with the Westinghouse Co. at a salary of £10,000. Mr. Wallace 
was formerly closely associated with Mr. George Westiughouse in 
his various electric traction enterprises. 

Nr. T. RoLAND Wottaston, M. I. M. E., consulting engineer, 
notifies that he has removed his offices to Lord's Chambers, 26, 


Corporation Street, Manchester. This is also the new address of 
the Electrofons Co. 

Mr. W. E. WABBILOW, A. M. I. E. E., is resigning the editorship of 
the Electrical. Magazine, and will shortly start business as eléctrical 
publicity expert and consulting engineer at 49, Milford Avenue, 
Watford. ! 

Mr. R. F. BorriNG, one of the directors of Messrs. Harris, Lee 
and Co., Ltd., of Johannesburg, is expected in London at the end 
of this month. He can be seen at the firm's London address (165, 
Queen Victoria Street, E.C.) by appointment. 

The male staff connected with the Blackburn District of the 
National Telephone Co., Ltd., held their annual dinner and smoker 
at the White Bull Hotel, Blackburn, on Saturday, covers being 
laid for 70. The district manager, Mr. C. Remington, M. I. E. E., 
presided, and at the outset said he was honoured by presiding over 
80 large a gathering, more especially as all grades of the company's 
service were represented. He regretted the inability of Mr. 
Shepherd and Mr. Prout to be present, but he bad received 
messages of good wishes from both gentlemen. They were all 
gratified to have amongst them Mr. Ashton (Lancaster) and Mr. 
Arthur (Preston), both of whom had gone to great trouble so as 
to be once more amongst old colleagues and old friends. He 
alluded to the good feeling existing between the various depart- 
ments of the huge concern, of which they were all representatives. 
The programme of music and songs that had been provided by Mr. 
Etherington, secretary to the Dinner Committee, was lengthy and 
varied. 


Obituary.—We record with regret the death of Mr. 
CARL HEIN RICOH vox SIEMENS, M. I. C. E., M.LE.E., chairman of 
Siemens Bros. & Co., Ltd., who passed away last week at Mentone. 
Mr. Siemens was born in 1829 at Menzendorf, in Mecklenburg ; he 
was the sixth son in a family of eleven sons and three daughters. 
For the greater part of his life he co-operated with his brothers 
Ernst Werner, William and Friedrich, and with the first-named 
two he was instrumental in the development of the firms of Siemens 
Bros., and Siemens & Halske, and of the various undertakings with 
which the name of Siemens is associated. As an inventor his name 
is not so well known as those of his brothers, but he was a man of 
great energy and perseverance, and made a name as a capable ad- 
ministrator and organiser. 

After the death of his father in 1839 he lived for a time in Lübeck, 
and subsequently completed his school days in Berlin. Later he 
became the assistant, in the firm of Siemens & Halske, of hie eldest 
brother, the late Dr. Werner von Siemens, whom he helped to lay 
the first underground wires. In 1848 William, Carl and Friedrich 
followed their elder brother to the war, the last two entering the 
Schleswig-Holstein army as volunteers, and remaining till the con- 
clusion of the armistice. Carl afterwards entered a chemical 
factory in Berlin, which he soon quitted to assist Werner in the 
maintenancs of the telegraph lines. In 1851 he, with Friedrich, 
represented the Berlin firm at the London Universal Exhibition, 
and at a later date was appointed manager of the Paris branch of 
the Berlin firm; in 1852 he came to London to take charge of the 
London office of his brother William, who was then engaged at 
Birmingham on researches in connection with the regeneralive 
Steam engine. In the same year the Berlin firm was entrusted by 
the Russian Government with important telegraph contracts, which 
resulted in Carl being appointed to take complete charge of the firm's 
interests in Russia, and it was mainly owing to his energy and ability 
thatthe Russian business grew so rapidly and to such considerable 
proportions. In 1855 he took charge of a large branch factory at St. 
Petersburg. In the year 1864 Mr. Haleke severed his connection with 
the London firm, which was thenreconstituted withthethree brothers, 
Dr. Werner Siemens (of Berlin), Mr. Charles William Siemens (of 
London) and Mr. Carl Heinrich Siemens (of St. Petersburg), as 
partners. This business was carried on from the beginning of 
1865 as “ Siemens Brothers.” In 1859 Mr. William Siemens found 
that his private work was engrossing his time and attention, and 
requested his brother at St. Petersburg to share in the management 
of the London business. Carl had already erected all the most 
important telegraph lines in Russia under enormous difficulties, 
and, owing to the expiration of the Russian maintenance contracts, 
he was free to comply with his brother's wishes. He worked in 
conjunction with his brother William for eleven years, during 
which period the Woolwich Works were gradually enlarged, and a 
gutta-percha factory established there. Amongst other interests, 
he took an active part in tbe laying of submarine cables; 
in 1874 he took charge of the expedition of the firm's new 
cable ship Faraday on her maiden voyage, for the purpose of 
laying the Direct United States cable, the first trans-Atlantic cable 
made by the firm of Siemens Bros. In this connection it 1s 
interesting to record that he.was the first who succeeded in raising 
from the bed of the Atlantic a broken submarine cable. In 18580 
the firm of Siemens Bros. was converted into a limited liability 
company under its present title, Carl remaining one of the directors, 
but about this time his health began to decline, owing to the damp- 
ness of the English climate, and he returned to St. Petersburg, 
where he again settled down and took over once more the manage- 
ment of the Russian business, which, under his control, gradually 
developed the electric lighting and power industry in Russis, and 
increased rapidly in size, employing now some 1,000 hands. When 
Dr. Werner von Siemens died in 1892, Mr. Carl Heinrich von Siemens 
was called to Berlin to take the leadership of the firm of Siemens 
and Halske, and in that year also he was clected to the chairman- 
ship of Siemens Bros. & Co., Ltd., which position, as stated, he held 
till his death. During his career he received the Orders of many 
countries, and in 1895 the Russian hereditary rank of nobility was 
conferred on him. 

Mr. Carl Heinrich von Siemens's character may best be summed 
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up by quoting from the “ Personal Recollections of Werner von 
Siemens":—''I should call the next brother Charles the most 
normally constituted of us all. He was always to be depended 
upon, faithful and conscientious, a good pupil, an affectionate, 
attached brother. His clear eye and generally cultivated under- 
standing made him an excellent man of business, and with his 
large technical knowledge and an excellent tact, an admirable con- 
ductor of business undertakings. Charles was the true connecting 
link between us four brothers, who differed indeed radically from 
one another, but were bound together for life-long common work by 
all-subduing fraternal love.” 


—————— ——— ae KE] 


NEW COMPANIES REGISTERED. 


Ludlow Electric Light Co., Ltd. (88,018).— This company 
was registered on March 17th, with a capital of £8,000 in £1 shares (4,000 4 per 


cent. cumulative preference), to acquire the rights and powers of W. Norton . 


under the Ludlow Electric Lighting Order, 1905, to adopt agreements (1) with 
W. Norton, and (2) between W. H. Marston and C. B. Marston of the one part, 
and W. Norton of the other part, for a lease of a site for generating works, and 
to carry on in Ludlow and neighbourhood the business of an electric light and 
power company in all its branches. The first subscribers are:—J. C. Mackay, 
Llanwye, Hereford, civil engineer, 200 ordinary shares; J. Mitchell, Bryntirion, 
Hereford, tailor and draper, 100 ordinary shares; W. Norton, Corve Street, 
Ludlow, auctioneer, 50 ordinary shares; J. Parker, 14, Nelson Street, Hereford, 
civil engineer, 200 shares; E. Turford, Ludlow, builder, 200 ordinary shares; 
G. Woolley, Bull Ring, Ludlow, printer and stationer, 100 ordinary shares; and 
J. Webb, 11, Poultry, E.C., sanitary engincer, 100 ordinary shares. Minimum 
cash subscription, £1,000; the number of directors is not to be less than three 
nor more than five; the first directors are J. Mitchell, J. P., E. Turford and G. 
Woolley; qualification, £100; remuneration as fixed by the company. Regis- 
tered office, 14, Corve Street, Ludlow, Salop. 


Car and Wheel Construction Co., Ltd. (88,060).—This 
company was registered on March 21st, with & capital of £6,000 in £1 shares, 
with objects as indicated by the title. The first subscribers (each with one 
share) are:—A. Lang, 22, Tremlett Grove, Highgate, N., accountant; F. 
Whittemore, 74, Perrymead Street, Fulham, S. W., clerk; H. Archibald, Suffolk 
House, Cannon Btreet, E.C., secretary ; W. J. Aspinell, 30, Winsham Grove, 
West Side, Clapham Common, 8.W., clerk; R. H. Whittle, 12, Alma Road, 8t. 
Paul's Road, Canonbury, N., clerk; S. Cook, 91, Upper Street, Islington, N., 
clerk ; and A. Heiron, 67, Twyford Avenue, Acton, 4 solicitor. No initial 
public issue. The number of directors is not to be less than three nor more 
than five; the subscribere are to appoint the first; qualitication (except first 
directors), 150 «shares: remuneration, £100 each per annum (chairman £50 
extra), to be paid out of the protits available for distribution. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Lancashire United Tramways, Ltd. (87,044).—A debenture 
dated March 14th, 1906, to secure £20,346 10s. 4d., has been registered. Property 
charged: The company's undertaking and property, present and future, 
including uncalled capital. Holders: Parr’s Bank, Ltd., 4, Bartholomew 
Lane, E.C. 


Scottish Honse-to-Honse Electricity Co., Ltd. (29,232).— 
A charge dated February th, 1906, to secure £250, has been registered. 
Property charged : The company’s undertaking and property, present and future, 
including the Coatbridge and Airdrie undertakings, benefit of orders and of 
agreements for lighting and otherwise, and uncalled capital and book debts. 
Holders: County of London Electric Supply Co., Ltd., Moorgate Court, E.C. 


Electric Mercantile Ageney, Ltd. (75,039).—This company's 
annual] return, inade up to December 31st, 1905, was tiled on February 6th, when 
seven shares had been taken up out of à nominal capital of £1,200 in £1 shares. 
£1 per share has been called up, aud £7 remains in arrears. No mortgages or 
charges. 


Halpin’s Patent Thermal Storage, Ltd. (73347).— This 
company’s annual return was filed on January 20th, when 10,705 shares had 
been taken up out of a nominal capital of £12,000 in £1 shares. 10s. per share 
has been called up on 4,405, and £1 per share on 300 shares, resulting in the 
receipt of £2,50210s. 6,000 shares are considered as fully paid. Mortgages and 
charges: Nil. 


Burmah Electric Tramways and Lighting Co., Ltd. 
(75,090).— This company's annual return was filed on January 17th, when 
18.395 ordinary, and 20,000 preference shares had been taken up out of a nominal 
capital of £200,000 in 20,000 ordinary, and 20,000 preference shares of £5 each. 
£5 per share has been called up on 20,000 preference, and £100,000 has been 
received. £91,976 is considered as paid on 18,395 ordinary. Mortgages and 
charges: Nil. 


Anglo-Mexican Electric Co., Ltd. (87,403).—A trust deed 
dated March 2nd, 1906, to secure £300,000 debentures, created February 23rd) 
1906, has been registered. Property charged: The company’s concessions, 
lands and immovable property m Mexico and its general assets, present and 
future, including uncalled capital. Trustees: Sir Weetman D. Pearson, Bt., 
16, Carlton House Terrace, London; and C. G. Hyde, 75, Gloucester Terrace, 
Hyde Park, W. . 


Empire Electric Light and Power Co.; Ld. (London). 
(15,545). — A debenture dated March Ist, 1906, to secure £6,200, charged on the 
company’s lands, buildings, machinery, works, plant, effects, orders, acts, under- 
taking and other assets, including uncalled capital, has been registered. 
Holder: H. L. M. Tritton, 54, Lombard Street, E.C. 


Lowne Electric Clock and Appliances Co., Ltd. (80,531).— 
This company's annual return was filed on February 28th, when 6,507 
shares had been taken up out of a nominal capital of £8,000 in £1 shares. £1 
er share has been called up on 1,007 and £950 has been received, leaving £57 
In arrears; 5,500 shares are considered as fully paid. Mortgages and charges, 
Nil. 


Phenix Dynamo Manufacturing Co., Ltd. (Bradford) 
(T1,068).—1Issue on February &th of £2,500 44 per cent. debentures, part of series 
created same date, to secure £5,000, ranking parri passu with £15,000 debentures 
secured by a tru-t deed of July 20th. 1903, charged on certain freehold land and 
premises in Calverley, Bradtord, certain British and foreign patents and the 
company's undertaking and property, present and future, including uncalled 
capital. A trust deed of even date, covering the £5,000 additional debentures 
above mentioned, and being supplemental to the said trust deed of July 20th, 
1903, has also been registered. ‘Trustees: J. Charlesworth, Wilmer Road, 
Heaton, Bredíerd; end F. sellers, Meols Drove, Wentworth, Hoylake, 


Cudshire. 


CITY NOTES. 


British Electrical Superannuation Fund. 


Tux fifth annual general meeting of the contributing members of 
the above fund was held at Essex Hall, Essex Street, Strand, on 
16th inst. There was a large attendance of members. Viscount 
Emlyn, one of the managing trustees, presided and reviewed the 
events of the past year. He pointed out that the membership of 
the fund at the close of 1905 was 203, and stated that no endeavours 
had been made to obtain the support of new companies pending the 
receipt of the actuaries’ report on their recent valuation, and 
pending the adoption by the members of the recommendations 


about to be made with regard to a revision of the rules. The 


income of the fund for the past year amounted to £4,626, as com- 
pared with £4,178 for the previous year. The total assets at the 
end of 1905 were £15,098, an increase of £4,031 for the year. The 
investments amounted to £14,468 distributed over 48 different 
securities, and they yielded an average return of 3°83 per cent. 
To fill the vacancies resulting from the automatic retirement of 
three companies’ managing trustees, Mesers. G. C. Cuningham, 
H. C. Levis and P. D. Tuckett, had been elected to represent the 
companies. The chairman moved the adoption of the report of the 
managing trustees and statement of accounts for the year 1905. 
This resolution was carried, and a vote of thanks was given to Lord 
Emlyn for presiding. 

A special general meeting was then held to receive the reports of 
the actuaries on the valuation of the fund, and to consider the 
recommendations of the managing trustees and actuaries as to 
revision of rules. The CHARMAN (Mr. W. G. Bond), one of the 
contributors’ managing trustees, dealt with the report of the 
actuaries, Messrs. T. G. Ackland and James Bacon, and in doing so 
pointed out that the fund had had the benefit of first-class actuarial 
advice, and that the recent valuation had enabled members to take 
stock, and, if they so wished, to put their house in order in good 
time. On the other hand, he did not think members should attach 
more weight to this report than the actuaries did themselves. The 
fund had been in existence a very short time; it was small, and the 
members would see, if they carefully read what the actuaries said, 
that they dealt. only in probabilities and tendencies, and not in 
what might be called “cock certainties.” The actuaries had very 
few data ‘to go upon, and the experience of the first few years of 
the fund’s existence was altogether abnormal. He then proceeded 
to deal with the proposed alterations in the rules, and divided them 
into three classes :— 


Class I., which comprised alterations tending to improve the working and 
administration of the fund. 


Class II., which comprised alterations which had been drafted with a view to 


improve the position of individual members, and 


Class III., which consisted of alterations intended to strengthen the financial : 


position of the fund. 


He did not propose to say anything about alterations in Class I. 
With regard to the alterations in Class IL, he pointed out that 
inter alia they made the &mount to be contributed by the older 
members less onerous and more flexible. Other rules included in 
this category gave the managing trustees greater discretion in 
dealing with the monies left in the fund by members guilty of mis- 
conduct. The rule dealing with members obliged to retire before 
60 owing to ill-health had also been improved. Coming now to 
rules tending to strengthen the financial position of the fund, he 
pointed out that the lump sum contribution of £25 per member 
payable to the fund by the companies under certain circumstances, 
would be abolished in future. It had been found to-be somewhat 
of a bar to new companies joining, and as the actuaries reported, 
it was doubtful whether it was altogether a sound procedure. He 
also pointed out that in future under ordinary circumstances no 
member over 30 would be allowed to count back years of service, 
and in any case not more than five years of previous service would 
be allowed to count for pension. This precaution had also been 
strongly recommended by the actuaries. He now came to the new 
rule which proposed to alter the basis of calculation of the pensions. 
As the members were aware, under the existing rules the pension 
was based upon the salary received during the last seven years of 
membership. In future the pension would be based upon the 
average salary received during the whole period of service. This 
step was taken in consequence of the strong advice of the actuaries, 
whose remarks in their report were quoted at length. Inconclusion, 
the Chairman pointed out that the members belonged to a class of 
society which had in the past been squeezed, was being squeezed, 
and in the future would be squeezed still more. There would be 
no State Old Age Pension for them. He, therefore, urged them to 
seek rather to mend than to end the fund, and to adopt the sugges- 
tions of the actuaries. It was true, of course, that not every 
member would live till 60, nor be in the service of his present or 
some other contributing company at that age; yet a large number 
would be in that position, and he asked them to consider how 
unpleasant their situation would be if no pension fund existed. It 
was advisable to do what was necessary to strengthen the fund 
now rather than five years hence, when the fund might be much 
bigger, and the presence of a large number of outside companies 
might render alterations more difficult even than they were now. 

As regards members who left the fund before pension age, they 
withdrew all their own contributions, which amounted in some 
cases toa very nice nest egg which proved very useful to them when 
they were out of a job. In some cases they received back their 
money with simple interest. 

Mr. R. J. HOWLEY, a contributing member, thanked the chairman 
for his very lucid speech, and pointed out the severe reduction in 
pension which the new rule might effect under certain circum- 
stances. He was, however, in favour of the new rule. , He aleo 
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hoped that at the next quinquennial valuation the fund would have 
outside actuarial advice. 

Other suggestions were that members should be given an annual 
statement showing the amount due to them from the fund, that a 
member's widow should be given his contributions plus 4 per cent. 
interest. 

Mr. C. G. TEGETMEIER (companies managing trustee) said that, 
to his mind, the proposed alteration in the basis of pension would 
result in a more equitable division amongst the members of the 
benefits of the fund. The members must remember that they could 
not get more out of the fund than the fund had to give. He referred 
to another superannuation fund with which he had had to do, and 
quoted remarks from the actuary of that fund, showing how 
necessary were frequent valuations and revisions of pension scales. 

Mr. EMILE GARCKE (contributing member) said he had come to 
the meeting with an inclination to be critical. He had heard so 
many criticisms on the proposed alterations of the rules that he had 
thought it his duty to read the actuaries’ report very carefully, and 
he must say that when he had read it he felt some of the criticisms 
were fell founded. He had, however, had the pleasure of listening 
to Mr. Bond's address, and the way in which he had read extracts 
from the actuaries' report put an entirely new light on that docu- 
ment, and he thought he could go away and satisfy those who were 
not present that the proposed alterations were fully justified. He 
thought the proposed alterations not only advisable in the interests 
of the etability of the fund, but desirable on the ground of fairness 


to the general body of members. He realised the huge amount of 


work that had been done by those responsible for the management 
of the fund, and begged to tbank them for it. 

The CHAN then replied to the remarks of the various 
members, and pointed out that several of their suggestions would 
no doubt be immediately adopted by the managing trustees, but 
that the adoption of others must be deferred until after the next 
valuation. 

The resolutions were carried with only onc dissentient. 

A confirmatory meeting will be called, and after that meeting 
the new rules will come into force. 


Slough and Datchet Electric Supply Co. 


THE third annual report says that the capacity of the generating 
station has not been increased during the year, and remains at 
870 H.P., but the new boiler of 500 n.r. has been installed, which 
will enable the whole capacity of the works to be in use at one 
time if required. Thecapital expended during the year was £1,596, 
making £40,578. 

A further issue of 15,000 shares was made during the year, and 13,499 of these 
were allotted and 10s. per share has been called up thereon, bringing the total 
capital received up to the end of the year to £11,749. The number of 8.4. u. 
lamps and motors added during the year was 2,997, making 8,605, of which 909 
represent motor power. The total revenue for the year was £3,281, against 
£3,011 the previous year, notwithstanding the fact that the supply in buik to 
the Windsor Co. decreased from £1,452 to £1,196. The total net profit available 
for distribution after adding the bulance brought forward froin the previous year 
is £2,005, and out of this the directors recommend a dividend of 3 per cent. per 
annum less income-tax, £250 being transferred to a depreciation fund, and the 
balance carried forward, The directors decided to apply for a provisional order 
for powers of supply in Burnham, Farnham Royal, Horton, Langley Marish, 


and Stoke Poges, and the application is at present under the consideration of 
the Board of Trade. PE P ; e conside 10 


Potteries Electric Traction Co. 


Tux directors’ report for 1905 says that the gross receipts amounted 
to £104,479. After deducting all expenses chargeable to revenue, 
including repairs and maintenance and debenture interest, there 
remains a profit of £27,302 plus £472 brought forward. It is pro- 
posed to transfer to depreciation and reserve fund, £5,000; to pro- 
vide for the dividend on the 5 per cent. cumulative preference 
shares, £12,250; to pay 4 per cent. dividend on the ordinary shares, 
£9,800 ; and to carry forward £724. £9,263 has been expended on 
capital account during the vear for construction and equipment of 
three Short extensions (one mile in 411), the purchase of two motor- 
omnibuses, and in general additions to the company's plant. 

The Adderley Green, Sneyd Green and Hanford Bridge Extensions were 
only opened for traffic during November last, and, therefore, the traffic receipts 
for the year were not materially atte. ted by the results. 

The net protit in the parcels delivery department continues to «how an 


VERS cd Owing to the attitude of certain local authorities the directors have 
decided to abandon for the present their scheme for the transportation of 


minerals and heavy goods, 

Owing to pressure of other business, Mr. Emile Garcke bas 
resigned his seat on the board. Mr. F. W. Chanter has been elected 
a director. 


Year ended Year ended 


Dec. 31st, 1904. Dec. 31st, 1905. 

Route miles open E i - UVER 31°68 
Passengers carried 2 16,403,351 17,124,607 
Average traffic receipts per 

passenger : T = : 1:30. 121d. 
Average expenditure per passenger (071541. 077 id. 
Proportion of expenses to receipts... | SK per cent. 60 per cent. 
Number of ears in stock d" ES 105 105 


National Electric Construction Co. 


THE accounts to December 31st show a gross profit of £32,356, and 
an available balance of £23,585. It is proposed to place £6,500 to 
reserve, to set aside £1,000 to cover doubtful debts, and £6,184 for 
depreciation, and to declare a dividend at the rate of 7 per cent. 
per annum, carrying forward £1,271. For the preceding year 6 per 
cent. was paid. A dividend of 6 per cent. having been earned on 
the subscribed shares for two consecutive years, the vendors’ shares 
now rank pari passu with the ordinary shares, so that there is now 
only one class of shares. The company's holding in the Musselburgh 
Construction Syndicate is now represented by debentures/ prefer- 


ence shares and ordinary shares, all fully paid, in the Musselburgh 
and District Electric Light and Traction Co., and the profit from 
the first half-year’s working of that company was sufficient to pay 
debenture interest and preference sbare dividend after placing a 
substantial amount to reserve. The progress of the electric light 


. undertakings at Bo'ness and Carnarvon bas been satisfactory. 


Contracts for the construction and equipment of tramways between 
Rotherham and Mexborough, and at Torquay, were secured, and 
the work is well in hand. 'The company has taken a financial 
interest in both undertakings. During the year 19,300 ordinary 
shares of £1 each were allotted, of which, however, only 4,300 
shares rank for dividend out of tbe year's profits. The directors 
being satisfied that further capital can be profitably emp (ved, 
have decided to make an issue of 31,729 ordinary share? of £1 each 
at par, and to offer them in the first instance to the shareholders in 
proportion to their holdings. 


Marconi's Wireless Telegraph Co. 


SiR CHARLES Evax SMITH presided on Monday at River Plate House 
over the ordinary general meeting of the above company. 

In moving the adoption of the report, the CHAIRMAN said the 
net profit for the year under review again showed a substantial 
increase upon recent years. It was £4,000 in excess of the profit 
for the year which ended September, 1904, and that was again in 
excess of the preceding years. This satisfactory result proved that 
the company was making steady progress, though from the nature 
of the undertaking it was inevitable that until the organisation 
had been fully developed this progress must be slow and sure; and 
it must always be borne in mind that they were not aa yet deriving 
any revenue from that part of the company's undertaking from 
which the largest profits were anticipated, viz, the use of the 
Marconí system for carrying on over long-distances, the service 
that had been commonly performed by telegraphic cables. This 
being the case, the directors could not but consider that the result 
hitherto obtained was of a very satisfactory character. Up to the 
present the shareholdera of the company had possibly been more 
or less accustomed to regard the Marconi enterprise as greatly 
differing in character from ordinary industrial undertakings, and as 
possessing the chance of much larger profits than were usually to be 
anticipated from enterprises of au ordinary industrial character. It 
afforded, therefore, good ground for satisfaction to reflect that al- 
though they had not yet been able to complete the installations from 
which they anticipated their principal profits, they were still deriving 
from other branches of their business & revenue sufficient to pay a 
satisfactory dividend. The retention of the sum that could be made 
available to pay such a dividend had been determined on by the 
directors because they wished to strengthen their financial position 
as much as possible before entering, as they hoped to do, upon the 
harvest of the large receipts which were anticipated by them on the 
completion of the necessary installations for trans-Atlantic traffic. 
The board again wished to draw attention to the form in which 
their shares in the associated companies were inserted in the balance- 
sheet. The value put upon them was about £103,000, but this sum 
must be regarded as a highly conservative estimate in respect of 


.holdings which had a face value of nearly 14 million sterling. Apart 


from long-distance communication, it would perhaps be difficult to 
justify the considerable capitalisation of some of these associated 
companies; but when it was realised that these companies owned 
the Marconi rights over such areas as the United States of America 
and Canada, and that the capitalisation of the cable companies own- 
ing the cables laid between these countries and the United Kingdom 
represented a sum of about £23,000.000 sterling, it would, he hoped, 
be recognised that when the high-power stations for international 
communication were in operation, affording a service which they 
had every reason to believe would compare favourably with that 
furnished by the cables, the Marconi capitalisations were relatively 
inconsiderable. The vast capital invested in cable companies, and the 
large dividends earned by thein, were all matters of common know- 
ledge. The directors were confident of the capability of the 
Marconi system to provide at least a similarly effective service with 
appuratus which was quite insignificant as to cost compared 
with the capital cost of the laying down and maintenance of a 
submarine cable. Was not this an asset which might be regarded 
as inadequately represented by the par value of the shares of these 
associated companies? The total capitalisation of the Canadian 
and American companies was $11,650,000, and of this capital their 
company owned more tban 50 percent. The operations of these 
companies, and the stations which they erected and owned, formed 
part of an organisation of very high prospective earning capacity, of 
which their company’s undertaking represented the complement. 
Another item in the balance-sheet, in estimating the value of which 
the directors had acted on very conservative lines, was that con- 
nected with their freehold property and manufacturing works. 
They had during the current year acquired works at Dalston, which, 
erected only four years ago, figured in the balance-sheet of the 
then proprietors at about £80,000. These works had been disposed 
of to the company for a sum of £25,000 in cash, and 5,000 ordinary 
shares of the Marconi Wireless Co., and they had been pronounced 
by persons whose judgment was worthy of every consideration, to 
be the finest works of the kind, and the most suitable, for such 
manufactures as the company was carrying on, that could possibly 
be found in the Metropolis. Last year, he referred to the proposal 
of Germany to regulate for the whole of the world by an inter- 
national convention, wireless telegraph communication between 
coast stations and ships at sea. It was a matter of history 
that a conference of this nature actually took place in 
Berlin in the year 1903, and was adjourned. A further 
conference had not yet been called together, although threo 


years had elapsed, and they might have noted that in a recent 
discussion in the French Chamber of Deputies the Convention was 


stated to bave been postponed sine die. Whether this was really 
the case or not he was not in a position to state; but he thought 
they would agree with him that international conventions of this 
nature were not at the present time held in very high favour, from 
whatever quarter the proposition for their assembling might 
proceed. But whether the convention ever actually took place or 
not was not, iu view of the present situation of the Marconi Co., 
a matter which need seriously disturb, or giveanxiety to, the share- 
holders. It was evident tuat the real object of the international 
convention was to affect injuriously the commanding position 
which their company had successfully established in connection 
with wireless telegraphy. Other wireless companies undoubtedly 
gave it their support, but they did not think they were unjust in 
assuming that this support was not wholly unconnected with the 
prospect of securing advantagea to themselves from the use of the 
extensive organisation which had solely been estublished by the 
Marconi Co. In any case, the fact was made, and was now 
perfectly clear, that their company was in this matter in a 
position which was not even approached by foreign companies 
endeavouring to sell wircless telegraphic apparatus. He might 
note that the German company, which was known under the 
somewhat remarkable name of the Telefunken Co., hai, from 
time to time, expressed condemnation of the policy adopted by 
their company in utilising its apparatus and inventions for 
carrying on by means of wireless telegraphic apparatus the businéss 
of a public telegraph company. It had been said that this policy 
must be fraught with financial disaster; the indiscriminate sale of 
apparatus without restrictions as to its use had been advocated. 
But at the same time the Telefunken Co. strongly supported a 
scheme for the regulation of wireless working on ships at sea by 
means of an International Convention which would enable it to 
enter a field which their company had made its own. The incon- 
sistency between these public declarations and the eupport of the 
Berlin proposals was apparent to all. It could not be repeated too 
often that the main policy of the Marconi Co. was that of utilising 
its inventions for carrying on a publie telegraph service. But in 
view of the fact that, in almost every quarter of the globe, at the 
present time, wireless telegraph operations could not be carried on 
without the permission of the governments of the States in 
question, many «difBcult negotiations had to be undertaken and 
carried through befcre the company was in a position to give effect 
to its main policy in foreign countries. These difficulties were 
enhanced by the fact that the whole question of the successful 
administration of wireless telegraphy were very imperfectly 
understood, not only as regards mere technical questions, 
the comprehension of which by the persons with whom 
they were negotiating was not very material for their 
purposes, but also as regarded the many-side 1 commercial questions 
which affected the application of the system, and were relevant to 
the conditions which it was essential they should secure for satis- 
factory working. Wherever at the present time wireless tele- 
graphic communication with shipping of the mercantile marine 
was successfully carried on on a commercial scale, the stations 
engaged were worked in accordance with the procedure which, 
after long experience, their company had developed. Nevertheless, 
when the question of the establishment of stations in foreign 
countries came under consideration, they were always met with 
the demand that the working of the stations should be under the 
entire control of the Governments concerned. A consideration of 
the problems involved must eventually lead to a recognition of the 
fact that such & plan of operations was not practicable. What 
might be described asa wireless telegraphic exchange for ship toshore 
telegraphy was made up of many component parts—coast stations 
in many countries, and stat ions on ships of many different lines. All 
these ships journeying between many different points, and all the 
coast stations with which they communicated went to make up this 
organisation, and in order that satisfactory communication might 
be maintained, it was uccessary not merely to have uniform 
apparatus, but it was absolutely essential to have uniformity of 
practice and method of working. If alterations were made in one 
place, they had to be made in another; and whereas for the benefit 
of the organisation, as & whole, it migbt be remunerative to the 
company, which derived its revenues from receipts, to make 
alterations throughout the whole organisation in order to render 
the service eflicient at any particular point, such alterations could 
not readily be put in operation, and the necessary expenditure 
would not be readily faced by a number of different and dis- 
tinct entities controlling the various coast and ship stations, 
even if so many diverse interests could ever be brought to agree on 
a common course of action. The report showed how the company 
was extending its operations in all parts of the world, aud the 
interest which was being taken in their system on every side. He 
did not think it was necessary to enlarge upon what had been stated 
therein. Last year they were compelled to enter into litigation 
with the De Forest Co. iu America, and with Lloyd's Corporation 
in England. In the first they were the plaintiffs, and won their 
case. The strength of their position was not now by any means 
wholly dependent upon the validity of their patents; nevertheless, 
they would note with gratification what the American Judge had to 
say upon the matter. As to the litigation with Lloyd's Corporation, 
they were the defendants in the action, but the matter was settled 
out of Court at the request of the plaintiffs on terms which were 
wholly satisfactory to their company. He would also call their 
attention to the extremely satisfactory progress that had been made 
in connection with their installation of ocean-going ships. The 
number of these was steadily increasing, with & proportionate and 
steady increase in revenue. The general demand of the travelling 
public wasfor more installations of far greater power for trans- 


mitt ing and receiving messages than was possessed by those at present 
inuse on most of the fitted ships. All this would come in due 
course. They could see no limit to the business which awaited them 
in this direction. From every quarter they received assurances of 
the success of their service. In conclusion, the cbairman asked the 
shareholders to pass a vote of thanks not only to Mr. Marconi, 
whose estimable services increased in value with the passing years, 
but also to their managing director, Mr. Cuthbert Hall, whose 
ability, zealand energy in the interests of the company the board 
appreciated more fully year by year. No one could have fought the 
up-hill battle that the company had had to wage against innumer- 
able difficulties with greater success, perseverance, loyalty and 
ability than the managing director. In the vote of thanks he 
included without exception all the subordinate officers of the com- 
pany, who worked with a will under their efficient leaders. 
The report. was adopted. 


Brush Electrical Engineering Co. 


THE report for 1905 to be presented at the annual meeting on 
Tuesday next shows a gross profit of £85,051; general charges, 
maintenance, interest on debenture stock, and £6,893, carried to 
depreciation reserve fund, absorb £50,331, leaving a balance of net 
profit of £34,720. The 6 per cent. dividend on preference shares 
requires £18,000 ; a dividend at the rate of 24 per cent. per annum 
on the ordinary shares absorbs £5,287; interest payable on loan of 
£30,710 from the B.E.T. Co., £769; to general reserve fund, £7,550 ; 
to balance carried forward, £3,114. The depreciation, reserve fund 
will then stand at £52,000, and the general reserve fund at £24,000. 
£6,491 17s. 8d. has been expended on necessary additions to 
plant and buildings during the year. Further extensions are now 
in progress which, when completed, will add greatly to the com- 
pany's manufacturing facilities at a relatively small outlay. The 
arrangements for the formation of a separate company to acquire 
the electric supply and tramways undertaking at Bombay referred 
to in the last report, have been concluded during the year, and the 
company’s interest therein has been disposed of on satisfactory 
terms. Important contracts for power-house plant and electric 
tramway rolling stock for this undertaking are now in course of 
execution by the company. 

The works output for the year has been the largest in the bistory 
of the company, and the general turnover of the contracting and 
other departments of the company's business has also been satis- 
factory. There has been a gratifying increase in the demand for 
the company's steam turbines and reciprocating engines directly 
coupled to electric generators for lighting, power and traction pur- 
poses. In the important field of rolling stock for main line rail- 
ways, valuable contracts have been secured. The directors look for 
a large extension of the company’s business in this direction, both 
as regards passenger coaches and in the construction of self- 
discharging steel goods wagons of high capacity. In view of the 
rapid development of the motor-omnibus industry, the company has 
assisted to form, and retains a large interest in, the British Auto- 
mobile Development Co., Ltd., an undertaking having for its 
primary object the production of road motor vehicles for passenger 
and goods traffic. The works of this undertaking adjoin the com- 
pany's main works at Loughborough, and an agreement has been 
entered into by which the company will manufacture the body- 
work required for the vehicles. It is hoped that by close co-opera- 
tion on these lines, mutually satisfactory results will be achieved. 


Winchester Electric Light and Power Co. 


THE directors’ report for 1905 states that the progress made con- 
tinues to be satisfactory ; the equivalent of 5,676 8-c.P. lamps have 
been added during the year, making the total connection at the 
end of the year 47,363 8-c.P. lamps. Including the balance of £480 
brought forward, there is a net profit of £6,027. ! 


After payment of debenture and loan interest, £2,148; writing off one-thire 
of the cost of the Electrical Exhibition, £105: and the cost of experimental 
public lighting, £103; and making special provision for doubtful] debts, £100; 
there is & balance of £3,570 avuilable for dividend. An interim dividend for the 
half.ycar, at the rate of 4 per cent, per annum, was paid in September last, and 
the directors now recommend that a dividend at the rate of T per cent. per annum 
be declared for the half-year, (inaking 53 percent. for the year), which will absorb 
£2,217; that £1,000 be placed to depreciation account, aud that £60 (in addition 
to £311 received as premium on shares and debentures issued during the year) 


be placed to reserve fund account, leaving a balance of 4294 to be carried to the 


next account. The works are capable of supplying all demands likely to be 
made for some time to come. During the year 56 ordinary shares have been 
issued, at a premium and fully paid up, and debentures to the amount of £9,700 
have also been issued at a premium. 


Evered & Co., Ltd, 


THE directors' report for 1906 shows, after providing for debenture 
interest, amounting to £2,375, and income-tax £575, a net profit of 
£8,631, making, with £1,444 brought forward from 1904, and 
£3,500 transferred from the fund for the equalisation of dividends, 
the sum of £13,576 to be dealt with. The directors propose a divi- 
dend of 6 per cent. for the year (free of income-tax), £8,537; to 
write off plant and buildings, £1,500; and to carry forward to next 
account, £3,539. Notwithstanding intense competition and high 
prices of raw material, an increased profit has been earned. 
Ignoring their increased value, stocks of raw material have been 
tuken at the same prices as.last year, and machinery, plant and 
stocks of finished goods are in all cases in excellent conditiou and 
up-to-date in character, 
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Woking Electric Supply Co. 


THE report for 1905 shows a total revenue of £11,486; the expen- 
diture connected with the generation and distribution of electricity 
and management amounted to £6,770, leaving a balance of £4,717, 
to which has to be added £676 brought forward, making a total of 
£5,393. Interest on the 44 per cent. debentures absorbs £1,122 ; 
interest on temporary loans, £340; dividend on the 6 per cent. 
cum. pref. shares to December 31st, 1905 (six months to June 30th, 
1905, having been paid on October Ist, 1905), £1,500; a dividend 
of 5 per cent. on the ordinary shares, £933; and to depreciation 
fund account, £1,000: leaving & balance of £498 to be carried 
forward. 


The following table will show the rate at which the business has progressed :— 


Consumers. Lamps connected. Revenue. 
1903 .. .. 680 25,010 £7,952 
1904 .. .. 183 29,566 £10,341 
1905 .. 880 33,735 £11,477 


During the year the directors have issued £850 44 per cent. debentures, and 
£8,160 ordinary shares, and they are desirous of issuing the balance of the 
ordinary shares. The expenditure on capital account at December amounted 
to £85,498. During 1905 3} miles of cable have been laid down, a second large 
new boiler put down, and a second 400-kw. steam alternator. In 1905 the Board 
of Trade granted an extension provisional order for the increase of the com- 
pany's area, to include Pyrford, Byfleet, Addlestone, Chertsey, and Bisley. For 
oe eee capital expenditure will be necessary for laying down the necessary 
mains, &c. 


Bromley (Kent) Electric Light and Power Co. 


THE directors’ report for 1905 states that the progress made by the 
company has been satisfactory, the lamp connections having 
increased from 56,198 to 64,957. The sale of current has increased 
from £11,366 to £12,485. 


During the year the new offices of the company have been completed, and are 
nowoccupied. During the year £11,400 debenture stock has been issued, and the 
premiums paid thereon, amounting to £860, have been carried to reserve. The 
result of the year's trading shows a profit of £8,782, and after adding £88 
brought forward from last year, and allowing for debenture and loan interest 


and trustees’ fees amounting to £2,990, the amount available for dividend is 


45, 9 8. An interim dividend at the rate of 4 per cent. per annum was paid for 
the half-year on October 2nd, 1905, and the directors recommend the payment of 
a further dividend for the last half-year at the rate of 7 per cent. per annum 
making a total dividend of 54 per cent. for the year, and that £2,040 be place 
to reserve, making with the amount received in premiums £2,400, leaving a 
balance of £48 to be carried forward to the next account. 


Newcastle and District Electric Lighting Co. 


THE annual meeting was held on 20th inst. Sir JoRR D. Mr. BT RN, 
Bart, in moving the adoption of the report (see ELECTRICAL 
Review, March 16th), said that during last year they had increased 
their sales from 31 million units to about 54 millions. This was on 
account of their having additional plant. to convert the company 
from a simple lighting concern to a cheap working power company. 
This increase of plant had meant increase of capital, but they had 
had before them the necessity of getting customers to meet this. 
This they had, in a large measure, succeeded in doing, but, at the 
same time, the dividend bad been necessarily reduced. He expressed 
the hope that they had got tbrough most of their troubles, because 
they saw a very great reduction in the cost of their power stations, 
and also the possibility of increasing the output of energy. This 
economy, taken together with the increased revenue receivable for 
current, should put the company into a better position than it had 
been in before. Of course, if they had had their choice, they would 
have continued to pay large dividends on a comparatively small 
capital, but the extensions had been forced upon them by the action 
of other companies, and they had had to go with the times. They 
were in this position now, that they were able to produce electricity 
almost, if not quite, as cheaply as anyone else, and they felt 
themselves more secure than they had for a long time past. He 
moved the adoption of the report and a dividend at the rate of 
5 per cent. 
The report was adopted. 
The retiring directors were re-elected. 


Johnson & Phillips, Ltd. 


Mz. R. W. BLACKWELL presided at the first annual meeting held 
at Winchester House on Monday, and in moving the adoption of 
the report (see ELECTRICAL Review, March 23rd), he said that the 
company while registered in June last did not acquire possession 
of Johnson & Phillips until two or three months later. There 
were many questions which would naturally arise in the business 
which had long been conducted by an individual, which naturally 
had to be carefully brought into line before they could be taken 
over by a limited company. Among them were a very large 
number of questions as to tbe ownership of the real property 


acquired, all of which took some little time for the lawyers to pass. 


formally for the benefit of the company. The net result therefore 
was that the directors had been in charge of the affairs for only 
some three or four months of the period under discussion. It was 
a matter of common knowledge that during the year there was no 
very great stimulation of trade and that there were no large enter- 
prises which came under the kind of work in which Johnson and 
Phillips bad been specially successful in the past. It was, there- 
fore, a matter of congratulation that the result obtained had come 
wholly and solely from the daily and ordinary business of the 
house and from no special or remarkable opportunities to make 
lucrative contracts, They had had the most ample assistance from 


Mr. Johnson, and at all times his assistance with suggestions as to 
the method of and conduct of the business, and the managing 
directors had assisted the directors in every possible way to get to 
the bottom of the company's affairs. The result for the year ended 
December 31st last was a net profit of £32,064. After paying 
directors' remuneration, debenture interest and reserve for deben- 
ture sinking fund, there was £21,938 available for distribution. 
They were not allowed to dividethe net profits which were realised 
before the company's formation, so there remained £11,769 for division 
among the shareholders, leaving a balance 1n hand of earned profits 
of £10,169. In the opinion of the directors, the proper thiug to do 
with. that was to write off that amount promptly from the com- 
pany's books, and they had, therefore, applied £10,000 to the 
reduction of the patents item—an item which was always a 
doubtful one in the views of shareholders—reducing it to only 
£5,900, and they had also written off the formation expenses of the 
company. It might de taken as absolutely correct that they had 
made every provision they possibly could to keep the company on 
as conservative a basis as possible, and he would like also to state, 
what had been stated in the report, that ‘there was naturally a long 
period of more or less difficulty in knowing just what might happen 
with Johnson & Phillips during the process of re-organisation, and 
the establishment of the limited company. They were the more 
glad that the conservative policy bad been followed in this matter 
since the questions had arisen which came from the late fire at the 
company's works. It was perfectly true that the damages from that 
fire were amply protected by insurance, but at the same time it 
had given risc to a great many questions as to what should be the 
proper course for the company at. the present time. Had the fire 
not occurred at the moment it did, they would have adopted, and 
been in course of carrving out, various schemes for the extension of 
the works, and for putting them upon an absolutely modern mechanical 
manufacturing basis.  Inasmuch as the fire occurred when it did, 
none of that work was at the present moment of use to them, and it 
was now before the directors to decide upon a number of schemes 
as to how best the company could take advantage of the present 
condition of affairs, and place the works upon a thoroughly modern 
standpoitt. He presumed that would be a large part of the 
matt«r they would report to the next meeting. During the past 
year various large orders for the equipment of cable-ships for 
foreign powers, and equipment of cable works in foreign countries, 


had been received. None of those orders had come within the 


purview of the period under discussion, but they would enter into 
the coming year's balance-sheet. He thought they could safely say 
that everything had gone as well as they could reasonably expect, 
and that the prospects for the coming year were very much better 
than they were for the past. 

Mr. J. D. BONNER seconded the adoption of the report, and it 
was carried. : 

Sir Hy. BENBow proposed the re-election of Mr. J. D. Bonner as 
a director, and Mr. J. MacGREGOR (managing director) seconded, 
and this was agreed to. 

The dividend resolution proposed by the CHAIRMAN, and seconded 
by Mr. F. S. PATERSON (managing director), was carried, and the 
auditors were re-elected. 

Mr. CLAUD JOHNSON moved a vote of thanks to the directors, and 
said that he hoped he might continuc to be of some use to them in 
the future. The conduct of the business had been in bis hands as 
sole proprietor for a large number of years—in fact, ever since it 
was formed. It bad naturally been bis principal life work. He 
found it rather difficult to keep his hands off when he was allowed 
to come into the City office. For the first seven or eight months of 
the year under review he had had more to do with the business 
than the present directors, and during that period a good deal of 
time was occupied in the various works in connection with the 
formation of the company. Work of that kind naturally distracted 
the thoughts and the attention of the staff from the ordinary 
business of the works, and therefore some considerable allewance 
might be made for the comparatively small amount of profit. He 
did not say that he was disappointed in the results; they were 
neither greater nor smaller than he anticipated. Whatever the 
results were, they reflected great credit upon the present 
directors. 


Mersey Railway Co. 


Mr. J. FALCONER presided at this company's half-yearly meeting 
on Friday last, and in moving the adoption of the report (see 
ELECTRICAL REVIEW, March 23rd), he referred to the long and 
devoted services of the two directors whom they had lost by death 
since the last meeting. The half-year’s working showed that the 
receipts continued to increase (by £2,271). There was a develop- 
ment going on, not only asthe result of the change from steam to 
electric traction, but the continued service was developing the 
railway travelling in the district, and probably developing the dis- 
trict itself. The development that had taken place since electric 
traction was adopted was very striking. During the last full year 
of steam working—1902—the passengers carried were 6,660,000. 
During 1905 the number was 11,083,000, an increase of 44 millions. 
That was a very striking testimony to the public appreciation of 
the facility given. Taking one thing with another, they were 
giving the best train service afforded in the United Kingdom to 
any suburban traffic. It was quite true that their reccipts had not 
increased in the same proportion, because among the facilities 
which they bad given was a re-arrangement of the fares, adjusting 
them to suit the traffic. They had, to some extent, reduced the 
difference between the first and third-class fares with results which 
were very promising. He thought the increase in first-class 
passengers in 1905, as compared with 1902, was just about 
100 per cent, and they hoped that would go on, and that 
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the reduction in the fares would be more than compensated 
by the development of the traffic. Really one had to repeat it 
every half-year, but the important question for the company was to 
do everything it possibly could to develop the traffic and the 
district which it served. They had to enable the crowded popula- 
tion of Liverpool to find suitable residences in the Wirral district of 
Cheshire, a residential district which was unsurpassed. The chair- 
man went on to tell the shareholders of the steps taken to intro- 
duce motor-omnibuses for certain purposes, and the injunction 
against them by the Birkenhead Corporation. He also referred to 
the company’s Bill in Parliament. Both of these matters have been 
frequently reported in our pages of late. They had been able to 
satisfy the Liverpool Corporation, and all the surroundirg districts 
of Birkenhead were entirely in favour of the omnibuses. The only 
opponent that appeared in Committee was the Birkenhead Cor- 
poration, but the Committee decided that the company should have 
the right to, run the 'buses, and passed the Bill. It would now 
proceed to the House of Commons, and he was hopeful that before 
it reached there the Birkenhead Corporation would reconsider their 
position, and take a larger view of the interests of their com- 
munity. The better the facilities that could be given the better it 
would be for everyone, and the town of Birkenhead would develop, 
bringing good also to Liverpool and its inhabitants. , 

The report was adopted, and the retiriug director and auditor 
were re-elected. 


` 


Northern Counties Electricity Supply Co. 


THE annual meeting was beld on the 22nd inst. Sir JoHN D. 
MILBURN, in moving the adoption of the report (see ELECTRICAL 
Review, March 23rd), said the company ra made very consider- 
able progress during the year. They had increased from 986,873 
to 2,054,011 unite, but this increase was rather disappointing to the 
board, and showed that the consumers were not ready to take the 
quantity that the company were prepared to supply. They should 
have supplied 200,000, or 300,000 units more, and that would have 
made au appreciable increase ia the income, aud a decrease in the 
costs. The most prosperous station they had was at Hebburn, with 
its sub-station at Felling. There they had connected consumers 
who would take from 3 to 34 million units. Blyth had sbown an 
improvement, and Hartlepool! had given satisfaction. Of the units 
sold, 820,181 were for lighting, and 1,233,530 for power. The 
receipts for lighting came to £13,022, and those for power £6,305. 
He reported that the company issued at par £100,000 44 per cent. 
first mortgage debentures in July last, which were largely over- 
applied for, and which were standing, he believed, at £2 per cent. 
premium that day. 

The report was adopted, a 3 per cent. dividend agreed to, and 
the retiring directors were re-appointed. 


Windsor Electrical Installation Co. 


Tae tenth annual report of the directors for the year 1905 shows 
that during year the equivalent of 3,296 lamps (8-c.P.) were added, 
bringing the total to 34,321, of which 2,754 represent the motor- 
power. The capital expenditure during 1905 was £9,066, making 
477,447. More than half of this additional capital expenditure 
was necessary to cover the cost ofthe buildings, machinery and 
mains to supply Old Windsor, and the remainder consisted prin- 
cipally of expenditure on new mains in Windsor and Eton. 


The nominal share capital was increased by the creation of 5 per cent. 
cum. pref. shares of £1 each, and an issue of 20,000 of these shares was made to 
the shareholders at a premium of Is. per share, the whole of this issue being 
taken up. The reven.e from the lighting department was £11,510, and the 
profit on this department was £4,600, uguinst £4.00 the previous year, The 
installation departinent had not worked satisfactorily, and the result was a loss 
on the year's trading of £654. £030 is to be added to the depreciation renewal 
and reserve fund, which is now £11,000, An interim dividend of 24 per cent. 
has already been paid on the ordinary shares, and the directors recommend 
a further dividend at the same rate, making 5 per cent. for the year, and 
carrying forward sufficient to meet the dividend on the preference shares. 
The directors obtained the provisional order for Old Windsor, and the supply 
of current has already been commenced, The applications from the new 
district are very promising, and should assist materially in improving the 
revenue. The application for Clewer was abandoned owing to opposition from 
the Clewer Parish Council. 


Buenos Ayres and Belgrano Electric Tramways 
Co.—-The revenue account for the year 1905 including £2,086 
brought forward from the previous year, shows an available balance 
of £77,885. Debenture charges absorb £28.260, there is put to 
renewals fund £9,000, and preference dividends require £20,250. Out 
of the balance of £20,375 the directors recommend the payment of 
a dividend of 3s. per share, free of income-tax, on the ordinary 
shares being at the rate of 3 per cent. per annum, carrying forward 
~ 9 to next account. The transfer books are closed until April 

th. 


 Anglo-Argentine Tramways Co.— The balance at the 
credit of net revenue account on December 31st, 1905, including 
£5,922 brought forward from 1904, aud after deducting £50,000, 
which has been carried to depreciation renewal funds, amounts to 
£261,538. The directors recommend the payment of a final divi- 
dend on the ordinary shares of 5s. per share, free of income-tax, 
Dui. the interim dividend of 3s. per share paid in October, 
wi e 88. per share, or 8 per cent. for the year, carrying for- 
ward 410,214. irren diis d 
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Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to | 

Madras Electric Supply Corporation, Ltd.—10,000 shares of £5 each, 10s. paid. 

And to allow the following to be quoted in(the Official List 


Madras Electric Supply Corporation, Ltd.—£&crip (fully and partly paid) for 
£250,000 5 per cent. construction debenture stock. 


Oldham, Ashton and Hyde Electric Tramway. Ltd. 
— The report for 1905 states that the total revenue amounts to 
£30,137, and the expenditure (including £1,600 for debenture 
interest) to £23,851, leaving a profit of £6,285, which, added to 
£142 brought forward from the previous account, makes an available 
balance of £6,427. The directors propose to place to depreciation - 
and reserve fund £751, bringing it up to £10,500. After paying 
a 6 per cent. dividend on the ordinary shares, £176 is carried 
forward, 


United Alkali Co.—The directors’ report for the year 
1905 shows net profits amounting to £487,264, being an increase of 
£75,000 over 1904. After paying debenture interest and other 
charges and including the amount brought forward from the 
previous year, there was an available balance of £334,584. £15,000 
is to be transferred to debenture redemption account, £40,000 
added to the reserve fund, increasing it to £100,000, and £50,000 
placed to depreciation reserve fund. After paying the 7 per cent. 
preference dividend £41,706 is carried forward. 


Sir W. G. Armstrong, Whitworth & Co.— Interim 
dividend on the ordinary shares at the rate of 10 per cent. per 
annum. ' 


British Electric Transformer Co, — The directors’ 


report for 1905 states that, after paying all manufacturing costs and 


the expenses of administration, there remains a net profit of 
£10,228, which, with the amount brought forward, makes a total 
available balance of £12,690. The board recommend that there be 
placed to depreciation reserve £1,500, to reserve fund £2,000, to 
preliminary expenses written off £1,500, to payment of preference 
dividend £1,730, and to a dividend of 74 per cent. on the ordinary 
shares, £5,166, carrying forward £794. 


W. T. Glover & Co.— The annual report shows a balance 
of £6,411 standing to the credit of profit and loss account. Busi- 
hess generally, the directors say, has shown some improvement 
during the year, and they have been able to strengthen the financial 
position of the concern by setting aside 417, 90 for the creation of 
an investment contingency fund, which, with £8,000 transferred 
from the reserve, and £793, the profit derived from the realisation 
of investments, amounts to £26,084. The investments of the com- 
pany are largely in concerns allied with electrical industries, and 
were made sume years ago. Being unquoted securitiee, it is not 
possible to establish their value accurately ; but by the creation of 
this fund, the directors believe they have made full provision for 
auy loss that may arise. The directors purpose issuing the £100,000 
5 per cent. second mortgage debentures, already anthorised by the 
preference shareholders, for the purpose of repaying the overdraft 
at the bank and the temporary loans, the time for which they were 
originally advanced having long since expired. The directors’ first 
consideration having been to strengthen the company's financial 
position, they do not recommend the payment of a dividend. 


Newquay Electric Light and Power Co.—This 
company held its statutory meeting on 20th inst. Great progress 
was reported. 


- Newmarket Electric Light Co.—The annual meeting 
was held on Monday last week, Mr. G. H. Verrall, J. P., presiding. 
The seventh annual report stated that during the past year 1,910 
8-c.P. lamps had been connected to the mains, making the total 
20,100 lamps. The directors had decided to offer to supply current 
for lighting for trade purposes at a flat rate of 6d. per unit, as from 
January Ist last. Many of the consumers had elected to be sup- 
plied on this basis in future. 'The profit on the year's working, 
added to £135 brought forward, amounted to £2,231. Debenture 
interest amounted to £710, and the directors recommended that a 
dividend of 44 per cent. be paid; that £350 be placed to reserve 
for renewal of plant, and a balance of £116 carried forward. The 
Chairman said that the steady progress of the company had been 
continued, and the receipts showed an increase of £209 as compared 
with 1904. Since it was desirable that the reserve fund should be 
strengthened, the directors were unable to recommend that a divi- 
dend of more than 44 per cent. should be paid. Out of the reserve, 
which would amount to £1,100, they would probably be called upon 
to expend nearly £900 on renewals during the present year. The 
report was adopted. 


Melton Mowbray Electric Light €o. — The annual 
meeting was held on Tuesday last weck, Mr. W. J. New presiding. 
The directors’ report observed that substantial progress had been 
made by the company during the year, the lamps connected having 
increased from 13,543 to 15,434, being an increase of 14 per cent. 
The total number of consumers was now 501. The revenue for the 
year, after adding £103 6s. 1d. brought forward, amounted to 
£1,471, and after providing for interest on debentures, loans, &c., 
there remained a balance of £411 available for distribution. The 
directors recommended that a dividend be declared of 24 per cent. 
leaving & balance of £10 to be carried forward. 
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A es 


yr .. s » 1.4 
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» E Lytham 93 22 
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Brit. Elec. Trac. Co | 
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Barrow  .. „ 16 

{Birmingham (City) „ 16 
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eston-s-Mare ..| ,, 14 
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ff ee ei,» 17 
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Stockport „ 16 
Sunderland. $37 „ Mb 
Swindon - „ 21 
1Tyneside .. pu cI 
Warrington .. i|. 15 
West Ham .. Ve du 2 
Wolverhampton ..; „ 21 
Yorks. W. Riding. „ 25 
Cen. London Ry. „ 24 
City & S. Lon. Rly. „, 25 
Dublin-Lucan Rly. » 29 
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L'poolOverh'd Rly. | ,, 25 
Mersey Railway. „ 24 
Metropolitan Rly... |o» 25. 
Met. District Rly.... „ 25 

| 
Anglo-Argentine .. „ 25 
Brit. Columbia Rly. Feb. 
!Bu'n'sA'r'sE.T.Co. „ 94 
4Bu'n’s A'r's-Blgr'no Mar. 18 
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2,90) + 76 498 | 67,825 
971;— 8 48 12,542 
1,275 T 67 12 7.619 
5,938 .+1,801 | 12 | 81,869 
1918 |— 44 51 52,418 
1,718 — 8 513 49,011 
744 — 438 51 9,904 
— W | 12 2,941 
337 — 17 20 8,059 
8,695 + 105 | 52 98,948 
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431 T 33 „ 9,160 
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817 8 „ 4,338 
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408 15 „ 2,098 
1.122 1 57 „ 6,018 
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977 t 6 ve 1,868 
5.955 |+2,289 | ,, 29,577 
681 + 1| p 2,988 
1,052 t 52 „ 5,490 
201 d 10 » 1,080 
8.579 + 220 „ 18.612 
451 |— 12 ,, 2,467 
1.588 + 248 99 8,225 
1448 + 411 „ 7,624 
883 |— 22 „ 1,713 
65 | + T) a 288 
780+ 75 ,, 4,000 
469 — 65 [I] 2,503 
1,659 |+ 518 „ 8.678 
8,058 “ 10 „ 18,856 
2.008 + 883 P 
516 — 99 651 15,427 
1,713 .. | 60 | 88,805 
8,619 |+ 50 50 | 101,157 
808 + 24 12 1.878 
1,167 = 88 12 J 6,697 
827 |— 5 31 5,660 
878 ^ 12 19 4,881 
879 + 7 31 10,299 
444 - 10 51 12,288 
844 ＋ 2 51 11,150 
1,817 + 250 44 41.443 
i 1,564 + 62 ! 51 i 42,030 
448 .. | 6l ; 18,989 
, 80,965 |-- 1,618 42 | 658,947 
221 |t 12 See a 
2,631 + 6151 ' 78,846 
ee | ee oe 
' 2,590 |+ 146 | 51 ; 69,895 
| 4,858 |+ 52 51 | 118,470 
| B50 [+ 142 | 49 22.678 
| 225.— 9 51 6,983 
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! 470 — 187 12 2,411 
280 — 12 45 , 6,948 
! 87|— 9. 
| 1,588 |+ 821 12 : 9,729 
' 11,826 |+ 502 | 61 | 298,103 
4,108 |+ 212 12 238,938 
862 48 | 16,140 
20,816 |+ 889 | 11 , 111,380 
29,740 4,957 49 718,539 
205 |— 41 98 3,951 
24,528 |+ 196 51 | 653,160 
7,295 |+ 89 61 | 193,235 
1,110 |+ 64 24 | 13,115 
718 — 41 51 21,851 
8,001 [+ 603 52 ' 81,148 
815 s 5l 8,131 
2,750 |— 431 51 95,888 
1248 |+ 152 ON 
1,0727 18 47 29.267 
1,601 |+ 670 51 40,008 
8771+ 51 51 | 23.095 | 
8,187 |+ 809 49 207.764 
| 9,071 |+ 862 52 | 256,438 
1,649 |— 53 24 | 21,076 
482 |~ 9 | 61 | 18,167 
1,225 |+ 271 60 | $1,561 
747 |+ 819 | 60 | 88,071 
2,377 |+ 184 | 61 66,718 
326 — 81 51 9,759 
|o 8751+ 24 10 3,274 
1705 ＋ 100 52 | 17.196 
| 3,819 [41,475 | 61 94, 191 
1,456 zu E . 
1.407 |+ 57 12 4.119 
| 13,949 — 146 | 12 | 83,641 
5,957 |+ 980 12 85,880 
207 — 4 12 1,058 
8,686 |+ 221 12 | 21,859 
2,728 |— 297 12 106, 620 
8,373 |+ 200 12 | 90.897 
33,412 |— 846 12 201,494 
16,076 |+ 996 12 | 97,461 
30,579 42,088 | 12 | 178,269 
17,997 2,937 3843 | 161,201 
10418 |+ 298 8 11,244 
3,608 ＋ 900 12 | 39,768 |+ 3,533 
5,709 1+ 572 : 
15,306 E: P ae 
6.231 255 " 
| 2,957 |+ 220 | 19 18,410 
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STOCKS AND SHARES. 


Wednesday Evening. 


WrrH the commencement of a new auarter, it is hoped that there 
may be some revival in Stock Exchange business. Nobody can 
ever say that the House is downhearted for a couple of. consecutive 
days, and it can always find ground for hope: next week, if trade 
continues inactive, we shall be hearing that the animation is 
merely postponed until after Easter. But—to our muttons. 

Money being fairly plentiful at about 5 per cent. for short loans, 
investment should be thereby stimulated. It seems, however, as 
though the people with capital were better content to lend the 
cash upon security than to employ it in more permanent fashion. 
Hence it may be accurately surmised that our price-lists have a 
very insipid tale to tell, movements generally being of slight 
importance. 

Much interest, however, is fixed upon the erratic movements of 
Metropolitan Railway Consolidated and District Ordinary stocks. 
Since last we wrote “Mets” have been 764 and Districts 273. 
Both are now higher at 78 and 28, support having: been accorded 
at the stage of acute flatness. The vagaries of the lines, and 
especially those of the District, are excellent subjects for jesting 
upon by those not compelled to make use of the two tunnels. 
Central London stocks fail to benefit by the eccentricities of the 
District, although the latter has but to maintain its growing fame 
for fires, breakdowns and such like for passengers to be driven into 
the Twopenny Tube, the chief fault to be found with which is the 
sleepy heaviness of the atmosphere. By the way, we wonder when 
the City and South London will ask for the additional capital, 
whose necessity was hinted at not very long ago. 

Falling 3 points, British Electric Traction 5 percent. first Debenture 
is now 1153. At this, it pays little less than the second 45 per cent. 
Debenture, also a perpetual stock. The Ordinary keep fairly firm 
at 78, and the Preference are 9j. Buenos Ayres and Belgrano 
Ordinary fell à to 33 upon the reduced dividend, but Anglo- 
Argentines showed no change, the latter remark also covering 
Capes, Dublins, and Metropolitan Electric Tramways issues. 
Calcutta Trams lost j, and London United Preference rose 1, both 
to 91. Manufacturing shares are quiet, British Aluminium Prefer- 
ences both putting on 4, and Callender's Preference 4, while 
Willans & Robinson Ordinary at 2 are 1 lower, after their fall of 
last week. ` 

Though the London County Council has piloted its Supply Bill 
past the second reading, electricity shares are more or less 
indifferent at the fulfilment of what was expected to occur. 
Metropolitan Ordinary are down 4, for some csoteric cause, and 
many shares are ex dividend to-day, amongst them being Citys, 
Countys, Newcastle, Urbans and others. Edmundson's Preference 
bave begun to follow the drooping example set by the Ordinary 
shares. Wider prices for Charing Cross Ordinary give the shares 
the appearance of being 4 up at 5]. Westminster new Preference 
are called 28s. 9d. for the partly-paid. 

Persistent demand for Great Northern Telegraph shares has 
raised the price 30s. this week, and it now stands at 40$. The 
shares are of the nominal value of £10 each, and thus command a 
premium of over 300 per cent. It is not surprising," we heard a 
broker say the other day; the shares are certainly cheap.” This 
constitutes the chief change worthy of mention, but the Anglo- 
American Telegraph ‘group has fallen about 4 per cent. for each 
stock, notwithstanding the dividend estimates of 308. per cent. on 
the Deferred stock; tbe declaration is not due until next. 
January. Eastern Telegraph Ordinary dropped a point to 
1474, and Eastern Extension shares were put down 4 to 15. 
Falls have also occurred in Western Telegraph and West India 
and Panama Second Preference.  Marconi's are up another à 
to 13, upon the issue of the report and the favourable meeting, 
while the new shares have improved to about 6s. premium. Globe 
Ordinary and Preference declined 1, in sympathy with the duller 
tone of the Eastern group. 

Amongst Telephones, National Third Preference are 3 easier at 
58, and the Preferred is not quite so good. But Oriental 4 per cent, 
debenture at 99 has risen a point. 


Canadian Iron melting. — According to the Canadian 
Press, the experiments carried out at Sault Ste. Marie on behalf of 
the Government have been entirely successful. Dr. E. Haanel, 
Superintendent of Mines, reports the successful smelting of 
magnetite aud desulphurisation of pig, and states that 40 tons of 
pig have been produced. 
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SHARE LIST OF ELECTRICAL COMPANIES. - | 


| 
TELEGRAPH AND TELEPHONE COMPANIES. eT 
| | * | ; 
Stock | Business done 
Present i NAME, ! or Dividends for the last e | 1 er * ? 
tapaa: „ y En March ist. | March 28th, | 100 66x. | Fall — 
/ , : ^ ' 
2 . ER e ooo bal boiled Dod eds s 
OS, PET fe, CERTI XR 19Uo. | 1004. 1905. "d t Highest Lowest. 
BAS | iere Ue e V SEU SEM INTE | c 
25. egrap „s shares, Nos. ‘to 25,000 TA e ^ 4 ge ap 
esaea an DO meros mat o Debs., Nos. 1 to 1,250 Hed, E Nil | 6 & 1 8 S44 84 L 
, O~ can e egraph s. LE 8 n c 22 2: X 
8,148,700 | Do. do. do. 6% Pref. sb ees 6% ti 6 ? 113 —114 n E "| AWe Mp S j 
8,148,700 | Do. do. do. Deferred 28. il à 195 194— 1 8R.|L: MW SUL 
50,000 |-Anglo-Portuguese Tel., 5% 3 Mort, Deb. Stock Red. 2 EN 101 —103 xd | 101 —103 hi V . 
44,000 | “Chili Telephone, Nos. 1 to 44,000 7 X o% ed 8 — oot 8 — ad a . . 
L Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. 4% % | 4 973 — — 984 xd . 
16,00 | Cuba Telegraph jer ^ie. Pu. ds 10 & S | 56955 - 9 9 . 
" 6,000 : - Do. 10 % Pref. : at ke "n 5 % 10 % 10 $ 17 — 18 17 — 18 5 .* 
' 12,981 Direct Spanish Telegraph, Ord, Là 4% X 4 88xd| . z L 
. 6,000 do, 4 Cum. pre. 10 10 10 — 9 e.. 
80,000 Do: do. .. .. 44% ^ 100 —103 95 H —103 ee 
60,7101 Direct United States Cable 8 «€ 25 | 43 16 15$— 152xd | 15i 152 
; Direct W. India Cable, 37 Res. Deb., +1 to 1,200,R. X. X 100 —102 100—102 15 
4,000,000 | Eastern Telegraph, Ord. Stoc 1% X 5 %§| 147 —150 . M6j—149 148} | 147 1 
2,000,000 EL De -A 83 — 849, | 84% | 84965 — 92 90 — 92 91} T 
1,848,772 Do. 4% Mort, Deb. Stock Red. . 4% % | 4%§ 1073 —109 107 —109 1 107 T 
800,000 | Eastern Extension, Australiasia, and China Tele. 7$ 6 | 6%) 15—1 14j— 15} | M ; 
752,400 Do. 4% Deb. Stock „ 14 % | 4958 | 105 —107 105 —107 1 e 
800,000 East& 8, Afric. Tel., 4 95 Mt. Db., 1 to 8,000, red. 1909 4 3 | 4% 99 —101 99:—101 . e du 
200,000! . 4% Reg. M. Debs, (Mauritius Sub.) 1 to 8,000 4% * 4 101 —103 % | 101 —108 MIT 
180,887 diobe Telegraph and Trust Oy en 6395 | 5396 5 lià— 113 11 — 113 1 lly — 8 
180,887 e 64 | 6% | 6 143— 15 M w Ht 14} B^ i 
150,000 8 ai Telegraph, eie, ud qa 15 |94 95 24% | 88 — 10 8$4— 41$. 38$ | +14 
; an ermudas 6, 4 lst rt, - «€ = d D od * 
2 r M m e e ae m-w [mcm |i | 
d T elegrap T ° úo T i ; IM . i 
951,197 Mamont ireless Telegraph .. 8 ka; Ls | a 13— 14 1 1} 25/7} | 23/6 | +4 
72,680 | Monte Video Telephone Co., Ltd. Or. "UE. 8 t% bs pom M— lyre os * f» 
86,492 Do. do. do. | 5% Prei. 2 1 5 5 5 ex 1 1 TM LEE | 
| National Telephone, Pref. Stock ..  ..  ..| 100 6 6 6 6 110 —111 109 —111 11 T. — 3 
1,966,667 | Do. o. Def. Stock VE rw. AT M 43 5 5 5 112 —114 112 —114 113 112 E d 
15,000 Do. ri 1 do. 6 Cum. 1st Pret. * ee 10 6 6 6 6 ! 12 -- 14 12 — 14 . 1 
15,000 |. Do. do. 6 Cum. nå Pref. ..  ..| 10 | 6 6 6 6 r io 1 105 — 12 T . 5 
250,000 Do. do. 5 95 Non-cum. 8rd P., 1 to 250,000 5 5 5 5 5 — 5 — 6 tà 51 — $ 
2,000,000 Do. do. 5» Deb. Stock Red. .. | Stock | 84 Ba 83 84 99 —101 —101 à, 2 1 
1,689,593 50. do. Deb. Stock Red. 100 4 4 4 4 103 —105 108 —105 104 108à oa 
179,913 Oriental Telep. ana’ lec. 1 to 171,504, fully paid Poy 6 64 64 6 — 14 — li 25/ . 
50,000 Do. do. o. 4% Cum. Pref. 1 6 6 6 6 1 1# li E : 
. 100,000 Do. do. do. 4% Red. Deb. Stock | 100 ia s oot fy @ 97 — 99 98 —100 9 | 99 | +1 
100,000 | Pacific & European Tel.,4 % Guar. Debt, 1 to on 100 4 4 $ 4 1 99 —102 99 —102 * Y 
11,899] | Reuter's 3 8 b 5 b 5 9,8 %— 72 NL» 
. 60,000 | Telephone Co. of Egypt, 44 % Deb. Red Et s MD s: k AE 44 108 —106 - 108 —106 | 8 | 
^. 8,201 | Submarine Cables Trust s( As 08 oe | Cort, 6 6 6. 6 128 —181 128 —131 TEL | ee 
70,000 | United River Plate Tele none 5 7 8 - E | 7— 7 74 — Th | "à "i. | 
40,000 Do. 5 % Cum. Pret., Nos. LI JAMES SE 5% | 5% | oF 5 g 64 | 
179,947 Do. 5 & Debs. Stock | 5 | 5 5 54 110 —112 0-19 | .. | : 
15,6091 Pi West Af M. 5 Shares J ss | -10 2 4 | 4% 1 2 1 9 — 101 10 
30,008 Coast of America, 1 to 80,000 & 53,001 to 53,008. 23 | Nil 142. — — 1 T 
150,000 4% Debs., , 1 to 1,500 guar. by Braz. Sub. Tel. 100 4 4 4 | 4 100 —102 00 —102 : | 
207,930 Ae ia b waa: s Ltd., Nos. 1 to 207,930 10 7 7 " | 5 141— 15 141— 14$ xd 144 
75,000 Do. 0. 5 % Debs. 2nd series, 1906 | 100 b b 5 5 100 —102 100 —102 263. ] | 
Do. do. 4% Deb. Stock Red. .. | 100 4 4 4 4% | 102 —104 102 —104 1023 " 
88,991 | West India and Panama Telegraph ..  .. 10 d | Nil Du zy a | 96 | ss | 
84,568 Do. do. 3% Com. Ist Pret. — .. ..| 10 |1% | 4 6% 6% | - a 83 4 i 
4,609 | Do. do. i Cum.2»dPref. .. ...: 10 | Nil N B. lus 75 6— 7 | 64 awk. 
80,0001 Do. . do. Deha.. Non. 1 to 1. — .. 100 | &«* | 59, R9, | 59, | 100—105 100 —103.— . 
EL LECTRICAL RAI LWAY, MANUFACTU BANS AND INDUSTRIAL COMPANIES. 
f | 
170,000 n Trams, 260,008 to 430,007 . 4T * - - | 896 9 — | — 9 95 9 | 
Do. 64 % Cum. Prefs., 1 to 260,007 5 | 5% T. | 6% 67 d | — 606 | 645 | A 
266,600 Do. Fermanent, 6 % Deb. Stock, 1888 100 6% | 6% | 6 2 | 141 —144 141 —144 a: ie ei 
285,100 | Auckland E. Trams., 5 % Ist Mort. Deb. Stock .. 100 5 96 5% | 5 | 104 —106 104 —106 Paus P onis | . 
800,000 | Babcock & Wilcox, 1 to 580,000 [| "n 117% 20 V | 16 SI 33— 43 — 4 =. 818 5/7 ii 
100,000 Do. do, 6%, Cum. Pref., i to 100,000 ; b 6% | 6% | 6% 1 13 l— lye " yis 4 os 
88,000 | British Aluminium, Ord., 2,001 to 40,000 — .. ej 5 | sé woe | > | 7 2435— 2/4 | e. 
40, 000 Do. do. 7% Cum. Pref.. s - E Nil | Nil | Nil 8/6 — r + j 
20,000 bo. do. 4 6 X Cam. Pub tu 5 | Nil Nil Nil 8/- 5— | - sj i 1 * 
20000 5 do. Funding Certs, „ i: s is 21— 5 | 2 
800,0001 do. - Ist Mort. Deb. Btock Red. Stock 5% 5 | 5 5 96 98 —102 100 —101 : +2 
800,000 ‘Baden Columbia E. Rail Def. Ord. Stock .. 100 d 6 | 6 » 190 —123 | 100—023 | ' i ' 
800,000 Do. Pref. Ord. Stock : oe wi 00 es 5 | 5 110 —113 110 —118 Ae ; 
115,000 | »s 460m Perp.Pref.Btock — ..  .. 100 „ | 77 Ls 5% | 107-110 | 107—110: 107 hy -t 
240,400 Do. 44 % 1st Mort. Debs., 1 to 6,250 40 v x | 4 2 | 4 | 108 —105 | 108 —108% | 104 | .. | . 
220,000 | Vancouver Power Debs., 1 to 2,20 100 NET 4 | do | 4 102 —105 102 —105 b wx us. 
138,301 British Electric Traction 0 ‘a 10 8 6 6 P 4a "à— 78 7 73 TÈ // TREE 
"161,497 Do. da. 6% Cum. Pref. .. .. | 10 6 $ 6 6 g 6 %§ i  94— 10 |  91— 10 94 | Sij 
14151292 | DO. do. 5% Perp. Deb. Stock. | Stock | 5 | 5 b hoe 7 117 —120 111d xd 117 A D Mae 
410,178 Do. ao. 4 % 2n Deb. ee . 44% | 44 | 97 — 9) 97 — bof | = 
100,000 | British Insulated and Helsby Cables $ 5 10 % |8 8 8 % 6}— 7 | 6 ? x4]. a: "A m. 
100.000 | Do. do. 9 Cum. Pref. 5 | 6 6 6% 6 % 54— d | E 6i | 513 | 5383 
600,000 Do. au, 44 % lst Mort. Deb. Red. | 100 44 4 h 44% 103 —106 103 —106 NET NETT T 
212,000 . ipea M pee -Houston KE im Mort. Debs. .. | 100 we A 4455 445% 41% | 96 — 98 | 96 — 98 | ae +. 
tis estinghouse 6 95 Pref., 1 to 200, | if = | x : 
400,000 M. d e 6% Nil u „ gi omp | i. | c» 
1,016,853 Do. do, 4% Mort. Deb. Stock .. | 100 — ) £% 4% 4% | 80 — 85 80 — NET " "T 
50,000 fBrowew, Lindiey & Co., Ord. .. mh ho) Ai Nil | Nil he 4 "pP H | hw ik = is ‘0 
50,000 Do. do. 6% Cum. Pref. .. | £1 | Nil! Ni! Nil | .. | 146 to 15% | 14/6to15 | .. "EE E 
105,731 Ies Electrical Engineering, Ord., 1 to 105,731 .. 2 | Nil Nil Nil | 24%, | 1 — 7] | 20. | 18/9 zs 
150,000 Do. Non-cum. 6 % Pref. . »] X 1895€ Ta | £—5 | $5 1 —4 2 1 2 NE C ew 
125,000 Do. 43 % Perp. Deb. Stock. Stock nts | 45% | 44% | 44% 97 — 99 | 97 — 99 | «e ] 
125,000: Do. 44 % Perp. 2nd Deb. Stock Stock | 44% 43% nta 44% 82 — 84 823 — 84 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 ——. 5 s 8% 4% | 8%, B4— 33 | BR Bà | 768 | W- | —À 
40,000 Do. A 6 % Cum. Pref., 1 to 40,000 5 "s 6% | 6% | 6% a. 6 5— & W 
27,500 Do. "B'"do.ltoZ590 | .. ..| 5 | ..+| 6% | 6% | 6° bà— 51 | ESI Don bo» 
817,700 Do. 5% Deb. Stock .. ... 100 .. | 59, | 5% | 6% 106 —108 106 —108 E ie M 
190,000 Do. 5 % 2nd Deb. Stock — .. . 100 e | oe | 5% | 5* 102 —105 102—105 — se 
105,000 Calcutta Trams., 1 to 105,00 Ei 73 „ 8% 7 |  9$8— lvk 91— 10 | OR | sand. Se 
82,610 Do. 105,001 to 137,610 5 Bp 1 9 — 94 Ue b p.94 OP, 
850,000 Do. 44 % Ist Deb. Stock T „ | 100 sa, | MOH | 495 44% 106 —108 106 —108 107 Mu- | 
85,000 | Callender’s Cable Construction shares " zs 5 16 | ke | 12496 10% 103— 114 , 101— 113 | = 
40,000 Do. do. 696 Cum. Pref. .. 5 6% | 6% | 6% 6% — 6 | b—6 | 6 55 is 
Do. do. 44% let Mort. Deb. Stock Red. Stock 43% 4% | 44% | 44% | 108—1104 108} —11 | |a 
491,222 | Cape E. Trams., 1 to 491,222  .. 2: 1 a |15 9; 10 | b K E— 6 E— | | | e j 
@ 450,000 | Castner-Kellner Alkali, 1 to 450,000 .. 1 s u WEM E * — iA 1 34 31/. | Eva 
Do. do. 44 % Ist Mort. Deb. Stock 100 4 43% | 44% | 4496 95 —100 95 —100 | | si 
1 989,098 | Centra London Railway, Ord. Stock ‘ Stock | 4% | 4% | 4% 4% 91 — 93 91 — 93 Y24 914 
D] Do. do. 4% Pref. Stock . Stock 4% | 4% | 4% | 4% 103 —105 102 —101 1021 w e 
530,316 Do. do. Def. do. .. .. Stock | 4 95 4 96 | 4 96 4% 82 — 85 82 — 85 831 824 
1,480,000 | City and Bouth London Railway ie = .. Stock 84% 28% 24% 14% 41 — 43 41 — 43 *- E 
* & Co., Pr d 3 kane | B | 5 & | Sb | 214 ° | 2— 2} 2— 2} 42/6 | a N 
* st Mo e ebs., | | - , 
100,000 || Qn nt £100. Ae MY e | 5% | 5% | 5% | 5% 95 — 98 95 95 — 98 | | 
© poiu Ol maso we ears, (€t 9B oe tere PUOL ock Exchange. 11 Otherwise stated au stimreb are (Uy paid. $ Interim dividends, 
T And bonus of 10-, om Manchester - hare List, l 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continud), "S 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL CONT ANTES. continual) 


899, 
125,000 Ro. do. 44 2 Pref., 1 to 195,000 .. 10 


Presens | ——— | Btock Dividends for the , poring 
Issue, ' ; NAME, or : last four years. ON 
— -¼-¼— S 
52,000 Dick, Kerr & Co., 1 to 69,000 — . at * "-—— o 
61,000 f Do. 6 96 LI Pref., 1 to 61,000 ee 6 ee 6 6 6 
* Do. 44 % . Stock ee ee es 100 eet 44 
60,000 | Dublin United Trams. (1896), 1 to 60 10 AS 6 6 
59,987 è : 6 % Pref. between 1 and 60,000 10 us 6 6 „ | 6 
400 $ 4% Debs. pe ..| 100 T á 4 4 
800,000 Do. 5 “A Debs. ne ..| 100 es 
800,000 . Do “ B” Deb. Stoccc gx 100 os 
99,261 Edison & Swan Utd., A” shrs., £8 pd., 1 to 99,961 5 Nil è 8 
17,189 A* shares, 01—017,199 x 5 Nil Nil B] e 
, 96 Deb. Stock Red. .. ..| 100 4 4 4 4 
100,0001 Do. 5 % 2nd Deb. k Prov. Certs. .| 100 b 5 5 5 
112,100 | Electric Construc to * 6 4 E. 
81,990 i 7% Cum. Pref., 1 to 81 7 7 1 ne 
200,000 Do do. Ist Mort. Deb. Sk. | Stock | 4 4 4 4% 
25,000 | General Electric Co. (1900), 6 % Cum. Pref. e 10 b 5 5 PX 
. 900,000 Do. ' do. 4 96 Mort. Deb. 4 4 4 4 
78,000 Gt. N. & City Rail Pref. Ord. ' A” 4 96 1 to 78,000 10 a 8 4 4 
96,000 | Greenwood & Batley 7 % Cum. Pref. oe wA Se à 7 7 1% 
80,000 Do. do. 5 Mort. Debs. ee ee 100 ee 5 5 » 5 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. T b 20 15 15 
200,000 Do, do. Pref. .. s 6 2 
n 41.978 T Do. do, > ort. Deb. Stock Stock 
108,022 Do. do. Scrip. 60% paid... rk 
` 60,000 India-Rubber, Gm Piece & Tele h Works.. 10 10 10 
B00, 0002 Do. do. ls Deb. ee 100 4 4 
87,500 n Overhead Railway, ai 10 1 
10,000 do. Pref. £10 paid ios 10 5 5 
600,070 PR United Trams (1901), 1 to 50,007 V» 10 "M - 
980 Do. do. 60.008 to 100,000 (£4 paid) oa 10 - : 
4 
N 
b 


b H 
4 4 
1 N 
r1 5 
6 8 
6 8 
s 5 5 
1,381,000 Do. do. 1st Mort. Deb. Stock ..| 100 "a 4 4 
314,016 aes ccs Electric Trams, Deſ cl. 1 Nil ; N sè 
500,000 | 5 % Cum. Pref, Tá RE ars 142958 % 5 5 
000 à 44% Deb. Stock Red 100 s 4 E 
20,000 enin le & Co. 6 % Cum. Pref., 20,001 to 40,000 b ‘ * 6 6 
24,500 Potte E. Tro., 20,001 to 40 54,500 10 os 5 5 4 
24,500 | Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 $ 5 5 5 
245,000 / xs as DAMM 44 ‘| 4 
850 | Telegraph Construction and Main à 12 20 20 15 15 
150,000} Š 4 % Deb. Bds., 1 to 1,500 Red, 1909 | 100 4 4 4 4 
Undergd. E. R., Lon., 5 % Profit Shar. S. Nts. .. $ as a» 5 r4 
540,000 | Waterloo & City Railway, Ord. Stock 100 | 8à 8i 53 33 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 84 6 961 oe RA 
66,666 Do. : C. P., 80,001 to 80,000 & 125,001 to 141,666 5 P 6 i i 
246,806 | Do. 1st Mort. W : 4 4% | 4% 


ELECTRICITY SUPPLY COMPANIES. 


qa | | | 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 P Ee il a 5% | 47% 5&— 5 51— 82 e | 5 
50,000 Bo. do. 44 % lst. deb. stock .. | 100 44 4 43 108 —106 103 —106 A 
29,877 | Brompton & Kens, ea * Bup., 1 1 to 90,000 b | go 10 10 | 10 2 of | — of 
10,623 Cum. Pref. | 5 | 7 " | 7 7 | — | . .. 
800,000 | Central Electric supply 4 Guar. DA. Stock .. | 100 4 4 | 4 | 4 109 —105 102 —105 ; y. 
80,000 | Charing Cross = — ectricity Supply T» 5 10 8 | 8 | 6 43— | 4j— 59 +} 
80,000 | Do. 44 96 m. Pref. | b | | 4 | | 4 j 4 5 | 4 — 5 | 97/6 * "T 4 
40,000 * Do. " City Undertaking” 44 % Oum. Pri. 5 | | | | 4 4 LM ‘i ass 
* | LU 0 .. s. | * LI * 
420,000 UR Do. do. 496 Deb. Btock Red. .. | 100 4 | 4 4 | ng | 101 —108 | 101 —103 mw ka 
44,436 Chelsea Electricity Supply, Ord. . * | | 6 | 6 | — 52 b5i— 5j 57 T 
175,0001 do. % Deb. Stock Red. Stock | d 44% | 44% | 107 —109 107 —109 "i E^ 
70,595 | City oft London Elec. Lighting, Ord. .£0,001—110, 595 | 10 5% | 5% | 6% | 6% | 1 il 101— lljxd | 11 10 ss 
40,000 Do. 6 Cum. Pref., 1 to O 10 | 6 | 6 | 6 6 pa 14 13 — 14 xd | | 
400,0001 | Do. Db. Pu. , Borip. (iss. at 115) all pd. a oh | 5 | B | 5 & 128 —126 123 —126 j 
800,000 | — Do. 449 2nd Db. Sik. Prov. Cris- all 5d. | 100 | 42 4% ug | 4% 101 1 | 101 —103 | ^ 
40,000 . of penes Electrical Power, Ord. Fa 3 14% 4% 870 4% li— li— 9àxd | .. és es 
50,000 do. 5% Prein. 5 5 „ | 5% | 5% 5% | 5 — | 44— dd | a Mt 
80:000 | County af Londen Electric Pret Ord. d 20,00 10 - | ê | e 6d 121— 12 113 — i zd | | i2 [ X» LIS 
, | 0. e — | — 17 Á-— = 5 * 
400,000 Bo. do. 2 b. Stock a d n. | 4 | 4 q^ | 109 —112 10; —112 | no * | it 
400,000 | Do. do. and Deb. Stock 1 Btock | | | 4 | 44% | 101 —108 101 —103 | 102 1023 s. 
80,000 | W PER 8 Electric Corporation, Ord. Shares .. | b 7 7 17 5 96$ | 4 — 44 4— 4 = b" p 
80,000 | Do. do. 6 95 Cum. Pref.. in. xs 6 6 6 | 6 96 51— 54 | 5— 5) 58 | 524 
820,000 Do. do. 44 % 1st Mort Deb. Stk | 10 43 4 4 44% | 104 —106 | 104 —106 | 104 * ee 
10,000 | Folkestone, 1 to 10,000 i2 5 à % 196 61— 6 | 5— BR is js én 
10,000 | Do. 5 % Cum. Pref., 1 to 10,000 |. — 5 | A ie | 5 96 5 — | 5 — 5h xa | e ET B 
75,000 | Do. 9,1st. Deb. Stock. | 10 | .. | 44% | 44% | 44% | 101 —104 | 101 —104 ; 
13,000 | Hove, 1 to 18, ; 5 AST ^N 5|. | & | BA% | 9% SRO T à 
10,000 | Do. New (£5 10s. paid) * ap E bs £3 e. oe | 9% | 8&— 8& | 81 — 9 R d o * 
87,309 | Do. 4% Deb. Stoc % e ee eee 98 —100 98 —101 4M ee +à 
7,800 | Do. 4495 Deb. Stock .. „ "10 » 44% 44% | 44% 98 —101 98 —101 | | S 
21,000 - Kensington and Knightsbridge Electric Ord. " 5 10 % 12% | 12 | 10 96 91— 104xd 93— 10} | 
90,000 | Do. do. do. 4% Deben. Stk. Stock | 4 % EE M 4% 98 —101 98 —101 
82 | konton Electrio Supply etg anon, jr ae | 8 25 Nil : | 4% | 2- 2: n : 45 42/6 
' O. e 8 5 | | 6 6 96 51 — K “a= x ee 
874,895 | Do. do. 4 "TE Mort. Deb. 8tk. Red. | Btock | 4 | 4 & 4 | 4% | 94 —101 98 —101 
200,000 | Metropolitan ad^ i Supply, 1 to 100,000 .. a) 5 7 | 83% | 10 | 10 96 | 9 — 10 | SÀ— 94 xd 9} D 
76121 | Do. 44% Cum. Pref. 1—71,106, £8 pd. | 5 42 | ag | a | 5— 6 | 5| 5 
220,0001 Do. 44% 1st Mort. Deben. Stock .. | .. 4 | 44% | 4 44% | 110 —1H 110 —114 
250,000 Do. % Mort. Deben. Stock Redem. | Btock | | 33 | 95 — 97 95 — 97 
250,000 | Midland Electric Corporation, 44 % lst Mort. Deb. | 100 | | 44% | 101 —103 % | 101 —103 33 kj 
in | Newcastle-on-Tyne, 1 to 57,009 , ^" 5 ee he BS 8% | 8 — 8 4 xd . > 
17,991 | Do. 57,010 to 78,000 ^ 58 5 Ve P as - B % 8 — 7i— S xd a^ 
127008 Do. 5 % Pref., 1 to 57,009 .. . .. 5 $a E 5 b 96 6 6 6 — 64 xd | ò 
17,991 Do. 57,010 to 75,0000. 5 ix d "LS 5 % 6 6 6 — xd | «us 
10,852 Notting Hill Electric Lighting % AME 6 7 2o 730 13 — 14 13 — 14 | > A 
64,000 Do. do. 4% lst Mort. Deb. .. | 100 T | 4d | 4 4 96 98 —100 98 —100 ho M Lou : 
18,500 Oxford, 1 to 96and 407 to 18,810 — .. .. .. 5 632 7 75 m d Wee à , 
50,000 Do. 4% Deb. Stock .. .. | 100 * 49, 4% | 4% 99 —101 99 —101 bows R ; 
40,000 St. James’ and Pall Mall Electric Light, Ord. .. | 5 | 144 | 144 | 144% | 124% | 91— 10} | 91— 10} | . . 
20,000 Do. do. 7 % Pref, 20,081 to 40,080 | 6 7 7 EAE: G E LN an à 
150,000 Do. do. 95 Deb. Stock Red. 100 84 83% | 84% | 96 — 98 96 — 98 ES" 
12,000 Smithfield Markets Electric Supply, 5 us 8 19 4 | 49$ 4% 21— 21 21— 23 | .— i» 
60,000 Do. do. do. 4 % Deb. Stock Stock 4 4 4 4% 76 — 80 76 — 80 i ** 
65,000 South London Electrici Bupply, Ord. fa | 5 | 13% 8 e 4 & 4 96 — B 8 — xd " ee 
108,700 | South Met. Elec. Lt. & Power | Ord..  ..  .. 1 | Ni | Ni | Ni 23% i— | * xs 
85,368 | (Late Blackheath and Greenwich K % Pref. . 1 | Nil 1% | 1 4 | 4€ li—- 1i 1— 1 | we 60 
148,292 Dist. E. L. Co.) 44 95 1st Deb. Btk. 100 43 d 44% | 44% | 105 —108 103 —106 xd Hl Ww 
50,000 Urban Electric Supply, Ord. . oe B. 1.555 b 5 96 5 96 44— H 43— 4ixd * ‘ 
80,000 Do. 5 95 Cum. Pref. ‘ 5 5 6% | 649 5% 5— 5 43 — 52 xd | un č% 
200,000 Do. do. 44% lst Mort. Db. Stk. Red 100 | .. | .. | 44 4355 04 —106 102 —104 xd DPI : 
110,000 | Westminster Electric 1 Ord. ,. b. |12 | 18396 14 bU Ra 94— 104 — 104 xd | 10 9z " 
28,151 Do do 44%, Gum. Prei. 6 T | 6% | 6 | 5% b5ÁÀ— 575 5C — See | ED 


| (Originally 5 %—Red. to 44 % from 31st Dec., 1908. 


Shares not officially quoted: Mackay Companies, ord., 61—62. Pret. 75—78. 
t Unless otherwise stated all shares are fully paid. § Interim dividends, 


— — —— i 


IDL ee 


Bank rate of discount 4 per cent. (September 28th, 1905). 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING FEBRUARY, 1906. 


ON the occasion of our last reference to the above, attention was 
drawn to the high value attained by the imports during the month 
of January. The figure then mentioned is, however, far exceeded 
by the February returns, as shown below. 

For the latter month the totals were:—Exports, £116,471; 
imports, £170,109; and re-exporta, £12,703—-which compare with 
£114,509, £155,095* and £8,747 respectively in January. 

Thus the export business shows but slight improvement, the 
increase over the previous month amounting to £2,000 in value. 
Increases are apperent in our exports of cables and electrically- 
driven machinery, counterbalanced, however, bv a drop in value 
of electrical machinery exports. One small item of tramway 
material figures in the export section. 


Pd 


Both the import and re-export sections of the table, however, 
show proportionately large increases in value, the totals being the 
highest recorded during the 13 months in which these returns have 


appeared. 


With regard to the former section, the values of electrical 
machinery (£63,000) and of telegraph and telephone material 
(£30,689) imvoorted, are largely ahead of the previous month's 


figures ; 


it will be noted that the imports classified as electrical 


goods and appliances continue to fall in value, the decrease during 
the month amounting to some £9,000. The prominent purchasing 
and importing countries remain substantially as in our last returns. 


* During the month, deductions amounting to £2,274 in value 
have been made from the January imports, thus e the 
total to the amount here given, viz., £155,095. 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


$$$ —— ——ͤ— 
E : | ! | Am 2 2 , . | . P * m x P . d 
| E j FF eni H E E 28 23 E FEF 73 5 P e 
Country receiving exports and importing. | EFE 4 FEE Ü 22 FE 23 8 BEd o EES FF 
| VE Pap POPE aU 8 (BH pIE 
a | & la =} 7 | aa FF 
| | | | Em 
ig | ££); e „„ „„ £ i gi ¢ : £ e £ 
Russia, Sweden, Norway and Denmark . 310 1,182 14, 1710. | 5,055! 64 | 2t " 910 .. 
Germany 8 . 105; 18 90 102 666 m j M | 866 | n 
Netherlands... — 29] 483| 385| . | 97 |. 5 | = PR Lom 
Dutch Borneo and Indian Possessions 111 i M "a 90 i | " i | 13 " 
Belgium .. 139! 24 170 23 | 12 38: 13. | 299 | 22 
France . 154 480 5 11 2 314 Bec d ass 3l us ie 
French Indo-China... ie 9 Ges "P zs ut e i | x 7 i 
Portugal, Portuguese East Africa and India. 129 221 567 110) .. | ow. 1155 s 
Spain and Canary Isles ... T 5 "d 3 " ps 145 ie ae | 125 82141 
Italy and Austria- Hungary ies 60) se]. 2 2 Ge 800] 428 |. X — an = by. ae Sis 
Turkey, Greece and Persia ie: | 45 a E TS - as s S | eo] 4 poco pcm 
ypt sed jd 178 5 24 11 90 17 „ 24 | "4 
China and Siam .. 269 217 607 76 172 445 95 95 53 
Japan seach d 6,742 72 we 811 | 1,210) .. | 14 | bis Rob. died 
U. S.A., Philippines and Cuba T 591 .. 10 90 | 20 708 m ‘ia . 4,298 
Mexico, Panama, Columbia and Peru e 48 107] .. 18 146 36 M 5 A id -— 
Chili ... ORE coe 2 33 398 5,131 ES 2| .. Pi 
Brasil p 72 66 10 121,097 ae 85 ~ 85 
Argentine et . | 5,817 | 3,442 102 582 74 2,638 451 M 119 | 4,027 » 
Channel Isles and Malta i 1.828 | 1,619 1368 38 120 5| .. 611 .. P 
British West Africa "m | 4 | 1322 9| .. 15 90| .. a 
Cape of Good Hope — 1,435 | 376 744 703 186 | 1,487 131 TE 21 aa y 
Natal.. .. 691; 1,540 | 1,888 | 717 198 | 1,766 95 20 — 
British Bast Africa a and Aden NEN ae 3, .. - x Jis - | E Aes 29 | blj —. 
India... l .. | 8,409 3,236 2,071 651 458 6,304 | 343 36 46 | 3,830 | 1,604 
Burmah » | 8 | 1,680 98 | 18 i 25 i 374. 25 
Ceylon aed 48 42 94 E 4 8 21 E 19 "T T 
Straite Settlements, ‘Sarawak and ‘Labuan .. 2863 58 51 60 25 28 Ns 22 90 v 
Hong Kong .. ! 83 uu s 64 55 " | 75 T A 1,531 e 
West and Bouth Australia... ] | 63! 101 115! % 344] 2040! .. | „ BE De 
Victoria .. . 230 637 12 6 ^ 116 e 488 59 
New South Wales and d Queensland ; 1,254 | 1,809 | 125 | 4253. 130 1,188 | 50 60 102 265 E 
Tasmania : 20 —. | 5 11 uU cde 2 MEE | 
New Zealand " 613 4968, 173, 56 392 120 84 s 30 
Canada 70 | "e 172 22 x os m EN "E 
British West Indies and British Guiana... 115 6 2 | e Wes 32 | 4 
Total, £ 16, 823 j 29,429 9,721 | 3,870 | 4,591 30,788. 1, 473 | 190 i 1,390 [16,597 ; 1,604 
| 
Registered Imports into the United Kingdom of Electrical Goods from all Countries. 
| £ £ £ | £ | £ £] £ £ | 
Russia, Norway, Sweden and Denmark — 90 185  .. 146 | 4 | 1,409 , 508 23 | 14,677 25 iei 
Germany . wee xu e | ok — 4.424 | 5,989 | 937 | 463 95 30,944 145 1,192 1,433 p 
Holland  . .' 1,99 3,945 50 | 6,048 85 875 | 888 7404| 41 
Belgium. 1 . . 1,879 2,451 251 | 3,056 2,726 293 | 1,015 14,0. 
France .^ 3,413 | 9997 337 708 |. 1,330 | 1,390 1,238 2.332 „% 
United States 2.075 8 "i * 851 362 924,693 154 20 77 887 
Canada j E rA T 613 | '870 ** | 10 aa $t 
Total, E 5 7. 31.461 31,461 | 2,496 |, 396 i 1,523 62,907, | 3,226 Im | 30,689 | 887 | 
| — 
Additional Imports: New South A electrical machinery, £70; Victoria, cable, £90; a Italy, cable, £74. 
Registered Re-Exports of Foreign and Colonial Electrical Goods from the United Kingdom. 
£ | £ £ £ ; £ | £ £ £ £ | £ £ 
Various countries, mainly as above 1,282 | 2,642 | '839 | 278 | | 5,520 | 529 | 716 | 1,370 | 27 : 
| ! | 


: Tora. EXPORTS: - 
£116,471 


—The amounts appearing under the several headings 


TotaL REe-ExPOBTS: 
" 412, 703 
are classified according to the Customs returns. The first and 


TOTAL IMPORTS : 
£170,109 


third columns eontain many amounts relating to goods otherwise unclassified, the latter, doubtless, consisting of similar 
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the wire above its surroundings. 
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SOME NOTES ON WIRES. 


i By THOMAS CARTER, A.M.LE.E. 


Tue following notes were compiled for the purpose, mainly, 
of comparing different wires available for resistances of 
various types, and were found to be very useful at the time, 
as no collected data of the.kind had been noticed. While 
there are now to be found in Whittakers “ Electrical 
Engineer's Pocket-Book " some notes of a similar character to 
these, under the heading of Heavy Current Resistances, 
there are, in what follows, some points of additional interest 
not mentioned in that excellent tede merum, and they may, 
therefore, be useful in saving time in calculation. 

In any wire of resistance R ohms, diameter d inches, 
length J inches, carrying a current of C amperes, the heat 
produced per unit of surface per gecond is proportional to 


C^ R 


. Hence, if there are two wires, in each of which the 


heat produced per unit of surface per second is the same, 
“pte Cn C R, 
xdi xd, 


where Ci, Ri di, ly are for the second wire what C, R, d, l; 


. are for the first. | 


Also if p be the resistance of a piece of the wire 1 in. long 
by 1 sq. in. in section, then— TEE 


3 l 
a 
(4 
and hence CR C? 9 | c? p 
1 1 xà TEE 
q 7! i d? 


Therefore, in the two wires considered, the heat generated 


per unit of surface per second is equal if— 


C p = e pi 
a " dj 


3 
: "^. 
since T is constant. 


Considering now the radiation of heat from the wire as 
opposed to the generation of heat in it, let & be the number 
of pound-degree- Fahrenheit heat units emitted from 1 sq. in. 
surface of wire per second per degree rise in temperature of 
Then if 7 be the rise in 


temperature at any given moment, the heat radiated is 
obviously | 


h r lb. deg. F. units per second from each square inch. 


When a steady temperature is attained, the heat generated | 


is ee the heat gue per unit of time. The heat 
genera r second, per square inch 

the above, E per square inch of surface, is, from 
2 

: E j joules per second, 


N 


and, since one lb. deg. F. heat unit is equivalent to 1:06 * 


105 joules, for a steady temperature, 
; c? R 
val 


It may be fairly safely assumed that % is a co : 
kinds of wire, and, therefore, for a given Veces 
the heat generated per unit of surface per second should be 
the same in every case. As this is the correct basis of 
comparison for resistances, the necessity for starting from a 
basis of equal heat generation per square inch is obvious. 


= 106 x 10 x Ar. 


3 


It has already been seen that oR will reduce to .. © p 
2s „ O a rid C * n 
. 


and therefore for a steady temperature 


019 pane ]* `: 
— = 06 x 10 x hr 
— d? 
4 
C? p «3 
or | ji = -y X 106 x 10? x Ae 


2.614 h T. 


— 
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The value of & may be put down at abo 
* although this is only a rough figure, applying t 


up in coils, and varying with the amount 
stretched. It shows, however, of what order 
the quantity is. If the actual temperature 
limited to 250° F., a rise of, say, 190° a 
atmospheric temperature, the relation becomes 

C? p | 


CP. 9614 x x 190 — v 
d? 108 
dè ` : : 
so that c? = 8 — fora final rise of und 
P , 


and generally, though rougbly, ° = 015 


rise of 7°. Several results are at once appal 
For instance, in wires of the same materia 
stant, Ç? is proportional to s, or the curre 
a certain temperature rise i8 proportional to 
well known fact, and is one of the most 
relations in working out resistances. 

Again, in two wires of. different materiale 
be the same in each, then for the same rise 
n must be proportional to p or d is proporti 
on the other hand, the diameters are the sa 
for a given temperature rise, is proportional 
is constant. Pac 

Going now in a slightly different direct 

pl 


. bering that for a constant resistance —, m 


d? 


it is evident that in two wires of the same 


the same resistance, i is constant, or l i! 


d. Again, if two wires of different mate 
of the same resistance and carry the same 
same temperature rise, besides having d p 


as shown above, 55 is constant since th 


the same, ie., 2 or pè l is constant, so | 
p 


tional to p. Further, since @ is propor 
to p 5, d is evidently proportional to 2 or 


two wires of the same resistance and of | 
capacity. | 

Still further, if resistance and current 
constant, since d is proportional to p* i 
further, since volume is proportional to 
that the volume is proportional to p? x 
since weight is proportional to volum: 
gravity (8), it is found that for two eque 
of the same current-carrying capacity t 
portional to pts. It is evident ther 
as light a resistance 88 possible, a m 
used which is as good a conductor a! 
as low a specific gravity as possible. 
where the temperature coefficient is to 
resistance material must be used, as al 
conductors have a high temperature coeffi 
cost in pence per pound of the material, t 
the resistance is proportional to e and to 


of resistance varies as o pè 8, neglecting, o 


and considering only the wire. It wil 
gubsequent table that, iron is by far the « 
use, and it is extensively employed for 
where temperature coefficient, does not m 
Constantan wires seem to be general 
regulating resistances and the like, as the 
is practically independent of temperature 
about 30 times as much as iron wire. I. 
resistance were ever required, and cost ui 
coefficient were not to be consider 
aluminium would be very suitable, as tl 
only about 20 per cent. of a corre 
resistance, though the cost would be a 
great for wire alone. | 
Taking up another point—namely, | 

resistance, length, and weight in an 
weight per cubic foot = 62°35 8, wher 


aED 
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and 15˙3 5. That is to say, in order to get the actual pounds 
per ohm, &c., the constants given have merely to be 
multiplied by d', d-, d* and d~’, respectively. | 
The foregoing particulars will, it is hoped, be of use to 


in pounds of a cubic foot of water. Further, the cubie feet 
per ohm = (length per ohm in feet x sectional area in 
feet), | 


r j : A : 
! | 1 * 1 d? many who have not bad an opportunity of collecting them 
or cubic feet per ohm = 12 ;* TI mE systematically ; and, in conclusion, further mention may be 


made of Whittaker's Pocket-Book, to which reference may 
be made for a few additional matters not ireated of in this 


hence pounds per ohm = pounds per cubic foot x cubic 
| article. 


2 
feet per ohm = 62°35 x s x a x d* L (1,728 p) 


999 8 l | : ZEE 
— 0222 5 da. THE ADAPTABILITY OF VARIABLE SPEED 
Hence also, taking the reciprocal, ohms per pound 


= 45 P q, 
8 


— — — 


[COMMUNICATED. ] 


. WHEN one considers the ease with which an electric, motor 
can be designed to be suitable for the special work it has to 
do, it is surprising how little advantage is taken of this 
flexibility in practice. Almost all specifications bear the 

most striking similarity to one another for widely different 
applications, except in a few minor details of construction, 
which may be done just as well in several different ways. 
Otherwise the usual specification is as follows :— m 

1. The armature core to be built up of soft re-annealed 
high permeability sheet steel. (No mention is made of the ' 
non-ageing qualities, which are more likely to be useful, from 
& purchaser's point of view.) 

2. The efficiency at full load, three-quarter, half and 
quarter load to be guaranteed. 

8. Not less than 98 per .cent. 
(Mathiessen’s standard) to be. used. 

4. Current density in the armature conductors is not to 
exceed 1,500 amperes per 8q. in. 

5. Maximum current density in the brushes!not to exceed 
30 amperes per sq. in. ax 

6. Commutation to be absolutely sparkless, from no load 
to 25 per cent. overload with fixed brushes. 

7. After six bours’ run at full load, no part to exceed 70 
F. rise in temperature. - 

8. Magnet poles to be laminated. . NM 

Taken individually these points are important and. 
excellent, but taken collectively in one specification they are 


cubic feet per pound 


1 (50 
4 Ac 
1 4x 144 5 1 
z — — — 2 2°94 — 
62˙35 5 edi "St 
and, taking reciprocals, pounds per foot = °34 8 d?. 
Again, from the last four results, ohms per foot = ohms 
per pound x pounds per foot l 


45 x 84 Sd? 


Again, feet per pound = 


= 15˙3 x pd-? 
and feet per ohm == 065 p-! æ. 


- 2 : ; uM A conductivity copper 
membering that c? = 3 for about 200° final rise, 
p 


this can be transformed to 
C za dè * LN 
P 


and this factor „. 2 can be determined for each sort of 
p 


— 


wire, and is a figure of merit for the material as regards its 
current carry ing capacity. 

The following table may be useful, embodying, as it does, 
several of the results of the foregoing general conclusions :— 


— (ſ—2ña—˙—ä———ů— ͤ N:——ů— 


— — 


j 
i 
| 
| 
l 


—— ee ——— 


8 . cub " . : i " 
p si | Ss E 3i] s. x z a 
= € ie. |" 8 sy ao 2 2 
3j INC $8 3 n (ER (38 | 38 28 88 
| " 3 ; | oa | 8 |3a | ge | ge | 59 | ss 5z >? 
Material. Actual. Relative. — 4| S [Fe |y S l oa 827 
| —— pi gt 3 8 2 ek a 32 [gk | gz FE 
À " = be 5 oom pel 2 S -0 : o- 
| aer. Atzen 900° fen] Ste | a | i 3: < Ep ge $5 HL a 8 £ 
i ] rise. se. | rise. 3 8 3 E : 8 8 8. 
Copper. 00000066 000000 1 14 11,80 |89.| 1 1 849 154-2. 00,000 0000033 100,000 000010 
Aluminium ^... 0000119 0000017, 1:8) 26. 1,330 2˙6 |-297 36 32 | 7-1 | 81 |123 | 49,300 0000203 55,000 000018 
Iron wire ' -..,.4 Pee } -000006 6:5). 9 710 7˙8 876 1:63 |71 | T 84.186 40,006 | 500025 15,000 | 000066 
Platinoid Q.. 00001613 - 0000165 24:5 25 | 420/89] 1 |261 33 53 | 38 |2:62 | 12,260 |-0000816| 4,050 000247 
Manganin ... 00001646 0000165 25 | 25 | 420/89 | 1 |261/ 44 71 | 38 |2:62 12,000 0000833] 3,960 | 000252 
Eure 00001980 | -0000198 | 30 | 30 | 390/89] 1 |278 |28| 48 | 36 |278 | 10,000 000100 3,300 -000308 
Resista 00003022 | 0000334 46 | 50 | 300 82| 92 303 | — | — 30 |333| 6,000 |:000167 | 2,170 |-000462 
Krupo.. 00003340 | 00003586 50 | 54 | 290 81| 91 3·07 32 60 296 3:38 | 5,390 000186 1,960 |*000510 
Wolffin 500003340 0000358 50 | 54 | 290 i82 | 92/310 |20| 38 | 296|3:38 | 5,440 000184 1,960 000510 
Beacon |00003375 | 0000358 | 51 | 54 | 280/81 | 91 |307 28 7 236338 5,320 | 000188 | 1,940 | -000515 


The values given are, in many cases, only approximate, 
but are sufficiently close to give a comparison between the 
various materials. The most uncertain figures are, probably, 
the values of p at the high temperature. This causes some 


needless repetition. If efficiency is guaranteed, why specify 
the conductivity of the copper, or that the core is to be 
laminated ? If the motor is to be absolutely sparkless, the 
temperature rise fixed, and efficiency guaranteed, why 


specify the current density in the brushes regardless of what 
quality of carbon may be used? Then why specify 
laminated poles; the customer actually loses by this, 
because it enables the manufacturer to cut down the length 
of the air gap. This point is already covered by the 
guaranteed efficiency and maximum temperature rise. aor =- 
It is now becoming usual to specify for what: purpose the.. 
motor is required, but in actual practice, what is gained? 
The conscientious manufacturer who quotes for the most 
suitable design for the work it wil have to do, will be out 
of it on price, and the order goes to the manufacturer who 


doubt as to the value of * EN The cost of wire per pound | 
p 


is also only very roughly correct, and it must be remembered : 
that e increases for a given material with decrease of - 
diameter, so that the results of total cost for same 0 and k 
are qualitative, rather than accurately quantitative. The: 
columns “relative length" and “relative diameter for 

same C and R give, of course, relative values of p and pt. 
respectively.. The meanings of the “ constants” in the last. 
four columns are, respectively, ‘0222 8 , 45 8p, 065 p^, 
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quotes for his nearest standard motor, which will satisfy the 
test conditions and with. the wonderful adaptability of the 
electrical machine, will manage to do the work required. 
The “strong” armature, “light ° magnetic flux type of 
motor, or the even worse interpole motor, when advantage 
is taken of the corrected “ field distortion or forced com- 
mutation to put in a still stronger armature, while 
eminently suitable for steady loads and easy conditions, is 
hopelessly bad for workshop and factory use when there 
is frequent starting of heavy machine tools and heavy 
overloads. ! 
Take the old type belt or gear-driven planing machine, 
how often does the power taken for cutting or quick return 
stroke, fix the horse-power of the motor to drive it? In 
nearly every case it will be found that the sparking at the 
commutator at reversal fixes the size, especially on higher 


voltage circuits. Hence one sees a motor rated to give, say, 


10 or 50 B.H.P. continuously working on an average load of 
about 10 B. H.P. In many cases a fly-wheel has to be fitted, 
which would be quite unnecessary with a suitably-designed 
motor. | pa | 

The same design of motor will be seen driving pumps, 
where it is required to frequently start up against a dead ” 
load, bending rolls, rolling mills, haulage gear, coal cutters, 
&c., with the inevitable waste ef energy, heating of the 
starting resistances, and flashing at, the commutator and 
switch contacts. 


Where automatic starting switches are used, and as usual. 


give trouble, the switch is blamed when the fault really 


lies with the design of the motor. The writer -has had. 


experience of automatic starting switches of the very 
simplest description, starting up 20 and 30-H.P. motors 
against heavy loads, hundreds of thousands of times, without 
a single failure or renewal. There is only one design of 
motor which is thoroughly suitable for this class of work, 
and that is the plain variable speed motor, even in the few 
cases where speed Variation is of no special value. This 
design of motor with its strong magnetic “ field," exception- 
ally good commutation, and high specific torque, with the 
full excitation corresponding to its slower speeds, gives the 
ideal machine for this heavy duty. | 

If a 3 to 1 speed range motor is run at its middle speed, 
the maximum continuous output is approximately 50 per 
cent. greater than the rated horse power of the motor, 80 
that the apparent extra cost over that of the ordinary design 
is not what it seems at first. While to take advantage of 
the more or less intermittent nature of this class of work, by 
compounding or otherwise strengthening the magnetic field 
of the motor, to correspond to its slowest speeds, it will give 
two to three times its rated horse-power for short periods. 
With a given heavy current corresponding to an overload, 
the variable speed motor gives & correspondingly increased 
torque, but the usual design of motor, owing to its relatively 
strong armature, distorting or practically wiping out the 
light“ magnetic field, gives only very little more than its 
normal full load torque. | 

That this point has been more or less recognised for many 
years is proved by the universal practice of using series or 
compound wound motors,* but in no case can the writer 
remember it being specified that this important character- 
istic should be increased by putting extra material in the 
magnetic circuit and so allowing a ronsiderable increase in 
^ field " strength.* This condition the variable speed motor 
run normally about its middle speed, exactly meets in the 
best and most economical way. 

Other incidental advantages are :— 

1. The reduction in the number of types and sizes of 
motors, with the consequent reduction in the number of 
spares. 

2. The adaptability to existing pulleys, gears, &c. 
point i8 especially important for emergency work. 

3. If an armature is wound to run at what corresponds to the 
middle speed, of say, a 3 to 1 range variable speed motor, with 
the full field corresponding to the usual slow speed, it will give 
double the rated horse-power of the variable speed armature 
continuously, and four times as much, intermittently, at a 
cost very slightly greater than that of the ordinary motor 


This 


* S:nce writing the above the writer has seen Mr. R. W. Birkett'a 
article in the Engineer, which describes a step in the right direc- 
tion, but does not go far enough. 


designed for this speed, this armature being mechanically 


interchangeable with the variable speed one. 


There are many ways in which the specification can be 


worded to ensure this charactertistic, the simplest perhaps 
being that the speed should be reduced a certain amount 
with a given increased excitation. 


SOME NOTES ON GAS ENGINES FOR 
ELECTRIC LIGHTING. 


Bv R. C. DIEPPE, A.M.LE.E. 


Many electrical engineers probably have at some time or 
another te handle gas engines for driving dynamos for 
isolated electric light installations, and having recently 
had some experience with these engines for this 
purpose, I think that the few tips which have been 
gained may be of considerable use to other electrical 
engineers, who, like myself; may not be experts in the 
design, &c., of gas engines, but still may have to order 
them and put them into use. In my opinion there is no 
doubt whatsoever that electricity can be very cheaply gene- 
rated with small isolated plants, by means of gas engines, 
and in the case of a large shop, &c., where the annual bill 
for electricity is from £150 to £200 or over, and where 
there is already a man on the staff of a somewhat mechanical 
turn of mind, electricity can be generated at something under 


. 9d. per unit with gas at 2s. per 1,000 cb. ft., and allowing 


for interest on capital, depreciation, &c. Of course, no 
definite figure can be given to apply to every case, as it 
depends on the number of hours per evening the electricity 
is required, and the nature of the load. However, with 
regard to the latter, in the case of shop lighting it is rearly 
constant at full load the whole time. 

When asking for quotations for a gas engine for the above 
purposes, it is advisable to ask each firm to state the follow- 
ing particulars regarding the engine they propose supplying : 
(1) The maximum brake-horse-power of the engine for one 
hour; (2) the continuous working brake-horse-power of the 
engine ; (3) the speed of the engine in revolutions per 
minute ; (4) the piston speed ; (5) the maximum variation 
in volts in, say, 15 minutes when running on half, three- 
quarter and full load, the load in each case being kept 
constant during the 15 minutes; (6) the maximum varia- 
tion in volts when the-load is suddenly changed from half- 
load to full load, or vice versa ; (7) the maximum initial 
pressure upon explosion when running on maximum load and 


on continuous working load: (8) the consumption of gas at 


half, three-quarter and full load. — oa 

When comparing the various makers' quotations, the ratio 
of (1) to (2) should be carefully noted, as with gas engines, 
unlike electric motors, the maximum B. H.P. is a definite 
quantity, and one cannot squeeze a little more out of the 
engine at a slight increase of temperature rise. À gas engine 
will give so much and no more, and it is advisable, for the 
sake of cost of repairs and maintenance, to have the above 
ratio as high as possible. For instance, a gas engine 
to give 25 B. H. P. continuously should give 30 B. H.P. as a 
maximum for one hour. Items Nos. 3 and 4 can be con- 
sidered together. The actual speed of the engine is not of 
much importance, electrical engineers being used to much 
higher speeds than are possible with gas engines. The piston 
speed is the chief point to watch, and this for a 25-B. H. P. 
high-speed electric lighting engine for direct coupling should 


not exceed 750 to 800 ft. per minute. This figure will be 
somewhat of a guide, and anything above 800 ft. per minute. 


for an engine of this size should be questioned. The 
variation of voltage is an important item. Gas engine makers 
will not, if they can help it, give any figures on this point, 
satisfying themselves by saying that there shall be no 
fluctuation in the light. Now, this is very vague and may 
lead toa lot of trouble, and it is advisable, if possible, to 
insist that the maximum variation in volts be stated not only 
at full load, but at half load. At the various exhibitions 
one sees gas engines driving dynamos which are lighting the 
lamps on the stall, and only the very slightest fluctuation in 
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the light can be observed ; but a user will possibly find that 
when the same set is removed to his premises the light is 
not quite so steady. The load on the engine at the 
Exhibition has been adjusted to the best possible advantage 
for steady running, which is at or near full load, whereas, 
of course, the engine will not always be run on full load in 
practice. In connection with this point, it will be noted 
that gas engine makers should raise no objection to giving a 
figure for the variation in volts during, say, 15 minutes at a 
constant load, as, no matter what kind of dynamo is- used, 
whether compound-wound or shunt-wound, the variation in 
volts will be directly proportional to the variation in the 
speed of the engine. In checking the makers’ figures, it 
will be generally quite near enough to read the maximum 
and minimum volts that can be observed ori a fairly open- 
range voltmeter; but, of course, if greater accuracy i8 
rey tired, a recording voltmeter can be used. The variation 
should not exceed 14 per cent. to 2 per cent. at full load. 
and 2 per cent. to 3 per cent. at half load. 

The maximum initial pressure upon explosion is an im- 
portant point, as upon this depends the silent running of the 
engine, as well as the ease with which it is started, and the 
cost, of repairs and maintenance. If this initial pressure is 
too high, there will be an objectionable bump on the engine 
when running at full load, and a special point should be 
made when ordering the engine that it should be free from 
this bump. Owing to the keen competition between the 
various makers the initial pressures and piston speeds are 
being raised to their limita, and in some cases beyond, but 
the ‘bump caused by the former being too high is most 
objectionable inside a building. This bump is not to be con- 
fused with the noise made by the exhaust, which latter can 
be silenced to a great extent. 

The consumption of gas is another important point, and it 
is most important to get the makers to state the consumption 
not only at full load (which they will be most pleased to do), 
but also at half and three-quarter load. 

In addition to the above and before ordering the engine, 
it is advisable, if the engine is going inaide & building, to let 
a representative of the engine makers from whom the engine 
is to be ordered see the site and approve of same. This 
may save future trouble. : 

The actual wording of the order is most important, and it 
should be given very careful consideration. The first points 
are. of course, the output and speed. The next is the ques- 
tion of the consumption of gas at the various loads, and in 
connection with this it is most important to state the source 
of the supply of gas. This should be stated when inquiring 
for the engine, but under no circumstances should a gas. 
engine be ordered unless the outputs and consumptions are 
guaranteed when the engine is supplied with gas from such: 
and such a company. It will be unnecessary, and even not 
advisable for the purchaser to go into the question of 
calorific values: This should be left entirely to the gas 
engine makers, who know all about it and whose duty it is 
to know all about it. I have been told by a very good 
authority that the gas in certain districts where gas engine 
makers do most congregate, is rich in hydro-carbons, but 
possibly this is on a par with the very dry steam sometimes , 
met with when testing steam engines at the maker’s works. 
There are tricks in every trade, by no means excepting the 
gas engine trade. The figures guaranteed in connection 


with the other items enumerated above should then, of 


course, be stated, and it should also be stated that the engine 
must be free from noise or vibration when running at its 
fall continuous working load, and that it must be easy to 
startup. Regarding the vibration, it should be stated that the 
engine makers are to supply all drawings of foundations 
which will be carried out entirely to their instructions under 
which circumstances they are to guarantee that there shall 
be no cause for complaint regarding vibration. If the 
engine is going in a separate building, the question of noise 
and vibration will not be of so much consequence, but if 
the engine is going in the basement of a building, it is 
advisable to isolate the foundations all round, and to keep 
them well away from the footings of the walls. If these 
conditions are carried out, and the engine does not“ bump ”’ 
generally, there will be no perceptible vibration? but the sub- 
soil wants carefully inspecting, and if this is rock or very 
hard clay, the foundations should be placed on a few inches 


- 


of felt. If the noise of the exhaust is likely to be a nuisance, 
it can be silenced to a considerable extent by means of a 
silencing chamber consisting in some cases of a deep pit 
lined with fire brick. Should the engine be placed in a 
basement, it is possible that water may be reached before 
getting to the required depth for this pit, and as the pit 
must be watertight some difficulty then arises. There are 
two ways out of the difficulty, one. being to sink a stout cast- 
iron tank in the ground, and the other to dig a pit deeper 
and larger than is required for the ordinary and firebrick 
walls, and to line it with hydraulic cement, the ordinary and 
firebrick walls being put on the inside of the cement. This 
work should be most carefully carried out, us if the pit is not. 
watertight it will lead to considerable trouble and expense at 
a future date. It must be borne in mind that the silencing 
chamber gets very hot so that only certain materials can be 
used. . | 

The chief test should always take place on site, and with 
the actual conditions under which the engine is required to 
work; and although a preliminary test might be witnessed at 
the makers' works, this should only be treated as pre- 
liminary, as the difference in the quality of the gas at the 
two places, may make a considerable difference to the running 
of the engine. | E 

The engine makers should be told the name of the dynamo 
makers, and should also be asked to agree to an electrical 
load being used for testing the engine, allowance being made 
for the efficiency of the dynamo. There is an important 
‘point here, and it may be difficult to get the engine maker 
to agree to this, although there should be no objection, If 
the dynamo is ordered from a firm of repute, and they 
are asked to guarantee their efficiencies at the various loads, 
and to verify them when testing the dynamo, then with 
these figures it is a very simple matter to test the whole 
installation at any load. In any case, if the engine makers 
object to this method of testing the engine, the purchaser 
will be able to test the plant in this way, and should the 
results not be as guaranteed he will have very good grounds 
for going further into the matter and testing the engine by 
means of a brake or by indicating the engine at no load and 
full load. However, neither of these later methods are as 
simple, cheap or accurate as the electrical method with which 
the load can be accurately observed for any length of time 
and the output in units taken by means of a wattmeter. 

In conclusion, it is not assumed that any of the above 
pointe are new to the gas engine expert, but if the electrical 
engineer, who is not a gas engine expert, will carefully bear 
them in mind when dealing with gas engines and gas-engine 
makers, he will be perfectly safe should the engine not 
come out on test as guaranteed. l 


THE NEUTRAL MARKETS OF THE WORLD 
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THE commércial relations of Chile have wonderfully improved in 
recent years, both as regards its trade and industry. Particularly 
was this improvement shown during the last six months of 1904 
and the year 1905. For two years or more the exchange has been 
maintained at a relatively higu aid stable rate, and this, combined 
with the high prices which have prevailed in the copper and salt- 


` petre markets, has been the chief cause of the improved conditions 


of the country. pA 

The imports in 1904 amounted to 157,152,080 pesos (gold peso zs 
1s. 6d.), as compared with 142,470,579 pesos in 1903 and. 132.4 28, 204 
pesos in 1902. Of the imports in 1904, 57,345,488 pesos were from 
the United Kingdom, 42,456,638 from Germany, and 13,997,927 from 
the United States, increases of about 4,000,000 pesos in the cases 
of Germany and the United Kingdom, and an increase of about 
1,500,000 pesos in the case of the United States. Imports from 
Germany are, bowever, increasing in a greater ratio than those from 
the United Kingdom. 

The exports from Chile in 1904, which consist to a great extent 
of saltpetre and copper, amounted to 215,997,784 pesos, as against 
194,279,679 pesos iu 1903, and 185,879,965 pesos in 1902. Of the 
exports in 1904, 70,546,667 pesos were to the United Kingdom, 
62,632,942 pesos to Germany, and 30,715,150 pesos to the Unitea 
States, increases of about 10,000,000 pesos in the cases of Germ: nv 
and the United Kingdom, and a decrease of 2,000,000 pesos. in the 
case of the United States. 
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It is difficult to arrive at any very satisfactory details as to the 
importe of particular classes of electrical goods, as these are so often 
included under other general headings; but the following particu- 
lara may probably be of some: service in giving & general idea of 
the nature and extent of the trade. The imports of materials for 
railways, vessels and telegraphs in 1904 amounted to 2,327,000 
pesos, of which 1,370,000 pesos were from the United Kingdom, and 
497,269 pesos from Germany; the total imports increased by 
800,000 pesos, whilst those from the United Kingdom increased by 
460,000 pesos. The imports of bronze and copper in bars, 
&c. (includes copper wire), amounted to 361,000 pesos, cr double 
the imports in 1903; imports from Germany increased 

from: 46,625 pesos to 151,000 pesos, and exceeded those 
from the United Kingdom. by- 20,000 pesos. Lamps and 
lighting utensils of glass were imported to a value of 254,000 pesos, 
a slight decrease ; of these, 181,000 pesos were from the United 
States. The imports of glass and porcelain (various), including 


certain insulators; amounted to 33,000 pesos, of which 25,000 pesos. 


were from Germany. The imports of various kinds of apparatus, 
includi insulatore, telegraph material, &c., amounted to 147,000 
pesos ; the imports from the United Kingdom were 38,000 pesos, 
an increase of 2,000 pesos, and those from Germany 95,000 pesos, an 
increase of 25,000 pesos. Mining machinery, pumps, &c., were 
imported to the value of 3,228,603 pesos, or two and a half times 
the imports in 1903; the imports from the United Kingdom 
increased from 770,704 pesos to 1,929,832 pesos, and those from 
Germany from 394,253 pesos to 1,145,139 pesos. The imports of 
oranes, weighing machines, &c., amounted to 150,629 pesos, of 
which 106,401 pesos were from the United Kingdom. Machinery, 
&c., for industries, electric lighting, &c., motors, &c., were im- 
ported to the value of 7,436,000 pesos; thé imports from the 
United Kingdom were 3,159,050 pesos, from Germany 798,000 
pesos, and from the United States 2,750,000 pesos. 

_ As compared with the figures for 1903, the imports of machinery, 
instruments, tools and apparatusof allkindsshow ed a marked advance : 
the importe in 1904 were valued at 20,890,000 pesos, as compared with 
12,895,000 pesos in 1903. The figures of the importe of electrical 
goods, so far as they go, show that the United Kingdom in nearly 
all cases, holds the greatest share of the trade, but it is noticeable 
that imports from Germany in this line, as well as in the total trade, 


are increasing at a greater ratio than those from the United 


Kingdom, and that in Chile, as well as in the other South American 
countries, German capitalists are interesting themselves to a great 
extent in tlie undertakings of the country. Allowance must be 
made, however, in the use of the Chilian statistics, for the 
fact that in many cases the imports are not attributed in all 
cases to the real country of origin, but rather to the country 
from which they are shipped. As will naturally be 
this method is more favourable for German figures than for 
those of the United Kingdom, so that it is possible that the 
figures for Germany are somewhat in excess of the real imports 
from that country. But in spite of thie, it is evident that 
German manufacturers are succeeding to a great extent 
in the introduction of their goods on the Chilian market, and it 
behoves British makers to put forth strenuous efforts to retain 
the trade they already hold, and at the same time to gain their 
share of the increased trade which is sure to arise as the country 
develops. 

There are at present in Chile about 25 towns which have taken 
up electricity for lighting purposes, the current being mostly sup- 
plied from steam-driven plants, and only in a few cases from water- 
power, which is not so abundant in most parts of the country as in 
other South American States. The electrical plant in Santiago, 
which uses coal as fuel, is employed for tramway supply as well 
as for public and private lighting purposes. The machinery was 
all imported from abroad, although the Sociedad Nacional de 
Electricidad, which manufactures dynamos and motors, has been in 
existence in Santiago for some time. The electric plant in 
Valparaiso, which is also run by steam power is, like the Santiago 
plant, used for tramway purposes as well as for lighting public and 
private bhildings. It is proposed to utilise water-power as soon as 
the works near the town are finished. The capacity of these 
works will be 5,000 H.P. For the present only three turbines 
(Pelton water-wheel type) of 1,200 H.P. each are to be used. To 
each of these turbines is coupled a three-phase electric generator of 
7,000 volts working pressure. By means of two separate sets of 
conductors, the current is brought to a point near Valparaiso, whence, 
by two sets of underground cables, it is delivered to the sub-station 
in the centre of the town. With these works the company will 
also be able to supply power for industrial purposes. A 500-H.P. 
steam plant is to be retained for reserve purposes. 

As in Brazil and other South American States, so also in Chile, 
acetylene is becoming a keen com, etitor of electricity for lighting 
purposes, and a decree was recently put in force by thé Government 
allowing the free importation of calcium carbide for the production 
of acetylene gas. Alcohol is also being used to some extent both 
for lighting and power purposes, and its further use is being 
encouraged. Gas is used, however, for lighting purposes in most 
towns, and the companies succeed in paying good dividends, par- 
ticularly in Valparaiso and Santiago. 

Of the electrical companies established in Chile, the following 
may be mentioned: the Cia Lvz Electrica de la Serena, with con- 
tinuous current from two Schuckert turbine sets; the Chilian 
Electric Tramway, Light and Power Co., with current supplied 
from five Allgemeine Elektrizitats Gesellschaft-Tosi turbine gets ; 
and the Cia Gas de Valparaiso, with two Mavor and Coulson and 
McLellan turbine sets. 

_ itis anticipated that the production of iron by electrical methods 
iu Chile is destined to achieve great importance in coming years, 


seen, 


particularly as the Government is doing all in its power to foster 
an iron industry in the country. The districts of the Cordilleras 
between 43* and 29* S.latitude are richly supplied with water- 
power, with strong falls in the. immediate neighbourhood of iron 
ore and other metal fields. The following rivers are to be 
found near the iron ore fields, in Central Chile: the Marpo, 
Mapocho and Aconcagua; in Coquimbo: the Illapel, Choapa, 
Limari and Coquimbo; and in Atacama: the Huasco. The 
Sociedad de Altos Hornos Electricos was founded in Cbile some 
little time ago by an Italian, Jose Pedro Alessendri, who proposed to 
mánufacture iron und copper by means of electricity produced by 
water-power from the Rivers Tino and Tinquiririca. Recent 
advices from France state that a company is being formed in that 
country by the amalgamation of the Société Metallurgie Electro- 
thermique and the Société des Haute Fourneaux Electriques 
(apparently the Chilian company mentioned above) for the purpose 
of undertaking the production of metals by electricity. The title 
of the new company is to be the Cie de Metallurgie Electrothermique 
au Chile, and the capital bas been supplied by the Maison 
Mirabaud. 

Amongst public works which are to be undertaken, or have already 
been commenced in Chile, the following may be mentioned as 
showing the general development of the country :—The continuation 
of the Tacna-Arica Railway to La Puz, thus establishing direct 
communication beteen the Const of Chile and the capital of 
Bolivia; the Transandine Railway, establishing communication 
overland with Buenos Ayres; the construction of & network of 
railways running from north to south of Chile; the con- 
struction of extensive port works in Valparaiso; the drainage of 
Santiago; &c. 

The following duties &re leviable on electrical goods in Chili: 
pushes for electric belle, 25 per cent. ad valorem, valuation 6:50 
pesos per kilog.; bronze or copper wire and wire for electrical pur- 
poses, free; Morse's telegraphic ^pparatus, free; motors ot all kinds, 
25 pe* cent. ad valorem, valuation according to appraisement; 
epecial apparatus aud accessories for electric lighting, except lamps 
of all kinds, but including bulbs and candles, free; insulators for 
telegraphs, telephones or electric lighting, and materials for tele- 
graphs, free; goods not specially enumerated in the Chilian tariff 
and not being free of duty are liable to duty at the rate of 25 per cent. 
ad valorem. Valuations are fixed by the Customs authorities. All 
duties are levied in gold pesos of 1/6, and duties are payable in 
gold coin. Auctions are held weekly, at which gold received by 
the Government is re-sold to merchants who have to pay the duties. 
The present rate of exchange is 1/3}. 

The following are firms interested in electrical undertakings who 
would be likely to import electric material direct :— 

Santiago.—Chilian Electrical Co., Ltd.; C. Cordero, 1,547 calle 
Moneda ; V. Gonzalez, 486 calle Mercedes; Harras & Cie., 3,066 
calle Huerfanos ; A. Hewstone, 3,067 calle Catedrale; R. Hewstone, 
1,102 calle S. Rosas; L. Jaspard ; R. Olivares, 1,345 calle Com- 
pania; R. Oliveira, 1,907 calle Catedrale; De Leon Ponce, 322 
calle Mercedes; Rivano y Cia, 2,012 calle S. Francisco; Chile 
Telephone Co., 14 Galeria San Carlos; A. Goubet, 95 calle 
Catedrale; A. G. Hald, 56 calle Bulnes; G. H. Jones, 1,317 calle 
Casilla; Allen Kerr, 490 calle Cadella. 

Valparaiso —Chile Telephone Co. ; Cia Alemana Transatlantica 
de Electricidad; Hormann y Cia; Rose Innes y Cia; Pacific and 
European Telegraph Co.; G. S. Lang, 906 calle Casilla; C. F. 
Hey wood, 16 Casilla del Correo. 

Tacna.—Cie Telephone et Telegraphe Tacna, Arica, &c. 

Curico.—Soc. Anon. Electricité. | 

Iquique.—Central and S. American Telegraph Co.; West Coast 
of America Telegraph Co. 

Perena.— Compania Luz Electrica. 

The majority of business is done by European houses or mer- 
chants in Chile through their buying agents in Europe. Direct 
business, which is increasing and could be further increased by the 
employment of the right sort of travellers and care in the selection 
of customers, is usually done c.if. in European currency, to avoid 
the risk of exchange. The great requirement of the Chilian 
market is cheapness; but the finish and get-up should be made 
thoroughly attractive in order to create business. It is true in 
Chile, as clsewhere, that a German always make a common article 
look well Asan example of American methods of doing business 
in Chile, the followiug remarks made by Mr. Worthington, the 
Commissioner appointed by the Board of Trade to inquire into 
the conditions of trade in South America in 1898, may be quoted: 
"'The electric lighting of the nitrate works is leaving English 
makers because there is a very capable representative of the 
Westinghouse Co. in Iquique, who is always ready to negotiate for 
new installations, to supplv small refits for American machinery, 
and, for a moderate monthly charge, to look after the electric 
plant continually, an arrangement which suits the companies 
well." ; 

Commercial travellera are not required to obtain permits to 
exercise their calling in Chile, nor are any licences necessary. As 
regards samples brought by commercial travellers, the Customs are 
authorised to permit the dispatch for private warehouses of the 
samples with which the agents of commercial houses are travelling 
provided they are not complete sets of objects which would diver, 
them of their character as samples. In virtue of this exemption, 
travelling salesmen may introduce their samples of foreign mer- 
chandise into any part of the Republic without paying in ready 
money the ordinary import duties, and have a term of six montbs 
in which to pay them if the samples which they bring are designed 
for consumption in the country. If they reship the samples to & 
foreign country, the IO U which they have signed for payment of 
the duties is cancelled without any charge. 
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AUTOMATIC ELECTRO-GAS BLOCK 
SIGNALLING ON THE NORTH-EASTERN 
RAILWAY. 


IN our issue for January 22nd, 1904, we made allusion to the 
forthcoming installation of the “Hall” electro-gas block signals 
on the 11 miles' stretch of the main line of the North-Eastern 
Railway between Alne (a few miles north of York) and the 
Green Lane signal box at Thirsk. After having been submitted 
to a protracted series of exhaustive trials, the plant—the first 
of its type to be introduced on any European railway— 
was formally introduced into regular daily operation some months 
ago, having been provisionally approved of by the Board of 
Trade. As previously remarked, the signals are the Hall” 
electro-gas semaphores, and are arranged normal danger" with a 
1,200-ft. overlap. The second home signa] in advance and its 
“ distant” are cleared when an incoming train passes a home 
signal. In ordinary practice, this clearing point would be placed 
at the end of the overlap. In our previous article, we described 
the Hall signalling system, and from the accompanying diagram it 
will be seen exactly how the various signals comprised in the 
North-Eastern installation have been arranged. It may be 
pointed out that the signal box at Codbeck, formerly required with 
the mechanical system of block signalling, has been abandoned, 
whilst at other of the signal boxes, the attendance of the 
signalmen is restricted to the passing of trains from 
the branches leading to Gilling on the east, and Borough- 
bridge and Knaresbrough on ‘the west. At Raskelf, 
Bishophouse and Sessay the automatic "home" and “starting” 
Signals, with their “distants,” are controlled by circuit-breaking 
springs on the signal levers in the cabin. For protection in foggy 
weather, the Raven fog-signal apparatus is connected with the 
automatic signals. This apparatus, devised by Mr. V. L. Raven, 
the assistant mechanical engineer of the North-Eastern Railway, 
strikes a projection on the locomotive and blows a whistle on the 
engine cab whenever a home signal in the “stop” position is 
passed. In addition to this precaution, which has been found to 
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MOTOR-BUS v. ELECTRIC TRAMCAR. 


[FROM A LEGAL CONTRIBUTOR. | 


THE fact that the Courts have recently declared that a railway 
company may not, in the exercise of its general powers, establish a 
system of motor-'buses is of interest from several points of view. 
A railway company is the creature of statute; its powers are 
limited by the statute by which it is empowered to carry on its 
undertaking. This being the law as declared in the case of railway 
companies, it is also the law in the case of tramways. Some years 
ago it was decided that the London County Council had no power 
to run horse-’buses in connection with their tramways; and there 
is no reason to think that, if the point were raised once more, the 
introduction of motor-traction would make any difference to the 


legal bearings of the casc. 


We may predicate, therefore; that no statutory company—z.r., 
no company which is authorised by statute to carry out any 
particular undertaking, be it railway or tramway—can inaugurate 
a system of motor-'buses as part of its undertaking. It may also 
be said that no local authority can undertake the establishment of 
such a system without special Parliamentary powers. 

In this state of the law, everything points to the motor-'bus 
forming the subject of discussion sooner or later before the Par- 
liamentary Committees, when these bodies commence their labours 
during the course of the present session. Railway companies will 
seek the necessary powers ; the local authorities which have already 
established a system of electric tramways may desire to have motors 
to act as feeders to their larger enterprise; while it is probable 
that some of these bodies, reluctant to embark upon an expensive 
tramway scheme, may be glad to obtain, for the benefit of their 
ratepayers, the services of a few motor-omnibuses. In all these 
circumstances it is probable that questions of importance will arise 
before the Committees as to the general policy which should guide 
the Legislature in granting or refusing power to put this twentieth 
century form of locomotion into practice. | 

The first important problem which requires solution is— Who 
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“AUTOMATIC SIGNALLING ON THE N.E.R. 


work very satisfactorily on other sections of the N.E. Railway, the 
ordinary arrangements for dealing with traffic in times of fog or 
falling snow are to be introduced. When a fog comes on in the 
neighbourhood of Alne, Pilmoor or Green Lane, the signalmen at 
those places must immediately communicate with each other by 
telephone, and one of them must call up the three station-masters, 
and have signalmen and platelayers called out for service, whilst 
signalmen must be provided for the cabins not ordinarily 
“manned,” and platelayers must perform the ordinary fogging 
duties, placing detonators on the rails to repeat the signal move- 
ments. Until the signalmen at the intermediate boxes have reached 
their respective posts, the following time intervals will be 
observed in the passage of trains:—A passenger train following 
a goods train, 20 minutes; and a goods train following 
a passenger train, 10 minutes—no interval being prescribed for a 
passenger train following another passenger train, or for a freight 
train following another freight train. The same indication is used 
at night for both “home” and “distant” signals, namely, red for 
“danger,” and green for "all cleag" All the switches on this 
section of line are protected by mechanical interlocking, whilst the 
mechanical signals, so far as they have been retained, are controlled 
by the track circuit by means of the electric slot. Switch instru- 
ments are placed at each switch to shunt the track circuit, and, in 
the case of facing points, also to break the signal circuit. There are 
indicators and annunciators in the signal cabins to show the 
approach of a train and the presence of a train between the 
“home” and “starting” signals. It has been arranged that when 
a train has been detained by a home automatic signal for one 
minute, the enginemen may proceed with great caution, but if the 
“home signal is at, or near, a signal box the signalman’s written 
permission must be first obtained. To facilitate inquiries, all 
the cabins, the names and distances of which are given on the 
accompanying diagram, are connected by a tclephone circuit, whilst 
at each of the stations there are telephones fixed in the station- 
masters' houses, and also in the dwellings of the foremen plate- 


layers. fi 


will have the right to oppose a motor-’bus Bill? It is probably well 
known to readers of this REvrEw that it is not given to everyone 
to indulge the expensive luxury of opposing a private Bill in com- 
mittee. Some interest in the question under discussion, or, to use 
a Latin phrase in common use, a locus standi must be shown. 
The grounds upon which a locus standi may be granted are (1) com- 
petition ¢.y., as where an omnibus company claim that a tramway 
(which forms the subject of a Bill) will interfere with them; or (2) 
interference with property, as where, for instance, the opponent 
asserts that a tramway running past his house will interfere with the 
comfort of his residence. Numerous other examples might be given. 
But it is not given to everyone who hasan objection to give 
utterance to his views. Thus, a man who had an objection “on 
principle," or a mere wsthetic objection, to the establishment of an 
electric tramway whieh made use of overhead wires, would not be 
allowed to give evidence. 

These questions are decided by what is known as the Court of 
Referees on Private Bills. They have laid down certain general 
principles which are of importance when we come to consider who, 
are likely to be heard in opposition to a motor-'bus Bill. 

The Standing Orders of the House of Commons give the Referees 
complete discretion as to the admission of pctitioners to be heard 
on this ground. It was formerly the practice of this Court to 
decline to allow a railway company to oppose & horse tramway on 
this ground, but the adoption of electricity as a motive power 
effected a slight change in this respect. Thus in 1893 a railway 
was allowed a locus standi against the clauses and schedule of a 
Bill which authorised and regulated the use of electricity on certain 
tramways, inasmuch as they might directly or indirectly affect the 
railway ; but it was given no general power to oppose on the 
ground of competition, since the Bill, which also included certain 
powers of purchase and amalgamation was held at most to improve 
existing competition. It may be taken, however, that according to 
existing practice a railway cannot oppose an electric tramway 
merely on the ground of competition. The reason for this is that 
the tramway taps a different source of traffic. One railway may 
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oppose another which is to run ona parallel route, just as a gas 
company may oppose an electric lighting scheme; but where the 


competition is not sufficiently close no locus standi is granted. 


What opposition may be shown to a motor- bus Bill? It is 
apprehended that the following may desire to oppose :—(1) Com- 
anies or local authorities whose tramways will be interfered with; 
2) railway companies (including tube railways); (3) highway 
authorities; (4) frontagers, i.c., persons owning property along the 
proposed route, who allege that their comfort will be interfered 
with. In trying to answer these questions, it must always be borne 
in mind that a private company may always establish a system of 
motor-’buses without any Parliamentary power. We shall now dis- 
cuss the merits of cach form of opposition in detail. 

1. Companies or Local Authorities whose Tramways will be inler- 
fered wtth.—Suppose a railway company seeks Parliamentary 
powers to run motor-’buses, a neighbouring tramway authority may 
fear the stress of competition. When horse traction was the order 
of the day, competition was not formidable. It bas been shown, 
however, that the motor-’bus can compete effectually with the 
electric tram. In these circumstances it is apprehended that the 
Court of Referees will concede a locus standi to those who are 
interested in an electric tramway system. 

2. Railway Companies (including Tube Ratilways).—With regard 
to ordinary railways, it is very doubtful how far it would be in 
their interest or worth their while to oppose a motor-'bus Bill, 
inasmuch as the motor-'bus is essentially a door-to-door species of 
locomotion. Further, in view of the principles which appear to 
have guided the Court of Referees up to the present, it is open to 
to grave doubt whether a locus standi would be ccnceded. In the 
case of tube railways the case is rather different. They have no 
goods or mineral traffic. They are dependent for their revenue 
upon the carriage of passengers along a short route which can be 
traversed by a motor-'bus. Take a concrete instance. Suppose the 
County Council were to seek power to run motor-'buses from Baker 
Street to Waterloo. It is conceived that the new tube railway 
would have a deep interest in the scheme, and should be allowed 
to oppose. At the same time it is matter for speculation what 
weight would be given to the opposition, for the routes would not 
be altogether parallel, and many persons would use a 'bus who 
might be carried out of their way by the tube. | 

3. Highway Authorities.—lInasmuch as the local authority who 
would be entitled to promote a motor-’bus Bill is also the highway 
authority, the question of opposition from this source is not likely 
to arise with much frequency in practice. Nevertheless, it is 
apprehended that a highway authority would have an interest in 
opposing, inasmuch as a large number of heavy motors, albcit they 
are fitted with rubber tires, involve increased wear and tear to the 
highway. 

4. Frontagers.—Seeing that the motor- bus, and the noise and 
odours which it creates, have already come to stay, it is not likely 
that the Court of Referees would concede a /ocus standi to persons 
who desire to oppose upon the ground that they live along the 
proposed route. 

Finally, with reference to all the above questions, there is a 
general observation which must inevitably weigh with the 
Legislature. It is competent for any private company or person to 
run a motor-bus. Not so with a tramway. The laying of rails 
involves interference with the surface of the streets; and it also 
involves the grant of a “limited monopoly" to the company or 
local authority who obtain the provisional order. Farther, a tram- 
way company is subject to certain restrictions in the matter of 
fares, whereas a motor-’bus company may charge what it pleases. 
These are matters which in our view must necessarily weigh with 
Parliamentary committees, and will tend to induce them to give 
every facility for the establishment of the new form of locomotion. 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


The“ Perfect”? Pipe Bender. 


Messrs. Epwagp LE Bas & Co., of Dock House, Billiter Street, 
E.C., are supplying the Perfect" pipe bender, which is shown in 
the accompanying illustration. The machine, which is especially 
intended for clectrical engineers, gas engineers, &c., is stated to 
bend perfectly by hand and without filling or heating, all sizes of 
tube up to 1 in. dia., and by heating the tube all sizes up to 3 in. 
dia., also without filling. the finished bends being free from puckers 
and of a perfect radins. The facility and ease with which bends 
can be produced at various angles in many instances makes 
screwed fittings unnccessary, and thus minimises the risk of leakage. 
The machine is very portable, and may be easily attached to any 
bench, or even held in an ordinary vice, and the rapidity with 
which bends can be produced by any workman renders it a great 
labour saver, so much so that the initial cost will be saved in a very 
short time. : 

The machine consists principally of the central pulley (2), bend- 
ing block (3), clamping block (4), (each of which are provided with 
two grooves suitable for the outside diameters of the different 
sized tubes), the base plate (1), and the lever mechanism. The 
bender may be permanently attached to the bench, or may be held 
in the vice; the grooves in the central pulley (2), clamping block 
(4), and bending block (3), must be of the correct size for the tube 
to be bent. The central pulley (2) is placed on the centre 


bolt (5) in such a manner that the correct groove is with its flat 
side opposite the clamping block (4), and is then fixed in this 
position by the set screw (6); the bending block (3) is placed on 
the bolt of the lower lever (7) in such a manner that the longer end 
is towards the clampiog block (4) and the correct groove towards 
the central pulley (2); the intermediate lever (8), which is provided 
with a ratchet, is then fitted upon the central bolt (5), and the nut 
(9) screwed on tightly; the main lever (10) then fits upon the pins 
(11 and 12), and is kept in position by the split pin; the lever 
mechanism is pushed back until the bending block (3) is in line 
with the clamping block (4). d 

The tube to be bent having been placed in position, the clamping 
block (4) is screwed up by means of the screw (13) until the 
tube is firmly held; the ratchet (14) is then dropped into the 
teeth provided on the rim of central pulley, and a uniform pres- 
sure is brought to bear upon the lever, which must not be jerked 


THE PERFECT“ Pips BENDER. | 


but slowly and steadily pulled forward. As soon as the main lever 
(10) forms an acute angle with the intermediate lever (8) the 
mechanism must be pushed back, the ratchet at the same time 
effects the advance of the bending block, which must be drawn 
towards the tube by means of the handle provided, and the bending 
is then continued in the same way until the desired angle is 
obtained. 


Electrically-Driven Grinding Tools. 


As all high-class work is now finished by grinding, the BRITISH 
Tnomson-Hovuston Co., LTD., of Rugby, have devoted a large amount 
of attention to this operation, and the best meaos of performing 
it. Asa result of the experience gained in their own workshops, 
they have recently introduced motor-driven emery wheels, which 
are adapted to any class of work, and are suitable for use on any 
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B. T. H. PORTABLE GRIN DER, ARRANGED FOR CENTRE GRINDING 
ON LATHE. 


machine tool. The electric motors have been specially constructed 
to withstand hard usuge, and to have a wide range of application. 
The frame of the motor is cylindrical in form, being a steel casting 
with inwardly projecting poles, fitted with removable malleable 
iron tips, which serve to hold the field spools in position. The 
latter are form wound, taped and insulated; the armature is of 
the slotted drum wound type, the core being made up of special 
quality insulated sheet steel laminations; the commutator 
segments are of hard-drawn copper, and are insulated from the 
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shell and each other by selected mica. The brushes are of carbon, 
and are pressed forward by fingers controlled by springs, 80 arranged 
as to maintain a constant pressure throughout the wear of the brush. 
The insulation of the armature and fleld coils is carried out by 
special processes. . 

The bearings are of gun-metal machined all over, the driving end 
bearing being split and double cone seated. Perfect adjustment is 
secured by means of a threaded bush which may be readily locked 

in position. Both bearings are dust- proof, and ample lubrication 


B. T. H. PORTABLE GRINDER, ARRANGED FOR SURFACE GBINDING 
ON PLAN ING MACHINE. 


is assured by means of special lubricators, precaution being taken 
to prevent access of grease to the interior of the motor. The motor 
is provided with a cross slide, the bed of which is cast solid with 
the frame. A fine feed is obtained by means of a left-hand worm, 
operated by a small hand-wheel, and gearing with a rack let into 
the bed of the slide. A removable tool post is secured in the 


B.T.H. PORTABLE GRINDER, ARRANGED FOR FLAT GRINDING ON 
VERTICAL BoRinc MILL. 


slide, which allows of the grinder being set with its axis at any angle. 
The slide is amply proportioned, and adds greatly to the utility of 
the grinder, permitting its use with equal facility on any machine 
tool, either with or without compound head or slide rest. 

These grinders are supplied wound for use on circuits of 100 to 
125, and 200 to 250 volts. Compactness, strength and durability 
are claimed as special features of the B.T.H. electric grinders. 


Electrical Supplies Purchase Association. — The 
EINKAUFS VEREINIGUNG run ÉLEKTROTECHNISCHE BEDARFS 
ARTIKEL (Association for the Purchase of Electrical Supplies) is 
the title of a new concern which has been established as a company 
at Frankfort-on-Main. The company proposes, in conjunction with 
the existing Union of Electrical Installation Firms (Verband der 
Electrotechnischen Installations Firmen), to represent the interests 
of contractors and buy electrical apparatus, stores and supplies 
wholesale and distribute them among the members individually. 
The members of the board of directors are Aug. Berghausen, of 
Cologne, G. Montanus, of Schafer, and Montanus, of Frankfort, 
and Max. Wild, of Stuttgart. The board of supervision is composed 
of R. Seifert, of Hamburg, A. Kuckuk, of Dortmund, Felix Baumann, 
of Zwickau, and H. Oehmichen, of Carlsruhe. 


NEW PATENTS APPLIED FOR. 


ses near wi fot this journal by W. P. THompson & Co., Electrical Patent 
ts, Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


918,14/05. “ Improvements in electric light candle fittings." H. Hinar and 
J. H. CoLLiNes. March 1st. (Date applied for under Rule 5 of the Patents 
Rules, 1905, November 1st, 1905.) (Complete.) 


4,619. Improved ooin-freed electric supply apparatus." J. M. TovRTEL and 
W. H. Jones. February 26th. 

4,653. “New or improved electro-magnetic door-opening apparatus.“ 
G. SuirH and F. Bauscnk. February 2th. (Complete.) 

4,657. Improveinents in or relating to apparatus for regulating tho 
pressure of alternating current generators." Ganz & Co. EISENGIESSERE! UND 
MACHINEN FABRIKS A. G. February 26th. (Date applied for under Patents Act, 
1601, May 4th, 1906, being date of application in Germany.) (Complete.) 

4,677. “Improvements in or relating to electric arc lamps. A. BLONDEL. 
February 26th. 


4,683. Improvements in apparatus for the manufacture of wire, bars, 
and the like by electro-deposition." R.D.S8anpers. February 96th. 

4,684. Improvements in the production of electrotypes.“ B. O. COWPER- 
Cours. February 26th. 


4.601. Improvements in wireless telephony or telegraphy.” A. F. COLLINS. 
February 26th. 


4,700. ‘‘ Improvements relating to secondary batteries." H. W. Lare. (The 
Rhode Island Electromobile Co., United States.) February 26th. (Complete.) 

4,702. ‘‘Automatic regulator for secondary batteries. L. FIEDLER. 
February 26th. : 

4,710. “Improvements in and relating to the equipment of electrically- 
propelled vehicles or trains." W. B. Porter. (Date applied for under Patents 
Act, 1901, December 27th, 1905, being date of application in the United States.) 
February 286th. (Complete.) 


4.711. Improvements in and relating to the control of electric switches and 
operating mechanism therefor.” J. S. PEAR. (Date applied for under Patents 
Acts, 1901, February 27th, 1905, being date of application in the United States.) 
February 26th. (Complete.) 


4,716. Improvements in electrolytic apparatus.“ F.McDonaup. February 
26th. (Complete.) 


4,717. "Improvements in or relating to telephonic transmitters." Z. WIRT. 
February 26th. 


4,720. "Improvements in electric switches and controlling mechanism 
therefor.” J. 8. Pevean. (Date applied for ander Patents Act, 1901, February 
27th, 1905, being date of application in United States.) February 27th. (Complete.) 

1,724. “Improvements in apparatus for recording electrical measurements.“ 
J. Tartock and J. D. Dennison. February th. 


4,778. "Improvements in starting switches, rheostats or controllers for 
electric motors.“ A. HoLwrs, J. H. HoLAERS, L. W. HoLwEs, E. HoLxEs and 
G. J. RALPH. February 27th. (Cemplete.) 


4,795. “ Improvements relating to direct-current electric motors." La 
Soclzik ANONYME WESTINGHOUSE and R. Brun. (Date applied for under Patents 
Act, 1901, March Ist, 1905, being date of application in Germany.) February 
th. (Complete.) 


4,0808. * spro ements in or relating to holders for incandescent electric 
lamps." W. P. BRooks and A. D. Wuirk. February 27th. (Complete.) 


4.818. Means and apparatus for temporarily producing alternating currents 
in an electric circuit at one or more optional points of the circuit, and the 
application thereof to the working of printing telegraph apparatus.“ SIEMENS 
AND HALSKE ACTIEN GESELLSCHAFT. (Date applied for under Patents Act, 1901, 
1 21st, 1905, being date of application in Germany.) February 27th. 
(Complete.) 


4,815. Improvoments relating to electrical apparatus for transmitting and 
receiving signals.“ A. T. Dawson aud G. T. BuckHamM. February 27th. 

4,888. Improvements in electric motors." H. W. LAKE. (J. Smith, 
United States.) February 27th. (Complete.) 

4,8849. ‘‘ Improvements in magnetic clutches, and a method and means of 
applying the same." H. W. vENSHAW, V. G. MIDDLETON and W. E. 
OWNBEND. February 27th. 


4,850. ‘‘Improvements in fuse carriers." C. BEckiNGSALE and THe Reason 
MaNrracTUCRING Co., Lro. February 27th. (Complete.) 


1,862. ''Improvements in electrical measuring instruments." W. PHILLIPS 
and W. O. Smita. February 28th. 


4,871. ‘Improvements in apparatus for compounding synchronous alternat- 
ing current dynamo-electric machines." Bruce PEEBLES & Co., Lrp.) and 
J. L. La Cour. February 28th. (Complete.) 


4,874. Improvements in trolley pauer or like collectors for electric trac- 
tion." J. H. SHaw and O. France. February 98th. . 

4,880. ‘‘ Improvements in time registering appliances for use in connection 
with fire alarm telegraphs and the like.” A. C. Brown. February 98th. 


` 4,891. “ Method of multiple supply of continuous currents from an alternat- 
ing current conductor." F. NEUMANN and E. KE PES. February 28th. 


4,917. '' Improvements in microphones.” G. A. NvssBAUM. February 28th. 


4,925. "Improvements in and relating to the insulation of metal for elec- 
trical apparatus," TE British TuHoMsoN-HousTroN Co., Lro. (The General 
Electric Co., United States.) February 28th. 


4,926. Improvements in and relating to electric motor control systems.“ 
Tue British THomson-Houston Co., Lrp. (The General Electric Co., United 
States.) February 28th. 


4,929. “ Improvements relating to rheostata." J. OciLvy and C. W. Davson. 
February 28th. 


4,930. '* Improvements in or relating to speed regulating and steering appa- 
ratus for electrically-propelled road vehicles." J. OoiLvv and C. W. Davsox. 
February 28th. 


4,931. An electric horn." L. CHALA8, E. REQUILLART and C. Conran. 
(Date applied for under Patents Act, 1901, March 8rd, 1905, being date of appli- 
cation in France.) February 28th. (Complete.) 


4,986. “Improvements in electric motors." H. M. Hopart. February 28th. 


4,951. "Improvements in or relating to electricity meters." O. PAULET: 
Date applied for under Patents Act, 1901, March Ist, 1906, being date of 
application in Germany.) February 28th. (Complete.) 


4,970. ''Improvements in joint boxes and the like for telegraphic and other 
electrical cables." D.Bovrp. March Ist. 


5,002. An improved method of and means for coating and impregnating 
eee ba with waterproof and insulating material." E. ROSENBERG, 
arch Ist. 


5,008. “Improvements in controlling devices for electric motors applicable 
to the motors of elevators or lifts and the like." Oris ELEvATOR Co., LTD. 
(Otis Elevator Co., United States.) March lst. (Complete.) 

5,028. Improvements in terminals or binding posts for electrical con - 
nections.” G.F.Gvyon. March lst. 

5,037. “Improvements in synchronous alternating current generators.“ 
F. W. Howortu. (Maschinenfabrik Oerlikon, Switzerland.) March Ist. 
( Complete.) 

5,017. Improvements in apparatus for electro-therapeutic treatment.“ 
M. C. A. C. Krorcer. March Ist. (Complete.) 

5,082. Improvements in magnetic clutches for conveying rotary motion." 
W. O. HonsNaiLL. March 9nd. 


5,088. ''Improvements in supports for conductors for electric railways.“ P. J. 
PniNoGLE. March and. 

5,089. “Improvements in trolley wheels and similar collecting devices for 
electrio railways.“ P. J. PRINGLE. March 2nd. 
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5,002. An improvement in electric lamp heating apparatus." A. B. HOLMES. 
March 2nd. (Complete.) 

6,008. '*An improvement connected with telephonic and similar instru- 
ments." W. D. SHaw-Browne and S. A. WILLIAMS. March 2nd. (Complete.) 


5,111. "Improvements in or relating to electric lamps.“ A. J. Barron and 
R. A. BARRON, March 2nd. 


5,129. Improvements in the process of manufacturing light emitting bodies 
for electric glow lamps and of connecting them with the supply conductors." 


H. Kvzkr. March 2nd. (Complete.) 
5,196. ‘Improvements in single-phase dynamo-electric machines." F. 
CREEDY. March 2nd. 


5,155. Improved means for regulating asynchronous olectric motors." THE 
ELEKTHIZITAT8 AcT.-GEs, von W. LAHMEYER & Co. (Date applied for under 
Patents Act, 1901, March 18th, 1905, being date of application in Germany.) 
- March 2nd. (Complete.) 

5,1154. ‘Improvements in magnets for alternating currents." THE ELEK- 
TRIZITATS Act. GES. voni W. Lan uE & Co.) (Date applied for under 
Patents Act, 1901, May 2lst, 1905, being date of application in Germany.) 
March Ind. (Completo.) 


5,160. Electrical generator." M. Sctuwarrz. (Date applied for under 
Patents Act, 1901, March 7th, 1905, being date of application in United States.) 
March 2nd. (Complete.) 

5,166. ‘Improvements in holders for commutator brushes.” 
CRUCIBLE Co., Lrp., and C. W. Srems. March 2nd. 

5.167. Improvements in pneumatic holders for commutator brushes.” 
MonoAN Crvcis.e Co., Lrp., and C. W. SvEiss. March 2nd. 

5,168. ‘‘ Improvements in or connected: with systems of electric lighting.“ 
H. LEITNER. March 2nd. 

5,170. Improvements in electric fusible cut-outs.” 


Tur MORGAN 


Tur 


O. L. Prann. March 


*. 


5,171. Improvements in electric fusible cut-outs.” O. L. PEARD. 
March 2nd. 
5,176. Means for absorbing the vibrations in steam, gas or electric engines 


and motors (stationary or locomotive), cars, trucks, wagons, carriages, carts, 
and other vehicles either to supersede resilient tires or supplement them.” 
E. Krnoscotr. March 3rd. 


5,202. An improved electrical time signalling timepiece or apparatus.“ 


E. BATWELL, March 3rd. 

5, 221. Improvements in electrical tumbler switches." G. SPERRYN and 
W. H. Woop. March 8rd 

5, 258. '* Improvements in or relating to wireless telegraphy.” L. DE FOREST. 
March 3rd. Complete.) 

5,261. ‘Improvements in and relating to dynamo electric machines." THE 


BritisH THomson-Hocston Co., LTD., and B. Horrs. March 3rd. 


5,262. "Improvements in and relating to the suspension of the motors in 
electrically-propelled vehicles." TIE British THox850oN-Hovstow Co., LTD., 
and B. Hoprs. March 3rd. 


5,263. “Improvements in and relating to the control of electrically-propelled 
vehicles." HE Britisn THowsos-HousroN Co., Utv., and B. Horps. 
March 8rd. . 


5,268. An improved insulating device for underground electric conductors.” 
A. KoRECK and B. Pix AL. March 8rd. 


20, 1754/05. Improvements relating to the manufacture of incandescing 
bodies for electric incandescent lamps." A. Just, F. HAN AUuAN, H. LANDES- 
BERGER, I. BALZ MANN and VEREINIGTE Evrcrnicitars Acr.-GEs. (Date applied 
for under for under Rule 5 of the Patents Rules, 1905, October 5th, 1905.) 
March 16th. 


6,912. “ Improvements in electric arc lamps." J. W. Ewakr, B. Davison and 
M. SrvcartT. March 12th. 
5.930. A combined rail, slot and conduit and electrical system for electric 


tramways and railways.“ N. BREWER and J. Foster. March «th. 


5,945. Improvements in troughs for electric cables and the manufacture 
thereof." J. STRATTON, E. A. CLAREMONT, C. J. BEAVER and A. E. TANNER. 
March 12th. 


5,946. “Improvements in the manufacture of troughs for electric cables.“ 
J. Stratton, E. A. CLAREMONT, C. J. BEAvEIcand A. E. TANNER. March 12th, 


5,947. Improvements in troughs for electric cables and the manufacture 
thereof." J. SrnarroN, E. A. CLAREMONT, C. J. Beaver and A. E. TANNER. 
March 12th. 


5,952. Improvements in or relating to electro-magnetic switches and other 
electro-magnetic mechanisms." M. B. Fin and FEkgaNTI, LTD. March 12th. 


5,964. Improvements relating to regulating and other electrical resistances.” 
E. N. Bray and Bray, MaK HKI & Reiss, LTD. March 12th. 


6,006. Improvements in and relating to electric switches.” 
TuoMxsos-HovsroN Co., Lip. 
March 12th. 


6,008. A medicated clectric battery adhesive plaster.” 
March 12th. 


6,010. Improved conduit for electric conductors.” 
March 12th. 


6,020. “Improvements in and relating to the control of electric motors.” A. 
BrnriN. March 12th. 


6,024. New method of using a dynamo and motor instead of a clutch and 
change speed gears on self-propelled vehicles." J. G. P. Tuomas and C. R. 
McGowan. March 13th. 


6.045. Improvements in trolley heads for electric tramcars.“ F. W. BLAKER. 
March 13th. 


6,061. Surgical lamp adaptor with rheostat.” F. N. Davipson. March 13th. 


6,079. “A new or improved automatic regulating device for pneumatically- 
controlled collectors supplying electric current to trains or road cars.” R. 
VosToBEL. (Date applied for under Patents Act, 1901, March 14th, 1905, being 
date of application in Switzerland.) March 18th. (Complete.) 

6,0 8. “Improvements in and relating to electrodes.“ 
THomson-HoustTon Co., LTD. 
March 13th. 


6,089. “ Improvements in and relating to resistance material." Tur BRITISH 
THomson-Hovuston Co., Lrp. (The General Electric Co., United States.) 
March 13th. 


6,009. * Improvements in or relating to devices for detecting faults in the 
insulation of electric conductors." A. J. Borit. (S. W. Wardwell, United 
States.) March 13th. (Complete.) 

6,105. “Improvements in electric incandescent lamps.“ 
March 13th. 

6,155. Improvements in electric circuit closing devices.” 
March 14th. 


6,180. An improved anti-vibration device for electric meters and the like.“ 
L. RoBiNsowN & Co., LTD., und L. I. Rosinson, March lith. (Coinplete.) 


t wite Tur BurrisH 
(The General Electric Co., United States.) 


L. B. MORRES. 


A. E. WoopHovsE, 


Tur Britis 
(The General Electric Co., United States.) 


J. G. GIBSON. 


W. G. COLLINS. 


6.193. Improvements in resistance units.“ THE BUITISH THowsoN-Hovuston 
Co., Lap. (The General Electric Co., United States.) March lith. 
6.194. ‘Improvements in and relating to dynamo-electric machines.“ "Tux 


Burris THomson-Hovston Co., Lro. (The General Electric Co., United States.) 
March lith. 


6,195. Improvements in and relating to dynamo-electric machines.” 
BurrisH THomsoxn-Houston Co., Lip. 
March 14th. 


60,200. “ Improvements in connection with lead-sheathed cables.” 
HanpiNGHAM. 


March lith. 


6,201. “Improvements jn separators for electric hatterjes.” 
March 14th, 


| THE 
(General Electric Co., United States.) 


G. G. M. 
(Felten & Guilleaume Lahmeyerwerke A.-Ges., Germany.) 


W. P. PERRY. 


March 14th. 


6,216. A luminous electric bell indicator.” SocikTE CH. MILDE FILS ET Cir. 
(Date applied for under Patents Act, 1901, March 14th, 1906, being date of appli- 
cation in France.) March 14th. (Complete.) 


6,217. “ Improved methods of signalling in wireless telegraphy.” V. POULSEN. 


(Complete.) 
6,218. “ Improvements in means for starting compensated monophase com- 
mutator motors." ELERKTRIZITATS-AcrIEN-GESELLSCHATr VORM W. YER 
AND Co. (Date applied for under Patents Act, 1901, March 16th, 1906, being 


date of application in Germany.) March 14th. (Complete.) 


6,219. Improvements in transmitters for electro-magnetic waves." J. 
SaAHULKA. March l4th. (Complete.) 
6,228. ‘Improvements in dynamo-electric machines." L. J. Hunt and Tre 


SaNpycROFT Founpry Co., Ltp. March lith. 


6,224. “Improvements in alternating “current dynamo-electric machines.“ 
L. J. Hust and Tit Sanpycrort Founpry Co., Ltp. March 14th. 


6,262. “Improved method of electrically operating hydraulic apparatus.“ 
E. M. T. Boppam. March 15th. 


6,283. ‘ Improvements in or relating to electric furnaces.” P. R. KveEnn- 
RICH. March 15th. 


6,299. “ Improvements in electric arc lamps of the flaming arc type.” J. 
BRockik. March 15th. 


6.300. Improvements in the regulation of enclosed arc lamps.“ 
March 16th. 


6,316. '* Improvements in and relating electrical transformers.“ Tur 
Bnirisk. THoMsos-HovsroN Co., Lro. (The General Electric Co., United 
States.) March 15th. 


6,317. “ Improvements in insulators.” E. J. ForEMAN. (Date applied for 
under Patents Act, 1901, March 16th, 1905, being date of application United 
States.) Marchléth. (Complete.) 


6,341. Improvements in carriages for conveying drums of electric cables 
and such like." W. A. TURNER. March 16th. 


6,112. “Improvements in electrical condensers.” G. Marconi and Makcont's 
WIRELESS TELEGRAPH Co., LtD. March 16th. 


6.423. Improvements in electric sparking plugs.” E. Canepy. (Date applied 
for under Patents Act, 1901, March 16th, 1905, being date of application in 
United States.) March 16th. (Complete.) 

6,426. ‘* Improvements in or relating to the treatment of magnetic materials.“ 
R. A. HanrikrLD. March 16th. (Complete.) l 

6,441. ‘ Improvements connected with the electrical ignition of gas lamps.“ 
ELECTRICAL IMPROVEMENTS, LTn., and A. E. HacxiNG.. March 17th. 

6,146. ‘Improvements in supporte and controlling devices for flexible elec- 
tric pendants and the like." G. PrRCI VAI. March 17th. 
, 6,454. “ Improvements in or relating to apparatus for measuring and record- 
ing the flow of liquids or gases and for measuring and recording mechanical and 
clectrical quantities." J. E. Lea. March 17th. 


J. BRockur. 


6,176. "Improvements in and connected with electric light and bell fittings. 
C. F. Woop. March 17th. i 
6,477. “Improvements in or relating to apparatus for winding wire and the 


like, especially applicable for use in the manufacture of electrical machinery.” 
H. L. HoLiuNoroN. March 17th. 


6,490. “An automatic electric locking device for preventing the opening of 
m 5 doors while the train is in motion.“ J. W. HARRIS. 
arch 17th. $ 


6,496. “Improvements in and reliting to electric circuit-breakers.” J. 
ROOTHAAN and FERANTI, LTb. March 17th. 


6,499. “Improvements in Morse and like code-operated machines,” 
DowNLEvv. March 17th. 

6,500. ''Microphonograph." E. Ducxzrzr. March 17th. (Complete.) 

6,510. Improvements in electric arc lamps.“ J. Brockiz. March 17th. 


6,515. Improvements in and relating to are light carbons.” A. KUCrFERATH 
and THE Firm or Dk. L. C. MaiqvaRT. March 17th. (Complete.) 


J. P. L. 


ELECTRICAL PATENTS EXPIRING IN 1906. 


WE are informed by W. P. Thompson & Co. that about 600 complete appli- 
cations for electrical patents were filed in the year 1892. Only 37 of the patents 
granted on these applications have been maintained for their full term, viz., 14 
years, and being of considerable value, we give short abstracts of them below :— 


(Continued from page 196,) 


1,029. “ Electric conductors." G. G. M. Hardingham. (Felten & Quilleaune, 
Germany.) April 12th, 1892. Conductors nre laid on a strip of insulating 
material, such as paper, which is then twisted into a spiral, the conductors 
lying in the hollows. Wings of the insulating material may be folded round 
to enclose the spirals. Conductors may be laid in flexible insulating material 
of star section. Cables may be formed by grouping the above described pairs, 
or by arranging star cables concentrically. Such cables may be armoured or 
not as required. 


9,631. Ozone.“ E. Andreoli, May 20th, 1892. Refers to Specification No. 
17,426 4.p. 1891, and relates to improvements in the ozonisers described therein, 
various forms of which are here described, suitable for bleaching fibres or 
tissues, treating oils or other liquids, ozonising organic or inorganic substances, 
or applying ozone to therapeutic or hygienic purposes. Each ozoniser is com- 
posed of double or compound metallic point-bearing or toothed plates forming 
one electrode, and enamelled inetal plates or cylinders, or plain plates with 
di-electric plates on one or both sides, forming the other electrode. 


10,430. “Insulating sheets." R. Wood. June Ist, 1899. Insulating sheets 
are formed of tlakes of mica cemented by shellac on to tissue paper (Japanese) 
or thin fabrie such as Indian lawn or silk. Alternate layers of fabric and mica 
inay be employed when a thick sheet is wanted. 


10,524. Electric insulation." A. D. B. Dyer, U.S.A. June 2nd, 1893. 
Insulating material in the forin of sheets applicable for insulating electric con- 
ductors, and cominutator sections, armatures and fleld magnets of dynamos. 
Flakes of inica are cemented together by means of copal and shellac, and are 
built up into layers. The mass Js afterwards heated and pressed to consolidate 
and remove the superficial varnish. Larger flakes of mica are cemented on 
both surfaces of the sheets. 


10,818. "Conduit for electric conductor." C. Bollé. (C. W. Jifferson. 
U.S.A.) June "th, 1892. A conduit for electric conductors is formed by 
building up sheets of mica by means of cement, such as shellac, and forming 
the sheets into à tube round a hollow core capable of being heated and cooled. 
'The sheets inay be built together to form a tube, or may be cut into strips and 
wound spirally on the core. 


11,596. “Electric Cable.“ G. G. M. Hardingham. (Felten & Guilleaume, 
Germany.) June 20th, 1892. An electric cable is constructed with a centra! 
grooved core of insulating material. The conductors are laid in these grooves 
and the whole are enclosed in a layer of paper; around this is a lead sheathing 
which supports gutta-percha coverings; around this again is a soft coating of 
hemp, &c. This is finally enclosed by an armouring of interlocking wires, 
which is covered with a serving of tarred hemp. The construction of the cable 
may be varied by having a different number of conductors or combining two or 
more of the inner cables in one external sheathing. 


13,920. **'Electromotors," W. H. Knight and W. B. Potter, both of U.S.A. 
July 30th, 1802. Regulating power and speed of electromotors. Two separate 
motors are employed to drive the mechanism, and the changes are effected by 
placing them in series parallel, &c. Whilst the changes are being made one of 
the motors is short-circuited, 

(To be continued.) 
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Now READY. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hili, London, E.C. 


Let us glance at the situation which now obtains. 


TRADE UNIONS AND THE. LAW. 


LiKE all other employers of labour, electrical. engineering 
firms will have been deeply interested in the suggested 
amendments of the law affecting trade unions. These 
bodies have to be reckoned with at the present time. 
Powerful, opulent, knit together by ties which are the 
stronger in that they are.of their own creation, associations 
of workmen are in a position to dictate terms to employers 
even under existing law. What, then, if these powers are 
augmented by further legislation? During the last five 
years the common law of England has been proved capable 
of keeping the unions within bounds ; it is suggested that 
the law shall be relaxed in this respect. 
Down 
to a few years ago, it was thought that a trade union, as a 
body, was immune from actions at law. A union might, 
through its officials, organise a strike ; conduct that strike 
by illegal methods; harass an employer in every possible 
way; boycott non-union workmen ; and commit any other 
exceases without its funds being made liable in any way. 
The Taff Vale case altered all this, and declared that. if 
responsibility can be brought home to the authorised agents 
of a union, the union itself may be held responsible, and may 
be compelled to pay damages out of its accumulated funds. 

Now it is to be admitted at once that experience has 
shown that this declaration of the law has given rise to 
anoinalies. It must be remembered that a union is, in part 
at any rate, a friendly society; that its objects are not 
merely to harass employers, or to keep up rates of wages. 
Consequently, the officials of a union are not agents or 
servants in the strict sense of the term. In certain cases of 
recent date, it has been sought to fix the Union as a body 
with responsibility for the unauthorised—nay, even the ex- 
pressly repudiated—acts of local secretaries. Jn this respect 
there is undoubtedly room for amendment to the present 
law. It has also been alleged that the law of conspiracy 
presses somewhat hardly upon trade unions as at present 
constituted, and that the law of picketing requires amend- 
ment. | 2035 l 

All these matters have recently received the attention of a 
Royal Commission, who have recommended that an Act 
should be passed to provide (inter alia) (a) for the faculta- 
tive separation of the proper behefit funds of trade unions. 
such separation, if effected, to carry immunity from these ` 
funds being taken in execution: (5) that the law of con- 
spiracy shall be amended by declaring that an action for 
conspiracy shall not lie in respect of an act which, if 


‘committed by one person, would not be the subject of a 


civil action: /¢; that the law of picketing ghall be amended 
hy repealing the section which prohibits a person attending at 
a place with a view to communicating information, and that 
it shall be declared unlawful for a picket to act in such a 
manner as to cause a reasonable apprehension in the mind 
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of any person that violence will be used to him or his family, 
or damage be done to his property. 

These are the amendments which a Commission, which has 
sat almost as a judicial body, has recommended. | 

What has taken place in the House of Commons ? 

On March 28th the Attorney-General introduced a Bill 
which was apparently the result of the deliberations of the 
entire Cabinet. This Bill did not go behind the Taff Vale 
decision ; that is to say, it recognised that in certain circum- 
stances a union should still be held liable in its corporate 
capacity, but did suggest certain very drastic changes in the 
law. In the first place, it amends the law of conspiracy in 
the sense recommended by the Commission, declaring, in 
effect, that all the members of a union may combine 
together to coerce and intimidate employers or non-union 
men. By the second clause ‘of this measure it is 
proposed that it shall be lawful for one or more persons 
acting on their own behalf, or on behalf of a trade 
union in contemplation of a trade dispute, to attend 
peaceably and in a reasonable manner at or near the house 
or place where a person resides or works, or carries on 
his business, or happens to be, if they so attend merely for 
the purpose of obtaining or communicating information or of 
persuading any person to work or abstain from working. 
What a vista of oppression and terrorism this clause opens 
up! Imagine the effect produced by 100 strikers 


* peaceably " attending at the place of business of a small - 


employer to persuade a few non-union men to cease working. 
It is true that those who support the proposed change in 
the law are loud in their denunciation of methods of violence 
and oppression. 
freedom of action’ The Bill goes on to provide that “an 
act done by a person in contemplation or furtherance of a 
trade dispute shall not be actionable as a tort on the ground 
only that it is an interference with the trade, business, or 
employment of some other person, or with the right of some 
other person to dispose of his capital of his labour as he wills." 
This may appear to be a clause of slight moment. It declares, 
in effect, what we believe to be the present law, namely, that it 
is not illegal for a man acting alone, to persuade another to 
break his contract of employment, or cease to employ a 
workman. No it is lawful at the present moment for the 
secretary of a union to persuade an employer to cease to 
employ non-union men. But when we consider this clause 
iu the light of a further clause, which provides that an act 
done in pursuance of an agreement or combination by two 
or more persons shall, if done in contemplation or further- 
ance of a trade dispute, not be objectionable unless the act, 
if done without any such agreement or combination would 
be actionable as a tort, it is easy to seethat the door is to be 
opened to the worst forms of tyranny. Hundreds of trade 
"union representatives may band together to persuade em- 
ployers to cease to emplov particular men, or to persuade 
workmen not to work for particular employers. With the 
methods of persuasion which are adopted, the Courts are 
to have no right to interfere. To legislate thus is to legis- 
late for a class—for a class which will doubtless increase in 
size and importance according as the advantage of immunity 
from the consequences of wrongful acts becomes better 
appreciated. 

But this is not the worst. The Attorney-General, when 
introducing his Bill, was careful to express the view that 


the justice of the Taff Vale decision. 


If so, why do they clamour for greater 


a union, if responsible as a body for unlawful acte, should 
be compelled to pay damages. In other words, he admitted 
In spite of this, the 
following clause i8 to be found in Mr. Hudson's Bill intro- 
duced two days later, and approved by the House of 
Commons. An action shall not be brought against a 
trade union or other association aforesaid for the recovery 
of damage sustained by any person or persons by reason 
of the aetion of a member or members of such trade union 
or other association aforesaid." Here, then, is the charter 
of freedom to trade unions!  'They admit, by the very 
terms of the clause itself, that damage may be occasioned 
to persons by the acts of themselves or their agents, but 
they claim, and as it appears, the Government are willing to 
grant them, entire immunity for their actions. 

We have tried to ascertain whether if all the proposed 
changes in the law are made, there will be any redress open 
to employers or non-union workmen. There would seem to 
be no redress. The legality of the actions done in the course 
of a strike is declared ; it is to be lawful for members of a 
union to combine together to commit any such acts. 

We can only hope that either in Committee or in the 
House of Lords the views of employers upon all these 
questions may be properly put before Parliament. 


ANY of our readers who turn to our 

5 issue of September 15th last will be able 
to note that in these columns we asked 

that statistics of the extent of internal trade should be 
collected a8 a corrective to the overdoses of import and 
export statistics upon which divergent economic schools have 
based their theses. We are glad to note that the Govern- 
ment propose moving in the matter, and that the wider 
census for which legislative sanction is required, is to include 


a statement of the quantity and value of output, the quantity 


and cost of the materials used, the number of workpeople 
employed, the sums paid in wages, the character of the 
machinery, and the amount of power utilised. l 

In and out of season, we and our contributor, Mr. W. 
Pollard Digby, have urged that a complete presentation of 
the real state of affairs was impossible without such 
statistics. 

Meanwhile, a certain amount of time must elapse between 
the introduction of the Bill enabling the collection of such 
statistics and the publication of the first returns. Until 
then, the fiscal question might be mentally pigeon-holed by 
all engineers and manufacturers, and all energy devoted to 
pressing and important legislative measures. When the new 
return is available, and imports can be judged in relation to 
production and consumption, there is a faint possibility that 
the fiscal question may be revived. It is more probable, 
however, that when things are once grouped in their correct 
perspective, there may be no fiscal question as now under- 
stood, because there will be no public grounds upon which X 
could be advocated. 


Our readers will have gathered from 

Tae the daily Press that whereas the London 

: County Council's Power Supply Bill has 

been referred toa Hybrid Committee, and a locus stands before 

that Committee has been generously awarded to most of the 

other Power Bills, the Bill of the Additional Power Supply 

Co. has been summarily rejected at second reading—as a 

* lesson." to its promoters, to be good and do as they are 

told, and to refrain from presumptuous claims to just con- 
sideration. 

What will be the fate of the other innocente we do not 
know for certain; but with the L.C.C. in the seat of 
Government, we can form a very good opinion. Such is the 
idea of justice and fair dealing in the mind of the present 
Administration ! 
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THE ECONOMICAL 
LIFE OF INCANDESCENT LAMPS. 


By LANCELOT W. WILD. 


THE object of this article is to show the relation existing 
between the economical life of ordinary commercial carbon 
filament incandescent lamps and the price per unit for elec- 
trical energy. 

It is evident, that owing to the deterioration of 
illuminating value that takes place almost from the com- 
mencement of the life of an incandescent lamp, it would pay 
to scrap lamps at a very early age, were it not for the cost 
of renewals. When the average life curve of incandescent 
lamps is known, and the price of current and lamps is also 
given, it is a comparatively easy matter to calculate the 
correct point in the life of the lamps at which they should 
be renewed. 

Abont a year ago the writer carried out a set of life tests 
on 48 200-volt 16-C. p. incandescent lamps of 12 different 


makes, four lamps being taken of each make. The lamps. 


were all bought over the counter, and were, therefore, not 
in any way selected. The lamps were run at a mean pressure 
of 200 volts, but were subjected to the ordinary range of 
variation of voltage found on the Westminster Electric Supply 
Corporation's circuits. We may take it, therefore, that the 
average of all these 48 lamps represents fairly accurately a 
200-volt 16-c.P. lamp of average quality, working under 
average conditions. 


The test was carried on for 800 hours, but another 200 


hours have been added to this by extending the curves. 
The following is the average Hfe curve obtained for all 48 
lamps taken together. 


Watts per o. p. 


Hours run. Candle- power. Watts. 

0 167 59:5 3:58 
100 15:9 60:6 3°81 
200 15:05 59:8 3:98 
300 - 14°35 59:25 413 
400 137 58˙8 4:20 
500 13°15 58:5 4°45 
600 12°65 552 4°60 
700 12:25 58'0 4725 
800 11:85 578 4'88 
900 : 11:55 57:6 5:00 

1,000 113 57˙4 5 08 


From these figures the average candle-power and average 
watts per candle-power for various lengths of run have been 
calculated. The average works out as follows :— 


Average Average watts 

Length of run. candle-power. per candle-power, 
100 honra 163 - 3:695 
200 „ 15:9 3°79 
300 „ 15:5 3:875 
400 ,, 1515 3:96 
500 „ 14˙8 4°04 
600 „ 14:5 412 
700 „ 14:2 4:195 
800 „ 13:9 4°27 
900 „ 137 4345 
1000 „ 13:5 441 


Taking the cost of lamps as 10d. each, and current at 1d. 
per unit, the average cost per ¢.P.-hour for various lengths 
of run works out as follows :— 


COST PER C.P.-HoUR IN PENCE. 


Length of run. Current. Renewals. Total. 
100 hours 003695d. 00618d. '009825d. 
200 „ 00379d. '00315d. 0069 4d. 
300 „ 003875d. 00215d. 006025d. 
400 „ 00396. '00165d. ':00561d. 
500 „. '00404d. '00135d. 'U0539d. 
600 „„ ':004124d. 00115d. :'00527d. 
700 „. *004195d. *00101d. 005205d. 
800 „ '0042" d. '00090d. 00517d. 
900 „ 004345d. 0008 1d. 005155d. 

00074. 0051 5d. 


d 1,000 9») '004414d. 


From this table the cost per (. b.-hour for various prices 
per unit of electrical energy has been calculated, with the 


following resulta. The cost of the lamp has still been taken 


ab: 10d. each 


Toray, COBT PRB CANDLE-POWER-HOUR IN PENCE. 


Price per unit. 1d. 2d. ad. 4d. 550. 6d. 
100 hours’ life... 00982 01352 O1721 02091 ‘02463 02830 
200 ji ... 00694 ‘01073 01452 01831 02200 02589 
300 ii . 00602 00990 ‘01378 -01765 ,:02155 02540 
400 m .. 00661 :00957 ‘01353 01749 02145 02541 
500 5 . . 00539 :700943 01347 01751 02155 02559 
600 P . . 00527 00939 .:01351 :01763 02175 02587 
700 i. . . "00591 00940 01360 01779 02201 02618 
800 „ 00517 00944 01371 01798 02225 02652 
900 | 005155 -00950 01385 01819 02251 02688 


1,000 „ . '00515 00956 01397 01838 02279 02720 


On plotting these figures in the form of curves, it will 
be seen that the correct scrapping points come ont ar 
follows :— : i 


Price per unit. Usetnl life. 
1d. ae ca or 1,000 hours. 
2e. 650 „ 
Gde. 500 „ 
4d. bx ds vis 450 „ 
5d. ina vi E 400 ,, 
GW. 350 „ 


All the above is intended to apply only to an average 
200-volt 16-0. p. unselected incandescent lamp, run under 
average working conditions, and costing 10d. | 

If the price of the lamps is greater or less than 10d., if 
the quality of the filaments is superior or inferior to the 
average, or if the starting efficiency is not normal, or the 
pressure regulation differs from that obtained on the West- 
minster circuit, then the above figures will require some 
modification. | 

The useful life of a lamp is sometimes stated as the 
number of hours it runs before the candle-power drops 
20 per cent. This occurs in the case of the average of these 
48 lamps at 460 honrs. 


- ` -- 
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Electric Smelting of Magnetic Iron Ore.—A report 
was published in a recent issue of the Western Electrician upon 
some experiments carried out last autumn at Portland in Oregon, 
U. S. A., on the electrical reduction of the black iron sands which 
are found at numerons spots on the Pacific coast. The work was 
done under the supervision of Mr. C. E. Wilson, of the Wilson 
Aluminium Co., of New York, with the aid of current supplied by 
the Portland General Electric Co. A furnace was built by laying 
a single course of firebrick on the ground, placing on it a cast-iron 
plate 3 ft. square and 4 in. thick, laying on this an oval sheet - iron 
drum, 3 ft. long and 3 ft. high, and filling the interior with fire- 
brick until a crucible 18 in. square and 24 in. high was left. The 
bottom of the crucible was filled up with broken electrodes ; and 
the upper electrode for the current was suspended on a pulley in 
the ordinary fashion. The top of the furnace was covered with two 
double plates of wrought-iron riveted together, between which cold 
water was run; the cover was provided with a central hole for the 
passage of the vertical electrode. The first ore tried was a sand 
from near Astoria at the mouth of the Columbia river, whicli 
contained 79:06 per cent. of FeO, 16:00 per cent. of TiO, 2:45 
per cent. of MnO, aud 249 per cent. of silica, moisture and 
undetermined matter. A charge was prepared of 200 lb. of this 
ore, 44 lb. of a coke containing about 25 per cent. of ash and 24 lb. 
of lime; and 50 lb. of this was run slowly into the furnace, where 
it was submitted to a current of 1,000 to 2,000 amperes at 50 to 20 
volts. Within an hour, 70 lb. of “steel” were obtained and a 
slag which contained 53 per cent. of titanic acid aud 8 per cent. 
of iron. From further runs ''steel" was successfully cast twice, 
the furnace showing a continuous capacity of 1,440 lb. of metal 
per 24 hours. The heat was sufficient to keep the slag entirely 
fluid, however much titanic acid was present; and it was 
evident that no titanium entered into the metal. In a later run 
tests showed that the yield was a pig-iron. Afterwards a similar 
but larger furnace having a capacity equal to 2,000 lb. per day 
with a current of 1,200 amperes at 125 volts was built, and in this 
some ore from Aptos in the bay of Monterey was treated. This 
material is a very fine sand, containing a notable proportion of 
manganese, but less titanium than the other varieties. The steels 
obtained were much denser than those made before, showing that 
the reduction was complete when the voltage was raised sufficiently. 

All the samples, however, contained small blowholes. The slays 
were of as pale a colour as those from an ordinary blast furnace, 
but the amount made was unduly large, as some of the coke used 
had as much as 41 per cent. of ash in it. As a result of these 
preliminary experiments, Dr. D. T. Day, of the United States 
Geological Survey, has reported that conditions for the production 
of steel by electricity are fully as good in Oregon as they are in 
Germany, where pig-iron has been obtained in similar electric 
furnaces at slightly lower cost than iu ordinary blast furnace 
practice. 
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ELECTRIC HEATING AND COOKING IN A 
ROYAL TRAIN. 
THE accompanying photographs represent the entire electric heat- 
ing and cooking and hot-water gystem fitted to the Royal train used 
by T.R.H. the Prince and Princess of Wales in India; they are of 
unique interest, in that this is the first train that has been equipped 
with electric heating and cooking apparatus, and they mark the 
great advance which is being made in thisdirection. Fig. 1 shows 
the electric cooking range, on the top of which all saucepans, frying 
pans, stewing pans, &c., are used, and the two ovens for roasting 
and baking; below is a hot cupboard for keeping dishes hot and for 
heating u plates, &c., for the table. On the right hand of this 


photograph is one of the hot-water cisterns, which contains an 
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Fic. 2.— ELECTRIC COOKING AND HEATING APPLIANCES. 


electric heater; these cisterns supplied all hot water for baths, «&c., 
required during the tour. | who 

Fig. 2 shows a number of radiators for heating various saloons 
and other compartments, footstools for warming the feet, three bed- 
warmers, electric hotplates and warming plates, electric coffee 
machines, samovar, rapid boiling jugs, saucepans, electric cigar and 
pipe lighters, and two electric geysers; also in the centre of the 
figure will be seen an electric grill, which is used in the kitchen in 
conjunction with the range for grilling steaks, cutlets, chops, &c. 
Most of the utensils and radiators are silver-plated, and the great 
convenience of such a complete equipment can hardly be realised, 

as with these articles one has only to turn on a switch here and 
there in one saloon or another, and almost immediately one has 
coffee, tea, hot water, the saloons warmed, immediate light for 
cigars, and many other great advantages! The type of range sup- 
plied was the same a8 the one entered in the competition at the 


1 


recent Electrical Exhibition at Olympia, in which this system 
obtained the first award. 

We are indebted for the photographs to Mesars. Isenthal & Co., 
of Mortimer Street, who are the sole agents in the United King- 
dom and the Colonies for this Electra” system. 


THE CONTINENTAL ELECTRICAL 
ENGINEERING INDUSTRY. 


A FURTHER ADVANCE IN PRICEs. 


IT is announced that an advance of 15 per cent. has been made in 

the prices charged for the electrical equipment of crgnes and other 
lifting machinery in Germany.  Thc in- 
crease possibly relates to cranes and so 
forth in a completely finished condition, 
having regard to thefhigher rates ruling for 
iron and steel in recent months. ‘This rise 
represents a'!Inatural result of the augmen- 
tations which have recently taken place 
in all branches of the heavy electrical 
engineering industry in Germany and 
Austria, and which have now extended to 
Switzerland. & The arrangement in the 
latter country inoludes the firms of Brown, 

Boveri & Co., of Baden; the Alioth Co., 
of Basle; Gmur & Co., of Schanis; the 
Oerlikon Machine Works Co.; G. Meidinger 
and Co., of Basle; C. Wust & Co., of 
Seebach, Zurich; and A. Zellweger, of 
Uster. These firms have agreed to enforce 
a 10 per cent. increase for dynamos, motors 
and transformers and regulating and start- 
ing apparatus. 

The liquidation is proceeding of two 
secondary battery companies whose under- 
takings have been acquired by the Berlin- 
Hagen Accumulator Works Co. One is the 
Oberspree Accumulator Works Co., and the 
other is the Accumulator Works (Pollack 
system) Co. The latest accounts show that 
the debit balance of each concern has heen 
reduced. 

GERMAN COMPANIES. 


The report for 1905 of the Suddeutsche 
Kabelwerke Gesellschaft (South German 
Cable Works Co.), of Mannheim, states 
that the year was very satisfactory. In- 
ereases took place in the prices of raw 
materials and particularly of metals and 
india-rubber, and, although the sale prices 
could not always be increased or be 
advanced proportionately, the company 
was able to considerably augment the 
turnover, with the result that the differ- 
ence was not only balanced, but an even 
more favourable business was transacted 


than in 1904. "The financial situation is as 
follows :— 
; 1906. 1904. 
Share capital £120,000 £120,000 
Gross profits 37,934 30,463 
Net profits 23,408 15,868 
Dividend, per cent. 74 5 


It should be mentioned that in addition 
to making provision for ordinary depreci- 
ation, the directors have written off 
£7,500 for extraordinary depreciation of 
machinery and equipment, this comparing 
with £6,000 appropriated for a similar 
purpose a year ago. It is proposed to in- 
crease the share capital to .£150,000—a 
figure at which it stood prior to the 

' reduction of the capital in 1902. The 
additional funds are required for the 
extension of business and the diminution 
of the bank debt. If the present favour- 
able condition of the electrical industry 

continues, the directors express the hope 
that the current year will also yield satisfactory results to the 

company. l 
The Elektrochemische Werke Gesellschaft (Electro-Chemical 

Works Co.), of Berlin, is the owner of the well-known works at 

Bitterfeld and Rheinfelden, which are leased to the Griesheim- 

Elektron Chemical Co., of Frankfort-on-Maine, and of a factory 

which the company itself carries on for the production of oxalic 
acid. The ordinary share capital amounts to £275,000, and the 
bonds total £225,000. As gross profits from the leased works, 

manufacturing operations and investments, the accounts for 1905 

show a total of £52,521, as compared with £36,968 in the preceding 
year. After providing £10,125 for interest on bonds, £4,074 for 
working expenses, and writing off £2,544 for depreciation of 
patents, there remains a surplus of £37,864, including a balance 
brought forward. It is proposed to pay a dividend at the rate of 
7 per cent., as against 64 per cent. in 1904, to place £12,500 to the 


- 
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reserve and redemption funds, appropriate £2,670 for directors’ 
remuneration, and to transfer the balance to the next account. 

The directors of the Kabelwerk Duisburg (Duisburg Cable 
Works), of Duisburg, state that the company received more 
orders from the Government in 1905 than in the preceding 
year, and the contracte for municipal electricity works, particularly 
for extensions of cables originally supplied from Duisburg, also 
made gratifying progress. In addition to these, the Rhenish- 
Westphalian industry provided a large amount of work in the 
matter of cables for mines. The trade in insulated conductors was 
brisk, but the underselling in this branch still continued. After 
writing off £6,926 for depreciation, as contrasted with £6,660 in 
1904, the accounts exhibit net -profits amounting to £8,242, as 
against £6,032 in the preceding year. It is proposed to pay a 
dividend of 8 per cent. for 1905, as compared with 6 per cent. in 
the previous 12 months. The directors state that unless unforeseen 
events occur, an appropriate return on the share capital may also be 
expected in the present year. 

The Elektrotechnische Fabrik Rheydt Max Schorch & Co., of 
Rheydt, in the course of the report for 1905, states that the works 
were well employed, and the volume of business was greater than 
in the previous year. Special attention was devoted to the con- 
struction of small rotary current motors, especially for driving 
looms and spinning machinery, and it is assumed that this branch 
will yield profitable sales in the future. After providing £3,527 
for depreciation, as against £3,174 in 1904, the balance-sheet shows 
net profits of £8,033, as compared with £7,151 in the preceding 
year. This sum has allowed of the payment of a dividend at the 
rate of 8 per cent., as contrasted with 7 per cent. in 1904. The 
company is interested in certain central stations, as well as being a 
manufacturing concern. . 

The following is a list of the financial results of other German 
companies in the past two years: 

i dividend in 


1903-4. 
Continental Telegraphen Compagnie. 118 114 
Fabrik Isolierter Drahte (late Vogel) 8 8 
E. H. Geist Gesellschaft i me X 6 
Siemens Elektrische Betriebe is: — 51 5 
Heddernheimer Kupferwerk... E 5 2 


Waggon & Maschinen Fabrik (late Busch)... nil nil 
Swiss AND FRENCH WORKS. 


The report of the Maschinen Fabrik Oerlikon (Oerlikon Machine 
Works) states that the demand in all the departments was tolerably 
brisk during 1904-5, but a perceptible increase in prices could not 
he obtained owing to competition, which was specially severe in 
the case of small machines and motors. The situation was 
rendered more difficult by reason of certain electricity works which 
monopolised the sale of motors, transformers, &c., by placing their 
consumers under the obligation to buy these machines exclusively 
from one manufacturing firm without any competition whatever. 
The financial position may be summarised as under :— 


1904-5. 1908-4. 
Share capital £320,000 £320,000 
Bonds P 85 160,000 160,000 
Net profit ... T - 156 106 


It will be seen that the company is again unable to pay any 
dividend on the share capital. The report of the directors states 
that the company .received important orders for high pressure 
installations, and the construction of single-phase alternating 
motors for traction purposes had been successfully undertaken. An 
arrangement had been made with the Siemens-Schuckert Works 
Co. whereby the work of converting the Swiss railways to electric 
traction would be carried out jointly, but a speedy realisation of 
those endeavours was not e ted on account of the great caution 
manifested by the responsible authorities in regard to the question. 
The company made further progress in the branch of steam tur- 
bines, but the press business was hoped to be entirely extinguished 
within a conceivable period. During the year there were delivered 
45 crane and lift plants, 363 machine tools and other machinery 
and 616 transformers and 2,227 dynamos. Large orders were 
reccived from Italy, Spain, France and England, and, in fact, more 
than half of the company's production was sold abroad. The 
works employed 2,088 officials and workmen at the end of the year. 

Among other Swiss companies may be mentioned the Aluminium 
Industry Co., of Neuhausen, which proposes to pay a dividend at the 
rate of 22 per cent. for 1905 as compared with 18 per cent. in the 
previous year; and the Motor” Co. for Applied Electricity, of 
Baden, which intends to distribute 6 per cent. as against 5 per cent. 
in 1904. On the other hand, the Société d'Enterprises Electriques 
has realised a surplus in 1904-5, the amouut beiug devoted to 
reducing the debit balance which still stands at £30,000 on a share 
capital of £80,000. 

The accounts of the Soci‘té Industrielle des Téléphones show 
gross profits totalling £135,614 for 1904-5, as compered with 
£121,550 in the previous year. The net profits are £85,030 as 
against £73,750, the increase being attributed to the construction 
and laying of the cable between Brest and Dakar. A dividend has 
been declared at the rate of 14s. bd. per £12 share, as contrasted 
with 13s. 2d. per share in 1903-4. i 

The Com ie Générale d'Electricité, of Paris, which has a 
share capital of £600,000 and a loan debt of £736,000, has declared 
a dividend for 1904-5 st the rate of 18s. per share, as compared 
with 16s. per £30 share in the preceding year. The net profits 
amounted to £60,640, as against £52,500 in 1903-4. During the 

ear the company cencluded an agreement with the town of 

es for the establishment of a supply of electricity for a 

period of years ending in 1942, and it is proposed to form a new 
company with a capital of £160,000 to carry out the work. 


The Société d' Electricité! Lahmeyer, of Lille, which is a branch 
of the German company of the same name, has a nominal share 
capital of £40,000, It was formed for the purpose of cultivating 
business in France and Belgium. The company's first report, which 
covers a period of tive months ended March 31st, 1905, shows gross 
profits amounting to £1,620, which sum has been absorbed by the 
working expenses. 


CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
until the fi ing week, Corr should forward their com- 


munications at earliest possible moment. No letter can be pub- 
lished unless we have the writer s name and address in our possession. 


Windmills for Electrical Power. a 


I wish to get some information on the use of windmills 
for the generation of electrical power. . 

Will you oblige me by putting this letter in your 
* Correspondence " columns? 


Abbontiakoon Block 1, 
Tarkwa, Gold Coast, 
March 12th, 1906. 


E. Hudson. 


Preservation of Hanger Bolts. 


Mr. Warr's letter is interesting so far as it goes, but he 
does not put forward any theory to account for the corrosion 
which he has noticed on the trolley wire and feeder hanger- 
bolts. I shall be glad to hear that he agrees with me that 
the corrosion is electrolytic. Many people, of course, still 
refuse to admit that hanger bolts do deteriorate in this way, 
but their attitude might be modified if they gave the matter 
longer or more careful personal attention. 

Mr..Warr suggests that there is nothing in my “ theory 
that the trolley wheel throws up rain water into the hanger," 
but I submit that this must happen and does happen (as 
anyone may see for himself who will brave a rain storm on 
the top of a tower wagon) just as surely as the wheels of a 
tram-car throw water picked up from the rail on to the 
under frame of the car, there to make work for car-cleaners, 


“painters, timber merchants, and cable-makers. 


The very name, St. Helens, produces instantly a mental 
picture of a murky atmosphere full of chemicals against 
which no shield would avail; but in anything like a normal 
atmosphere—not even excepting the Black Country of the 
Midlands—a shield is essential if both primary and secondary 
insulators are to be preserved. 

If the St. Helens feeder wire is suspended in an exactly 
similar manner to the trolley wire, I cannot understand at 
all why the bolts which are attached to the former should 
be corroded. worse than the trolley-wire bolts, but it may be 
that the feeder wire is only single insulated, while the 
trolley wire is double insulated. — l Pt 
Those who read Mr. Dixon's letter in your ieue of 
March 23rd will remember that in Sydney they lock upon 
it as no news that “the revolving trolley wheel throws the 
rain water up inside the bell of the hanger, and for a tame 


_ seriously affects the insulation resistance,” and I think that 


view is taken now or will be taken shortly by the majority 
of tramway engineers who trouble about it at all. 


N Robert N. Tweedy. 
Stourbridge, March 30th, 1906. 


The Naval Engineer and Electricity. 


The article by Mr. C. Alfred Smith, B.Sc., A. M. I. E. E. 
(late R. N.) in your issue of March 9th, appears to be based 
upon incomplete knowledge of the facte. Mr. Smith's 
remarks concerning Mr. Wordingham have been appro- 
priately challenged by your correspondents * Maker and 
„Scots Toun." All who realise the nature of the task with 
which Mr. Wordingham was confronted, the pioneer 
character of the work, and what he has achieved, will 
agree that Mr. Smith should withdraw his insinuation. 
On a few points upon which it is possible to check Mr. 
Smith, it would seem that he has not taken the trouble to 
assure himself of what is being done. In an extraordinary 
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phrase he protests against "a recent Admiralty order, by 
means of which stokers will apparently do the work for 
which these engine room artificers are trained for.“ He 
must be aware that the stokers to whom he refers are 
not merely stokers but are “ mechanicians.” . These are 
petty officers, eligible for rank as warrant officers, developed 
by special training from the pick of the 30,000 stoker 
ratings, to carry out watchkeeping duties on the machinery 
in motion. To describe them as *stokers is to convey a 
false impression, D 
Again, he tells us that a few weeks ago he paid a visit to 
the new college at Osborne, and he proceeds to criticise the 
instruction provided at Osborne and Dartmouth. He says 
in regard to oil engines “at present nothing is done to 
instruct the young cadets in this branch of engineering. 
The internal combustion engine and the dynamo provide 
the sole motive power of the submarine ; yet low few are 
the engineers or executive officers who know much about 
either ?" At the workshops at Dartmouth he will find an 
excellent example of an oil engine fitted to a dynamo. The 
syllabus of engineering for the Osborne and Dartmouth Colleges 
expressly points out that in view of the extended importance 
of internal combustion engines, epecial attention is paid to 
their parts and fittings, and to the interchange of heat and 
mechanical work in them. Gas producers, explosive mix- 
tures, influence of temperature and compression, pre-ignition, 
diagrams of internal combustion engines, the six-stroke 
cycle, the two-stroke cycle, gas engines, oil engines, coal and 
oil fuel, are all specifically laid down for study in the 
syllabus. And yet Mr. Smith says that “ nothing is done? 
There is sufficient mischief wrought by writers outside the 
engineering and electrical professions when they misrepresent 
the details of the far-reaching reform which the Board of 
Admiralty have introduced. Some excuse can be found 
for such critics. Engineering is the basis of the reform, 
and it is to be regretted that a writer of Mr. Smith's quali- 
fications should misdirect the general publie by random 
statements in so authoritative an engineering journal as the 
ELECTRICAL REVIEW. 
Rollo Appleyard. 
London, March 27th, 1906. 


Electrical Exhibition, Neweastle-upon-Tyne. 


We note in your issue of March 30th that Sir Isambard 
Owen is reported as having stated the following 

“They had in that district the largest number of con- 
suiners of electricity per head of the population of any part 
of His Majesty’s Dominions, perhaps he might say of any 
part of the world." 

What should have been reported, however, was :— 

“ That the number of units of electricity consumed per 
head of population was larger in that district thau in any 
part of His Majesty's Dominions, &c." 
Perhaps you will correct this in your next issue. 


Neweastle-upon-Tyne Electric Supply Co., 
R. P. SLOAN, Manager. 


Neweastle-upon-Tyne, March 31s!, 1906. 


Tramcar Brakes. 


We note your remarks at the foot of onr letter of the 
26th inst., in your issue of yesterday, and in reply thereto, 
would point out that there is no difference in first cost 
between our compressed air brake and the electro-magnetic 
brake, and, as regards maintenance, with the new apparatus 
we are now placing on the market for the former, we main- 
tain that the cost of maintenance will be less than for the 
electro-magnetic brake. 

We enclose copy of our catalogue of compressed air 
brakes herewith, which we have just issued, and would par- 
ticularly draw your attention to Appendix No. 1 on page 15, 
referring to the results of tests made by vour representative 
at Stockport in November, 1902. N 


Estler Bros. 
London, March 31st, 1906. | id 


[Our conclusions as to the first cost and maintenance cost 
of air bruke equipments were based upon the reports snb- 


mitted to the German Street and Interurb 
ciation last autumn; if Messrs. Estler Bru 
moving these objections to the air brake 
pleased, Our report on the trials of the 
brake, to which our correspondents refe 
satisfactory working of the brake, not to its 
maintaiu. 

There is no perfect brake; if the electr 
has a powerful grip, 1t nevertheless is de 
electrical equipment and the rotation of 
instantaneous mechanical brake is cheap 
limited. The air-brake, like the foregon 
of the rotation of the wheels, but its grip 
cost not yet proved to be low. Hence the 
be carefully weighed by everyone for hims: 
system for use on a given tramway.— EDs. 
; P 


U.D.C. Promptness. 


“ Disgusted ” is not alone in his exp 
slackness. I have found that fully 99 per 
I have written to in answer to adverti 
taken the trouble to angwer my letters i! 
ever. I have in all cases enclosed stan 
reply. Surely if these firms who genera 
Nos. are afraid of their names becoming | 
pose this is the reason they do not reply ), 
you under that same number in commo 
the trouble to publish the fact that the po 


[We have from time to time drawn 
laxity, to put it mildly, of advertisers in 
a small matter to them, but if they cons 


_of people who remained in a state of gre 


and suspense long after the appointme 
would find that they were responsible for 
the aggregate to a very notable degree o 
—Eps. E.R.] | 


— 


Engine Tests. 


In your issue of March 23rd you £ 
account of a test taken on an Allis-Chali 
of 7,500 L.H.P. | 

In contrast to the results obtained (1 


it may be interesting to your readers to : 


done on tbis side of the Atlantic. 

We recently supplied a horizontal cros 
engine of 300 J. H. P. for a paper mill at N 
taken by the National Boiler Insurance 
much more favourable thair were obtain 
mention. 

Load on engine 
Boiler pressure 
Superheat of steam ... m TO 
Heat value of 1 lb. of coal ... m 
Steam consumption per 1. H. P.-hour 

Coal fired per 1.H,P.-hour ed 


From the above results it is seen that 
was not gained at a sacrifice of coal e 
sometimes occur im superheated steam 
not think better results have ever Ix 
similar conditions on so small an engine. 

Steam turbines certainly appear to he 
do not think they will win their way m 
account of their economy in operation. 
Combe 


— 


* 


London, E.C., April 2nd, 1906. 


aa 
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Contracts for Yearly Sul 


Von have been good enough .to a 
obtaining fair specifications from author! 
we would venture to point out that, in ¢ 
for yearly supplies are even more unf; 
the execution of work. We are send 
form of tender from the City 
supply of gears and pinions for a period 
will notice that while the acceptance 
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part of the City Tramways would bind us for the whole year 
to supply them with gears and pinions at the price quoted, 


there is no corresponding obligation upon them to purchase 


these gears and pinions from us exclusively. The result 
would be that, in the event of the prices for the gears and 
pinions tendered for falling, the tramways manager would 
undoubtedly purchase these elsewhere at the market price of 
the moment. If, on the other hand, there were a consider- 
able advance in the price of the gears and pinions tendered 
for, the order would undoubtedly be placed with the 
successful tenderers. These contracts, therefore, as far as the 
contractor is concerned, are most unfair, and we think you 
would be doing great service to the trade in ventilating this 
question. - 
X. 


[It is quite true that the form of tender before us binds 
the contractor, but not the purchaser, and hence resembles 
the proposition—'* heads I win, tails you lose." The 
arrangement is unfair, for while the purchaser is guaranteed 
a maximum price, with power to accept a lower one from 
another quarter, the seller is not guaranteed the certain 
market upon which his offer should be based. Probably the 
case would be fairly met by the stipulation thst a fixed 
minimum quantity of the goods should be purchased from 
the contractor in the course of the year, in any event.— 
Ens. E. R.] 


Shift Engineers? Holidays. 


I am very pleased to see Shift Engineer has taken up 
the above subject, but I can assure him that he is not by any 
means the worst treated of his brethren. 

I know of a station where the shift engineers are shown 
no more consideration than the labourers about the works. 
Although the station I refer to has a plant of 1,100 kw. 
running both lighting and traction, these unfortunate young 
men have to do all the repairs in the works, look after the 
running of the engines during the driver's absence when he 
is in the town trimming arcs or helping the stoker (of course 
this pti occurs on the evening shift), and for all this 
they get the magnificent holiday of seven days per annum. 
They -have been told that they have a week-end off every three 
weeks, but as this consists of leaving off at twelve, midnight, 
on Saturday until the same hour next day, they fail to 
pee it. 

The clerks in the works get the usual fortnight plus all 
bank holidays, and as many more as they can squeeze in ; 
yet the shift engineers (who surely are their equal) have to 
submit to this small amount, because they differ from the 
clerks in not having any more colleagues in the borough 
offices to back them up. | 

Of course, one says, * Why do they put up with it?" 
For the simple reason that they have no organisation, and 


until the whole body of shift engineers is organised, they must 


submit to this treatment, or else——. Well, there are 
hundreds of a sort who will do it, and for a few shillings a 
week ! ! 

Midlands. 


How often does one see complaints from discontented 
switchboard attendants and shift engineers when glancing 
through your “ Correspondence " columns ? The usual com- 
plainte are long hours and low pay, while a short time since 
certain correspondents seriously suggested that the manage- 
ment of the works with which the malcontents were con- 
nected, desired and put in the way of those gentlemen, means 
of an early demise. 

As one who has been through the mill, I would say that 
my experience has not been of so dreadful a nature as is 
suggested from the tone of your correspondents' letters. 
The hours are certainly long, but the duties correspondingly 
light. Most of these gentlemen wear out the seats of their 

trousers, smoke too many cigarettes, and read the sporting 
papers while on duty. 

The pay, ot course, is small, but the recipients thereof 
should remember that their position is—at any rate in the 
case of those who make a study and pleasure of their work— 
merely a transitory one, and when their turn comes to take 
uP the position of station superintendent or resident engineer, 
they will look back with pleasure upon the time spent as 


switchboard attendants or shift engineers. Therefore, there 
should be no more talk as to enormous responsibilities, 
or invidious comparisons drawn as to the “screw of the 
engine driver whom they have to boss. He is a married 
man with a large family, who will probably remain engine 
driver for the remainder of his life, while the erstwhile shift 
engineer has, at any rate, the chance of blossoming out into 
a “ chief ” with a possibility of £1,000 per annum (or less). 
l Resident Engineer, 


" 
——— —  — — — — — 


Tramway Coupon Booklets. 


As our tramway system is the first one to put into 
operation the new coupon booklet system of Mr. IL. New- 
mark, and there are a number of other undertakings also 
about to adopt it, you may be interested to hear how the 
system is going. 

Our first issne is 50,000 coupon tickets or 12,500 booklets, 
each coupon representing a 1d. fare. The issues are of 
10,000 each for five successive weeks, and the first issue 
was made last Tuesday. At mid-day to-day this issue had 
been sold out, and approximately half the issue had been 
returned into the ticket office as cash tickets. On Saturday 
1,500 people tendered coupons. | A" 

I enclose you herewith one of the booklets, the advertising 
spaces in the first 50,000 having been taken up by one firm 
entirely, 7.¢., Messrs. Ordish & Hall. No doubt in future 
issues it will be divided over a number of advertisers. As 
the issues are made weekly, it allows the advertiser to vary 
his matter and illustrations and keep up to date. 

It is difficult to say just at present how much we have 
benefited by the system, but the fact that a booklet con- 
taining four penny coupons can be purchased for 24d., 
thereby effecting a saving of some 40 per cent. in the fares, 
will undoubtedly cause a number of people to utilise the 
trams who would not. otherwise do so. 

The booklet enclosed herewith does not quite represent 
the system which we are adopting in our second 
issue to-morrow. In this case the coupon ticket has the 
stages on one half, and it is folded down the middle by the 
conductor, so that on punching in the stage each half has a 
punch mark. ‘The half of the coupon which has the stages 
on is returned to the passenger, and the other half is retained 
by the conductor and represente his cash ticket. We think 
that by the adoption of this system, the general checking and 
working of the system will be simplified. 

- P. J. Pringle. 

Burton-upon-Trent, 

April 2nd, 1906. 


Central Station Engineers’ Training. 


There's an old and.true saying, Be sure your sins will 
find you out,” and no doubt there are passages in the 
attached report which might well be taken to heart by many 
Corporation’s Electric Light Committees, other than that to 
which it was addressed ; and so give & chance to us long- 
suffering 

Mechanicals. 


[The report in question relates to the breakdown of an 
engine in a northern electricity works ; the disaster was 
attributed by an engineer, called in to report on it, to 
unsuitability of the feed water and to inefficient lubrication 
of the // pressure cylinders and gear due to the use of 
unsuitable oil, leading to the breakage of valve or piston 
rings. The reasoning upon which this verdict was based is, 
to our mind, by no means convincing ; but the point to 
which our correspondent refers is the expression of opinion 
on the part of the consulting engineer that the organisation 
of the works was defective ; that men with a purely electrical 
training and experience should not be in charge of the 
* mechanical part of the work," but that it should be 
looked after by men who had had a special training in this 
branch; and that the plan of allowing students to gain 
experience in the management of the station, at the expense 
of the authority, was a bad one. 

There is no doubt that thoroughly efficient supervision is 
the most economical in the long run, and that it cannot be 
had without paying an adequate salary.—Eps. E. R.] 
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Overhead Mains. 


Can you kindly inform us (or refer us to back numbers 
containing information) whether an owner of two buildings 


on opposite sides of a street can be prevented from carrying 


(1) an overhead cable, (2) an underground cable to supply 
one building with electric light, 200 volts, from dynamo 
situated in the other building. No supply is in any street 
of the town at present, but powers have been granted to a 
private company, and mains will shortly be laid. Must the 
permission of Town Council be obtained, and have they 
the legal right to withhold the permission, the cable being, 
say, 25 ft. clear of the street ? 
è . H. J ° Cash.. 
London, April 3rd, 1906. 


LI 
[As we have often pointed out, the local authority has no 
control over the matter whatever, provided (1) that the 


Cables are carried overhead at a height exceeding 30 ft. in 


the Provinces, 85 ft. in London; (2) that the regulations 
of the Board of Trade are complied with ; (3) that the 
local authority does not own the fee simple of tbe road. 
Hence a private individual or company is at liberty to 
supply electricity all over a town, if he can secure way- 
leaves. He must not break up the .roads, however, without 
the permission of the local authority.—Eps. E.R.] 


— 


The Street Lighting Question. 


In reading your leading article in last week's issue, it 
strikes me that it would be infinitely more businesslike if 
electrical engineers took a leaf out of their Boastful 
Enemy's" book and got their wares advertised and their 
letters published in the daily newspapers, instead of hiding 
them in a technical journal. The general public naturally 
takes the gas man’s side, when reports appear in the general 


news columns pointing out that Recent fogs clearly proved 
the immense superiority of high-pressure incandescent gas 


lighting over the new arc lamps, as I remember seeing it in 

a daily paper in November last. M 
Perhaps the reporters could tell a little tale if they would. 
The idea that this view has escaped the notice of many 
who have written on the vexed subject in your admirable 
journal must be my excuse for thus trespassing on your 
valuable space. ! | | 
| Believer in True Publicity. 


The Single-Phase Induction Motor. 

I am glad to see that Mr. Creedy is ready to abandon the 
rotary field theory ; he has, however, subscribed to it for so 
loug that he is evidently unable as yet entirely to free him- 
self from its pernicious teachings. The line of argument he 
adopts in his last letter, illustrates rather strikingly the con- 


tention I put forward in mine of March 17th, to the effect 
that even a remarkably ingenious substitution of an 


imaginary for a real sequence of events is almost certain to 


lead one astray. I refer, of course, to our discussion 
concerning E s in the armature axis of a single-phase shunt 
induction motor. ö 

I maintain that Mr. Creedy's view is incorrect, he arrives 
at a wrong conclusion by substituting, as I have said, 


imaginary events for the real ones. 1 not only prefer to 


combine all the E..r.'s which are present in the circuit D D 
and to continue operations with their resultant, but I hold 
that this is the only correct course. It is quite impossible to 
admit that in a circuit on which a number of k. u. F. 's are 
impressed, each of them will determine the flow of in- 
dependent currents. In any one circuit operating under 
conditions similar to those we are considering, there will beone 
current only, no matter how many component E.M.F.'s are 
present. Mr. Creedy is also wrong in supposing that the 
reason. which makes it imperative to combine ER and ER, 
ee it necessary to combine the magnet fluxes 

The flux M, is a leakage flux, and actually does exist side 
by side with the main flux M, it is simply that part of the 
flux due to the rotor ampere-turns, which fails to link with 
the primary or stator ampere-turns, and for this reason is 
not compensated by the latter. It is a parasitical " flux 
to which Es is due, and it would, therefore, be quite con- 


trary to actual fact if we were to combine th 
paper, and consider their resultant. — 

I have prepared’ two simple little diagr 
illustrate the action under discussion fron 
pointe of view. The transformer flux is d 
the motor flux by Mi- in fact, the notation i: 
been adopted during this discusston. In 0 
ground for comparison, I have made it a co 
secondary curreat (1) shall be the same in b 
have neglected leakages and the resistance 
So as to make the diagrams sufficiently clear, 
as being 20 per cent. of u, and Es equal to, s 


ET 
Fig. 1. 


the purpose of obtaining the same seconda 
cases (and this condition will secure the snl 
be the same; its actual value will have 
relative result, and xw has been chosen 
It follows that the resultant of k T and ! 
value indicated in the diagrams in ord 
required EW. Fig. 1 indicates the resu 
theory, fig. 2 shows the result of mine. 
Taking the synchronous speed at 1,000 
slide rule) a speed of 854 revolutions for 
fig. 2; further, a difference of less than 2 
the magnitudes of the two motor fields ant 


5 


Fic. 2. 


/ 


further find that u 5, for fig. 1 is ot 
means that a little more than one-quark 
tion bus not been compensated for. | 
that the secondary current lags behind | 
of opposite phase to the motor field (th 
12^." The phase difference between tra 
field is 90°. The k. M. r. (€ B,), which is 
E &, varies as the square of the speed. 

In fig. 2 the current lags by practi 
behind ET, but is exactly opposite in] 
field. The phase difference between tr: 
field is less than 90?. In this case 
current (1) is the same as that in fig. 


e e . . ————— ——— I AÀaÀ 
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exert must obviously be greater. The E. Mu. r. (E Ri) which 
is responsible for the alteration in the phase of the motor 
field, varies proportionately with the speed. A 

I think this points out sufficiently the differences existing 
between the two theories, and it is clearly not indifferent 
which of the two is adopted, as they cannot both he right. 
For the reasons already stated, I hold that, my view (fig. 2) 
is the correct one. 

To come back to Mr. Creedy's free speed, I have shown in 
my letter of March 17th tbat what I took to be his rule, 
and which, as | understand from his last letter, is only a 
coincidence, does not hold good for quite a number of 
motors. As a matter of fact, it is quite unlikely that it 
holds good even for the ordinary  shunt-induction 
motor. Taking Mr. Creedy's own theory, it is clear (see 
fig. 1) that x B, which varies with the square of the speed, 
can only equal hs at synchronism, and if we disregard 
the leakages influencing the generation of k Ri and k B, and 
the resistances in their respective circuits. Now, in the real 
motor all this cannot be disregarded ; and besides, such a 
motor cannot run synchronously even at no-load, with the 


Fic. 3. 


Fic. 4. 


result that E S does not really vanish at no-load, even 
according to Mr. Creedy’s own view. 

Reverting to Mr. Creedy's opening remarks, I admit that 
this supposed vanishing of E s at no-load did not recall to 
‘my mind the passage in Mr. Atkinson's paper to which he 
refers. It was hardly likely to do so, for that passage deals 
with the theory of the two-phase motor, whereas we are con- 
cerned at present with that of the single-phase motor. The two 
theories are by no means the same, no more than are the 
two types of motors: and | was careful to particularly draw 
attention to this fact in the last paragraph on p. 410 of my 
contribution. 

If I may be permitted to take up a little more of the 
valuable space so kindly put at my disposal, I will try and 
shortly define some of these differences. | 

In the two-phase motor there are two axes A and B and 
two transformer fields differing in phase by 90?, and because 
co-axial with A and R also displaced in space by 90°—ut 
least, in the case of a two-pole machine. I will call these 
two fluxes M, and M,; the corresponding leakage fluxes in the 
secondary, which are responsible for the F. Mu. p. 's of self- 
induction, I will call M, and m, We then have the fol- 
lowing :—In the axis 4, 

Mj produces by transformer action E 71 lagging 90° behind ui. 


My 9 » : » E 85 "EL 1 My. 
Mg » rotation E R4 in phase with My. 
My 90 » ER T My. 


These four E. M. F. s all act on the sume circuit (that in the 
uxis A), and it is their resultant which must therefore be 
considered. The same applies to the four following k. M. f. 8. — 
In the axis B, 

Mg produces by transformer action E T4 lagging 90° behind uz. 


M. ” , . » E 84 57 » M4. 
Mi M rotation E RI opposite in phase to Mi. 
Ms » » E Rg ” ” M3. 


I add that u, and u, are co-phasal with the respective 
secondary currents to which they are due, and will, as a 
rule, lag by more than 90? behind the respective main 
fluxes ui and X. 

In figs. 3 and 4 I have collected all the E.. F. s which act 
.in the rotor along the axes A and B respectively, and for the 
wake of clearness I bave exaggerated their proportione. It 


should be doubled. 


is seen that the rotor current (1) flowing in the axis A is 
very.nearly of opposite phase to the transformer field w, 
in the axis B ; in respect of these two all conditions for the 
production of a torque are fulfilled. The same holds good 
for the rotor current (1,) produced by the transformer field 
M, and the transformer field ui. The working k. M. r. in the 
axis A is E Ti, and the back k. u. r. is E R,; these are 


opposite in phase. Their difference will yield k xi, and will 


be mainly responsible for the working current (I:) in this 
axis. At synchronism E s, really almost vanishes in these 
motors, being nearly equalled and opposed by k R,; but 
under working conditions—that is, below synchronism— - 
E s, cannot be equalled by E R., because the former is inde- 
pendent of the speed, and only depends on the magnitude 


. of M,, whereas k R, depends on M., and is proportional to 


the speed. The general conditions will therefore be more 
correctly represented if the k. M. F. of self- induction is not 
shown as being entirely compensated ; that being so (1,) will 
lag behind ET, | 

It is further to be noted that at no-load such a two-phase 
motor will, for otherwise equal conditions, always run faster 
than a corresponding single-phase motor. The former only 
requires such a difference of magnitude between E T, and 
E R, (and, of course, between FT, and k n,) as will suffice to 
produce a current (n) capable of yielding one-half of the 
torque required to overcome the friction and ventilation 
losses only (due regard being had to the phase relation 
between (1) and M,) The latter, however, must always 
require a greater difference between k T and E B, since, in 


the case of the single-phase motor, the whole no-load torque 


has to be set up by one secondary current only, and since 
the losses connected with the generation of the motor field 
have to be met by the no-load torque in addition to the 
losses due to friction and ventilation ; further, the phase rela- 
tions between (T) and x T, as well as between (1) and the motor 


field are not so favourable in the case of the single-phase 


motor. In the two-phase motor both the transformer and 
tlie motor fields are provided by the supply and independently 
of the rotation of the motor. ' 

I am thus brought to deal with Mr. Creedy's remarks on 
the predetermination of the no-load current. I recognise 
his quotation, but he will find in the same letter to which 
he refers, and only 12 lines further down, a reference to the 
phase of the secondary current which is mentioned when 
dealing with the value that current should assume in order 
to produce the no-load torque. I freely admit that I was 


‘not particularly explicit on the point, but then it seemed 


to me useless to draw attention to the well-known manner 


in which the secondary current of a transformer was to he 


taken into account in the primary circuit. 
It is, indeed; surprising to hear from Mr. Creedy that the 


greater the no-load losses the smaller the no-load current. 


Supposing I accept this explanation for the moment, what 
reasons will be, I wonder, offer in order to explain the fact 
that some single-phase motors take a no-load current which 
is more than twice the magnetising current ? and how does 
Mr. Creedy's limiting case stand with respect to this last 
contingency ? Before he undertakes the proof he speaks of, 
I would submit the following remarks for Mr. Creedy's con- 
sideration. ma; i | : 
If a motor is devoid of losses and leakages, then there is 
no need for a torque at no-load, and consequently no need 
for a rotor current in the armature axis; it follows that E 8 
must then equal x T and be of opposite phase to it. It is 
also indifferent whether we have a motor field or not, but 
since we can get it without expending any energy, why let 
us have it. We must have the transformer field, since the 
motor is connected to the supply, and as all losses connected 
with the production of this transformer field are also 
avoided, the only current flowing into the motor will be that 
magnetising current which is responsible for the transformer 
field, and I am really interested to learn why this current 
It seems to me quite obvious that any 
method which fixes a definite ratio between the no-load and 
the magnetising current must be wrong a priori, for the 


. no-load losses, mechanical as well as electrical, must vary 


with the design and independently of the magnetising 


current. N 
As to what constitutes a difficulty and What does not. 


- thet-is & purely personal matter. I also believe it to be 
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generally recognised that the person who has become very 
familiar with a particular subject of a particular theory 
(whether the latter be right or wrong) very often fails, when 
writing on his pet subject, to bring out the very points 
which are likely to offer stumbling blocks to others. The 
remedy lies in & good discussion, and it is a pleasure to me 
to acknowledge my indebtedness to Mr. Creedy for the 


trouble he is taking in discussing my theory; I feel quite 


sure that he is thereby not only rendering a great service 
to myself, but also to others who are interested in this 
subject. 

I can accept Mr. Creedy’s statement to the effect that my 
theory is merely a popular one, as a compliment. That 
theory so far has proved successful; now if it is popular it 


must be simple, and if it is successful at the same time, it - 


must be eminently satisfactory, for one always hears that 
the simplest solutions are the best. I am, however, less 
pleased when I find Mr. Creedy suggesting that my theory 
only evades difficulties—or does he mean to imply that I 
evade them? I am sorry that Mr. Creedy should have felt 
impelled to make such a remark, for it forces me to point 
out to him in pure self-defence that up to this date I have 
refuted all his criticisms, often in a painstaking manner, and 
always with the help of arguments which, so far, he has 
failed to controvert. If I have overlooked any point he bas 
raised, or have not dealt fully with it, I shall be glad to 
make my omission good at the earliest opportunity which 
I may be afforded. It will, I think, be quite time for Mr. 
Creedy to talk of “evading” when I fail to meet and 
explain away with the help of my theory any difficulties 


which he may raise. At the same time, I can assure him 
that when he proves me to be wrong I shall try and be the . 


first to acknowledge it; such an acknowledgment can be in 
no way disagreeable when it has to be made in favour of a 
keen intellect like Mr. Creedy’s, and the longer my theory 
can stand his attacks the more confidence will I repose in it. 


i Val. A. Fynn. 
London, March 81st, 1906. 


THE NEWCASTLE ELECTRICAL 
EXHIBITION. 


— 


Ix our last issue we gave some general particulars regarding 
the objects of the North-Eastern Counties Electrical 
Exhibition which was opened on March 23rd at Newcastle- 
on-Tyne. We have since had an opportunity of making a 
somewhat close inspection of the various exhibits and of 
getting into touch with most of the exhibitors, and we are 
able to say that the promotion of the enterprise is being 
amply justified by the results. The supply companies, 
manufacturers and manufacturers' agents, and electrical 
contractors who have undertaken the exhibition of electric 
light and power manufactures and the display of their effects, 
bid fair to be amply repaid for the expenditure of time and 
money involved. Before the end of the first week of the 
show, when the neighbourhood hardly seemed to be fully 
alive to the fact that there was such an exhibition in 
existence, from one and another exhibitor—particularly 
those showing  electrically-driven plant —we ascertained 
that they were receiving inquiries of the right sort and were 
booking useful orders. The district was quite ripe for such 
an exhibition, for there had not been one in Newcastle for 
nine years, though, of course, the inhabitants had not been 
kept in ignorance of the advances that were being made in 
electrie lighting and driving and heating and cooking during 
the important period that has elapsed since then—the local 
electricity supply companies have seen to that. 

In the Tyneside area power-users and private lighting 
consumers have been cultivated with such an assiduity 
and up-to-dateness as have been employed in few, if 
any, otber parts of the kingdom. By dint of hard 
work on the part of the engineering staffs in reducing costa, 
and giving efficient supply ; on the part of the commercial 
departments in timely ploughing and discreet seed-sowing 
—the latter duty falling mainly to a live publicity depart- 
ment, which includes among ite manifold operations the pro- 


duction of a very creditable production, the Tyneside Pioneer; 
and by reason of the possession by the directors of & proper 
appreciation of the need for a policy of liberal expansion— 
the Newcastle-upon-Tyne Electric Supply Co. and its related 
companies have succeeded in placing the Tyneside district 
in a most envious position. But with all the success that 
has been achieved, whether by these compauies from their 
Carville station, or by the Newcastle and District Co., which 
cares for another portion of the city, from ite stations at the 
Close and Forth Banks, there is enormous ground yet to be 
worked which will long occupy the well-directed energies of 
the staff of highly-skilled and experienced technical and 
commercial men that are working in the interests of electricity 
progress tnere, and we doubt not will bring for many years 
to come an increasingly good return on the capital invested. 

Such an Exhibition as that now running will draw a 
response, if we may put it so, from some of that unworked 
ground, for there is always a large section of the public that 
is more easily persuaded and convinced by what it has 
brought home to it in this way. | 

The idea of the Exhibition seems to have had its birth 
with the electrical contractors of the locality, but the elec- 
tricity supply companies mentioned have taken a large share 
of the available space, which they have occupied to the best 
advantage by a variety of object lessons which will catch on 
with the lighting consumer and strongly appeal to the 
power user. Some of the large electrical manufacturers 
of the district also have exhibits of the latter kind ; indeed, 
perhaps, the strongest feature of all is the large collection of 
electrically-driven machinery and apparatus shown in 
operation. N 

The Exhibition does not. appear to have suffered to any 
extent, if at all, from the now famous resolution of the 
National Electrical Mauufacturers’ Association, which 
pledged itself not to support such exbibitions for the present. 
We noted that various members of that Association have 
their manufactures represented at the stands of their district 
agents. The Olympia Electrical Exhibition of last autumn 
naturally could have very little effect upon a district so 
far away from London, though it undoubtedly rendered 
unnecessary the holding of a number of shows nearer the 
metropolis. 

A direction in which Olympia and Newcastle have 
something in common is in the arrangement of cooking 
demonstrations. These are taking place under the 
sedate and paternal chairmanship of Mr. J. A. Seager, 
of the Newcastle Supply Co.’s Publicity Department. The 
lady demonstrator at Newcastle who was engaged from the 
Northern Counties School of Cookery, appeared very readily to 
have grasped the arguments concerning the advantages of elec- 
tric cooking over the form to which she had been accustomed 
until the Exhibition clcctrical experts initiated her into her 
public duties. We will not attempt a description of the 
tasty dishes which she wes able to produce wi.h such 
facility and enthusiasm, but her fascinatingly and forcefully 
convincing manner of presenting the truths she had been so 


recently taught to teach will redound to the benefit of the 


electricity supply authorities and of the manufacturers of 
electric cooking and heating appliances. The demonstra- 
tions are given three times a week, and as we left Newcastle 
on Saturday last a string of sandwichmen was telling the 
public so. 

There is one other point that should be mentioned before 
we proceed to briefly particularise the various exhibits. 
The Newcastle-upon-Tyne Supply Co. has seized upon 
the opportunity of pressing the electric street light- 
ing question to the fore. The Exhibition Build- 
ing is approached by St. Mary's Place, a street 
extending perhaps half a mile from one of the main 
tramway routes. Thisstreet was formerly exclusively lighted 
by incandescent gas lamps, but in order that the public 
may be able to find their way to the Exhibition, the 
Supply Co. has added Excello electric arc lamps supplied 
by the Union Electric Co. for the entire length of the street. 
The lamps are placed about 30 ft. above ground level, and 
the comparative effect is all that the electrical engineer's 
heart could wish. We are tempted to wonder whether it 
was to gas lamps in this thoroughfare that the versification 
published in our issue of December 22nd, 1905, and entitled 
* Ten Little Gas Lamps," applied. 
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8 e Electric Supply Co., Ltd., and 
County of Durham Electrical Power Disti lbution Co., i 

An interesting set of photographs is displayed showing the Carville 
power station and the various sub-stations, also a number of views 
of large factories and works on the Tyne, which take power from 
them. By means of models and actual apparatus, the various 
operations and materials connected with the generation and dis- 
tribution of electricity are set out for the instruction of the visitor, 
a model of a Stirling boiler, two Parsons turbo-generator models, 
one opened and one closed, specimens of high-tension switches, 
show cases of B. I. & H. and Callender cables, and other things 
combining to impart the lesson. A fine show case exhibits 
all varieties of Sunbeam lamps, and there is alsó a historical 
collection of electric lamps lent by Mr. C. Faraday Proctor, 
of the Edison & Swan United Electric Light Co. Part of the 
stand is fitted up as a Café Fumant, electrically lighted and 
heated, with electric cigar lighters, and electrically-heated coffee 
available; part takes the form of a modern office with electric 
radiator, electric fan, and electric lamps in service ; another section 
is fitted up with kitchen details such as a washing and mangling 
machine, boot and knife cleaners, electric ironer, sewing machine, &c.; 
yet another takes the form of a tobacconist’s shop window lighted 
by “Linolite” and ordinary incandescent lamps. A further 
section serves the purpose of an electrically-driven factory, whose 
electrically-operated hoists and lifts, drill testing, welding and solder- 


ing devices, and a motor-driven power hammer excite a good deal of 


interest from the large crowds that frequent the show nightly or on 
early-closing days. An organ on this stand is worked by means of 
a new blowing apparatus which is fitted up on the stand of Messrs. 
Robson & Coleman a little distance away, and to which we shall refer 
later. This apparatus is electrically controlled from the organ, and 
recitals are given at frequent intervals. Other features of this 
excellent and comprehensive exhibit are an electric orchestrion, 
a biogene showing the manufacture of electric lamps, and a series 
of new American electric signs, by the aid of which it is hoped the 
Newcastle and other local shopkeepers may be*induced to launch 
out into greater advertising. There are samples shown here of 
pure silica ware made by the Thermal Syndicate, of Neptune Bank, 
Wallsend. 


Newcastle and District Electric Lighting Co., Ltd.—This 
company also bas an exhibit designed to serve a similar purpose to 
that already mentioned. It is situated at the opposite corner of 
the hall. Two model windows very attractively laid out serve to 
illustrate the latest developments in shop lighting, while model 
dining and drawing rooms are fitted out electrically to show the 
adaptability and utility of electric lighting and heating. The 
central portion of the stand contains many models and machines 
illustrating various trade processes clectrically-driven. A model of 
the two 1,000-kw. Parsons tur5o-alternators at the Close station; a 
display of Reyrolle & Co.'s switching devices, wall plugs, &. ; 
samples of rubber-covered cables as laid 16 years ago ‘and still in 
good working condition) by the India-Rubber, Gutta-Percha and 
Telegraph Works Co., of Silvertown; Silvertown testing instru- 
ments, motors and cables ; an electric forge; a working exhibit of 
electric sausage making; Retlex " motor oil by Messrs. R. Henzell 
and Co, of Newcastle; and Middleton's patent cable connectors as 
supplied by Messrs. Flitton & Coombs, of Camberwell, S.E., are 
also exhibited here. Perhaps one of the most attractive features 
from the popular poiut of view is the table decoration and lighting 
of the dining-room already referred to. During the four weeks’ 
run of the Exhibition the fruit and flowers of the four seasons are 
displayed each season being represented for one week. 


General Post Office.—There is a loan exhibit of historical 
telegraphic and telephonic apparatus, in the preparation of which 
Mr. Tremain the superintending engineer of the Newcastle District 
of the Post Office system, has lent his co-operation. A photograph 
appears of the Newcastle Post Otlice Telephone Exchange which is 
about to be dismantled, and also one of the new telephone 
exchange with lamp siynalling, which is to be opened in about a 
fortnight, as soon as the outside work has been re-arranged. A 
large map is in evidence of the route of the London-Glasgow under- 
ground cable now completed, and it also shows the line which is 
at present in progress down to Porthcurnow and Dover respectively. 
In connection with this map there is a show case containing a 
variety of specimen cables as used at different points indicated on 
the map. Many examples of both early and recent telegraph 
needle instruments, relay and telephone apparatus, also intercom- 
munication switches of modern type with lamp signalling, are 
exhibited. 


Austin & Co., Dunn Street, Newcastle-on-Tyne.—4A 6-cwt. 
electric passenger lift with improved electric brake, ball thrust 
bearings, patent controller and automatic stop gear; and a 5-cwt. 
electric friction hoist with machine-cut wheels and raw hide pinions 
suitable for hoisting bags, boxes, &c., are shown. The motors are 
of the Rhodes Electrical Manufacturing Co.'s make, and Berry and 
Skinner's new switches are used. On this stand there also appear 
the Berry & Risch patent automatic isolating switches for trolley 
wires. 

( To be continued.) 


steel Tanks.—MeEssrs. THOMAS PiGcorr K Co. Lro., 
of Birmingham, have just secured an order for 26 of their patent 
pressed-steel tanks, 16 ft. long x 12 ft. wide x 8 ft. deep, for 
Argentina, making a total of 65 of these tanka ordered by the same 
company. They have also received an order for a riveted steel 
self-supporting chimney 5 ft. 3 in. diameter at top x 9 ft. diameter 
at base x 100 ft. high, fur a South Wales colliery. 


as 


PARLIAMENTARY. 


Wallasey Tramways. 


THE Wallasey Tramways and Improvements Bill came beture Harl 
Cawdor's Committee of the House of Lords on Tuesday last week. 

Mr. HowoRaATUs Lor, in opening the case for the promoters, 
said that the proposed tramways would run through the district of 
Poulter. ‘There had been 4 great increase of population in that 
district, and representations had been made to the Wallasey 
Council that an extension of tbe tramway system in that place 
was very much needed. The only opposition to the Bill was that 
of the Wirral Railway Co. on the ground of competition, the company 
alleging that the proposed extension would violate an agreement 
entered into with them when the line to Seacombe was made. "The 
Bill further sought to empower the Council to run motor-omnibuses 
in connection with the tramways, and as a temporary substitute for 
the proposed line. The tramway part of the undertaking would 
involve an outlay of £26,576, while the motor-’buses would require 
£7,500, and street improvements a further £5,000. 

Major GREEN, manager of the tramways, was called, and said 


that during the past two years the tramway system had provided 


£2,500 a year in relief of the rates. 

Answering Mr. Ram, K.C. (for the Railway Co.) Witwess said 
that such competition as might arise would not be unfair. | 

Dr. OLDERSHAW (chairman of the District Council) said that Ne 
Brighton was interested in the scheme, because with the motor-’bus 
«ervice it would give a circular route to Seacombe. 

The case for the opposition having been heard, the Committee 
deliberated in private, considering at the same time the Bill of the 
Wirral Railway Co. which was heard last week. On the re-admis- 
sion of parties, the Chairman said that the Committee found the 
preamble of the Wallasey Bill not proved, but they would pass the 
preamble of the Wirral Bill. : 


r 


L.C.C. General Powers Bill. 


SUPPLY OF ELECTRICAL FITTINGS BY METROPOLITAN Borovan 
i COUNCILS. 


THE General Powers Bill of the London County Council was 
under the consideration of the Police and Sanitary Committee of 
the House of Commons on Monday and Tuesday, Mr. J. W. Wilson 
presiding. 

Mr. Honoratus LLovp, K. C., stated that the Council had been 
asked to come to Parliament by a large number of Borough 
Councils to obtain power to enable the Councils to supply elec- 
trical fittings. Although some of the companies had presented 
petit ions against this, they had withdrawn after securing a locus 
standi. The clause in the Bill was as follows :— 

“ It shall be lawful for the Council of any Metropolitan Borough 
being authorised to supply and supplying electrical energy to 
expend money upon the wiring and fitting and supplying with 
wires, fittings, motors and apparatus the premises of their con- 
sumers or prospective consumers, and to enter into and carry into 
effect agreements and arrangements with respect thereto and to 
make such charges therefor as they may think fit. 

" Provided that nothing in this section shall be deemed to 
authorise the Council of any Metropolitan Borough to manufacture 
any such fittings or apparatus. . 

„Provided also that every such Council shall so adjust the charges 
to be made by them as aforesaid as to meet any expenditure by 
them under the powers of this section (including interest upon any 
moneys borrowed under and for the purposes of this part of this 
Act and payments to sinking fund in respect of such moneys). 

“ Every sum charged by any such Council to a consumer in respect. 
of the wiring and fitting of the premises of such consumer and the 
supplying of wires, fittings, motors, and apparatus shall be clearly 
stated in every demand note by such Council for payment for 
electrical energy supplied to such consumer distinct from the charge 
for such energy. 

“The total sums received and expended by any such Council under 
this part of this Act in each year (including the amount required 
for interest on and payments of sinking fund in respect of moneys 
borrowed) shall be separately shown in the published accounts of 
the electric lighting undertaking of such Council for such year. 

" Any such Council of the Metropolitan Borough may borrow in 
the same manner and subject to the same conditions as if such 
expenditure were for the purposes of 'The Electric Lighting 
Acte, 1882 and 1888, as amended by the'London Government 
Act, 1899,’ such sums of money as may be required by such Council 
for the purposes of this part of this Act." 

The Committee passed the clause, and the Bill was ordered to 
proceed. 


— — a+ - oo 


Bacup Corporation Bill. — The Bill which eame before Mr. 
Wilson’s Select Committee of the House of Commons on Wed- 
uesday last week, contained clauses to enable the Corporation to 
lay electric mains in streets not dedicated to the public use; to 
attach brackets to buildings for lighting purposes, aud to supply 
electric fittings, motors, tc. ‘There was no opposition to the elec- 
trical portion of the Bill, and the measure was allowed to proceed. 

West Yorkshire Tramways Hill. At a meeting of the Standing 
Orders Committee on Wednesday, it was resolved that the promoters 
of the above Bill be allowed to proceed with the measure provided 
that power to construct Tramway No. 10 be struck out. 


F 
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L. C. C. Tramways and Improvements Bill.—This Bill passed second 
reading in the House of Commons on 29th ult. without a division. 
The Middlesex County Council Tramways Bill also passed ite second 
reading. 

Second Reading.—In the House of Lords on March 29th the 
5 and District Electricity Supply Bill was read a second 
time. 

Third Reading.—In the House of Lords on Tuesday, the Wirral 
Railway (Extension of Time) Bill was read a third time and 
passed. 


Additional Electrical Power Supply (London).—1n the House of 


Commons on Tuesday, on the motion for the second reading of this 


Bill, Mr. Pickersgill moved its rejection. Mr. Summerbell seconded. 
In the discussion that followed, one member denied that the Bill 
created any monopoly. Mr. Bell favoured the Bill because it 
would afford railway companies greater facilities for electrification. 
Mr. Lloyd-George said the House had decided that the whole 
question of the supply of electricity in bulk in the London area 
should be considered by & hybrid committee, before which all com- 
petitive schemes should have a locus standi. On that ground it 
would be a breach of faith for the Government to consent to the 
second reading of this Bill. The Bill was rejected by 248 votes 
to 51. l 


L.C.C. Power Bill.—In the Commons on Monday, Mr. Lloyd- 
George moved, and it was agreed, that the order for committal of 
the London County Council (Electric Supply) Bill be read and dis- 
charged and the Bill committed to a committee of nine members, 
five to be nominnted by the House and four by the Committee of 
Selection. 


ax Ne Committce.—A Select Committee of the House of Lords, con- 
sisting of the Earl of Lauderdale (chairman), Earl Cathcart, 
Viscount Ridley, Lord Rossmore, and Lord Estcourt, has been 
appointed to consider the following Bills:—Bury Corporation, 
West Yorkshire Tramways, Cumberland Electricity and Power Gas, 
County of Durham Electric Power Supply, Newcastle-on-Tyne 
. Electric Supply, and the West Cumberland Electric Tramways. 
The Committee will meet on May 1st. 

Hammersmith, City and North-East London Railway Bill.—The 
Standing Orders Committee of the House of Commons has decided 
that the Standing Orders shall be dispensed with, so as to allow 
John Knill & Co. and the Pearl Insurance Co. to appear against 
the Bill when in Committee. 


LEGAL. 


MARGERISON & Co. v. BRADFORD CORPORATION. 


AT the Leeds Assizes on the 31st ult., an action brought by a firm 
of wool merchants against the Bradford Corporation was heard. 
An explosion on the Corporation's network occurred near the 
premises of the plaintiffs on December 8th last, and they now 
claimed damages in respect of the suspension of their business for 
34 days. The defendants admitted the default in supplying energy 
to the plaintiffs, but alleged no damage, and that the loss, if any, 
was caused by the explosion. It was contended that the Cor- 
poration was not liable, because the statute provided a remedy— 
1. e., a penalty of 40s. for each day of default in supply, and that 
deprived the plaintiffs of any remedy in common law. i 

Mr. Justice BiGHAM said the explosion which resulted in the 
stoppage of the supply of electricity did not cause any structural 
damage to the plaintiffs' premises. It was not a nuisance action- 
able by the plaintiffs, as it did not, in his opinion, cause the 
plaintiffs any special damage. The statute furnished not a remedy 
but a punishment. The explosion might have interfered with the 
supply of electricity to thousands of people, and if he were to tind 
that the plaintiffs were entitled to recover it would be a serious 
liability for the defendants. The damage was not caused by the 
works, but by the suspension of the works. In his opinion the case 
failed, and he gave judgment for the defendants, with costs, 


— — ———— — —— — 


SMITH & Co., Lrp., v. THE LLANDUDNO AND COLWYN Bay 
EI ECTRIO Traction Co., Lro. 


THI8 case was mentioned on Saturday in the King's Bench 
Division before Mr. Justice Lawrance. 

Mr. Laxd DON, K. C., reminded his Lordship that the case stood 
over for a week in order to sec if the parties could come to terms. 
They had now nearly arrived at a scttlement, but there was one 
point remaining for discussion. A settlement would, no doubt, be 
come to, if his Lordship would allow the matter to stand over for 
another week. 

His LonpsurP assented. 


— 


Davipson v. Sun Fan Co. l 

We are informed that in the High Court of Justice, Chancery 
Division, London, on 2nd inst., Mr. Justice Farwell gave judgment 
in favour of Mr. S. C. Davidson, who recently instituted an action 
against the Sun Fan Co. and Wm. Tattersall, of Bradford, for in- 
fringement of one of his patents for fans, which are sold under the 


trade mark name “Sirocco.” After a lengthened hearing of the 
case, Mr. Justice Farwell decided that the fans made by the Sun 
Fan Co. and Wm. Tattersall, on which the suit was instituted, 
are an infringement of Mr. S. C. Davidson's patent, and gave judg- 
ment accordingly, with costs and damages. 


f 


J. Stone & Co., LTD., v. GENERAL ELECTRIC Co. (1900), LTD. 


IN the Chancery Division on Friday, before Mr. Justice Swinfen 
Eady, Mr. Austen Cartnell moved in this case for an injunction to 
restrain the defendants from selling electric lamps with the name 
of Stone or Stone's patent upon them, they not having been made 
under the authority of the plaintiffs. 

Mr. MacGHaN, for the defendants, said he had not seen the 
evidence and knew nothing about it. He, therefore, asked that 
the motion might stand over. 

Mr. CaRTNELL said he thought it was a case in which 
an undertaking should be given not to continue the sale of these 
lamps until the matter was heard. 

Mr. Maauan said his clients were not in Court, and he was 
unable to give an undertaking, though he would, on his own 
responsibility, offer to keep an account. 

His LonpsuriP thought the defendants must be restrained for a 
week, on the usual undertaking as to damages. 


The motion was directed to stand over for a week. 


BUSINESS NOTES. 


Reason New Solution Meters. — Contracts for 
" New Solution" electrolytic meters have recently been placed with 
the Reason MANUFACTURING Co., Lro., by the following :— Falkirk 
Corporation; General Post Office; Leith Corporation; Ilford 
Urban District Council; Stoke-on-Trent Corporation. 


Prices Reduced.—MeEssks. JAMES F. CUMMINGS & Co., 
of 27, Chancery Lane, E. C., announce a reduction of 20 per cent. 
in the price of their flexible conduit for interior wiring. 4 new 
price list has been issued. 


Messrs. J. S. Henry, LTD., announce increased trade discounts 
on their wooden electric light fittings. A large range of new 
designs has recently been introduced. 


Catalogues and Lists. — Messrs. WanirHau & Co., 
York Street, S. W.—Revised price list of artistic electric switches, 
giving illustrations of covers for standard patterns. Electrical 
contractors are asked to include this list in the full catalogue issued 
by the company 18 months ago. 

NORTH-WESTERN ELECTRICAL APPLIANCE Co., Cathcart, Glasgow. 
—Catalogue showing their various appliances for arc lamp lowering 
gear, including their two and three-contact appliances, patent chain 
for swan-neck brackets, appliances for electroliers, automatic safety 
winch aud enclosed winch with handle-controlled brake. Detailed 
diagrams appear. We understand that a number of sets of gear 
have been ordered by the Bristol city electrical engineer. ; 

A 32-pp. brochure entitled '" A New Industry in Surrey,” received 
from Messrs. Hair & Co., CRoypon, LTD., describes their new 
cement factory. The whole of the works are lighted electrically, 
and the kilns, mixers, &c., are motor-driven. The power plant put 
in for these purposes was supplied in part by the British Westing- 
house Co., Messrs. Belliss & Morcom, Ltd., and Messrs. Musgrave. 

Messrs. Kranos, LTD., Bath.—Copy of a new sheet of illustrations 
showing electric drilling machines of the “ Midget," “ Runthro,” 
" Slick," Dandy,“ and other types. The firm has some 250 of 
these on hand at present. All parts are interchangeable, and can 
be replaced from stock. 

Mr. O. N. Back, 11, Queen Victoria Street, E. C. Illustrated list 
relating to the Universal pipe flanging expander. 

PORTABLE ACCUMULATORS, LTD., Shaftesbury Avenue, E.C.— 
Latest list giving particulars, prices and illustrations of their 
Pfluger ignition batteries. Several novelties are shown, including 
a battery which has been specially designed for motor-cycles, and 
which introduces the firm's patent wood separators which are 
claimed to absolutely avoid all possibilities of short-circuiting. 

GENERAL ELECTRIC Co., LTD., London, E. C. -A new leaflet is 
being issued giving particulars of the company's new pattern E.C.C. 
dry cell. Output curves and illustrations of the cells of square and 
round types are included. 


THE RICHARDSON ELECTRICAL Co., Lrp., 16, Dorset Street, Baker 
Street, W.—Catalogue containing 64 pages of designs of new elec- 
trical fittings in polished or antique brass or steel bronze, that are 
being supplied by the company, including various specimens of 
artistic bracket arins, ceiling fittings, pendanta, electroliers, counter- 
weight and lantern fittings, &c. Prices are given in all cases. : 

We are asked to state that MEssns. LavRENCF, Scorr & Co., LTD., 
are now in a position to send to users of continuous-current electric 
machinery their new edition of "Notes on Electric Motor.” 
The first edition of this pamphlet in 1903 met with 
approval from a large number of engineers interested in the 
practical applicatiou of electrical driving, aud the new edition, 
we are informed, is up to date in all particulars, with a 
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description of variable speed motors. The same company has also 
brought out a pamphlet on the electric driving of rotary printing 
presses by Scott's patent method. This method of driving has 
been applied to three of the great London dailies—the Standard, 
the Daily News, and the St«r —and also to several provincial papers 
The pamphlets will be sent gratis to users of machinery. 

Small vest pocket pamphlet giving Hints to Users of Electric 
Lamps," and pointing out some results of tests made on the 
"Cryselco" lamps as manufactured at. the Kempston Works, 
Bedford. 

HooPxrn's TELEGkaArH AND Inpia-Rovrkn Works, Lro., Lombard 
Street, E.C.—Lists relating to electric light cables and Wires, 
insulated with Hoopers vulcanised india- rubber, giving particulara 
aud prices. Jointing materials are also detailed. 

The Stn ErEcTRicAL Co., Lr», Charing Cross Road, W.C. 

Illustrated circular giving particulars and prices of their new 
designs in iron-cased dust and weatherproof bells for mines, 
collieries, factories, &c.; also new designs in buzzers. 

Messrs. Mavor & CovrsoN, Lrp., Glasgow.—The April “ Pick- 
Quick ” coal-cutter date card illustrates the advantage of slewing the 
cutter bar. 

Messrs. Erurorr Bros., Lewisham.—New price circular of 
Young's patent speed indicator. 


Trade Announcements. Mussks. T. BAEUERLE AND 
Sons, of St. Georgen, Black Forest, manufacturera of clockwork for 
electrical and other purposes, wish it to be known that they have no 
connection with auy other firm of similar name, and that their sole 
agent and representative for Great Britain is Mr. L. F. Brunner, 
279, Romford Road, Forest Gate, London, E. 

P THE CAPE AsnEsTOS Co., LTp., has removed to larger offices at 
Guildhall Annexe, 23, King Street, Cheapside, E.C. 


Annual Dinner.—On Saturday evening last the em- 
ployés of Messrs. WALTERS & Co., instrument makers of Kensal 
Town, held their third annual dinner and concert at the Horseshoe 
Hotel, Tottenham Court Road. Messrs. Jack Hill and Dan Trigg 
took the chair during the evening. 


Brush Contracts.—The following contracts have been 
Looked by the BRCSOH ELECTRICAL ENGINEERING Co.:— 
For the Jarrow and District Tramways, overhead equipment for line between 
Jarrow and South Shields. 


For the Gosport and Fareham Tramways, three additional cars and trucks 
with Brush motor equipments. 


For the Birmingham aga Midland Tramways, 1U0-kw steam dynamo. 


The Wolfram Lamp.—With reference to the note on 
p. 516 of our last issue, Mr. T. Salzmann, the commercial repre- 
sentative of the syndicate of proprietors of thia lamp, who is at 
present staying at the Savoy Hotel, London, asks us to state that 
the lamp mentioned by us (the patents for which have been sold at 
Augsberg for 850,000 marks to a company in connection with G. 
Ludecke & Co.), is not the invention of Herr Koszel, but of Messrs. 
Franz Hanaman, electrical engineer, and Dr. Alex. Tust, late 
assistant at the High School of Technical Sciences, both of 
Vienna. 


Book Notices.—We recently received the first numbers 
of a new series of Z'ransactions —those of the South Yorkshire 
Association of Mining Students— which presents a verv handsome 
appearance. The President of the Association is Mr. G. Farmer, 
M.Inst. Mining E., who also edits the Transactions, and appears to 
be more or less the father of the society. The only electrical 
matter dealt with in No. 1 is The Science and Art of Electricity 
as Applied to Mining,” the first of a scries of papers by the editor, 
who, however, is probably more at home in the latter part of the 
title than in the former. Regardless of modern developments, 
which are hardly new enough now to be called even“ recent," Mr. 
Farmer says that electricity is neither matter nor energy; that an 
atom is the smallest conceivable particle of matter, and is not 
divisible, nor can it ever be destroyed ; that electricity is a result 
of molecular movement; that it is best known to us by its trans- 
mission through carbon and metallic conductors, and so on. The 
following passage is novel:—'' Vibration waves have two dimen- 
sions, depth and pitch. We shall combine these later with the 
voltage or pressure of an electric current, when we shall learn that 
the pitch is really the origin of the voltage or pressure, and the 
depth will be found to generate the amperage or so-called volume 
of the electric current." But what shall be said of this :—"' It is 
said that a llb. weight having the same velocity as electricity 
would be a store of energy sufficient for the transmission of 
27,232,800,000,000 H.P.!“ Surely the editor knows that horse- 
pewer is not energy, and that energy does not transmit horse-power. 
We can excuse his archaic ideas of electricity, but he ought to be 
correct in his mechanies. 

The Seven Follies of Science. By John Phin. London: Con- 
stable & Co. 1906. Price 5s. net. This is “a popular account of 
the most famous scientific impossibilities.” Wherein a “ scientific 
impossibility " differs from any ether kind of impossibility we do 
not know ; the author says it is difficult to reali-ethat there may be 
such a thing, and we must leave it nt that. The seven follies of 
science (and here again we wonder why science should be charged 
with follies) embrace such things as Squaring the Circle, Perpetual 
Motion, and the Elixir of Life, with appropriate capitals. Four 
" Additional Follies" include the Alkahest or Universal Solvent, 
and the Powder of Sympathy. The Fourth Dimension does not 
escape notice, and even such an abtruse problem as Can a Man 
Lift Himself by the Straps of his Boots?“ is handled in a masterly 
fashion, the saltatory performance of the“ jumping bean“ being 
quoted as an analogous feat. 

The contenta of the book are certainly interesting, in a way, 
though one cannot help feeling that the reading is waste of time. 


- and Aliamet. 


Unfortunately the author, in explaining why things will or will not 
work, sometimes errs as grievously as his subjects. Tbat the book 
is to some extent a collection of odd notes is suggested by the 
occurrence in it of a section on minute writing, a pursuit which, 
however foolish, can hardly by any stretch be called scientific, as 
well as of some well-known optical and other illusions, and 
certain ' curious arithmetical problems" which consist almost 
entirely of changes rung upon the binary geometrical progression. 
We do not know that anyone is likely to derive much benefit from 
the book. 

Construction of Avinatures for Continuous Current. By Branswick 
This is a small work of 148 pages, written in French, 
and forms one volume of the Encyclopedie Scientifique des Aide- 
Mémoires. In a former volume the elementary theory of armature 
windings was dealt with, while the present is a practical work 
treating of the different methods of insulating and winding. In 
the first section of the book, the usual particulars are given of the 
properties of insulating materials and copper conductors; in the 
second section the various methods of winding are described, 
drawings being given of formers and taping machines, and the 
work concludes with a chapter on armature testing. 

„Proceedings of the Engineers’ Society of Western Pennsylvania." 
Vol. XXI, October, 1905. Pittsburg, Pa. The Society. 50c. 

"Il Nuovo Cimento,” November, 1905. Organ of the Italian 
Physical Society. Florence, Via Gino Capponi, 3. 

" Plant Response as & Means of Physiological Investigation." 
By J. Chunder Bose. London: Longmans, Green & Co. 21s. 

“ Relazione al R. Ministero dell’ Istruzione Pubblica sull?’ In- 
segnamento Industriale e la Ssuola Tecnica con Indirizzo Indus- 


triale.” By Ing. Stefano de’ Stefani, of Verona. 

„Clarkson Bulletin.” Vol. III, No. 1, January, 1906. Thos. S. 
Clarkson Memorial School of Technology. Potsdam, N.Y.: The 
School. 


The Business Man's Magazine (English Edition) for March con- 
tains two articles on business matters relating to telephone under- 
takings, and many other subjects of general commercial interest. 

Compounding for Rates is the title of a leaflet issued by the 
Industrial Freedom League, pointing out the disadvantages of the 


~ system which leads to municipal extravagance. 


Advance in Prices.—The ELECTRICAL TRADES SUPPLY, 
Lzp., of Birmingham, have issued a list of altered discounts con- 
sequent upon advances in prices. 


For Sale.— Messrs. FULLER, Horsey, Sons & CASSELL 
will, on April 19th, offer for sale by auction a collection of modern 
machine tools, and electrical power and lighting plant, at Thames 
Ditton Engineering Works. 

Islington Lighting Committee is inviting tenders for cast-iron 

oods. 
à The Hampstead B.C. is offeriag for disposal certain steam and 
electrica] plant taken over with the business of the North-West 
London Electric Supply Co. 

A two-phase generator, switchboard, motor-generator, static 
transformers and induction motors, are offered for sale by the 
UNITED Turkey RED Co. See our advertisement pages. 


French Customs,— According to /' /ndustrie Electrique, a 
German financial paper announces that the French electro-technical 
industry is urging the Government to increase the tariff upon elec- 
trical apparatus to a prohibitive value. The German paper admits 
that this proceeding would injure the foreign exporters, but 
solaces itself with the conclusion that the adoption of the tariff 
would lead to a serious fall in the important French export of 
electrical measuring instruments. 


Bankruptcy Proceedings.—A. H. SPARK ES. The 
ereditors of Arthur Henry Sparkes, lately carry ing on business in 
co-partnership with Richard Bennett, as A. Herbert & Co., elec- 
tricians, at 6a, Nightingale Workshops, Hornsey Road, and 
previously in a like capacity with William Carter, as electrical 
engineers, at 31, Kirby Street, Hatton Garden, met on Monday at 
the London Bankruptcy Court. The Official Receiver reported that 
it appeared from the debtor's statements that the partnership with 
Mr. Carter was entered into during May, 1903, and in the following 
September the business was sold to the Cross Electric Co., Ltd., 
which was liquidated in December, 1904. In the previous 
October, the debtor took premises at 6a, Nightingalé Workshops, 
and commenced business in January, 1905. He was joined in 
May, 1905, by Mr. Bennett, who provided 4150 capital. The 
partnership was dissolved in August last, owing to disagreements, 
and the dissolution was advertised in the ELECTRICAL REVIEW. 
Mr. Bennett continued the business for a further three weeks, and 
then sold the stock and collected the book debts. The debtor 
attributed his failure to loss in trade, disagreements with partner 
which culminated in the dissolution, and his liability for the out- 
standing debts of the partnership. He had lodged accounts show- 
ing liabilities £194 9s, 10d., and assets nil. In the absence of any 
offer, the case was left in the hands of the Official Receiver, to be 
wound up in bankruptcy, the debtors public examination being 
fixed for May 1st. The following are the principal creditors :— 


UNSECURED, 


MeIntyre & Co., Ltd., Burslem $ ee 449 2 9 


Tomkin, W. A., De Beauvoir Road, Kingsland EN s 42 17 1 

Herve, L., Clerkenwell Road, E.C. .. is A "HM ?0 0 
CONTINGENT. 

Smith, H. R., Great James Street, W. C. 75 0 0 


(Expected to rank for the whole amount.) 


Tuomas KI Nd, electrical and general engineer, Maidstone.— T'he 
adjourned public examination, took place at,the Sessions House 


. considered not a bad record for à young club. 
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Maidstone, on 28th ult., before Mr. Registrar Englefield, and the 
Official Receiver (Mr. R. T. Tatham). The trustee (Mr. E. H. 
Hawkins, 3, Bachiran) was not present or represented. The 
liabilities are scheduled at £573, but debtor claims there is no 
deficiency, owing to book debts which he estimates will produce 
£980. Debtor was further examined by the Official Receiver. 
Among the creditors referred to were the Electrical Co., Charing 
Cross Road ; the General Electric Co.; W. J. Chesterton, Walsall ; 
Elmore & Son; Edison & Swan; Fuller, Macleod & Co.; Under- 
wood, of Cheapside ; Chloride Chemical Works, &. The debtor 
declared that the majority of the creditors now scheduled were 
aware that he was an undischarged bankrupt. (The debtor was 
bankrupt in London, but had obtained his discharge in this case, 
and once before (1898) in Maidstone Court, from which he had not 
been discharged.) Dealing with the question of book debts, the 
debtor told the Official Receiver that there was a sum of £624 due 
to him from Messrs. H. Jasper & Son, of Chatham, in respect of 
commission due in regard to the sale of the Chatham Electric 
Lighting Works to the Kent Electric Power Co. This debt the 
Official Receiver sought to show debtor was problematical, but 
debtor disputed this. It was a moral debt, but he could not say 
it was a legal debt, and he could not show any admission in writ- 
ing on the part of Mr. Jasper to pay. It was mainly through taking 
this £624 into consideration as a debt due to the estate that the 
debtor was able to claim no deficiency. Asked as to why he did 
not prosecute his claim with Mr. Jasper, the debtor said, You 
don't generally prosecute your friends.” The examination was 
further adjourned until April 25th, and the debtor was ordered to 
file a cash account for six months, prior to date of the receiving 
order, and also a deficiency account (if any). 

James MARSHALL VAUGHAN, electrical engineer, Bristol.— 
Receiving order granted March 29th on debtor's own petition. The 
first meeting is announced for April 11th, and the public examina- 
tion for April 27th, both at Bristol. 


Dissolutions and Liquidations.—A rMosPHERIC ELEC- 
TBICAL PURIFICATION Co., Lrp.—Creditors must send particulars of 
their debts, &c., to the liquidator, Mr. E. E. Groome, 21, Spring 
Gardens, Manchester, by May 4th. l 

AvTo-ELECTRIC RIFLE AND TaRGET Co., Lrp.—Creditors must 
send particulars of debts, &c., to the liquidator, Mr. W. C. Brooks, 
11 and 12, Clement's Lane, E C., by April 17th. 

S. Z. DE FRRRANTI, LTD. (the old company).—A meeting to hear 
an account of the winding up from the liquidator, Mr. A. B. 
Anderson, is to be held on April 30th. 

Re BENHAM & Froup, Ltp.—Mr. Wm. B. Peat, the liquidator, 
notifies that the date of the creditors’ meeting has been altered 
from Tuesday, April 10th, at 3 p.m., to Wednesday, April 25th, at 
3yp.m. The meeting will take place at the Institute of Chartered 
Accountants, Moorgate Place, Moorgate Street, E.C. 

The AUTOMATIC ELECTRICAL ADVERTISING SYNDICATE, LTD.— 
This syndicate is winding up voluntarily, with Mr. W. A. Allerton, 
26, Victoria Street, S.W.. as liquidator. | 

BRITISH ELECTRIC SEPARATING Co., Lrp.—This company is 
winding up voluntarily, with Mr. J. F. Harvey, Goat Street, 
Swansea, as liquidator. ` 

AsKHAM Bros. & WirsoN, Lro.—A meeting to hear an account 
of the winding up is to be held at 180, Psalter Lane, Sheffield, on 
May 4th. 

Martin & STAVERT, electrical engineers and contractors, Liver- 
pool. —Messrs. H. S. Martin & Q. V. Stavert have dissolved 


partnership. Mr. Martin will continue the business and attend 
to debts. 


Concert.—The Hart Accumulator Co. Athletic and 
Football Clab held their first annual concert on Saturday last, at the 
Langthorn Rooms, Stratford. About 165 were present, including 
several department foremen of the works. Mr. S. W. Hart 
president, occupied the chair, supported by Mr. George Hay, vice- 
president. In opening the proceedings, Mr. Hart said he hoped that 
this concert. would be the beginning of several that would be both 
useful and entertaining. Continuing, the Chairman said they owed a 
debt, of gratitude to Mr. George Hay, their vice-president in not 
only placiug the room at their disposal but in making a special 
journey from Bournemouth (where he was staying) to be amongst 
them, A good programme was then gone through, and after a short 
interval, in which refreshments were provided by the president and 
vice-president, the Chairman made a speech, stating that the object 
of the concert was the conclusion of the football season. ‘Their club 
had played 20 matches; won 12, lost 5, and drawn 3, which he 


noe, A vote of thanks t. 
the President and God Save the King " closed the concert. i 


Non-Fouling Trolley Head.— A correspondent sends us 
an extract from the New Zealand Times, describing an automatic 
non fouling trolley head which was invented by Messrs Garnet 
Holmes and Arthur Allen, and was tested on the Wellington City 
tramways, of which Mr. Stuart Richardson is engineer and 
manager. We are informed that the trolley head keeps the wire 
with great reliability, in epite of ears, crossings, &c , and that when 
purposely de-wired and let louse among the span wires, it success- 
fully slides under them without fouling or other mishap a 


Electric Dumb-bells.—An ingenious novelty h: 
recently been introduced b J [ , 135 
E Yt inti ed by the Acure PATENTS Co., of Mynshull's 

ouse, Victoria Street, Manchester, iu the shape of a pair of dnmb- 
bells combined with an electric magnetu machine. The latter is 
housed in one end of adumb-bell, and is driven by spring clack- 
work contained in the other end, by a spindle passing through 


the hollow handle; a spring lever i | 
hrake, whieh holds Mus iu the handle controls a 


at rest until by gripping 


the handle the lever is pressed down. 7 
capable of driving the magneto for over f 
one winding, but as it is not intended that 


One pole of the magneto is earthed, while the 
by an insulated flexible wire cord with the ot 
circuit being completed through the body of 
vouch for the fact that a very fair and su 
obtainable from the dumb-bells, and the d 
advantage that there are no batteries to recharge 
keeps the speed practically uniform, and an : 
shunt provides for the regulation of the current 
as to the therapeutic value of the electrical tr 
wise the device is all right. 


Bennis Contracts.—We are iuform 
Ep. Bennis & Co., Lro., are so full of work 
output necessitates an early extension of 
From among the large number of orders recent 
select two that relate svecially to electrical wo 

For Darlington Corporation electric statio 
compressed air furnaces. 

For Corporation ef Worcester electric stat 
compressed air furnaces. 


LIGHTING and POWER 


Beaconsfield.— The Uxbridge and 
Supply Co. has asked the B. of T. to dispens 
the U. D. C. to the Co.’s application for a prov. ci 
E. L. mains through Beaconsfield to Penn, or 
objection of the Council is believed to be sol 
a large proportion of its nfembers being : 
holders in the Gas Co., which property it fe: 
the introduction of an electric supply." Thi 
to reply that it fears that "the consent 
entering the district would probably lead t 
electric tramways along the main London 
which the Council has a strong objection." 


Bedford.—The T.C. has decided that 


charge for energy for motive power and hea 
from 14d. to 1d. per unit net ; for street lighti 
the actual cost of production. | 
Alterations in the public lighting of several 

out ata cost of £403. Arc lamps are to | 
existing lamps in some streets at a cost 
increased illumination being 42,000 c P. Cer 
not lighted are to be equipped at a cost of £ 
expended in substituting electric incandesce! 


Brierley Hill.—The B. of T. has ex 


electric lighting order for 12 months. The M 
Corporation have intimated that they are no 
the order. 


Brighton.—The Rt. Hon. John Bu 


L. d. B., has consented tu formally open the € 
rating station at Southwick, on & date yet. to 


Chepstow.— The U.D.C. has accep 
tender for nine all-night lamps and the (i: 
remainder of the lamps. 


Coal Mining.—The Backworth Coa 


electric plant for working its pit machinery. 


Continental Notes. — GERMANY. 
electric light establishments in Germany in 
shown by the fact that, whereas in 1903 
stations in existence, supplying 5,050,584 
10 ampere arc lamps, and motors of 2185, 
fivures were 1,028, 5,087,382, 110,856 aud 
and in 1905, 1,175, 6,301,718, 121,912 
of the principal towns the power vapacit 
Kw. with seven stations in the case of Ber! 
stations in that of Hamburg, 22,960 kw. wit 
of Dresden, and 20,998 xw. with three stat 
down through the remaining 55 towns wi 
Mayence with a power capacity of 2,111 h 
n power capacity under 3,000 KW., 26 ur 
under 10,000 xw. Hambau had 27,131 Kw. 
Kw. Berlin's three largest works are of 3 
(Berliner Elektricitäts Werke), 30,078 K 
stations) and 27,570 Kw. (Oberspree and s 
stations are under 8,000 KW. 

FRANCE.— With a view to popularising | 
motors, the Société d'Agriculture, Sciences | 
to hold in July and August, an exhibition 
domestic and industrial motors below 1 
for use in the weaving industries are 
exhibitors should enter into communicati 
(Quai Saint Antoine, Lyons, before May l~t 

FLCRLINGEN (SWITZERLAND). The next 
ing to be carried out by the Canton of Seha 
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construction of a weir on the Rhine, near the so-called rapids of a 
small stream below Flurliugen. From here on the right Rhine 
bank, a feeder canal, 600 metres long, will be constructed as far 
a* the turbine house. Allowing for supplementary water supplies 
from Rheinau and elsewhere, the power house will be built for 
4,000 H.. To increase the power output to 6,000 K. P., a 70,000 cb. m. 
capacity high-pressure reservoir will be constructed on the 
Kohlfirstes hill, into which water will be pumped by the water- 
works machinery during 18 hours on Sundays, and & hours on 
week-days. 


Dublin.—The Electric Lighting Committee bas recom- 
mended the Corporation to adopt an elaborate scale of flat-rate 
charges for electricity, as alternatives to the maximum demand 
system. 


Dudley.—Mr. H. R. Hooper held an adjourned inquiry 
on Friday last, into an application of the T.C. to borrow £22,000 
for electrical purposes. The Council requires £11,677 to cover 
excess on previous work for which money was borrowed ; £9,822 for 
new work, and £2,000 for mains. The Inspector criticised the 
irregularity of borrowing money for one purpose and applying it to 
another. The Corporation were required, subject to a penalty, tò 
supply the Tramway Co. with energy by a specified time, this, it 
appears, could not be done without additional expenditure, owing 
to the fact that the Council 'could not obtain the plant desired in 
time, and as a result, larger plant had to be put down. The inquiry 
was adjourned until April 6th. 


Ntreet Lighting: Electricity v, Gas.—Au advertisement 
recently appeared in a Devonshire paper, headed Pablic Lighting," 
and intimating that in six towns named gas was superseding 
electricity for purposes of public lighting. With a view to in- 
vestigating the statements contained in the advertisement, Mr. 
J. W. Hadfield, manager of the Barnstaple Corporation electricity 
works, wrote to the electrical authorities at the places indicated, 
and extracta from the replies he received make interesting 
reading :— 

From Mr. John Lambert, Perth :—“ The paragraph which has 
appeared in your local paper must have originated from some of 
the gas enthusiasts ; thie sort of thing we have also had to put up 
with North here. There was for a time considerable discussion 
over our street lighting, and the T.C. certainly did in two streets 
revert to incandescent gas lighting where we had electric incan- 
descent lamps. The change, however, is not regarded as successful, 
and since then we have increused the number of our arc lamps 
throughout the city by 10, making a total of 80. I may state that 
the gas department has tried many different types of high-pressure 
‘intensified ' lamps, but none have proved a success, and I have no 
doubt that in due course my department will have many more arc 
lamps burning to show pedestrians where to walk, so as not to 
collide with lamp-posts upon which gas lamps are erected." 

Mr. Harold Gray, of Accrington, writes:—'''There is absolutely 
no truth in the statement which you say is advertised in a local 
paper, to the effect that for street lighting gas is superseding elec- 
tricity here. Ithink the gas people must have built up the state- 
ment on the fact that it has been decided in some side streets to 
alter the flat flame gas burners to the Welsbach Kern burners. 
This is evidently one of the cases in which gas interests are trying 
to suppress the use of electricity for street lighting by the use of 
false and malicious statements.” 

Mr. James Slevin, Wigan, says :—‘“‘It is hardly correct as under- 
stood by you that the local authority has decided to discontinue 
the use of electricity for street lighting. Wigan has recently taken 
over an urban district ; some of the streets in this district were badly 
lighted by electricity, an incandescent lamp being placed in the 
ordinary street gas lamp. They were never satisfactory, and the 
Corporation, which owns both electric and gas supplies in Wigan, 
has decided to supersede them with incandescent gas. The main 
streets within our borough are lighted by electricity.” 

From Mr. G. Bunting, at Wellingborough :—‘ This year the con- 
tract had to be renewed, and we tendered to put in repair and 
maintain 139 posts, with -ampere Nernst lamps, and 12 lamp- 
posts with enclosed arc lamps for £370 per annum, or, as an 
alternative, which we recommended, 4-ampere Nernst, instead of 
4 ampere, for £60 more. About 12 of the Nernst lamps would be 
all-night lamps, and, of course, we should have put up new up-to- 
date bracket arms. We also agreed to take over and work the 
refuse destructor, on which we should have had to spend £200 
before it would have been of any use to us. This tender was 
approved of by the Lighting Committee and recommended by the 
Council for adoption, and would, undoubtedly, have gone through 
had not the Gas Co., at the last moment, after they knew our 
tender, sent in an alternative quotation to install and maintain the 
same number of lamps, with Welsbach mantles, for £20 less than 


our price; and also take and work the refuse destructor out of the . 


town altogether. This was exactly what the Council wanted, and 
what they immediately agreed to. By this arrangement they are 
saving £250 per year on the destruction of their refuse. From the 
point of view of illumination, it is quite unnecessary for me to say 
anything on the obvious advantages of arc and Nernst lighting over 
gss mantles. The best light was not by any means the main factor 
in settling this contract, but the whole thing hinged on the refuse 
destructor, which is not only a failure but & great nuisance in its 
present position. It is not fair to quote Wellingborough as a town 
which has gone in for gas on account of the expense or inefficiency 
of electricity.” 

Foot’s Cray.—The B. of T. has granted an order to the 
U. D.C. autborising the trausfer of the undertaking as per its K. L. 
Order, 1901, to the local Electricity Supply Ce. 


- 
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Gellygaer and Rhigos.—A B. of T. inquiry was held 


on March 27th, respecting the application of the R.D.C. for a prov. 
order for E.L. Mr. 8. T. Evans, K.C., M.P., in supporting the 
application, said the Council asked for compulsory powers to supply 
Bargoed and Gilfach, and to provide generating plant. The latter, 
however, might not be necessary, as it was hoped to obtain energy 
from the Powell Duffryn Co. and other companies, The estimated 
cost of the mains was £4,631, and the generating plant, &c., would 
cost £4,915. Opposition was offered on behalf of the Rhymney 
Railway Co., the Rhymney Iron Co., the Rhymney and Aber Gas 
and Water Co., the New Tredegar Gas and Water Co., two other 
industrial companies, and a number of ratepayers, on the ground 
that the scheme could not be a paying one. . It was also intimated 
that the gas company were prepared to improve the public lighting 
and would probably reduce the price of gas. 


Gloucester.—The T.C. has decided to give consumers 
the option of a flat rate of 4d. per unit, and to charge 2d. per unit for 
arc lighting. 


Horsham.—A most successful two days’ Electrical 
Cookery Exhibition has been held in the Town Hall. Messrs. 
Yeatman & Co., of Denmark Street, E., and Mr. J. B. Morgan, the 
U. D. C. electrical engineer, carried the arrangements through. 
There was a good attendance, and the lectures afforded considerable 
interest to the visitors. The apparatus on view was lent by the 
G.E.Co. and Mesers. Veritys. 


Kettering. — The electricity department opened on 
March 28th, an Electrical Exhibition at the Victoria Hall. From a 
perusal of the catalogue it appears to have been a ien successful 
show, which should stimulate trade between the depart- 
ment and the industrial firms and residents of the district. The 
exhibits were representative of the applications of electricity, and 
several local firms took space. The exhibition closed on Tuesday 
last. 


Lees.— The U. D.C. has decided to transfer its E. L. 
order to the Lancashire Electric Power Co. on terms to be agreed. 


Leyland.—The U. D. C. has resolved to ask Lord Balcarres, 
M.P., to use his influence with the B. of T. with a view to getting 
the time for carrying out the E. L. Order extended to as long a time 
us possible. 


London.—SoutHwark.—The secretary of the London 
Electric Supply Corporation wrote to the B.C. that having had an 
opportunity of considering the electricity accounte of the borough 
for the year ending March 31st last, he found that the cbarge for 
electricity supplied for public lighting was at the rate of 2:52d. per 
unit, and that he had been instructed to make a formal and 
definite offer to the Council to supply the energy required for the 
public lamps at 13d. per unit. He asked to be informed whether 
the Council was prepared to accept this offer, failing which, the 
directors hold themselves at liberty to communicate the offer and 
the reply they may receive from tbe Council, to the L.C.C. and the 
L.G.B. The communication is to be considered by the General 
Purposes, Law and Parliamentary Committee. 

A new feeder is to be laid, at an estimated cost of £2,000, from 
the generating station to the New Kent Road, and from thence to 
Falmouth Road. f 

IsLINGTON.—The price for energy has been reduced to 85d. per 
unit for lighting, 1d. for power, and 3d. for lighting for public 
institutions. At the B.C. meeting at which the foregoing was 
decided upon, a general opinion was expressed that the reductions 
would have a favourable effect upon the undertaking. The chair- 
man of the Lighting Committee stated that this year's profite 
would amount to £8,000, which added to the sums already accu- 
mulated would leave them £14,000 in reserve. The borough 
treasurer estimated the reduction in price of current would mean 
a loss of £936 on the 12 months. 

MARYLEBONE.— A writ has been served on the Council by a 
firm, claiming damages for not having their electric supply in 
time. 

L.C.C.—It has been decided to lend the Hackney B.C. £4,000 
for works necessary to procure water from the Lee for condensing 
purposes at the electricity works. 

BERMONDSEY.—A fault having occurred on the Council's mains, 
due, it is said, to their being overloaded, the auestion of increasing 
their capacity is to be considered. 

WooLòWICH.— The Mayor has announced that it is proposed to 
invite the ratepayers to attend a conference on the electricity 
works and how to make them a success." The chairman of the 
Electricity Committee is to make an opening speech and then to 
allow public discussion, as far as possible, arranged so that those 
of opposite points of view could speak alternately. It is hoped 
that the conference will be as illuminating and useful as possible. 

KENSINGTON.--The offer made a few weeks ago by the 
Kensington and Knightsbridge E.L. Co. to substitute electric for 
the present incandescent gas lamps in the principal streets of South 
Kensington has been declined by the B.C. This notwithstanding 
that the Council's lighting engineer estimated that tbere would 
be a saving of £100 annually, and tbe illuminating power would 
be 54,000 against the present 14, 000 o. p. We wonder why 


Manchester.—The Electricity Committee bas resolved 
to recommend the T.C. to apply to the L. G. B. for borrowing powers 
to the amount of £63,000 for electricity purposes. 


Portsmouth.—The L.G.B. inquired into the application 
of the Corporation to borrow £24,000 for E.L. p rea within the 
berovgh on the 27th ult. The Inspector announced tbat ao item for 
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atreet lighting of £1,291 would have to be dropped at present, and 
as a result of more questions it was elicited that the net profit for 
1905 was £5,100 and the total reserve found now stood at £11,725. 
The sum it is desired to horrow covers £14,000 for mains, £3,000 for 
transformers, £3,000 for meters, and £4,000 for connections. There 
was no opposition. 


Ravensthorpe.—The U.D.C. has approved of a draft 
agreement with the Yorkshire Electric Power Co. for the supply of 
energy in bulk for seven years, anda loan of £2.650 for carrying out. 
the scheme has been applied for. 


St. Helens.—The Electric Supply Committee of the 
T.C. has decided to reduce the price of energy for lighting from 
44d. to 34d. per unit. 


South Africa.—Simons Town.—On the 12th ult. a 
public meeting of ratepayers was held to consider the result of the 
advertisements inviting offers from firms willing to submit a scheme 
for lighting the town with either electric light or gas. 
factory tenders were received for electric light; one firm of elec- 
trical contractors complaining that the time allowed was insufficiert 
to make adequate investigations, and another firm stating that 
owing to the ecattered nature of the place, they had come to the 
conclusion that it would not be practicable to establish an under- 
taking. The mecting decided to approve of the scheme presented 
by the Gas Co, and authorised the T.C. to complete the 
negotiations. 


Southampton.—4A L. G. B. inquiry was held last week 
into an application by the Corporation to borrow £7,000 for elec- 
tricity purposes ; £5,000 for anticipated expenditure for two years ; 
£1,600 for additional batteries ; and £400 for switchgear. 

The Electricity Committee has decided by a casting vote to 
reduce the price of 2d. per unit for energy supplied to the tram- 
ways, by allowing a discount of 24 per cent. 


Southport.—' he Electricity Committee has recom- 
mended the T.C. to adopt a flat rate of charging for private 
consumera, 


Stourbridge.—The U.D.C.. hus referred back to com- 
mittec the draft agreement for the transfer of the E.L. order tothe 
Sbropshire Electric Power Co., as it is dissatisfied with the terms of 
the purchase clause. i 


Tiverton.——The L. G. B. has refused to sanction the pro- 
posed E. L. loan for £13,000, because of the clause in the agreement 
providing that the contractors should work the scheme three years 
after installation. Tbe question of disposing of the order has 
been referred to a committee. l 


Topsham.—Two tenders for lighting the town for the 
ensuing year were received by the P.C. recently— one from Topsham 
Electric Supply Co., at 27s. 6d. per lamp, and the other from the 
Topsham Gas Co., at 425. per lamp. The Electric Supply Co.’s tender 
was unanimously accepted. 


United States.— NEW York Srave.-—The annual report. 
of the State Lighting Commission gives the following totals of 
electric lamps supplied in the State: Public arc lamps, open, 10,269 ; 
enclosed, 24,051; commercial arc lamps, 47,312; 16-c.P. incan- 
descent lamps, public, 95,987; commercial, 4,149,142; public 
buildings, 3,762. New York City used 77 per cent. of the com- 
mercial incandescent lamps, and was responsible for 71 per cent. of 
the total capitalisation of $531,251,468 (E106, 250, 293). 


Wembley.—An adjourned inquiry into the respective 
applications of the U.D.C. and the N. Metropolitan Electric Power 
Distribution Co. for the supply of electrical energy in the district, 
was held at the B. of T. offices last week. The Board suggested 
that the Council and the company should come to some mutual 
understanding, and finally an order was granted to the Council 
with a clause by which the undertaking will be run by the com- 
pany upon terms which were agreed upon. The Council has the 
right to purchase at periods of 14, 21, 28 and 35 yeara. 


West Ham.—The T.C. has decided to reduce tlie price 
of energy for lighting to 3d. per unit. From June Ist the price of 
energy for power will be lowered to 1d. per unit. 


Wisbech.—The B. of T. has decided to grant the T. C. 's 
application for an order, enabling it to transfer its E. L. powers to 
the National Electric Construction Co., and it is expected that the 
company will commence operations at an early date. 


Worcester.—The Electricity 
mended the C.C. to shut down the Powick generating station 
except for generation by water power, and the transfer from 
Powick to the new Hylton Road station of the whole of the 
plant, which is to a large extent condemned by the engineer. The 
estimated cost of the alterations is £5,000, but there will be a net 
annual saving of £720. 


York.—From the Northern Echo we understand that 
Mr. J. B. Hutchinson, engineer, of Hull, whose report on the 
recent breakdown at the York electricity works came before 
the City Council last week, expresses the opinion that the recent 
accident was due mainly to deficient lubrication, and he also recom- 
mends that River Foss water should not be used for the boilere, 
unless after being specially treated. 


No satis- ' 


Committee has recom-. 


i 


TRAMWAY and RAILWAY NOTES. 


Ashton.—After negotiations for many months, arrange- 
ments have been madé between the Ashton-under-Lyne Corporation 
aud the Stalybridge, Hyde, Mossley and Dukinfield Joint Tramway 
Board for the through running of carson the Alma Bridge and White- 
lands routesto Hyde (Cheshire) and Stalybridge. The new arrange- 
ment came into force on the 2nd inst. 


Bexley.—The U. D. C. has received from the B. of T. 


sanction to borrow £4,710 for tramway purposes. 


Bradford.—The receipts from the Corporation tramways 
for the year ended March 31st amounted to £228,580. The mileage 
run was 5,030,000, and the earnings per car mile 105d. The revenue 
derived from the parcela department has increased from £1,840 to 
£3,900. 

Continental Notes, — Auvsrua-Huscanv. — The 
scheme for the conversion of the three lines of the Budapest 
Lokalbahn to electric working is progressing towards realisation. 
The estimated cost of the conversion is fixed at 16,100,000 kronen, 
and the conversion of the whole of the lines is to be completed 
within 18 months. 

GERMANY.—The Maxim Electromobil Gesellschaft is the title of 
a company which has just been formed in Berlin with a capital of 
£6,250 to introduce a service of electric motor cabs in the German 
capital. l 

The Municipal authorities of Salzburg are about to invite 
tenders for the construction of an electric tramway in the town. 

The Bavarian Government has issued regulations dispensing 
with the use of guard-wires or cradles under electric conductors 
crossing roads, subject to the conditions that the wooden poles shall 
be sound and not less than 20 cm. in diameter at the top, and shall 
be planted with at. least one-fifth of their length in the ground ; the 
span must not exceed 35 m. ; and the wires, of a minimum section of 
25 mm?, must be out of the reach of people on the tops of 
vehicles.——Z' Industrie. Electrique. . 

SWEDEN.—The desirability, which was pointed out at the 
beginning of last vear by the Swedish Railway Administration, of 
the Riksdag voting a sum of 4,000,000 kronen for the purchase of 
waterfalls in private hands, with a view to their utilisation for the 
generation of power for the State railways, has been officially 
recognised, and the present Government bas introduced a Bill 
anthorising a grant of further funds for the purpose. Meanwhile 
the long delay in realising the project has given the opportunity for 
active financial speculation in such falls as are utilisable for the 
erection of big electric generating works, with the result that the 
State will now have to disburse 5,000,000 kronen instead of the 
4,0C0,000 kr. previously estimated as the cost of the scheme. 

TunREV.—- A company known as the Société Ottomane de Tram- 
ways et d'Eclairage Electrique de Damas has secured a 60 years' 
concession for the construction and working of a system of electri. 
tramways in the town of Damas, and a 99 years' concession for the 
supply of electrical enerey for lighting and power purposes in the 
town. The power station is being erected about 90 miles from 
Pamas at a place where ample water powcr is available. 

Russ14.— Plans are being prepared for the conversion of the horse 
oe in the towns of Kischineff and Berditcheff into electric 
ines. 


Exeter, — The electric tramway returns for the first twelve 
mouths' working to the end of March show that the passengers carried 
were 3,309,624 ; receipts, £14,241; car-miles run, 251,673. The 
receipts have considerably exceeded expectations. 


Farnworth.—The U.D.C. has arranged with the South 
Lancashire Tramways Co. for the working of the tramways in the 
district. The Farnworth lines, which run through that township, 
and through Kearsley, are already joined to the South Lancashire 
system at Farnworth. The Walkden and Swinton junction line, 
and the Boothstown, Worsley, Eccles, and Swinton Junction line 
are beth to be completed by July; and only three miles of line 
will then remain to be constructed before Manchester and Liver- 
pool are linked together by a continuous tramway communication. 
The Farnworth agreement with the Tramway Co. provides for the 
payment by the company to the Council of a sum of £4,070, and - 
after a sum of £12,500 has been received from passenger cars, the 
Council is to have 25 per cent. of the receipts, subject to a reduc- 
tion of £120 in respect of each additional 5,000 car-miles run The 
arrangement seems to be giving satisfaction all round. 


Glasgow. — The general manager of the, tramways 
reported to the Committee that the B. of. T. had issued a regulation 
requiring a red light to be shown on the rear end of each car; the 
Committee, after deliberation, was of opinion that such a light was 
unnecessary, and that every endeavour should be made to get the 
regulation rescinded. | 

Mr. A. J. Dougan, one of the employés of the department, who 
has patented a device for governing the height from the rail of 
lifeguard feelers, isto be allowed to fit a number of sets to existing 
guards on the cars as an experiment ; the department will have full 
use of it, free of all royalties, on condition that all fees expended 


. on the preparation and completion of the specification and patent 


are refunded. 


Jarrow.—On the 3rd inst. a commencement was made 
with the Jarrow tramways, which will extend from the western 
boundary to the terminus of the South Shields line at Tyne Dock. 
The Jarrow track will extend for 34 miles. Vc. We 
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Leeds.—The receipts of the Corporation tramways for 
the year ended March 31st were £309,000, an increase of £14,676 ; 
69 million passengers were carried, an increase of 5,800,000 on the 
previous year, while the car-mileage diminished from 7,121,038 to 
7 millions. The earnings per car-mile were 10°59d. compared 
with 10°02d. 


Leyton.—The U.D.C. has applied to the B. of T. for a 
further loan of £7,000 for tramway feeders, £16,100 for car-sheds, 
and £24,000 for cars. 


Liverpool.—(On a proposal that workmen's tickets should 
be issued on all e'ectric car routes within the citv boundaries, the 
Tramways and Electric Power Committee has decided to recom- 
mend that, as Liverpool has adopted a general fare which is below 
the statutory fare for workmen, the average fare charged 
being lower than in any other town iu the kingdom, viz., 12d. per 
mile, the proposed scheme be not adopted. 


Lendon.—On Monday last the tramways of the North 
Metropolitan Tramway Co. were transferred to the L. C. C., the 
lease having been surrendered. 

L.C.C.—At Tuesday’s meeting approval was given to estimates 
of expenditure amounting to £2,000,000 for tramways and electric 
supply works in the year 1906-7. It was stated by Mr. J. W. Benn 
that the tramways were a gold mine to the Council. Certainly 
a lot of money has been sunk in the ground, The Highways Com- 
mittee proposes to extend the conduit system from the Angel, 
Islington, to the Highbury section of the North London Railway 
at a cost for road work and platelaying, including rails, of £43,000, 
and of £3,500 for cables and ducts, switchboard panels, &c. It is 
intended to procure the special track work from the Hadfield’s 
Steel Foundry Co. for the sum of £8,204), 


Mexico.—A German syndicate bas applied. for a con- 
cession to construct and work an electric railway between Zoluca 
and Zchuatanejo. 

Neweastle-on-Tyne.—1n the estimates of the Finance 
Committee for the Corporation electrical tramways for next year, the 
gross expenditure is put down at £152,300. the chief items in which 
are: -Traffic expenses, £60,000 ; general expenses, £16,900 ; general 
repairs and maintenance, including track, £19.00; power expenses, 
£9,250; maintenance and repairs at power station, £3,900 ; public 
lighting expenses, £1.00); interest and redemption of loans, 
228.570, and £27,019 respectively, total £55,080, tramway 
extensions (interest on construction and cquipment of tramways, 
£12,405. No allowance is made for depreciation or renewal. The 
revenue is put down at £207,000, made up of the following three 
items: Traffic receipts, £197,600; public lighting, £35,750; and 
sundries, £650. 


Northampton.—The T. C. has allotted £1,500 of the 
profits on the tramways to the relief of the rates. 


Rochdale.—An arrangement has been completed for the 
through running of cars between Rochdale and Oldham. The 
Rochdale Corporation has ordered ten additional cars from the 
Brush Electrical Engineering Co., Loughborougb, of similar capacity 


to those now in use. 


Salford.—The Tramways Committee has been considering 
the question of introducing half-penny fares, and after obtaining 
the opinions of different tramway managers in various parts of the 
country, has come to the conclusion that the introduction of 
half-penny stages on the Salford system, unless of the most limited 
character, would be a dangerous experiment. 


Southport.—An electric tramcar was recently made to 
serve the purpose of a mourners’ coach at Southport. Four 
- mourning coaches, a cab and a tramcar, which had been specially 
engaged from the Southport Tramway Co, followed the hearse. 
After the funeral the car conveyed the mourners toa restaurant in 
Southport. 

South Shields.-—-On Friday last the first section of the 
Corporation electric tramways was opened, 25 miles in length. 
Another section is practically complete. and it is hoped that the 
whole system will be open in July. Col. Druitt inspected the tirst 
section on the 29th ult. The total cost amounted to £140,000, the 
permanent way work and bonding being carried out by Messrs. 
Underwood and Brother, and the overhead equipment by Messrs. 
Dick, Kerr & Co, Ltd. Messrs. Hadfield's manganese steel points 
and crossings were used. The 10 cars were supplied by Mesere, 
Hurst Nelson and Co., Ltd, with British Westinghouse equip- 
ments, while Messrs. Dick, Kerr & Co. provided two 550-Kw. 
generators, driven by engines built by Messrs. J. & H. McLaren. 
The whole of the work (with the exception of the permanent way 
and the car depot) has been carried out to the specification and 
instructions of, and under the personal supervision of the Borough 
Electrical Engincer, Mr. J. H. Cawtbra, NM. I. E. E., A. II. IL. Mech. E.; 
the Borough Surveyor, Mr. S. E. Burgese JI. I. C. E., being 
responsible for the permanent way and car depot. 

After the formal opening ceremony, those who had participated 
in it were entertained to luncheon. The Mayor, Councilkr 
W. L. Robertson, presided, and, in proposing ‘ Success to the Tram- 
way Undertaking," confessed that he had opposed the idea of the 
Corporation working the cars tooth aud nail, and at every stage, 
and even went so far as to go to London to oppose it. But when 
the Corporsatjon decided to municipalise the tramways he fell in 
with the maicrity ot his colleagues, and bad worked loyally for 
their success. 


United States of America.—Cuicaco.—A decision of 
the Supreme Court of the United States has invalidated the 
charters of most of the street car companies. "The heirs of the late 
C. T. Yerkes are said to have offered to sell their interests in these 
companies, to the amount of £1,350,000, to the city in exchange for 
certificates issued by the city for the purpose of acquiring the 
tracks and rolling-stocks. 

New York CENTRAL RAILROAD.— This railroad is to issue new 
capital to the amount of £20,000,000, mainly for the equipment of 
its electric zone. T 

New York City.—A motor-operated vacuum cleaner has been 
tried in the subway, and cleahs the walls and girders of a station 
in 30 minutes. When travelling between stations, it can pick up 
loose paper, &c. 

PHILADELPHIA, Pa. - In settlement of a long political dispute, 
the city is permitting the local traction companies to construct and 
operate new subways and elevated lines on the surrender of ont- 
standing charter privileges. 

New Haven RaiLROAD.—'The N.Y., New Haven and Hartford 
River Railroad is to equip about 23 miles of track with a.c. single- 
phase 11,000-volt traction. The main power house will be at 
Stamford, Con. The generators will be driven by steam turbines, 
and will have single-phase ratings of 3,750 K W., or about 5,500 on 
three-phase, the armature winding being such that three-phase 
current can be obtained from the same machine. The generators 
have two poles, and at 1,500 r.p.m. give 25 cycles per second. A 
single complete armature coil weighs 600 1b., and the end windings 
are well braced. These machines will feed directly into the over- 
head trolley system, so that one terminal will be grounded. 
Current from the same generators will be used with rotary ecn- 
verters to operate certain D.o. systems of street lines owned by the 
railroad, but not yet ripe for a.c. traction. l 


- Wolverhampton.-—The final stage in the establishment - 
of intercommunication between Wolverhampton and the outlying 
districts was reached cn Sunday. It bas been necessary to óbtain 
the consent of the Willenhall U.D.C. to the exercise of. running 
powers within its area, and this the District Council has decided to 
grant, though the decision has not yet been officially communicated 
to the Wolverhampton T.C. However, at a special meeting of the 
latter authority on Mouday evening, it was resolved forthwith to 
purchase three single-deck cars for use on the line between 
Willenball and Wolverhampton; and to equip 10 cars, to be pro- 
vided by the Wolverhampton and District Electric Tramways Co., 
with Lorain equipments, at a cost of £1,400 (whereof £1,000 shall 


. by paid by the company, and £400 by the Tramways Committee) 


for the purpose of establishing intercommunication between Dudley 
and Wolverhampton. 


$ 


TELEGRAPH and TELEPHONE NOTES. 


Chicago.— The Mayor of Chicago has advertised in the 
New York papers asking for individual expressions of opinion on 
the part of New York telephone users as to current rates and 
service, with & view of improving the Chicago service. The 
Mavor is evidently addicted to asking advice. 


Germany.—The total length of telegraph and telephone 
lines in Germany up to December 31st, 1904, was 229,935 kilo- 
metres, of which the. Empire claimed 226,087:67, and the German 
Protectorate in China 3,847'35 kilometres. The increase of line 
over the preceding year was 10, 6711 kilometres. The wire 
mileage of the Empire amounted to 2,417,893 16 kilometres, an 
increase of 392,494°77 over the previous year. Telegraph offices 
totalled 21,986, of which the Chinese Colonies claimed 39, and the 
increase over the previous year equalled 1,390. There was in 1904 
ope telegraph office for every 1,925 inhabitants. The telegraphic 
business amounted to 11,708,808 telegrams, of which 28.611,673 
were local, 7,486,852 from and 6,647,676 to other countries. The 
increase in telegrams over 1903 was no less than 1,423.44. 

Tbe telephone lines amounted to 110,671˙4 kilometres, being 
an increase of 8,135 56 over the previous year. The length of wire 
was 1,949,653 51 kilometres, being an increase of 380,031:32 kilo- 
metres, or 2.428 per cent. over the previous year. There were 
319,556 subscribers, being an increase of 36,231, or 12°79 per cent. 
over 1903. Conversations numbered 959,413,268, an increase of 
127,824,764, or 15:37 per cent. over 1903. The personnel numbered 
22,923, and telegraph instruments in use were 35,131, while there 
were 468,646. telephone instruments in use. 

The pneumatic tube service to Berlin, Charlottenburg, Friedenau, 
Halensee, Plotzensee, Rixdorf, Schoneberg, Westend and Wilmers- 
dorf was 22406 kilometres in length, with 69 offices, and by this 
service were conveyed 6,714,000 telegrams and 2,203,000 letters and 
cards. The revenue from both the telegraph and telephone services 
amounted to 120,975,380 fr., of which the telegraphs claimed 
43,341,002 fr. and the telephones the balance. The total receipts 
showed an increase over the previous year of 15,524,216 fr., or 15 05 
per cent. The figures for Bavaria and Wurtemberg are not 
included in the above figures, but if they were included tbe total 
length of the telegraph and telephone services would be 272,542 20 
kilometres of line and 2,773.649 33 of wire, while the revenue 
would amount to 591,058.166 fr. Expenses were 610.4“ 5.351 fr., 
leaving a surplus of 80.632.815 fr.— Journal Lelegrapdtque, 
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Australia.—It was announced last week that the Eastern 
Extension Telegraph Co. had informed the Australian authorities 
that it did not propose to accept the cable agreement with the 
Commonwealth Government as amended by the Senate. 


France.—By a recent decree, the administration of posts 
and telegraphs has been withdrawn from the Ministry of Commerce 
and Industry, and allotted to the Ministry of Public Works, which 
now takes the name of Ministry of Public Works, Posts and 
Telegraphs. 


London.—The Islington B.C. has sent a circular letter 


to the other Metropolitan Borough Councils, asking them to refuse, 


as Islington has done, applications from the Postmaster-General 
for permission to place telegraph poles in and wires over the roads. 


Mauritius.—The Journa! Officiel of January 27th last 
published the contract concluded between France and Great Britain 
for the laying of the submarine telegraph cable between the 
islands of Réunion and Mauritius. 


New Cables.—The Journal Telégraphique states that 
the Eastern Telegraph Co. has applied to the British Government 
for authority to lay two cables in the bay of Porthcurno, Cornwall, 
to connect that place with the island of Fayal, in the Azores. 


New York and Philadelphia.— The American Tele- 
phone and Telegraph Co. are constructing conduits for under- 
ground telephone conductors between New York and Philadelphia, 
a distance of about 125 miles; provision is being made for eight 
cables of 120 pairs each, with Pupin bobbins arranged under the 
lead sheath. The working of this line is a matter of some dis- 
cussion, as it is the first large experiment made on the Pupin 
system with underground cables. 


Submarine Telephones.—At the naval ports a system 
of submarine telephone: for connecting the permanent stationary 
vessels with offices and barracks on shore bas been installed. It 
is thus possible for the Admiralty to speak direct to every 
atationary ship lying out from the quays. 


Telegraphic Interruptions and Repairs :— 
Cams. 


INTERRUPTED. REPAIRED, 


Trinidad-Demerara (No. 39 s bs e .. Aug. 96, 1901. ee 
Dominica-Martinique . v4 - T . May 7. 1903.. T 
Bi. Lucia-M ue ss T .. May 7, 1902 «s 
Reissa-Issa (Yemen) Camaran vs a Oct 91, 1902 .. T 
Cayenne- -Pinheiro ee oe ee ee Aug. 18, 1902 e e 
Port Arthur-Chifu (Closed) «e - - .. Mar.?, 1904. . 
Jamaica-Colon ee ee oe ee ee Jan. b, 1906 ee e 
Cadiz-Tenerif ats s gs så 95 .. July 20, 1905 . 
Tearifa-Tangier .. 52 SN is .. Jan. 18, 1004 .. ee 
Puerto Plata-Martinique vs A e Oct. 80, 1906 April 4 
St. Vincent-Bt. Lucia Ve eU dx Feb. 16, 1906 .. E 
'T'angier-Cadiz , vs Feb. 18, 1906. 

is LANDLINES. 
Puerto-Barrios . Aug. 98, 1902.. we 
Communication with Brazil via Galveston „ July 18, 1908.. és 


Bachkale-Deliman 


Telephone Wires aid Pigeons.—Last week an action 
was concluded in which a Mr. J. Nield sued the National Telephone 
Co. for damage to his property and injuries to his pigeons by over- 
bead wires. The judge inspected the premises, and decided that 
the roof of tbe building had been damaged, and that the wires 
prevented tbe pigeons from having clear access to tne entrance of 
the dovecote ; verdict for the plaintiff, with special costs. This is 
the first instance of a claim on account of pigeons being injured by 
telephone wiren. 


Wireless Telegraphy.—The daily Press announces that 
the De Forest Wireless Telegraph Co. has sent messages from its 
station at Coney Island to Ireland, a distance of 3,200 miles. On 
one night 1,000 words were transmitted, of which 572 were received 
and recorded. It is further added that, * when the correct pitch to 
use for Ireland has been ascertained, commercial work will be 
started across the Atlantic.” It is then proposed to send 
messages from San Francisco to Ireland, with two relay 
stations. 


On account of the frequent rupture of the cables with the. 


Philippine Islands, the Governor, General Greely, has decided to 
establish a system of wireless telegraphy between the principal 
islands forming the group. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Bangour Village. — April 9th. Electric lighting of 


four homes for acute cases, hospital, nurses' home, and farm offices 
for the Edinburgh District Lunacy Board. Specification on 
applieation to the Architect, H. J. Blanc, 25, Rutland Square, 
Edinburgh. 


Belfast.—April 16th. Coal and ash conveying plant, 
bunkers and chain-grate stokers. See Official Notices’ " March 
23rd. 


Bristol.—April 18th. Electric lighting of Tobacco Ware- 
house, Cumberland Basin, and the maintenance of tbe work for 
twelve months after completion. Secretary of Docks Committee, 
£3 deposit. 


Chorlton.—Apri 18th. The Guardians invite tenders 
for the electric lighting of their workhouse and hospitals at 
Withington. Mr. G. R. Peers, A. M. I. E. E., 16, John Dalton Street, 
Manchester (deposit, three guineas). 


Christiania. — April 18th. Tenders are invited by the 
Norwegian State Telegraph Department for the supply of 2,013 
metres of 506-pair cable. Particulars (in Norwegian) may be seen 
at the offices of the Commercial Intelligence Branch of the Board 
of Trade, 73, Basinghall Street, London, E.C. 


Darlington.— April 30th. Condensing plant for the 
Electricity Works. See Official Notices” to-day. 


Devonport.— April 12th. 
trical department. 


Dundee. — April 14th. 
department. 


East London. — March 13th. The time for sending in 
tenders for installation of street fire alarms has been extended 
until May 4th. 


General stores for the elec- 


General stores for the electricity 


of tramway route. 


April 11th. Overhead equipment for à mile 
See “ Official Notices " March 30th. 


Glasgow.— April 23rd. Cables, 
carbons, for the electricity department. 
to-day. 


Wires, meters and 
See “Official Notices " 


Greenock.—April 6th. The Greenock and District 
Combination Hospital Board invite tenders for (1) electric light- 
ing; (2) electric lifts; (3) telephones and electric bells for new 
combination hospital, in course of erection. John Dixon, 
A. M. Inst. M. E., consulting engineer. Particulars from Colin Mac- 
Culloch, Clerk to the Board, Municipal Buildings, Greenock (one 
guinea, returnable), 


Havana.— April 20th. ‘Tenders to the ‘Secretaria de 
Gobernacion," Havana, for the construction sad working of a tele- 
phone system extending. over a radius of 10 kilometres in Caimanera. 
A copy of the “ Gaceta" containing a copy of the official notice 
may be seen at the Commercial Intelligence Branch of the B. of T., 
73, Basinghall Street, E. C. 


Hull. — April 19th. — Coal-handling plant, 
pumps, pipework, &c., for the Electricity Works. 
Notices ” to-day. 


Islington. April 11th. Cables and transformers for 
the Lighting Committee. See Officia] Notices” to-day. 


Leeds.—April 9th. Steam turbine, two-phase alternator 
and exciter (3,000 Kw.), condensing plant and piping, for the elec- 
tric lighting department. See Official Notices February 23rd. 


Portsmouth.—April 10th. Stores, &., for the Cor- 
poration. See Official Notices March 23rd. 


Salford.— April 21st. 


rator and condensing plant. 


condensers, 
See “ Official 


One 750-Kw. steam turbo-gene- 
See “ Official Notices” March 23rd. 


South Shields.—April 18th. Ten open staircase-type 
top-seat motor-cars with Brill" trucks. See Official Notices 
to-day. ; 


Wallasey.—April 18th. Boilers, 500-Kw. steam alter- 
nator (single-phase), also extensions to electricity works buildings, 
for the U.D.C. See Official Notices" March 23rd. 


Warrington.—4April 10th. Earthenware ducts for the 
Electricity Department. See Official Notices“ March 30th. 


West Ham.—April 11th. Cable for the electricity 


department. See Official Notices" to-day. 
CLOSED. 
Birmingham.—The Tramways Committee of the T.C. 


has accepted the following tenders for the reconstruction of the 
tramways:— 

Wm. Griffiths & Co., Lodge Road route 

John Aird & Co., Bordesley Green, Holloway Head, Bolton 


Road, Thimble Mill Lane, and ad Street route 
Dick, Kerr & Co., Cannon Hill Park route . sz d 6,235 


Blackburn.—The Corporation has — the tender 
of the Adams Manufacturing Co., Ltd., for the supply of Sturtevant 
“ Tgranic " motor starting rheostats for the ensuing year. 


(Continued on page 559.) 
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RECENT EXTENSIONS OF THE LONDON UNITED TRAMWAYS. 


THE recently opened Surrey extensions of the London 
United Tramways are interesting to the technical man 


Fra. 1.—View or THE H. T. SWITCHBOARD : KINGSTON, 
SuB-STATION.' 


by reason of the unusual difficulties encountered in 


their construction; also on account of new features adopted 


by Sir James Clifton Robinson in his specification for thie 
track work, and last, but not least, 
because they are the first tramways to 
cross a Thames bridge. 

The work comprises 104 miles of 
route, or 19 miles of single track, of 
which 54 miles of route lying in 
Kingston and Surbiton, for the most 
part, were opened to the public on 
Thursday, March Ist. These new lines 
start with a double junction in Hampton 
Wick at the end of Kingston Bridge, 
with the Richmond’ Bridge and 
Hampton Court line. Crossing the 
river they pass along Clarence Street, 
Kingston, which was widened by 
pulling down and setting back the old 
properties. At Eden Street a branch 
leads along St. James Road over 
Hog's Mill River to Surbiton Sta- 
tion. At the station the line 
divides, one section leading to  Tol- 
worth, while the other proceeds by way 
of Victoria Road and terminates at Windows Bridge in 
Thames Ditton. Extensions from the Ewell Road line are 
contemplated towards the high lying ground at Hook, and 
further lines are authorised from Windows Bridge to 


flier Rey 


Molesey, and thence across Hampton Court Bridge to join 
the main line once more at Hampton Court. In the St. 
James’ Road the bridge over the Hog's Mill River is a skew 
brick arch, which was widened on both sides by building 
extension skew arches. | 
From the junction of Clarence Street and London Road 
the line branches off under the L. & S.W. Railway 
bridge, and passes up the Richmond Road to the 
boundary between Ham and Kingston; another branch 
up Kings Road leads to the Kington Gate of Richmond 
Park. The roadway under the railway bridge was lowered 
2 ft. 6 in., it being necessary to underpin the retaining wall 
carrying the footpath on the west side of the road, and to 
build a retaining wall to carry the footpath on the east side. 
Returning to the main route to Wimbledon, which will be 
opened shortly, the lines proceed up London Road, at the 
end of which a branch cuts off to the left up Kingston Hill 
to the borough boundary, while the main route continues 
along Cambridge Road, Kingston Road, &c., Coombe Lane 
to the Wimbledon boundary beyond Raynes Park Station, 
and will eventually run through Wimbledon and up 
to the Tooting terminus of the L.C.C. tramways. In 
Kingston Road the track passes under the main line of 
the L. & S.W. Rly., where some heavy work was encoun- 
tered in lowering the road some 4 ft. 6 in. The bridge 
carrying the railway had to be underpinned ; the work was 
executed in Staffordshire blne brick laid on a foundation of 
cement concrete 2 ft. thick. To drain this portion of the 
road a new 12-in. sewer was laid a distance of 900 yds.; 
four 30-in. water mains belonging to the Metropolitan Water 
Board had algo to be lowered, this latter work being carried 
out by Messrs. Thomas Docwra & Sons. Other work 


Fic. 2.— THE L. T. SwrrTCHBOARD, CONVERTERS AND NEGATIVE BOOSTERS 


KINGSTON SUB-STATION. 


included the complete removal of Darby Lodge, the lines 
now running where formerly the villa and garden stood ; the 
the Beverley Brook bridge, consisting of a brick arch, was 


also removed and replaced by & wide steel deck bridge, 
TE G. 
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with easy gradients on either side. Owing to’ the 12 in. wide by } in. thick, are fastened under the rail by 
ground on this road being very bad, excavations were hook bolts, the plate being between the rail and joist. 
made to a depth of 6 ft., filled in with ashes, and a The attachment is made by the hooks of the bolts fitting 
concrete bed 12 in. into slots. made in 
to 24 in. thick laid the upper flange of 
over all. West the joist, the bolts 
Barnes Lane, for- passing up through 
merly an old holes in the plate 
country lane 25 ft. and bottom flange 
wide, has now been of the rail, and 
converted into an being secured by 
excellent road 45 nuts, screwed ‘down 
ft. wide; a fine on to a  bevel 
avenue of. 100 elms washer. 
was removed in Another special 
carrying. out the feature connected 
work. Concrete with the track con- 
retaining walls were struction is the use 
built. for the side of transverse 
walks, and extensive sleepers. At inter- 
drainage work was vals of 9 ft. along 
necessitated. Here each track a sleeper 
again, on account consisting of a 6-ft. 
of the treacherous length of old tram- 
nature of the soil, way girder rail with 
the concrete bed a depth of 6 in. 
was increased in and a flange of 
thickness in several similar size is em- 
places up to 15 in. bedded in the con- 
In all, there were crete foundation, 
31 ‘widenings on with the flange 
these routes, 29 of uppermost. This 
which were carried sleeper is firmly 
out: by the con- fastened to each rail 
tractors, Messrs. by means of two g- 
J. G. White & Co., in. bolts with 
who have the whole bevelled washers. 
of this tramway The points and 
work in hand. crossings are of man- 
With regard to vanese cast-steel 
the track construc- supplied by Messrs. 
tion, the rails are to Edgar Allen & Co. 
British Standard All the points are 9 
Secs. No. 3 and 30. F N ! ft. 6 in. long on tread 
The joint adopted, Bi. uU. ESTINGHOUSE OUU-KW. OTARIES: RINGSTON SUB-STATION. and are drained. 
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FiG. 4.—TYPICAL STREET SCENES ON THE RECENTLY-OPENED SURREY EXTENSIONS, SHOWING THE NEw CARS. 


known as the girder joint, is constructed as follows :— All the joints are bonded with two Crown copper bonds, 
A piece of steel H joist, 30 in. long by 5 in. wide and 8 in. 4/0 section 32 in. in length. The track is cross bonded 
deep, weighing 30 Ib. per ft., and a steel plate 30 in. long by every 40 yds. of double track, and the two sets of rails 


on A 
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every 80 yds. After the platelaying and bonding had been 
completed, the track was concreted in, being subsequently 
paved between the rails and for a space of 14 in. outside 
each outer rail, with Australian Jarrah wood blocks. 

An edging of best Aberdeen granite setts is laid on the 
outside of the wood paving, grouted with pitch and dried 
shingle. The blocks were supplied by the Acme Flooring 
and Paving Co., Ltd. | | 

The overhead construction is similar to that, employed on 
the old lines, span-wire construction being used throughovt. 
T wo sizes of pole only are used, supplied by Messrs. J. E. & S. 
Spencer. All the poles are 33 ft. in length, and since the span- 
wire is erected at a uniform height of 23 ft. above the level 
of the rails, the poles are much heavier than those usually 
employed. 

The trolley wire is No. 00 B. & S. grooved wire, suspended 
by mechanical ears, soldering only being allowed at feeder 
and anchor ears. No splicing ears have been used. 

The angle of all mechanical and trailing frogs is 10°: the 
mechanical frogs are of the Slongh's patent type," made 
adjustable for any hand, and are operated mechanically in 
conjunction with the track points. 

The crossings were not erected until the whole of the 
special work had been completed, when the angles of the 
wires were carefully measured and a suitable crossing 
supplied. : 

The new tramways in the neighbourhood of Kingston and 
Surbiton are fed from a sub-station situated in London 
Road, Kingston, which is supplied with three-phase current 
at 11,000 volts, 334 cycles, from the Lot's Road power 
house of the Underground Electric Railways Co., which was 
fully described in the ErkcrRICAL REVIEW, June 9th and 
16th, 1905. The complete electrical equipment of this sub- 
station, consisting of transformers, rotaries, switchgear, booster 
and fittings, was supplied by the British Westinghouse Co., 
and is of their standard design. 

The direct current switchgear is similar to that installed 
in the sub-stations of the District Railway and described in 


87" AN 
Lise hav i. | | jew 


Fic. 6.—VIEW or THE ALLIS-B.T.H. GENERATING PLANT, CHISWICK POWER STATION. 


the article referred to above. The circuit-breakers will 
operate at any predetermined current within a range of 50 
per cent. above and 20 per cent. below the normal. 

The high tension switches are of the triple-pole oil-break 
type, the contacts being enclosed in iron oil tanks, which 
are installed in separate brickwork cells. The switches are 
hand-operated by levers, and are fitted with reverse current 


tripping devices ; they are capable of rupturing under emer- 
gency conditions, circuits up to 8,500 kilovolt-amperes. 
Seven 200-Kw. transformers of the oil-insulated self- 
cooling type have been provided, one of which is to be used 
as & spare. Their efficiency is 97 per cent. at half or full 
load, and 96 per cent. at quarter load. | 
Two rotaries are at present installed, each of 500-Kw. 
capacity, at 550 volts at the commutator. They are com- 


Fic. 5. - -EXTERIOR OF THE KINGSTON SUB-STATION. 


pound wound, and provision has been made in the field 
winding for over-compounding of from 525 volts at no load 
to 550 volts at full load. Each rotary is fitted with a 
Westinghouse type C B " induction motor for running the 
machine up to a speed above synchronism, and a load resist- 
ance is provided on one phase of the machine for regulating 
this speed. The efficiencies of the rotaries are 94 per cent. 
on full load and 91 per cent. on half load, respectively. 

Two l5-KWw. nega- 
tive booster sets are 
provided. Both motor 
and generator are 
mounted on a single 
cast-iron base, and the 
armatures on a single 
shaft. The efficiency 
of the set at full load 
is above 76 per cent. 

A further sub-sta- 
tion is to be erected at 
Wimbledon for sup- 
plying energy to the 
local routes, and the 
proposed equipment 
will include three 500- 
KW. rotary converters, 
10 oil-insalated self- 
cooling transformers 
and two . negative 
boosters, together with 
the necessary switch- 
gear by the same 
contractors, as in 
the case of the 
Kingston sub-sta- 
tion. 

The cable con- 
tract in connection 
with this work, 
which was one of 
the largest ever let 
in this country, was 

carried out by Messrs. 
Henleys, and included 30 miles of three-core H. T. and about 
45 miles of L. T. cable. 

Two H. T. cables were laid, each consisting of 3— 05 sq. in. 
paper-insulated cores, lead-sheathed, and armoured with 
galvanised steel wire, the route being from Lot's Road, 
Chelsea, over Wandsworth Bridge, through Wandsworth, 
Southfields, Wimbledon Park, to the point Where lit joins the 
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tramway. route. in Wimbledon, which it follows to the 
Kingston sub-station. 

The r.T.cables are of the single-core, paper-insulated, 
lead-sheathed type. The cables were laid both on the solid 
and drawn-in systems. 

For the operation of the new routes, some 40 new cars have 
been provided ; these are of the top-covered, double-decked 
type, mounted on two maximum traction trucks made by the 
J. G. Brill Co., and 
were supplied by 
the United Electric 
Car Co., Ltd., 
Preston. Each car 
will seat 74 pas- 
sengers, 30 inside 
and 44 on the 
upper deck. Thirty 
of the cars are 
equipped with two 
(No. 80) motors of 
40 H. P. each, of the 
Westinghouse 
make, and 10 with 
two (No. 200) 
motors of 80 H.P. 
of the same make. 
The controllers are 
also of the Westing- 
house type. 

From the fore- 
going it will be 
seen that the com- 
pany's operations on 
the Surrey side of 
the Thames have 
made an excellent 
commencement, and 
when circuinstances 
permit, as no doubt 
will be the case in 
the near future, the 
inclusion of the 
town of Richmond 
in the system, the 
latter will provide 
equally up-to-date 
travelling facilities 
on the Surrey, as 
now existing on the 
northern side of the 
river. 

The company's energies, however, have not been confined 
to Surrey only, as Messrs. J. G. White & Co. have simul- 
taneously carried out the construction of five miles of track 
at Brentford for the company. This line runs from Brent- 
ford High Street to Hanwell Broadway, and is double track 
throughout. Heavy widenings were also the order of the 
day in connection with this extension. 

The rapid progress of the company's operations from their 
inception, has been frequently referred to in our columns ; 
the first section of route, from Sbepherd's Bush and 
Hammersmith to Acton and Kew Bridge, some 73 miles in 
length, was opened in April, 1901; extensions followed to 
Southall and Hounslow in July, 1901 ; to Twickenbam, 
September, 1902; to Hampton Court, Mareh, 1903 ; to 
Uxbridge and the Hammersmith branch line in June, 1904 ; 
followed by the first (Kingston and Surbiton) section of the 
Surrey lines, referred to previously, in March, 1905. 

The total route mileage now open amounts to 41 miles of 
electric lines, and 13 miles of horse tramway connecting np 
Kew Bridge and Richmond, but isolated from the Middlesex 
system by the King Edward VII. bridge. "This route mile- 
age will be increased to 504 when the Wimbledon and 
Tooting sections are opened to traffic. 

The routes lying in Middlesex are supplied with energy 
from the company's original power house at Chiswick, which 
as then existing, was fully described in the ELECTRICAL 
REVIEW, July. 19th and 26th, and August 2nd and 9th, 
1901. Since that time, however, the equipment of the 
station has been completed by the addition of two further 


Fic. 7.—ALLN-B T. H. 1, OOO-K w. 5,000-vorT 3-PHasE GENERATORS, 
CHISWICK POWER STATION. 


generating urits each of 1, 000-Kw. capacity, and the 
necessary boiler plant, &c. "The additional N plant 
is similar in design to that originally installed, the engines, 
by the Allis-Chalmers Co., being of the vertical compound 
Corliss type, with H. and L.P. cylinders 26 in. and 54 in. 
diameter respectively by 48 in. stroke. 
These engines are rated at 1,400 H.P., with a speed of 
94 r.p.m. The generators are of the revolving field type 
2E ni ^ 5 ^ ^ . with 32 poles, and 
were supplied by 
the British Thom- 
son- Houston Co. 

Each generator 
has. an output of 
116 amperes, three- 
phase, 25 cycles, at 
5,000 volts pres- 
sure; the excita- 
tion being at 500 
volts pressure. The 
H.T. output from 
the power station 
is transmitted to 
‘the company's sub- 
stations situated at 
Hounslow, Falwell, 
Hanwell and Hayes 
for the supply of 
the more distant 
sections of the 
tramways. 

The Fulwell sub- 
station, which is 
typical of the 
others, and contains 
an equipment of 
B. T. H. static 
transformers and 
rotary converters, 
was described in 
the — EnECTRICAL 
REVIEW, April 
10th, 1903. 

In conclusion, 
our thanks are 
due to Messrs. 
J. G. White fand 
Co., for particulars 
of the work carried 
out by them on 

i the Surrey exten- 
sions, and to Sir J. Clifton Robinson and his staff for 
information and facilities afforded to us in connection with 
the above article. 


2 M MÀ 
i 


Municipalisation at Vienna.—A state of peace has 
been proclaimed between the Vienna Municipal Council and the 
International Electricity Co. of that city, by the provisional adoption 
of an agreement which will terminate the embittered contest which 
has been waged by the former against the latter for a period of five 
years, and which has hampered the company in the carrying on of 
its business. To hark back to past grievances. which have been set 
forth in these columns from time to time, would be injudicious now 
that affairs have embarked upon a smooth course which should be 
satisfactory to these two rivals in the supply of electricity in the 
Austrian capital. Under the old agreement the municipal council 
is empowered to acquire the company's undertaking in 1914. The 
new agreement provides, however, that the expropriation can take 
place at any time previous to that yesr by the serving of a two 
years’ notice, and the purchase price has been fixed at 21,000,000 
kronen as on April 30th, 1906, this amount being reduced by 
4} per cent. for depreciation for each subsequent year. The com- 
pany is to pay to the town for new connections atthe rate of 15 per 
cent. of the gross receipts from the supply of current and meter 
rentals. Alllegal proceedings between the two parties are to be 
abandoned, and in order to obtain cheaper prices in future it 1s 
proposed to buy on the common account of the municipal and com- 
pany undertakings, all stores or supplies of oil, cable, transformers 
and meters. When the transfer has been completed, the company 
will still have central stations or railways, which are being well 
developed at Bielitz, Fiume and Teplitz-Eichwald at the present. 
time. 
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CONTRACTS CLOSED. 


(Concluded from page 554.) 


Bridlington.—The contract for lighting the extension to 
the Royal Prince’s Parade, Gardens, Theatre and Café, was let to 
Messrs. Ward, Barker & Co., Harrogate, at £575. Tantalum lamps 
are being largely used in the theatre and café. This new extension 
is to be opened by the Lord Mayor of London, who will visit the 
town, with the Sheriffs of London, for this purpose on July 6th. 
Messrs. Ward have also in band the re-wiring of the New Spa and 
Gardens. 


Clyde Navigation Trustees.—The Trustees have 
accepted the offer of Messrs. Kelvin & James White, Ltd., for the 
main switchboard for Clydebank Dock, it being the lowest and 
otherwise satisfactory, and have given authority to the Workshops 
Committee to order from Messrs. Stothert & Pitt three electric cap- 
stans, in addition to the six they are at present making under 
contract to complete the requirements of the North Quay of 
the outer basin of Clydebank Dock, and of the two hoists being 
erected. 

The Trustees have accepted the offer by the Mirrlees, Watson Co., 
Ltd., for two lift pumps for the water purifying plant for the power 
station at Clydebank Dock, that of Messrs. Stothert & Pitt for 
four electric cranes, and that of Messrs. Cowans, Sheldon & Co. 
for two electric cranes required for Clydebank Dock. 


Glasgow.—The Tramways Committee has accepted the 


following offers : 


Siemens Bros. & Co. 
Stewarts & Llovds. 

W m. Landell. 

The Electrical Co, 

Geo. Turton, Platts & Co. 


Vuloanised wire 

Street poles  .. 
Enamelled iron plates 
Electric fan . 

Spiral axle-box springs 


Greenock.—The following is a list of the tenderers for 
the two 750-Kw. steam generating sets and one 750-Kw. motor- 
generator for the Electricity Department. The order has not yet 
been placed :— 


British Thomson-Houston Co., Rugby. 

Brnsh Electrical Engineering Co., Loughborough. 
Bruce Peebles & Co., Edinburgh. 

British Westinghouse Electric and Manufacturing Co., Manchester, 
Hritish Electric Plant Co., Alloa. 

Browett, Lindley & Co., Manchester. 

Crompton & Co., London. 

Dick. Kerr & Co., London. 

Electric Construction Co., Ltd., Wolverhampton. 
Flectrica] Co., Ltd., London. 

J. Fowler & Co., Leeds. 

General Electric Co., Birminghain. 

Jas. Howden, Glasgow. 

Johnson & Phillips, Kent. 

Mather & Platt, Ltd., Manchester. 

Mavor & Coulson, Glasgow. 

Thomas Parker, Wolverhampton. 

Phoenix Dynamo Manufacturing Co., Bradford. 
Parsons, Ltd., Newcastle-on-Tyne. 

Richardsons, Westgarth & Co., Hartlepool. 

John A. Rudd, Glasgow. 

Siemens Bros. & Co., London. 

Vickere, Sons € Maxim, Ltd., Sheffield. 

Witting, Eborall & Co., London. 


Halifax.—The B. of G. has accepted the tender of Mr. 
Joseph Hamer for the supply of electrical fittings to the workhouse. 


Hobart (Tasmania).—The contract for the new tele- 
phone switchboard for Hobart G.P.O. has been awarded to the 
Western Electric Co. 


London.—The L.C.C. has received the following tenders 
for equipment at Limehouse, Shoreditch and Mildmay Park tram- 
way sub-stations :— 


].—ELEVEN IxpvcrioN MoronR-GENERATORS. 


Siemens Bros. & Co. eer £19,242 10 0 
British Westin house Co. ; 19,416 10 6 
General Electric Co. . 20,102 5 0 
Brush Electrical Engineering Co. 20,472 1 0 
Electric Construction Co. 3 20,729 19 0 
Dick, Kerr & Co. và 21,068 14 0 
Mather & Platt, Ltd.. 21,900 0 0 
British Thomson- Houston Co. 22,075 0 0 
Vickers, Sons & Maxim, Ltd. 24,888 0 0 


2.—Hi1GH AND Low TENSION SWITCHGEAR. 


2 


Ferranti, Ltd. .. .. (recommended) £8,304 17 6 
General Electric Co. .. 3s T ds 8,556 4 0 
J. E. Spagnoletti & Co. 9,070 0 0 
Dick, Kerr & Co. 2a 9,024 6. B 
Evered & Co. .. i 10,020 18 0 
British Westinghouse Co. .. 10,322 15 0 
Siemens Bros. & Co... By 10,850 0 0 
Electric Construction Co 925 10,378 10 0 
Elliott Bros P A 12.092 0 0 
8.—Low Trexsiox fwircH50ARDS. 
Eckstein, Heap & Ss (recommended) £2,418 17 8 
Ferranti, Ltd. ins se eu : 2,822 3 0 
Evered & Oo. e = , 2,927 18 3 
Electria Construction Co. i; is , 2,008 0 0 — 
Bertram 'Th an ; 8126 0 0 
r vx 9214 0 0 
John oed "Y Co. 8 Lu. s 0 0 
Edison & Swan Co. ; S 8,245 0 0 
British e Co. vs . 3, 665 4 0 
Diok, Kerr & Co. Y eS A ds 8,665 0 0 
Cop Walkers eo oe . . MIO 0 
Brow. ee ee ee ee ee 41 1 8 0 


It is proposed to accept the offer of Mr. H. R. Mansfield and of 
Hosea Puby & Co. to supply 300,000 stoneware cable ducts for the 
first section of the northern tramways, at the rate of £14 per 
thousand; the tender of W. Cory & Son, Ltd., amounting to 


£933,854, for the s"pply of coal to the Greenwich. power station, 


with demurrage at the rate of 2d. a ton of coal per day ; the tender 
of the British Westinghonse Co., at £9,987, for three gas engines 
for the sewage pumping station at Bermondsey; that of J. O. 
Grant & Taylor, at £151 9s., for wiring the Brixton fire brigade 
station, and that of J. Defries & Sons, at £120, for wiring the 
Herne Hill sub-station. Eleven tenders were received in each of 
the two latter instances. 

Pappineton.—The B.C. on Tuesday accepted the tender of the 
General Electric Co., Ltd., for the annua! supply of electric lamps 
and shades. 

SHOREDITCH.—The B.C. on Tuesday accepted the following 
tenders for annual supplies for the electric lighting undertaking :— 


Cables and sundries, Messrs. Johnson & Phillips, Ltd., W. T. Glover & Co., 
Ltd., W. T. Henley's Telegraph Works Co., Ltd., and G. Brauli k. 

Engineer stores, Messrs. A. Howard & Co., Middleton Bros. . das. Gibb and 

Co., 


BERMONDSEY.—The B.C. accepted the following tenders on 
Tuesday for annual supplies in connection with the Electricity 
Undertaking :— 


Arc lamp carbons, estimated quantity required 25,000 pairs, Geipel & Lange, 
£2 19s. 1d. per 1,000, 20 tenders. 
Conduits, Doulton & Co., six tenders. 
Meter boards, estimated quantity required 100, British Insulated & Helsby 
M ed Ltd., £9 128. per 100, 15 tenders. 
AS oils, Silvertown Oil Storage Co., dynamo oil, 1s., CH chainber oil, 


C. Waketield & Co., cylinder oil, 28. 4d., forced lubrication chamber oil, 
18. de 20 tenders. 
Reason Manufacturing Co., for meters up to 15 amperes. 
Chamberlain & Hookham, Ltd., for meters. 
Reason Manufacturing Co., Ltd., for demand indicators, cut-outs, sealing 
troughs and standard fuses, 93 tenders. 
Boxes, &c., Johnson & Phillips, 10 tenders. 


IsrtNGTON.—The Lighting Committee has provisionally decided 
to place the following orders — 


Union Electric Co., Ltd., 250 „ Excello ” flame lamps, £1,705. 
Rowland Carr & Co., 250 lamp columns, complete with bases, shafts, 
crutches, &o., £2,125. 


Salford.—For the third year in succession the Adams 
Manufacturing Co., Ltd., have secured the contract to supply the 
Corporation of Salford with their Sturtevant “ Igranic” motor 
starting rheostate for motors of from 5 to 30 B. H. p. inclusive. 

The Lancashire Dynamo & Motor Co., Ltd., have received an 
order from the Corporation for 12 months" supply of motors from 
7 H. P. to 30 n.r. for the fourth year in succession. 


Wimbledon.— The T.C. has accepted the following 


tenders for annual supplies for the electricity department :— 


Transformers.—British Westinghouse Electric and Manufacturing Co. 

Meters. —Ferranti, Ltd. 

Prepayment meters.— British Thomson-Houston Co. 

Oils —A. Duckham & Co.; First Anglo-Russian Oil Co. 

Electric lampe.—R. Woods & Co. 

Carbons.— Geipel & Lange. 

Engine - room stores.—Pryke & Palmer; Jas. Gibb & Co.; George Hatch and 
Co.: Dicks’ Asbestos Co. ; F. Bird & Co.; Jas. Harvey; Brunner Mond 
and Co., Ltd. 

Cables. —Callender’ s Cable and Construction Co., for high tension and 

rivate lighting cables ; 8t. Helens Cable Co., for public lighting cables. 

Conduite.—Albion Clay Co.; Doulton & Co. 

Joint boxes and jointing material. —British Insulated and Helsby Cable Co.: 
Lucy & Co.; Rumney & Rumney ; Callender’s Cable and Construction 
Co.; W. T. 1 8 Telegraph Forks Co. 

Accessories. Davis Electric Pamp Co.; General Electric Co.; Straus & Co. 

Arc lamp globes.— Shaw & 

Castings. Jas. Gibb & Co. 

Fire-bricks and flre-clay.— Hall & x (Croydon), Ltd. 

Drawing materials.—J. Halden & 

Printing.—Messrs. Drake, Driver n Poser Ltd. 


FORTHCOMING EVENTS. 


Te-day’s Events (Friday, April 6th).—At 7 p.m. I.E.E. (Manchester Students). 
At School of Technology. General meeting. At 8 p.m.— Mr. D. L. 
Sands on Some Automatic Devices for Electricity Control.” 


Baturday, April 7th.—At 2 p.m. North of England Institute of Mining and 
M.chanical Engineers. Meeting at Newcastle. Discussion on the 
Pe rt of the Committee on Mechanical Coal-Cutting: Part IL; 
other papers for discussion. and reading. 
At p p.m. Royal Institution. Prof. J. J. Thomson on *'' The Corpus- 
ocular 5 of Matter. 
9th.—The Mech. E. (Graduates). Mr. P. A. Amy on Tube 
ways &nd their Construction." 
Tuesday, April 10th.—A$ 7.30 p.m. I. E. E. (Manchester). General meeting. 
th. H. C. Grows on E Lifte and Hoiste”. j 
At 8 Bm. E (Glasgow). Mr. A. H. Telsall on Notes on Booster 
elopmen 


Neto ngon CHA of Mechanica] and Electrical Engineers. Paper by 


Mr. H 
— 11th.—At 7.80 p.m. I.E.E. (Students). At Northampton 


Mr. L. Lambe on Medical Electricity," (with Demon- 


Per ou m. pua NN eers- e. BirC porr 
op “ Thè > Ogain and Progress of di o herd ene and its yuani to 
Various Uses 


Monday, A 
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TRR following orders are issued :— 
Monday, April 9th.—'* A Company, recruits’ infantry drill, 6 p.m.; technical 
instruction, 7 p.m; N.C.O. class, 9 p.m. i 


Tuesday, April 10th.— B ' Company, recruits’ infantry drill, 6 p. m.: technical 
instruction, 7 p. m.; medical examination recruits, 7 p.m. 


Wednesday, April 11th.—“ A" badge examination for “C” and D' Com- 
` panies. 


Thursday, April 12th.—'' C" Company, recruits’ infantry drill, 6 p.m. ; technical 
instruction, 7 p.m. 


Easter Camp.—Recruits parade at Waterloo Station at 12 noon. 
Ftiday, April 18th.—Headquarters closed (Good Fridays). 


Saturday, April 14th.-- Week.end instruction for B Company (Chelmsford 
Detachment). 


Easter Camp.--Efficients parade at Waterloo Station at 12 noon. 
WILTRID C. DUMBLE, Capt. R. E., Adjutant, 
For O. C. E. E. R. E. (v.). 


NOTES. 


Our Next Week's Issue. Next Friday being Good 
Friday, the ELECTRICAL. Review for that week will be published on 
Wednesday morning. All matter for the ‘Correspondence ” 
pages should reach this office by Monday morning next (first post). 
Notes and news matter should reach us in the course of that day, 
though late news of special interest will he welcomed up to Tuesday 
morning. 


Eleetro-Harmonic Concert and Presentation.—On 


Friday last, in addition to the usual entertainment, the members of 
the Electro-Harmonic Society marked the twentieth anniversary of 
the formation of the Society by a presentation to Messrs. H. 
Alabaster, T. E. Gatehouse and A. E. Izard. To each of the 
former was presented a solid silver jardinière, and to Mr. Izard 
a silver inkstand; these objets d'art are shown in the accom- 
panying illustration, very kindly supplied by Mr. Tucker. The 
inscriptions were as follows :— 


Presented to HENRY ALABASTER, Esquire, by the members of the Electro- 
Harmonic Society on the occasion of the twentieth anniversary of the formation 
of the Society, and in appreciation of the valuable assistance rendered by hím 
in the management of the Society and the conduct of its concerts during this long 
;eriod. d 
: March 30t^, 1906. 


Presented to Tom ExnNrEsr GATEHOUSE, Esquire, by tbe members of the 
Electro-Harmonic Society, on the occasion of the twentieth anniversary of the 
formation of the Society. and in appreciation of the valuable services rendered 
by him as honorary musical director of the Rociety's concerts during this long 
»eriod. l 
! ` March 30th, 1906, 


Presented to ALFRED E. Izanp, Esquire, R.A.M., by the members of the 
Electro-Harmonic Society, on the occasion of the twentieth anniversary of the 
formation of the Society, and in appreciation of his valuable services as joint 
musical director of the Society's concerts during this long period. 


March 30th, 1906. 


Lieut.-Colonel R. E. Crompton, who was in the chair, read a 
letter from Sir W. H. Preece expressing his regret that doctor’s 
orders prevented his. attendance, and said that 20 years ago a 
great event happened, viz., the foundation of the Electro-Harmonic 
Society. Some people said that 15 years ago the three-phase 


system was invented, but that was an error, because 20 years ago 
the three faces of Alabaster, Gatehouse and Izard, came into step 
and took up the study of Harmonics. Many faces had dropped 
out, but still the three well-known faces alluded to remained witb 
them. It was not necessary to describe them individually; all 
knew what they had done for the Society. 
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The three gifts were then presented, and in acknowledgment, 
Mr. Alabaster described the formation of the Society. In tbe first. 
session the total membership was 115, and the first concert was 
held inthe old Banqueting Room of the St. James’s Restaurant. He 
mentioned a few of the old members, and alluded with pleasure to 
the fact ‘that his colleagues (say, friendly rivals) of the electrical 
Press had joined in this movement. He concluded by wishing long- 
continued success to the Electro-Harmonic Society, and expressing 
his heartfelt thanks. 


Mr. Gatehouse said that when the idea of the Society was mooted, 
he and Mr. Alabaster went first to Str William (then Mr.) Preece 
at the General Post Office, and stated how cordially it was received 
and supported. He, therefore, keenly regretted Sir William's 
absence. He (Mr. Gatehouse) commenced his musical career at the 
age of 16, and had played in over 1,000 concerts, but this was the 
first acknowledgment which he had ever received of his missionary 
efforts. He had seen many musical societics formed and die from 
want of proper management and support, -and he congratulated 
this Society on its success. “He alluded to tbe golden rule that 
the greatest pleasure in life was the yiving of pleasure to 
other people, and said that if he had succeeded in giving them 
pleasure, and they had any little piace in the corners of their hearts 
for him, he felt only too well rewarded. He mentioned the names of 
various musical electricians, Hughes, Swinburne, Spagnoletti, &c., 
and referred to Mr. Alabaster's excellent business management of 
the purse-strings of the Society during the years he was secretary. 
He thought Mr. Lane a worthy follower of Mr. Alabaster, and that 
he kept an even tighter hold. He cordially referred to Mr. 
Izard, with whom he had played ever since they were 
boys, and mentioned the great harmony which had always 
existed between them: Jokingly alluding to the fact that 
Mr. Izard was paid for his services, Mr. Gatehouse said 
he had to pay to belong to the Society, and the Secretary was 
sharp in seeing that the subscription was regularly paid. He 
tendered thanks to Mr. Tucker, Mr. Hughman and Mr. Rentell, and 
especially to Mr. R. K. Gray, the arch-conspirator, from whom he 
had ever received kindness and consideration from his earliest days 
when acting as inspector for Sir Samuel Canning in the cable testing 
department of the Silvertown Co. Alluding to Ysaye, the great 
Belgian violinist, who was eaid to have stated that it was no use 
for anyone to play the violin unless under 7 or over 70 years of age, 
he concluded with words of thanks to the Society. 


Mr. Izard made a short speech, thanking the donors, and alluding 
to the pleasant working with the members of committee and the 
secretaries. With Mr. Gatehouse there had ever been harmony, He 
stated that for the first five years he was accompanist, with Mr. 
Thomson as musical director, and after that he became musical 
director with Mr. Gatehouse. He prized the gift most highly. 


Appointments Vacant.—For the Clyde Navigation 
Trustees, an engineer to take charge of the Clydebank Dock 
Power station; electrician for the Lagos Government Rail- 
way at £300; switchboard attendant for Carlisle (258.); two addi- 
tional assistants in the electrical engineering department at the 
Central Technical College, Exhibition Road (£300 and £150 
respectively). 


The Electro-Medical Quackery Case.—‘ Professor 
Richard was again before the Wolverhampton Police Court last 
week, and furtherevidence was given by those who had undergone 
his “treatment” without beneficial results. The case was again 
adjourned. 


Institution and Lecture Notes.—BirMixncHam Asso- 
CIATION OF MECHANICAL ENGINEERS.—In a paper on The Uses of 
Producer Gas,” read by Mr. A. E. A. Edwards, M.I.Mech.E., before 
this Association on March 15th, the author recommended the use of 
daily log-sheets to keep a check on the consumption of fuel, &c., 
giving examples to show how easily inexpert attendance might 
increase the amount of fuel used. Bituminous fuel producers 
should not be used for powers less than 200 H. p. The Gibson 
pressure indicator was commended as a convenient guide in judging 
whether the proper mixture of gas and air was being used, and as 
an approximate indicator of the power developed (due account 
being taken of the number of explosions) when the constants of 
the engine were known. 


Comparing the cost of town gas with that of producer gas, the 
author showed that the saving effected by the use of the latter was 
not sufficient to compensate for the extra trouble up to 25 f. .— 
Birmingham town gas at ls. 6d. being taken; but with 50 H.P. and 
upwards the saving was considerable. "The running cost of a 
500-H.P. bituminous producer plant was equivalent to using town 


gas at 8d. per thousand. An efficient steam plant driving a factory 


was replaced by gas plant with an economy of more than 20 per 
cent. on the original running cost. 


Royvat INsTITUTION.— The following are included in the lecture 
arrangements after Easter:— Prof. Sir James Dewar, two lectures 
on The Old and the New Chemistry.” The Friday evening meet- 
ings will be resumed on April 27th, when Prof. John W. Gregory 
will deliver a discourse on Ore Deposits and their Distribution in 
Depth." Succeeding discourses will probably be given by the Hon. 
Charles A. Parsons, Prof. J. H. Poynting, Prof. Arthur Schuster, 
Mr. Leonard Hill, Prof. H. Moissan, and Prof. Sir James Dewar 
and other gentlemen. - : 

On Friday evening lest a lecture was given by Prof. P. Zeeman, 
of Amsterdam University, on Recent Progress in Magneto- 
Optics." „ z 


- 


Vol. AR. No. 1,480, APRTE 6, 1908.] 


THE ELEOTRICAL REVIEW. 


561 


Rov AL SOCIETY. 
yesterday :-- 


Dr. W. S. Lazarus- Barlow. On Retardation of the Discharge of an Electro- 
scope by means of certain Kadio-active and other substances," Communicated 
bv Sir William Ramsay, K.C.B.. F. RS 

Dr. E. H. Büchner. On a Mineral, which retards the Rate of Discharge of 
an Electroecope." Communicated b Bir William Ramsay, K. C. B., F. R. S. 

L. H. Walter. On a New Method of Obtaining Continuous Currents from a 
Magnetic Detector of the Belf-Restoring Type." Communicated by Prof. 
Ewing, F. R. B. 

Hon. R. J. Strutt. F. R. 8. On the Distribution of Radium in the Earth's 
Crust, and on the Earth's Internal Heat. 


The following papers were down for reading 


KINd's CoLLEGE.—The forty-sixth annual dinner will be held 
at the Hotel Cecil, on Monday, May 7th. Mr. Justice Grantham 
will take the chair. 

I. E. E. (STUDENTS). 
has been postponed. 

I. E. E. (RBirgMINGHAXM'.— The meeting fixed for April 4th has been 
postponed until thc 25th inst. Dr. D. K. Morris and G. A. Lister 
will then read a paper on " The Testing of Transformers and Traus- 
former Materials"; a paper on A Simple Method of Measuring 
High Voltages " will also be read by Mr. E. A. Watson. 

I. E. E. (I. EEDS).— The third annual dinner of this section took 
place on 29th ult. at the Hotel Metropole, Leeds. There were 70 
guests present from the principal towns in the county. Mr. A. B. 
Mountain, of Huddersfield, cccupied the chair. 

Mr. Robert Hammond, of London, submitted the toast of “The 
Corporation of Feeds," and Mr. R. K. Smithson responded. 

Alderman Matheson, chairman of the Leeds Electricity Com- 
mittec, proposed the health of “The Institution of Electrical 
Fingineers.” The toast was acknowledyed by Mr. R. Kaye Gray. 

Mr. A. G. Lupton, the Pro-Chancellor of the University of Leeds. 
gave "The Leeds Local Section." The chairman, in responding, 
alluded to the useful work the Institution was doing. It was u 
matter of regret that members of other industries did not show 
more interest in the work of electrical engineers, so thatthe latter 
might become better acquainted with the needs of manufacturers and 
others, who might benefit from the applicatipn of electricity to the 
machinery. Mr. S. L. Pearce, chairman of the Manchester Local 
Section, also replied. 

NOTTINGHAM GUILD oF ELECTRICAL ENGINEERS. —Mr. P. H. 
Brown, of the Brush Electrical Engineering Co., Loughborough, 
lectured last week before the Guild on Tramcar Equipments." 

RovanL PHILOSOPHICAL SOCIETY OF GLASdOW.— On 28th ult. 
Prof. James Blyth, M. A., LL.D., read a paper on " The Experi- 
mental Rases of Some Theories in Electricity." 


-The visit to the Amalgamated Press, Ltd., 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELBOTRIOAL Review posted as to their movements. 


Central Station Engineers.—With reference to the 
advance in salary granted to tbe chief electrical engineer at Shipley, 
we understand that the recommendation, which was adopted, was 
as follows :—" Mr. S. D. SCHOFIELD, electrical engineer, from £250 
to £775 per annum, with a further advance of £25 on April ist, 
1907." 

The Dover T.C. has appointed Mr. HaRorpb BnowNSCOMBE as 
junior shift engineer at the electricity works. 

The St. Helens T.C. has been recommended by the Electric 
Supply Committee to increase the salary of Mr. HOLLINGSWORTH 
by £50 a year. 

Mr. HERBERT J. SKINNER, improver at the Urban Electric Supply 
Co.'s works at Weybridge and Walton, bas been appointed as switch- 
board attendant at the Falkirk Electricity Works. 

Mr. FENTON, a member of the Nelson Borough Electricity Staff, 
who is leaving for Canada, has been presented by the employés 
with a handbag, shaving outfit, and pipe and pouch. 

The staff and employes of the Sheffield Electric Supply Depart- 
ment on Friday presented a case of cutlery to Mr. S. E. FEDDEN, 
chief of the department, asa wedding gift. 

The York Electricity Committee recommends the appointment of 
Mr. W. A. TURNBULL, of Bury, 
per annum. 

The Gloucester T.C. has rearranged the electricity station staff, 
with salaries as follows: Mr. A. C. HEALEY, chief assistant and 
station superintendent, £3 per week; Mr. J. B. FELTHAM, station 
engineer, £2; Mr. W. ALLEN, senior charge engineer, £1 15s. ; Mr. 
W. L. THOMAS, charge engineer, £1 15s. ; Mr. J. THAIN, charge 
engineer, £1 5s. ; Mr. H. Hopcrs and Mr. B. A. SMITH. switchboard 
attendants, £1. 

Mr. HERBERT BROADRENJT, chief engineer of the Perth Gas Co. 
(West Australia), is leaving to-day to catch the rfon« at Naples, 
on his return. During his stay he bas placed orders for one engine 
and two sets of condensers with Messrs. Willans & Robinson; one 
500-Kw. generator with the General Electric Co., Ltd.; a 1, 000-11.P. 
boiler, with automatic stokers, with Messrs. Babcock & Wilcox; 4 
balancer with Messrs. J. H. Holmes & Co., and various minor 
orders. 


Tramway Officials.— It has been decided not to appoint 
another traffic manager at Burton-upon-Trent to fill the vacancy 
caused by the present one leaving to take up another appointment ; 
but the general manager has arranged these duties among the 
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other members of his staff, owing to the fact that there is now not 
the same pressure of work in the electricity department, which is 
combined with the tramways, as there was formerly. 

Mr. E. H. Mottram, formerly traffic superintendent of the Poole 
and District Electric Traction Co., Ltd., has received an appoint- 
ment under the Isle of Thanet Electric Tramways and Lighting 
Co., Ltd. 

Mr. A. L. C. Fell notities that the offices of the London County 
Council Tramways Department will on and after April 7th be 
transferred to 62, Finsbury Pavement, E. C., and all communications 
must be addressed there. 


General.—The employes of Messrs. Willans & Robinson, 
of Rugby, on March 20th, presented a gold watch and chain in 
ease, and an album containing the names of the subscribers, to Mr. 
HEN RY T. Gear, chief assistant of the outdoor department, who is 
leaving to take up an appointment in London. 

The Folkestone staff of the National Telephone Co. have presented 
an umbrella and walking stick to Mr. Bacon, chief inspector of the 
district, who is leaving for Leatherhead. 

At a meeting of the Royal Institution on Monday, Prof. J. Perry, 
F. R. S., was elected a member. 

At the meeting of the City of London Corporation last week, the 
resignation of Mr. H. LEkSLIE Dixon, the inspector of overhead 
wires, was reported. The Streets Committee was instructed to 
report upon what steps ehould be taken with regard to the future 
inspection of overhead wires. 

At last week's meeting of the board of the National Telephone 

Co., the vice-President, Mr. GEORGE FRANKLIN, was unanimously 
elected as president of the company in the place of Sir Henry 
Fowler, M.P., who had resigned. Mr. SamueL HERRICK BANDS 
was elected as vice- president. 

Mr. W. PoLLARD Dio B has changed his address from Trafalgar 
Buildings, Charing Cross, to 82, Victoria Street, S.W. 

The Bridlington T.C. has increased the salary of Mr. T. E. Morr, 
chief clerk, electricity department, by £9 10s. per annum to 
April 1st, 1907, and then by annual increments of £6 10s. per 
annum to £104. 

Mr. T. W. SuErriknp, A. M. I. XI. E., A. XI. I. E. E., who opened and 
managed for some four or five years the Manchester branch office 
of the British Thomson-Houston Co., Ltd, bas been appointed 
district manager for Messrs. C rompton & Co., Ltd., to control a 
laryer district, including the Lancashire and North-Western 
Counties. The chief oftices and new showrooms for this district 
are at Woodall's Buildings, 42, Deansgate, Manchester. 

At the staff dinner on Friday, of the Brigbton general statt of the 
National Telephone Co., an illuminated address was presented to 
Mr. F. W. TAxLon, district manager, as a token of esteem. 

Mr. L. R. LEE is proposed by the Fire Brigade Committee of the 
L. C. C. as electrical and mechanical engineer at a salary of £400 4 
year, and Mr. V. A. CoRNELICS as assistant electrical engineer at a 
salary of £200 per annum, both appointments being in connection 
with the inspection of the electric lighting and heating and other 
mechanical arrangements at theatres and other places of public 
entertainment. The number of applications for the first position 
was 185, and 259 were made for the second position. 

The Australian Mining Standard says that Mr. JohN HESKETH, 
formerly Commonwealth electrical engineer in Queensland, bas 
been appointed chief electrical engineer to the Commonwealth 
Government. The salary is £750 per annum. 

Our readers will be pleased to learn that Sir WILLIAM PREECE 
has recovered from his indisposition, and is now back at his office 
again. Weare also glad to be able to report that Mr. ALEXANDER 
SIEMENS, who has been ill for the last three or four weeke, is now 
getting better, and the doctor hopestbat he will be able to go away 
for a change some day next week. 

The Czar has conferred tho gold medal For Zeal,” with the 
ribbon of St. Stanislaus, upon Mr. James SHEPPARD, A. Inst.E.E., 
member of the Executive of the British Fire Prevention Committee, . 
and cbairman of the International Fire Library. The King has 
vranted permission to Mr. Sheppard to wear the medal. Mr. 
Sheppard was the hon. meeting secretary at thc International Fire 
Prevention Congress of 1903. 


Obituary.—The funeral of the late SAMUEL SUDWORTH, 
of the inspecting staff of the British Electric Traction Co.. took 
place on Monday, the 2nd inst., at the Haydon’s Park Cemetery, at. 
Wimbledon. The deceased gentleman had been in poor health 
for some time, but final failure came somewhat rapidly. A con- 
siderable number of his friends attended at the Cemetery, including 
a contingent of past and present members of the staff of the 
B. E. T. Co., where the deceased was much liked for his unassuming 
and kindly disposition. In the course of his duties he carried out 
very numerous testa on the current consumption of electric tram- 
cars, and accumulated & fund of information relative to current 
consumption on different gradients that should ultimately be of 
value when taken in hand and worked into statistical form. ; 


CITY NOTES. 


National Electric Construction Co. 


THE meeting of this company was held at Winchester House, E.C., 
on Wednesday under the chairmanship of Mr. L. B. Schlesinger. 

In moving the adoption of the report, the CuargMaw said the net 
profit for the year was nearly £4,000 better than for the preceding one. 
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The Musselburgh Electric Tramways and Light undertakings were 
transferred to Musselburgh and District Light and Traction Co. from 
July lst. The profit from this undertaking for the six months ending 
‘December 31st last, was sufficient to pay the debenture interest, 
and the preference share interest, and to place a substantial sum to 
reserve. Having regard to the time it took to develop an electric 
light undertaking, they could congratulate themselves on the 
result. The company held 22,900 5 per cent. debentures, 20,860 
preference shares, and 20,551 ordinary sbares, but the ordinary 
shares had not been valued in the accounts, although the directors 
looked upon them as a valuable asset. They had an application 
before the Board of Trade for an extension of 44 miles to Port 
Seaton, which would when constructed add considerably to the 
value of the undertaking. He wae glad to say that their electric 
light undertakings at Bo’ness and Carnarvon were making excellent 
progress. The accounts of those undertakings were made up to 
March 25th, so he was not in a position to say what the result of 
the first year's working would be, but he believed he would be 
right in saying that they would make a profit. It would take a 
year or two before the profit would be sufficient to cover the 
interest and sinking fund instalments which they had to pay, but 
they had made ample reserves out of the construction fund to 
meet them. They had completed similar agreements with Paignton, 
‘Wisbech, Basingstoke and Ormskirk, but the Board of Trade had 
raised a legal point which might prevent the contracts being 
carried through. They, however, had not abandoned all hopes of 
the difficulty being removed, but that, of course, would take time. 
The delay was of no importance; iu fact, he might say it was 
welcomed, as they had a large amount of work in hand. The 
company had secured the contracts for the construction and 
equipment of the tramways between Rotherham and Mexborough 
and the tramways at Torquay, and he was glad to say excellent 
progress had been made, and it was expected that those under- 
takings would be opened for traffic in a month or two. The company 
had taken a financial interest in both the undertakings, and they 
were satisfied that the interest taken would result in a profit to the 
shareholders. Within the last few weeks they had received from 
the Dolter Electric Traction, Ltd., a contract for laying the surface 
contact system at Hastings, subject to the Council's consent. He 
might mention that earlier in the year an arrangement was entered 
into with the Dolter Co., by which the company was to be the 
Dolter Co.’s sole contractors for a certain period. The arrangement 
was not entered into without the fullest investigation into the 
system by their engineer,in whom they had the greatest con- 
fidence, and he was glad to say that his opinion had been confirmed 
by Sir Alexander Kennedy, who was considered to be one of the 
finest tramway experts in the country. They belieyed there was a 
big future for the system, and the arrangement they had made 
would result in plenty of work for the company. "They had quite 
recently secured the contract for constructing and equipping the 
tramways in Rhondda Valley, subject to the approval of the Board 
of Trade. The contract price was about £227,000. They also had 
a considerable interest in the Construction Syndicate, which they 
believed would yield them a substantial profit. The opinion of the 
directors as to the nature and soundness of the scheme had been 
confirmed by the correspondence which had appeared in financial 
and other papers, and the hysterical warnings from the Taff 
Vale Railway manager; so they would see they had plenty of 
remunerative work in hand, which he hoped would enable them to 
show better results for the year 1906, than those of the year under 
consideration. Turning to the accounts, and taking the profit and 
loss accounts, they would see that the net management expenditure 
was £6,393. As a matter of fact, the actual expenditure was 
£7,200, and the difference was accounted for by remuneration and 
office rent, and secretarial services for the various syndicates and 
companies they were connected with. Directors’ fees were the 
same, with the exception that the fees of the resident director, Mr. 
Bernheim, were no longer payable, as he had resigned that 
position. Mr. Bernheim, however, had continued to give even 
more of his time to the business of the company. Allowances on 
contracts were £733 against £1,054, which was an item which 
should not increase to any extent. On the revenue side, the 
revenue from free-wired installations was £2,847 against £3,061 
for the previous year. This was a fluctuating revenue, and 
depended to a great extent on the current taken by the various 
consumers, and a number of installations were disposed of during 
the year. The revenue showed a return of 8 per cent. on the 
capital expenditure as it now stood valued in the books. Profit on 
contracts completed and in progress was £27,882 compared with 
£25,933. A new item was “ interest on investments,” which was 
mainly from the Musselburgh undertaking. The balance brought 
down was £23,583. They had again made ample provision for 
reserve and depreciation, having set aside £13,684, as compared 
with £10,111 in the previous year. During the year they had 
issued 19,800 shares at par, and they intended to offer 31,729 
ordinary shares at pur to the shareholders. By this issue the sub- 
scribed capital of the company would be increased to £170,000, or 
just over two-thirds of the nominal capital, and this would, he 
hoped, enable them to obtain an official quotation on the Stock 
Exchange The mortgage of £8,000 was paid oif early that year, 
and the reserve fund had been increased by £6,500, bringing it up 
to £7,000. The reserve against capital charges on town lighting 
installations stood as in the last balance-sheet, as they considered 
it quite sufficient. The sum due to sundry creditors, £57,201, was 
£17,000 more, but whereas in 1904 the work in band was £49,000, 
at December 31st last it was £112,000. Since the end of the year 
they had paid off accounts of £77,000. On the other side of the 
account the purchase of the business stood at £27,064, and 
instead of writing this off the board felt it a better policy 
to create a substantial reserve account. The depreciation written 


an increase of fully 7 per cent. (£613). 


off free-wired installations now amdunted to £13,100. The invest- 
ments at cost, £63,067, compared with £49,060, and the increase was 
xccounted for by the financial interest the company had taken in 
the Mexborough and Rawmarsh and Torquay Syndicates. They 
were at present applying for powers to construct tramways at 
Folkestone, Sandgate and Hythe, and in Yorkshire between Hud- 
dersfield and Halifax, and the prospects of obtaining the powers 
sought for were promising. The general manager told him that 
unless anything unforeseen happened the results from the present 
year's working should compare very favourably with the resulte 
shown in the accounts before them. In conclusion, the chairman 
referred in eulogistic terms to the services of Mr. Jervis (a director), 
Mr. Cownie (manager), Mr. Mitchell (chief engineer), Mr. Stanley 
(the engineer-in-charge at Mexborougb), and Mr. O'Hara (in charge 
at Torquay). 

Mr. Jervis seconded the motion, and referred to the bigh 
character of the work carried out by the company. 

The report was adopted without discussion. 


— ————— M——— — « 


Clyde Valley Electrical Power Co. 


SIR Davip RtcHMOND presided at the half-yearly meeting held at 
Glasgow, on 29th ult. 

The SECRETARY read the directors’ report for the peried from 
July 1st, 1905, to December 31st, 1905, which stated that under the 
remit to them at the last half-yearly general meeting, they had con- 
sidered the advisability of carrying the premiums paid to the original 
syndicate, or any part thereof, to a special revenue reserve account, 
but had agreed that consideration of the matter should be delayed 
till the further development of the business. Both the Motherwell 
and Yoker generating stations were now in operation. 'l'he demand 
for current throughout the area of supply had been very 
encouraging, especially st the Motherwell station, where tbe 
directors had found it necessary to instruct the contractors to 
proceed at once with the construction and equipment of addi- 
tional plant. Contracts for supply to the extent of 4,843 E. . 
had already been made, and numerous important contracte were 
under negotiation. The output of current for the half-year 
amounted to 154,873 units. The subscribed capital of the company 
still stood at £600,000. 

The CHAIRMAN said that the Yoker station commenced to give a 
partial supply in August, while the Motherwell station commenced 
iu the beginning of January last, so that the latter's output was not 
included in the present report. The work which had been done at 
Yoker had consisted of the supply of electric power and lighting to 
customers within the burgh of Clydebank, under the Clydebank 
Ligbting Order, which had been taken over by the company. 
That business, continued Sir David, had not yet developed 
sufficiently to show a profit, for, as they would see 
from the accounts, the results of the half-year’s working of 
the Clydebank undertaking had been a small loss. This, it 
was hoped, would be shortly turned into a profit when the 
demand for current increased. In addition to the burgh of Clyde- 
bank, the Yoker station had supplied a number of power customers 
in the district, but the supplies under these contracts had been 
small. Contracts had now been made and work started with the 
shipbuilding yard of Messrs. Napier & Miller, Old Kilpatrick, and 
he was glad to say the supply had given every satisfaction. Many 
applications from other shipbuilding and engineering works in the 
Yoker area were now under consideration, and there was every 
possibility of an increasing demand from these works. Con- 
tinuing, the Chairman said that new cables had been laid across 
the river Clyde at Renfrew in order to comply with the 
demand for power in that district. At Motherwell the demand 
for current had been so great that the board had recently decided 
to largely increase the plant at that station. This demand had 
come not only from steel works, engineers and bridge builders, but 
also from colliery owners. They would see from the revenue 
account that the total expenditure during the half-year under this 
head had been £7,590, while the total receipts had been only £454. 
They would bear in mind, however, that that accrued from the 
working of one station fora few months only. The directors had 
resolved, with the approval of the auditors, to carry £5,000 of this 
expenditure to the preliminary expenses, the stations not having 
been in operation for the full period, as already explained. Mr. 
Andrew Rintoul had resolved to retire from the board. 

Mr. J. H. LvkacH seconded, and the report was unanimously 
adopted, after which Mr. Lukach and Mr. O. H. Baldwin were 
re-elected directors. 


Winchester Electric Light and Power Co, 


AT the annual meeting held on 27th ult., the directors’ report us 
published in our last issue, was adopted. 

The CHAIRMAN (Mr. T. F. Kirby) said the gross revenue showed 
This had been earned at an 
increased expenditure of only £241. The fuel showed a reduction 
of £146, as coal had been cheap during the past year and they 
were able to burn small coal in the furnaces, which created a 
saving. There had been an increase of rates and taxes from 
£126 in 1904, to £251 in 1905. The divisible profit, which was 
£3,397 in 1904, was only £2,788 for 1905. 'The reduction of 
profit was due to various causes of a temporary nature, chiefly to 
the cost of tbe electrical exhibition held last May, end to some 
experimeptal street lighting they indulged ip for the benefit of 
the citizens in 1904, and also to the conceding of free lampe. to 
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customers. It was very difficult to drive into the heads of the 
consumers in Winchester that when their lamps got black they 
could change them. That was a considerable concession which was 
equivalent to a reduction of the charge per current, and he thought 
if it were better known it would be more appreciated. 

Mr. GRIPPER, in seconding, said they had now come to the stage 
that d capital expenditure had practically for the present come 
to a end. 


— M MÀ — 


Chiswick Electricity Supply Corporation. 


Tux directors’ report for 1905 says that the progress made by the 
corpOration's undertakings at Chiswick and Aberystwyth continues 
to be satisfactory. During the year £6,554 has been expended on 
capital account for machinery, mains, free wiring, &c. At Chiswick, 
ut the end of 1905, the equivalent of 36,244 lamps of 8-c.P. was 
connected to the mains, as compared with 29,658 at the end of 
1904. At Aberystwyth the equivalent of 13,613 lamps was connected, 
as compared with 11,902 in 1904. The total profit for the year 
amounted to £5,726. Out of this sum interest on debentures 
amounting to £2,127 has been paid, and £332 has been carried to 
depreciation reserve account, leaving a balance of £3,267 to the 
credit of net revenue account. This the directors propose to apply 
to the payment of a dividend on the ordinary shares at the rate of 
54 per cent. per annum for the year. A summary of progress” of 
both undertakin gs has been prepared by the managing director, Mr 
W. B. Esson, and it accompanies the report.! 


Bruce Peebles & Co. 


THE annual meeting was held at East Pilton on March 28th. Mr. 
W. CARMICHAEL PEEBLES presided, and in moving the adoption of 
the report (see ELECTRICAL Review, March 23rd), he went over the 
figures contained therein, showing the proposed disposal of the 
available balance. The sum of £40,285 (see report) compared with 
£29,147 in the previous year’s accounta. The recommendation of a 
64 per cent. dividend (an increase of 4 per cent.) was conservative, 
but the directors considered they were thus conserving the best 
interests of the shareholders, as they proposed, besides adding 
largely to the reserves, to write off the whole of the preliminary 
expenses and half of the expenses incurred by the new issue, 
making altogether £8,091" At last year's meeting it was stated 
that the directors hoped to write off the whole of the preliminary 
expenses, and they had been able to do this; and not only so, but 
to recommend so large n sum as £3,658 additional for the expenses 
of the new issue. This would leave a balance of £3,658 to be 
carried forward, which it was expected would all be written off this 
year. The general reserve account was increased by £7,000, 
bringing it up to £15,000, and the sbareholders' special reserve 
fund would be brought up to 47,722. Thus the company had now a 
total reserve of nearly £23,000, and had paid oif over £12,000 of 
preliminary expenses. Comparing the figures in the balance-sheet 
with those of 1904, on the liabilities side the debentures with their 
accrued interest amounted to £76,099. These debentures were 
issued for a period of three years. The debts due by the company 
amounted to £206,095, against £119,823 last year, an increase of 
£86,271. This large increase was entirely in line with the great 
extension of the company’s business. The turnover for the year 
amounted to £620,710, as compared with £338,735 last year; the 
orders and contracts booked during 1905 were nearly three times 
the amount received in 1904. That very great increase had not 
been carried out without large additional expenses in connection 
with staff and other outlays. Many new openings for business 
had been secured, which the directors felt sure would 
augur well for the company in the coming year. In addition 
to this, a great amount of work had been done in the shops, which 
could only be described as development work in connection with 
the bringing out of new types of machines, and the exploiting 
during the year of patented machinery acquired by the company. 
Stock, atores and work in progress had increased from £63,119 to 
£98,093, being an increase of £34,974. This increase was entirely 
due to the large amount of work on hand for orders and contracts 
going through the shops, and the necessity of keeping a certain 
number of stock machines and parts required for giving quick 
delivery, which was an all-important factor in the present-day 
competition. The debts due to the company, including book debts 
and current contracts, amounted to £238,152, as against £152,162 
last year, which showed a difference of £32,058 over debts due by the 
company. The shares in power and traction companies which had 
been taken in part payment of certain contracts, had been valued 
in a conservative manner by the directors, and stood in the 
books at £64,145. In regard to contracts completed during the 
last 12 months and in hand, he would mention the hydro-electric 
installation which the company was completing at North Wales. 
The value of this contract amounted to over £250,000, and consisted 
of a central station of 10,000 E. P. to utilise the Falls of Snowdon. 
A considerable amount of this power had already been sold to the 
large quarry owners and others, the bulk of the motors for which 
this company was supplying, and would be in operation 
during the next two months. The North Wales Power Co. 
were her extending their sphere of operations by building 
another station of similar capacity at Conway, the con- 
tracts for which would be carried out by this company. 
There were also the Falkirk and District Tramways, the Scottish 
central powe? station, and the Fife electric power station, all of 
which had been completed and equipped by this company, had been 
started during the past year, and were in full operation. The company 


was just completing an installation of 10,000 H.. at the Durham 
Collieries Electric Power Supply Co., which was doing remarkably 
well. Over twenty million units had been already booked before 
the station started. The whole equipment was supplied and built 
by the company, which also supplied several of the large collieries 
with electrical equipments. The Sunderland District Tramways, 
which were also built by the company, were being supplied from 
this station, and were in couree of completion. The Canadian 
Electric Traction Co., a line of thirty miles, which the company 
was building in Ontario, Canada, would be running in the early 
summer. The company had lately secured the contract for the 
Shanghai Tramways, to the value of, approximately, £300,000. 
Immediate extensions were already contemplated, which would 
increase the total value of the contract to approximately half a 
million. Further contracts recently secured included a hydro- 
electric installation for Mussoorie in India, the Wemyss tramways, 
and two large tramway concessions in Brazil and Northern India, 
the benefits from which it was expected would be derived during 
the present year. The company was also interested in several Bills 
now before Parliament for further tramways. These included 
extensions to the Falkirk District Tramways, Dunfermline and 
Naval Base Tramways, Ardrossan, Saltcoats and Stevenston 
Tramways, and Folkestone, Sandgate and Hythe Tramways. 
The company was also experiencing a good demand for its patented 
motor-converter, which had been taken up on a large scale by the 
Great Western Railway Co., for the electrification of the Metro- 
politan District, and several of the larger Corporations and power 
companies. Orders to the value of over £50,000 had been either 
completed or were in course of progress for this particular type of 
apparatus, representing some 30,000 H.P. The gas department at 
Bonnington continued to give satisfactory results. 

Mr. Henry MuxGALL seconded the motion, and it was adopted. 

Messrs. M. T. Pickstone and A. W. Tait were re-elected directors 
of the company. 

In acknowledging a vote of thanks, the CHAIRMAN said that the 
large contracts which had been secured by the company during the 
past two years were mainly owing to the untiring zeal and ability 
shown by Mr. Roland S. Portheim, who was in command of the 
London office. 


Willans & Robinson, Ltd. 


THE directors’ report for the half-year ended December 31st, 1905, 
«bows a loss of £1,202 for Rugby, and £11,873 for Queen's Ferry, or 
£13,075 in all, which compare with losses of £8,617 and £14,286 at 
the two places respectively, or £22,903 in all, in the preceding half- 
year. These figures show a distinct improvement, and as the 
total amount reserved for depreciation is £15,874, it will be seen 
that the result of the half-year's trading has iuvolved nothing 
beyond a book loss. The conditions of trade are still highly 
unfavourable as regards prices, and the work of supplementing, by 
new branches of manufacture, the old-established but now less 
profitable speciality of the company is still in an early stage. In 
the most important of these new branches,.the manufacture of 


steam turbines, much success has been achieved, and the directors 


confidently hope that, so far as Rugby is concerned, the era of un- 
profitable working is nearly at an end. As regards Queen's Ferry, 
the directors think it better to keep the works going, with a view 
either to developing a successful business, or to disposing of the 
works as a going concern, rather than to close them and face the 
very serious loss which would then be inevitable. The cost of 
production of boilers has been materially lessened by arrangements 
with the patentees in France, and it does not appear unreasonable 
to hope that better prices may again prevail It is to be remarked 
that the comparison between the results of last half-year's working 
at Queen's Ferry and those of the preceding half-year is in reality 
more favourable than is shown by the reduction of the loss upon 
the balf-year's working from £14,285 to £11,873. In the preceding 
half-year, the loss at Queen's Ferry was reduced by the receipt of 
royalties to the extent of £2,025 upon boilers made by sub-licensees, 
which did not arise in any way from trading operations at Queen's 
Ferry. Inthe last balf-year there is no such sovrce of revenue. 
The company's steel is becoming widely and favourably known. It 
will be seen from the accounts that upon the whole the company 
makes fair progress towards recovery. Great attention has been 
given to the financial position, which is now satisfactory. Mr. 
G. W. Anderson, who was elected upon the board in 1904, has 
given great attention and devotes much of his time to the over- 
sight of the business at Queen's Ferry. 'The board is desirous that 
Mr. Anderson, who has gone to reside at Chester, so as to be near 
the works, should definitely undertake this duty, and they recom- 
mend that his be increased from 4250, as fixed by the 
resolution of April 27th, 1904, to £500 per annum, as a sum more 
consonant with the considerable amount of time he gives to the 
business of the company, and with the value of his services. a 
resolution will be proposed to this effect. 


Anglo-Argentine Tramways Co. 


THE directors report that the result of the working of the com- 
bined systems (Anglo-Argentine and City of Buenos Ayres Tram- 
ways Companies) for the year 1906 shows the gross receipts to be 
£720,489, less working expenses (which include various items 
amounting in the aggregate to £50,000, carried to depreciation 
renewal fund), £464,873. Adding the amount brought forward 
from 1904, £5,922, there is an available balance of £261,538. 
Debenture interest and sinking fund require £16,562; annuity 
paid to the City of Buenos Ayres Co., £71,060; preference 
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dividend at 53 per cent., £71,502; interim dividend of 3s. per 


share paid on the ordinary shares, £25,500; sinking fund for 
preference and ordinary shares, £4,200; carried to resetve fund, 
£20,000 ; leaving a balance of £52,714. The directors recommend 
that a final dividend of 5s. per share, free of income-tax, be paid on 
the ordinary shares, which will absorb £42,500, making 8 per cent 
for the year, leaving £10,214 to be carried forward. "There is no 
change to report in the gold premium, which remains at 127˙27 per 
cent. The conversion to electric traction of the lines of the City " 
system having been only partially completed during the year, the 
usual working comparisons with former figures are rendered of no 
practical value. E 
The general manager’s report states that the number of passengers 
carried by this company during 1905 was 82,442,410. The population 
of the city is now over one million inhabitants. The outlook for the 
future is bopeful if no political disturbances or labour troubles 
should arise, and it may be anticipated that when the remainder 
of the horse routes are converted to electric traction, the ratio of 
increase in the company's business should be greater than in the 
past year. The permanent way is in good condition, repairs having 
been carried out with regularity, but in certain streets the great 
strain of the very heavy traffic is beginning to tell on the lines, and 
there are certain portions of the track which may shortly require 
considerable repairs. By far the greater portion of packing of 
tracks during the year has been éarried out in asphalt. paving. This 
was due almost entirely to the very bad quality of asphalt used, 
which caused the paving to give way closeto the tracks on account 
of the custom of drivers of all vehicles in the city of following the 
tramway tracks. Matters were allowed to go so far by the muni- 
-cipality, in nearly all streets paved with asphalt; that in many 


places the asphalt was entirely worn away, and the concrete beam . 


laid bare to the street traffic, which naturally caused the permanent 
way to deteriorate at once. A very large proportion of the conctete 
beam, in tracks laid in this class of paving, has, therefore, had to be 
entirely renewed during the year. In a few places repairs were 
carried out also in wooden and granite paving, but the cost of these 
per metre of track was about one-tenth of those in asphalt paving. 
The overhead wire in many places had to be; renewed, especially 
on curves, where the wear and tear is very great. In most 
cases, the wire used for removal is of the same class as 


that used in the construction of the city lines, which will 


give better results. The installations have been thoroughly 
and systematically revised and kept in good repair. 138 new 
motor-cars have been put in service, 34 closed trailers and 
35 open trailers—horse cars converted—have also been put in 
service. The total number of cars in service at December 31st 
amounts to 902. 

The directors consider that in view of the increase of the busi- 
ness of the company, it is desirable that the board should be 
empowered to appoint a managing director. In Mr. H. F. 
Gunning the board have a gentleman of wide experience of tram- 
ways in Buenos Ayres (he having been the company's general 
manager for a period of 30 years), and it is the intention of the 
board to appoint him managing director. 


— — — ee — 


Brush Electrical Engineering Co. 


Tur meeting was held on Tuesday at Salisbury House, under the 
chairmanship of Lord Vaux of Harrowden. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 30th), the CHAIRMAN said that a year ago he ventured to 
speak with some confidence as to the future of the company, not- 
withstanding the depressed state of the electrical manufacturing 
industry—a depression which continued during 1905, covered by the 
report. He thought they would admit that the report somewhat 
justified the hopeful expectations they indulged inlast year. "They 
found the gratifying statement that the works output for the year 
was the largest in the company's history, and that announcement, 
coupled with the recommendation that the company should 
resume the payment of dividends on the ordinary shares, 
would probably convey the impression that the business was 
in a more prosperous condition than for some years past. 
‘The shareholders might naturally ask the question whether 
they owed the more successful results to any extraordinary 
circumstances, and he might say that while they had derived sub- 
stantial advantage from their interest in the Bombay Electric 
Supply and Tramways undertaking, yet they had written down 
various items in their accounts, so that the larger profits available 
for distribution were fair evidence of the normal growth of the 
business, In other words, the accounts represented the state of 
their business, which they expected to improve upon, and they were 
not unique or abnormal. Turning to the accounts, the first item 
on the debit side of the balance-sheet in which there was a change 
was loans and overdraft from bankers, which had been reduced 
from £75,242 to £31,423. Sundry creditors and hills payable were 
£62,762, compared with £118,250 in the previous account. On the 
other hand, the general reserve was increased from £9,449 to 
416.449, and the depreciation reserve had increased from £45,106 
to £52,000, and the balance to profit and loss account from £25,050 
to £34,719. In the note on that item they would see that the figure 
representing their divergent liability on shares and promotion 
schemes had been reduced from £81,836 to £68,203. On the 
other side of their balance-sheet the value of their freehold 
and leasehold factories had gone up 46, 491, representing 
expenditure during the year. Stock had been reduced by 
425, 000, and sundry debtors by £21,000. Their investments stood 
at £170,534, as compared with £141,583. In the profit and loss 
account their genera] charges were shown to be a little higher 


terms arrived at had been. 


owing to the greater volume of business transacted. On the other 
side they had a gross profit on trading and from other sources of 
£73,929, as against £63,228 in 1904. At the same time the profit 
realised from sales of and interest on securities was £8,001, as 
compared with £4,958. Referring to the various branches of their 
work, he would remind them that at previous meetings it had 
been intimated that they were going through a waiting period in 
several departments and that expenditure had been incurred out of 
revenue which would show an effect hereafter. In 1905 they felt 
that they were beginning tu reap the fruits of the patient study 
and close application of the staff in recent years in regard to 
rolling stock and in the building of steel cars in regard to 
which the reputation of the company would bear comparison 
with any other firm. The only orders placed in this country 
of any considerable, quantity cf stec) railway cars, viz. 
the Great Northern and City and the Metropolitan Railways, 
had come to their works. When the time came, as he believed it 
would, that railway managers would realise the suitability of steel 
construction, the company would be in a good position for meeting 
any demand. If, however, their customers preferred to continue 
the timber rolling-stock, they were able to turn out carriages cqual 
to those produced in any part of the world. The facilities which 
they were now providing for turning out various types of rolling- 
stock were somewhat exceptional, and it might interest them to 
learn that they had a complete plant for making carriages non- 
inflammable. With regard to electrical machinery, great progress 
had been made. The Brush-Parsons turbine with the reciprocating 
engine had occupied the close attention of the expert staff for some 
years, during which period they had been more intent on perfecting 
the design of those machines than on pushing their sale. They 
were now satisfied as to their qualities, and in recent com- 
petition with the best firms they had secured numerous 
and important orders in consequence of the excellence of 
their staff. They were looking for a large business in this depart- 
ment at home and abroad. The electrical apparatus department 
continued to increase, as the merits of Brush design and workman- 
ship became more appreciated. They had been paying vreat 
attention to electrical machinery for the textile and colliery 
industries, and since its foundation, he might say that the Brush 
Co. had never been in a healthier condition for carrying on the 
remunerative manufacture of numerous types of machinery pro- 
duced at Loughborough. The existence of such a variety of manu- 
factures at their works had certain advantages, although they were 
well aware that large profits were made by firms selling only one 
class of goods. He would like, however, to say that all the articles 
manufactured at their works had connection with one another. 
They trusted that they were now in a favourable position to 
make the most of their opportunities in the electrical manufacturing 
industry, even altheugh the depression in trade still existed for 
some time. In conclusion, he thanked the staff at Loughborough 
and elsewhere for the thorough way in which they had assisted the 
company. 

Mr. W. L. Manaen seconded the motion. 

Sir CHARLES Rivers WILSON congratulated the company on the 
steady progress which they were now making. 

Replying to questions, the CHatiRMAN said that they hoped to be 
able to pay a good dividend without any re-arrangement of the 
capital. So far as the item for good will was concerned, that made 
no difference in the amount of money the company could make. 
The Australian accounts were not yet to hand, but there was nothing 
behind that. 

The report was then adopted. 


The British Electric Transformer Co. 


THE third ordinary general meeting of this company was held on 
Thursday last week at the Cannon Street Hotel, Mr. E. Phillips 
presiding. 

In moving the adoption of the report (see ELECTBICAL REVIEW, 
March 30th), the CHAIRMAN said the accounts were not in the bands 
of the shareholders as early as usual this year. The reason wasthat 
the directors wished to be able to let the shareholders know tbat 
they had effected the sale of their transformer patents in the 
United States. That sale had now been completed, though the 
directors did not think it would be advisable to state what the 
They considered them very satisfac- 
tory, however. The accounts, generally, showed a very satisfactory 
state of affairs, and the directors recommended a dividend the same 
as in 1904. The general charges were somewhat higher, and there 
was no bad debt. Their customers were corporations, railways and 
firms of high standing, so that they were in the happy position of 
being relieved from anxiety. The amount of profit earned was 
somewhat less than during the previous year, but then that year was 
& record one. One reason why the profit was not so large was the 
price of copper, which had greatly increased the cost of production. 
The directors were not in a position to raise the price of trans- 
formers in the same ratio, and owing to the excellence of the articles 
they turned out, they were able to hold their trade. The output of 
trausformers in 1905 was very much larger than in 1904. A large 
amount of the work was executed under pressure, necessitating the 
working overtime. This also increased the cost of manufacturing 
considerably. The directors were doing everything to lower the 
cost of production, and to this end they had installed improved 
machinery. They hoped at an early date to drive the whole of | 
their machinery by electricity instead of by gas engines, ns at 
present. Last year Mr. Berry presented the company with several 
patents. One of them, the Berry series gear, would, it was thought, 
when better known, appeal to all lighting companies. 

The report was adopted. 
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Metropolitan Electric Tramways.—The report for 
1905 states that the revenue amounted to £171,797. The gross 
traffic receipts, which amounted to £140,040, show an increase of 
£58,197 over the previous year, the increase being mainly the 
result of the electrification of the remaining puo of the com- 
pauy's tramways and the opening for traffic of some of the light 
railways. Out ofthe surplus of £42,050, the directors recommend 
& dividend on the ordinary shares at the rate of 3 per cent. per 
annum, and the placing of £6,600 to a reconstruction ahd renewals 
“fund, carrying forward £4,701. The company’s investment in the 
North Metropolitan Electric Power Supply Co., including loans, 
amounted at December 31st last to £321,623. The company has 
subscribed for 26,790 further shares in the Power Supply Co., and 
now holds 30,000 shares of £10 each, of which 4,260 are fully-paid 
and the balance *£7 paid. The North Metropolitan Electrical 
Power Distribution Co., the whole of the shares in which are held 
by the Power Supply Co., is already supplying,electricity at Barnet 
and Hertford, and has obtained a lighting order for Ware and an 
amendment order in respect of Barnet, and is now commencing 
work in connection with the order authorising the distribution of 
electricity in Enfield. The Electric Lighting Order of St. Albans 
has been acquired from the Corporation, and an order has been 
obtained authorising the distribution of electricity in the district 
outside the town. 


Underground Electric Railways Co. of London.— 
At an extraordinary general meeting on Tuesday the directors were 
authorised to from time to time, at their discretion, raise or borrow 
or secure the payment of any sum or sums of money for the pur- 
poses of the company not exceeding £5,000,000, in addition to the 
amounts which they are at present authorised to borrow. Mr. E. 
Speyer, who presided, said that the amount was part of the original 
estimate. ; 


Oriental Telephone and Electric Co.— The directors 
have resolved to recommend at the annual general meeting on 
30th inst. (subject to final audit of the accounts) the payment of n 
dividend at the rate of 6 percent. per annum on the preference 
shares for the half-year ended December ‘31st last, less income-tax, 
und a final dividend of 4 per cent. on the ordinary shares issued, 
free of income-tax, making a total of 7 per cent. for the vear. The 
share transfer books will be closed from April 19th to April 30th. 


Prospectuses.— Lancashire United Tramways, Ltd.— 
This company, which is continuing the linking together of the electric 
tramway systems of the manufacturing centres in South Lancashire, 
in succession to the South Lancashire Electric Traction and Power 
Co., Ltd., whose powers it has been taking over, has been before 
the public with an issue of £250,000 prior lien 5 per cent. debenture 
stock. The list was to close on Tuesday last. he lines already 
constructed connect Liverpool with Bolton and Wigan vd St. 
Helens, with certain useful branch lines; and the proceeds of the 
present issue will be partly applied in extending these lines toa 
route length of 34 miles by additions which should greatly increase 
the public utility and enhance the earning capacity of the whole 
system. Connection will be made with the Manchester and Salford 
Corporation Tramways, completing a through route from Liverpool 
to Manchester, and from Manchester to Bolton. The directors’ 
policy includes the auxiliary employment of motor-omnibuses and 
the carriage of goods and coal. The stock is secured by a first 
charge on the tramway undertakings and generating stations of the 


company, and a floating charge on all other assets of the company. 


The prospectus appeared in our advertisement pages last week. 


Britannia Electric Lamp Works (1905), Ltd. -The Finuncial News 
says that a prospectus is in circulation invitiog subscriptions for 
5,000 ordinary and 10,000 preference shares of £1 each. In the 
assets £5,000 is stated for leasehold premises, machinery, plant, 
patents, and secret processes, and £7,768 as the “goodwill of 
business." 


Babcock & Wilcox, Ltd.—The directors recommend a 
tinal dividend of 8 per cent. on the ordinary shares, together with 
u bonus of 4 per cent., making 20 per cent. for the year. 


Kalgoorlie Electric Power and Lighting Cor- 
poration.—The directors announce that interest. on the 6 per cent. 
cumulative preferred shares accrued from January 1st to September 
30th, 1901, will be paid on April 25th. 


^. 


Potteries Electric Traction Co.—Mr. G. F. M. 
Cornwallis-West presided at the meeting held on ?8th ult. at 
Hamilton House. In moving the adoption of the report, he referred 
tothe continued depression of trade in the district, especially in 
the first half-year. The ordinary dividend was reduced from 5 per 
cent. to 4 per cent, but the amount placed to depreciation and 
reserve fund was double what it was in the previous year. It was 
essential to build up a reserve proportionate to the capital, if the 
company’s financial position was to be put on a sound footing. The 
traffic receipts showed an advance of £1,000; and so far this year 
they had increased by £1,200, and the expenditure by £300, leaving 
a net gain of £900. Owing to the attitude of certain local autho- 
rities, the board had had to abandon for the present their scheme 

. for the transportation of minerals and heavy goods. Before tram- 
ways could be superseded by motor-omnibuses, it would be 
necessary so invent and produce a vehicle far more reliable and 


much cheaper to work than the best that could be bought at 
present. The company had tried three motor-omnibuses over 
several routes. They had served a useful purpose, but their 
experience had not been altogether satisfactory. They proposed 
to use the vehicles, more particularly in the summer, to convey 
people from the tramway termini for excursions into the country 
on certain days when the public were most likely to be able to take. 
advantage of such opportunities. The report was adopted. 


Swansea Improvements and Tramways Co. The 
report for the half-year ended December 31st last states that the 
gross receipts of the tramway undertaking amount to £23,178, an 
increase of £7,816 upon the corresponding period of the previous 
year, and the expenses to £18,429, an increase of £7,830. The 
profit is £4,749, which, added to the balance of £3,987 brought 
forward, makes a total loss of £8,736 at credit of profit and loss 
account. It is proposed to place to reserve and depreciation fund 
£2,000, to pay a 6 per cent. dividend on 9&4 preference shares, 
and 5 per cent. on 4,016 preference shares, and on the 13,000 
ordinary shares at the rate of 24 per cent. for the year, leaving to 
be carried forward £2,187. As regards the Swansea Corporation 
tramways and light railways, the total capital expenditure on which 
the yearly amount payable by the company will be based has not 
yet been agreed with the Corporation, and the amount set aside in 
the profit and loss account as payable for the half-year ended 
December 31st, 1905, is calculated upon an estimate of such 
expenditure. 


Calcutta Tramways €o.—The report for 1905 shows 
that the gross receipts were £145,263; working expenditure was 
£75,031. Out of the available balance of £69,838, the directors 
propose to allocate a further sum of £10,000 to depreciation fund, 
bringing it to £53,667, and to pay a final dividend of 4s. 6d. per share 
making 8 per cent. for the year, leaving £701 to be carried foward. 
In March, 1905, 35,000 shares, being the balance of the 70,000 
shares created in 1902 remaining unissued, were offered to the share- 
holders at par in the proportion of one new share for every three then 
held; 32,610 were taken up, and the balance are held in reserve to 
be dealt with. Heavy expenditure has continued on capital 
account with the object, not only of making more effective the 
existing system, but also in preparation for the demands which will 
he made upon the plant and machinery by the further extensions, 
which are now immediately in sight. The Harrison Road extension 
was opened for traffic on July 7th, and has since been running with 
good results. The Howrah and Alipore extensions will be placed 
in a position to contribute their quota towards the earnings without 
undue delay. 


Merthyr Electric Traction and Lighting Co.— 
The report for 1905, which was adopted at the meeting held on 
Monday, states that the gross reccipts on the light railways for the 
year amounted to £10,064 and the gross receipts on account of 
electrical supply to £4,507, making, with £48 sundry receipts, a 
total of £14,619. After deducting expenses, there is £1,540 avail- 
able. The dividend on the preference shares is £1,187, and the 
directors recommend that £352 should be carried forward. The 
electric supply section shows an increased profit. Extensive repairs 
and improvements to the permanent way have been carried out, 
and the cost (£1.049) has been charged against revenue. There 
was a decreas? of £560 in the trattic receipts owing to the trade of 
the district being below normal conditions. : 8 


West London and Provincial Electric Supply Co.— 
The report for 1905 states that the earnings of the company are 
dependent on the business done by the Chiswick Electricity Supply 
Corporation, whose shares the company own. The report of that 
company is printed elsewhere. 'The West London Co.'s accounts 
show a balance at credit of profit and loss account of £2,626. The 
directors propose to pay a 6 per cent. dividend on the preference 
shares. 


Stock Exchange Notices.—Applications have been 
made to the committce to allow the following securities to be 
quoted in the Official List :— 


Car Trust Realisation Co., Ltd.-—£250,000 4 per cent. debenture stock. 
Peebles (Bruce) & Co., Ltd.--Further issue of 10,000 6 per cent. cumulative 
preference shares of £5 each, fully paid. 


The Committee have ordered the undermentioned securities to be 
quoted in the Official List :— 


Bournemouth and Poole Electricity: Supply Co. Further issue of 3,000 
ordinary shares of £10 each, fully paid, Nos. 27,001 to 30,00€ 

Oxford Electric Co. —Further issue of 1,500 ordinary shares of £5 each, fully 
paid, Nos, 18,811 to 20,310. 


W. T. Glover & Co.—The shareholders of this company 
held their annual meeting on Thursday last week in the board 
room of the company, Trafford Park, Manchester. In moving the 
adoption of the report and balance-sheet, the chairman (Mr. A. L. 
Ormrod) gave a detailed explanation of various items in the 
balance-sheet, and dealt at greater length with some of the subjects 
mentioned in the directors’ report. Mr. Ormrod signified his 
intention of retiring from the board. The following gentlemen 
were elected directors :— Messrs. Henry Edmunds, G. B. Samuelsen, 
E. A. Claremont, C. Cooper and L. B. Atkinson. Messrs. Butcher 
Litton and Pownall were re-elected auditors. 
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MARKET QUOTATIONS. 


Wednesday, April 4th. 


Latest Fo ts 
CHEMICALS. &o, Price. Inc. or 2 
a Acid, H orio ss per cwt. 5 
a „ Nitric per e -t. 99J. 
a „ io.. per owt. B2J. 
a „ Sulphurio 4 percwt. | 5/6 
a Ammoniac, Sal n percwt. | 49J- | 
a Ammonia, Muriate (crystal) per ton £38 10 
a * , es per ton | £90 | 
a Bleachin powder Y per ton £5 10 
a Bisulphide of Carbon .. per ton £18 
a Boran per ton £15 
a Bensole (90 ) m x .. per gal. 1044. 
a „ €( s% us .. per gal. 10d. 
2 Lei et ey to per ton £25 
a Nitrate xs per ton 277 
a „ White Bugar.. per ton £81 
a „ Peroxide... i .. per ton 227 10 : 
a Neptite 80 rent aoe. : 166) per gal. 90 ais 
a Na a, vent at per gal. 5 = 
a Potassium Bichromate, in casks per Ib. 8d. ts: 
a Potash, Caustic (75/80 %) per ton £90 
a Potassium Cyanide 855 per lb. ana 
a Shellac s A E .. percwt, / 
« Bulphate of Magnesia .. per ton 44 10 
a Bulphur, Sublimed Flowers .. per ton 46 10 
a " vered ks .. per ton £5 10 
a » Lum ss x .. por ton £5 
a Boda, Caustic (white 70% .. per ton £10 15 
a „ stals e A .. per ton 48 6 
a Sodium ichromate, casks .. perlb. 22. 
a „ Cyanide es . Dor lb. . . 
METALS. &o. 
b Aluminium ; in ton lots per ton 2160 e 
b is ; in ton lots per ton £191 xs 
b » Sheet, in ton lota per ton 217 8 
b Babbitt’s metal in „ ton 448 to £140 s 
e Brass (rolled metal 2^to 19°) basis per lb 9d. : 
e n be ed) ee .. Per lb 108d. vs 
e » solid drawn). per Ib 93d. " 
e „ W T . per lb 83d. -" 
e Oopper Tubes (brased) . per lb IId. W 
8: ws » (solid drawn) per lb 1142. ut 
g Copper Bars (best selected) per ton £2 inc. 
g Copper Sheet gas d per ton £96 £2 ine. 
9g 50 Rod ° oe per ton £96 £2 ine. 
@ 9 (Electrolytic) Bars per ton £92 Ss 
e " TM per ton £104 En 
e 55 n” per ton £95 
© 55 is H.C. Wire per ib lid. 
f Ebonite Rod is . per lb. ae 
is Bhee per lb. 
n German Silver Wire per lb. 17 
h Gutta-pe fine per Ib. 6/- to 7 
h India-rubber, fine .. .. per lb. 5/44 to 5/5 dec 
: Pie (CI 3 es a par lon 45 c 
ài ev warran per ton 48, 3d. ine, 
: " Sowie according to size per on 1 85 211 is 
ii p, heavy m .. per ton to es 
„ Wire, sed No. 8 .. per ton 13 v 
g Lead, English Ingo r per ton { 25 155 1/6 dec. 
„ „ „ heet . per ton 1 218 8 7/6 dec. 
m Manganin Wire No. 98 .. .. per lb. 87 - 
g Mercury T . sis per bot 47 5 2/6 dec. 
d Mica (in original cases) small per lb. 6d. to 1/- s 
: 90 99 LE) medi E E hod . ee 
9 99 * L] es àd eo 
p Phosphor Bronse plain casting per lb. M1 to 1/8 ES 
7 „ rolled bars & per Ib. 1113 to 1/8 - 
P vi „ strip & sheet per lb. 1/4 is 
o Platinum  .. ne ais i r OE. 91/6 
e Silicium Bronze Wire .. per lb. 1/ to 1/1 
4 Bteel, Magnet, &co'd'g to desc p'n per ton £58 
[1] [1] bars ee oe 215 to £40 ee 
g Tin, Block .. .. . per ton 13 110%, inc. 
a Wire, Nos. 1 to 16 ee ae per Ib, 
p White Anti-friction Metals 
* White Ant brand .. . per ton £46 to £70 
j Yarns, 9/108 Grey Cotton, on pia per ib. 8d. 
1 nw Flax EM .. per lb 
j » 8 ply 10 Ibs. Russian .. per lb. 4 ad. 
j oe 10 Ibs. Russian, single .. per lb. 7 : 
1 „ 180 lbs. Jute rove .. per ton 11 
Zino, Bh't (Vieille Montagne bnd.) per ton | £28 15 | 
Quotations supplied by :— 
a G. Boor & Co. h Edward Til] & Co. 
b The British Aluminium Co., Ltd. i Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd. j Walter H. Hindley & Co., Ltd. 
d P. W s & Sons. -k Morris Ashby, Ltd. 
e Frederick Smith & Co. m W, T. Glover & Co., Ltd. 
f India-Rubber, G. P. and 'TTeleg. = P. Ormiston & Sens. 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 


g James & Shakspeare. p The Phosphor Bronze Co., Ltd. 


Milan Exhibition.— We are informed by Mr. Arthur 
Serena, Hon. Executive Commissioner for the British Section, that 
H.M. tbe King of Italy will open the Milan Exhibition on April 
21st, and will on that occasion visit several of the British Courts. 


The Consumption of Coal in Italy.—From the Italian 
Custom House it is seen that, in the first months of 1905, 6,019,500 
tons of coal were imported into Italy, exceeding by 586,600 the 
. quantity imported during the corresponding period of 1904. Other 

statistics show that during the last 15 years the consumption of coal 
in Italy has increased more than 38 per cent., and this notwith- 
standing the enormous development of water-power and electrical 
transmission of energy. 


Northern, Piccadilly and Brompton Railway. 


parts of the country. 


STOCKS AND SHARES. 


Wednesday Evening. 
AFFAIRS political and financial are beginning to settle down into 
calmer channels, and the Stock Exchange has the prospect of cheaper 
money to feast upon as it awaits a favourable Budget. Business 
does not show much sign of revival, and new issues which are 
ready for public consumption will no doubt delay their debut:, 
where convenient, until the Easter Holidays are over. 

People still decline to buy Home Railway stocks, aud the 
stoutest Radical must admit that the main reason for this refusal 
lies in the fear of what additional burdens the wisdom of Parlia- 
ment may impose upon landowners and ratepayers. Many of 
the steam stocks are reasonably cbeap, but the public in- 
terest taken in them is small, while the Tube Railways 
command still less. Central London Preferred is down a point, 
and the company practically confesses that all its efforts to cleanse 
the tunnels with fresh air cannot prevent that staleness of atmos- 
phere which is already driving some of the Central London traffic 
on to the straps of the District. The latter company's stock has 
recovered to 29, and Metropolitan Ordinary is 78. It would appear 
as though the blame forthe delay in the complete electrification of 
the Metropolitan lay more with the Great Western Railway than 
with the “ Sewer" concern. Some disappointment is expressed 
that the Baker Street and Waterloo has not brought the traffic to 
the Central London which it was expected to do, but these are early 
days in which to tell, and the Baker Street and Waterloo itself is 
not yet carrying the number of passengers anticipated. Waterloo 
and City stock recovered 3 points to 1014 upon the official affirma- 
tion of the three alternatives offered to proprietors by the London 
and South-Western Railway. Charing Cross, Euston and Hampstead 
4 per cent. Debenture stock has risen to 97, being now level with 
the 4 per cent. Scrip Certificates of a similar security in the Great 
Saturday’s Boat 
Race being at a popular hour, the next District and Central Londou 
traffic announcements should be good ones. 

Electricity Supply shares are still irregular in tendency. Charing 
Cross Ordinary are down J at 42, and Edmundson’s are } lower at 4, 
but both these quotations can only be called nominal. A seller of 
50 Edmundton's had much trouble to get seventy-five shillings this 
week. One man to whom they were offered declined to make a bid 
at all. That is the condition of the market. St. James’ at 94 
are nominally } lower, as are also Charing Cross and City Pre- 
ference; but the trouble is not so much to sell electric lighting 
shares at quoted figures as to find a buyer at some price even under 
those. Pending further developments, the dealers have little or no 
desire to deal, except in some few things—a state of affairs to 
which many of us would probably have declared, six months ago, 
that it would be impossible for such a steady market to arrive. 
The ostensible cause for the weakness in Edmundson's—the com- 
pany's stake in the Lancashire Power undertaking— brings us to 
another subject broached by a correspondent in the West of 
England, who bought scme shares in the South Wales Electrical 
Power Company upon the strength of a recommendation in this 
column some 12 months ago. Since then the price has fallen, and, 
continues our correspondent, ‘‘I shall be glad to hear whether you 
know of any reason for the drop, and whether there is any likeli- 
hood of an improvement.” The question opens up a wide area, and 
therefore may be fitly answered here. 

Put briefly, the electric power industry has proved a sore'dis- 
appointment, so far, because of the slow manner in which it 
advances. When writing of the South Wales Company last year, 
we had sheets and sheets of statistics in front of us, which showed, 
apparently conclusively, that there was an immediate future for the 
concern. "Taking these figures (which we may add were obtained 
through a London house of high financial| reputation) as a basis, 
conservative estimates pointed to the likelihood of a dividend on 
the shares at the end of 1905. But the figures proved misleading 
after all. By degrees it became painfully manifest that the new 
industry would take far longer to build up than the pioneers anti- 
cipated; it has been the same story with several companies closely 
akin in type to the South Wales, though situated in different 
And candour compels the admission 
that no time limit can be set, after which one can 
say, the industry will now advance by leaps and bounds. 
That such a time will come, we have no doubt; but whether its 
consummation will take two, three years, or five years, we cannot 
say. How cold is this comfort, no one can better appreciate than 
the consoler; it seems preferable, however, to set the case—as far 
as one can see it—with frankness and sincerity rather than to trick 
it out in words much easier to write, much pleasanter to read, but 
much less likely to prove true. Humble pie is very Lenten fare. 

British Electric Tractions are again attacked by severe weak- 
ness the Ordinary being down to 64 and the Preference to 94. 
For this no fresh reason is forthcoming, beyond a doubt that the 
estimated dividend of 4 per cent. on the Ordinary may turn out 
to be something less.  Anglo-Argentine Trams are good at 9j, 
the dividend announcement bearing out our prophecy of 8 per 
cent. A fall of œ leaves Calcutta Trams at 93, although the 
company's report was regarded with favour. Potteries are rather 
easier, despite the meeting. 

Several fractions have been deducted from some of the prices in 
the Telegraph list, but Anglo-American Deferred are firmer again, 
with a rise to 20. Globe ordinary receded a little to 11. Marconi's 
fell à to 25s. National Telephone Preferred eased off a point, 
and United River Plate Telephone are à down at 7j. In the 
manufacturing division, Brush shares are unaltered notwithstanding 
the satisfactory meeting, but Electric Constructions have. braced 
up a trifle to 11, and Telegraph Constructions at. 34 are also 
harder. 
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TELEGRAPH AND TELEPHONE amie 


Business done 


| Stock Closing Closing Rise + 
Present NAME | or Dividends for the last ' — — week ended — 
Issue, | * us 72 four years. Nun th. pv (th T na | Fall — 
HS | 1902, | 1908. | 1904. | 1906. | Highest Lowest. 
17,700 | Atrican Direct Telegraph, 4 % Debs... ; 100 4 4 4 | 49$ | i d S d | .. | . 
25,000 | T. Telegraph Co.'s shares, Nos. 1 to 25,000 10 Nil | i Ni * 4 4i 122 1 
155,6001 do, 5 % Debs., Nos. 1 to 1,250 Red 100 Nil Nil Nil 5% BB — 88 85 . . 
102.600 Joe: American Telegraph pp Btock | 60/6 61s. 8495 54 6 " E-S. | 65 T — $ 
8,148,700 | Do, do. do. 6% Pret. Stock | 6% | 6% 6% 24—118 1122—113) | na} | lg z 
8,148,700 | Do. do. do. Deferred Stock 1% 9s. il M 19k— 194 194— 20 20 188 + 1 
50,000 | Anglo-Portuguese Tel., 5% Mort. Deb. Btock Red. | 100 ex i 44 e. | * —108 | 101 —108 art Th , 
44,000 | Chili Telephone, Nos. 1 to 44,000 . . 7 8 TR at 8 — =: [: Es. T. A . 
1,082,856} | Commercial Cable Sting. 600 year 4 % Deb. f Sk. Red. | Stock | 4 | 4 E 4 96 7 98 98$ xd | 964— 985 971 9 | .. 
16,000 | Cuba Telegraph . s : 10 63 | 10 5 5 V | B— 9 z WA CT, 
000 Do. 10 o% Pref. Y - T 10 10 % 5 | 10 10 961 17 — 18 | 17—18 B. 4l ° 
12,981 | Direct Spanish Telegraph, Ord. ` 5 4 4 4 43 | 8— 88 xd — Bi > a) 
6,000 Do. do, 10 % Cum. Pret, 5 10 | 10 | 10 100% | 8&— 9 xd eo 0 s — 
80,000 Do. do. 43% Deb. 50 44 4 44%, 100 —108 100 —103 95 " oo | 
80,7100 | Direct United States Cable .| 90 45 | B* 88% 154— 152xd | 163— 157 155 „ 
70,000 | Direct W. India Cable, 43 96 Reg. Deb., 1101, 200, R. 100 | 4 | 44 44% 100 —102 100 —102 we T 
4,000,000 | Eastern Telegraph, Ord. Stock Stock | 7 7 7 5 2 146 —149 146 —149 | 148) 1464 
2,000,000 | Do, 8à W Pref. Stock 100 83 83 BA 84%§ | 90 — 92 90 — 92 91 & | .. 
1,648,772 Do. 4% Mort. Deb. Stock Red. | Stock | 4% | 4 4% | 4 4| 107 —109 000 —10 | 18 ER à 
800,000 | Eastern Extension, Australiasia, and China Tele. 10 7% | *4 7 2 6 968 14g— 15} 141— 15 | 16 14i . 
$52,400 | 4% Deb. Btock . Stock | 4% | 44 | 4 4 4 | 105 —107 105 —100 106% 
800,000 | East & B. Afric. Tel., 4 9$ Mt. Db., 1 to 8,000, red. 1909 100 4% 4 | 4 2 4% 99 —101 99 —101 102 - . 
$00,0000 | Do. 4% Reg. M. Debs. (Mauritius Sub. ) 1 to 8,000 95 | 4% | 4 4 | 4% 101 —103 | 10} —108 % hi | 
180,887 | Globe Telegraph and Trust . 10 |£8 | bà bg? 5% 11 — 113 1 115 11 10 J | 1 
180,887 Do. do. 6 9 Pref. 10 6 % | 6 6 6 96 144— 144 145 — 14 1443 M 
150,000 | Great Northern Telegraph Ka Copenhagen 10 124 | 15 24 2495 | 894 — 414 89) — 41j * 58 
ifax an ermudas Cable, 44 95 1st Mort. | = "Wie 
42,900 Debs., within Nos. 1 1,900, Red.) | 100 | 44% | 44% | 44% | 44% | 100 —108 o e n" 
17,000 | Indo-European Telegraph > 25 1095 |10% |18% 5% 57 — 69 67 — 59 5e4 57 ei 
$951,127 | Marconi's Wireless Telegraph. e 85 1 "TUA UN và ys 1 là li— 1i e T — à 
T Monte Video Telephone Co., Ltd. Ord. — .. .. 1 895 | 8% | 4% Ex 1.— lfs Hà— 1ra 21/ Z 
86,492 Do. do. do. 65% Prei. ‘a 1 5% | 5% | 55 * 1 1— 1 T e. 
1,983,888 | National Tele hone, Pref. Stock 3 R 100 6 % 6 96 6 6 ha 109 —111 109 —111 11 0 = 
1,966,667 | Do. 0. Def. Stock / 100 44 5% 5 5 112 —114 1 —118 112: —1 
15,000 Do. do. 6 26 Cum. 1st Pref. 10 6 | 6% 6 6 12 — 14 12 — 14 vá a 
15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 & 6% | 6 6 104 — T 104 — lly, lig | * 
$50,000 | Do. do. 6% Non-cum. 8rd P., 1 to 26000 | 5 | 5% | 5% 8 5 | 6 e | oo 
3,000,000 Do. do. 8% % Deb. Stock Red. Stock | 84% | 84 8à 846 | 99 —101 | 99 —101 99 s]. 
1,689,808 | Do. do. 196 Deb. Stock Red. 100 | 4% | 4 $ 4 4% | 108 —105 | 108 —105 104} | 108} 
179,818 | Oriental Telep. and Elec. 1 to 171,504,fully paid 1 6% 64° 64% 6 96 li 1 I3— 7 T T 
50,00€ Do. do. do. 6% Cum. Pref. 1 6% |6% |6% |6% I MH 1 1 40 
100,000 Do. do. do. 495 Red. Deb. Stoc k 100 s9 F ee 4% 98 —100 | 98 —100 ee 
100,000 | Pacific & Rm Tel., 4 96 Guar. Debs., 1 to 1,000 100 4 96 1 7 1 4 96 99 —102 | 99 —102 Sy 
11,8391 | Reuter's , P = 5% 5 5 e | B5 961 "— 72 "n— 7i na 
60,000 | Telephone Co. ot E gypt, 4à 9 Deb. Red. 100 * ba i 44% | 108 —106 108 —106 * 
8,201 Submarine Cables Trust s - Cert, 6% 6 6 26 6 96 128 —181 | 128 —181 ba 
70,000 United River Plate Telephone es t 5 7% 8 8 % " R= 7) 7 — 5 — i 
40,000 5 % Cum. Pref., Nos. 1 to 40,00 „ | 5 5 5% | 59 51 5 2 I 
179,947 po- do "E 45 Debs. .. Stock 5 b 5% 6% | 110 —112 110 —112 is is 
15,0001 | West African Telegraph, Shares 10 2 4 q^ 4 96 91— 10i 97— 103 F * RS 
80,008 W. Coast of America, 1 to 30,000 & 58,001 to 58,008 24 Ni Ni il er 1— — 1 i— I I I 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4 4% 100 —102 | 100 —102 ix * * 
207,980 | Western Telegra ob, Ltd., Nos. 1 to 207,980 10 1 1 7 5 V 141 — 143 xd l43— 147 144 14} e 
75,000 | Do, 6 * Debs. 2nd series, 1906 100 b 5 5 5 96 100 —102 | 100 —102 TH ae we 
668,380 Do. a 4% Deb. Stock Red. in 100 4 4 4 4% 102 —104 102 —104 1021 aa 
88,821 | West India and Panama Telegraph .. : 10 Ni Ni Nil s u— si A . e e 
84,568 Do. do. 6% Cum. 1st Pref. 10 7 ^ 1% 6 6% | = - 8j we 
4,669 Do. do. 6 e Cum. 2nd Pref. 10 Ni Nil il * 6 — 7 6 — 7 s>» 
80,0001 Do. do, 5 e De bs., Nos. 1 to 1 B00 100 5 % 5% 5% 5 96 100 —108 101 —104 +1 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
190,080 ` Anglo-Argentine Trams, 260,008 to 6 | 2 a 8 8 | - d 9 — 8 s *i 
| Do. 6) 96 um. Prefs., 1 1 to $00,007 - ee 6 ee 6 8 i bj— @e 
; | Do. anent, 6 % Deb. 18 100  .. |6 6 64 | M1 —144 1d —144 » E » 
905,109 | Auckland E. Trams., 6 % 1st Mo. Deb Stck 10 5 5 b 104 —106 10 —00 j .. 5s s 
800,00 | Babcock & Wilcox, i to 580000... feed |a. VN 90 20 4. 4 | 9B | MME) ~. 
100,000 | Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 i 6 6 6 | l$— 1 1 ly i| 5 
88,000 ' British Aluminium, OFA., 2,001 to 40,000 ‘ T D a. eee T - zà — MET T ae 
R 40,008 | Do. do. 1 % Cum ‘Cam | P ee ee | 5 l Nil Nil e Nil 8/0 | ee ee i oe 
" — | Do a 4 % Fundin 6 Cum. 8 m? ee : | Nil Nil Nil 8/- | 5 — b | oe oe . 
40. ang Doris ! ee ee ee ` ee ee 
860,900 Bifida Columbia E. Hail Def. Ord. Stock apos a 100 | .. | 6 6 | 190—198 | 190 —198 » . k 
800,000 Do. 5 V Pref. Ord. Stock ; -- | 100 | .. b 6 .. | 110 —118 110 —118 1103 110 T 
115,000 Do. 5 % Cum. Perp. Pref. Btock T A" 100 | a 6 5 | 6 107 —110 107 —110 109 T ee 
900,409 | Do. 4 1st Mort. Debs., 1 to 6, 20. 40 5i | 108 —105%, 108 —106 % | 106 5 i 
930,000 Do. Vancouver Power Debs., 1 ‘to 9,900 | 100 <a | 109 —106 102 —106 vs P ; 
188,01 | British Electric Traction es "n os 10 8 6 6 E. 83 6— 7 7 st = 
, 161,487 Do. do. 6 % Cum. Pref. .. ‘ 10 , 6 6 6 6 XS | 10 0— A | — 
14154999 | Do. do. 5 4, Perp. Deb. Stock 5 5 5 54 | nifj-14àxd | u-n 114 | 112 ie 
41078 | Do. do. aud Deb. Stock Red. | 1000 e | ae 4 97 — 99 —9) | 98 i 5 
100,000 | British Insulated and Helsby Cables gs E 6 10 8 8 8 | A 7 xd 7 $5 AN xo 
~ 10000 | Do. do. 69, Cum. Prei. 6 | 6 6 6 6 6} 6} " 5 5 
; i do. 4$ 96 1st Mort. Deb. Red. 100 44 108 —106 108 —106 ps - oe 
Thom son Houston 4 23 1 ore Debs. s 100 : 96 — 98 96 — 98 |o ws ee 
use e to 
400,000 [Br en es dee S% ere tery eow, , 9 189 NI. 1o sv | de S N— 20 i. ex. sb uds 
1,016,888 Do. do. 4 X Mort. Deb. Stock  ...| 100 T 4 4% 4% | 8 — 86 80 — 85 us "EM 
. 65,000 ‘TBrowett, Lindley & Co., Ord £4 | Nil Ni Ni | .. ik it | i in b coke “PA Be 
60,000 1 Do. do. 6 % Cum. Pref. T £1 Nil Nil Ni , .. | M/6101 14/6 to 1 T èi 2 
108,781 | Brush Electrical Engineering, Ord., 1 to 105,781 . 9 Nil | Nil | Nil | 944 .] - l 20J. | H 
Do. Non-cum. 6 % Prei. 9 6 6 6 6 9, 1 2 |  14— 2 | 87/6 i i 
126,0001 Do. Perp. Deb. Btock Stock 4 4 4 de 97 — 99 97 — 99 uc. Ue ate j 
195,000 Do. Perp. 2nd Deb. Stock Stock | 43% 8 — M 82 — 64 CUM NOME IN 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 | Bo x | 8 i 4 3% BR | 70/13 | í 
Do. 4 6 Cum. Pref., 1 to 40,000 Bo! i 6% 6 6% D ne : 
Do. "B" do. 1 to 27,500 B- 4 cae 6 45 6 6 | 5 e í 
817,700 Do. Deb. Stock .. . 100 | 6 5 9 6 ! 106 —108 ! 106 —108 [| cse n ce à 
190, Do. 5 & 2nd Deb. Btock — 100 à sŠ 5% 54 | 109 —105 | 102—105  ; .. | .. , .. 
105,000 | Calcutta Trams., 1 to 105,000 „ 5 6 8% BQ 94— 10 9i— 9à 918 5. — 4 
32,610 Bo. 105,001 to 1976 x20. 5 x „ | 84 | 9— 9 | 9— B l i » 
860,000 43 % Ist Deb. Stock — .. — .. | 100 . | 4% | 44% | 44% 106 —108 — 106 —108 
55,000 Callender Cable Construction shares. 6 15 1 1 1 103 — 11 103 — 113 ; 
—.— Do. do: ^L ist Mort. Deb. Btock R d. | x | A í 43 43 1 Zu | 1 110 
800,000 0. 8t Mort. De e Btock 4$ EL | i — — a» aw 
491,29 | Cape E. Trams., 1 to 491,2 1 — 15 10 5 XS i— D: Ys : 
460,000 Castner-Kellner Alkali, 1 to 0 460. 000 .. Pedo d 4 4% T l— 1 1— 1 21/9 | 21/6 ; 
990,211 Do. do. 44 % lst Mort, Deb. Stock 100 „ 4 43 44 95 —100 96 —100 2» n 
1,989,008 | Central London Railway, Ord. Btock .. Stock 4 4 4 4 $ 91 — 93 |. 91 — 98 924 bu. ok 
580,516 Do. do. 1% Pref. Stock. Stock 4 4 4 4 102 —104 | 101 —108 ý A —1 
l 680,816 do. Def. do. ee oe Stock 4 4 4 4 & 82 — 85 82 P. 85 82 ee 
1,480,000 | City and Bouth London Railway Sie s .. , Btock | 8} 18 4l — 48 41 — 48 4 41} " 
85,000 Crompton & Co., Nos. 1 to 85,000 ee ee 8 b ee 2 — 21 2 — 21 ee ee 
Do. 5 Y lst Mort. Reg. Debs., 1 to) b " " 5 95 98 95 98 
400,0008 || — goo ot 4100, and 901 to 11,000 of £60 Red "e * % * * E % | “ 
perio of nine months. t Quotations on Liverpool Stock Exchange, Unless otherwise stated all shares are fully paid. I Interim dividends, 
| And bonus of 10s. q Wrom Manchester Share List. 
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400,000 
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820,000 
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- 6,000 
18,000 
10,000 
81,80) 
31,000 
90,000 
111,000 
60,000 
874,895 
200,000 
76,121 
220,000! 
950, 0001 
250,000 
75,000 
76,000 
^ 10,852 
64,000 
18,500 
50,000 
40,000 
90,000 
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19,000 
60.000 
65,000 
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50,000 
80,000 
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110,000 
98,161 
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| 
| 
| 
| 
| 
! 
| 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANTIES.—(cons 


NAME, 


— k —üUE—Vĩ — 


Dick, K & Co. 1 to 000 ee ee oe ee 
No. ad, 8 oun. Pref., 1 to 61,000... 
^ Do. do. 43 Deb. Stock .. 

Dublin United Trams. (1896), 1 to 60,000 


Do. 6 % Pref. between 1 and 60,000 

Do. 4 ee ee ee ee 

. Do. 10 " bs. ees LJ 
Do. & « B" Deb. Seer TE 
Edison & Bwan Utd., ' A” ahrs., £9 pd., 1 to 90,961 
| 4% Del Sack ied 

a Do. . 0 ee eo 

Do. 596 9nd Aer Prov. Certa. all pd. 

Bs Do - : u „1 to 81,890 
Do. do. 4% Perp. 1st Mort. Deb. Hk. 
General Hleotrio Co. ( Y Cum. Pret. Js 

do 4 rt. Deb. 


. . Mo T 
Gt. N. & City Rail Pref. Ord. A 4% 1 to 78,000 
ee Batley 7 ¥% Cum. Pref. ea vs 


. quer Mie ke Ord ee ee 

Hen! . ose egra Or. . ee ee 
i id í do. * Pref. ee ee 

do. ort. Deb. Stock 


Do. do. Scrip. 60% paid 
India-Rubber, Gutta-Percha & Telegraph Works.. 
: do. . 
London United Trams (1901) DIT 
Do. . 60,008 to 100,000 (£4 paid) 
Do. do. 6 g Cum. Pref., 1 to 125,000 . 
Do. do. 4% Ist Mort. Deb. Stock ‘ 
Metropolitan Electric Trams, Defd...  ..  . 
Do. 5 % Cum. Pref. ae vs " 
Do. 44 „ Deb. Stock Red. T 
Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 
Potteries E. Trc., 20,001 to 40,000 & 50,001 to 54,500 
Pref. to 44,500 


Do. 596 Cum. , 1 to 20,000 & 40,001 
Do. «à Deb. Stock ee ee ee ae ee 
aa Construction and Maintenance S. 
j. 4 % Deb. Bds., 1 to 1,500 Red. 1909 


Undergd. E. R., Lon., 5 % Profit Bhar. S. Nts. 

Waterioo & City Railway, Ord. Stock s 2 

Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 
Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 
Do. 4% 1st Mort. Deb. Stock oe a 92 


— . ———ͤ— em ee ee es 


hj 


44 96 1st Mort Deb. Btk 


ae 


Kensington and Knightsbridge Electric Ord. 


: o. do. 4% Deben. Btk. 
Meudon Electrio Supply Corporation, Limited, Ord. 
: O. 


0. 6 

Do. do. 4 Ist Mort. Deb. Stk. d. 
Metropolitan Electric Md 1 to 100,000 .. A 
‘ 44 % Cum. Pret. 1—71,106, £8 pd 

85 44% Ist Mort. Deben. Stock 2 
Midland Electric 
Newcastle-on-Tyne, 1 to 75,000 i3 ji 
0. 5 % Pref., 1 to 75,000 . 
Notting Hill Electric ening ix oie 
Do. do. 4% Ist Mort. Deb. 
Oxford, 1 to 96 and 407 to 18,810 : " 
Do. 4% Deb. Stock .. te e = 
Bt. ad and Pall Mall Electric Light, Ord. 


do. 7 % Pret. 20,081 to 40,080 
& Deb. Stock Red... 
u 


pply, Ord. .. oe 
do do Deb. Stock 


Do. do. 84 
a Markets Electric 
. 0. ͤ— 4 

South London Electricity Supply, Or 


Bouth Met. Elec. Lt. & Power Od. 
(Late Blackheath and Greenwich t 96 Pref... vs 
Dist. E. L. Co.) 44% 1st Deb. Stk. 


Urban Electric Bupply, Ord. .. 
Do, o. 6% Cum. Pref, 


lst Mort. Db. Btk. Red 


Do. do. 44 % 
Westminster Electric Supply, Ord. . se 
Do 44 €, Cum. Pref, 


% Pref... ` 


% Mort. Deben. Stock Redem, | 
rporation, 44 % lst Mort. Deb. 


Bromley (Kent) E.L, & P., 1 to 14,000 T: T | 5 
. do. 4$ % 1st, deb. stock .. 100 
Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 90,000. 5 
. do. 7 96 Cum. Pref. | 5 
Central Electrio 0 nd Guar. Deb. Stooxk . . 100 
Charing Cross and eotricity Supply | 6 
Do. "iy U Marking 17 80 Cum Pri. 6 
. n * . | i 
Do. 0. 1908 ee ¢e ee eo ' b 
Do. do. 4 96 Deb. Stock Red. . ee ' 100 
Chelsea Electricity Supply, Ord. és B: T 6. 
Do. do. 96 Deb. Stock Red. .. Stock 
City of London Elec. Lighting, Ord. 40,001—110,596 | 10 
Do. 6 % Cum. Pref., 1 to 40,000 .. T 10 
Do. 5% Db. Stk., Scrip. (iss. at115)allpd. | .. 
Do. 4$ ud Db. Stk., Prov. Crts., all pd. 100 
County of Durham Electrical Power, Ord. .. Te 2 
Do. 0. do. b Y Pref. .. b 
County of London Eleotrio Lighting, Ord. 140,00 | — 10 
. do. 6 % Pref., 40,001 —60,000 | 10 > 
Do. do. 96 Deb. Btock ee | [E 
Do. do. 96 and Deb. Stock ee i| Btock 
Edmundson's Electrio Corporation, Ord. Shares .. ! b 
Do. do. 6 % Cum. Pref... 


pas uU c — — re a 22 la — . 
S egegeegessoest: eg awd o88Sa8a08: 
* m 


| 
' 
i 


100 
b 


[Am x 
(Originally 6 %—Red. to 44 % from 31st Dec., HS) 


... Shares not officiali : 
t Unless otherwise stated all e 


— a a 


(Bank rate of 


— ore: 


Dividends for the 
last four years. 


opc crc 


1909 |" 1908, 


Ze 
= 
2 ABLE DSU A 


= 


: 
pe 5 2 7 0 


10 10%, 
li 1 
„„ |8 
8 
ae "Pa 
Nil Nip 
5% | 5% 
a. | 59 
: 5 b 
71 12 
BAY, | 845 
* | 
e | 4% 


fully paid. 


in OU s 0 9-9 
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ELECTRICITY SUPPLY COMPANIES. 


| 190. | 1905. 
dr 
du 


Am 
dede 


MATS 


E " 


4 
13 
t 
5 
ma 
d£ | 4 
5 1 
12 | NT 
5% 5 % 
6 8 
s 504 
4% | 4% 
Nil | 3%, 
5 % 5% 
44 44% 
6% | 6% 
5% | 4%, 
u$ | ug 
5 15 % 
23 | 54 
me | wd 
Nil Nil 
Nil Nil 
4% | 4 


oe 6 ae 
B 6 10° 10 wg 
1 7 7 7 
4 4 4 4 
10 8 8 5 
4 4 
T $ 
R „ „ 
4 
„ „ „ a 
B 6 6 60 
5 5% 5 | 5% 
«4$ * ub | ax 
4% | 45 | 2870| 4 5S, 
A 5 427 5 
% % IE: 
4 44% 
5 us dr 
6 6- 6 6 5 
si 9055 5i d. 
» dt di 97 
; 995 405 T. 
pi 4 | 4 
„ IEIE 
NA Nil f 4% 
6 6 6 6 & 
| 4 15 4 4 
7 8 10 10 4 
: EE 
u „ 
sh 8% 8 8 d, 
6 9 HE | 7% 7205 
15 17 18 | 4% 
„ Be | ae | as 
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THE ELECTRICAL FROISSART CHRONICLES. 
(With some apologies to Sir John, and more to F. C. G.“) 
| By IBID. 
: VIT.—Or THE JacqQUERIE ; How IT COMMENCED. 
Much hath been said of the riches of the Englysch 


hd country : and, indeed, they of the Inner Circle, who have ` 


the enjoyment thereof, are of a cheerful colour, well-rounded 
and full-voiced, and with other signs of prosperity. Even 

the Outer Circle, who dwell further from the great candle- 
stick than four miles, and sleep never in Mausoleum Street, 
even by day, are of a good countenance, especially of 
Saturdays. But, beside these it appears is yet another sort, 
the which is not apparent to a sojourner in the land. By 
very careful notis ye shall see them, as on this wise: 

Remark, as thou comest by Aldgate his pump, about the 
hour of noon, a very thin and eager man run to and fro, 
hiding himself in holes of the earth, or in some sad cave - 
where he eateth hastily his food ; wishful, as it seems, to 
pick up somewhere the hour that he droppeth at morn in 
the carrier-waggon wherein he travelleth. Presently there 
meets him a very burly person and a ponderous; ande 
presenting him with a parchment, standeth waiting. Anon 
cometh another, with a greater ‘parchment, and likewise 
waiteth also. Here again, be three in a group, each with 
their parchments displayed, and axes ready. Now the first, 
the great one, seeketh the dues of the Inner Circle, and 
demandeth to be payed for the. ground the acensed 
sleepeth or standeth on: the second, for the tent he. 
sleepeth under: and the third, fourth and fifth .for 
water, light and fuel. And sith all would live on’ 
one spot, some of these charges are heavy. Again oometh 
a strong man clad in cuir-du-roy, with a demand .that 
the teaching of his children be paid for : another, that they 
be fed nt tbe scholes ; and others come with reproaches 
that the monies of the workmen-be not enough, while yet 
one is telling the accused thut be selleth far too dear by 
reason of over-paying these insolent fellows. So is he closed 
in and pressed upon by the upper and lower sort, and very 
little more is to be taken of him. Presently arriveth a 
servant of the magicians, with a yellow parchment inscribed, 
" Cooke is leaving." Then turneth he to flee, and is 
pursued of them all with demands and contumely. For the 
Outer Circle say,“ Calls inself n gemman, de does, an asn't 
ther price of arf-pint ! " (which is a brief summary of his 
personal. worth, not complimentary.) and the voices of the 
Inner Circle, audible at 2,000 paces, like unto the sawing of 
wood, may be heard “so terwibly suburhan," that is to say, 
* He is deranged ; for he works." | 

Amid the turmoil and clamour, in his flight he droppeth 
sixpence ; now this is, in these men, a very heinous offence 
and crime, as showing they have reserved money which 
should have been given to some other not of their class. 
Immediately thereon is he seized by the torturers, who take 
him to the press-room, and there lay upon him as much 
parchment as he can read, and more. With many tears for 
his hard fate, they ply him with hard questions inscribed on 
those parchments, to tbe end that, if he shall answer them 
ull, of his last sixpence that they have taken, he may receive 
back two-pence. Generally he goeth mad. - 

Now, ye will wonder that, as the harrying of these men is 
so well-liked a disport, either that the supply of them is not 
ceased, or that they have not themselves objected thereto. 
But this they have not done sith they be scattered without 
a leader, and all striving to conceal that’ they earn with the 
cunning of their minds the money which may only be taken 
by force or fraud, or by working with the hands. Troubled 
by this, and by the frequent demands of their many 
hoses,” they have no leisure for Parlement or golf or any 
like matter, so that ne the Positives (which are those of the 
higher potential, who say “aye” to laws of their own 
making), nor yet the Negatives (who say ** no " to the laws 
not of their making) regard them at all; except when 
they seek a fresh- subject- for-taxes. Living thus in misere 
and dolour, it is small marvel that they are ripe for revolt. 

Now. at this present time is a champion and a leader 
arisen. for them, and . doubtless we shall soon hear much i 


` clamour,-with fierce contests and burning words. For the, 


pitiful case of these wen bath ocmo to thb ears of. the good 
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knight, Sir Jaime Nadador de Riachuelo, ever ready to 
succour the opprest. This Sir Jaime is, moreover, one of 
the chiefs of the Electricks, and if, indeed, those magicians 
will take part in the matter and join with these middlemen, 
there shall shortly appear that the Englysh have found a new 
conductor for their affairs.. That ye may know that these 
chronicles be of worthy subjecte, here is set down the cote 
of Sir Jaime, whereby he is known :—Dexter, an empty 
chair (presidential) for memory, upholstered all proper: 


sinister, on a target three pieces of entropy displayed 


couchant ; of the third, a particle of sulphide ore, or, having 
a floating efficiency of 102 per centum ; of the fourth, dis- 
played on a field vert, a Haskell ball, rubber-cored, of high 
dielectric strength. Supporters, dexter, a student of the 


I. E. E. expectant of getting on; sinister, a King's Counsel 


learned in the law, capped and gowned for occasion. 
Motto: Experto Crede." Crest: A limit in heavy elec- 
trik engineering, not clearly defined. Now this good 
knight, when he perceived that the middlemen, though so 
oppressed, had no art or part in the governing, called around 
him a council, and exhorted them in the matter, how that 
they should not be ashamed for that they were somewhat 
more removed from their (Darwinian) ancestry than their 
oppressors, neither should they despair if they were born 
honest; for the disgrace lay not in these qualities, but in 
allowing that others should make a mock of them; and he 
propoundeth the new 'and heretical doctrine that, under the 
'King, the kingdom were best ruled by those of the greatest 
intelligence. 

In response to the call of Sir Jaime do arise camps of the 
: malcontents from the Swiss cottages to Denmark hole, and 
all are stirred forth to battle with what weapons they have. 
To watch this quarrel for one maravedi may ye see it set 
forth in the Daily Invasion, wherein is inscribed all that 
hath happened or will happen, and more. 


THE PREMIER ACCUMULATORS. 


THE Premier Accumulator Co. last year secured premises 
in Military Road, Northampton, for the manufacture of 
secondary batteries, invented and patented by Mr. A. 
Schanschieff, long resident in this country, and whose name 
is familiar to all who are interested in this special branch of 
the electrical industry as a patient and indefatigable investi- 
gator into the mysteries of secondary battery development. 
The company manufactures two kinds of central station 
cells, the pasted and the Planté types ; specially designed long- 
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Fig. |1.—PREMTER” STATIONS BATTERY oF: 2651CELLS, 1,000 AMPERE-HOURS. 


distance ignition cells; high capacity batteries for lighting or 
traction; and a new and original design of oxidised or Planté 
plate. TN l 

iz Of the pasting, mixing and formation rooms, the, casting 
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department, &c., it. is unnecessary to speak in detail, and we 
shall therefore confine ourselves simply to a description of the 
various plates. 

Taking first the pasted type of plate, we find the grid consists 
of two halves cast in one piece. The drawing, fig. 9, clearly 
shows the taper of the walls of each square and the generał 
construction. At each corner of each square there is a stud 
which joins and strengthens the halves together, and at the 
same time these studs serve as additional points of contact 
with the active material for collecting the current. It will 
be seen that, although the paste is greatly sub-divided and in 
intimate contact with the grid, it forms one solid and 
continuous piece of paste throughout the whole plate. 


Fic. 2.—Tyrz A, ron HicH DISCHARGE CENTRAL STATION Work, 
IN LEAD-LINED WOODEN Boxes. 


Owing to the taper on each side of each square being 
inwards, the paste is securely locked in the grid, and any 
tendency for the paste to come out increases the pressure 
against the tapered side of each square. EMEN 

Regarding the Planté system of plate formation, it is 
known that the expansion of oxidised plates when forming, 
charging, or discharging, takes places in the direction of 
least resistance. In all other oxidised plates the resistance 
to bending is less in one direction than in the other, and on 
formation, charging, or discharging, the plates must buckle, 

particularly in the direction where the 
plate is the weakest when the charging or 
discharging current is high. | 

The Premier oxidised plate is so de- 
signed that in whatever direction it is 
attempted to be bent, it resists the strain 
equally, and in active operation the ex- 
pansion is also equal an all sides, the 
plates are equally strong in every direc- 
tion, and the buckling or distortion is 
therefore impossible. 

As seen in the figures, the Premier plate 
is equally balanced throughout. For 
every rib in any section of one side of the 
plate there is a corresponding rib running 
at right angles to it on the opposite side 
of the plate. 

The capacity of every oxidised or 
Planté plate is proportioned to their 
developed surface, and the strength and 
solidity of the plate are inversely pro- 
portional to the depth of peroxidation. 

The developed surface of the best- 
known makes of Planté plates is from 
five to eight times their superficial area, 
whilst the Premier’s developed surface is 
10 times its- superficial’ area. Owing 
to so large a surface on the Premier plate, a smaller 
depth of peroxide is required for a given capacity ; 
hence the plates will stand higher rates of charge and 
discharge, have a longer life, larger-capacity, and cennot 
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buckle. The Premier plate is cast by hand in & special casting 
machine and mould divided into two halves, and each 
half can be adjusted for casting plates of any thickness of 
core, or entirely without a core ; in the latter case the plate 
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Fic. 3. B. IL. TYPE IN (T. AS Boxes. 
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Fia. 6,—Oxipisep PLANTE PLATE; RIGHT SIDE. 


Fic. 5.--IaNiTION. CELL. 


is transparent. To take the plate off the mould, a lever 
which is attached to cach half of the machine is worked, 
which pnshes out several sections of the mould, and in so 
doing, frees the plate from the mould, thus making the 
extraction of the plate quite casy, and the casting cheap. 

It is specially claimed for the Premier pasted type that 
the paste is a chemical combination free from foreign metals 
or acids, very porous and yet very hard. 

The porosity is so great that the expansion and contraction 
on charge or discharge is taken up by the pores,which shrink 
or expand as the case may be, leaving the paste in its original 
condition. l | 

The porosity allows the electrolyte to penetrate inside, thus 
bringing every molecule of paste into action. 

The paste being in one solid and continuous piece 
throughout the whole grid, combined with the large number 
of points of contact with the grid, accounte for the high 
capacity and low resistance of this type of cell. 

The chemical action takes places in the complete piece of 
paste throughout the whole plate, and there are no portions 
of paste working individually which can fall out. 

Its solidity. is such that no protective plates for the paste 


are necessary; however porous these protecting plates may 


be, they increage the internal resistance of a cell.to a large 
extent and thus diminish its efficiency. — — | 
Mechanically the grid and the paste as described above 
are of such great strength, that the plates can be dropped 
from a height of several feet withont injury, and withoüt 
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the paste falling out, and even & short circuit for a prolonged 
time will not alter their capacity. 


Fia. 4.—F.T. Type FOR Traction, OR OMNIBUS LIGHTING. 


Assuming that the cost of production is similar to that of 
other makes, it is claimed that, owing to the larger capacity 
of the Premier plates, the makers can use a smaller number 
of plates for a given capacity. 

The following table gives the results of tests as taken 


from the company’s log-hook, giving tbe capacities at 
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Fie. 8.—Vrew or DOUBLE INTERLOOKING GRID, PasTED TYPE. 
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different rates in comparison with three of the best-known 
accumulators :— g ; 


COMPARATIVE TESTS OF PREMIEB -ACCUMULATOR WITH THREE 
OTHER WELL-KNOWN TYPES. 


[ 
ł 
I 


' Dis- | Total | per 100 of section in sq. in. of 


Date charge capacity sq. in. of ampere-hours. positive plate 
July, tive | rate of tive | required to 
906. „ marks. in am the plate : give 100 am- 
peres. cell Onde | Positive. Pond ^| Pere-hours 
| tem neghtive. capacity. 
4th | Premier [ 25 | 162 | 77 T9 33 129:69 
: B. 144 685 | 575 | 218 | 1458 
= C . 119 | 708 | 43 2:5 141 
2 D . 131 69:3 | 575 3-27 | 1443 
10th | Premier 30 157 747 76 3°24 134°4 
^ B . |1325 63 51 | 26 | 1584 
a C ,.. [1085 | 046 | 57 23 1548 
» D ,.. |1055 56 469 | 22 | 170 
29th | Premier 40 | 195 | 55 6 25 | 166 
s B ; | 905 | 43 36 17 232 
7 Cc 855 | 50 3:5 18 200 
E D la. | 8 46 3:9 18. | 946 
lst Premier 60 116 55:9 56 2˙4 181 
n . | 90 | 426 | 34 17 233 
A CG faa 85 47 44 1:8 212 
M D :.. | 80 42 3:5 17 | 238 
bth | Premier | 80 | 110 52°38 | 539 23 192 
d B 82 309 |. 3:28 161 250. 
0 C 74 | A408|^ 2°6 151 227 
„ D e 77 322 | 28 1425 |. 310 
7th | Premier ; 100 105 50 5:19 2:26 | 200 
„ BB. | 80 38 32 157 ' 963 
i C | | 795 | 43 26 | 160 232 
á D 72 381 316 180 ' 2625 


The cells Premier, B, C, D were discharged and charged in 
series, The potential was takén during the discharge, and 
the discharges stopped when the voltage fell to 1-78 volta, 
except at the 80 and 100-ampere rates, when the discharge was 
allowed to fall to 1:5 volts on closed circuit. 

The Premier negatives were too heavy, owing to the lack 
of another mould. The negative section weight can be 
reduced by one-third, and the capacity will, it is stated, 
remain the same. " 

These discharges were taken before the heavy rates were 
introduced. 

Premier (8 x 82), seven plates.— Positive surface, 210 8q. in. 

B (101 x 104), five plates.— Positive surface, 210 sq. in. 

C (7 x 12), five plates.— Positive surface, 168 sq. in. 

D (103 x 9), five plates.— Positive surface, 189 sq. in. 

The weight of Premier positive section, 204 Ib. ; of negative, 
27} lb.: + and — sections together, 48} lb. | 

The weight of B positive, section, 25 lb. : of negative, 
251 lb.: + and — sections together, 503 lb. 

The weight of C positive section, 98 lb. : of negative, 
184 lb.: + and — sections together, 46} lb. 

The weight of D positive section, 223 Ib.; of negative, 
17} lb.; + and — sections together, 40 Ib. 

In October last we received particulars of a number of 
tests on Schanschieff’s battery, which, we said, appeared to 
give remarkable: resulta, and we believe Dr. Glazebrook is 
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Fic. 9. SROCTIoNS SHOWING THE CONSTRUCTION OF THE 
DOUBLE INTERLOCKING (RID. _ 


now engaged in making an expert examination into the 
merita of the cells. 3 
Electrical energy forall purposes in the company's works, in- 
cluding illumination, is taken from a large battery of 110 cells 
placed in a cellar, and charged at power rates from the town 
mains, the voltage and current being controlled from a small 
switchboard. Engines, dynamos and all running machinery are 
thus dispensed with, a most convenient arrangement. The 
factory is laid out on the most economical -lines, and if the 
results obtained by Dr. Glazebrook verify the figures obtained 


Capacity Capacity per pound | Number of 


by the manufacturers, the company will be able to con- 
gratulate itself on the possession of a battery which will 
make it a formidable competitor with those already on the 
market. = ok 

We are informed that the Premier Accumulator Co. have 
supplied a number of lighting batteries, and have many orders 
on hand, also that the company are already contemplating 
moving to larger premises, owing to the increasing demand 


for their accumulators. Their ignition cells are claimed to 


be amongst the strongest and cheapest on the market, and 
from what we know of the strength and construction of 
their batteries, there is no reason to suppose that this i8 not 
so. Several thousands of these batteries have been 
delivered, or are on order. mE 

Mr. Schanschieff deserves success ; he has worked for it 
hard and long ; we hope he may obtain it. 


PROCEEDINGS OF INSTITUTIONS. 


Idle Currenta. 
' . By M. B. Ferb. 


(Abstrdet of Paper read before the INSTITUTION oF ELEOTRICAL 
ENoiNEERS at Manchester, February 13th, 1906.) 


~ (Concluded from page 505.) 


WE will now apply some of the results to the first and second 
series of alternators supplied by the Westinghouse Co. for Niagara. 
The slot and conductor dimensions are taken from Dr. S. P. 
Thompeon's '' Polyphase Electric Currente,” 2nd edition, pp. 133, 
135. Fig. 6 represente the conductor and slot for the first 
machines. Inserting the appropriate values of dimensions and 
frequency we have m b = 1°97, and referring to curve for n = 1, we 
obtain the value X = 1:88, and forn = 2, K = 8'1, that is to say, 
that the actual loss in the active part of the lower conductor is 1°88 
times, and in the upper conductor 8'1 times’ that calculated from 
Ohm's law. f 

Fig. 7 represente the slot dimensions of the second series of 
alternators—in this case m b works out at 277, and referring to the 
curve for n = 1 we obtain the value K = 27. ü | 

Taking the active portions as roughly 50 per cent. of the total 
windings of these machines, we find that for the earlier machines, 
the actual loss in the whole winding was three times, and in the 
latter machines 1:85 times the nominal loss. . When we remember 
that these machines were supposed to have an efficiency of the 


_ order of 98 per cent., the relatively large extra loss due to idle cur- 


rents assumes an additional importance. It is well known that the 
earlier machines tan exceptionally warm. 

We will now investigate what economy might have been'effected. 
Take the first series of alternators. If for the lower layer m b had 
been 1:4, and for the upper 0*9, the K values would have been 1:3 
and 1:5 respectively. These values would have given ^ = 2°42, 
b = 1:56 cm. for the two conductors instead of 3:41 each, as is 
actually the case, and the total loss would have been 2:19 times the 
nominal loss with the 3:41-cm. conductors. . Hence, the copper 
section might have been reduced in the proportion of 6:82 to 3°98, 
and the total loss in the proportion of 3: 2:18. The weight of 
copper in the armature of each of these machines is roughly 3 tons. 

‘Taking the second series of alternatore, we see from fig. 5 that 
no gain of efficiency could have been effected by a deorease of the 
copper section, but a very considerable saving in copper might have 
been made at the expense of a small additional loss. 

Thus, if instead of m b being 27 the conductor had been chosen 
so that m b was 2, a saving of copper in the proportion of 27 : 2 
would have resulted, with an increase of the C*R loss in the pro- 
portion of 1°39 : 1:45. 

Fig. 8 represeuta the slot and conductor dimensions of the 
3,000/3,500-kw. 11,000-volt two-phase alternators supplied bv 
Messrs. Witting; Eborall & Co., to the Metropolitan Electric 
Supply Co, Acton Lane Station. The frequency is 60, and it is 


interesting to note that the conductor depth chosen is just about the 


critical depth to give the best results. The actual ohmic losses 
work out at approximately 20 per cent. above the nominal Had 
the machine been required for 4,400 volts instead of 11,000, and 
two conductors of 20 mm. depth been employed in the place of five 
conductors of 8 mm. depth, the critical depth in the outer conductor 
would have been largely exceeded, and the actual loss would have 
been 1:98 times the nominal loss. The critical value of n b (taking 
q = 5) is 9 for the second conductor, whereas in this case the value 
of n b would have been 1°55. 

In determining slot and conductor dimensions there are, of 
course, other important factors which need due consideration. For 
example, the heat generated in the active part of the conductor is, 
to a large extent, conducted to the end connections, at which it is 
dissipated by ventilation and radiation. A large cross-section of 
conductor forms a better conductor thermally, and may tend to 
reduce the maximum temperature within the active portion. 
M it has been urged that a deep conductor is sometimes 

visable fer mechanical considerations owing to the very great 
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mechanical forces which may be exerted on the end connections, 
and yet again, the suggestion has been made that a certaim amount 
of idle current in the conductors is useful, in that if reduces the 
reactance of the whole winding. .. EE 

Where there are several conduotors per slot, it may be advan- 
tageots to limit the depth of the upper conductors on account of 
the temperature gradient, aa well as on account of the idle current 
loss. ; 

It does not appear that any advantage is to be gained from the 
temperature ient point of view by using a material of lower 
conductivity than the best copper. If, however, the active 


Fi6.:7. Fic. 8. 


portions of the armature conductors be well ventilated by air- 
ducts and the iron be relatively cool, so that a sideways con- 
duction of heat occurs from the conductors to the iron, the above 
considerations of temperature gradient are inapplicable, and with 
a given depth of conductor, the actual losses may, ih some cases, 
he appreciably reduced by the use of a material of high specific 
resistance. Such would be the case in flg. 6, top conductor. 

The enormous forces which. are sometimes called into play 
between conductor and conductor are scarcely credible until one 
has seen the destructive effects of heavy short circuits. 

A serious trouble which has been experienced with the turbo- 
generators in the Chelsea generating station of the London 
Underground Railway, is the bursting of the end connections 
when a “short” occurs. The machines are 4-polar and the end 
connections of the armature, which is stationary, therefore bridge 
across 90°. The end connections lie one up against the other 
in the usual manner, and those of each phase are all strongly 
bound together to form a compact whole. They are otherwise 
unsupported. On the occurrence of a “short” the bindings 
burst and the end connections fly out with all the ap nce of 
au enormous internal force wrenching them apart, usually necessi- 
tating the pun pie re-winding of the armature. As a second 
instance, we will quote the words of Mr. H. G. Stott, who was the 
Superintendent of the Manhattan Elevated Railway System of 
New York in 1903, when a phenomenal high power surge occurred 


in the system (see Journal of American Institute of Electrical’ 


Engineers," Vol. xxiv., p. 579). 

“ One of the six generators operating in multiple, short-circuited 
near the terminals, conductors on two turns of the winding being 
driven out until they struck the iron of the frame of the generator, 
i.e., the armature bare, which are 2 in. X 4 in., three in each slot, 
were bent edgewise for over six inches, showing that the force 
bending them probably amounted to at least 3,000 or 4,000 Ib.” 

Lastly, we may mention an occurrence in the Electricity Works 
of our own City of Manchester. Fig. 9 represents the appearance 
of some of the cables at the back of a switchboard, after a sudden 
rush of current. The thicker cables on the outside are 37/15 bighly 
insulated, while the smaller cables, which show the greatest 
umount of distortion are arranged to carry about 10 amps. and also 
highly insulated. All cables were tightly stretched between 
insulators from 2 ft. to 3 ft. 6 in. apart. The mutual attractions 
and repulsions are well illustrated by the shapes of the cables. 
Insulators 5 and 6 were snapped off, and an insulating shield 
consisting of j iu. asbestos millboard was cut clean through. 
This case is interesting on account of the absence of any quantity 
of iron in the neighbourhood to increase the magnetic effects. 

It appears to us that, considering 2 in. solid conductors may 
be bent edgewise in the disastrous manner that happened on 
the Manhattan system, it is useless to propose to make them 
self-supporting. Rather should engineers take the occurrence 
as a lesson to suitably support the end connections by means of 
substantial clamps at frequent intervals, and thus leave them- 
selves unfettered by these considerations in the choice of their 
conductor. Indeed, unless we admit this principle, we should 
be forced to advocate the use of deep solid conductors, and the 
avoidance of all stranding and otner devices which decrease the 
mechanical strength of such conductors. 

Lastly, it will be obvious that the smaller the conductor in an 
open slot the less must be the reactance due to the cross flux, 
and that to advocate the use of solid conductors at all in place of 
stranded bars for the sole purpose of limiting the reactance is 
false economy. Surely the money represented by the increased 


losses wonld be better expended in a more generous design of 
machine, resulting in the desired improvement of regulation. 

The above results, with certain modifications, are also applicable 
to direct current machinery. $ rd 
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Fig. 9. 


The conclusions arrived at in this communication will not be 
much modified by saturation of the armature teeth, as might be 
thought at first. 

Similarly, the results will not be much affected by a bridge of 
iron across the mouth of the slot, provided its section is very small 
compared with the section of the tooth. | 

If, on the other hand, the conductor were buried in the iron, 
there would be no cross flux at all, and the interior surface of the 
hole would be magnetically an equi-potential surface. 
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DISCUSSION. 


The CHarnmMaN (Mr. S. L. Pearce) said the paper had many 
practical points of . importance fo a.c. engineers. One of the 
large alternators at Stuart Street station had to be completely 
rewound on account of the end winding being insufficiently 
supported. ote 

Mr. FRiTH thought the term idle currents would first. convey 
the meaning that the current was at right angles to the voltage, and 
asked how far that agreed with the author's definition. Some 
comfort might be derived from the fact that too much copper had 
been used. 

Mr. WALKRR gaid the curves given in the paper were of enor- 
mous value. Previously, up to the publication of the curves, the 
depth of slot had been obtained by practically a rule of thumb 


method. He thought the curves would be standards of the future. . 


The British Westinghouse Co. some time ago made experiments on 
different depths of slots, and measured the copper and iron losses, 
&c. From these he had taken two curves and checked them with 
the formula given in the paper, and found them to agree 
abeolutely. 

Mr. Precx said he had come across idle currents in many ways 
and forms. There had been no difficulty with the older Niagara 
machines, but in later,macbines they had experienced trouble 
through the bars springing out. The failure of the Chelsea 
machines was due to insufficient brazing of the end terminals, hut 
the forceg acting were enormous. 

Mr. FLD, in replying to the discussion, said that the remark- 
able distortion of conductors was not only found in dynamos and 
motors, but he had heard of meters coming in absolutely crushed. 
He advised those interested in the subject to read the paper read 
by his brother before the American I. E. E. last year. 
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The Cost of Electricity per Unit from Private Electrical 
o Power Plants. | 
By WirsoN HARTNELL, Member. 


(Abstract of Paper read before the INSTITUTION ,OF ELECTRICAL 
ENGINEERS af. Leeds, February 15th, 1906.) 


By the total cost of supply is here meant all the expenditure 
incurred, which might have been avoided had electricity been 
supplied from without. The cost thus defined excludes all the 
expenses which must be incurred if the same quantity of electricity 
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had been purchased from a public company and used in the same 
way. Therefore, "cost per unit" excludes the cost of the main 
distributing switchboard and all beyond it, such as mains, gub-mains, 
wiring, motors, lamps, &. 

The oost as thus defined includes the capital outlay, capital 
charges, rent, ting charges, maintenance, labour, rates and 
taxes, &c. of these may. have many sub-divisions. 

The cost per unit is found by dividing the cost thus obtained by 
the electrical unite produced, after first deducting the units 
. exclusively used over the power plant itself. 

In the following examples the figures are necessarily approximate, 
and the conclusions as to the cost per unit refer to the particular 
circumstances of the period under observation. 

Electricity can be produced at the least cost per unit in flour 
mills. In these the engines are usually high-class compound con- 
densing, and run, say, 130 to 140 hours per week, and the dynamo 
usually runs the whole of that time. One dynamo is easily driven 
from the main engine. 


1. Flour Mill, medium size.—Dynamo of 12-K w. driven from 


shafting. 
Capital charges... .. £120 
Depreciation ... P eus ids Me. 419 
; Maintenance... o T de = 1 
Operating J Coal, estimated, 60 tons at 76. 21 
rge Oil and sundries 80 un e " 2 
£36 


Estimated output per annum — 35, 000 Kw.-hours.  Cost— 25d. 
per unit. 


3. Flour Mill.—Two 52-Kw. dynamos, belt-driven. One vertical 
engine, non-condensing, shafting and belts. One dynamo is driven 
from the main engine. The other dynamo can be driven from 
either engine. | 


Capital outlay ... .. £850 

Rp charges, interest and depreciation ... 85 

; aintenance ... e c» ue TA ae 6 

perk iog E estimated usu s.s 100 

harg Oil and sundries i jos " - 5 

! £196 
Estimated output per annum- 163,200 kw.-honrs. Cost per 


unit 29d. 

7. Woollen Mill.— Three 42-Kw. dynamos, driven by special 
countershaft from mill engine or waterturbine. Also pilot dynamo 
which can be driven from either of two special non-condensing 
engines. For lighting only. 


Capital outlay ... T p 855 . . £1,300 

Capital charges, interest and depreciation ... 130 

Operüting LM a zT 
8 [Oil and zund riese b 
£205 


Estimated outpnt per annum—-93,100 kw.-hours. Cost per unit 
— 53d. 


9. Clothing Factory.—Two 30-Kw. dynamos. Dynamos belt- 
driven from two gas engines, for both lighting and power. 


Capital outlay ... 


— 


Capital charges, interest aud depreciation... 85 


Maintenance a ‘bi 5 

Operating j Gas - i" ws m TE . 205 
charges Oil and sundxgics m. m Ws is 5 
Attendance  ... js m D .. 80 


Estimated output per annum—62,000 x w.-hours. 
—1 5d. 


11. Iron Mors. Four 150-K w. dynamos. 
coupled to two gas engines. 
two gag engines. 
scavenging type. 

Record from accurate' measurement extending over nine weeks. 


Cost per unit 


Two dyhamos direct 
Two dynamos driven by ropes from 
Mond gas plants. Gas engines of the positive 


Capital outlay 


Capital charges, interest and depreciation 


(for nine weeks) ... ru - 242 

Operatin g Fen . | : 2 
IU dc Stores and sundries... Re e me 21 
Rates, &c., assumed T Vr ane 25 

£733 


Time ofrunning—4,240 hours. Output, measured by instruments 
—328,837 Kw.-hours. Cost per unit—'54d. 


12. Engineering Works.—Two 500-K w. dynamos, one 250-K w. 
dynamo, direct coupled to vertical high-speed compound condens- 
ing engines. Engine house and boiler house, cooling tower, &c. 
For power only, 


Capital outlay — .. as s E15, 200 

Capital charge, interest, and depreciation 1, 520 
Maintenance DE T € ds 40 

ope | Coal =- eee .. 1120 
arges Attendance, oil and sundries  ... d 350 
Rates, assumed, and allowance for rent... 220 

ee 

£3,250 


Estimated output per annum — 2,000,000 RW.-hours.— Cost per 
unit— 4d. Pag 

Other examples of electric power have been found, under similar 
circumstances, to give much the same result. 

The cost per unit is highest in private electrical plants with 
storage cells. 


Private House, Dynamo, Cells and Gas Engine. 


Capital outlay ... £350 

Interest and depreciation  ... 8 — 44 
Maintenance ne i T ied 3 

Operating ) Gas at 4s. T e Ji s Ba. 02 
charges ) Attendance (period of man's time)... .. 30 
Oil and sundries M he 8 ; 2 

£111 


Estimated output per annum—4,500 RW.-hours. Cost per unit 
— 6d. 

In two other examples of private house lighting, with 4 capital 
outlay in each case for oil engine, dynamo and storage celis of £350, 
but where no special attendant is required, the cost per unit is 
about 6d. 

From the facts stated in the examples above given, the following 
table has been made showing the capital outlay per kilowatt, and 
the equivalent dynamo-hours.“ This latter expression means the 
hours in which the dynamo could have produced the kilowatt-hours 
if it had run continuously. 


& : Equiva- ü 
5 ery d e 1 * Plant Hours. Purpose. 
8 kilowatt. 1081 , 
1 | £10 0 | 2,900 | 25d. Flour mill 
3 8 2] 1,600 29d. hours. | 
| ° | Half |——- — ——— Lighting 
i plants. |  enly. 
! Factory hours : 
7 13 6 980 | 53d with dark days; 
: | sometimes 
| | — overtinge. ——— 
9| 14 2 1,040 150d. Lighting 
| | Com- | and power. 
plete | : 
11 23 3 3,030 54d. plants. | Engineers’ and Power 
12 | 12 211,600 29d. ‘ironworks’ hours. only. 


Single-phase Railway Motors:and Methods of Controlling 
Them. 


By T. H. Scnohrr. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINFERS at Manchester, February 27th, 1906.) 


AT the present time two types of single-phase commutator motor, 
having characteristics suited for railway requirements, have been 
developed and successfully manufactured on a commercial scale, 
viz., the plain Series motor, having the magnetising coils on the 
field, and the series motor in which the exciting current is obtained 
from the armature by means of extra brushes placed midway 
between the main brushes (the repulsion motor). 

In the series motor a winding is distributed over the face of the 
poles, the flux from which neutralises the flux set up within the 
armature and thus annuls the induced voltage which would other- 
wise exist between the armature coils when passing the plane of 
commutation. The relation between the active fluxes may be seen 
by referring to fig. 1. 

The neutralising winding is in series with the armature and field 
windings, and may be considered as part of the armature winding, 
since the flow of current in the two must always bear a definite 
relation, no matter in which direction the armature may rotate. 
This arrangement of the windings is called forced neutralisation, 
in contra-distinction to induced neutralisation. 

The armature winding is provided with high resistance leads 
connected between the coils and the commutator segments in such 
a manner as to come into action only when any coil is passing the 
commutating plane. 

The series motor is wound for 250 volts across the terminaly, 
which has the advantages of high insulation and less liability of 
breakdown. ; 

The trolley voltage is lowered to that required at the motor by 
an auto-trausformer mounted upon the car, which permits of great 
flexibility in adapting the system to the diverse conditions mct 
with in general traction schemes. 

As an instance, the equipments supplied to the Indianapolis and 
Cincinnati Traction Co., operate in the town of Rushville, where 
the trolley voltage is not permitted to exceed 550 volts alternating, 
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-and on the long section between Rushville and Indianapolis, where. 
the railway is built upon private right of way, the trolley voltage is 
3,9300 volts alternating; in the city of Indianapolis they operate on 
the existing tramlines at 550 volts continuous. When passing from 


one section to another the re-grouping of transformer ^»onnections to 


give the desired voltage on the motors is effected, while the train is 
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running at top speed, by a change-over switch, under the control of 
the driver. The writer has seen this change-over effected at a speed 
of 50 miles per hour. ; | 

Another instance is a locomotive equipment supplied to the 
Swedish State railways for working a suburban service, where the 
connectors from the auto-transformer are arranged for trolley 
pressures ranging from 3,000 to 20,000 volte. 

As to the starting torque which this motor will develop, in a test 


which the writer made on a series motor with normal full load 


torque of 680 1b., the armature developed a torque of 850 1b., which 
is 25 per cent. above the normal full load torque, this limit rarely 
been approached in actual practice on electric railways. 

In the earlier single-phase motors the armature speeds were 
rather high, the normal full load armature speed of a 150-n.P. series 
motor being 930 r.p.m., which made it more suited for long runs 
with few stops and speeds of 60 miles an hour. These are the 
characteristics of the motor on the locomotive supplied to the 
Swedish State railways. 

For suburban work with frequent stops and short runs, 
demanding a high rate of acceleration and high schedule speeds 
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but not high free running speeds, a 150-H.P. series motor has 
been developed with the normal full-load armature speed of 


535 r.p.m., the characteristic curves of which may be seen in 
2 


-The ideal method of voltage variation in the supply of power to 
a single-phase motor is by means of an induction regulator, which 
provides a uniformly increasing voltage without interruption to 
the supply. 


"e ALVEASER * 


There are, however, objectionable features in the induction 
regulator. | | | 

Any number of similar motor coach equipments may be con- 
trolled by the manipulation of a single master controller situated 
at any point in the train and electrically connected to the multiple 
control train line. 

The power necessary for the auxiliary multiple control circuits is 
supplied at a pressure of 50 volts and obtained from a tap at the 
low tension side of an auto-transformer. This power, through the 
manipulation of the master controller, is utilised to energise the 
operating magnets. The movement of the operating magnet 
armatures actuates the needle valves which regulate the admission 
and exhaust of the compressed air, which works the unit switches. 

The unit switches have to interrupt the motor currents when 
itis necessary to shut off power from the motors, and they are 
c. with powerful magnetic blow-outs, since these currents are 

e. 

A magnet is so interconnected with the master controller and 
driver's brake valve that the power will be shut off from the motors 
and the brake applied throughout the train should the driver 
remove his hand from the master controller for any reason. Both 
of these actions are effected simultaneously. 

For tramcar equipments controllers operated by hand have becn 
developed of the rotating drum type, little different from an 
ordinary tramcar controller for continuous current. 

In order to prevent sparking and burning of the controller con- 
tacts, a preventive coil and preventive resistance are used. | 

When the controller is on the last notch or full ranning position 
the preventive resistance is disconnected from the circuit. 

ith reference to the advantages of single-phase working of inter- 
urban and urban services—similar to the London Underground 
Railway—the author said the consumption per ton-mile was less 
with p.c. than with single-phase, but there was a great saving in 
the number of sub-stations required, and in connection with their 
working and maintenance. There would also be a great saving in 
attendance, as in p. o. systems rotaries were required with ocon- 
tinuous attendance at each station, whereas with the single-phase 
system.one man could attend to 10 sub-stations in the daytime alone. 
In Derry, near Pittsburg, the sub-station attendant made an i 
tion about once a fortnight. With the collector system with third 
rail on a D.c. system it was impossible to get above 650 volts; with 
single-phase it was possible to work at 20,000 volts. Another point 
in its favour was that of electrolytic action. Tests had been made, 
*and the result was that the destructive effect was nil. For main 
line working, single-phase was the only system to be considered. 


In the discussion, the CHAIRMAN (Mr. S. L. Pearce) said he 
thought the faults of the single-phase motor had been successfully 
overcome, and for main line working it was the one system 
possessing large starting torque and high efficiency. 


» 
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Mr. Cramp said that the motor Mr. Schoepf denoted as repulsion 
motor was not the repulsion motor as they understood it in this 
country, but the Latour compensated repulsion motor. The 
original repulsion motor consisted of laminated a.c. field with D.c. 
type armature and commutator, the brushes being short-circuited 
and set at an angle to the main field. Thus, the excitation was not 
provided by the armature. The neutralised repu!sion motor, which 
he thought was original, could fairly lay claim to the advantages of 
both series and repulsion types. The arrangement of the motor 
was diagrammatically illustrated for a two-pole case by fig. 3. 
Here the high-tension mains were connected to the coil E, which 
excited not only the field r rF, but also the secondary coil B in 
series with the usual armature and the neutralising coils. By this 
arrangement excellent commutation and a good series characteristic 
might be secured, while a high-tension stator winding. was 
possible. All the motors had the same torque characteristics. 
The compensated and neutralised motors were usually slightly 
less efficient than other forms on account of the loss in their 
extra windings. For power factor, the repulsion motor was not 
usually quite so good as the straight series motor, but, of 
course, compensated motors were much better than any other forms. 
It was in commutation that the series motor scored. Upon 
different frequencies the repulsion motor was far better, since it 
cculd be built for 40-cycle circuits, where series motors were almost 
out of the question. In the repulsion motors they might control 
by rotor resistance, putting a high voltage on tke stator and 
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tting rid of the bulky transformer. Relative power factors at 

2 should be mentioned. as well as those at full load 
synchronous and free-running eds; for it was at starting that 

the big current was taken, and then it was that the alternator 
voltage dropped on account of lagging currents. The “ preventive 
coil” seemed to fulfil the same function as the resistance coil on 
the ordinary accumulator switch. —- ur 

Mr. MES WALKER said he did not think it advisable to use such 
high pressures as 6,000 volts on traction motors; 250 volts was quite 
high enough. , 

MI. E. W. Cowan said that about eight or nine years ago Mr. 
Atkinson was working out the single-phase commutator motor very 
much on the same lines as the straight geries motor. The trouble 
with that motor was owing to excesaive sparking at the com- 
mutator. - - 

Mr. O'Brien asked the author for the relative weights and power 
factors of the different systems, ahd agreed that 6,000 volts was too 
high a pressure for railway motors. t 

Mr. ScHorpr, in replying to the discussion, said that it was 
impoesible to get a good combined series and repulsion motor. A 
series motor was good for starting effect, and a repulsion motor for 
running. For general p s the series motor was a bad one. 
With regard to relative weights of trains, those on the Metropolitan 
Railway, in London, weighed 29,500 1b., including motors, con- 
trollers, cables, and all electrical equipment. In the case of the 
L. B. & S. C. they wovld be 31,000 Ib. The weights of motors were 
as follows: : 


H. . Single-phase. D.C. 

. 00 .. 9,080 1b. 3,000 lb. 
75 3,850 Ib. 3,840 1b. 
100 4,523 lb. 4,500 lb. 
150 5,398 lb. 5,350 lb. 

Physical Society. s 


AT the meeting held in the ''Pender Electrical Laboratory," 
University College, March. 23rd, 1906, Prof. J. Perry, F. R. S., 
President, in the Chair, Prof. F. T. Trovron read a paper On 
Unilateral Electric Conductivity over Damp Surfaces.” Some 
time since the author noticed a rather perplexing difference in 
electrical resistance depending on the direction in which the 
measuring current was passed. The resistance under examination 
was that of the layer of moisture which adheres to glass when 
exposed to moist atmospheric conditions. On passing a current 
across the glass surface, it was found to diminish to a certain 
minimum value the amount of which depended on the hygrometrie 
state. On reversal, the current assumed its original value and then 
diminished to a minimum as before, and so on for further reversals. 
The effects observed were not due to anything similar to ordinary 
polarisation. The theory put forward to account for the 
phenomenon depended on the transportation of moisture over the 
surface by the current. In this way the effective thickness of the 
layer might be much diminished by a banking up of the moisture 
along the edge of one of the metallic electrodes. | 

A paper on The Construction and Use of Oscillation Valves for 
Rectifying High Frequency Electric Currents,” was read by Prof. 
J. A. PLExING. The author recalled the fact that as far back as 
1890, when investigating the Edison effect in glow lamps, he had 
shown that the space between the incandescent carbon filament and 
an insulated metal plate placed in the vacuous bulb possessed a 
unilateral conductivity. Electrolytic rectifiers such as the alu- 
minium-carbon cell were not available for high frequency currente 
because a time element entered into the chemical actions involved. 
In 1904, however, the author discovered that if the carbon filament 
in an electric glow lamp was surrounded with a metal cylinder 
connected to an insulated terminal by a wire sealed through the 
bulb, and if the filament was made incandescent by an insulated 
battery, then between the insulated terminal and the negative pole 
of the battery a unilateral conductivity existed which was operative 
with currents of any frequency, and the valve so made might be 
employed to render electrical oscillations measurable by an 
ordinary sensitive galvanometer. The author exhibited oscillation 
valves made on this plan, and also showed their uses. The 
advantage of using multiple spark-gaps in oscillation circuits was 
proved by the use of the valve. The author exhibited a multiple 
spark-gap discharger made with carbon rods, and claimed for it a 
much grcater constancy of action than a discharger made with 
metal balls. Dr. Fleming also exhibited an experiment showing 
the copious emission of negative ions from the glower of a Nernst 
lamp at atmospheric pressure. The author referred to the employ- 
ment of carbon-filament oscillation valves such as he had described 
as wave detectors or Cymoscopes in connection with wireless 
telegraphy. The amount of rectification produced by the valve 
could be measured, and might amount to 89 or 90 per cent. 

A paper on The Use of the Cymometer for the Determination 
of Resonance Curves” was ready by Mr. G. B. Dyke. The experi- 
ments described in the paper were made with a view to the adap- 
tation of the direct-reading cymometer to the delineation of 
resonance curves and the determination of the logarithmie decre- 
ments of wave trains and the resistance of oscillating sparks. 


American Westinghouse Extensions, —The Westing- 


house Electric and Manufacturing Co., of Pittsburg, Pa., is to put 


up a factory at Bloomfield, N.J., at a cost of £200,000. 


The tact 
will employ 1,000. handa. cea | 


^ application in United States.) March 19th. 


, sockets of 


' incandescent lamps.“ 


| NEW PATENTS APPLIED 
1 for this journal b W. P. Tnomrson & 
N x High Halborn, London, W. O., and at L 


6,557. Improvements relating to vapour electric 
Tuomas, (Date applied for under Patents Act, 1901, M: 
date of application in United Btates.) March 19th. (Cor 

. Improvements in vapour electric apparat 
(Date applied for under Patents Act, 1901, March h, 
application in United States.) March 19th. (Complete.) 

6,568. ‘ Guiding support for conductors for electric la: 
PrincLe. March 19th. 

6,602. Improvements in and connected with auton 
electric installations.” H.Tupor. March 19th. (Compl 
6,614. “ Improvements in electric cirouit-breakers.'' 
(Date applied for under Patents Act, 1901, March 20th 
(Complete.) 
6,632. ‘Improvements in alternating current arc 
Eurion & GRAYTZ. (Date applied for under ‘Patents Act 
1905, being date of application in Germany.) March 20th 
6,688. “ Improvements in insulated conductors for 

Davis. March 20th. 

6,044. “Improvements in or connected with the indic 
electrical W in the c nductors of electricity st 
HOLMES. arch 20th. (Complete.) 

6,651. "Improvements in . machines 
Lb., A. E. L. CHorLTON and H. Surrn. March 20th. 

6,659. An improvement in connection with the mari 
JoHANNESEN. March 90th. (Complete.) 

6,675. Improved system of electric wiring for intern 
March 20th. 

6,600. ‘Improvements in means for regulating electric 
March 20th. l 

6,702. ‘Improvements connected with apparatus 
bobbins for electrical and other purposes." H. Bourn! 

6,768. Improved method of constructing and asse 
ey head for electric tramcars." R. C. G0 


6,808. ‘Improvements in electric glow lamp 


(Deutsche Gasgluhlicht Aktien-Ges.  Auerges, Ge 
(Complete.) 
6,815. Improvements in or relating’ to regulators 


compressors and the like.“ J. HorrMAaNN. March 2lst. 


6,818. "Improvements in protective devices for vapo 
THE BRITISH THomson-Hovston Co., DTD. (Genera 


States.) March 21st. 


6,890. ‘Improvements in and connected with appara 
tricity." J. pz ToRLEY and E. BENKO. March list. 


6,889. ‘Improvements in or relating to meroury va} 
like." C. O. Bastian and G. CALVERT. March Ast. 

6,888. ‘Improvements in electric machines.” W.A 
(Complete.) PE 

6,976. ‘Improvements in electric furnaces.” C. Bis 

6,977. ''Improvementa in electric furnaces.” C. Br 

6,979. .' Improvements in combined electric and o 
electric and candle lamps, for motor- cars and for other 
ALLEN. March 28rd. 

. 6,980. “Improvements in the manufacture of metal 

sition.“ F.1.G1sss. Maroh 23rd. 

6,984. Improvements in arc lamps." O. GROSS. 

7,021. '' Improvements in single or more pole electri 
H. Turner. March 28rd. . 

7114. “Improvements relating to a plastic pulp a! 
tor electric light panelling and like purposes.” . 

7,188. “Improvements in processes in the ma 
batteries." O.Lcvco. March 34th. 

7,150. Improvements in electro-magnetic rela: 
March 24th. (Complete.) 

7,184. “Improvements in and relating to electric’ 
March 24th. | 

1,188. ‘Improvements in the manufacture of | 
refractory metals for electric lamps." A. G. Br 
March 24th. 

7,189. '' Improvements in the manufacture of meta 

A. G. BroxaM. (J. Lux, Austri 
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ELECTRICAL PATENTS EXPI 


(Continued from page 536.: 


18.095. Electric Furnaces.” F. Von Posching« 
1599. Relates to means for heating electrically, wit! 
heating. furnaces for smelting, making pottery or 
other furnaces or inuffles. Consists in building in t 
bricks made by mixing with the usual constituents, 8 
vraphite as will render them sufticiently conductiv 
ayer of graphite or of composition containing it upo 
ductive bricks are built in with mortar similarly rent 
of graphite, and are connected with leads built in t 
manner. 


13.765. Electromotors." AI. Hutin and M. Lebl: 
98th, 1892. Relates to alternating current motors. 
taining synehronisin the field magnets have, in 
winding for conveying a continuous current à secon 
circuit. The armature may have either a single win 
alternating current by brushes, or two windings sup} 
shifted phase, so ud to produce a rotary field. When 
form of n ring the closed circuit may be composed of 
ordinary cotls; or it may consist simply of two n! 
nected together by bolts. Condensers, resistances, © 
force, may be inserted in the closed circuit to facilit: 
The closed cirenit has also the effect of diminish! 
currents in the pole-pieces and inducing cores, 8S wi 
in the inducing cirenit. 


15.120. * Galvanic batteries.” H. W. Head 
Secondary batteries. The Active material or mate 
supported in hollow perforated bars of various cross 
bars may be connected te i common strip. the space 
with active material. 

(To be continued.) 
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AND RETRENCHMENT 
RAILWAYS. 


CO-OPERATION 
ON 


* 


f j 

A RECENT issue of the Financial and Commercial Supple- 
ment of the Times contained: matter of high impor- 
tance to all interested in British railways. The first article 
was by Mr. R. Price-Williams, and its purpose was to draw 
general attention to the power, which has been latent since 
1844, of the State to purchase upon three months’ notice 
after 1865 every railway in the United Kingdom. Doubtless 
that is no news at all to those most concerned, but to the 
general public, and even to the majority of the readers of 
this journal, it is probably unknown or forgotten. 

It appears that the Government was badly bitten by its 


.. own Act when, in 1871, it bought out the telegraph com- 


panies, who were really only short-term lessees of the railway 
companies, and then had to pay three millions to the 
latter for their rights under this 1844 . of 
Railways Act. 

Although no nearer in reality, the knowledge of the 
terms of this Act (Clause 2) may bring the nationalisation 
of railways more within the range of possibilities than it has 
been hitherto to the average man- in- the- street. 

When reading that the terms of purchase are to be on 
the basis of 25 years' purchase of the average of the three 
preceding years' divisible profits, one cannot help but com- 
pare these terms with the deservedly-named iniquitous 
terms of purchase laid down hy Sec. 43 of the Tramways 
Act of 1870, and it is impossible to conceive how two such 
widely different bargains could be on the Statute Book at 
the same time. Are we to suppose that the standard of 
public equity was stronger in 1844 than in 1870? 

If a change of Ministry had not occurred in 1866, it is 
almost certain that the Irish railways would have been taken 
over by the State, for Mr. Price-Williams himself was chief 
of the staff of engineering assistants who valued them. 
Naturally they are of much greater value now. 

Mr. Price-Williams thinks that the intimate co-operation 
of railway companies would have the effect, of inducing the 
State to purchase the whole, and his opinion is entitled to 
the greatest respect, but something, too, may be said for 
the view that the State would be enabled to purchase at a 
more favourable price, with less difficult preliminiaries, and 
without disturbing the money markets of the world to 
such a degree, if the companies continued in their policy of 
comparative isolation from each other. 

'The capital at par of the whole of the British and Irish 
railways is over one thousand million pounds—an amount 
which dulls our comprehension by its vastness ; and it is so 
vast as to render any all-embracing scheme of State purchase 
out of the question. If it is accomplished at all, it must 
be undertaken by degrees, and in that case, the obvious 
strategic move is to extend co-operation until it becomes 
amalgamation of all interests. 


[577] 


578 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,481, APRIL 13, 1906. 


The results of amalgamation have not been always for the 
good of the public, whatever they may have been for the 
shareholders, but that a greater measure of co-operation is 
. needed in the real interests of both is patent to everyone who 
travels at all, and not only co-operation between companies, but 
internal administrative and executive reforms are called for, if 
we have any sympathy with the speech of the chairman of the 
Railway Investment Co. on the occasion of the annual 
meeting on March 22nd. We all know how he and his 
colleagues have instituted and courageously maintained 
amidst a continuous hail of blows from those who stick to 
the old ways, a crusade in favour of a more useful and a 
more detailed analysis of expenses and revenue. They are 
the exponents of the ton-mile and train-mile system, and 
they maintain that an acquaintance with this system would 
indicate immediately and constantly the directions in which 
economies ought to be made or new methods tried. 

It is at least significant of the general truth of their 
preaching, although it must not be accepted on these 
grounds alone as absolutely and infallibly true for all 
possible cases, that the North-Eastern Co. when under the 


guidance of Sir George Gibb trimmed its analytical sailb - 


anew by the light of the methods which have been found 
indispensable by the great railroads of America, 
where competition is, if anything, keener than 
here, and have found themselves heading at once more 
strongly for the mark. 
freight train were only 80d. per train-mile. 
adoption of a better system of handling traffic, based on a 
sound system of statistics, that figure has been raised to 
123d. for 1905, or nolessthan 55 per cent. . . . If the goods 
traffic for 1905 had been worked on the same lines as it used 
to be worked in 1899, the N.E. would have run 6,100,000 
more freight train-miles than they have run.” That is an 
economy of 36 per cent. within six years after adopting a 
more elaborate, but a more helpful, system of statistics. 

Certainly, the innovations which the Hon. George Peel 
urges as indispensable to the welfare of the shareholders he 
represents, do appeal very strongly to everyone who has had 
to do with the business side of that cousin of a main line 
railway, the street tramway. 

The opposition, of which, alas, the L. & N.W. Co. is the 
head and front, holds that there is very little analogy between 
the two, but it must be admitted that their grounds for this 
assumption are somewhat obscure. The greatest difficulty 
exists now, and must exist until the proper statistics are 
available, in making anything like a probable estimate of 
the expenses and revenue which would result from a change 
in the method of propulsion, and the same difficulty must be 
encountered whenever estimates involving similar calcula- 
tions have to be made. 

The changes suggested, therefore, have something to do 
with electrification, and it can be shown, we think, that they 
have a very great deal to do with it, for uptil the present 


capital returns more to its holders than it docs now, the 


prospect of electrifying anything but a minute proportion of 
the total mileage, must be remote. 

Mr. Price-Williams reminds us that although the average 
rate of interest paid on the entire capital of British and Irish 


railways in 1904 was 3:36 per cent., 86 millions received 
nothing at all, 60 millions less than 2 per cent., and 437 
millions less than 3 per cent., and he points out in a 
trenchant way that a reduction of the present excessive 


* In 1899 the earnings of a N. E. 
But by the 


ratio of expenses to revenue (62 per cent.) is the ‘direction 
in which the greatest efforts must be made. Fifteen years 
ago, and for the 34 years preceding, the ratio was 52 per 
cent., and a return to that figure would have made a differ- 
ence to the shareholders of 11 million pounds in 1904. 
He thinks that much may be done by closer co-operation 
between interests which a spirit of crass selfishness hitherto 
has made to seem opposed, while the Hon. George Peel and 
his colleagues take the line of more light tò help see 
where the wastage and cramped development lurks. Neither 
are antagonistic and both are right. 

We recommend most earnestly to the big roads the more 
serious consideration of all these proposals, for the reclamation 
of that £11,000,000 per annum would mean a great deal to 
the electrical profession and industry. 


. Tais subject has been touched upon so 
The Economy of frequently that it would appear difficult to 


= 5 find anything new to say about it. It is, 

Machine Shop. however, necessary from time to time to 

restate the conditions in view of the 

astonishing claims put forward for mechanical systems of 
driving, by suction gas plants, oil engines and the- like. 

An article published recently in our New York namesake, 
from the pen of Mr. E. R. Douglas, deals pretty fully with the 
economy and other advantages oftelectrical driving. He points 
out that the first applications of the individual drive were in 
printing works where the evident cleanliness and easiness of 
control were very early appreciated. In machine shops the 
individual drive was first applied to the equipment of 
travelling cranes, where the absence of belts and overhead 
gear was an obvious advantage. After this the advantages 
of the motor-drive began to be apparent, and these are the 
following: | 

1. Clear overhead room for crane service. 

9. Better light and ventilation, since unobstructed by belts 
and shafting. | 
3. Absence of dirt and grease thrown about by moving 
belts. | 

4. Reduced fire risk from dusty, oily moving belte. 

5. Cost of repairs and upkeep on hanger-boxes, belts and 
countershafts eliminated. — . 

6. Greater flexibility of shop arrangement, location of 
machines where most convenient without reference to lines 
of shafting ; possibility of rearrangement to suit changed 
conditions. . 

7. Convenience of motors for driving auxiliaries, moving 
heavy parts of machines and operating extra cutting tools 
on special jobs. A. 

8. Entire absence of power loss when machines are not in 
operation. f 

Even with these admitted advantages the spread of elec- 
trical driving was comparatively slow until the introduction 
of high-speed steel for cutting tools, and the development. 
of practical variable speed motors. The importance of the 
cost of labour in manufacturing then began to receive more 
attention. The author gives comparative costs of manu- 
facturing an article with the mechanically-driven system, and 
the electrically-driven system. He shows that for an article 
costing $1, the cost of labour can be reduced from 40 per 
cent. to 36 per cent. of the total cost by increasing the out- 
put, that is to say, the speed of working, by 10 per cent. 
The cost of power is given as 2 per cent. in both cases, 80 
that an increase of 10 per cent. in the output is worth more 
than double the whole cost of power. The full comparison 


is as follows :— 


Mechanical drive. Electrical drive. 


er cent. Per cent. 
Material ... s ts a4 50 50 
Direct labour ae m ai 30 27˙3 
Indirect labour  ... a yas 10 91 
Power iss sae dei X 2 2 
Supplies, repairs, maintenance... 3 27 
Interest and depreciation on plant 4 N 36 
Insurance, taxes, &c. 285 -— 1 | 9 

100 95°6 
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The apportionment of cost varies considerably in different 
establishments, but the general character of the results 
obtained by decreasing the labour item would not be greatly 
different to those shown in the table. 

The writer then discusses the various methods of speed 
control and groups these under two-wire, three-wire and four- 
wire systems. He shows that whereas until recently it was 
not practical to vary the speed of a motor by means of shunt 
regulation more than about 80 per cent., speed ranges can 
now be obtained as high even as 6 to 1. The size, of course, 
in the latter case for a given power becomes very great as 
. compared with the size and speed of the motor for thesame out- 
put without shunt control. With the three-wire system 4 to 1 
range can be got with a motor having a 2 to 1 range in 
itself, and with a four-wire system a 6 to 1 range can be got 
under the same conditions. By four-wire system the author 
is not referring to the system such as we have in Manchester 
in which the voltage across each pair of wires is the same. 
The “ multiple voltage system is referred to in which a 
motor-generator having, say, 250 volts across its outers, has 
three armatures in series giving respectively, say, 60, 80 
and 110 volta, from which six different voltages, and, therefore, 
six speeds can be ree without the interposition of any 
resistance. Intermediate speeds are obtained by means of 
shunt regulation. This is a system which, whilst it may be 
largely in use in America, has not obtained much support 
in this country, and it is doubtful if the additional compli- 
cation of the four-wires and special motor-generator justifies 
ite use in preference to one motor with shunt control; or, 
say, a three-wire system; or a motor provided with two 
commutators when run on a two-wire system. 

The author discusses in detail the conditions of operation 
and the range of ontput from machine tools, such as lathes, 
&c., when motor driven, or belted in the ordinary way. 


J ournalistic 


Etiquette, Anonymous, and it has ever been recognised 


that correspondence should also be 
allowed to preserve its anonymity, save and except to the 
editorial eye. Yet, curiously enough, attention will be given 
to statements made in the editorial columns of a paper 
which, even though they had passed the editorial supervision, 
would not be favourably received were they to appear as 
anonymous correspondence. Now, there are ninety and ninc 
reasons why a correspondent may elect to remain anonymous, 
and since journaliatic etiquette has long sanctioned the 
practice, it appears reasonable to ask that common courtesy 
should be accorded to him. 

In several instances correspondents of the REVIEW 
have girded, at the anonymity of other correspondents, as 
though these had no claim to be heard. In some cases mere 
criticisms of facts and figures have been taken as giving 
personal offence. This we hold to be quite a mistaken 
view. The anonymity of a letter does not alter its 
value in a technical sense, nor does it form a valid excuse 
for non-reply by a man who hag been tripped up. Such 
criticism must be taken at its face value, whereas signed 
letters often obtain a degree of acceptance to which 
they may not be entitled by their contents. The unsigned 
epistle may be written by the head of the firm or by 
the junior draughtsman, and if no one can decide by 
which, then so much the worse for the chief, or so much the 
more credit to the humble junior. 

. Were anonymity of articles and of correspondence to be 
abolished, some of the best articles and best letters in this 
and other journals would never have appeared. 

To compare such contributions of which the authorship is 
known and approved by the editor, with the anonymous 
letter of the informer is to show a want of the sense of 
proportion, and is not complimentary to editors, whose duty 
it is, under existing customs of journalism, to allow such to 


appear. 


ENGLISH journalism has always been 


SOME NOTES ON THE REGULATION OF 
ROTARY CONVERTERS. 


By ALFRED STILL, A. M. Inst. C. E., M. Inst. E. E. 


A ROTARY converter, consisting as it does of an armature 
with a single winding fed through slip rings with alternating 
or polyphase currents, and delivering direct current through 
brushes bearing on a commutator, may be looked upon as a 
combined synchronous motor and direct-current generator. 
The chief difference between such a machine and a motor- 
generator is that the latter has two distinct armatures, which, 
although rigidly coupled together, revolve in separate 
&ystems of field magnets, thus rendering the regulation of 
pressure an easy matter. "The. synchronous motor will run 
at constant speed, and the field ampere-turns of the direct- 
Current generator have merely to be varied by any of the 
usual means in order to obtain the desired pressure regula- 
tion at the direct-current terminals. 

The rotary converter, however, has only one armature, 
the speed of which is determined solely by the frequency of 
the polyphase supply current; and if the alternating E. M. P. 
across slip rings is constant, the induced E. M. F. is also 
approximately constant, which involves the idea of a constant 
magnetic flux cut by the armature conductors. If the 
current in the field coils is not large enough to produce the 
required flux, the armature current will automatically adjust 
itself as regards both magnitude and phase until there is a 
(lagging) magnetising component of the total current capable’ 
of producing the balance of the required magnetising 
ampere-turns. If, on the other hand, the current in the 
field coils is greater than it need be, there will be a leadiny 
component of the armature current such as will produce the 
necessary demagnetising effect to keep the magnetic flux at 
the required strength. In this respect the rotary converter 


. behaves exactly like a synchronous motor: and’ since any 


e - 


current (aleo E MF at slip rings) 


z æ a ee — — 
y - w — — — 


8 
Floid ampere tuens 
Fia. 1. 


attempt to strengthen the field in order to raise the pressure 
across the brushes is immediately met by a demagnetising 
component appearing in the armature current, it would 
appear at first sight as if the maintenance of constant pres- 
sure by the addition of a series-field winding were an im- 


possibility. 


But rotery converters are compound-wound with entire 
success, and it is with a view to explaining the manner in 
which this compound-winding enables the pressure across 
brushes to be maintained constant at all loads that this. 
article has been written. Starting with the principle of a 
definite transformation ratio between alternating and direct 
current pressures, it follows that if the pressure of the poly- 
phase supply is raised or lowered, then the direct current 
pressure will be varied in a corresponding manner. "This 
suggests what is, perhaps, the most perfect method of regula- 
tion, namely, the employment of variable ratio step-down 
transformers, by means of which—even with constant pres- 
sure at the H.T. terminals of the polyphase supply—the volts 
across slip rings can be varied within the required limits. 
This regulation can be done by hand or automatically ; but 
automatic regulation on these lines would be costly and 
liable to give trouble owing to complication of parte. The 
other method of varying the pressure across slip rings, which 


+ 
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is automatic in its action, requires the compound winding of 
the field magnets ; but this—as will be understood from the 
foregoing remarks—will not lead to the required pressure 
variation, ercept under special conditions which permit of this 
result being attained. 

These conditions are that there must be an appreciable 
amount of self-induction in the circuit between the H.T. 
supply terminals (at constant pressure) and the slip rings of 
the rotary, and that the ohmic resistance of this portion of 
the circuit must be relatively small. If thestep-down trans- 
formers are of a type having a fair amount of magnetic 
leakage, it may not necessary to provide additional self- 
induction in the form of choking coils; but, in practice, 
a small choking coil is usually inserted in each of the poly- 
phase leads. 

In fig. 1 (p. 579) the full line curve shows the relation 
between armature current and field excitation for a rotary con- 
verter or synchronous motor running light. The ordinates, or 


Fic. 2. 


vertical measurements, indicate the amount of the armature 
current, while the horizontal measurements represent the 
ampere-turns on the field magneta. 


There is a certain value of the field current—denoted on 


the diagram by the letter s—for which the armature 
current is a minimum; the power factor is then approxi- 


mately unity, and the very small armature current passing 


into the windings is merely what is necessary to run the 
machihe light. If, now, we imagine the field current to be 
reduced to a value indicated by the distance 0 M in fig. 1, 
the armature current will immediately rise to the correspond- 
ing value M N, and this will be « lugging. current, the 
principal component of which is a magnetising current 90° 
behind the impressed E.M.F., because this will -produce a 
field flux in the same direction as the direct current in the 
magnet coils, and ite value will be such as to provide the 
magnetising ampere-turns which have been taken off the 
field coils. 

If, on the other hand, we strengthen the fleld current, the 
main component of the armature current will les the 
impressed k. u. F by 90°, and so counteract the magnetising 
force of the additional field ampere-turns. 

For a given value, o P, of the field current, the no-load 
armature current may be of exactly the same value as when 
the field current was 0 M; but in the first case it will be 
in advance of the impressed E. u. F. by nearly a quarter 
period, while, in the latter case, it will lay behind the im- 
pressed E. M. F. by the same phase angle. 

Now consider the vector diagram fig. 2. 
sents one phase of the impressed polyphase E.M.F., which is 
supposed to be of constant value. We shall not complicate 
the diagram by taking into account the step-down trans- 
formers, and the length o E must be considered as repre- 
senting the primary pressure reduced to the pressure at slip 
rings, in accordance with the transformer ratios, for the 
condition of the correct field excitation, i.e., when the field 
current is such as to make the power factor a maximum (0s 
in fig. 1). Under this condition the armature current is 
practically zero. Let us now see what will be the pressure 
at slip rings with a reduced field excitation, and, therefore, 
a lagging armature current, which may be represented by 
the vector o N.* 


* In this diagram (fig. 2) the current vectors are drawn exactly 
90° out of phase with the pressure vector, although in practice this 
condition is never quite reached. But, with the machine running 
light, the phase angle will be very nearly 90°, and, in any case, 


Here o E repre- 


Note first, that if there were no self-induction in the 
circuit, the pressure across slip-rings would remain unaltered, 


except for the small resistance drop, which may be neglected ; 
but if the circuit has self-induction, the back E. u. y. due to 


the current o N will be o , drawn exactly 90? behind o x. 


The result will be that the pressure at slip-rings will be 


reduced to o E', which is less than o E by the amount 0 “. 
Suppose now that the field current is increased until the 
armature current is a leading one of value 0 R; then 0 % 
will be the induced E.x.F. due to this current, and it will be 
in phase with o E. The pressure at slip-rings will therefore 
be 0 x", which is equal to o E + 0 e". l 

We are now in a position to plot the dotted curve in 
fig. 1, showing how the pressure at slip-rings increases with 
increased field ampere-turns, and from this it is easy to 
understand that a rotary converter provided with a shunt 
winding across the brushes, and a series winding carrying 
the load current, may—by suitably adjusting the amount of 
self-induction—be made practically self-regulating at all 
loads. : 

]t is important to bear in mind that, in order to obtain 
this result, the ohmic resistance of the cables, transformer 
windings, &c., must be low; and this is of still greater 
importance if it is desired to over-compound the rotaries. 

If the distance of transmission is great, or the voltage so 
low as to involve a considerable drop of pressure in the 
cables, then this method of regulation is unsuitable. The 
chief objection to the compound winding of rotary con- 
verters, as above described, is that the power factor of the 
polyphase supply is continually changing, and this makes it 
difficult to maintain constant pressure at the receiving 
ends of the transmission lines. Mr. A. C. Eborall, 
in his paper on polyphase sub-station machinery, f 
states that, in practice, the self-induction in the polyphase 
leads, and the amount of the field excitation, would be so 
adjusted as to make the armature current at no load a 
lagging one equal to about 30 or 40 per cent. of the full load 
current. As the load comes on the machine, the power 
factor improves, and becomes nearly unity at half full load, 
after which, with a further increase of load (and, therefore, 
of field ampere-turns), the armature current would be in 
advance of the applied E.M.F. 


SEPARATION OF OIL FROM FEED 
WATER. 


By J. H. HARWOOD. 


IN all electric light and power stations and similar installa- 
tions driven by steam power, the question of successfully 
eliminating the emulsified oil from the feed water is one 
which still seriously troubles the engineer, in spite of the 
various separating devices which are manufactured and 
warranted to cure the trouble. 

It is certain that except in isolated cases, the ordinary 
exhaust steam separator consisting of a cylinder or drum 
filled with varying types of scrubbers or baffle plates is of 
very little use, except as a trap in which a small proportion 
of the free oil coming over with the steam is retained. 

The theory upon which separators of this kind are con- 
structed is that a sudden expansion of the steam into the 
separators causes a reduction in the surface tension, and thus 
renders the steam incapable of holding the oil, which should 
then be deposited upon the baffle plates or scrubbers. From 
these it can trickle down into the body of the separator, 


even if the machine were loaded, it would be correct, for the pur- 


pose of this argument, to consider o N as the magnetising component 
of the total armature current, because the work” component (in 


phase with o E), will produce only cross magnetising effects, and, 
even in the choking coils, will not give rise to a back E.. r. having 
any appreciable effect on the regulation. 

Some notes on Polyphase Sub-station Machinery," by A. C. 
Eborall, read before the Institution of Electrical Engineers 
March 14th, 1901. 
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hence it may be drawn off by means of a small pump 
upplied for the purpose. 

In the writer's experience all separators of this kind are 
practically inactive when working under a high vacuum, 
although they may abstract a small portion of the oil under 
a low vacuum. But this oil appears to be mainly free oil, 
not the oil which is present in the water in a finely 
emulsified condition, and which gives the water the milky 
opalescent appearance familiar to all engineers. 

Water-jacketing the bodies of the separators has been 
snggested, and in one case within the writer's knowledge was 
tried, without any appreciable benefit. 


In many separators the baffling devices have been made 


so complete as to cause a very serious difference of vacuum 
between the condenser and the low-pressure cylinder, and in 
a large power station recently the condensing plant con- 
tractors were unable to obtain the necessary results until the 
internal of the oil separator supplied under another 
` contract had been removed. 

It appears, then, that the ordinary exhaust steam separator, 
which is intended to remove the oil from the steam before 
it reaches the condenser, is—to put it mildly—unreliable, and 
this brings us to the next classof apparatus, which areusually 
den by makers absolute oil-separating or water-purifying 
plant. "E 

These may be roughly divided into two classes—those 
which effect the separation of the oil from the feed water by 
a discharge of electricity between plates immersed in the 
water, and those which mix a chemical coagulent with the 
water. In both types the final separation and purification 
is effected by some form of filter. 

There appears to be a wide-spread belief that emulsified 
oil'can be separated from water by filtration alone, but this 


is a mistake, for the oily water will pass practically unchanged ' 


through the finest filter made. 

The reason is that the minute oily globules are so elastic 
that they will creep through any substance which will allow 
water to pass, and it is only by breaking up the globules and 
entangling them together in the form of a precipitate that 
any filter can be enabled to retain them. 

In the system of electrical coagulation this is successfully 
accomplished by passing the oily water direct from the air 
pump through a series of wooden tanks, in which are 
numbers of iron plates placed fairly closely together and 
arranged in pairs connected to opposite poles. The current 
flows from plate to plate through the water, and the result 
is that some oil appears on the surface of the water, while 
the rest is entangled in a fine red deposit. consisting of oil 
and iron particles which can be readily filtered out. The 
floating oil can, of course, be skimmed away, and should not 
be sent through the filter at all. 

The amount of current necessary for the treatment appears 
to vary, but a general average comes out at about 14 units 
per 1,000 gallons of greasy water treated. There is also some 
waste from the iron plates which must be taken into 
account when estimating the cost of treatment by this 
method. 

In electricity works where energy is cheap this method 
has many advantages and is becoming more extensively 
adopted, but in works where electricity must be bought most 
engineers prefer to use some form of chemical treatment. In 
nearly every case this means the use as a reagent of alumina 
ferric or cone alum, as it is termed by the chemical trade. 

This is made into a solution of convenient strength, and 
is kept in a storage tank, from whence it is allowed to mingle 
in correct proportion with the water of condensation dis- 
charged by the air pump. 

The quantity of reagent required is very small, amounting 
to an average of about 1 lb. of alumina ferric salt to 5,000 
gallons of greasy water to be treated. 

To obtain a satisfactory coagulation, it is necessary that 
there should be lime salts present in the water ; and as these 
are usually absent in water from surface condensers, it is 
usual in such cases to mix the make-up feed water with the 
greasy water at the same time as the alumina ferric solution 
is added. 

After the mixture is effected the water must be allowed to 
remain in a reaction tank of suitable capacity before filtra- 
tion can be commenced. This tank is usually large enough 
to give 30 minutes’ reaction when the maximum amount is 


passing through the apparatus. By a suitable arrangement 
of baffle plates the water may be allowed to flow continuously 
in at one end of the tank and out at the other into the 
filter, the necessary reaction and coagulation having taken 
place meanwhile. 

Of course, it is very necessary that the supply of reagent 
to the water should always remain in the same proportion, 
whether the flow of greasy water is large or small, and if the 
water stops the chemical supply should cease also. 

This can be easily effected in several ways, the most 
obvious being by means of a float which rises and falls in 
proportion to the amount of greasy water flowing through, 
and small pin valves which rise and fall with the float, and 
so control the chemical supply or shut it off entirely when 
necessary. : | 

But such arrangements have the disadvantage-that the 
valves are of necessity very small, and any sediment, &c., 
which is unavoidable when dealing with a solution of 
alumina ferric, soon causes trouble by interfering with the 
correct action of the valves. Also when the amount of water 
flowing through is very small, as during the day-load on a 
lighting station, the valves must be so finely set that they 
become altogether too delicate a piece of mechanism to put 
into the hands of a stoker such as generally has charge of 
such plant as that under consideration. . 

In the writer's opinion a positive measuring apparatus is 
essential, and one without unnecessary moving parts such as 
tipping devices and the like. . 

The best means is probably a tank large enough to 

contain about five minutes’ supply of greasy water, which 
flows directly into it. Arranged by the side of this tank 
are two little tanks filled with alumina ferric solution and 
hard make-up feed water respectively— the solutions being 
controlled by ball-cocks from storage cisterns. 
In the larger tank is a large siphon set to break when the 
tank is nearly full, and arranged to deliver the contents 
quickly into the reaction tank beneath. The action of the 
siphon is at the same time taken advantage of to raise valves 
in the bottom of the two auxiliary chemical and hard water 
tanks, and to cause their contents to mix with the greasy 
water on its way to the reaction tank. | 

In this way a measured quantity of chemical and hard 
water is always mixed with another positive quantity of 
greasy water, and the proportion of chemical delivered to the 
water cannot, under any circumstances, be other than correct. 
Equality of chemical treatment under all conditions of load 
is ensured, and there are very few moving parts to become 
corroded or rendered inactive through deposit, &c. 

One slight drawback to the use of alumina ferric is that it 
gives an acid reaction, and great care is necessary that the 

„quantity used is not in excess of that necessary for coagula- 

tion, or the water in the boilers may become decidedly acid 
and therefore corrosive. But if the treatment is care- 
fully determined beforehand and the water occasionally 
tested with litmus, this method seems to work out 
satisfactorily in practice, and in the event of a larger 
quantity of alumina ferric than usual being necessary, 
owing to soft make-up feed water or other causes, a little 
soda ash solution can always be supplied to the reaction 
tank to neutralise any acidity set up by the alum. Some 
manufacturers of oil-separating appliances of this type 
supply a small soda tank and mixing arrangement for this 
especial purpose. 

The cost of this chemical treatment is considerably less. 
than for the electrical treatment first described, the actual 
cost for chemicals used working out to about d. per 1,000 
gallons of greasy water treated. The amount of attention 
required by the apparatus is, however, slightly more, as the 
chemical storage tank must be replenished every day ; but as 
this can easily be done in half an hour, the cost is not 
serious. 

The success of either of the above methods of treatment 
depends ultimately on the method of filtration employed. 
And it may be said here that the only filtering medium 


. which has given any real satisfaction to users is fine quartz. 


sand used in a filter of the open or gravity type. All sorts 
of media have been tried, from coke to sponge and wood- 
wool, and while some will answer fairly well for an hour or 
two, none can continue doing their work for any length of 
time without cleansing. This is an extremely messy and 
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tedious operation, and the most successful filters at present 
operating are of the quartz sand type, of very ample filtering 
area, and fitted with some sort of return flushing arrange- 
ment either automatically or hand operated. The area of 
the sand bed should in no case be less than 7 sq. ft. per 
1,000 gallons per hour of water passed through, and with 
this capacity washing is necessary every four or five hours in 
ordinary cases when working under full load. 

The washing is effected by closing the inlet and outlet 
valves on the filter and then allowing a large quantity of 
clean water either from mains or from a tank overhead to flow 
upwards through the sand bed. This water should be dis- 
charged in such a way as to trap the air lying in the bottom 
of the filter and drive it in front of it through the sand, 
thereby thoroughly disturbing the sand and allowing the 
cleansing water to wash the fine particles and carry off the 
silt adhering to them. | 

Suitable means are adopted to prevent the sand being 
carried away along with the water, which overflows a channel 
in the upper part of the filter and escapes to the drains. 

In one form of filter on the market this entire cycle of 
operations is performed by the filter itself automatically as 
often as required, and most successful grease-separating 
installations are at present provided with this form of 
filter. 


The great drawback to hand-washing lies in the fact that 


a considerable amount of attention is necessary to ensure the 
washing being carried out at the right time and in a thorough 
manner. 

With any type of sand filter it is of great importance 
that the oily film floating on the top of the water in the 
filter should not come into contact with the sand, or it will 
adhere to it and clog it at once, and the only remedy is to 
scrape off the top of the sand bed itself, as ordinary washing 
does not remove it. 

The filter should be fitted with a valve controlled by a 
float, which prevents the water ever leaving the bed dry, 
and if this is in good working order no trouble will be ex- 
perienced on this score. 

It must be said, however, that even the best filters at 
present on the market are not perfect when dealing with 
oily deposit, and the writer hopes that before long some 
other means of separating the coagulated matter may be 
devised, thus avoiding a great deal of the trouble and anxiety 
constantly experienced by engineers who have the re. 
sponsibility of a large battery of high-pressure boilers fed 
with water from surface condensers. - . 


STERILISING WATER BY MEANS OF 
OZONE.* 


Messrs. SIEMENS & HALSKE, recognising the value of ozone as a 
sterilising agent, have recently turned their attention to the design 
of compact portable and stationary installations, for use in hospitals 
and private institutions, and also for military purposes. The 
general arrangement of some of these will be seen from the accom- 
panying illustrations. The principle on which they work is that 
of the generation of ozone by means of high-tension electrical 
discharges, the ozone being then blown through a long tube (called 
the tower) filled with nodules of porcelain, or flints into which at 
the same time water is pumped from the best source available. The 
water is passed through a preliminary filter to rid it of coarse 
impurities. Hither alternating or interrupted continuous current 
is used. | 
In the types illustrated the current is alternating. In fig. 1 is 
shown a small stationary apparatus made in sizes suitable for 
sterilising from 200 to 670 gallons of water per hour. This type is 
in use in St. Petersburg for sterilising drinking water, in Astrachan 
for mineral water, and in a large brewery in Munich. ; 
Going from right to left of the picture, we have (1) a sterilisation 
tower filled with flints. The ozone enters by the siphon-like tube 
on the left side of the pipe tower, and leaves by the small pipe at 
the top on the right hand. Water enters through the large pipe at 
the top, and leaves at the foot, as shown. It is thus acrgted with 
ozone in passing through the tower. (2) On the floor is a direct- 
current motor direct coupled to an alternator, and also driving by 
belt or gearing a blower and a pump. (3) Above is a cupboard con- 
taining the ozone-making apparatus, which consists of eight glass tubes 
with inner conductors of aluminium, water-cooled and fed from a 


From an article by Dr. G. Erlwein in Gesundheit. 


transformer. On the outside is a meter and switch forthe primary 
of the transformer. (4) On the left is a switchboard with main 
switch, voltmeter, fuses, and, below it, a starting resistance for the 
motor and regulating resistance for the exciting current of the 
alternator. The pipe with two branches beneath the cupboard is 
for air. 

Installations of this type are furnished with automatic apparatus 
to cut off the flow of unsterilised water to the tower if the trans- 
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Fig. 1.—TYPICAL INSTALLATION FOR STERILISING WATER FOR 
OUTPUTS UP TO 670 GALLONS PER HOUR. 


former secondary current fails, or if the po of the supply of 
ozone to the tower drops below a previously determined limit. The 
air-blower or fan draws the air from a filter. The water-pump 
supplies the crude water to the tower. 


Fic. 2.—PoBTABLE OUTFIT FOR STERILISING DRINKING WATER 
FOR ARMY USE; ARRANGED AS IN USE. 


The portable installation for use on the field in military opera- 
tions is illustrated in figs. 2 and 3. 

Two installations of this type were actually used by the Russians 
in Manchuria, The various parts of the installation are arranged 
on two wagons, one of which takes all the moving machinery, and 
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the other the actual sterilising apparatus. On the machinery 
wagon is mounted:—(1) A petrol motor of the type generally 
applied to automobile driving. (2) An alternator with small 
exciter-dynamo on the same shaft, supplying low-tension current 
to the transformer. (3) A small centrifugal] pump, driven by belt- 
ing from the dynamo shaft, by which the unsterilised water is 
pumped up to the tower through coarse filters. (4) A small blower 
or fan, which gently impels the air through & calcium chloride 
filter (on the machinery wagon) and thence through the ozonisers 
to the tower, which it enters at the base. (5) Two chests contain- 
ing spare tubes and spare parte for the motor. 

The apparatus wagon is provided with: (1) Twoozonisers (one as a 
reserve), each fitted with eight ozone tubes mounted on a cushioned 
base. (2) Under the cart the transformer, which is connected by 
cable to the alternator on the other wagon. (3). The coarse filters 
for water connected in parallel, and consisting of sheet metal 
cylinders in which are placed closed filter bags. (4) The tower of 


Fic. 3.— PORTABLE OUTFIT FOR STERILISING DRINKING WATER 
FOR ARMY USE; PACKED FOR TRANSPORT. 


sheet-iron, 6 ft. 6 in. high, having a cross-sectional area of 
2 sq. ft., i.e., 1 ft. 6 in. in diaméter, which is fitted in this case 
with gravel of the size of a pigeon's egg, or cement-covered pumice 
stone. This tower is in two parts, with perforated false bottoms, 
and is so arranged as to lie horizontally when packed. This wagon 
has also five chests for tools and spares. 

In fig. 2 tbe thick tubes on the ground are the water suction and 
motor exhaust; the thick tubes between the wagons, the water 
delivery to the filters; the thinner tube, the air delivery to the 
ozonisers ; the electrical conductor being easily distinguished. 

Fig. 3 shows the wagons packed ready for transit. The tower is 
laid in two parts on the apparatus wagon, which is ahead, and the 
three coarse filters are taken on the. machinery wagon. Each 
wagon is provided with shafts, and weighs loaded about 1,980 lb. 
This installation is suited for an output of 120 to 200 gallons per 
hour, and requires about 2 H. p. for this output. Water cooling of 
the ozone is not employed in these types. 

The installation shown in the figures was tested before being sent 
to Russia, by Prof. Proskaner, with water from the Spree, and its 
bactericidal effect verified. In St. Petersburg it was again tried 
with Neva water rich in bacteria. One outfit was finally sent to 
Harbin, and the other to Vladivostock. The Harbin one was 
worked from eight to ten hours daily. 

According to curves shown of this apparatus, the grammes of 
ozone produced per hour can run up to 30; the cubic metres of air 
drawn in up to 35, the yield of ozone per cubic metre falling 
steadily until, when at 30, it is only 85 per cubic metre, the 
grammes ozone per horse-power-hour rising to 47. "The best result 
appears to be attained with an output of 15 grammes per hour, 
when the concentration is 36 and the grammes per electrical 
borse-power 28. The aim in working is naturally to get a good 
quantity of ozone into the air stream, without unduly diminishing 
the yield in grammes per electrical horse-power-hour. 


Ganz & Co.—It is announced from Buda-Pesth that the 
directors of Messrs. Ganz & Co. have decided to recommend at 
the forthcoming meeting of the shareholders, the transformation of 
the electrical engineering department into an independent com- 
pany, the majority of the shares in which would be retained by the 
parent concern. A further portion of the shares would be taken 
over by the group associated with the Vienna Allgemeine-Union Co., 
which ie conñected with the Berlin Allgemeine Co. It is proposed 
to establish a community of interests between the new company 
and the Vienna Union Co., and Ganz & Co. will take up a block of 
the new shares to be issued by the Union Co. By means of agree- 
ments, Ganz & Co. and the new electrical company, which will have 
a share capital of £330,000, will enter the international concern, 
composed of the Berlin Allgemeine Co. and the General Electric 
Co. of New York. 


THE NEWCASTLE ELECTRICAL 
EXHIBITION. 


(Continued from page 547.) 


Messrs. Faleonar, Cross & Co., 4, St. Nicholas Buildings, 
Newcastle-on-Tyne.—This firm bas a large showing of electric lamps, 
fittings and accessories, among them being mercury vapour, tantalum 
and “Osmi” lamps, ship lighting fittings, McGeoch's ship's light 
indicator, various electroliers, brackete and other private lighting 
fittings of Messrs. Best & Lloyd's manufacture. Methods of 
power and lighting wiring, direct and three-phase motors, im- 
proved motor-starters, Westinghouse induction motors, capstan 
switches, motor fans and blowers, Prometheus radiators and 
cooking appliances, Siemens's Vilex” water-tight mining bells, 
and so on, are all in evidence. In connection with this stand, 
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Emergency Lights 
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Battery 
DIAGRAM OF EMERGENCY LIGHT APPARATUS. 


there is also run another exhibit a little distance off, by the Syn- 
chronome Co., for whom Messrs. Falconar, Cross & Co. are agents. 
Here the Hope-Jones electrical time service, embodying the 


.most recent improvements in the system, is well represented. 


Messrs. Falconar-Cross have carried out a large number of 
important power and lighting installations in the north-eastern 
district, amounting in all to upwards of 2,000 H.P. and over 
30,000 lights. These include the North-Eastern Marine Engi- 
neering Co.’s Works at Wallsend, the Consett Iron Co.'s new 
coke ovens and various shipyards, mines, &c. 

We -noted a patent emergency light apparatus on this stand 
and also elsewhere in the Exhibition. It is the invention 
of Mr. H. McGillivray, the outdoor superintendent of the New- 
castle and District Electric Lighting Co., Ltd., and among other 
placgs for which it is being adopted is the operating theatre at the 
new Royal Infirmary at Newcastle. It is also in service on the 


Central London Railway trains, and in several electric power. 


stations, theatres, on tramways, &c. In the case of a tramway 
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the apparatus switches on emergency lights in the car auto- 
matically when the line current fails or the trolley slips the wire. 
The arrangement will be very useful at the termini when 
shifting the trolley. Inthe accompanying figures we show the 
apparatus and the manner in which it is connected. Very little 
room is occupied by the battery and automatic switch which form 
the apparatus. Charged automatically from the ordinary circuit, 
in series with the lamps, the battery in its turn supplies current to 
the emergency lamps. By the use of a double switch it becomes 
impossible for the attendant to put on his ordinary lighting circuit 
without also connecting up the emergency circuit. 
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^ Messrs. Flitton & Coombs, Caroline Street, Old Kent Road, 
S.E.—This firm shows on the stand of the Newéastle and District 
Electric Lighting Co. Middleton's patent terminals or couplings 
for electric cables, for which it is claimed that with their use 
the connections remaiu constantly tight, and that they are 
particularly safe when used with electro-magnetic apparatus, 


Fic. 2. Fia. 1. 

and where a slack connection might cause a breakdown. The firm 
stocks a line of insulators for use with the couplings which 
enables them to be used in confined places. The combined 
coupling and insulator forms a perfect joint (mechanically and 
electrically) for conduit junction boxes. Fig. 1 shows a four-way 
coupling, and it will be seen that there is no bending of 
wires needed. Fig. 2 shows the complete terminal. Each size 
has been designed to give ample contact surface when the full 
number of cables are in position. 


Messrs. Robson & Coleman, St. Mary's Place, Newcastle-on- 
Tyne. —The new Excello" white flame lamp of the Union 
Electric Co. is to be seen here; indeed, these lamps are used for 
lighting outside of the Exhibition building, and part of the interior 
lighting, as well as for the street approaching the Exhibition, as 
mentioned in last week's ELEoTRICAL Rmvigw. Messrs. Veritys' 
Aston enclosed arc lamps are shown, burning five in series on“ 
480 volts without cut-outs and substitutional resistances ; also the 
Aston twin carbon lamp, burning direct on 240 volts, miniature 
arcs, Nernst and Cooper-Hewitt mercury vapour lamps. A No.1 
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BnLíAckETT XR HOwWD ENS WIND GENERATOR FOR ORGAN BLOWING. 


Runway crane for warehouse and other use is driven by a Verity 
motor; and there is a range of motors from 4 to 10 H.P., an 
electric hand-drill, motor-driven sewing machine, also radiators, 
cooking appliances, meters, and many accessorial details. The 
stand itself is outlined in screwed welded tubing, and its 
outstanding feature is Blackett and Howden's patent wind 
generator for organ blowing, which we illustrate; this is 
direct coupled to a 2-H.». Aston motor and worm gear, and as 
already mentioned, it is employed to supply wind to the organ on 
the stand of the Newcastle-on-Tyne Supply Co. from which it is 
controlled. 


Messrs. Crosier, Stephens & Co., 2, Collingwood Street, 
Newcastle-on-Tyne. — Several well-known manufacturers are 
represented at the set of stands controlled by this firm. 
Messrs. Crosier, Stephens are agents: for, among others, Messrs. 
E. Green & Son, Ltd., of Wakefield and Manchester, and, 
therefore, they exhibit a number of illustrations and plans of 
the well known Green economiser, also photographs of some large 
installations thereof in electric light and power stations. One of 
the views is of Chelsea (Lot’s Road) power station, where the 
economisers have 9,216 tubes, another being the Neasden station 
of the Metropolitan Railway, where the installation comprises 1,760 
tubes. The seamless, welded and ordinary steel electric wiring 
conduits made by the New Brotherton Tube Co., Ltd., of Wolver- 
hampton, are also represented here. The steam specialities of 
Messrs. Holden & Brooke, Ltd., of Manchester, are prominently 
set out. They comprise Brooke’s “high velocity” exhaust steam 
feed water heater, shown in section; a section model of Green's 
patent stop and control valve, which is especially suitable for 
turbine and power station work, marine, colliery and rolling mill 
engines; a section model of Brooke's patent protected seat stop 
valve; also Leinert's water meter, which accurately measures (and 
automatically records such measurements on a counter) water or 
other liquids by weight. Further, there will be observed Brooke’s 
patent oil separator to which is attached one of the maker's dis- 
chargers which automatically discharges the oil and water 
abstracted by the separator from exhaust steam. The motion 
of this discharger can be seen, for instead of the ordinary 
cast-iron casing, it appears working inside a glass cylinder. 
Other Holden & Brooke specialities exhibited include auto- 
matic stopping and starting gear for water lifters and pumps; 
circulators for heating and circulating water, &c. Kennedy’s 
tube-bending machine, a motor-driven planing machine, portable 
electric drilling machine, portable electric rock drill, the 
Jeffrey Chain-header coal-cutting machine, the Davis anemometer 
and mechanical wages calculator, joint-making apparatus, the 
Hyatt roller bearings, also specimens of aluminium conductora and 
joints and Acheson graphite, all have a place. 


Sunderland Forge and Engineering Co., Ltd., Pallion, 
Sunderland.—This company is to be congratulated upon the enter- 
prising spirit it has displayed in bringing together such an excellent 
collection of electrically-driven machinery for shipyard, mining 
and other purposes. The exhibits are made up of their standard 
lines of manufactures, and include an electrically-driven centri- 
fugal pump, shipyard winch, portable electric saw bench, also a 
crab for a four-motor electric crane, while there are further 
three of their combined plants for ship lighting, a com- 
plete induction motor and parts thereof, also other motors 
and dynamo armatures. The engineers and others engaged 
in the shipbuilding and other great industries of the locality 
have been finding an inspection of this impressive exhibit 


very much to their liking, and to their own and the Sunderland 


Forge Co.’s advantage. We gathered from a conversation with Mr. 
Reid, the firm’s very energetic outside manager, that the works are 
so full up with orders, that day and night shifts are running con- 
tinuously, and the growth of business has necessitated extensions 
to the works which are now being proceeded with. 


Reason Manufacturing Co., Ltd., Brighton.—This firm has 
an imposing display of electric street lighting fittings, brackets and 
standards; also three types of Reason arc lamps—twin-carbon, 
series and miniature— fuse and joint boxes, demand indicators (both 
thermal and magnetic types), and various meters. The most 
fecently introduced thing shown is the company’s new solution 
meter. —_ 


Messrs. H. T. Boothroyd, Hyslop & Co., Primrose Works, 
Akenside Street, Bootle.—A  direct-coupled generator for ship 
lighting, electric motors, ship lighting fittings, switchboards, and 
a portable electric-drilling apparatus comprising motor, telescopic 
shaft and patent drill head, are being exhibited by this firm. 


The Brush Electrical Engineering Co., Ltd., Lambeth, 
S.E., and Loughborough.— The two chief items on this stand are 
intended to appeal to marine and mining men in which this part 
of the country abounds. The Birtley-Falconer direct current elec- 
tric coal-cutting machine, as displayed at Olympia last year, is 
shown working, and mining engineers and managers who may be 
visiting the exhibition will not be likely to pass by on the other 
side. Of marine interest is the Brueh-Holland.Johnston coal 
elevator which the company is just now introducing. It is a 
portable type specially adapted for coasting colliers, and when not 
in use it is placed on top of the cargo in the hold, or carried on 
deck. It is also applicable for shore installations, a direction in 
which either steam or electric driving may be employed. 


Messrs. W. Lucy & Co., Ltd., Eagle Ironworks, Oxford.— 
That ingenious little instrument which was shown at Olympia— 
Frahm’s speed indicator, frequency teller and revolution counter— 
is shown with its inner self laid bare to view for the instruction of 
those interested. A description of this instrument has already 
appeared in the ErEcTRICAL Review. There are also exhibited 
time switches for special power rates, fuse and service boxes, and 
castings for electrical purposes. 


Messrs. Mavor & Coulson, Mile End, Glasgow.—The “ Pick- 
Quick " electrical three-phase coal-cutter is arranged on this stand, 
and there is also an exhibit of a Longwall ” coal-cutter specially 
designed for thin seams. 


(To be continued.) 


i 
i 


Vol. 58. No. 1,481, APRIL 13, 1906.] 


THE ELECTRICAL REVIEW. 


585 


` 


LEGAL. 


SwANSEA CORPORATION v. THE NATIONAL TELEPHONE Co. 


Tuis case came before Lords Justices Vaughan-Williams, Stirling 
and €ozens-Hardy in the Court of Appeal on Wednesday last week, 
when the report of Major Cardew, R.E., who was appointed by the 
Court to ascertain the requirements for intercommunication 
between the Or ale and the company's telephone systeins in 
Swansea, was read and considered. 

Mr. Buckmaster, K.C., and Mr. R. J. Parker, appeared for the 
Corporation, and Mr. Astbury, K.C., and Mr. Dankwerts, K.C., for 
the defendant company. 

Mr. BCcRNMASTE R, K. C., stated that the report was one which. had 
been ordered by the Court, and with which the Corporation had 
nothing whatever to do. They found themselves in some difficulty 
in dealing with this report, unless they could ask Major Cardew a 
series of questions arising out of the answers given. He was not 
entitled to, in any way, interfere with the report, and he made 
this statement in order that the Court might not think the Corpora- 
tion passed it without comment. The question was as to what were 
the proper facilitios that were to be given for intercommunication. 
The first question the Court asked Major Cardew was— Whether 
in order to afford all proper facilities for the transmission of tele- 
phone messages between persons using the system of the 
Telephone. Co. in the Swansea Exchange area. and persons 
using the system of the Corporation in the same area, and between 
persons using the latter system and ns using the former 
system, junction wires in sufficient numbers should be laid between 
all or some and which of the company's exchanges, and all or 
some and which of the Corporation's exchanges, and whether such 
junction wires should be one-way wires—that is to say, one set to 
be used for calls from the company's subscribers to the Cor- 
poration's subscribers and a corresponding set to be used for calls 
from the latter subscribers to the former, and whether such 
junctions should be enclosed in cables in sets, or how otherwise." 
Major Cardew reported :—“ As it is now common practice that all 
telephonic circuits should consist of a line and & return wire in 
place of using, as was formerly customary, a single-line wire aud 
completing the current by means of the earth, I, have in my 
answers used the term junction circuit, which must be understood 
to include two wires properly erected and connected. Junction 
circuits should be laid between the Corporation's exchanges and 
the company's exchanges as follows:— Between Corporation 
exchange at Swansea and company’s. exchange at Sketty, one 
junction circuit; Gorseinon, two junction circuits. Between 
Corporation’s exchange at Morriston and company’s exchange at 
Clydach, one junction circuit; Pontardawe, one junction circuit. 
These junction circuits should be all one-way junctions, to be for 
calls from the Corporation's subscribers. They may be either 
enclosed in cables in sets or erected overhead, or partly in one way 
partly in the other.” 

. Mr. Buckmaster submitted that it was quite clear the language 
in that answer wanted considerable modification in order that it 
might be understood. The second question was :— 

“Whether the laying down of sufficient junction wires between 
the several exchanges of the Corporation and company respectively 
at (1) Swansea ; (2) Mumbles ; and (3) Morriston will afford all such 
proper facilities as aforesaid.” 

The answer was :— 

No farther facilities will be required to provide for what may 
reasonably be expected as regards intercommunication." 

Question three ran 

Whether in order that all such proper facilities as aforesaid 
should be afforded, it is necessary that there should be provided 
junction circuits to directly connect the Corporation's principal 
exchange in Swansea with each of the following exchanges of the 
company, namely, Swansea, Blackpile, Forestfach, Pontardulais, 
Portardawe, Sketty, Killay, Gorseinon, Clydach and Lansamlet, or 
any and which of such places." 

The answer was:— 

" At present junction circuits should be provided to directly 
connect the Corporation's principal exchange in Swansea with each 
of the following exchanges of the company, viz., Sketty, Gorseinon. 
Additional junction circuits to other exchanges may be required 
later when the traffic has sufficiently increased." 

Mr. BUCKMASTER said he attached great importance to that 
answer, because the judgment appealed from involved the very 
question as to coming back to the Court when the traffic had sufti- 
ciently increased to require further communications, such as those 
the learned judge directed. 

The fourth question was— 

Whether any and what additional, or other, steps ought to be 
taken by. the Corporation and company respectivelv in order that 
each of the parties concerned should afford all such proper facilities 
as aforesaid.” 

Answer— 

“(a) The Corporation should make such arrangements at 
Morriston as will best provide for calls from their subscribers to 
Clydach and Pontardawe by the junction circuits to be provided 
and their existing junction circuits to Morriston. 

“ (b) The junction circuits to be provided may pass throngh the 
company’s exchanges at Swansea and Morriston respectively, but 
should not be brought to the switchboard in those exchanges for 
operating purposes. 

" (c) Besides the junction circuits specitied above which should be 
laid at once, additional junction circuits should be provided as and 
when required by the traffic, as follows: When the number of calla 


inany one hour from subscribers on the Corporation's system to an 
exchange on the company's system, not at present to be connected 
directly with the Corporation's system, has exceeded five on three 
or more occasions in one month, a direct junction circuit should be 
provided from one Corporation exchange to the company's exchange, 


and by this circuit the calls should be transmitted from the Cor- 


poration's system to the company's exchange. 

* (d) Similarly, when the number of calls in any one hour from 
subscribers on the company’s system to an exchange on the Cor- 
poration's system has exceeded the same limit, a direct junction 


circuit should be provided from one company’s exchange to the 


Corporation's exchange, and by this cireuit the calls should be 
transmitted from the company's system to this exchange of the 
Corporation. 

"(e) From and after the time when one or more junction circuits 
have been provided for the purpose of transmitting calls from the 
Corporation's system to any exchange on the company's system, cr 
from the company's system to any exchange on the Corporation's 
system, all such calls should be so transmitted and these junction 
circuits should be added to as may be required to provide adequately 
for this service. Should the above answers appear in any way in- 
complete, or should further information be required, I am entirely 
at your Lordships' disposal.—P. Cardew." 

Mr. BucRMASTRR, proceeding, said it was no part of his duty to 
re-argué the case, which had already been heard at great length. 
Taking the report in the most unfavourable manner to his contention, 
it did not defeat the position which the Corporation took up before 
Mr. Justice Buckley, and which they had maintained in the Court 
of Appeal. The question was as to whether what the company 
demanded was right and reasonable. 'The company demanded that 
the Corporation should lay wires from the central exchange to all 
the company's sub-exchanges with which intercommunication was 
necessary. The answer to that was: No. Our system has been 
constructed so that when intercommunication takes place our 


‘system is efficient, and will take the whole of the extra traffic 


without further wires having to be laid down.” The report of 
Major Cardew justified everything the Corporation said. The 
company must make their system efficient for transmitting the 
Corporation messages, as the Corporation’s system was efficient for 
transmitting the company’s messages. 

Lord Justice VAUGHAN-WILLIAMS: Having regard to the state of 
things arrived at, which resulted in these questions being put to 
Major Cardew, and his report in answer: our duty is now to 
determine what, as a matter of fact, ought to be done. Your obser- 
vations do not deal with that, but deal with who was right or who 
was wrong at the time the action was brought. We hope to dis- 
pose of the case this term. 

Mr. AsTBURY, K.C., for the company, said they took an entirely 
different view of the report. He reminded their Lordships as to 
the nature of the dispute, and submitted that their contention bad 
been completely affirmed by Major Cardew's report. His learned 
friend on the other side had not in the least appreciated what 
Major Cardew had directed. Major Cardew’s report was a com- 
plete acceptance of the view put forward by the company. He 
absolutely disagreed from the judgment in the Court below. 

Mr. DaNCKWERTS reminded their Lordships of his arguments 
when the case was last before them, and said it entirely coincided 
with Major Cardew’s report. 

Lord Justice VAUGHAN-WILLIAMS: I think we understand your 
arguments. We are anxious if we can to deliver judgment this 
sittings. 


- 


SANDERS v. KING. 


AT Wednesbury on 3rd inst. Messrs. William Sanders & Co., elec- 
trical fittings manufacturers, sued Frank King, switchboard maker, 
Ellesmere Road, Saltley, Birmingham, for £2 10s. damages for 
leaving his work without notice. A report in the Birmingham 
Daily Post states that the case for the plaintiffs was that defendant 
was engaged on a distinct stipulation that the term of notice should 
be seven days, but defendant absented himself on January 19th, 
and was afterwards found to be working for another firm at Aston. 
The defence was that nothing was said as to the notice, and that it 
was a custom of the electrical trade for workmen to leave either at 
a minutes or an hour’s notice. The stipendiary (Mr. Neville) 


accepted the evidence given by the plaintiffs as to notice, and gave 


& verdict for plaintiffs for 32s. and costs. 


— 


SMITH & Co, LTD., v. LLANDUDNO AND COLWYN ELECTRIC 
TRacTION Co., LTD., AND OTHERS. 


"THE above case, the hearing of which has been postponed several 
éimes with a view to a settlement being arrived at, was down for 
trial before Mr. Justice Lawrance in the King's Bench Division on 
Saturday. i 

Mr. Hugh Fraser appeared for the plaintiffs, and Mr. Langdon, 
K.C., and Mr. Leck for the defendants. . 

Mr. LaNnapon announced that the parties had now come to terms. 
A judge's order would be asked for if necessary. 


Moron- Bus AND TRAMCAR COLLISION CLAIM. 


ON 5th inst. a special jury (Mr. Justice Grantham's Court) found 
against both the London Road Car Co. and the London United 
‘Tramway Co., Ltd., awarding £250 and £100 respectively to Mr. 
and Mrs. Walters in respect of injuries sustained by them in a 
motor- bus and tramcar collision which occurred in the Goldhawk 
Road. 
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CLABKE v. HUTTON. 


AT the Marylebone County Court, before Sir Wm. Selfe, on 
Wednesday last week, Messrs. Oliver Clarke & Co., electrical engi- 
neers, of 24, St. Mark's Road, North Kensington, sought to recover 
from Messrs. J. E. Hutton, Ltd., automobile engineers, of Shaftes- 
bury Avenue, £12 odd, said to be due as balance of account rendered 
for electric light installation at the Olympia motor show. Mr. 
W. J. Barr, plaintiffs’ counsel, said that about the middle of 
October, 1905, plaintiffs entered into a contract to supply a large 
number of arc and other lamps, and to have them ready two clear 
days before the show opened on November 17th. Shortly before that 
time, however, defendants found they were not satisfied with 
the amount of light thrown on their exhibit, and ordered 
a further supply of arc lamps from plaintiffs, who were 
then almost ready with their work. This alteration had made a 
re-arrangement of the work absolutely necessary, and had made it 
impossible to comply with the contract. When the Bill was pre- 
sented, defendants had deducted a certain amount which they 
deemed they had suffered through the lamps not being ready, and it 
was in respect of that amount that the present claim had been 
entered. Mr. C. O. Clarke said the lamps were actually lighted on 
the Friday evening after the opening of the show. No promiee had 
been made to get the. work finished after the fresh supply of lamps 
was ordered. Mr. Thornborough, who had charge of the lighting of 
the show, produced a book in which he had made an entry showing 
that the light was on at defendants’ stall on the Friday. But in 
spite of this, Mr. John Ernest Hutton, managing director to the 
defendants, swore that it was not, and called a salesman to support 
his story. Mr. Hutton added that he had been charged for the 
lamps by the company which supplied the current, whether he had 
it or not. He had again and again complained of the light. The 
foreman had promised that the new lamps should make no difference. 

His Honour gave judgment for plaintiffs for £10 odd and costs. 


PARLIAMENTARY. 


Accidents from Mechanically-Driven Vehicles.—Replying to Mr. 
T. Davies in the Parliamentary Papers as to the number of deaths 
caused by motor and other mechanically-driven vehicles in 1903 
and 1904, Mr. Herbert Gladstone gives the following figures for 
England and Wales:—Motor-cars (1903), 39 persons; (1904), 59 
persons: motor cycles (1903), 13 persons; (1904), 16; motor-omni- 
buses (1903), nil; (1904), 2; electric tramcars (1903), 64; (1904), 55; 
steam trams (1903), 1; (1904), 2; traction engines (1903), 19; 
(1904), 29; motor drays and wagocs, (1903), 1; (1904), 9 ; steam 
rollers (1903), 4 ; (1904), 5. 


Accidents on the Metropolitan District Railway.—In Friday's Par- 
liamentary Papers, Mr. Hudson asked the President of the Bosrd 
of Trade in how many cases on the Metropolitan District Railway 
had the axles of vehicles.in use on trains for the conveyance of 
passengers broken since the commencement of electric traction 
power; had any inquiries been held into the cause of the failure 
of such axles ; and could he say what was the cause of the breakages. 
—Mr. Lloyd George, in reply, stated that eight cases had been 
reported to the Board of Trade of broken axles of vehicles run- 
ning on electrically-worked trains on the railway in question. An 
inspecting officer of railways tad been appointed to hold an inquiry 
into the matter. 


Second Rraings.— In the House of Commons on 4th inst., the 
Twickenham and Teddington Electric Supply Bill was read a second 
time. 

In the House of Lords last Friday the Wireless Telegraphy Bill 
was read a second time. 


Candidates for the Consular Service.—In the House of Commons 
on 6th inst., it was stated by Sir E. Grey that at the next examina- 
tion for the General Consular Service a proportion of the vacancies 
will be reserved for competition amongst candidates who have had 
actual commercial experience. 


The Bankruptcy Laws.--The President of the Board of Trade 
has appointed a Committee to inquire into and report upon, 
the effect of the laws in force in the United Kingdom in rela- 
tion to bankruptcy, deeds of arrangement and compositions by 
insolvent debtors with their creditors, and the prevention and 
punishment of frauds by debtors on their creditors. The Com- 
mittee are to report specially as to the desirability of amending the 
provisions of the Bankruptcy Law ; also as to the desirability of 
requiring certain classes of securities which are now exempt from 
registration to be registered. i 


Post Office Telegraph Staf.—Replying in the Parliamentary 
Papers to Mr. Strauss who asked if a return will be given of the 
number of the telegraph staff of the Post Office who have obtained 
the additional increment granted for certificates of technical ability 
since its institution in 1897, the Postmaster-General stated that 
during the last five years 945 additional increments for technical 
(telegraph) qualifications have been granted. 


PRESENTATION TO MR. R. KAYE GRAY. 


AT the meeting of the Institution of Electrical Engi- 
neers held on the 5th inst., the President, Mr. John Garvey, 
C.B., in introducing the business of the evening, intimated 
that the proceedings would commence with a presentation 
to Mr. R. Kaye Gray, Past President, and called upon : 

Sir Joseph Swan, who said that it would be within the 
recollection of members that Mr. Gray's tenure of the pre- 
sidency was marked by exceptional features, involving an 
unusual amount of labour and including lengthy tenure of 
office, due among other things to the death of Mr. McMillan, 
the late secretary. He thought, however, that all would 
agree that his period of office was most marked by the visit 
to this country of the Foreign Telegraph Engineers, to the 
International Conference, held in London, whom Mr. Grav, 
largely on behalf of the Institution, had munificently enter- 
tained, together with many of his fellow members. The desire 
arose to commemorate the event, and a Committee of the 
Institution was formed, with Mr. W. H. Patchell as secretary. 
They had induced Mr. Gray to give the necessary sittings for 
a portrait of himself, which had been painted by Miss 
Beatrice Bright, daughter of the late Sir Charles Bright. 
On behalf of the subscribers and Institution he asked Mr. 
Gray's acceptance of a portrait of himself and of a duplicate 
for the Institution. 


ure 
- 


Pr E 
a TEC 
` - So- x ed: 


Mr. Robert Kaye Gray, in acknowledging the gift, 
thanked the members for their kind thoughts, and referred 
to his pleasure in knowing that the artist was the daughter 
of his old friend Sir Charles Bright. 

The President proposed a vote of thanks to the chairman 
(Sir Joseph Swan), secretary and members of the presentation 
committee, which was briefly responded to. 

The portraits which were splendidly modelled and executed 
in oils, were also handsomely framed, a tablet inscribed as 
follows :—'* Presented to Robert Kaye (Gray, Esq. by 
Members of the Institution of Electrical Engineers, in 
recognition of special services rendered by him while 
President, 1904-1905,” forming a portion of the frame. 
Through the courtesy of the Institution, we were enabled 
to photograph one of the pictures, which is reproduced 
above. 

It is only fair to those who contributed, as to those who 
were not invited to do so, to say that the invitation was 
addressed to Members only, as distinct from Associate 
Members, Associates and Students. We regret that the 
occasion was not embraced for an expression of admiration 
and respect by the Institution as a whole, instead of one 
important section only. 


Vol 58. No. 1,481, Apri, 13, 1906.] 


THE ELECTRICAL REVIEW. 


587 


PROCEEDINGS OF INSTITUTIONS. 


The Use of Electricity in Mines. 


" No industry calls for the transmission of power to greater dis- 
tances, and under more disadvantageous conditions, and no class 
of work exposes the machinery to rougher or more onerous usage 
than the mining industry,” says Mr. R. G. Mercer in a paper 
read before the Birmingham and District Electric Club on March 
10th. For these reasons steam, compressed air, and mechanical 
transmission are being rapidly superseded by electrical methods, 
which, besides giving increased reliability and freedom from break- 
down, have been proved to be considerably more effizient and con- 
venient, and to reduce working expenses correspondingly. The ex- 
tent to which the advantages of electrical driving may be obtained 
depends very largely upon the quality of the plant, and the manner 
in which it is installed. Considerable and specialised experience 
must be brought to bear on each individual case, and to reduce the 
costs of mining and up-keep it is necessary that all machinery 
should be of the strongest and most ejlicient construction and suited 
specially for the work it has to perform.” The italics are ours, 
and we hope Mr. Mercer impressed these points upon his audience. 
He might have added that this specialised experience can only be 
obtained by employment at a colliery. Mr. Mercer deals generall 
with electric winding, haulage, pumping, and coal cutting. Wit 
regard to winding, he says: The most modern steam plant, 
even when fitted with automatic expansion gear and exhausting 
into a condenser, cannot compare with an electric winding 
plant from an economical point of view." We suppose the author 
means from a consumption of fuel point of view, which does not 
concern the colliery so much as capital expenditure, and on this 
point electrical winding would appear to less advantage. 

Fully half the section on haulage deals with electric locomotives; 
though these may be quite satisfactory and suitable for the con- 
ditions in America, it is very unlikely that they will ever be 
adopted in this country. In speaking of main and tail haulage, the 
author says, With the main and tail system two drums may be 
connected to a reversing motor or to two separate motors.” Surely 
there is some mistake here; but if not, it may be news to Mr. 
Mercer to learn that the motor—and on/y one motor is required— 
always runs in the same direction, and does not require to be 
reversed ; also one drum is always running free when paying out 
the rope, whilst the other is coupled to the motor which i8 hauling 
rope in, and this goes on alternately. 

In dealing witb pumping the author says: a disadvantage of these 
reciprocating pumps is that the discharge is of an intermittent 
character, and they are liable to damage if for any reason the 
supply of air in the air vessels fails" Here again, it may be news 
to Mr. Mercer that there is no disadvantage in the discharge 
being of an intermittent character, and there are hundreds of even 
large capacity pumps working in mines without any air vessel at 
all: certainly we have never heard of a case where the breakdown 
of a pump was due to the want of air in an air vessel. Air vessels 
are merely fitted to cushion the water-hammer action due to the 
momentum of the column of moving water. 

Finally, Mr. Mercer gives a table showing some financial results 
of electrical working in collieries, which we think we have seen 
before; the following is an extract: 


— M —M 2 Z 
— —— 


Location. | Old plant. New plant. t | Annual 
| TUER Heard 8 
Scotland (a) Spear rod | 250-H.P. engine | £6,000 | Over 
pump to shaft | driving 130-x w. £3,000 


bottom. dynamo; 150- 
(b) Two duplex H.P. motor, 
pumps under- | driving three- 
ground with | throw pump 
| steam pipes, | giving 500 gals. 


one 800 yd.in- | per minute, 
bye; attend- | against 600 ft. 
| ance, 7 men; | head; attend- 
| fuel consump- | ance, 3 men; 
tion, 14 tons | fuel consump- 
| per day. tion, 2} tons 
; per day. | 


The annual saving is given as £3,000, so that the capital 
cost of the plant would be covered in two years’ working. It 
would, however, be most interesting to know how this saving is 
made up. We take it that it is principally due to the lessened 
consumption of fuel and cost of attendance. Now the saving in 
fuel is 112 tons per day; the saving in wages is four men's wages 
per day, which may be taken as a fair average at 5s. per day, so 
that 4 x 5 = £1 per day, and supposing they worked 365 days in 
the year, we have £365 annual saving in wages. The interest and 
depreciation may be taken as 10 per cent. upon the capital expended, 
which comes to £600 per year, and this must be added to the £3,000 
to arrive at the gross saving. Now, deducting £365 from £3,600 
leaves a balance of £3,235, which is to be saved by the lessened fuel 
consumption, and taking again 365 days at 11? tons per day, we 
have 4,289 tons per year; dividing this oe = over 15s. 


per ton as the price of the coal. It must have been valuable coal! 


As a journal devoted to electrical engineering, we have every desire 


to {see the use of electricity in mines advanced; but when it comes 
to figures, let us have actual incontrovertible facts. As to the above, 
we question them very much, and such statements really do more 
harm than good. | ` 


Electrie Tramway v. Motor-’Bus. . 


AT the Automobile Club on Thursday, the 29th ult., Mr. E. Manville, 
M. I. E. E., read a paper on “The Field of the Electric Tramway 
and Motor- Bus.“ He said that in order that a fair comparison 
might be made it was essential, in the first place, to realise those 
conditions which are of primary importance in dealing with the 
problem of the transportation of large numbers of the public in 
crowded centres. Two such main considerations were :—(1) Which 

stem would provide the travelling public with the best and : 
cheapest facilities for reaching their destinations; and (2) which 
system embodying the first requirement was the most profitable to 
the promoters of the undertaking. It was in the first of these 
considerations that advocates of the motor-’bus had aroused the 
controversy between it and the electric tramway. 

The author considered the advantages of the motor-omnibus to 
be: Probable greater speed from point to point; ability to vary the 
service from one road to another; ability to draw up by the pave- 
ment; absence of rails in the roadway; and, where the roads were 
exceptionally nafrow, non-interference with other vehicles desiring 
tostop by the pavement. Its disadvantages he considered were: 
High cost of operation, great noise, smell, danger of side-slip, danger 
of fire, vibration, danger to other vehicles, and unreliability. The 
advantages of the electric tramway were: Lowest known coste of 
operation, great comfort, cleanliness and good lighting, comparative 
absence of noise and vibration, reliability, absence of danger from 
fire and side-slip and the great improvement of the surface of the 
roadway. Its disadvantages were: Running on rails, need for 
passengers to cross to the middle of the road, the need for rails 
in the roadway being objectionable to other traffic, and in narrow 
roads, interference with other vehicles. 

Referring to the motor-'bus, the author considered that the 
dangers of side-slip and of fire were of first importance. The first 
was too well known to need any comment from him, and though up 
to the present the occurrence of fire had not led to any serious 
accidents, it obviously might do so. The first of these dis- 
advantages was entirely absent from the electric tramcar, and the 
second was too remote to merit much consideration, and, after 
carefully reviewing the above statements, the author thought that 
the balance of advantages, both to the travelling and non-travelling 
public, must be conceded to the tramway system rather than to the 
metor-’bus. If motor- buses were started in competition with 
tramways already existing, or if tramways were started, under 
suitable conditions, in towns where motor-'buses already existed, 
it was probable that the motor- bus would cease to exist. Hastings 
was served with a system of motor-'buses which the author knew 
were kept in good condition. They paid, he believed, at the rate 
of 15 per cent. per annum. Until last year there was no 
opposition from tramways, but about June, the first section of a 
tramway system was put into operation, the result being that long 
before the system was completed, the motor-’bus service was 
entirely discontinued. At Torquay, also, a motor-’bus service 
had been established, and was now paying well; a tram- 
way service was now being installed there, and it remained 
to be seen whether history would not repeat itself in this instance. 
In discussing the financial aspects of the two systems, the author 
produced the balance-sheet to December 31st last of the Leicester 
Corporation tramways, which showed that the total cost of opera- 
tion, including repairs and maintenance, worked out at 4:583d. per 
car-mile, and that a profit had been made of 0°171d. per car-mile. 
The author had "prepared a balance-sheet showing how the service 
would have resulted had it been worked by a corresponding number 
of motor-'buses. The cost in this case would have been 10:510d. per 
car-mile, and would have caused a loss of 2°668d. per car-mile. 
From these figures it was evident that such a motor-'bus system, 
worked under prevailing conditions, could only have been a financial 
failure. Nevertheless, the author thought there was a unique field 
open to the motor-’bus in London—first, because tramways could 
not reach the city, and secondly, because overhead wires not being 
permitted the capital cost of tramways was abnormal. | 

In the discussion which followed the reading of the paper, 

Mr. E. SHRAPNELL BSwiTH cited several instances where he stated 
motor-'buses had been preferred to electric tramways— especially 
was this so in hilly districts. Side-slips was certainly a disadvan- 
tage to the motor-’bus, but he thought it would eventually be over- 
come, and the danger of fire was not more serious than the danger 
of being cremated by a live wire. Mr. Smith pointed out the 
excellent work now being performed by motor-’buses between 
Peckham and Westminster Bridge. He was authorised to say that 
Mr. Tilling was so satisfied with the motor-'bus' ability to compete 
that he had ordered 100 more. Mr. Smith did not think Mr. 
Manville had been fair in selecting Leicester for comparison, and 
he thought that it would have been more just to have taken a town 
of about half the size. In Leicester the traffic was sufficient to 
maintain a 34-minutes’ service in each direction, which was three 
times the minimum. Leicester was magnificently equipped, and it 
had Mr. Manville for its engineer. In many instances tramways 
were being worked at a loss on account of the capital involved in 
the track; and there were only about six municipal tramways 
being worked at a profit. He thought most people would agree 
that pulling up tram rails was not good poliey. Motor-'buses were 
but in their infancy, and one could not say what the results of 
development would have on their working costs. He thought that 
five years ago, for instance, the Leicester figures would have been 
different. 
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Mr. E. GarckE confirmed what Mr. Smith had said—he thought 
that Leicester hardly afforded a fair example for comparison. 
The cost of 4:583d. was extremely low; of course, the cost could 
be brought to whatever figure one wished by running a sufficiently 
quick service. Mr. Garcke pointed out the great advantage motor- 
buses possessed in not being compelled to go to the cost of seeking 
Parliamentary sanction, and in not being hampered in the frxing 
of their termini as were tramways. For these reasons he was in- 
clined to favour motor-'buses. In a place like Leicester, tramways 
were almost bound to succeed; but if Mr. Manville had taken 
a smaller town it was probable that motor-'buses would have shown 
to advantage. The matter did not depend on the service, however, 
for there were many otber factors to be taken into considerntion 
before deciding which system would be most likely to succeed in 
a given place. Mr. Garcke agreed with Mr. Manville, however, in 
his statement that too much had been said in favour of the motor- 
bus; the statement, for instance, that motor - buses were likely to 
extinguish tram ways was not justified by facts. He thought it was 
a great pity to talk of competition at all, as he considered that 


motor- buses should be regarded as feeders to tramways and not as 
competitors. 


Crane Motors and Controllers. 
By CLAUDE W. Hirr, M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, February 22nd, 1906.) 


THERE is at present considerable diversity of practice in determining 
the size and rating of motors for crane work, the object in all cases 
being to obtain a size of motor such that in the ordinary working 
of the crane its temperature rise shall not exceed what is usually 
considered to be a safe figure, this in English practice being 
generally 75° F. 

In the gencral run of crane work, we do not know beforehand 
what the average work of the crane will be, so that the size of the 
motor has to be a more or less fortunate guess. It is owing to this 
uncertainty that the diversity of practice has grown up. 


Some of the more common methods of specifying are a3 
follows :— 


1. The H.P. required to lift or move the load, plus gearing losses, | 


is taken as the B. H. P. of the motor. The motor is specified to be of 
this power, with a load factor of 20 per cent., 25 per cent. &c. (as 
_ the case may be), with continuous runs not exceeding, sav, 5 minutes 
and temperature rise of 75° F. 
2. The H.P. required to lift or move the load, exclusive of 
gearing losses, is taken as the B. H.. of the motor. The motor is 


specified to be of this power, and to be capable of exerting double 
power for a few minutes. ° 


3. The H. p. required to lift or move the load, plus gearing losses, is 
taken as the B. H. P. of the motor. It is specified to maintain this 


o p 1500 1000 2300 
Peripheral spaad of armatura, feet per minuta. 


FIG. 1. 


power on a continuous run of one hour with a rise of 75° F., and to 
maintain half this power for four hours with the same rise of 
temperature. i 

4. The H.P. required to lift or move the load, plus gearing losses, 
is taken as the B.H.P. of the motor. It ix specified to maintain this 
power on a continuous run of }, 4 or 1 hour, as the case may he, with 
a rise of temperature of 75" F. 

In cases where, the work of the crane cannot be exactly 
ascertained beforehand, the author considers that the last method 
of specifying and testing is most convenient both to the purchaser 
and to the maker. 

The decision as to whether a }, 4, or 1-hour motor is most suitable 
in such cases cannot be settled by calculation, but is a matter for 
judgment based on previous experience. 

For the calculations relating to the rise of temperature, the 
author bas availed himself of Goldschmidt's paper, Journal of Pro- 
cerdings J. E. E., Vol. 34, p. 660, and has used the formula given 
by Prof. Silvanus P. Thompson in the discussion— 

t 
C; = M N (1 — 2718 T ) ae joe. CL) 


in which « is the final rise of temperature of the motor when 
running continuously, c, the rise of temperature at any time ¢ from 
commencement of run, and T the time in which the rise of tem- 
perature m would be attained if there were no loss of heat, in 
minutes, 

The value of x is found by formula No. 2, which was first given 
by Mr. W. B. Esson in his paper at this Institution in 1888— 


Cw 


M = 


8 9 eee eee (2) 


in which c represents the rise of temperature for an energy loss o 
1 watt per sq. in. of radiating surface, w. the watts, and s the 
surface in sq. in. 

In fig. 1 two curves are given, showiny how the value of c, both 
for the armature and magnets of a bipolar open-type motor, varies 
with the speed. The temperatures were taken by thermometer, 
and on 6-hour runs. 

In order to determine the value of T in formula No. 1 we require 
to know the specific heat and volume of that portion of the machine 
to which the formula is being applied. For an insulated coil we 
require to know the mean specific heat, which we can derive from 
the respective specific heats of coppér and cotton insulation. The 
specific heat of such a coil will vary with the space factor, and, 
taking copper at 0:095 and cotton insulation at 0:38, the curve, fig. 2, 
has been prepared showing the relation. A further curve, fig. 3, 
has been prepared from this, showing the relation between the 
space factor and the watts per cubic inch which would raise the 


Wale pe cube inch of Co! gielag a nec 
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Fic. 3. 


Fic. 4. 
Data Fok FIG. 4 :— 


Space factor, 0-88. Watts per 1^ C. per second, 86°75. Observed points x. 
Watts percb.in.,0*457. M = 43. T = 58. Calculated points, ©- 


temperature of the coil at the rate of 1° C. per second if there were 
no losses. | | 

From the known dimensions of the coil the value of T can be 
found from formula No. 3— 


MW 
T o ER ve we (3) 
in which wi are the watts per cubic inch of coil and w the watts per 
cubic inch (taken from fig. 3), which would cause the temperature 
of the coil to rise at the rate of 1? C. per second. In the case of 
open machines a curve based upon the above value of T scems to 
agree very well with the curve found by experiment, as may be 
seen in Mr. Goldschmidt's paper, and the curve in fig. 4. 

With enclosed motors, in determining T, it appearsto be necessary to 
include something more than the dimensions of the coil, as some 
portion of the machine carcass in proximity to the coil is heated to 
practically the same temperature. 

As the amount of this additional volume is indeterminate, we 
may instead multiply T (taken from tbe known dimensions of the 
coil) by a constant K found by experiment from the nearest parallel 
case. 

The value of k is given by the formula No. 4— 


434 t 

T "EET 
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in which ¢ is the time from the commencement of the run at which 
a temperature is taken, c, the temperature at that time, and u, as 
before, the final temperature to which the coil rises. 


TABLE I.—VOLTS IN ALL Cases 220. 


Machine. A. C. 
Rating .. .. | d-hour | 4-hour 1 hour }-hour | 4-hour | 1 hour 
Brake horse-power T 5:62 4400; B45 ] 122 B4 
Revs. per minute is 345 420 490 820 960 440 
Efficiency .. - .. | 005 76:5 80°5 86:25 R9 25 91 
ARMATURE: 
Temperature Rise ..| 415 ; 405 415 41:5 41:5 41°5 
M. " 2 iu 240 130 | 82 575 295 150 
T. i: ey a 80 80 80 188 188 188 
Watts per cubic inch .. 9:5 1:9 1:18 41 2:1 1-05 
Watts per square inch.. 38 2°08 1˙3 9˙2 4°6 2:4 
Current density . ah 5.500 3,900 2,000 4,950 8,300 2,820 
Reactance voltage a 28 9:4 2:1 49 4 - 3 
Approx. temp. rises with 
overloads : Tempera- | 
ture rise per minute at | 
rated load is vs 2°76 1°38 0°69 2°76 1:38 0°69 
Ditto, current « 2 M 14:3 6&3 , 32 15 64 2:5 
Be $i 3 . . 458 17 82 50 18˙2 6˙6 
- ii 4 T 147 39 17 172 42 13:4 
MAGNET: 
Temperature rise — — — 45° 47 85? 
M. x i» — — — 320 162 73:5 
: D P p — — — 99 99 99 
Watts per cubic inch .. — — — 2:9 1:16 0:66 
— — — 1°61 0:815 0°36 


Watts per square inch.. 


The Cooling Curve.—An example of a cooling curve, taken off a 
coil of similar dimensions to that of which the heating curve is 
given in fig. 4, is given in fig. 5. This curve may be calculated by 
reversing formula No. 1, but multiplying T by a constant K’, which 
must be found by experiment. 


a 


© 
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In Table I the temperature data have been worked out for two 


sizes of machine—A and C. 

For each machine temperature curves have been calculated, and 
from these, curves such as fig. 6 have been prepared showing the 
relation between length of run and H.. for a temperature rise of 
41°5° C. (75° F.) on a run of 4. J and 1 hour, the winding being the 
same for each rating. It will be noted that notwithstanding the 
heavy loads the reactance voltages, even at the }-hour ratings, are 
not exoessive. If, however, the machines were wound for a circuit 
of double the voltage (i.“, 440 instead of 220), these reactance 
voltages would also be doubled, and it would then be desirable to 
use commutating poles. 


The magnet data for machine c show that as T has not the same 
value for both armature and magnet, their respective rises of 
temperatüre, if the windings remain the samo, will not be the 
same at the different ratings. 

It has been generally noted among crane-makers that }-hour rated 
motors have a habit of burning out with a facility which has been 
somewhat surprising to them. Some figures of a rough character 
given in the lower part of Table I show how very rapidly the 
rate of increase of temperature increases with the overload on 
short-rated machines. 


From the figures in Table I we may conclude that the j-hour j 


motor has a very limited field of application, while the hour motor 
is suitable for the generalíty of cranes having low power factors, and 
Mr And motor is suitable for cranes which are worked moderately 

In figs. 7 and 8 curves are given showing the relation between 


Fic. 7. 


Working period one minute in each case. 


MacHINE C.—84 B. H. p., 440 r.p.m., 220 volts, 311 amperes. 
Rise of N in continuous run of 1 hour at R4 n. 1. . 


Macine A.—3°45 B. H. p., 490 r. p. ni., 220 volts, 14:5 amperes. 
Rise i in continuous run of 1 hour at 3:45 h. 11. p. 
zd» C. 
Time of working 


Power factor = - — .. ——-. .--"5. .. , 
Time of working + time of stopping 


power factor and final temperature when the machines A and C are 
run at the same H.P. as would result in a rise of temperature of 
41°5° C. in one hour's continuous run. 

We note that for the same rise of temperature the power factor 
of the small machine is greater than that of the large one. This 
illustrates the point that for a given power factor aud rise 
of temperature, the larger the machine the longer must its time 
rating be. 

A point which has to be taken into consideration is that each time 
the motor is started its current, for a time, exceeds the normal to a 
greater or less extent, and we ought, therefore, in our calculations, to 
take the mean current during the working period, and not merely 
the current after the motor has settled to its steady speed. If the 
working period is short, we may for practical purposes take the 
equivalent current during ‘the period to be as given in formula 


No. 5— À 
1 0 
4 + tg 


in which d, is the mean starting current, “i the starting period, c, the 
normal running current, and tz the normal running period. In fig. 7 
for machine C three curves are given, one in which no account is 
taken of the starting current, a second in which the mean starting 
current is taken at 1:5 times the normal, and a third in which it is 
taken at twice the normal. 


In fig. 8, for machine A a curve is given for normal current only, 
and a second in which the mean starting current is twice the normal. 


In all these cases the starting current is taken as being on for 


15 seconds out of a working period of one minute. 

An examination of these curves shows how very necessary it is 
to take into account the starting currents when the working periods 
are short. : 

In the gencral run of crane work the power factor is low, as might 
be expected from the fact that }-hour motors have been found satis- 
factory. The lowness of the power factor is due not only to the 
motors having fairly long standing periods, but also because they 
do not exert their full power every time. 

Where the power varies we have to include the H.P., and the 
formula then becomes— 

E HP XI 
sre @ -— .. (6) 


in which H Pi is the m.p. exerted during the time“ and u pP is the 
rated H. p. of the motor. 

The power factor 80 found is correct so far as the supply of current 
to the motor is concerned. For the purpose of dealing with the 
motor temperature we require a second power factor given by 
formula No. 7— i 

E o EI S P EM iss z 
I X (t ＋ 0”) (7) 

We may call the first the external power factor and the second 
the internal. 

In Table II are given some test figures taken from an overhead 
travelling crane which was designed by the author and constructed 
by the Cleveland Bridge Co. 

On the hoisting gear a shunt motor is used, giving a regenerative 
effect when lowering, and so reducing the external power factor. 
On the other hand, the internal power factor is slightly increased 
by the regenerative current, as the heating of the machine depends 


[I d ee ee es a a ee ig 
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Fic. 9.—LrrriuG 15 Tons. 


Mean starting current, 53 amperes; mean running current, 50 amperes; 
, mean during run, 50:4 amperes. Í 


only on the passage of a current through it, and not upon its 


direction. This method of using a shunt motor to drive the hoisting 
motion of cranes has been in use by the Cleveland Bridge Co. for 
nearly 24 years on several cranes, the advantages being complete 
control over the speed of lowering, a slight economy in current con- 
sumption, and a considerable economy in wear and tear of brake 
gear. 
In settling the test to be specified for a crane motor, the internal 
power factor is an important figure. 

Having (either by the test figures of a previous crane or by 
calculation) constructed a table such as Table II, and found the 
power factor, and having also determined the horse-power necessary 


Fic. 10.—LowERiNG 15 Tons. 


Mean starting current, 25 amperes; mean running current, 21 amperes ; 
mean during run, 21:5 amperes, 


for the crane when fully loaded, we may, by means of curves such 
ae those of figs. 7 and 8, ascertain the length of run at the full 
horse-power of the motor, which will give the same rise of tempera- 
ture as will be attained when the motor is driving the crane in regular 
work. 

Figs. 9 to 12 are examples of amperemeter diagrams taken from 
the overhead crane, of which figures are given in Table II. 
These diagrams show the relative starting and running cur- 
rents, from which the equivalent mean currents during each run 
have been calculated. They also show the regenerative currents 
obtained when lowering loads with the shunt motors. 

In the design of a controller there are two principal objects 
to be attained. First, the height of the current peaks must 
be limited to such an amount as may be convenient, having regard 
to the circuit-breakers and fuses; and secondly, the motor to which 
the controller is connected must be brought to full speed within 
such time as may be required. In order to attain full speed in the 
shortest possible time the height of current peak on each step of 
the controller should be the maximum permissible. When the con- 
troller is on the first step the current simply depends upon the 
voltage of the circuit and the resistance of the motor and controller. 
At this point, then, the resistance in the controller must be such 
that at the moment the circuit is made the current which flows 
shall not exceed the maximum allowable. This decides the total 
amount of resistance, and in order that the current shall rise to the 
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TABLE II.—30-roN CRANE, HANDLING 15 Tons. 


a Lifting motion. Traversing motion. Travel 
— M — - .. —ꝛ—XÜ—t7 — — —ę— —— — ſ — m 
| 

i Ti .P. H.P.? Tim 
„ E | Ma |e” | ne | et, | lac “ihe! NN a 
1. Lifting. 15 64 960 14,400 — — — — — — 
2. Teavening sie | S — | 18 — — 375 18 67:5 : 253 nom Miss 
3. Travelling 52 — — — — — — 145 | 52 
4. Traverse m "n — | 18 t— — 3°75 18 67:5 253 | — Es 

5. Lower m e| -6 54 - 325 1,944 = == = um: een à 
6. Taking off slings . ... — — — — — E cy» se = | — 
7. Lift hook - TT 95 34 325 | 3,068°5 — — — — — S3 
8. Travel back a — | 49 — — — — „ 13 | 49 
9. Lower hook ... A 8'5 34 290 2, 456˙5 — = = | zd S | = 

| — 353 1,250 | 21,869 — — 135 | 5060 

| ; | 

External power factor. Internal. 
; 1,250 21,86 
3 23 „„ 
Lifting motor 157x 353 = 237 ed 
Traverse motor ... T is Z P 4 x 35 888 = 095 4i x 555 
1.381 19,31 

Travellin tor Lo 2X99- O sm 261 iU. 

g mo 15 x 353 15? x 


—— —— — —ę᷑ —ä—i 


game value each time the controller is moved a step forward, the 
resistance must be graded in accordance with formula No. 8— 


R d, b, c, ce, = 7 X (2 y : sae .. (8) 
Ca 

in which R a is the total resistance with the controller on the first 

step, R b the resistance on the second step, and so on, r the resist- 

ance of the motor, c; the maximum current, and c4 the value to 

which the current falls before moving on to the next step, and n the 

number of steps in circuit at any time. 


* 


Fig. 11.—TRAVELLING 30 Tons. Fic. 12.— TRAvEBSING 30 Tons. 


Mean starting current, 79 amperes. 
Mean running current, 50 amperes. 
Mean during run, 67:5 amperes. 


Mean starting current, 28 amperes. 
Mean running current,14 amperes. 
Mean during run, 19 amperes. 


From the above formula we can also determine the number of steps 
which a controller must have in order to fulfil the given require- 
ments, by means of formula No. 9 :— - 


n=1 4 leg R — log r 
log (2) me n .. (9) 


As an example of the application of the above formula we may 
compare fig. 9 with fig. 18. The motors and controllers in both 
cases were identical, but the controller of fig. 18 had the resistances 
graded in accordance with the formula, while that of fig. 9 had 
not. It will be noted that in fig. 9 the mean starting current is 
53 amperes with a maximum of 140, a ratio of 2:6 to 1, while in 
fig. 13 the mean starting current is 58'6 amperes with a 5 
of 80, the ratio being in this case 1:36 to 1, so enabling the circuit- 
breaker to be set much closer to the running current of the motor 
In addition to the two principal requirements above mentioned 
the controller is sometimes required to bc capable of bringing the 


motor down to a very slow speed. For this purpose additional 


steps have to be provided, with further resi j iti | 
eee us 1 esistance in addition to that 
As an example of the application of the formul 

design has been worked out for machine C, }-hour m iE 
complete starting diagram is given in fig. 14. In this it is assumed 
that the slowest speed required will be 10 per cent. of full speed 
and that the lightest load will be equivalent to one-fifth the full 
torque of the motor, and it is further assumed that a mean startin 
current of 25 per cent. in excess of the normal running current i 
required to give the necessary acceleration. $ Bi 


The fulllines in fig. 14 show the di ; 
load, and the dotted linesthe diagram 5 starting on full 


ea g on the lightest 
The first three steps are slow-speed steps, and th ini 
are „ PE oa motor can, howe: 3 e 
controller on any step without the hei ; 
. eight of the current peaks 
Although this controller will reduce the speed t 
1 
full speed on full load and on the lightest lond it A dou = 


intermediate loads. To do so using series | 
require an altogether impracticable number o 

A generally lower speed with any load fre 
load, without increasing the number of steps 
arranging resistances in parallel with the arr 
those in series on the slow-specd steps. 


Fic. 13.—LirrrwG 10 To 


Mean starting current, 58:6 amperes ; mean running 
mean during run, 437 amperi 


By using a resistance of 01 ohm in paralle 
the first step, 0:075 ohm on the second s 
the third step, we obtain slow speeds over 


Fra. 14. 


l Full lines indicate controller diagram 
Dotted lines indicate controller diagram with load re 
= approx. one-fifth full tor 


One advantage of using parallel resistances 
is that the current through the armature 
the running current by a greater amount 
ances are used, so that the machine can t 
torque on these steps. 

The controller described is only suited 
positive driving, so that it is necessary to 
train an automatic mechanical brake which 
vent the load overhauling the motor. 

When it can conveniently be arrange: 
shunt motor and regenerative control f 
described. 


The discussion was opened by Mr. Ar 
criticised the methods of specifying for : 
by the author. He regarded the size of- 
depending on the ratio of the time it is 
total time occupied by its series of oper: 
the length of time it is actually doing wor 
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is misleading, as it docs not indicate the actual time the motor is 
in use. He thought Mr. Hill's formula were not of real practical 
use, owing to the numerous constants employed, which would have 
to be determined experimentally, and contrasted these with the 
methods employed by Mr. Oelschliiger, and given in au article 
which appeared in the Electrotechnische Zeitschrift: of December 
20th, 1900. 

Mr. A. H. Bate asked whether the author's overload temperatures 
were calculated or tested ? Personally, he had found from actual 
tests, much smaller rises of temperature, and did not consider that 
crane motors were subjected to such heavy overload, as, for instance, 
tool motors. 

Mr. AITKEN remarked that crane makers seldom knew what the 
motors had to do, actually; they were, however, frequently over- 
loaded, owing to unforeseen circumstances. He suggested the 
probable life of such a motor as seven years. 

Mr. STOKES, as a crane maker, criticised the usual crane-motor 
specification, which he considered contained many little-understood 
terms. He thought there was another important factor, but rarely 
taken into account, viz., the “ driver factor," which might altogether 
upset the proportions adopted from scientific considerations. He 
had in mind an estimate obtained by jotting down all the items 
which could be remembered, and then doubling the total to make 
sure: this sort of estimate, he thought, was very applicable to 
estimates of crane loading. 

Mr. Davis commented on the success of shunt motors for crane 
work; they gave complete control over the motors, the hoisting 
and lowering speeds being easily regulated ; also the rate of accelera- 
tion compared well with that of the scries motor. 

Mr. HILL, in replying, pointed out that thc paper dealt with motors 
running for brief periods only. He agreed that his formule would 
not enable calculations to be made without experimentally 
determined constants; the constants T and c had to be found by 
experiment by almost any method. His formule covered the 
graphical data favoured by Mr. Siemens. The overloads were 
calculated on the data given in the paper; it was assumed that 
the heat was confined to the armature winding owing to the inter- 
mittent loading. Tool motors certainly had to stand heavy over- 
loads, but a crane motor was an overloaded motor to start with, which 
was again overloaded in work, and this gave the rapid temperature 
rise. Asto the life of such motors, the Cleveland Bridge Co. had 
had them working for nine years or so; 220 volts was about the 
practical limit of pressure which was employed. He concluding by 
assuring Mr. Stokes that his paper aimed at giving him just the 
information which he required in a reasonable form. 

Mr. Monpfr (who occupied the chair in the absence of the 
President), in proposing a vote of thanks to the author, drew 

attention to the fact that many alternating-current motors were in 
use for crane work. 


, 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer’s name and address in cur possession. 


The Naval Engineer and Electricity. 


Mr. Rollo Appleyard, after strenuous efforts extending 
from March 9th to March 27th, has finally brought forth a 
weird and incorrect attack upon my recent article in this 
journal. It is difficult to know which of his statements to 
refute first. . Taking them in order, I am compelled to 
quarrel with his assertion that my knowledge of the facts 
was incomplete, for I have devoted many hours during the 
past year in discussing these things with naval. engineer 
officers. Next, his ungenerous, and one might almost say 
discourteous, interpretations of my remarks concerning Mr. 
Wordingham’s difficult position. I never attacked Mr. 
Wordingham personally, for in any case it would have been 
unmanly, and at best unfair. I answered this last week, and 
express now my regret that it should have been possible to 
have assumed what I most certainly did not write. I com- 
mended his appointment, and I said distinctly that the fault 
was that the Admiralty had only recently awakened to the 
need of having an expert on electrical matters. Next I 
come to the vexed question of the stokers and the engine- 
room artificers. During the last few weeks the columns of 
the Engineering and the daily Press have contained corre- 
spondence upon this subject, every word of which has been 
forwarded to me by a newspaper cutting agency. My 
phrase is not “extraordinary,” and I prefer to call a man 
who enters the Navy as a stoker, a stoker, whether he do 
engine-room watch keeping or is in charge of a stoke-hole. 
Abler pens than mine have protested against this order, and 
let Mr. Appleyard read a recent leader in Engineering. 

, In the issue of April 6th of Engineering, there is a letter 
signed by A Naval Engineer" of life-long experience. I 


will reply to Mr. Appleyard by quoting him. . He answers 
certain questions as follows :— 

Q. Is it a fact that, under the néw Admiralty scheme of training, 
stokers may be promoted to so-called “ mechanicians," and placed 
in charge of a watch at sea? 

A, Yes. 

Q. Will such appointments displace engine-room artificers who 
have served a legitimate apprenticeship to an engineering trade, 
and become skilled artisans ? 

A. Yes. Obviously, the displacement of skilled artisans by pro- 
moted stokers cannot be as efficient an arrangement as the present 
system; but it appears to be the deliberate object of the new 
scheme. 


Continuing, this correspondent says that :— 


As regards the artificers, nothing but friction and trouble can 
ensue between them and the mechanicians, as each class will feel 
that it has been placed in an anomalous and difficult position with 
regard to the other, and this will render the task of the engineer 
officer of the new creation much more arduous than ever, in spite 
of the better position he, as an executive, or military, officer, will 
hold in the disciplinary economy of the ship. The stoker class- 
should be encouraged by the creation of warrant-officer" rank; 
but there are many methods of employment for stoker warrant 
officers other than that proposed in the new scheme. 

It will be seen from the preceding answers that, in spite of all 
that was expected after the promulgation of Lord Selborne's Memo- 
randum of 1902, nothing has practically been done to place the 
existing engineer branch in the position it should occüpy in order 
to obtain its maximum efficiency. The future changes which that 
Memorandum indicate, and which are confirmed by the statement of 
Admiralty policy recently issued, acknowledge to the fullest extent 
the truth of thecontentions of the naval engineer officers, and of the 
great engineering profession of the country, that the engincer 
brauch should become incorporated with the military branch of the 
Royal Navy, and that the engineer officers should be given proper 
military disciplinary control over their men. 


There always has been a prejudice against engineers at 
Whitehall, as this same correspondent points out, for he 
Bays :— 

All the concessions which have for so many years been shown to 
be necessary by Admiralty Committees and by the engineering pro- 
fession tend to the removal of differences and to the establishment 
of that unity which the Admiralty admit to be so essential an 
element of strength tothe Navy. These differences would have 
been removed years ago except that jealousy of the increasing 
importance of the engineering profession, and prejudice against its 
members, stopped the way. There is, unhappily, reason to suppose 
that these things are still factors in the prevention of necessary 
reform, even in this engineering age; and I fear, Sir, that until 
they are overcome by the pressure of public opinion, they will 
continue to be a direct and standing menace to the efficiency of the 
Fleet. E 

Now, about the instruction at Osborne—for Dartmouth is 
dragged in by Mr. Appleyard in an unfair manner. I dis- 
cussed this question with certain officials at Osborne, and I 
stand by what they told me. And I say that the officers in 
charge of the submarines had no training in internal com- 
bustion engines when at college, and all the syllabuses of 
engineering ever issued will not make me believe a thing which 
personal experience taught me did not take place. I yield 
to none in my admiration for the training which we obtained 
at Keyham ; but excellent as it was, it could have been 
improved. And so with the training at Osborne. 

Now, Sir, one can readily retort with stinging sarcasm 
to such unjust and ungenerous criticism ; but I recognise 
that Mr. Appleyard by his articles in the Fortnightly and in 
other places has done good work, and earned the gratitude 
of all thinking people. But our friend tries to paint me as 
one who, for a bad wicked purpose of my own, wish to 
mislead a gullible publie, and I resent this. I find that it 
would be better for him to pull out the beam which is in his 
own eye before troubling about the mote in mine. In an 
article in the Times, of December 20th last, this Deus er 
Machina uses an extraordinary phrase," and “ misdirects 
the general public by random statements."  Hesaid that 
until recently engineer officers of the Fleet were drawn from 
a different class to the executives, and “that the system con- 
stituted a vicious circle." Such language is not likely to 
promote harmony. He went on to say that when the new 
scheme for common entry was introduced **that first the 
suggestion was opposed by engineer officers . their 
opposition did not last many days.“ I venture to say 
that if a ballot were taken among the engineer officers 
not one in five would approve of the present system. What 
they wanted was executive rank, and they recognise that 
this attempt to produce a jack-of-all-trades will lead to a 
crisis such as exists at present in the American Navy. 
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I have taken up a great deal of your space, and have even 
now not gone into the subject fully enough. Mr. Appleyard 
himself makes random statements, and ina pedantic manner 
accuses me of something which reminds me of the articles-of- 
war. I say that by his letter he has misrepresented what 
was contained in my article. There are many, many things 
in connection with Admiralty policy which are worthy of 
praise. But when a little thoughtful criticism is made in a 
friendly spirit, it is un-English to write such a letter 
as that penned by Mr. Appleyard. I can only hope 
that he will have the courtesy to withdraw his unjust 
accusations. 


C. Alfred Smith. 
London, April 6th, 1906. 


Neutralised Repulsion Motor. 


I notice on page 575, column 2, of your issue of April 6th 
that Mr. Cramp, in his contribution to the discussion on Mr. 
Schoepf's Manchester paper, describes what he considers to 
be an original “ neutralised ‘repulsion motor.” The motor 
I refer to is illustrated in fig. 3 on that same page. 

I absolutely fail to understand why the motor in question 
is à “ repulsion ” motor, and why that particular arrange- 
ment should allow of any better commutation than an 
ordinary series conduction machine. I shall be obliged if 
Mr. Cramp will kindly explain. 

In the meantime I may say that Mr. Cramp's motor 
appears to me to be simply an ordinary series conduction 
motor with which a transformer is combined. The more 
usual way is to have that transformer separate from the 
motor; the former is, of course, made use of in order to 
reduce the voltage impressed on the armature. In Mr. 
Cramp’s arrangement the flux produced by the primary 


- 


Fra. 1. 


coil E has two paths open to it; the one through the arma- 
ture in a direction F F, perpendicular to the brush line (this 
part of the flux provides the motor field), and the other 
through the coil B, where it induces that k. M. F. which is 
impressed on the armature. It must be at once evident 
that since the energy is to be conveyed from k to h by 
induction, these two coils are in the worst possible relative 
position, and it follows that the weight efficiency of such 
a machine must be very small indeed. 

If I were to design such a motor, I would certainly 
dispose the coils E and B co-axially as shown in my fig. 1, 
where A A are the armature brushes, and N is the ordinary 
neutralising winding in the axis of the field produced by the 
current flowing through the armature. Personally, I think 
a separate transformer is more advantageous, but if it be 
desired to avoid its use, then I distinctly think that the 
arrangement shown by me (and which I do not claim as my 
own) is far more efficient than Mr. Cramp's, although both 
operate in the same way. 

I should like to add that I for one, in this country, 
entirely disagree with Mr. Cramp's classification of alternate- 


current motors. It is this very unusual classification of his 
which has evidently led him to believe that the motor he has 
put forward is a “ repulsion " motor. 

These single-phase commutator motors are now fast 
coming into general use, and it would be to the interest of 
all concerned to agree to and abide by one uniform 
classification. 


London, April 7th, 1906. 


Val. A. Fynn. 


Motor-Cars. 


My attention was drawn to a paper on ** Electric Ignition 
for Motor-Cars," read by Mr. Frank Little before the New- 
castle Local Section of the Institution of Electrical Engineers 
on February 5th, 1906. In the course of this paper I found 


a number of paragraphs which seemed to me to have a 
. singularly familiar sound. I have extracted some of these 


paragraphs, and have placed them side by side with some 
paragraphs from a book entitled O'(Gorman's Motor Pocket- 
Book," of which I happen to have a copy. Before sending 
you these parallel extracts, I wrote to the secretary of the 
Newcastle Local Section, and asked him whether any acknow- 
ledgment of the origin of these paragraphs had been made, 
and he very promptly sent me a copy of the original paper, 
in which I looked in vain for such acknowledgment. 


Mervyn 0'Gorman. 
London, S.W., April 7th, 1906. 


[The paragraphs are practically identical.—Ebps. E. R.] 


Dr. Kuzel’s New Lamp. l 
We shall be very much obliged if you will kindly allow 
us, through the medium of your paper, to draw the atten- 
tion of those interested in electric incandescent lamp manu- 
facture to some incorrect reports regarding a Wolfram 


Lamp" which have lately been appearing in the trade 


journals. . 

The name of the inventor of this Wolfram lamp is stated 
to be Herr Koezel, and we take this opportunity of making 
public the fact that the lamp in question has nothing what- 
ever to do with the new process invented by Dr. Hans 
Kuzel, of Baden, Vienna, whose sole representatives 
we are. 

These reports originally appeared in certain Vienna papera, 
and were published on behalf of sundry financial people for 
ulterior motives. The lamp in question we refer to, and 
which has been the subject of these reports, has been worked 
on to our knowledge for the last five or six years without 
success, but no results of tests, official or otherwise, have 


.been published ; whereas, full information has been given 


with regard to Dr. Kuzel's invention, the negotiations 
for the commercial exploitation of which are not yet com- 
pleted. 
pp. Fahn & McJunkin, 
> R. R. Cook. 
London, W., April 5th, 1906. 


WASTE IN INCANDESCENT ELECTRIC 
LIGHTING. 


re 


[COMMUNICATED.] 


THE paper read by Mr. Geo. Wilkinson, Borough Electrical 
Engineer of Harrogate, before the Leeds Local Section of 
the Institution of Electrical Engineers, on February 15th, 
was reprinted in abstract in our issue of March 16th. Our 
readers will thus have been able to acquaint themselves 
with Mr. Wilkinson's methods at, Harrogate for reducing his 
consumers' electric light bills, by endeavouring to secure for 
them lamps of guaranteed candle-power and efficiency only. 
As the whole question of lamp efficiency and grading is now 
under consideration by the Engineering Standards Com- 
mittee, we do not propose to criticise Mr.-Wilkinson's paper, 
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and thereby do anything to discourage his work, or to hamper 
the proper consideration of the subject by the Committee. 
There are, of course, many things that might be said on the 
question from the points of view of the manufacturers, the 
contractors and the consumers; but whenever an attempt 
is made to control anything, someone's liberty of action 
i8 bound to be affected. Universal liberty of action is an 
impossible state of things, and the only thing to aim at is 
that which benefits the community as a whole, even if it be 
at the expense of the few. Therefore, we think that Mr. 
Wilkinson's action at Harrogate can be accepted without 
prejudice, and it is to be hoped that the ball which he has 
set rolling will lead up to“ the larger policy," of which Mr. 
Wilkinson's efforts may be called an instalment. 

There is, however, one criticism that we can make, without 
in any way depreciating what Mr. Wilkinson did say, and 
that. is to draw attention to what he did not say. Of course, 
he sct out to limit his remarks to lamp efficiency and graded 
candle-powers : but this is only touching the fringe of 
the whole subject of waste in incandescent electric lighting. 
To be more explicit : The consumer may be supplied with 
the most perfect lamps, but these will not enable him 
to run his installation economically, or cause his bills to com- 
pare favourably with those of his neighbour who uses gas ; 
and as we think it is agreed that every station engineer's 
aim and duty is to compete with gas, and to do so success- 
fully if any further large increase in electricity supply is to 
be expected, it is at once evident that there is much more to 
be done besides guaranteeing efficient lamps. The consumer 
has to be educated if electric lighting is to make any further 
appreciable inroads on gas, and the question therefore 
arises, Who is more suited for this duty than the station 
engineer? The contractor and the manufacturer might be 
suggested: but they have their own axes to grind. 
So has the station engineer, but then his axe is also 
the consumer's axe. The gas companies have found 
that it pays them to educate their consumers; it stands 
to reason, therefore, that the electricity supply authorities 
would also benefit, and if station engineers are at 
present not properly supplied with assistance in this 
respect, the sooner each one has a publicity department the 
better for their undertaking, the industry, and the whole 
community. Of course, the education of the consumer will 
involve the control of other things besides lamp efficiency. 
(It will be noted that we do not advocate any system of 
supply of materials, so detrimental to competition and to the 
retail trade). For instance, it might necessitate a certain 
amount of interference with those who at present “ advise“ 
on lighting jobs. But if this action tends towards the 
cheapening of the consumer’s bills as against the swelling 
of profits or commission on lighting jobs, then what matter ? 
For if electric lighting be thus made more popular, there 
will be larger retail turnovers and more commissions, to say 
nothing of increased station outputs. As to the methods to 
be adopted in order to obtain this control, it is for others to 
work these out. We merely suggest here what is required 
of the station engineer in order to increase his load by 
educating the consumer. 

First and foremost, before any education is attempted, it 
is necessary to obtain the consumer’s confidence and good- 


wil. A child cannot be taught if his master has not 


obtained his confidence; and in matters electrical the average 
consumer i8 a child. "The chief obstacle that stands in the 
way of the consumer's confidence is the method of charging 
which is generally in vogue. The layman cannot under- 
stand it, and what he does not understand he looks upon 
with suspicion. We have no intention at this point of 
raising a controversy on the maximum demand system; but 
it has been amply proved that a supply undertaking can get 
along quite well without it, and however useful it may 
have been in the past, we do not consider it well adapted to 
the conditions which now obtain. 

The flat rate is the proper method of charging with an 
ideal load factor, and it is only logical to assume that there 
will be a nearer approach to the latter by using a system of 
charging under wlich the consumer knows where he is, 
than by discouraging him and raising his ire by enforcing 
a system involving some little inconvenience, and based 
on abstruse considerations, however correct these may be 
in theory. A man’s domestic habits cannot be changed 


by fines; and he resents having to pay more for his light 
because he has always been used to dining at a certain hour 
and does not find it convenient to change it. This is how it 
appears to the consumer, at any rate, and there are many 
signs which show that supply authorities are beginning to 
see that the system has its disadvantages. 

Having, then, obtained the confidence of the consumer by 
charging him on a system that he can understand, it becomes 
an easier matter to advise him on matters of economy. 
We will assume, therefore, that the would-be customer, being 
aware that he will be charged for just as much electrical 
energy as he uses, and not for when he might use it, is willing 
to become a consumer. Under the ideal condition of things 
that we are imagining, it must be necessary for him to give . 
notice to the supply authority of his intention, and not to 
have his house wired all wrongly first. In the case of 
builders, the same procedure should be compulsory. But at 
this point compulsory methods must cease, and the gentler 
arts of persuasion and advice take its place. A horse can 
be led to the water, but you cannot make it drink or 
decide in what manner it should do so. The liberty of the 
individual must not be restricted so long as he conforms to 
moral and social laws, and for this reason we are quite out of 
sympathy with the suggestion that Clause 18 of the Electric 
Lighting Act, 1882, should be abolished. Why should a 
man be compelled to purchase a certain kind of lamp if he 
prefers another, so long as he has been properly warned as to 
the results? If he then knowingly incurs the risk of paying 
more for his electric light, the fault is his. What should 
be made compulsory is the act of warning. Therefore, on 
receipt of notice from a would-be consumer or a builder that 
he intends to wire his house, the supply authority should 
send him a clearly written pamphlet of advice, with an offer 
to follow this up by a personal call, F this is wished for. 
This cannot be forced, but we believe that in 99 cases out 
of 100 it would be taken advantage of. We are met by a 
slight difficulty if a consulting engineer has been retained. 
But it is hardly possible that any consulting engineer of 
repute would advise in a contrary sense to the supply 
authority on general principles; if he did, the con- 
sumer should be able to: judge for himself as to 
which side was right, by a consideration as to who 
would derive the greater benefit by his adopting 
this or that advice. Having arrived at the principle that 
advice should be tendered before a house is wired, if then 
the owner or tenant deliberately ignored it, the supply autho- 
rities could wash their hands of him and, feeling that they 
had done their duty, rest content in the assurance that they 
had obtained a good customer. Of course, the advice 
offered must vary to some extent with the conditions of 
lighting and the nature of the building—public-house, 
shop, villa or mansion. 

The following are suggestions merely thrown out as a 
guide ; the details would have to be filled in according to 
the merits of each case, the varying views of central station 
engineers and the progress of information on the wiring and 
illuminating questions. 

First, as to the control of the circuits. In many houses 
it is the custom to have a main switch at the meter, and 
nothing between this and the point switches in the rooms. 
As a result, it is open for servants to have lights burning 
in situations where they are not required: at all. Each 
floor should have a separate control switch, and all 
such switches should be assembled at some place of easy 
access, and in a position where there is most traffic— 
generally on the living room floor. By this means it could 
be ensured that all bedroom lights were out when the bed- 
rooms were not in use; all kitchen or basement lights when 
the servants had gone to bed; and all lights in servants’ 
bedrooms half an hour after 10 p.m., or whatever hour of 
retirement is in force. In small houses such precautions 
may not be necessary; it all depends on the habits of the 
consumer, and this is where the question of personal advice 
comes in. Similarly, the control of the sub-circuits is most 
important ; and the more point switches at the door the 
better, so that it could be made impossible for more lamps 
to be burning in & room than are required at one 
time. Wall plugs should each have a separate switch, 
either at the door or by the plug, depending on the 
nature of the room. For instance, in the living rooms where 
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wall plugs are used for general lighting (for candelabra, &c.), 
the switches should be at the door ; where used for special 
or oceasional lighting (as for table standards), the switch may 
beon the same base as the wall plug. But everything 
should be done to secure using the minimum number of 
lamps possible—that is, to prevent more lamps being used 
than are really required. The house that has its wiring 
well controlled has a chance of being illuminated 
economically, especially if the further points to be dealt 
with are taken into consideration. 

We next come to the subject of fittings, a most important 
question, and one very difficult to advise on. Fittings 
makers turn out many beautiful “creations " to capture the 
artistic eye of the consumer’s wife, but a large proportion of 
these are the cause of much of the grumbling that station engi- 
neers have to put up with. It is only with the co-operation 


of the manufacturers that the supply authorities would be . 


able to achieve complete success on this point. Fittings 
that are made to hide the lamp with all sorts of fringes, 


silks and other fandangoes are not practical, however 


artistic they may be. Of course we do not refer to cases 
where a lamp is hidden horizontally and its light reflected 
vertically, but to those fittings where encouragement is given 
to the obscuring of the light generally. | 

. This brings us to the question of illumination as a whole, 
a subject that is only “in its infancy.” An American 
station engineer, in a fecent discussion on this subject, 
expressed the wish that something could be done “ to pre- 
vent the artistic women putting fool crinkled paper round 
their lamps and then coming to kick at the charges.” There 
ig more waste in electric lighting through faulty illumination 
than through the use of bad lamps or any of the other reasons 
already given. In such a condition of things as we are 
imagining the supply authority would have an illuminating 
expert on their staff, who would advise intending consumers, 
or those who “kicked at the charges,” as to the most 
economical method of lighting their rooms, with due reference 
to the hangings and other factors of each case. Into the 
question of illumination enters the personal element to a 
large extent; the consumer has been used to sec plenty of 
little dots of light about, nicely shaded or tucked away on 
the ceiling. He must be educated up from this to more 
useful things. The lights must be at such a height as to 


get, the best value out of them ; they must not illuminate the 


walls at the expense of the floor; the fittings must be 
simple; the units of light should be large and few; and 
above all, reflected light must be used to its utmost capacity. 
The value of reflecting and dispersing shades is hardly 
appreciated. For reflecting, an 8-c.P. lamp under a holo- 
phane shade is sufficient, for lighting an ordinary small 
living room ; three will light a good sized room so that one 
may read anywhere. For dispersing, a holophane globe, or 
one of the large-bulb lamps with opal shade, is quite sufficient 
for a small living room. Instances of the sort could be 
multiplied, but no hard-and-fast rules can be laid down, 
although it may be said that a lamp under a holophane 
shade, properly chosen, will throw downwards at least five 
times its rated candle- power. 

The question of lamps has been amply dealt with by Mr. 
Wilkinson. The consumer may be advised on this point, 
but as we have shown, he can make a fool of his electric 
lighting bill with the best branded and guaranteed lamps, 
unless he goes further. For places where there is little 
traffic, such as passages and staircases, the consumer should 
be encouraged to use lamps of low candle-power, but not 
less than 5 «c.r. and not blackened lamps. On the 
other hand, in lavatories and bath rooms, where only inter- 
mittent lighting is required, old lamps can very well be 
employed. This is a use for such lamps that may be 
advocated instead of throwing them away. 

Such are a few suggestions thrown out to show how Mr. 
Wilkinson's methods may be extended. We have not 
mentioned high-efficiency: lamps, because, releris paribus 
their use would obviously tend towards economy. Our 
object has been to show that with the ordinary materials at 
present at hand, but arranged in different * aggregates,” 
electric lighting can be made so much more economical that 
-we cannot doubt it would compete successfully with gas. 
But to secure the new arrangement there must be a directive. 
force—to wit, the central station engineer. 


BUSINESS NOTE 


The New Spanish Tariff.—The : 
proposed by the Spanish Government are of a 
character, and are intended to serve for the di 
industries. The following are some of the -/ 
contemplation :— 


Dynamos, motors and transformers up to 8 cwt. | 
and parts of same 


Do. Do. above 8cwt. .. 
Accumulators y d id M we is 
Cables (not lead-covered) over 1 centimetre in 

diameter .. ; e" 


Other cables and wires of less than gz m. 
Telegraph apparatus and telephones N.e 
Arc lamps .. 3 a e T s 
Arc lamp carbons sa ia xis 2o 
Incandescentlamps  .. 2 zi es 10 to 
Measuring instruments. . ie xs T pe. 
The increase in the case of dynamos and n 
per cent., the present rate being 5 pesetas pi 
the duties are, moreover, payable in gold inst 
as at present, On the other hand, the duties 
for instance, iron and steel, are proposed to! 
the promotion of home branches of the engir 
trades. 


Motor-Car Accessories.—MEsSRS. 
STONE, of Strangeways, Manchester, have iss 
list of electric motor-car accessories. Two 
illustrate. In fig. 1 is shown the “ Ind 
charging adapter and polarity indicator. 
motorists are enabled to charge their accum! 
tour, from any continuous current supply. 1] 


Fia. 1. 


in the lampholder of any bracket or pendan 
in the holder attached to the adapter. Tu. 
in socket holes of the adapter. To find the] 
ing hooks are to be placed together, when the 
in.the indicator will point to the positive 
broken apart, and the positive wire conne 
of the accumulator, the remaining wire t 
charging will commence. Fig. 2 shows a 
lampholder and flexible connecting cord 
list are batteries, test lamps, measuring in 
plugs. Messrs. Ward & Goldstone are m: 
for both low and high tension. . 


A New Trolley Wheel.—One 
attending the overhead trolley system is 
renewal of the trolley wheel. To reduce t 
Jouns-MANVILLE Co., LTD., has recently ] 
wheel which is made of copper purific 
toughened by a special secret process. j 
wheels have been subjected to the test of 
exceptionally long life, averaging about 1 
wear smooth and even, and do not pit, 
are made of the best grade of pure la 
treated chemically to reduce to a minimu 
which it may contain. By a further ] 
atmosphere is excluded, and the copper 
of carbon in order to remove the oxy? 
solid when cast, in this way increas 
durability. A third process toughens the 
it, and the wear is reduced to a minimum 
wheel being equal to that of the Wire. 
with bushings packed with a specially 
packing which is also a lubricant. 


The Tantalum Lamp.— The 
lamp has been reduced by the SIEMENS 
2s. 6d. each, as a result of the introductic 
construction and a considerable increas: 
have lowered the cost of manufacture. 
economy realised by the use of the lar 
basis of the present price of 4'8d. per 
lamp of 25 C. P. burning 1,000 hours in 
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energy to the extent of 11s. Gd., as compared with a carbon filament 
lamp of the same candle-power. The saving in current in the case 
of a 16-c.P. tantalum lamp is said to be 3s. 6d. in twelve months. 


Catalogues and Lists.—ApNnER DokLE Co, San 
Francisco, U.S.A.—Bulletin No. 7, 1906, which contains 100 pages 
of excellently illustrated descriptive matter relating to Doble 
tangential water wheels. The constructive features of the high- 
class wheels turned out by the company, which range up to 9,000 or 
10,000 H.. each in size, and which have met with great apprecia- 
tion in hydro-electric power plants in the States, are concisely dealt 
with. Some 35 pages of valuable hydraulic tabulated data are 
included, together with a summary of information required for 
estimating for this class of plant. 'The company are specialists in 
their own line, and their pamphlet is of particular value to those 
interested in the development of water power. 

Messrs. EvERsHED & ViGNOLES, LTD. Chiswick. — New list 
(No. 2, abridged, March, 1906) giving description and prices of 
the “ Megger " insulation testing instruments. 

A. E. G. FOREIGN DEPARTMENT, London, W.C.—We have received 
from this company a copy of the Industrial Messenger for January, a 
German paper, which contains only one article, and that a very full 
and detailed one, giving an account of modern equipments of 
wireless telegraph stations on the Telefunken system. The 
matter is in English, and is accompanied by many large half-tone 

. illustrations of the different parts of the equipments named. We 

have also received a copy of pamphlet No. 5 (44 pp.) giving very 

full information, with diagrams, and much tabulated data respect- 
ing series and three-phase motors for intermittent service. 
STERLING TELEPHONE AND Evecrric Co., London, E.C.— 

Pamplet No. 122 (48-pp.), fully illustrating the various patterns of 

Sterling telephone instruments, including Twencen, Hygienea, 

battery call, magneto call, intercommunication, central battery and 

other sets. Switchboard mining and other bells, and various 
accessories, are listed and priced. 

British ALUMINIUM Co., Lro., Westminster.—New price lists 
have been issued of light aluminium alloys and pure aluminium. 


Book Notices.—The National Telephone | Journal.— 
We have received a copy of the first number of this publica- 
tion—upon the appearance and contents of which the editing 
committee is to be congratulated. It is a threepenny monthly 
journal, published for the benefit of the staff of 16,000 workers, 
or as its sub-title indicates, it is conducted “By the Staff for 
the Staff" Among other interesting matters appearing in 
this first number is The General Manager's Message.” 
There is a paper on “Office Organisation," read before the 
Glasgow Telephone Society by Messrs. Anderson and Thyne; an 
article by Mr. C. E. Fenton on New Instruments for Old”; a 
reprint of Mr. J. J. Carty’s recent American paper on Telephone 
Engineering "; interesting matter relating to municipal telephone 
competition ; and a page or two of personal notes and news relating 
to staff gatherings. 

“ Uber das Spektrum des Elektrischen Hochspannungslichtbogens 
in Luft.“ By B. Walter. Reprinted from Annalen der Physik, 
Fourth Series, Vol. 19, 1906.* Leipzig: J. A. Barth. 

"Transactions of the N.E. Coast Institution of Engineers and 
Shipbuilders.” Vol. XXII, Parts 3 and 4, 1905-6 (March, 1906). 
Newcastle-on-Tyne : The Institution. 

" Proceedings of the American Society of Civil Engineers." 
Vol. XXXII, No. 3, March, 1906. New York: The Society. 

“Bulletin of the Bureau of Standards.” U.S. Department of 
Commerce and Labour. Vol I, No. 3. Washington: The 
Department. 


“Technical Dictionary in Six Languages"— English, French, 


German, Italian, Spanish and Russian." By K. Deinhardt and A. 
Schlomann. Vol. I.— The Machine Elements and Tools for Work- 
ing in Metal and Wood. London: A. Constable & Co. Ltd. 
58. net. 

“ Journal of the Junior Institution of Engineers.” Vol. XVI., 
Part 4, April, 1906. London: Percival Marshall & Co. 1s. 


Trade Announcements, — Messrs. ELLWOOD AND 
SLEDMEBE (late with J. S. Henry, Ltd.) are showing at 53, 
Mortimer Street, Cavendish Square, W., their artistic wooden 
electric fittings. The trade are invited to view. Catalogues, &c., 
will be sent on application. 

The ELECTRIC AND ORDNANCE ACCESSORIES Co., LTD., have 
moved to larger and more convenient premises at 27, Upper Priory, 
Birmingham, where they have a well-appointed showroom, in 
which they are exhibiting motors, controllers, &c., of their manu- 
facture. They have also been appointed agents for the following 
firms:— The Walsall Hardware Co., Ltd., for conduits and fittings, 
&c.; the Premier Accumulator Co., Northampton, for stationery 
, cella; the Electric Ignition Co., for portable batteries, coils and 
motor-car ignition apparatus. Stocks of these firms’ manufactures, 
and also their own, are held at the new address. : 

The Bryan Donkin Co., LTD., of Chesterfield, have acquired the 
business and works of Bryan Donkin & Clench, Ltd., Chesterfield, 
as from the 23rd ult. A new company has been formed under the 
title of the Bryan Donkin Co., Lro., with, we understand, ample 
capital for carrying on and extending the business, which will con- 
tinue under the same management as hitherto. Mr. H. J. Donkin 
willact as London director, and Messrs. George Clark and Alfred 
George Webb as local directors at Chesterfield. 

Royce, Lrp.—In future all communications, of whatever nature, 
should be addressed Royce, Ltd., Trafford Park, near Manchester,” 
the commercial manager's office having now been removed there. 

EnNEsT Scorr & Mountain, Lrp.—The company wishes to 
remind some of its correspondents who have forgotten the fact that 


~ 


all letters should be addressed to Close Works, Gateshead-upon- 


. Tyne. 


The office of the secretary (Mr. H. G. Graves) under the In- 
ventions and Designs Act, which is now a branch of the Depart- 
ment of Commerce and Industry, Government of India, has been 
removed from Treasury Buildings (Imperial Secretariat Buildings), 
Government Place, West, Calcutta, to No. 2, Bankshall Street, 
Calcutta. All communications should in future be addressed to the 
Patents Secretary, 2, Bankshall Street, Calcutta. 

Messrs. MATHER & Parr, LTD., have removed their Glasgow 
office to the Edinburgh Life Assurance Co.’s Building, 124, 
St. Vincent Street. 


Patent Law in Roumania.— Messrs. W. P. THOMPSON 
AND Co., patent agents, Liverpool, writes :— 

The Roumanian Government has just passed a patent law. Patents are granted 
without examination, and without any guarantee of novelty, utility or legality. 
All inventions patentable in this country can be protected in Roumania, 
except foods for men orcattle, medicines, healing or disinfecting devices, but 
inventions connected with war or Government monopolies can be appro- 
pusted by the Government on such terms as the Court may consider just. 

atents last for 15 years except when imported from abroad, and patents of 
addition for 10 years. Up to July 18th, patents can be granted for inventions 
already patented abroad to expire with their home patent, but after July 13th 
nothing can be patented that has been patented more than six months abroad, 
or has been published in any country sufficiently to enable the working to be 
properly performed from such description. The costs of patents are two or 
three times those of this country. 


Motor Vehicles for Central America.—The BRITISH 
EMPIRE MoTOR TRADES ALLIANCE, LTD., has received an inquiry 
from a firm about to establish an automobile agency in a large town 
in Central America, desiring information regarding British motor 
vehicles and accessories, including catalogues, technical descriptions, 
prices, discounts, weights, measurements, freight rates, and special 
foreign discounts to agents, &c. As the roads and streets are very 
bad, the motor vehicles must be very strong and not extra heavy ; 
wheels must be high, at least 36 in. or 40 in., with solid rubber tires, 
pneumatics not being practical there. If the motive power is 
gasoline, the ignition must be by a magneto or storage batteries ; dry 
batteries will not give satisfaction. British manufacturers are 
requested to communicate with Mr. J. B. King, secretary, 11, Red 
Lion Square, London, W.C. 


Liquidation. — ELECTRICAL BLEACHING Co., Lrp.— 
A meeting will be held at Nottingham on May 7th, to hear an 
account of the winding up. 


Bankruptcy Proceedings, — EDWARD MaNN.— An 
application for an order of discharge was made last week to Mr. 
Registrar Brougham at the London Bankruptcy Court on behalf of 
Edward Mann, electrical engineer, Palace Chambers, Bridge Street, 
Westminster. The Official Receiver reported that the bankrupt 
failed in November, 1904, with provable debts £9,794, and no assets 
of realisable value. From June, 1898, to May, 1899, he carried on 
business as above, and at the latter date he formed the Compass 
Trading Co. to take it over. The company had a nominal capital 
of £5,000, and as vendor the bankrupt received £1,000 in cash and 
shares. He was appointed managing director at a salary of £500 
per annum, but the full amount was paid only during the first year, 
and in July, 1904, the debenture holders took possession. The bank- 
rupt attributed his failure to his liability under guarantees given by 
him for the Compass Trading Co., and to his own ill-health. He 
had admitted that he had no means of discharging his guarantees if 
the company failed to pay their debts, but he alleged that if it had 
not been for his absence through illness the debenture holders would 


‘not have taken possession of the business, and further, that he gave 


the guarantees upon the undertaking of the directors that all the 
debts of the company should be paid. On the ground of insnfficiency 
of assets to pay 10s. in the £ to the creditors, the order of discharge 
was suspended for two years. 

JamMEs Woop Situ, electrical engineer and contractor, Darwen. 
—A first and final dividend of 94d. in the £ is payable on April 11th 
(Official Receiver, 14, Chapel Street, Preston.) 


Reyrolle Motor Starters.—Reyrolle starters are being 
made by Messrs. A. REYROLLE & Co., Lro., at their works at 
Hebburn-on-Tyne, and they are not being manufactured by any- 
body else. We are asked to state this fact because a rumour 
is current to the effect that the firm are having a certain 
number of their motor starters made by outside firms. While 
it is true that the company are experiencing a very large 
and rapidly increasing demand for these starters, and are very 
busy in consequence, and have considerable extensions to the works 
in progress, there is no truth in the rumour mentioned, as the 
Starters are being entirely made at the Hebburn works. 


€———ÓÁ€— rÓ— PHÓ 


Canada.—The Birmingham Daily Post states that the 
municipal authorities in Ontario are urging the Provincial Govern- 
ment to take up the supply of electrical energy generated from 
Niagara Falls sell in bulk. 


South America.—A scheme is on foot to establish — 
another E.L. Co. in Pergamino, as the existing concern is said to be 
unsatisfactory. It is stated that $100,000 have already been sub- 
gcribed for the purpose. 

A large hydro-electric installation is now being started in connec- 
tion with the Yaraguasu Waterfalls at Bahia (Brazil) for upwards of 
100,000 H.P. From this installation it is believed that the whole of 
the railways of Lower Peru can be dealt with. The Lake Titicaca, 


. from which the fall is supplied, is the highest lake in the world, 


situated at an altitude of 3,800 metres above sea level. 
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LIGHTING and POWER NOTES. 


Boston.—The T.C. recently passed a resolution consenting 
to the application of the National Provincial Electricity Corpora- 
tion for a prov. order to supply electricity within the borough. 


Caerphilly.—The B. of T. has sanctioned the E.L. 
scheme submitted by the U.D.C. 


Canneck.—The U.D.C. has approved and sealed the 
agreement with the Shropshire, Staffordshire and Worcestershire 
Electric Power Co. for the sale of the Council’s provisional order. 
The company undertakes subject tojthe sanction of the Board of 
Trade to light a compulsory area in Cannock within 12 months, 
and portions of Hednesford and Bridgtown within 20 months. The 
company also agrees to pay a sum equal to the costs incurred by the 
Council in obtaining the order. 


Continental Notes.—GxRBRMANY.—-The first installation 


of electrical plant for public supply in Berlin dates from 1885, and 


was of about 150 xw. In 20 years this has grown to 40, 000 - Kw. 
The following table is interesting as showing the number of 
millions of units supplied for different purposes during the last 
11 years, the total supplied last year being 111,567,000: 


| 


Year. | | Motive power. 


Light. Trams. Total. 
S AA EE e 

1894-1895 6'344 1:122 2 1:466 
1895-1896 7-580 2-969 0:257 9:006 
1896-1897 | 8:681 4°080 1°758 14°469 
1807-1898 9-944 5*847 2:443 18:984 
1898.1899 10-905 7.792 10:167 28-864 
1899-1900 19-502 17:348 80:169 50-014 
1900-1901 13:796 22-378 84:111 10:985 
1901-1902 | 15:082 23:317 41:932 79:628 
1902-1908 | 19-289 25:054 41:425 85:768 
1903-1904 | 92:642 30:648 45:466 98:501 
1904-1905 | 27:060 31-219 47-988 111-567 


It will be noticed that since 1900 the amount of energy supplied 
for power purposes, which includes the supply for over 2,000 heat- 
ing appliances, has been greater than that supplied for electric 
lighting. The total amount of apparatus installed on the pre- 
mises of the 14,700 consumers is over 100,000 K w., the number of 
motors being about 15,400, with an aggregate rating of about 
41,000 kw. At the end of last year the number of lamps being 
supplied was 619,625 incandescent and 26,612 arcs; of the latter 
651 are used for public lighting. The total length of network 
attached tothe generating station is 3,736 km. l 

The Krupp Steel Works are constructing electrical furnaces for 
the preparation of steel. 


HAMBURG. — In 1896 there were two generating stations for. 


supplying the city ; another of 5,600 xw. was added shortly after- 
wards; in 1898 this was increased by 3,500 Kw. to supply the 
northern part of the town;.in 1901 s plant with a capacity of 


1,200 Kw. was added to provide three-phase energy at 5,000 volts, . 


which is reduced at sub-stations to 220-volt p.c. Recently three 
more units, each of 2,500 H.P., have been installed to supply con- 
tinuous current at 600 volts for the tramways; two three-phase 
turbo-alternators are on order, each of 1,750 kw. When these are 
added the total capacity will be 30,000 xw. 


ITrALY.—The Novi Sigure T.C. is negotiating for the construction 


of municipal electricity works with a plant of 200 E. P., anda 
battery of accumulators. About 500 public lamps are required for 
lighting the streets. 

WATER POWER IN SwITZERLAND.—H.M. Minister in Switzerland 
(Sir G. F. Bonham, Bart.) reports that the National Council has 
passed a resolution by a large majority, which will not only prevent 
the neighbouring States from deriving advantage from Swiss water 
power, but will doubtless lead to Switzerland developing the enor- 
mous resources of power stored up in its mountain streams and 
rivers, and rendering itself practically independent of fuel supplied 
from abroad. By the terms of the resolution, the diversion of 
electric power derived from hydraulic pressure, is made subject to 
the authorisation of the Federal Council under reservation of 
rights already granted by existing International Treaties. 

The Federal Council grants permissions if the power is not em- 
ployed in Switzerland, and if no Swiss interest is injuriously 
affected; permissions cannot, however, be granted for a period 
exceeding 20 years, but they are renewable. 

A term of three years is fixed for the duration of this decree, 
subject, however, to renewal by the Federal Chambers, and it is 
to be enforced immediately on account of its urgent character. 

Sir G. Bonham says that it will, however, be necessary to provide 
an additional article for the Constitution, confirming the action 
embodied in the resolution, and presumably further defining the 
policy which will be pursued with regard to this question.— Board 
of Trade Journal. „ 

PARIS LIGHTING SITUATION.—As8 a result of the advertised wish 
of the Municipality to receive proposals for the carrying on of the 
lighting of the City of Paris on the expiration, in a year or so, of 
the several concessions now worked by the “ Secteurs," the examina- 
tion by the Prefect has given results which may be con- 
sidered as negative. The public appeal, decided upon on 
December 27th last, has not caused thc submission to the 
city of any projects offering advantages superior to those 
contained in projects already in the hands of the Commission. 
One of these was submitted by a syndicate formed last autumn in 
Paris, with the object of consolidating the Paris lighting interests, 
and obtaining a concession from the city for the future exploitation of 


Shops, foundries and mines, 


electric lighting in the city. It is this project that the Prefect of 
the Seine advises should be accepted. It is known as the 
Schneider-Mildé proposal, these two firms having controlling 
interests in the syndicate. In this scheme the problem of the 
"transition period" is solved by merging it in the new concession 
which is sought by the syndicate. It is considered that in the 
proposals of the syndicate, the interests of the city and those of the 
consumer are safeguarded. The Sub-Commission of the Municipal 
Council is still willing to take into consideration any pro 
which may be made for the future regime of the lighting of the 
city, and the deliberations of this Commission will form the 
subject of a report which may contain conclusions differing from 
those now presented by the Prefect of the Seine. 


Dublin.—The L.G.B. has sanctioned the borrowing by 
the Corporation of £28,000 for the extension of the electric lighting 
system to Clontarf. 


Dudley.—Mr. H. Ross Hooper, on behalf of the L.G.B., 
on Friday in last week, continued and concluded the inquiry rela- 
tive to the application of the Corporation for sanction to borrow 
£22,000 in connection with the electrical undertaking, £9,322 being 
required for new works, £2,000 for extra cables, and the balance to 
cover excesses of expenditure in respect of previous loans. Com- 


plaint was made by Mr. Hooper that he had been there three times 


and on each occasion had received different figures as to the amount 
of the excess of expenditure on the second loan. The inspector 
promised to report. 


Edinburgh.—The E.L. Committee has agreed to recom- 
mend that the annual charge for public arclighting should be reduced 
from £10 158. to £9; for private consumption from 34d. to 3d. per 
unit; and for power from 13d. to 14d. per unit; and it was further 
resolved that to special power consumers the charge should be from 
110d. to 1d. 


Heanor.— The U. D.C. has under consideration an E. L. 
scheme submitted by the Notts. and Derbyshire Electric Power Co. 


India. KASHMIR.— From the Times we learn that a 
company has been formed, with a capital of £2,000,000, to construct 
a hydro-electric power installation in Kashmir, by harnessing the 
Jehlam river. The prospectus states that energy is to be supplied 
to operate an electric railway 200 miles in length to counect 
Abbotabad with Srinagar: to operate a fleet of powerful dredgers, 
which will be employed in safeguarding Kashmir against floods and 
in reclaiming rice- producing tracts of land from the marshee, also to 
supply the motive power for numerous proposed factories, &c., and a 
supply power for local tramways and light rail ways, arsenals, work- 
It will also provide energy for 
electric lighting and punkah driving in the military cantonments 
of Northern India. The initial supply will be equivalent to 
80,000 H.P. 


Lincoln.—4A L. G. B. inquiry was held on April 4th, into 
the Corporation's application for a loan of £13,000 for electricity 
purposes. 


Llanelly.—A L. G. B. inquiry, was held last week in 
regard to an application by the U.D.C. for permission to borrow 
£6,000 for an E.L. scheme. There was some opposition. 


London.— HaMMERSMITH.—The net profit of the Cor- 
poration electricity undertaking for the year just closed, amounte 
vo £519. 

PopLAR.— The B.C. has decided to apply to the L. C. C. for a loan 
of £3,000 in connection with the coal handling plant at the 
electricity works. 

IsENWGTON.— In reference to the reduction in the charges for 
energy for lighting and power, these are to take effect at once, and 
the charge for supply for power, heating, &c., is to be td. per unit 
to consumers taking over 50,000 units. Meter rents have been 
abolished. 


Loughborough.—The T.C. has declined to accept the 
terms and conditions on which it was proposed it should transfer its 
undertaking to a company. 


Loughton.—The T.C. has applied to the L. G. B. for a 


loan of £3,500 for the extension of the E.L. mains. 


Maeclesfield.—The Corporation has unanimously- ap- 
proved of an agreement with the promoters of the Macclesfield and 
District Tramways Bill, whereby the Bill is to include a clause for 
the transfer of the Corporation E.L. order to the company. The 
company agrees to pay the Corporation £650 for the order, the 
latter having the right to purchase the undertaking in 21, 28, 35 or 
42 years' time. 


Mexico.—AÀ pplication has been made for an appropriation 
of 2,000 litres of water per second from the River Chilchota, 
(Michoacán) for hydro-electric power purposes. Board of Trade 
Journal. 


Morley.—A highly successful electrical exhibition has 
been held at Morley, arranged and promoted by Mr. J. E. Ellis, 
the borough electrical engineer, and the Corporation electricity 
department. It was opened by the Mayor on the 5th inst., and during 
the period of three days it remained open nearly 14,000 people 
attended. Exhibitors expressed much satisfaction with the amount 
of business done, and have unanimously petitioned the holding of 
an exhibition next year on a larger scale, and that it should be for 
six days. At the opening ceremony Mr. Ellis gave an address on 
„The Use of Electricity for Lighting, Power, Traction, and other 
Commercial Purposes." 
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New Malden.—The U.D.C. has appointed Messrs. 
Talbot & Stevenson, at a fee of 30 guineas, to prepare and submit 
a report on the best and most economical means of carrying out its 
E.L. order. 


Shoreham.—The U.D.C. has agreed to the proposal of 
the Joint Committee to call in an expert, at a fee not exceeding 
20 guineas, to advise as to whether the new system of charging for 
energy submitted by the Brighton T.C.—a flat rate—is fair and 
equitable. 


Slough and Datchet.—The application of the local 
E. L. Co. for a prov. order to extend its powers from Slough to 
lver and other districts, was heard before the B. of T. recently. 
Opposition was offered on behalf of the Slough R.D.C., but, after 
a long hearing, the application was granted. 


Stockton-on-Tees.—The T.C. has granted permission 
for the Cleveland and Durham County Electric Power Co. to supply 
energy to works within the borough, subject to the payment of 14 
per cent. on the revenue during the first five years, and 1 per cent. 
during the second five years. i 


Swinton and Pendlebury.—The U.D.C. has appointed 
a committee to treat with the Lancashire Electric Power Co. for a 
supply of energy in bulk. The company has advised the Council 
that the scheme will entail a capital expenditure of £7,621, energy 
would cost just under 2d. per unit, and distribution about £200. 
Retailing at 44d. per unit for lighting, and 14d. for power, with a 
124 per cent. load, the Council would have an estimated loss on the 
first year of £400, with a load of 15 per cent. a loss of £290, and 
with a load of 20 per cent., the receipts would balance the expondi- 
ture. The Council is advised that this is a rather sanguine estimate, 
and one which should be investigated before acceptance. 


Torquay.—The L. G. B. has sanctioned the loans applied 
for by the Council for electric lighting purposes, extension of 
mains, and for meters. 


West Bromwich.—4At the meeting of the T.C. last 
weck, it was decided, on the recommendation of the Electricity 
Committee, to extend the electricity works at an outlay of £5,150. 


West Hartlepool.—The T.C. has applied to the L.G.B. 
for a loan of £1,170 for additional E.L. feeders. 


Wigan.—Application is to be made by the Corporation 
for sanction to borrow £48,200 for electric lighting extensions 


- 


TRAMWAY and RAILWAY NOTES. 


Australia.— For some time past the South Australian 
Government has been in communication with the tramway com- 
panies in reference to the purchase of the whole of their lines, at a 
price to be agreed upon. "Ihe companies are, in regard to the sale, 
practically an association. The Premier (Hon. T. Price) has 
intimated that the Cabinet has decided to offer the tramway com- 
panies a price for the whole of the lines.—Australian Mining 
Standard, 


Brighouse.—The T.C. bas come to terms with the West 
Yorkshire Tramways Co., and has withdrawn opposition to the 
company's Bill enabling the latter to connect Halifax and 
Huddersfield. 


Chicago, U.S.A.—According to the 7/mes, the municipal 
electors of Chicago have decided by a majority of 3,837 votes in 
favour of municipal ownership of the street railways. The issue of 
certificates for $75,000,000 (£15,000,000) for the purchase of the 
existing concerns bas also been approved. 


Chile.—The Diario Oficial of February 15th contained 
copy of a Decree authorising the substitution of electric for steam 
traction on the Central Railway between Santiago and Talcar. 
A central Igenerat ing station is to be established within 18 kilo- 
metres of Rancagua, the motive powcr for which is to be obtained 
from the waters of the River Cachapoal.— Board of Trade Iva. 


Halesowen.— Three of the Light Railway Commissioners 
— the Hon. Alfred E. Gathorne-Hardy, Colonel G. F. O. Boughey, 
and Mr. H. Allen Steward—held an inquiry on Friday last, 
respecting the application of the Empire Electric Lighting and 
Power Co., of Romford, for the transfer of powers obtained by the 
Halesowen District Council for the construction of light railways 
in the district. The District Council obtained orders in 1901 and 
1902 for the construction of light railways within its area, and 
under those orders the total capital it was authorised to raise for 
the purpose of carrying out the work was £95,000. The Council 
did not raise any of this money, and it appeared to support the 
application for an amended order, transferring the powers to the 
company, which in fnture would be known as the Halesowen Light 
Railway Co. The application was granted, subject to conditions. 


Llandudne-Colwyn Bay.—The B. of T. has granted 
another month's extension of the Llandudno and Colwyn Bay 
Electric Railway order, to give the firm who are proposing to take 
over the line and complete it further time in which to complete the 
negotiations. 


London.—MrrnoronLrrTAN District RAILWAV. -The 
" centre doors" of the railway coaches have been put out of use, 
ostensibly for fear of accident, and the space set free will be 
utilised to provide additional sitting accommodation. 

HAMMERSMITH AND Crty RarLway.—Good progress continues to 
be made with the electrification of the Hammersmith and City 
Railway, jointly worked by the Great Western and Metropolitan. 
The track work is now approaching completion, and the sub-station 
at Royal Oak is already in a forward state. The electrification of 
this line will enable electric traction to be put in operation between 
Aldgate and Hammersmith, and lead to the final withdrawal of the 
last remaining steam trains from the Metropolitan and allied 
systems. Railway Gazette. 

L.C.C.—It is reported by the Highways Committee that the 
total traffic receipts on the Council's tramways for the financial 
year ended on March 31st amounted to £614,779 from lines worked 
by electrical traction, and £145,850 from lines worked by horse 
traction, or a total of £760,629. 

METROPOLITAN RAILwWAVY.— On Thursday morning last week one 
of the Metropolitan electric trains travelling in the direction 
of the City was stopped owing to a failure of the current. 

The front and rear coaches of an electric train caught fire at 
West Hampstead station on the 27th ult.; the train was full of 
passengers, but no one was hurt. | | 


Mexico.— Plans are being prepared in respect of a pro- 
jected electric railway between Guadalajara and Chapola. . 


Newcastle-on-Tyne.—The latest extension of the Cor- 
poration tramway system—that to Scotswood Station on the extreme 
western boundary of the city—was opened on the 6th inst. The 
great works of Armstrong, Whitworth & Co. stretch their immense 
length almost alongside the track, and a special line has been laid 
at one part to accommodate the workmen's cars, which will leave 
the works at the usual hours. The section was formally opened by 
the Mayoress of Newcastle-on-Tyne, Mrs. Baxter Ellis, who was 
presented with a gold chain set with opals and rubies as a memento 
of the occasion. Some little humour was imparted to the event by 
the fact that the lines pass through “ Paradise.” At the banquet 
which followed, the Sheriff (Mr. Johnstone Wallace) stated that 
the capital expenditure on the tramways had been £1,150,000; the 
annual wages bill was between £60,000 and £70,000; they carried 


800, 000 passengers per week; the cars ran 77,000 miles per week; 


and the fares totalled £3,700 per week. The Mayor (Alderman J. 
Baxter Ellis) said that during the twelve months ended March 31st, 
1906, they had ¢arried 42,843,330 passengers, as against 39,715,120 
in the previous year. Their income had been 4197, 173, as against 
£180,631. They had paid in interest no less than £34,218, as 
against £28,896, and they bad paid for redemption £32,024, against 
£22,038. Most important was the fact that they were workiny the 
system with 912 employes all told, as against 1,420 two years ago, 
508 employs fewer. . 


Rochdale.—The receipts on the Corporation tramway 
system during the past year amount to £42,000, and the expenditure, 
exclusive of interest and sinking fund charges, to £26,000. 'The 


capital charges are heavy, and last year there was a deficit of over 


£8,000. Messrs. J. G. White & Co., the contractors for the overhead 
equipment, wrote to the Corporation stating that they had lost 
about £1,400 on their contract, and asking the Committee and the 
Corporation to re-imburse them to the extent of half that amount. 
The Committee decided that it could not see its way to recommend 
the Council to grant the request. The tender of the Brush Electrical 
Engineering Co. to supply ten single-deck combination bogie cars 
has been accepted. l i 


South America.—The Buenos Ayres and Belgrano 
Tramway Co. bas been ordered to remove its lines in the Paseo de 
Julio, from Maipu to Callao, and to run over the lines of the Metro- 
politan and Grand National. 

The Anglo-Argentine Tramways Co. has inaugurated a new 
electric service, replacing the Venezuela-Cuyo horse line.— Review 
of the River Plate. 


West Ham.—An additional cable is to be laid from 
the generating station to Stratford for tramway purposes, at an 
estimated cost of £3,900. 'The Wanstead Council has definitely 
refused to allow West Ham, or any company or authority, to con- 
struct a tramway across Wanstead Flats. An agreement has been 
come to with East Ham for the latter authority to connect up the 
tramway lines in Plashet Liane with the West Ham lines in Green 
Street. 


Wigan.— Application is to be made by the T.C. to the 
B. of T. for sanction to borrow £13,500 for the purchase and con- 
struction of the Abram tramway. 


. Wimbledon.—An agreement has been come to between 
the T.C. and the London United Tramways, Ltd., with regard to 
the construction of tramways in the borough ; the company is to pay 
£4,614 on condition of being relieved from all responsibility with 
regard to man-holes and sewers. 


Wood Green.—The electric tramway extension to the 
Alexandra Palace was to be opened on Monday. 
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TELEGRAPH and TELEPHONE NOTES. 


Egypt.—The Zeilschrift für Post und Teleyraphie states 
that telegraphs were first introduced into Egypt about 50 years 
ago, and in 1903 there were 4,083 kilometres of line, and 17,486 of 
wire. Telegrams numbered 1 „617,946 in 1902, as against 2 753, 488 
in 1898. The revenue in 1904 amounted to 1,969,920 fr., and the 
expenses to 1,477,440 fr., leaving a balance to the good of 492 „480 fr. 
Cairo, Alexandria, Tanta and Z ^agazig, &c., possess telephonic 
systems which amounted in 1903 to 486˙6 kilometres of line, and 
2,696°3 kilometres of wire. 


German Cable to Moroceo.— It is stated in connection 
with the concluding negotiations at Algeciras that Germany has 
assured herself the right to land a cable in Morocco—a right 
already possessed by England, France and Spain—and it is expected 
that the privilege will be exercised at no distant date. The natural 
Starting point for the cable would be Vigo, where the German 
Atlantic Telegraph Co. already has a cable station, and the landing 
point would be a Moroccan port on the Atlantic Ocean. At present 
communication between Germany and her African possessions 
both in the east and west is only possible by means of British 
cables, but a German cable to Morocco would form the beginning of 
a telegraph line which in future would place Germany in a posi- 
tion to cable to her colonies in Africa without foreign assistance. 
In this connection the Berlin Tageblatt states it is apparent that in 
course of time the cable to Morocco will be extended to the 
Cameroons, whence it will cross Africa through the Congo region, 
and thus bring German East Africa within its scope. Certain land- 
lines already exist in the Cameroons, while in the east the tele- 
graph service reaches as far us Lake Tanganyika, and the day will 
come when these two services will be united. The French have for 
some time past projected a telegraph line which would lead from 
Algeria across the Sahara, and link up the French possessions on 
the Congo. It is assumed that the German line, which is to form 
a connection! at Lake Tanganyika with the English landlines 
between the Cape and Cairo, would also be joined in the Congo 
region with this French service, which will perhaps not have to be 
waited for very long. In this way German East Africa and the 
Cameroons would not only be directly connected together, but also 
with Germany. A further question for the distant future will be 
the establishment of direct communication between the Cameroons 
and German South-West Africa. 


Pacific €ables.—The last section of the Manila- 


Shanghai cable was laid on 3rd inst., and it is expected that direct 


communication with San Francisco will be opened in a fortnight. 


Persia.—The Persian Legation states that there is no 
foundation for the statement that any difficulty has been made by 
the Persian authorities with regard to & cable house, owing either 
to anti-foreign feeling in Teheran, or to the instigation of the 
Russian Consul. The incident is a purely local one, and merely 
concerns the site of a telegraph office to be erected by the Persian 
Government at the desire of the British authorities, in order to link 
telegraphically the island of Hangam with the mainland, the cost 
of laying the cables, &c., being defrayed by the Persian 
Government. 


Portugal.—In the year 1904 there were 8,974 kilo- 


metres of line and 20,186 of wire, as well 482 telegraph and tele- 


phone stations and 15 semaphoric stations.—Telegrams dealt with . 


numbered 5,833,522, of which 1,383,062 were forwarded, 1,639,460 
were received, and 2,811,000 were transit telegrams, the total being 
an increase of 8'1 per cent. on the previous year. Lisbon accounted 
for the greatest number of telegrams, viz., 1,068,812, then Oporto 
with 607,318, and Coimbra, Faro and Eevora with 257,560, 80,524 
and 73,676 respectively. ^ As regards foreign countries, Great 
Britain heads the list with 37,123, then follow France with 36,256 ; 
Spain with 33,897; Germany with 18,418; South America with 
8,925; Africa with 7,843; Italy with 6,912; and North America 
with 5,913. The various telegraph routes were employed as 
follows :—395,580 telegrams were sent vid Careavellos; 617,460 vid 
St. Vincent, and 639,188 i the Azores. 4,917 telegrams were 
handed to the Eastern and Weatern Telegraph Co.’s for Spain, 
while 1,371 telegrams were received from Spain from these com- 
panies. The Semaphoric stations handled 36,888 telegrams. 

The only telephone line connects Lishon to Oporto, and is 333 
kilometres in length, the length of wire being 666 kilometres. The 
total revenue for the year 1904 was 2,150,423 fr., or an increase 
over 1903 of 27,107 fr. 

It is interesting to note that the revenue includes the following 
collections, viz., for registered code addresses, 39,104 fr.; for for- 
warding telegrams by express or post, 31,076 fr.; for private tele- 
graph and telephone wires, 32,484 fr.; and net protit on the Lisbon- 
Oporto telephone line, 8,632 fr. 


Transvaal.—The official report of the Transvaal Postal 
and Telegraph Department for the year ended June 30th, 1905, 
shows that the revenue from telegraphs and telephones was £154,211, 
as compared with £138,161 in the previous year. 


Wireless Telegraphy.—4A sensational account of long- 
distance telegraphy, as experimentally undertaken by the Berlin 
Co. for wireless telegraphy, is given at length by the Berlin 
Diugehlait, a representative of which journeyed from Berlin 
in a motor-car to attend the tests at Nauen, where the com- 
pany has erected a transmitting and receiving station having a 
tower 400 ft. high. In brief, it may be stated that the company 


forwarded a telegram from the representative to the company’s 
station in San Francisco for delivery to the Berlin newspaper's 
correspondent.in the American city. Later in the afternoon the 
editorial offices of the newspaper received a cable from the corre- 
spondent repeating the text of the message sent by wireless tele- 
graphy. A second wireless telegram had also been forwarded to 
Tsingtau, China, and a reply by cable also came to hand, a little 
later in the same day, which was sent by the company’s 
staff at the wireless station at Tsingtau, by means of the ordi 
cable service. The latter cable expressed thanks for greetings, and 
announced that the station had not been “spoken to” since the 
arrival of the message. It is further stated that the wireless 
telegraph company has equipment on the way, to establish com- 
munication with Samoa; and that, as it has become possible to 
concentrate the transmission of energy, the Telefunken system now 
allows of transmission over any distance whatever. The two 
experiments in question are reported to have taken place on 
March 31st; the report on the subject appeared in the Berlin 
newspaper on April Ist, an inauspicious, but perhaps appropriate 
date. 

A wireless telegraph station is to be fitted up at Zamboango on 
the island of Mindanao In the Philippines, to be in communication 
with the island of Joko, about 150 kilometres distant. A submarine 
telegraph cable already exists between the above places, but owing 
to the great depths of the sea, which is full of coral banks, and 
very strong currents, it is frequently interrupted, so that telegraphic 
communication is most uncertain. 

The Cunard liner Campania arrived at Liverpool on the 7th inst. 
When the vessel was 2,350 miles from the English coast communi- 
cation was established with Poldhu, in Cornwall. When 1,850 miles 
from Poldhu, messages were received both from Europe and from 
America. 

The German Postmaster-General has announced that it is not 
intended to use the new wireless station at Norddeich, which is now 
almost ready for the transmission of messages, as an exchange 
between Great Britain and other European countries. The new 
station is declared to be the most efficient in the world, having a 
tower 213 ft. high, and covering a circuit of nearly 1,000 miles. 
Except when, as in the case of Great Britain, any country is for 
some reason excluded from participation, messages can be con- 
veyed on the “ Telefunken” system between Germany, Switzerland, 
France, Great Britain, Denmark, the greater partof Italy, Sweden, 
Norway, portions of Spain, the Balkan Peninsula and Russia. 
Vessels will be able to communicate through the station when as 
far out on the Atlantic as 12° west of Greenwich. 

The Admiralty has decided to make a reduction of 400 in the 
signalling branch, due to the success of wireless pM 
which will be more generally used henceforth in the Navy. 


Telegraphic Interruptions and Repairs :— 
CABLES. INTERRUPTED. REPAIRED, 


Trinidad-Demerara (No. 1.) ee ee ee ee Aug. 26, 1901 ee ee 
Dominica-Martinique ..  .. ... oF „ May J. 1902.. ee 


St. Lucia- Martinique os ais .. May 7, 1903.. ee 
Reissa-Issa (Y aen) Camaran ia T .. Oot. 1909 .. ee 
Cayenne-Pinhe on - T Aug. 1902 - 
Port Arthur- Obim (Closed) vi es ss . Mar. 7, 1904.. os 
Tarifa- angier ee ee se ee @e Jan. 18, 1904 oe oe 


Jamaica-Colon .. s% wis os es eg 1905 .. io 
Cadiz-Tenerit ee ee ee ee oe ee July 20, 1905 ee ee 
St. Vincent-St. Lucia m Se . Feb. 16, 1906 .. ve 
Tangier-Cadiz ; Ex . Feb. 18, 1906. 
LANDLINES. 
Puerto-Barrios 

Communication with Brazil v via a Galveston 
Bachkale-Deliman : A 
Baudud-Bassorah.. is ws ee ee 


[E rr ee ee 
ee J y 18, 1905 ee April 5 
.. Feb. 12, 1906.. 7 
April 6, 1906 .. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—April 16th. Coal and ash conveying plant, 
bunkers and chain-grate stokers. Sce ''Official Notices” March 
23rd. 


Belgium.—May lst. The municipal authorities of 
Montigny-sur-Sambre are inviting tenders until May 1st for the 
electric lighting of the town. Particulars may be obtained from, 
and tenders are to be sent to, Le Secretariat Communal, Montigny- 
sur-Sa -U re. 


Bristol.— April 18th. Electric lighting of Tobacco Ware- 
house, Cumberland Basin, and the maintenance of the work for 
twelve months after completion. Secretary of Docks Committee, 
£3 deposit. 

Chorlton.— April 18th. The Guardians invite tenders 
for the electric lighting of their workhouse and hospitals at 
Withington. Mr. G. R. Peers, A. I. I. E. E., 16, John Dalton Street, 
Manchester (deposit, three guineas). 


Darlington,—April 30th. 
Electricity Works. 


Condensing plant for the 
Sce“ Official Notioes April 6th. 
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Darlington.—^April 30th. Counter current jet con- 
densing plant, complete with piping and cooling tower, for the 
electricity works. 


Dundee.—April 14th. General stores for the electricity 
department. ; 


Glasgow. — April 23rd. Cables, wires, meters and 
carbons, for the electricity department. See Official Notices" 
April 6th. 


Hull.—April 19th. Coal-handling plant, condensers, 
pumps, pipework, &c., for the Electricity Works. See Official 
Notices " April 6th. 


Salford.—April 21st. One 750-Kkw. steam turbo-gene- 
rator and condensing plant. See Official Notices” March 23rd. 


Servia.—April 20th. The Post and Telegraph authorities 
in Belgrade are inviting tenders for the supply of 50 tons of bronze 
wire for the telegraph service. * 


South Shields.—April 18th. Ten open staircase-type 
top-seat motor-cars with Brill" trucks. Sce “ Official Notices“ 
April 6th. . 


Sydney (N.S.W.).—The Australian Mining Standard 
says that the Sydney City Council will shortly call for tenders for 
additions to its electric lighting plant. 


Wallasey.—April 18th. Boilers, 500-Kw. steam alter- 
nator (single-phasc), also extensions to electricity works buildings, 
for the U. D. C. See Official Notices" March 23rd. 


` 


~ 


CLOSED. 
Erdington.—The U.D.C. has accepted the tender of Mr. 


Geo. Law, of Kidderminstcr, for the construction of the tramway 
from Salford Bridge to the Sutton boundary, at £35,210. 


London.—BaTTERSEA.—The B.C. has accepted the tender, 
at £788, of Messrs. Oliver & Co., for 70 arc lamps, complete with 
raising and lowering gear. | 

FuLHAM.— The B.C. has accepted the following tenders for 
annual supplies in connection with the electricity undertaking :— 
Packings, jointings, &c., Messrs. H. Edwards & Co. 
Street lighting goods, Messrs. J. Gibb & Co. 
Fuse wire, &c., the Municipal Supplies Co. 
Carbons, Measrs. Geipel & Lange. 
House cut-outs, &c., British Insulated & Helsby Cables, Ltd. 
IsLIx TOR. — The Guardians have accepted thg tender of Messrs. 
Pryke & Palmer for supplying electrical] fittings and sundries. 


Luton.—The T.C. has accepted the tender of W. T. 
Garnett's Cable Co., of Bradford, for the supply of distributing 
mains. 


Southend-on-Sea.— The T. C. has accepted the tender 


of the Brush Electrical Engineering Co., Ltd., for providing and 


fixing new Brill trucks, equipments and controllers, to three tram- 
cars, at half the actual cost, £450. 


Walsall—The Electricity Committee has accepted the 
following tenders — 


Thomas Parker, Ltd., a high pressure continuous current dynamo, £894. 
Belliss & Morcom Ltd., a three-crank engine, £1,240, 
Stirling Boiler Co., Ltd., a tubular boiler, £922. 


West Ham. The Corporation has accepted the following 


. tenders in connection with the electricity undertaking :— 


Coal, 10,000 tons (delivered within 12 months), Newdigate nutty slack, Messrs. 
Kaye, Son & Co., 9s. 3d. per ton, f.a.s.; 2,500 tons Riddings nutty slack (to be 
delivered from October to March, 1907), Messrs. Phillips & Co., 10s. per 
ton, f. a. 8. 

Second motor- generator, General Electric Co., £1,150. 

Annual supplies (cable), British Insulated and Helsby Cables, Ltd. ; motors, 
General Electric Co., Ltd.; transformers (except street tanks), the British 
Electric Transformers Co.; meters, British Westinghouse Co. ; house cut-out 
boxes, the Universal Electric Manufacturing Co. 


West Hartlepool.—The Corporation has accepted the 
Sunbeam Lamp Co.'s tender for Reyrolle motor panels and starters 
for the year ended March 31st, 1907. 


FORTHCOMING EVENTS. 


Friday, April 20th.—At 8 p.m. JuniorInstitution of Engineers. Mr. W. A. 
Tookey, on Recent Developments in the Construction of Suction 
Producer Gas Plants.” 

North-East Coast Institution of Engineers and Shipbuilders' Meeting. 

Saturday, April 21st.—At 7.30 p.m. Birmingham and District Electric Club, 

. W. Smith on Submarine Cables.“ 


NOTES. 


Institution Notes and Lectures.—INsTiTUTION OF 
CIVIL ENGINEERS (STUDENTS).—On Thursday last week, the 31st 
annual dinner of the Students Inst. C.E. was held at the 
Trocadero; Sir Alexander Binnie, President of the Institution, 
was inthe chair, and there was an exceptionally good attendance. 
After the loyal toasts, Mr. H. E. Steinberg, chairman of the Students’ 
Section, proposed The Institution, the Secretaries of the Institu- 
tion, and our Guests " in a neat speech, in which he laid stress on 
the great benefits derived by the students from the assistance given 
them by the Institution in various ways. Speaking of technical 
education, he said that the entrance examinations of technical 
colleges should be fairly stiff, to ensure that only good material for 
training might be admitted, and these examinations should be 
oral, to ensure that the choice of material might be guided by the 
type of the candidate rather than his knowledge. 


In his reply, Sir A. Binnie impressed upon the students that they 
were Englishmen, and deplored the tendency on the part of certain 
persons to depreciate the British race; they were not inferior 
to foreign nations—but to maintain their superiority they must go 
out into the great Empire and assert their position after the 
manner of their forerunners. Lieut. Osborn, R. E., also replied on 
behalf of the Royal Engineers, and declared that the Army 
cordially welcomed co-operation in the defence of the Empire, 
which might be necessary in the immediate future. 


Prof. J. D. Cormack, in a humorous speech, proposed ''The 
Students," and Mr. P. A. Spalding, the hon. secretary, briefly 
&cknowledged the toast on their behalf. 


Farban’s Viennese Band performed a programme of music during 
the meal, and afterwards the Follies gave their popular perform- 
ance. There was no doubt that enjoyment was general. 


A lecture on Rapid Methods for Producing Electrotypes was 
given by Mr. Sherard Cowper-Coles at the London County Council 
School of Photo-Engraving and Lithography, Bolt Court, Fleet 
Street, E.C., on Thursday, 5th inst. He described in detail the 
improvements that have taken placc-in electrotyping from time to 
time, which has finally resulted in electrotypes being produced in 
from five to ten minutes, as against eight to twelve hours by the 
old process, 


On 4th inst. the Right Rev. Monsignor Molloy, D.D., D.Sc., 
delivered a third and concluding lecture on Electrical Induction” 
in the theatre of University College, Dublin. 


A paper on ' Electric Driving in Workshops” was read on the 5th 
inst. by Mr. Ellis H. Crapper, at the engineering department of 
the University of Sheftield, before members of the Association of 
Yorkshire Students of the Institution of Civil Engineers. 


Growing Crops by Electricity, —The  Stra/ford-on- 
Avon Herald says that an interesting experiment is being conducted 
on land at Iron Cross, between Evesham and Alcester, electricity 
being used to promote the growth of farm crops. The electricity 
is discharged from overhead wires suspended 16 ft. above the 
ground, from poles 100 yards apart. The current is generated by a 
dynamo driven by a 3-fl. p. oil engine at the farm buildings, and is 
transformed to a high pressure and distributed over the wires, the 
current going to earth through the air, and consequently through 
the crop that is growing beneath the wires. In conversation 
with a Press representative, Mr. J. E. Newman, the electrical 
engineer engaged, referred to the experiments carried out by the 
late Prof. Lemstrom, of Helsingfors University, who used a com- 
paratively low-tension electricity, and ran his wires only a short 
distance above the surface of the ground. Mr. Newman said that 
last year he carried out some experiments at Bitton, near Bristol, 
and distributed a current over indoor cucumbers and outdoor straw- 
berries, cabbages, beans and peas, and he considered the results on 
the whole encouraging. Now he had 193 acres of laud under the 
wires, 124 of wheat, and about seven of barley, with some small 
plots of various crops. Mr. Newman said he should be disappointed 
if he did not obtain an increase in the yield of grain of 25 per 
cent., with a corresponding increase in the straw, and he hoped that 
the wheat would be of a higher quality than usual, and as good from 
a milling point of view as the American wheat. All previous 
experiments of the kind have been carried out with the electricity 
derived from influence machines. This is the first time that 
a dynamo has been used in connection with experiments of this 
kiud. 


Niagara Falls.—The report of the American members 
of the International Commission for the Preservation of the 
Niagara Falls recommends that legislation be passed, based on a 
treaty between America and Canada, to prevent further depletion 
of the water, to maintain the present scenic effects, and to regulate 
the electrical supply companies which are using the Falls for power. 
It is proposed to limit the diversion of the waters on the American 
side to 28,500 cb. ft. per second, and the diversion of the Canadian 
side to 36,000 cb. ft. 


The Miller Signalling System,—An installation of this 
system has just been completed on the Belgian State Railway, on the 
main line towards Cologne, between the stations of Haren, Dieghem, 
Saventhem and Nooseghem, a distance of a little over 7 kilometres; 
it is stated to be the first purely electrical system of signalling that 
has been practically established in Europe; there is no third wire, 
no rubbing contact, the rails alone being the conductors, The 
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insulated joints are the ordinary wood and leather ones used by 
the State Railway, and the rails are bonded with a simple steel 
wire. On the cab of the lócomotive the ordinary Miller signal, as 


uged in the United States, is adopted, the only difference being 


that in place of the red and white lights, a steam whistle is thrown 


into circuit the moment there is danger ahead, so that the engine. 


driver has both a visible and an audible signal before him; it is 


arranged that should there be any obstruction two sections ahead, 


there is an immediate indication of danger. Should a point be left 
open on a siding, the Miller system goes to danger on the locomotive. 
Another advantage of the system is, should anything go wrong— 
say, with the batteries—the Miller system shows danger. How- 
ever foggy the weather, the engine driver can advance with perfect 
confidence if his signal is clear on his locomotive. Many practical 
tests have been made on both express and slow trains, pointe left 
open on purpose, &c., and the system has proved a complete success. 
Nine locomotives are already equipped with the Miller system. 
The engineer-in-chief is Mr. Douglas Welle, M.I.E.E., of Brussels, 


who has carried out the work with his assistant, Mr. Ant. Cornet, 


to the satisfaction of the Government and.to the owners of the 
Miller patents in Europe, Mr. A. S. Morrison, of Duke Street, 
London, and his colleagues. 


Care Comes with Age.—Care here is used in the sense 
of carefulness, and is the burden of a letter from Sir George Livesey 
to the Times (March 24th), wherein he confutes the statement of 
the Member for Hanley in debate, that great limited companies 
had not much regard for workmen who were advanced in years, and 
dismissed them rather than run the risk of having to pay compensa- 
tion for injury." 

Sir George takes him on this ground, and proves well enough, by 
the tables given below, that, in the case of his own company, which 
is great beyond doubt, it is neither a fact that old men are dis- 
charged for fear of claims for injury,nor that they are, in fact, 
more liable to run into danger than younger men, but that, on the 
contrary, they are 30 times safer than the men betwcen 20 and 40 
years of age, who form the bulk of the employs. 

Visitors to American workshops are taken to the cemetery to see 
men over 40, so one looks with pleasure at the 18 per cent. of work- 
men between 40 and 50, and the 73 per cent. between 50 and 60, who 
are under the beneficent rule of Sir George Livesey. 

No electric light works, however large, could find employment 
for anything like the 5,000 to 6,000 men who are required to make 
and distribute gae for the South Metropolitan Gas Co., so that the 
corresponding figures could not be so striking, but we should fancy 
that the risks of accident occurring in or about the stations are 
even smaller than in a gas- works. 
machinery ‘would suggest it. 


Numbers of Percentage of accidents. 


Age. „ 
. In the Average 
Men. Accidents. eight vears. per annum. 
Up to 20 oe 898 117 29°4 8- 
» 80 .. vs 1,742 718 41:2 5:15 
» 400 x 1,941 794 87:8 4°7 
,* 50 ee ve 1,016 889 88:3 4:8 
„ 60 427 128 30:0 8°75 
Over 60 191 28 14:7 1's 
5,715 2,114 31:0 4:6 
‘Or, putting it another way— 
Up to . 20 30 40 50 60 Over 60 vears. 
Per cent. of men "Uu 304 84 174 73 34 = 100 
Per cent. of accidents .. 54 91 843 184 6 14 = 100 


These figures have been derived from the records of the mutual 
accident fund over the last eight years, and they ought to do some- 
thing towards persuading those employers who have no use fora 
man after he is 40 that, viewed as a source of expense in the way of 
compensation, be is relatively innocuous. The table, indeed, makes 
us wonder whether a workshop full of septuagenarians might not 
pay better than one full of callow youths of 40. l 


German Electrical Trade in 1905.—The report for 
1905 of the Association for the preservation of the mutual economic 
interests of German electrical engineering (Verein zur Wahrung 
gemeinsamer Wirtschafts Interessen der Deutschen Elektrotechnik) 
states that the year provided exceptional employment, which even 
exceeded that of the high period of prosperity in 1900, but 
corresponding profits were not realised, owiug to the large advance 
in the prices of raw materials. As to details of the extraordinary 
activity, the report refers to the mining industry as having occu- 
pied the first position by reason of the extension in the use of 
electric power for working winding engines, pumps and ventilating 
appliances, and for haulage and lighting purposes. Next comes 
the iron industry, from large works to hardware makers, and these 
are followed by the textile industry and other branches by exten- 
sions of central stations and erection of new works, railway experi- 
ments and the increased application of electricity to agricultural 
operations in respect of traction purposes and the driving of 
machinery. The value of the exports of electrical products, 
according to the official statistics, has becn as follows in the past 
two years:— 
| 1905. 
£3,750,000 - 


1904. 
Official statement of value £3,250,000 
Estimated value if switchboard 
apparatus, arc lamps, insu- 
lated wire and heating and 
cooking appliances are in- 


cluded sss £5,000,000 — 


in 1904 to 250 last year. 


The nature and operation of the 


The estimated value is that given by the. Association, as the 
Statistical Board does not specifically enumerate the manufactures 
in question. 
pean countries, which were followed by Central and South American 
States and South Africa. As, however, the export to certain Euro- 
pean countries was stimulated by the coming into operation of new 
treaties of commerce on March 1st, 1906, the report docs not con- 
sider that last year can be regarded as a normal year, but that the 
export activity will soon perceptibly decline. The electrical 
industry employed 82,000 workers in 1905, as compared with 72,500 
in tbe preceding year, and the number of firms increased from 225 
The report ventures to suggest the 
formation of syndicates, which, notwithstanding thc multifarious 
nature of the industry, could be constituted if all the interested 
firms would agree to co-operate with each other in the promotion of 


uniformity of action in respect of prices and possibly also of 
production. kd 


County Councils’ Association and Provisional 
Orders for the Supply of Electricity. At a meeting of the 
Executive Councjl of the County Councils’ Association held at the 
Westminster Guildhall on the 4th inst., the Parliamentary Com- 
mittee reported as follows:—The Committee considered a case of 
difficulty arising in Northamptonshire in connection with a pro- 
visional order for the supply of electrical energy. Communications 


as to difficulties of a similar nature were received from Dorset and - 


Worcestershire. .It was resolved that it is desirable that a 


deputation be sent from the Executive Council to the Board of 


Trade, to request them to adopt for insertion in all electric power 
and light Acte and provisional orders which affect County 
Councils 

"(a) The ‘Lancashire Clauses, together with the following 
clause: The Council shall not be liable to pay to the company any 


compensation for injury done to any pipes, wires, cables or electric 


mains by the execution of such works, or for loss occasioned 
thereby, or for the reasonable exercise of the powers so vested in 
them as aforesaid.' ; 

„() The following clause: ‘Except as in tbis Act otherwise 


expressly provided, no electric lines shall be placed overhead, along, | 


across, or by the side of any road repairable by the County Council, 
or any bridge under their jurisdiction or repairable by them, or any 
approach thereto, without the consent of the County Council, to be 
given or withheld at their absolute discretion.’ | 

'" (c) Such other clauses for the protection of roads as have been 
included in the Shropshire, Worcestershire and Staffordshire 
Electric Power Acts, 1903 and 1905." 

On the motion of Sir J. Hibbert, the Duke of Northumberland, 


‘Lord Belper, Viscount Valentia, Mr. H. S. Whitbread, M. P., Sir 


R. Littler, K.C., and five others were appointed as deputation. 


Liability for Accident.—The more stringent provisions 
of the new Workmen's Compensation Bill will undoubtedly have 
the effect of furthering the cause of insurance.  Herein lies a 
danger. There can be no doubt that many employers, more from 
carelessness, perhaps, than from heartlessness, look upon the 
premiums they pay fo the accident insurance company as absolution 
from all further responsibility in respect of the safety of their 
We, rkmen. They are, of course, exposed to the visits of the Home 
Office inspectors, whose duty it is to see that machinery is properly 
fenced, and that due provision is made for the climination of dust 
and harmful vapours. But every workshop manager knows that 
there is a great difference between the health and security from acci- 
dent in one workshop and that obtaining with others. In some cases 
risks are taken so that work can be expedited; in other cases the 
disposition of machinery is less safe than it may be possible to 
make it. Yet in all cases the rates of premium are equal in the 
same trade or business. It should be possible to make an 
allowance in favour of those workshops which stand higher 
than the average, in order that encouragement may be 
given to endeavours that tend towards diminished risk. To 
this end it should be possible for a workshop to secure a classifica- 
tion somewhat on the familiar system adopted at Lloyd’s for 
shippiog. In this way the premiums payable for accident. insur- 
ance would be regulated in accordance with the safety and general 
excellence of the works. 

Employers’ liability for accident is becoming an exceedingly 
onerous matter that can only be dealt with by the smaller firms on 
the insurance principle. A large tirm can, to some extent, insure 
itself, though we are inclined to question the advisability ‘of this, 
since it were better that all should come under the same category. 
Very many accidents are due, if not to actual wilful intention, yet 
to culpable negligence, and it should be possible to punish a man 
who suffers any injury as a result of downright carelesaness and 
disobedience of orders and rules. Ultimately it would appear that 
all accidents will be cared for by the State, for to that end the 
employers’ liability must trend. In such case benefits ought not 
to be confined so strictly to the working man so-called. As things 
now are, the independence and manhood of the country are being 
sapped by all kinds of coddling, but why should the one class be 
alone coddled at the expense of other classes which are less well-to- 
do, though several grades higher up the social ladder ? 


London Chamber of Commerce.—The annual mect- 
ing of the London Chamber of Commerce was held on Tuesday 


last week at the offices, Oxford Court, Cannon Street, under the 


presidency of Mr. T. F. Blackwell ; the report, which was adopted, 
stated that the chairman iMr. C. P. Sparks) had not found it 
necessary to call the electrical section together during the year. 


The larger demand last year was mainly from Euro- 
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J. Stone & Co., Ltd., v. The General Electric Co. 
(1900) Ltd.—In the Chancery Division of the High Court on 
Friday before Mr. Justice Swinfen Eady, Mr. Eve, K.C., said he 
had a motion on behalf of the plaintiffs to restrain the defendants 
from selling electric lamps with the name of Stone, or Stone’s 


patent, upon them, they not having been made under 
the authority of the plaintiffs Mr. Maugham, for the 
defendants, said he offered a perpetual undertaking in the 


terms of the notice of the motion, also an account of 
profits and costs of the action. The only question was whether 
there should be an undertaking or an injunction. He offered an 
undertaking. The injunction was only pressed for for the purpose 
of advertising the matter. It was not fair that this should be 
advertised. Mr. Eve said it was not of the slightest importance 
whether he got au undertaking or an injunction so long as he 
received the relief he asked for inthe writ. He would be satisfied 
with a perpetual undertaking. His Lordship made an order in the 
form agreed to between parties. 


Appointments Vacant.— Draughtsman for the Egyptian 
State Railways; junior shift engineer for the Birkenhead clec- 
tricity department (35s.). - 


Surging in High-Tension Lines.—Some researches 
upon the electrical oscillations, or surgings, in the electrical trans- 
mission lines of the high-tension circuit of the Mediterranean 
Coast Power Co. made by Mr. C. David with the aid of a Blondel- 
Charpentier oscillograph, are published by the Canadian Society of 
Civil Engineers, a paper having been read upon the subject by Mr. 
L. A. Herdt on November 2nd, 1905, and illustrated by many 
interesting curves. 

The transmission line consists of two lengths of three overhead 
conductors conveying three-phase current, with an eight-milethree- 
conductor lead-covered cable in between, the whole length of the 
line being 40 miles. A three-phase 600-K.v.a. 25-cycle 11,000- 
volt alternator, driven by a 900-H.P. horizontal turbine, provided 
the power, and the station switchboard was equipped with high- 
tension oil switches, threc-pole air knife switches being also pro- 
vided; the no-load k. u. F. wave of the alternator was nearly 
sinusoidal. Experiments were conducted by making and breaking 
the charging current at the sending end of the line with an air 
switch, the charging current being 5 amperes at 8,900 volts, and 
these were repeated with the oil switch. 

From the results obtained, it is deduced that there is danger of 
over-voltage when a transmission line is thrown onthe generator 
bus-bars, except at or near the moment when the impressed E.M.F. 
is zero, and there is no danger of over-voltage when the line is 
switched off, as the charging current is usually small; but there is 
danger of over-voltage when a loaded line is switched off the high- 
tension bus-bars, and an oil-break switch is likely to prove less 
dangerous than an air switch. 

In all cases the surging of the E.w.rF. wave ceased during the 
first complete period on switching in with the oil switch, and the 
oscillations were kept up for at least two periods after the opening 
of the circuit when the air switch was used. 

When a 4-mile three-conductor lead-covered cable was connected 
up with a transformer on open secondary, the impressed E. u. F. 
waves showed little or no oscillation, whereas the current waves 
showed very violent tluctuations, which took a considerable time 
to damp down. 

The records were taken on a continuous film 4 ft. 6 in. long x 
34 in. wide, so as to include conditions not only during, but also 
before and after surging. 


Coal Testing in the United States.—The U.S. Govern- 
ment has made & considerable number of official tests upon the 
fuels of the various States, and these it is intended to continue 
under the supervision of the Geological Survey Department. The 
United States are the largest fuel-produeing nation, and it 
is hoped that these fuel tests will do something towards pro- 
moting economy in the use of coal. A preliminary report has 
already been issued, from which interesting facte may be gathered. 
Thus it is stated that by the conversion of solid fuel into gas and 
the use of that gas in gas engines, the output of power will be 
doubled, or it will become even two and a half times greater than 
when the same coal is used to produce power by means of steam 
plant. It is further stated that where coals are rated by their 
steam-producing capacity, the poorer coals will, when put through 
gas producers, give results superior to those of the better coals, as 
might be perhaps anticipated, seeing that a poor but “dry” coal 
may often be better as the raw material for the gas pro- 
ducer than a fat or rich coal, which may give off much tar. 
As regards lignites these when reduced to gas will give out more 
power through gas engines than will steam coal burned under 
boilers. It is also found that by washing a coal it may be 
improved, both in ash and sulphur when used or made into coke 
or briquettes, and it is also found that the addition of coal-tar 
pitch to a dry non-coking coal will enable that coal to produce a 
fair coke, the pitch evidently supplying to the coal that quality 
of fusion which enables it to form coke. A grant of $200,000 has 
been made, and coal owners sending coal for test have to send it 
carriage paid, but the railroad companies have borne a good deal 
of this charge by carrying test quantities free. 

No such tests have, we believe, even been undertaken authorita- 
tively or otherwise in this country, though large numbers of 
analyses have been made, and many have been published by the 
Collier Guardien in pamphlet form. These are, however, by no 
means complete, aud are lacking in respect of the calorific capacity. 
So much juggling is done with boiler tests by erroneous statements 
of the calorific capacity of the coal used, that it would be a 


two pupils (£50 per annum). 


good thing were this figure published for a number of the -better-. 
known seams. Thus, cases may be found where, after deducting the 
ash, stated to be present, the calorific capacity is less than that of 
carbon alone, and this with, perhaps, all true coal, is very 
„ Calorimeters are far from reliable if of the 
ordinary types, and great caution is necessary in accepting casually- 
obtained results from these instruments. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 

. RipmorBICAL RaviEW posted as to their movements. 


Central Station Engineers.—Gillingham (Kent) T.C. 
has appointed the borough electrical engineer for a further term of 
three years at his present salary, £350 a year and half the fees of 
The E. L. Committee had recom- 
mended an increase of £5 per annum. ‘They have also appointed 
Mr. A. McApam, of Erith, as shift engineer. There were 43 appli- 
cants. 

The Stalybridge, Hyde, &c., Tramways and Electricity Board 
has increased the salary of Mr. AMBLER, station superintendent, to 
£175 per annum, rising by £5 a year to £200. 

Mr. F. E. WiLkiNSON, late assistant electrical engineer at 


. York, has been appointed resident engineer and manager for the 


‘Electric Supply Corporation, Ltd., at Falmouth, as from April 8th. . 


The Newmarket U.D.C. has appointed Mr. FBANK A. Simpson, 
engineer of the Newmarket E.L. Co., as chief officer of the Fire 


Brigade. 


Tramway Officials.—By 23 votes to 19 Rochdale T.C. 
has decided to grant an honorarium of £500 to Mr. S. S. PLATT, 
borough surveyor, for services rendered in connection with the re- 
construction of the tramways. 

The Ilford U.D.C. has increased the salary of Mr. G. R. Spun, 
its tramway manager, from £250 to £300 per annum, rising to 
x400 by £50 a year. 

The Croydon Council has appointed Mr. H. B. Harris, 
A. M. I. E. E., to be mechanical and electrical engineer for the tramways 
at £208 per annum; Mr. C. G. FOSTER, at present in the employ 
of the lessees, has been appointed out-door superintendent at £182 
per annum. 


General.—Mr, G. H. RocEns, manager of the Ramsgate 
district for the National Telephone Co., ia leaving for Montreal, 
Canada. He has been presented with a gold signet ring by the 
opernting and instrument room staff. Mr. Rogers has obtained an 
appointment in the Montreal telephone service. 


— Má———P 
NEW COMPANIES REGISTERED. 


Carnarvonshire Eleetrie Traction Syndicate, Ltd. (88,230). 
—'This company was registered on March Blst, with a capital of £1,000 in £1 
shares, to carry on the business of contractors for public works and con- 
veniences of. all kinds, tramway, railway, omnibus and van proprietors, carriers 
of passengers and goods, suppliers of electricity for light, heat, motive power, 
telephonic, telegraphic, industrial and other purposes, accumulator and dynamo 
manufacturers,&dc. The first subscribers (each with one share) are:—H. P. 
Dakin, 130, Holmesdule Road, South Hornsey, 8.E.,clerk; R. J. Muggleton, 14, 
St. Helen's Place, E. C., clerk; W. A. Hill, 1, Colwell Road, East Dulwich, 8.E., 
shorthand writer; R. G. Cheshire, 14, St. Helen's Place, E.C., clerk; A. G. 
Cogyan, 14, St. Helen's Place, E. C., clerk; W. J. Hill, 14, St. Helen's Place, 
E. C., clerk:and A. E. Bullard, Burleigh, Chudleigh Road, Brockley Grove, S. E., 
clerk. Noinitial public issue. The number of directors is not to be more than 
tive; the subscribers are to appoint the first. 


Simplex Conduits, Ltd. (893,290). —This company was registered 
on April 4th, with a capital of £100,000 in 10,000 6 per cent. cumulative preference 
shares of £5 each, and 50,000 ordinary shares of £1 each, to acquire and carry 
on all or part of the business of electrical and mechanical engineers and 
manufacturers of electric fittings and apparatus now or recently carried on by the 
Simplex Steel Conduit Co, Ltd., in Birmingham, London and elsewhere. The 
first subscribers (each with one share) are L. M. Waterhouse, Bindown, 
Hampton Wick, engincer; H. Huggins, Wicksted, Leamington, manufacturer ; 
F. Huggins, Hill House, Lapworth, manufacturer; H. C. Pinsent, 6, Bennett's 
Hill, Birmingham, solicitor; H. R. Hodgkinson, 6, Bennett's Hill, Birmingham, 
solicitor; G. J. Withington, 9, Bowyer Road, Saltley, Birminghain, clerk ; und 
H. G. Silk, Hewell Road, Barmt Green, Birmingham, clerk. Minimum cash 
subscription, one-quarter of the shares offered to the publie. The number of 
directors is not to be less than two or more than seven; the first are H. 
Huggins, F. Huggins and L. M. Waterhouse, with power to appoint others 
prior to the statutory meeting; remuneration, £100 each per unnum. 


CITY NOTES. 


Kidderminster and District Electric Lighting and 
Traction Co, 


THE eighth ordinary general mecting of the shareholders of this 
company was held on Monday at the offices, Donington House, 
Norfolk Street, Strand, Mr. W. L. Madgen presiding. 

In proposing the adoption of the report, the CHAIRMAN said the 
accounts showed a considerable improvement over those of the 
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preceding ycar. The profit for the year, before allowance for 
ebenture and other interest, amounted to £3,351, an increase of 
£784; and after deducting the debenture and other interest, the 
profit was £1,180, an increase of £310. After allowing for those 
payments, and deducting the sum of £780, being the total cost of 
the Bewdley Light Railways Order, which the shareholders were 
informed at the last meeting had been abandoned, there remained 
a balance of £1,643, which the directors recommended should be 
applied to paying the dividend on the cumulative preference 
shares, amounting to £1,500, leaving £143 to be carried forward. 
There had been a fair increase in the number of installations con- 
nected to the mains, but until the trade of the district improved 
they could not make much progress. The prospects of the Kidder- 
minster carpet trade did not appear very hopeful. A number of 
factories had been shut down, and the weavers had gone, with their 
looms, to America and Canada. Their charges for electricity 
were very low and compared favourably with those charged in 
the largest towns in the country. With regard to the accounts 
of the Kidderminster and Stourport Tramway Company, in 
. Spite of the decrease of £376 in the receipts, there was an 
increase of £224 in the net profits. That result had only been 
obtained by effecting every economy possible in the operation of the 
lines. The percentage of expenses to receipts was 59 per cent.—a de- 
crease of 5 per cent. ascompared with the previous year. The decreased 
receipts were due partly to the increased trade depression and 
partly to the competition of the Great Western Railway cars. 
Every endeavour was made to increase the traffic. Circulars and 
guides were sent out all over the Midland district with a view to 
inducing excursionists to visit Kidderminster and Stourport. 

Sir Ernest SPENCER seconded the motion, and the report was 
adopted, 


Cuba Submarine Telegraph Co. 


THE directors’ report for the half-year ended December 31st, 1905, 
says that the total receipts were £14,648, while the expenses 
amounted to £6,257, leaving a balance of £8,390, to which has to 
be added £6,032, brought forward from last account, giving a total 
of £14,422 to be dealt with. The sum of ‘£1,818 has been added to 
the reserve fund, which now stands “at £87,000. The dividend on 
the preference shares will absorb £3,000, and leave £9,604, out of 
which the directors recommend the payment of a dividend at the 
rate of 5 per cent. per annum on the ordinary shares, free of income- 
tax; the balance, £5,604, being carried forward to the current half- 
year. The cables continue in good working order. The claim 
against the United States Government for payment of the cost of 
repairing the damage done to the cables during the Spanish- 
American war is still unsettled. : 


Austrian Kabelfabrik Actien Gesellschaft. 


Tur directors of the Kabelfabrik Actien Gesellschaft, of Vienna 
and Pressburg, have forwarded us a copy of their report for 1905, 
which recommends the payment of a dividend at the rate of 8 per 
cent., as compared with 7 per cent. in 1904. This result is regarded 
as all the more favourable as the work of, and considerable expenses 
incidental to, the transfer to the new factory buildings in Vienna, 
are included in the year, and this explains the reduction in the 
profits from the Vienna undertaking. In addition to the new 
factory, the company has established at the Pressburg factory a new 
department for the production of paper insulating tubes. The 
directors state that the manufactures enjoy the complete approval 
of customers, and the sales continue to increase. Unfortunately 
the new equipment and the expansion in the turnover have in- 
creased the bank debt, and this raises the question of strengthening 
the company’s capital. During the year both factories were fully 
employed in the execution of orders for underground lead-covered 
cables, the contracts being with both State Administrations of the 
Monarchy, various town authorities in Austria and Hungary, and 
the electrical engineering firms; whilst large orders were also 
received from abroad. Most of the work was completed in 1905, 
and laying in the current year has to be carried out of 7,000-volt 
cables at Trondjem, cables for the Rotterdam tramways, 6,500-volt 
cables for St. Petersburg, cables for the Cairo tramways, the Brunn 
telephone network, and telegraph and telephone cables for the 
Bosruck-Klamm and Rothwein Tunnel. The accounts show a net 
surplus of 262,656 kronen, which, after making provision for the 
legal reserve fund, remuncration of directors, and appropriating 
10,000 kronen for the officials and workmen, allow of the payment 
of the higher dividend already mentioned. 


Buenos Ayres and Belgrano Electric Tramways Co. 


THE annual veneral mecting was held at Winchester House on 
Thursday, April 5th, Mr. J. B. Concannon presiding. . 

In moving the adoption of the report, the CuarrMan said that 
the directofs had reduced the dividend which it was proposed to 
pay. One reason for this was, that experience had taught them 
that the question of renewals would in the future become a most 
important matter, and it was felt that they should act in a most 
conservative manner in regard to it. In view of the fact that they 
had run 22 per cent. more in mileare, and that that had added very 
considerably to the wear and tear of their rolling stock, the 
directors felt bound to pay more attention to the question of 
renewals. They had had to add very materially to the number of 


their cars ; they now had 15 more cars, and there were another 10 
on order in this country. It was prudent, therefore, that there 
should be a decrease in the dividend. Speaking of hia recent visit 
to South America, the Chairman said that he had been much 
interested in all he saw. That company's line was one of the best 
in Buenos Ayres. He found that for some years they had had more 
or less competition from the Buenos Ayres electric tramways, and 
also from the Metropetana line, but the result, so far, had been 


` that they were holding their own. The question of the reduction of 


fares in relation to this competition had been considered, and they 
had come to the conclusion that it was the best policy to keep the 
fares as they were, and to increase the distances which the fares 
covered. On the “lower” line, which had always been the poorer 
line, the fares had been reduced from 20 to 15 cents and from 15 
to 10 cents, and the results had been most satisfactory. Of course, 
if they had had no competition at all, their traffic would have gone 
up by leapsand bounds; indeed, most likely they would not have been 
able to have dealt with it: but, as thinga were, he felt that they 
were bound to be satisfied with the results. It was impossible to 
anticipate the future accurately, but his opinion was that Argentina 
would become a second United States. He meant within the next 
20 or 30 years. The main lines of that company were in the best 
streets of Buenos Ayres, and, notwithstanding the competition, he 
thought that they were on the road of continued progress. Of 
course, with the increase in the prosperity of a country, there was 
the liability of an increase in wages and a demand fcr shorter 
hours, but, on the whole, he considered the prospects very good. 

The report having been adopted, 

Mr. W. J. HawirToN. K. C., in moving the re-election of the 
chairman and Mr. Wm. Wilson to the board, said that since he had 
been elected to the board himself he had felt that he should be in 
a better position to understand the company's affairs if he paid a 
personal visit to Buenos Ayres. He went, and could assure the 
shareholders that it was a splendid city. Having been over the 
competitive route, he felt that most people would prefer going 
over the route belonging to that company. While he was out 
there he discussed certain legal questions with the lawyers repre- 
senting the municipal authorities, and he could say that, in his 
opinion, the company would have no difticulty in retaining the 
benefits which they had under their concessions, 


Wycombe (Borough) Electric Light and Power Co. 


TER directors“ report for 1905 says that considerable progress has 
been made during the year, the connections having risen from 
37,383 to 40,983, being an increase of 3,600 8-c.P. lamps. During 
the year 2,000 £5 ordinary shares have bcen issued and paid up, - 
and £2,100 debentures. The result of the year’s trading, including 
a balance of £126 brought forward, shows a profit of £4,437, and 
after paying interest on debentures and loans and a proportion of 
the cost of Exhibition expenses amounting to £2,518, there remains 
a balance of £1,919. The directors recommend a dividend at the 
rate of 4 per cent. for the year, which will absorb £1,600, that 
£200 be placed to the reserve fund for renewal of plant, £100 to 
reserve for bad and doubtful debts, leaving a balance of £19 to be 
carried forward. Edmundson's Electricity Corporation have again 
waived their claim for a portion of the interest due on overdue 
accounts. 


Waterloo and City Railway Co. 


AT a special meeting on Thursday last week, Sir CHASs. Soorrer 
said that, in connection with their Bill for the L. & S. W. Railway to 
purchase the Waterloo and City Railway, some of the permanent 
Parliamentary officials thought it would be more convenient and 
better for all purposes if it contained the terms upon which the 
transfer was to be made. This necessitated the present meeting, to 
consider the terms. The directors met 10 or 12 of the largest 
proprietors, and explained to them exactly how matters stood. The 
terms proposed were that every £100 of Waterloo and City ordinary 
stock should be exchanged for £67 of South-Western ordinary stock, 
or £105 of South-Western 33 per cent. preference stock, or £110 of 
South-Western 3 per cent. debenture stock. The transfer should 
take place on January 1st next. Shareholders would receive their 
dividends on the earnings up to the end of December, and the 
dividends on the exchanged stock would commence on January 1st. 
The resolution approving the terms was adopted. 


Primitiva Gas and Electric Lighting Co. of 
Buenos Ayres.—The directors recommend a dividend of 7 per 
cent. per annum on the ordinary shares for the past year. 


Canadian General Electrie Co.—The report for 1905 
shows a profit of $608,206. Four quarterly dividends at the rate of 
10 per cent. per annum on the common stock, two half-yearly 
dividends at the rate of 6 per cent. per annum on the preferred 
Btock, and interest upon advances from the company's bankers have 
been paid, these amounting in all to $461,487. 


Eastern Extension, Australasia and China Telegraph 
Co.— The directors have declared a dividend for the quarter ended 
December 31st of 28. 6d. per share, together with a bonus of 48. per 
share, or 2 per cent., making a total distribution of 7 per cent. for 
the year 1905. 
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Anglo-American Telegraph Co.—The directors have 
resolved to declare an interim dividend for the quarter endin 
March 31st, 1906, of 15s. per cent. on the ordinary stock, an 
£1 108. per ceht. on the preferred stock, less income-tax, payable 
on May 1st. 


Prospectuses.—Jfanz Electric Railway Co.—The sub- 
scription list was to close on Tuesday in an issue of £200,000 44 per 
cent. irredeemable first mortgage debenture stock and 22,900 51 per 
cent. cum. preference shares of £5 at par, which are offered for sale 
by Messrs. J. Henry Schrider & Co. The company was formed in 
1902 to acquire the double-track electric railway, 224 miles long, 
running from Douglas to Laxey and Ramsey, and from Laxcy to 
Snaefell. It will be remembered that, consequent on the failure of 
Dumbell's ,Bank, to which it was indebted for advances made 
during construction, the original company went into the hands of a 
receiver. 

Kepitigalla Rubber Estates, Lid. This company has been offering 
200,000 £1 shares for subscription. Its object is to acquire various 
estates in Ceylon. 

Straits Settlements (Bertam) Rubber Co.—This company has 
been offering 150,000 £1 shares for subscription. The company 
will acquire and develop rubber plantations on the Bertam Estate, 
in the province of Wellesley, Straits Settlements. 


Greenock and Port Glasgow Tramways Co.—At the 
meeting held in London on 30th ult., Viscount Emlyn stated that 
the outlay on the electrical construction account during the year 
amounted to £2,343, making the total expenditure thereon to 
December 31st last £188,378. The total revenue for the year 
amounted to £34,229 and the expenditure to £25,562, which sum 
included interest, rentals payable to corporations, cost of repairs 
and maintenance, and a provision of £1,500 for depreciation and 
renewals, leaving a profit of £8,666. The directora recommended 
that there should be placed to reserve (sinking) fand, £1,770; divi- 
dend, 5 per cent. on preference shares, £3,500 ; dividend, 3 per 
cent. on ordinary shares, £3,450; balance carried forward, £277. 
The reserve (sinking) fund would then stand at £7,383 19s. 10d. 
With regard to the claim of the Greenock Corporation in respect 
to profits referred to in the last report, the Board of Trade having 
refused to state a case for decision on points of law, the High Court 
came to the conclusion, after hearing arguments, that it had no 
jurisdiction. Thereupon the Board of Trade issued ita award on the 
lines of the recommendations of their inquirer, and the company 


was consequently bound to pay over the sum awarded. The report 


was adopted. 


Rothesay Tramways €o.—The meeting of this com- 
pany was held in London on 30th ult. Viscount Emlyn said that 
the total revenue for the year was £10,397, and the expenditure 
£8,820. There remained £1,614, which the directors recommended 
should be applied as follows: To depreciation and renewals 
account, £1,500 ; to carry forward £114. The report was adopted. 


Windsor Electrical Installation Co.—The annual 


meetiug of this company was held on 21st ult; Mr. H. L. Prior 
presided. He said that the revenue figures were practically a 
repetition of previous years. There was a profit of £4,600 as 
against £4,500 in 1904. They had sold many more units at a con- 
siderably lower price. They had decided to follow the example of 
other companies, and abandon the electrical installation part of 
the business, and to contine themselves to the legitimate work of a 
supply company. "The loss on the year's trading in that department 
was £654. The dividend on the ordinary shares is 5 per cent. for 
the year. The report was adopted after a good deal of discussion. 


Bromley Electric Light and Power Co.— This com- 
pany'sannual meeting was held on Monday last week, Mr. F. E. 
Gripper presiding. The protit on trading was £8,782, and the 
dividend on the ordinary shares was 51 per cent. for the year, with 
£2,040 placed to reserve, leaving £48 to be carried forward. They 
had had additional competition from the gas companies both for 
lighting and power, but they were able to hold their own and make 
progress in spite of that. The revenue per lamp had fallen from 
4s. to 3s. 10d. The capital expenditure for the year was almost 
entirely for the purpose of connecting new consumers, and making 
slight additions to the mains, &c. The machinery and plant were 
capable of doing all they wanted for a year or two to come, at any 
rate. They would not want more than £5,000 in the coming year 
for their extensions, and that they would obtain by an issue of 
1,000 ordinary shares of £5. "The report was adopted. 


Babcock & Wilcox.—The report for 1905 states that 
the net profit during the year, after deducting depreciation, &c., 
amounts to £291,022, plus the balance brought forward from last 
account, £28,519. The directors recommend a dividend of 8 per 
cent. on thc ordinary shares and a bonus of 4 per cent. on the 
ordinary shares, making 20 per cent. for the year, placing to reserve 
fund £100,000 and to dividend equalisation fund £20,000, leaving a 
balance to be carried forward of £31,960. 


Bells Asbestos Co.—A dividend of 124 per cent. for 


1905 is recommended, with a carry forward of £6,578 The divi- 


dend for 1904 was at the rate of 6 per cent. 


Harrow Electric Light and Power Co.—At the 
annual meeting held on 29th ult., Mr. J. N. Stuart moved the 
adoption of the report for 1905, which showed an increase in the 
output by 25,724 units. The receipts were £7,789, as against 
£7,600, and the working expenses showed a favourable decrease. 
A 5 per cent. dividend on the ordinary shares was recommended. 
It is proposcd to issue £6,325, the balance of the ordinary shares. 
The cost of coal per unit was now 0°67d. Mr. G. W. Spencer Hawes 
seconded the motion, and it was adepted. Mr. Hawes said that 
the condenser had reduced the coal bill by 16.per cent. 


Guildford Electricity Supply Co.—Dr. F. R. Russell 
presided at this company's annual meeting on the 27th ult. He 
moved the adoption of the report for 1905, which showed that the 
gross receipts were £5,374, as compared to £4,860 for 1904. There 
was a balance on revenue account of £1,683, after writing off £500 
for depreciation, £200 for preliminary expenses and £150 for a 
further instalment on the suspense account for law coste. After 
paying preference share and debenture interest, £58 remained to 
be carried forward. During the year a new boiler and engine and 
dynamo were installed to meet increasing business. The chairman 
said that they had not thought it wise to pay an ordinary dividend, 
because they wanted to get rid of the large amount on the suspense 
account and the preliminary expenses. The total capital outlay of 
the year was £6,217. The cost of coal was 1°2d. per unit. The 
report was adopted. 


Swansea Improvements and Tramways Co.—The 


annual meeting was held at Donington House on 6th inst. Mr. 
C. G. Tegctmeier, the chairman, said there was a net profit on the 


tramways undertaking of £4,749. It was not to be expected that 
the extensions would immediately reach their full earning capacity. 
The payment to be made to the Swansea Corporation had not yet 
been settled. The new lines would have to be developed before 
an adjustment could be made. Under the circumstances it was 
satisfactory to have made the profit they had. The total amount 
paid for local taxation on the two undertakings was £3,991, more 
than 6 per cent. of the total gross enrnings of the two undertakings. 
Mr. W. G. Bond seconded. The report was adopted. 


Indo-European Telegraph Co.— The directors recom- 


mend a dividend for the six months ending December 31st, 1905, 
of 178. 6d. per share (making, with the interim dividend already 
paid, 6 per cent. for the year), and a bonus of 20s. per share, both 
free of income-tax. There is also recommended a special distribu- 
tion of 15s. per share, free of income-tax, out of interest accrued 
during the year upon investments. The dividend, bonus and 
special distribution as above will be payable on and after May 1st. 
The transfer books will be closed from April 11th to 24th. 


Woking Electric Supply Co.—Mr. John Ashby pre- 
sided on Tuesday last week at the annual meeting of this company. 
In moving the adoption of the report (see ELECTRICAL REVIEW, 
March 30th), he said that the revenue account showed an increase 
of £1,135. Between 1900 and 1905 the revenue had very nearly 
irebled itself. 'The coal cost had only increased by £100, largely 
due to new and improved machinery. From January lst to the 
present time they had had the advantage of using all their new 
machinery, and during these three months they had generated 
nearly 11 per cent. more electricity than at the same period last 
year, and the coal cost actually showed a decrease of 25 per cent. 
(or £180). The directors were prepared to issue the balance of the 
ordinary shares to meet the cost of extensions. "Their assessment 
had been unfairly increased, and they were going to appeal against 
it. The report was adopted. 


Milford-on-Sea Electric Supply €o.—The annual 
meeting was held on March 30th, Dr. V. D. Harris presiding. The 
chairman said there was nothing to complain of, with one 
exception—the storage batteries; thev had bcen somewhat un- 
satisfactory, not maintaining their normal capacity. The directors 
had the matter under consideration, and were contemplating 
entering into an agreement with the makers by which they would 
guarantee that the storage should be maintained at a certain definite 
point. The report was adopted. A dividend of 3 per cent. was 
declared, £40 placed to the depreciation fund, £20 written off the 
preliminary expenses account, and a balance of £8 carried 
forward. 


Folkestone Electric Light Co.—The report to December, 
1905, states that the equivalent of 76,937 8-c.p. lamps were being sup- 
plied. There is a profit on the revenue accounts of £9,801, which, with 
the profits on the installation work, &c., and the sum of £309 brought 
forward, and after allowing for interest on debenture stock, 
dividend on preference shares and bank charges, &c., and carrying 
the sum of £1,500 to the depreciation fund, there is a net balance 
for distribution, after allowing for the 4 per cent. interim dividend 
already paid, of £1,916. The directors recommend a dividend at the 
rate of 7 per cent, less income-tax, for the half-year (making 54 per 
cent. for the year), leaving a balance of £161 to carry forward. 
There i8 a very large increase under the head of rates and taxes. 
Notice of appeal has been given by the company against the assess- 
ments. A further issue of £25,000 44 per cent. first debenture stock 
has been made during the year at 2 per cent. premium. The 
amount of premium, less the expenses on the issue, has been 
credited to a debenture premium reserve fund. It is proposed 
shortly to make a further issue of 44 per cent. debenture stock 
to rank with the £75,000 first debenture stock already issued. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. 


+Darwen.. e| o — 00 
Dover is e|,» 8l 
Dublin ea .. | o 80 
Dundee ee oe Apr. 4 
East Ham. .. | Mar. 81 
Exeter ia 4 „ B 
Glasgow  .. ew | x 31 
1Gloucester.. .. | Feb. 21 
Halifax  .. .. | Mar, 28 
Hastings  .. .. | Apr. 6 
Huddersfield ». | Mar. 24 
1 Hull ee ae oe ,9 81 
1 (1ford <a e|» 9l 
tUkeston  .. e|» 25 
1 [pswich es ee 97 81 
Isle of Thanet ..; , 31 
Kilmarnock „„ a BI 
Kirkcaldy .. .. | Apr. 4 
t Lan'kshire Trm.Co | Mar. 29 
Leeds „51 
1 Leicester ee oe 'T] 31 
Leith a „„ 31 
Liverpool oo | oy 24 
L.C.C. +8 % „ | 
{London United ..| Apr. 6 
tLowestoft .. — .., Mar. 81 
Manchester. , 9l 
Nelson oe si 

1 Newcastle .. vel n 9L 
Newport «xd (3. 3l 
Northampton ecl 2 
Oldham ne „„ 24 
+Pontypridd well ge: BL 
Portsmouth „% yy 8l 
Preston is .. Apr. 4 
Reading oe es Keb. 22 
1Rochdale .. .. | Mar. 31 
{Rotherham.. ev] a4, 29 
{Salford m ce | 4, di 
tBheffield .. .. Apr. 1 
Southampton . , Mar. 28 
13outhend-on-Be& ..| „, 28 
Btalyb'dge,Hyde,&c. | „ 31 
Btockport .. sal yy 30 
Sunderland eat gy, OL 
Swindon 0 a | Apr. 4 
Tyneside  .. .. | Mur. 28 
Warrington .. e|», 29 
West Ham „ ww 20 
Wolverhampton ..,Apr. 4 
Vorks. W. Riding T 1 
Baker St.- Waterloo | Mar. 31 
1Cen. London Rly. „ 81 
City & 8. Lon. Rly. | Apr. 8 
Dublin-Lucan Rly. „ 6 
iG. N. and City Rly.' Mar. 81 
1L'pool Overh'd Rly. Apr. 
{Mersey Railway .. | Mar. 81 
Metropolitan Rly. Apr. 1 
Met. District Rly. |; „ 1 
4Anglo-Argentine ..; „ 1 
Auckland . "m | Mar. 80 
Brisbane .. . 
Bu'n's A'r's E. T. Co. . „ 10 
Bu'n's A'r's-Blgr'no Apr. 1 
Calcutta s UE NEL. 
Cape Electrice T. Ld, Feb. 
&Geneva s ME" 

| Perth [W. A.) Mar. ?0 


Aberdeen T | Mar. 81 
Ayr ee ee .* ,9 81 
Bath .. os .. Apr. 4 
Belfast TX EE. 
tBirkenhead seLb-y | 
Bici. beg 

ac o rp. * s ar. 
+ ” —Fleetw'd ,) 81 
t » n Lytham »" 29 
1Bolton v: .. Apr. 1 
Bournemouth ». | Mar. 31 
Bradford „„ „» 8l 
Brighton 4. 25 
Bristol se .. Apr. 6 

Brit. Elec. Trac. Co 

Airdrie... .. | Mar. 80 
Barrow... „ 30 
{Birmingham (City) , 30 
Birmingham (Mid.) „ 80 
Devonport . „„ 80 
Dudley Sto'rb'ge ,, 30 
Gateshead. . . „ 30 
Gravesend, N'fleet „, 30 
Greenock .. | ,, 80 
Hartlepool ow | as ^ 80 
Leamington » 90 
Merthyr ..  ..| 4 30 
Metropolitan. ,, 30 
Middleton.. e|» 90 
Peterborough ...| , 30 
Potteries .. s » 90 
Rothesay-.. : » 30 
Bouthport x „ 90 
South Staffs. . » 90 
Swansea . » 30 
Tynemouth- UE 0 
eston-s-Mare ..| ,, 28 
Wolverhampton D.] „ 30 
t Worcester.. „ 30 
Yorks. Wool. Dist. 17 90 
Miscellaneous » 90 
{Burnley .. -- | Mar. 81 
tBurton-on Trent. , 31 
Bury. oe ve] sage o 
Card ff z ee es 99 81 
Carlisle esi n» di 
Chatham and Dist. | „ 39 
8 di ssl -a 4 
Cor oe ee oe Apr. 5 
t Darlington . . Mar. 81 


Receipts for No. 
the of | 
fortnight. wks.: 
£ £* 
1,151 n 8 44 
877 — 12 45 
295 ＋ 108 14 
1.947 41.420 | 14 
6,995 — 29 52 
5 T 13 
LE . 52 
239 ,— 41 18 
166 — 2395,21 
1.918 T 56 1 
1,887 ＋ 5772 
4,051 T 65 52 
1,867 — 827 52 
9,491 |+ 3111 
437 F 64 19 
420 6 „ 
10,288 —1, 450 ,, 
2,861 — 865 ,, 
Tl — 123 „ 
1,514 — 126 „, 
1.794 7 385 p 
389 — 23 „, 
1,200 58] „ 
499 |- 18 ,, 
249 |+ 127 „, 
860 — 14 „, 
5.599 1.019 „ 
585 — 37 77 
1.040 "T 21 3 
196 — 51 „ 
8.472 — 4 |, 
172 + 9 ,» 
475 — 51 „ 
1,529 + 199 | „ 
1,450 + 474 „ 
826 — 66 ,» 
68 — 17| ,, 
765 + 22 , 
452 |— 119 „ 
1,640 357 5 
8,527 — 50 „ 
67 
58 32 
ia 1 
165 | 52 
2 | 18 
62 | 13 
5 31 
69 14 
l| 62 
17 52 
8 52 
— 257 | 18 
+ 998 | 46 
i+ 41 | 52 
.. 61 
+ 965 | 48 
412 
41 | 52 
+ 146 51 
— 148 52 
402 — 26 52 
106 — 10 52 
804 — 6 52 
237 — 79 19 
138 |— 9 | 46 
412— 27 
794 |+ 188 13 
11,081 — 92 62 
1,884 |+ 20 13 
849 |+ 419 | 46 
10,415 |-- 115 | 19 
5,810 |+ 406 ! 14 
1 — 14 27 
12,171 |+ 261 52 
3,608 |— 27 52 
1,046 |— 20 | 26 
718 |— 4151 
8.001 |+ 603 | 52 
165 ee 52 
1,391 |— 235 | 62 
1,265 |+ 123] .. 
1,072 |+ 18 47 
817 |+ 844 | 52 
398 — B 52 
8,00 |+ 970 52 
4,808 |+ 185 1 
756 — 87 25 
224— 33 52 
1.181 |+ 126 52 
1,575 |-- 548 | 53 
1,091 |+ 339 52 
839 |.— 80 52 
721 |— 19 | 18 
07] |+ 48, 52 
1,816 |.- 648 | 52 
1,125 ec os 
762 {+ 171 | 18 
8,136 gs 8 
6,906 |— 149 13 
5,737 |. 236 | 14 
189 |— 16 | 14 
1,831 |+ 109 | 18 
1,352 |— 137 18 
1,762 {4 190 | 19 
16,756 — 257 | 13 
7,89 !4 418 19 
15,311 (41,599 | 13 
9, + 182 13 
11,511 (41.569 | .. 
2,981 |+ 750 10 
7,185 ＋ 54918 
5,821 |+ 550 
15,306 a - 
6,231 |+ 2555 
1.504 '4 118 | 18 


| Route 
Total to date. miles 
i open. 
"P" 
58,975 | — 7286 144 
12,908 ! Pme 83 8 ee 
8.915 + 1,290 13 
40,815 | + 9,628' 40 T 64 
v .. 1185). 
1,49 + ` 58 1875| .. 
49,780 . + 1,984 11:87! .. 
2,470 — 75 | 8°25 eo 
3,25 243 7 
1.918 + 672/26 |+ 1 
78,064 7 17,411 | 174 | - "d 
224,147 | — 1,760 | 68 |.. 
19,520 ee 9°5 ee 
He "MH 28°5 | .. 
2,756 | + 917918065] .. 
2,585 | + 198 5°87) .. 
65,856 — 2,920 | 14:5 es 
17,380 — 4,589 12°25 es 
5,103 — 345/885] .. 
9.512 + 223 121-25! ., 
11,617 | + 659 11'25| .. 
2,487 | + 83! 65|.. 
7,913 + 534 7°25 . 
3,200 | + 112 | 6°72 n 
1,653; + 691 8 è 
9,998 TTA 95 9:0 ee 
35,176 | 410,562 22 e 
3,568 | + 199 | &5!.. 
6,470 | + 9296 918|.. 
1,226 — 98 5:81 ee 
22,084 | + 1,906 | 29 ee 
6:8 | + 461275] .. 
2,942 — 226/817] .. 
9,748 | + 1,486 18°87) .. 
9,074 | + 8,147! 665| .. 
2,059 — 152 8:16 ee 
850 — 13 8 LE J 
4,106 | + 888 1475 
2,954 — 38902|5'76| .. 
10,818 | + 3,291 17 
,986 = 74 [EJ ee 
ee ee T:5 ee 
15,680 x 8:5|.. 
89,120 v 10:6 | .. 
104,724 |+ 514 15'87, .. 
2,022 + 157 is 
7995 — 191/98 + 8 
5660|  .. "n + 4 
5,654 |—— 42 |9: os. 
10,478 | ae 4°87) .. 
12,498 '+ 750 | 4°86] .. 
11,328 + 146 475.4 1 
67,088 i+ 1,848 48-5 ° 
48,358 |+ 4,169 125 
42,816 |+ 5915 | 8 3 
19,989 „% 1 ee 
669,594 | + 43,996 15 LE 
79,747 |+ 5,908 | 87 +18 
69,325 |+ 4,131 98 .. 
115,538 + 2,610 | 18 
23,906 (+ 1,128 6:37 ee 
6,089 — 679 | 85! .. 
21,852 — 1,984 | 105 | .. 
9,048 — 160 11 we 
7,081 | d 4'12| .. 
v He 7.5 
10,528 .4- 2,873 | 195 1 8˙9 
809,183 + 9,599 | 89°5'+ 8 
25,923 + 9,957 | .. is 
16,989 E 6 |-1 
121,795 |-- 4,564 | 104 i+ 1 
744,740 794,527 | 5114+56 
66,839 + 1,940 | 41 |.. 
3,458 — 87 8˙5 
665,334 7 38,603 84 | .. 
197,167 |+ 4,566 25.55 
14,162 + 989 | 14:5 | 4- 6 
21,351 + 6,276 | 55 
84,148 718,595 |98:76 | + 1:6 
B,196 vh 8 5!.. 
97,229 + 1,529 x 55 
29,967 Up 408 T5 eae 
40,525 |+26,129 | 21-2 |+ 68 
23,499 + 28 | O'8 | .. 
222,878 |--18,459 | 389 | .. 
4,868 — 247 (85°75 /+1-6 
21,882 i+ 466. 
18391 + 1,063} 6 |.. 
82,745 En 21 -— 
89,645 ＋ 11,850 15:5 |+ 4 
67,795 ＋ 8,528 |10:87| .. 
10,005 |- „ a4a4i.. 
4,348 | + 97 |887| .. 
17,804 + 1,247 | 6°87 |+ °95 
96,008 441,144 M +49 
8,882 ee . ee 
4,899 ete 825|. 
90,546 — 2,661 6 oe 
41,617 7 436 16:25; .. 
1.247 |— 90 7 T 
23,000 + 840 BS! .. 
17,972 — 1,180 | 6°65) .. 
22.089 ＋ 1,149 4:5] .. 
221,201 — 2.951 | 70:6 | .. 
105,850 ＋ 5,764 | 24 : 
193,580 420, 135 48 
31,202 ++ 1,310 18˙64 
14.225 + 9,1934 | 94 |. 


45,953 ＋ 4,001 | .. 


. now does. 
as it was when we last wrote, and there is a tendency on the part 


STOCKS AND SHARES. 


l . ' Monday Evening. 
WHEN imperious Editors combine with Easter holidays, the result 
to the unfortunate scribe is apt to be a trifle hurried. But we 
cannot complain as much as a market which lies at the mercy of 
possible municipal competition, as the electric lighting section 
Business is in the same state of suspended animation 


of monied men to cut their English Industrials in order to place 
the capital in foreign securities. 
While Babcock & Wilcox can go on piling-up profits at the rate 
shown by the report just out, Mr. Chamberlain will have no cause 
to complain that their industry is “going.” The dividend and 
bonus are again made up to 20 per cent. for the full year, and the 
price of the shares remains at 4. London Electric Supply shares 
are steady at 2}, a few buyers coming in upon news that the com- 
pany had secured a contract for supplying the Brighton Railway 
with electric power. i 
The Electric List is very quiet, but CharingtCross and City Pre- 
ference hardened after their drop, although the parent shares 
continue dull. We understand that the Bournemouth and Poole 
new issue will not appear until after Easter. The new. Anglo- 


Argentine Tramway shares may come any day, and there are two 


more motor-omnibus prospectuses ready for the public. This flood of 
motor undertakings is one of the minor causes making for weakness 
in British Electric Tractions. The fall in these shares has sent a 
shoal of daily inquiries into the market, where the reasons advanced 
for the decline are those which have been thoroughly discussed in 
these columns. "S. d 

Depreciation being one of the most vital points of an electric 
lighting company's finance, too much attention can hardly be given 
to the proportion written off, out of revenue, in the various Metro- 
politan cases. Taking the average capital employed during the 
year ended last December 31st, the amounts per cent. applied to 
depreciation and written off out of revenue may be summarised as 
follows :— 


`~ 


Per cent. 


Company. Per cent. Company. 

Brompton .. 3% | Metropolitan ... MTM 

Charing Cross 116 Notting Hill 170 

Chelsea 5 21 | St. James' 23 
City of London * 24 | South London ... 345 

County of London Au D South Metropolitan 1 

Kensington .. 14 | Smithfield  ... TEE” 

London 2$ | Westminster 3 


Nothing is allowed in these figures for such extraneous sources 
of income as premiums on share issues. The calculations are 
worked out, as stated above, upon the average amount of capital 
employed during the year. 

To hark back for a moment to new issues, it is understood that 
the recent Lancashire Tramways had anything but a warm reception 
at the hands of the public. ` 

Railway descriptions arc, as usual, featureless. Metropolitan 
slipped back to 773, but the Tube Stocks display no change on the 
week, In spite of the reduction in the Bank Rate and of the dis- 
tribution of the quarterly dividends upon Consols aud their 
satellites, investment business is inclined to hang fire. The electric 


lines are somewhat suspect by reason of the rapid growth in 


competition of all kinds. Even the stcamboats on the Seine 


are suffering from a similar cause, and the company's report for 


last year tells of a substantial decline in receipts. 

Several dividend announcements have failed to galvanise the 
telegraph department into animation. The Eastern Extension 
makes up its annual rate to 7 per cent., and the Cuba Submarine 
declares a dividend at the rate of 5 per cent. Neither quotation 
has altered. Submarine Cables Trust certificates are a shade 
better, but Globes have not changed. With the coming of the 
holidays there is the usual disposition to restrain from either buy- 
ing or selling, and markets all round are very passive. 


Madras Electric Tramways (1904).—The report for 
1905 states that the net profit, after providing for maintenance, 
interest on debenture stock, &c., and £1,500 to depreciation and 
renewal fund, is £1,119. The directors recommend the 10 
of 24 per cent. per annum distributed in July last, which woul 
absorb £887, and leave £231 to be carried forward. The traffic has 
been adversely affected by the severe famine during 1905, and the 
consequent depression in Madras. Under the favourable conditions 
that have prevailed since the beginning of 1906, the receipts show 
substantial improvement. The extensions are under construction, 
and will be in operation before the end of July. 


J 
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SHARE LIST OF ELECTRICAL COMPANIES. 
' TELEGRAPH AND TELEPHONE COMPANIES. 


; à Business done 
Present NES Dividends for the last Odette Odette | weekended Rie + 
Issue. four years. April 4th, April 9th. Al | Fell — 
1904. 1 1906. 
17,700 | African Direct Telegraph, 4 % Debs...  .. .. 4 * 1 4% an poma 
000 | Amazon Telegraph Co.'s shares, Nos. 1 to 95,000 N Si 4 
155,600 Do. do. 5 % Debs., Nos. 1 to 1,260 Red. Nil 5% B8 — 88 83 — 88 
703,600 | Anglo-American Telegraph .. ... 3 oe .. 9 > 83% 65 — 67 65 — 67 
8,148,700 Do. do. do, 6 % Pref. ee ee 6 X pre 1123—113 
8,148,700 Do. do. do. Deferred sa ps il 496 194 — 192— 19; 
50,000 Anglo- Portuguese Tel., 5% Mort. Deb. Stock Red. = £s 101 —108 101 —103 
44,000 Chili Tele hone Nos. 1 to 44,000 ee ee ee 8 ea 8 — 8 — 8} 
1,982,8562 | Commercial Cable Sting. 500 year 4 & Deb. Bk. Red. 4 4, — ga 97 — 99 xd 
16,000 Cuba Telegrapb eo ee . ee ee ee 5 5 96 9 84 "PEN 9 
6,000 Do. 10 % Pref. e ee ee ae 10 10 % 17 — 18 17 — 18 
12,981 | Direct Spanish Telegraph, Ord sis é : 4 | 4 88 B8Ó8— Bd 
6,000 0 do. 10 $ Cum. f. 2o 10 10 — 9 69 — 9 
80,000 Do. do. E e ee ee 4 He 100 —103 % 1 —108 
60,7108 | Direct United Btates Cable  .. à a T ‘ 88 154 — 15; 154 — 162 xd 
70,000 | Direct W. India Cable, 43 % Reg. Deb., 1 to 1,00, R. 4 44%, | 100 —102 100 —102 
4,000,000 | Eastern Telegraph, Ord. Stock vs i s 7 7 96 146 —119 145 —118 
3,000,000 Do. 84 % Pref. Stock PN BA% 33 90 — 92 90 — 92 
1,848,772 Do. 4% Mort. Deb. Stock Red. 4% | 448] 107 —109 107 —109 
800,000 | Eastern Extension, Australiasia, and China Tele. 7% 6 958 14;— 161 11.— 151 
153,400 4% Deb. Stock.. 4% 14. 105 —107 105 —107 
800,000 | East& B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 4 4 4% 99 —101 99 —101 
200, 000 Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 4 4% 101 —103 % 101 —103 
180,887 | Globe Telegraph and Trust za $e ae 58 5 l0i— 113 102— 113 
180,887 Do. do. 6 & Pref. A vs 6 & 6% liz— 415 142— 144 
en || Halifax and Bermudis Cable, dj tt Mort. | His cam. die 
an rmu 6, st Mort. = = 
42,800 Debs., within Nos. 1 to 1,900, Red. 44% | 44% | 100 —102 100 —103 
17,000 Lr piis it tio Telegraph a eae T aee 18% | 5% 57 — 59 67 — 59 
961,127 | Marconi's Wireless Telegraph .. ais g és 8 5 E là— 13 li— 1j 
72,680 | Monte Video Telephone Co., Ltd. Ord. ..  .. 4% es iz— là P— lf 
86,492 Do. do. do. 6% Prei. TAE i- 1 j- 1 
1,983,888 National Telephones Pref. Stock ks s% PR 6 6% 109 —111 109 —111 
1,966,667 Do. " Def. Btock * ee T b b $ 111 —118 111 —118 
15,000 Do. do. 6 €, Cum. Ist Pref. .. x 6 6 12 — 14 12 — 14 
15,000 Do. do. 6 % Cum. 2nd Pref. ..  .. 6 6 % 104 — ial 104 — 150 
950, Do. do. 6 % Nog-cum. 8rd P., 1 to 280,000 5 5 % 51— 5 51— b. 
vn ode ad q 1055 iv Deb. 111 vari paid A $ MN. 1 "i gu —106 : 
' en elep. an ec, 1 to 171, 604, fully 74^ = Ta— A 
,000 Do. do. do. 6 X% Cum. Pref. bs 6 6 96 it- lj 11— 14 
100,000 Do. do. do. 4% Red. Deb. Stoc 9 4% 88 —100 98 —100 
100,000 | Pacific & European Tel., ( Guar. Debs., 1 to 1,000 4 4 4% 99 —102 99 —102 
11,899] | Reuter's 22 Vs zs T T » s 5 b 908 73— 7 74J— 72 
000 | Telephone Co. of Egypt, 44 % Deb. Red. B 5 445 103 —106 103 —106 
8,200 | Submarine Cables Trust ie we vs um 6% 6 % 125 —131 129 —132 
000 | United River Plate Telephone n n ed 8 ea 7— 7 74— d 
,000 Do. b ?6 Cum. Pref., Nos. 1 to 40,000 b 5% 6 
179,947 Do. do. b 96 Debs. ec ee ee ee 6 b % 110 —112 110 —112 
15,6083 | West African Telegraph, Shares - E FE t% 4 96 97— 103 97 — 10} 
80,008 W. Coast of America, 1 to 80,000 & 58,001 to 58,008 il ia — 2 i- 1 
150,000 Do. 4% Debs., 1 to 1,500 guar. by Bras. Sub. Tel, 4 4% 100 —102 100 —102 
pde Western Telegraph, Ltd., Nos. 1 to 207,930 ce 7 5% 143— 14 14 — 1 xd 
15, Do. o. 5 % Debs. 2nd series, 1906 5 b W | 100 —102 100 —102 
568,880 Do. do. 4% Deb. Stock Red. 4 1 4% 102 —104 100) —1024 
85,8221 | West India and Panama Telegraph ..  ..  .. Ni | s JE i i— 35 
84,568 Do. do. 6% Cum. 1st Pref. Bee. dee 6 % 6% | = 8 Bi— 8i | 
4,669 Do. do. 6 96 Cum. 2nd Pref. ee "e j i ee 6 — 7 6 — 7 | 
80.0001 Do. do. 5 M Debs.. Nos. 1 to 1.800 so: I 5 Y 5% | 101 —104 101 —101 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| i l 
170,000  Anglo-Argentine Trama, 260,008 to 480,007 / «s b "T SQ 8 | 8% : 9— 9 | 9— €i 9} | 85 . 
260,007 Do. 64% Cum. Prefs., 11096000] | 6 | | | 593, ! BH: BY 4 1 hl bal S 
966,600 ' Permanent, 6 % Deb. Steck, 1888 | 100 | 6% | 6% 6% . 141 —14 | Mb —M4 ou €T 
25,100 Auckland E. Trams., 5 & 1st Mort. Deb. Bock .. j 100 „% 4b, ^q OS 75:9, , 104 —106 104 —106 | 106 oan ER 
800,000 | Babcock & Wilcox, 1 to 530,000 "Ae oe 1. 117% ,9095, 0% | BI— 4h 34— 42 80% 78/0 ie 
100,000 Po. do. 6 4 Cum. Pref., 110100000 . | 6% | 6% | 6% . — d 1½— lA a i 
84000 British Aluminium, Ord., 2,001 to 40,000 l! 5 5 Ca VD NE 27 — 2, 20 — 275 = a 2 
40,000 | Do, do. 1% Cum. Pref... ies ea 6 Nil Ni! Nil | 8/6 (i— 67 62— 64 ix à . 
30000 | Do. do.  "A"69,Cum. Prein. 5 | Ni | Nil; Ni | 3^ | tł- 6j B= 6 |n 7 
90,000 | Do. do. 4 Funding Certs. ee ee b | ee ee | es | ee ! 2i— 81 ! 3 — i e 4 i 
800,000; Do. do. 5 ꝙ let Mort. Deb. Stock Red, | Stock 5 | 5 T 656 , 556 , 100 —101 101 —105 | x ; +1 
800,000 British Columbia E. Rail Def. Ord, Btock .. — .. | 100 2s 6 695, ] .. 120 —123 120 —31939 — | ..  , B 
90,000 Po. B% Pref. Ord. Str. . 1% Z je 4 4% y nona 110 113 wow ] : : 
115,000 Do. 6 % Cum. Perp. Pref. Stock k . | 100 PR b | 6% , 6% ; 107 —110 107 —110 h ces as 3 
240.40 Do. 44% Ist Mort. Debs., 1 to 6.250. | 40 T 44% | BD | 45 | 108 —105 % | 103 —10595 | .. T «s 
220,000 | Do. 4$ % Vancouver Power Debs., 1 to 2,200 100 ee 44% | 44% 45% | 102 —105 102 —105 MEUS 5 
183,901 British Electrio Traction ye oe ee cmd" cd B 6% 8 | B (4 6— 7 "| 6H € 
161481 Do. do. 6 M Cum. Pref. .. ../ 10 6 6 6% 6 X8 9— 93 9— 9 (06d 94 
1415422] Po. do. X Perp. Deb. Btock .. Btock | 6 b 5 $ 15% | WA— Tig 111 —114 p ns | n2 — 
410,178 . do. Y 2nd Deb. Stock Red. | 100 | 8 us 44° 4 97 — 69 97 — 99 112 1113 ; 
100,000 British Insulated and Helsby Cables e el 6 10 89, | 8 $ B 3 4 — 7 6à— 7 ; vaa ice 
100,000 Do. do 6% Cum. Pret. > >| 6 | 6 64 64 16% | bj— 6 B 7 = 
000 Do. do. 4} % 1st Mort. Deb. Red, | 100 44 Hos | 4405 Aes 103 —106 103 —106 i : và e 
212,000 | DN 44 J, lst Mort. Debs. x 100 2d 4479 4% | 49% 96 — 98 96 — 96 W ies M Ss 
; | Britis estinghouse 6 % Pref., 1 to 200,000 an ; = 
29 959 d 275,001 to 475,000 | , a 6 * | Bu b" 27 11— 25 M-— 2 | f : 
1,016,868 | Do. do, 4%, Mort. Deb. Stock .. | 100 T 4% | 49 4% 80 — 85 80 — 85 - ; m 
60,000 {Browets, Lindley & Co., Orla. 41 Nil Nil Ni | .. | 16 tà Is. n ii 5 ie 
60,000 € Do. o. 6% Cum. Pre. £ Ni | Nil: Nil | „„ ^ 44/6 60 15 178 to 16,/ e : 
106,781 | Brush Electrical Engineering. Ord., 1 to 1(5,781 .. 9 Nil | Nil | Nil 2A, — 1 E ] a | EN i 
150,000 Do, Non-cum. 6 «X, Pref... sp. 8 6 2 6 * 6 i 6%, H— 2 l: 4 MET ; 
125,000 Do. Perp Deb. Bock | -. Stock 4 parar oq 97 9 " $n ! 1 | si 
195,0000 | Do. 4 2 Perp. 2nd Deb. Stock | block | 49% — 4* 4% | 44%, | 82 — 8. B)— 84 | .. | .. x: 
100,00 | Buenos Ayres & Belgrano, 1 to 100,000 AD 6 5 8% 4% | 3% By— UE „ fe +4 
40,000 Do. „A 6% Cum. Pref., 1 to 40,000 6 " | 6 * 6 % 6'5 | bí— 63 54— 64 Si M iz 
27,600 Do % do. 1 to 27,500 si „l 6 se 6 * | 6 * 6 * 11—. bg bj— 5; 5g ia 
817,700 Do. 6%, Deb. RG. 100 5 5 | Bm 5 % h 100 —10K 106 —108 Vo 
190,000 Do. 6%, 2nd Deb. tock . .. | 100 je B% 5 | B% | 102 —105 103 —105 | .. | .. | 
105,00 | Calcutta Trams., 1 to 105,000 0. 35 8 i 6% | 8% 89 f4— ug 9E— 9% 97. > 
82,610 Do. 105,001 to 187,610 zs s | b s „% V 9 — 93 y : 
850,000 Do. 4 % let Deb. Etc. . 10 „ ade 4% 4% 106 — 108 106 —108 10% % | 
85,000 | Callender's Cable Construction shares 2 C. 15 | 12 , 12495 , 10% 165— 113 10:1— 111 | 10 ds : 
40,000 Do. do. č% Cum. Prell. 5 154 5% | OH! OY bj— 6 5— 6 | | j i 
800,000 Do. do. 44% Ist Mort. Deb. Stock Red. Stock 44 45 48% | 4S c 16059-1108 1064—11 | 1104 109 d 
191.222 | Cape E. Trams., 110 491,222. 1 e lb% 10% | 6% K— E— = E i 
490000 | Castner-Keliner Alkali, 1 to 420,000 .. 2 T 1 T 4 ' 4% - 1— 13 1— 1 | 5 | e W 
290,211 Do. do. 44 X, Ist Mort. Deb. Stock 160 P 4% 44% 44% 95 —100 95 —100 uo MA H 
1,995,098 | Central London Railway, Ord. Stock 929 , Btock 4 4 | 4% 4 7o 91 — 3 91 — 93 | 1111 2 z 
530,316 Do, do. 4% Pref. Stock e) Stock 4 4% 4 $ 4% 101 —103 110 —102 a | i 
550,318 Do. do. Def. do. .. ws tock | 4 4 4 Oo 82 — 85 82 — 85 EM | RM "m 
1,480,000 City and Sonth London Railway s oe .. Stock i 8} A% | 24% 14% 41 — 43 41 — 43 | 13 | ej ee 
85,000 rompon ad CO: Nos. 1 to 46,000 5 as 8 b 96 | 24% 23 | (e 2— 24 2— 2i | " a » 
6 % lst Mort. Reg. Deba., 1 to = REM 
3 n^ et inn. dd 0 ac Li ano ake ed } | ys | 6 % 6 % | s * | 5% ee nd ad g | oe oe 
pero of nine months. notations op Liverpool Bock Exchange. I Uniess otherwise seated all shares are fully paid. § Interim dividends, 
— n And bonus of 10s. € From Manchester Share List. : 
(Comntimued om mexi page" 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Oontinued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.— continued). 


E 


Present Pick Dividends for the 8 . 
NAME. or Quotations tations week ended or 
Issue, Share. last four years. April 4th. pril 9th, April 9th, 1906, | Fall— 
t 1902. 1908, | 1904. | 1906. Highest Lowest. 
52,000 | Dick, Kerr & Co., 1 to 52,000 iu 5 sol $a 10 s B84— 61 2 Š 
61,000 Do. do 0. 6 % Cum. Bret, 1 U 61,000 ee ee 6 6 6 6 — 68 ee oe 
994,150 Do. do. 44 96 Deb. 1 eo ee e 100 es Hi 4$ $4 104 —106 oe, ee eo 
60,000 Dublin United Trams. 4860 1 60,000 10 ee 6 6 1 14 ee ee ee 
59,987 Do. 6 96 Pret. besween land 60,000 10 as 6 6 6 1 1 A se vis 
63,400 Do. 4% Debs. . vd P .. | 100 si 4 4 4 1 ads i s 
800,000 Do. i « Debs ee 100 es af 00 98 — xd ee ee ee 
800,000 Do. B Deb. Stock. ee 100 ee 97 — 97. 97 — 97 e. ee * 
99,901 | Edison & Swan Utd., A " shrs.; £8 pd., 1 to 99, b Nil i $ ss ^. 1 na 1 a i i : 
17,189 Do. a A u shares, 01 7,189 ee 5 Nil Nil $ ae -— 8 8 ee ° ee i 
0283 Do. 4% Deb. Btock Red. 100 4 4 4 4 — 88 86 — 88 v ‘ ee a 
100, 0004 Do. 5 96 9nd Deb. Stock Prov. Certs, all pd. 100 b b b 5 90 — 95 90 — 96 m os oe ! 
112,100 | Hleotric Construction 1 to 119,100 9 6 4 és 12— 3 1— i T "d 
81,800 Do. a 7 96 Cum. Pref., 1 to 81,800 7 7 7 ee 2 Te — ee ae 
200,000 Do. do. 4 Porp. 1st Mort. Deb. Sk. Btock 4 4 4 4 % 89 = 92 89 — 99 ee eo ee 
25,000 | General Electric Co. (1 Cum. Pref, oa 1 b 5 6 e: 9i1— 9i 9i— 9i E bs : 
200,000 Do. do. Mort. Deb. Stock 4 4 4 4 92 — 96 92 — 06 ee " ee 
78,000 | Gt. Se pier Ori! A” 4 95 1 to 78,000 1 xs 8 4 4 11 ot 11 iy " — 
96,000 N & Batley 5 Cum. Pref. es s4 10 a 7 7 7 1 1 1 11 rs ie T 
t IP rs ERE i [abd lacy | tog AE SES RENE 
* a D T.). yate Orks, e se oe s. ` 
200,000 Do. do. 4 ors. D M - 6 4% 4 4 161 — a 53 53 54) 4 
41,978 Do. do. ort. Deb. Stock | Stock 108 — 110 1084 —1 SN 
108,022 Do. do. Scrip. 50 95 paid .. ii "M ss ia 57 — 59 b7À— 59 584 vd +4 
60,000 | India-Rubber, Gutta-Peroha & "Telegraph" orks. 10 10 1 5 10% 17 11 17 18 oe 
10,000 |¢ł Do. do. Pret. 410 paid v 10 6 6 6 5 7 — 7 es as " 
600,070 | London United Trams (1901), 1 to 50,007 ex 10 "E 8 6 8 7— 9 7— 9 és "S 
899,990 Do. do. 60,008 to 100,000 (£4 paid) ae 10 ss 8 6 8 2— 8 2— 8 T sa si 
125,000 Do. do. 5 % Cum. Pref., 1 to 125,000 .. 10 m b b 6 94— 10 10 9H : 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock ..| 100 : 4 4 4 95 — 98 96 — 98 97 $a 
814,016 | Metropolitan N Trams, Deſd. à EN 1 Nil N Ni 8 A — i A&— 32 4J- , 
600,000 Do. 5 % Cum. Pref. : $3 v 1 5 96 5 96 5 6 $— 1 — 1 19/6 18/8 — 
850,000 Do. 43 % Deb. Stock Red. . 100 @e ee ég 44 1 —106 104—106 ee oe 
24,500 Potteries E. Tro., 20,001 to um, Fret, 90,00 to 46,000 10 w 5 t% 8— 9 8— 9 p A 
21,500 Do 96 Cum. Pret. » 1 to 30,000 & 40,001 to 44,600 10 ee 5 6 6 9 — 94 9 — 9 eo "E [] 
245,000 A Deb. 8 xs ‘4 .. | 100 $a 4$ 43 50 108 —106 108 — 1 i ss : 
87,850 Construction and Maintenance 12 20 5 90 15 15 B3 — 80 83 — 85 882 8324 — à 
150,0001 4 96 Deb. Bds., 1 to 1,500 Red. 1909 100 4 4 4 4 100 —102 100 — 103 is 95 
8,599,200 c.a Do d. E. R., Lon., b 96 Profit Shar. 8. Nts. ee eo ee ee 6 5 98 —100 98 — 100 98 0 
640,000 | Waterloo & City Railway, Ord, Stock 100 800 Bà Bà 8à 101 —104 101 — 104 102 ee "x 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116, 608. 6 84 8 Nil Nil a 1 24 > " 
66,666 Do. 6% C. P., 80,001 to 80, 000 & 125,001 to 141,686 b is 6 || Nil Nil — 4 : . 
246,806 Do. 4% lat Mort. Deb. Stock s ? 100 ics 4 4 96 4 96 80 — 85 B0 — 85 , 
ELECTRICITY SUPPLY COMPANIES. 
. — 1 
14,000 | Bromley (Kent) E.L. & P. 1 to 14,000 s b vs 6 § 51— 57 62 Of T is 
60,000 do. 44 96 1st. deb. stock ..| 100 43 , 108 —106 108 —106 ee s ; 
29,871 Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 6 10 10 9 91 a ds i i ! 
10,628 Do. do. 7 qj Cum. Pref. b 7 * as ae " 
800,000 | Central Electric Supply 4 , Guar. Deb. ria .. | 100 4 * 102 —106 102 —105 104 109 ae 
80,000 | Charing Cross and ind ectricity Bu b 8 * 4 5} 4— 5 98/9 85/- — 
80,000 Do. do. do. ad b % 5 18— 4 96/3 88/9 — 
40, 000 Do. QUA NICE Coa Pri. 5 * 1 — 4 4— 4 as Ge 
40,000 Do. 1 ee b X 4 — 4 4 — ee ee ee 
420,000 Do. do. 4% od Btock Red. .. | 100 * 4 4 96 101 —108 101 —108 102 a A 
496 Chelsea size Bopp Ord ee ee 6 h g~ D 8 d 6 y D — 5 5 51% 58 z ee 
170.805 City ort London Elec BM VY ord. Shook Hed. 606 "NS 5 87 110 — 113 xd 103— 11 1012 10$ 1 
» * U aas (] D D . — 8 — 
40,000 Do. 6 % Cum. Pref., 1 to 40,600. 10 | 6% | 6 6% 18 — 14 xd| 18—1 : i : 
400,000! Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. vi * 5 6 & 128 — 198 —196 i vx 
800,000 Do. 43 Y 2nd Db. Stk., Prov. Crts., all pd. | 100 * 43 43% 101 —108 101 —108 T " ds 
40,000 | County of Durham Electrical Power, Ord. . és 2 0 4 4% 1j— et xd 1j— e Ps RR 
50,000 Do. do. 5% Pref. .. b Oy b 5 96. 5 — xd 5 — 54 ^ 4s 
40,000 Conny of Doi. Eleotrio L shting, Ord. 1—40,000 10 y! 4 b 8 — 9 xd 8— 9 è a 
80,000 do. Fei MEM UMS 10 * 6 6 114— 124 xd 113— 12} 112 ‘ — 
400,0001 De do. 4 Deb. Stock i 90 Hi 4 109 —112 109 —112 1104 : 
400,000 Do. do. 2nd Deb. Stock . Stock x 101 —108 101 —108 
80,000 | Edmundson's Electric Corporation, Ord. Shares 6 * 1 b 968 34— af 8t— MA i 
80,000 Do. do. 6 95 Cum. Pref.. m 6 6 5 — 5 — ee š 
820,000 Do. do. 44 % 1st Mort Deb. Stk 100 - * 4 108 —106 108 —106 oe sà 
10,000 | Folkestone, 1 to 10,000 . s E 5 RS 61 " e. 
10,000 Do. 6 96 Cum. Pref., 1 to 10,000 es s b -— E Vs 5 5 — xd — M 
16,000 Do. 43 lst. Deb. Btock ee ee ee 100 ee 4 43 101 —104 101 —104 eo ws. ee 
18,000 | Hove, 1 to 18, 88 s be n 6 ae 9 9 9 RS js 
10,000 Do. New (£5 10s. paid) s i : £3 oe 9 — 9 A SR 
87,309 Do. 4 % Deb. Stoc eo ee ee ee 100 oe 4 4 4 98 —101 98 —101 ee eo 
7,800 Do. 4496 Deb. Stock .. ..| 100 vs 43 43 98 —101 98 —101 ie Sa 
21,000 | Kensington and Pama rh Electric Ord. 6 10 1 12 10 91— 101 91— 10} d và 
90,000 Do. do. do. Deben. Stk. | Stock | 4 4 4 4 98 —101 98 —101 s i ve 
111,000 | London Eleotric Bupply e imited, Ord. 8 Ni 8 4 2— 2 — ite i 
60,000 Do do. do. 6 % Pret.. 5 6 6 6 6 5 — 5 — 51 A 
874,395 do. 4 96 1st Mort. Deb. Stk. Red. | Stock | 4 4 4 4 98 —101 98 —101 ve ae d 
200,000 Metropolitan Electric Supply, 1 to 100,000 . b 7 10 10 — xd 83 8j x: 
76,121 Do. 96 Cum. Pref. 1—71,106, £3 pd. b 4 "n PM vi 
220,000: Do. 4496 lst Mort. Deben. Stock .. ‘à 4 110 —114 110 —114 ‘ T s 
250,0001 Do. 96 Mort. Deben. Stock Redem.7| Stock 95 — 97 95 — 97 we ; 
250,000 | Midland Electric Corporation, 44 % lst PE Deb. 100 4 101 —108 96 101 —108 s S - 
75,000 | Newcastle-on-Tyne, : to 75,000 es b E 8 8 8 74— xd 72— es ër PA 
15,000 Do. 5 % Pref., 1 to 75,000 is aie 6 s 5% 6 5 6 — è ii — 
10,852 | Notting Hill Electric Lighting "- 10 6 4 8 7 14% 18 — 18 — 14 e c 
64,000 Do. do. 4% lst Mort. Deb... ee 100 4 4 4 4 97 md 99 xd 97 — 99 ee ee 
18,500 | Oxford, to 96 and 407 to 18,810 s Pe b és 6a 7 7 64— 7 è 
60,000 Do. 4% Deb. Stock .. ..| 100 is 4 4 4 99 —101 99 —101 8 " «s; 
40,000 | 8t. James' and Pall Mall Eleotrio Light, Ord. 3 b 144 144 143 124 9 — 10 9 — 10 9} 94 
160,000: Do. ão. Bi S. Deb Btock Red. .. | 100 84 83 8495 96 — 98 96 — 98 : : : 
12,000 | Smithfield Markets Electrio jupply, Ord. .. E b 4 4 4 g 2i— 22 91— 393 : ig 
60,000 Do. do. 4% Deb. Stock | Stock | 4 4 4 4 76 — 80 70 — s i 2 
65,000 | South London Electricit Supply Or os ER 5 1 8 4 4% 8 — xd 8 — «s aa 
108,700 | South Met. Elec. Lt. & Power (Ord.. we 1 N i 24% P m 
85,368 (Late Blackheath and Greenwich 4'1 90 Pret.. ds 1 Nil 7 7 7 M— 1 1 25/74 as T 
148,292 Dist. E.L.Co. 0 44 96 1st Deb. Stk. 100 44 4$ 4$ 43 108 —106 xd 108 —106 vs se 
60,000 | Urban Electric Bupp "C m os oe b b b b b 4- au 1— i v 
80,000 Do. 6 % Cum. Pret. 6 b 5 b 6 — xd 443— 5 — 
900,000 Do. 40 44 % 1st Mort. Db. Stk. Red 100 Se vs 44 43 102 —104 xd| 102 —104 1024 i 
110,000 | Westminster Electrio Supply, Ord. .. a 5 12 5 184 l4 18 103 16 10 9 A 
28,151 Do do. 96 Cum. Pref, vs 6 b b b 6 bh— 5 578— sh, 53 d : 


(Originally 5 Red. to 44 from 81st Dec., 1905.) 


Shares not officially quoted: Mackay Compani ord., 64—65. Pref. 764—7 
t Unless otherwise stated all shares are fully paid. bes K Interim: dividends, 
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REVIEWS. 


Steam Turbines: with an Appendix on Gas Turbines 
and the Future of Heat Engines. By Dr. A. STODOLA. 
London: Archibald Constable & Co. 1905. Price 
218. net. 


Our feeling on laying down Dr. L. C. Loewenstein's 
translation, from the second German edition of Prof. 
Stodola's work on steam turbines, is that of admiration for 
the painstaking work of the author. Whether the steam 
turbine is, or is not. the passing fashion which some con- 
sider it to be, the present activity in turning out turbines in 
manufacturers’ workshops, together with the vast amount of 
experimental work which is now taking place, renders this 
translation particularly opportune. It serves throughout to 
afford to the designer of and experimenter with turbines a 
concise view of the scientific aspect of the question. Only too 
often are steam turbine experiments undertaken with badly 
designed blades and nozzles, and dangerous conditions of 
rotation. The author’s preface to the first German edition, 
although written two years ago, applies to turbine builders 
with even more weight to-day than when it was penned. In 
it he says :— 

“ The great majority of those concerned will witness with 
indifference the economic loss of one of their number con- 
ducting a fruitless experiment ; but to thoughtful men, such 
an occurrence, which is, unfortunately, only too frequent, is 
regarded as a common loss, even without considering the 
fact that no one would like to be placed in a similar position. 
Steam turbine building especially affords numerous examples 
of the necessity of combining constructive activity with 
scientific principles. For instance, we might refer to the 
importance of previously determining the exact dimensions 
of a rotating wheel whose periphery reaches almost the 
velocity of a bullet, in order that the existing stresses in the 
material do not at any place exceed tle allowable limits. 
Or, again, how disadvantageous it would be in the case of 
the horizontally rotating disk wheels that have lately come 
into use, and whose diameters attain considerable dimen- 
sions, to determine experimentally after first constructing, 
how much the disks deflect on account of their own weight, 
and how much they again straighten out due to their centri- 
fugal force; the latter a point of great importance, if we 
consider the scraping of the blades in the narrow clearance. 
What dangers the designer risks when he attempts the 
building of steam turbines without having exact knowledge 
of the phenomena of the so-called critical velocity. Finally, 
we could ask, is it ‘economical ' even to apply for a patent 
for a certain turbine system in which the greater part of the 
attainable work is destroved before the steam has even reached 
the rotating wheel?“ / 

The general contents are arranged in the following 
order: —(1) Elementary Theory of the Steam Turbine, (a) 
Axial Turbines ; (^) Radial Turbines. (2) Theory of the 
Steam Turbine Thermodynamically Considered, («) The 
Steady Flow of Steam; (^) The Laws of Energy in Axial 
and Radial Turbines ; (3) Construction of the most Impor- 
tant Turbine Parte, and the Critical Angular Velocity of a 
Multiple Loaded Shaft. (4) Steam Turbine Types. (5) 
Special Problems of Steam Turbine Theory and Construc- 
tion. There isan Appendix on the “ Future of the Heat 
Engine." As may be judged from the foregoing, the book 
appeals chiefly to the designer who is a mathematician, and 
its one defect is an absence of detail concerning the 
mechanical features of some of the variations of the Parsons 
turbine which have lately come to the front. 

À special feature is the Appendix, which, being concerned 
with future progress, is mainly speculative, but consists of 
speculation built on sound premisses. At the very outset the 
author warns his readers against perpetual motion engines 
of two types ; in the first class we have machines that create 
work, t.e., that produce work from nothing, or deliver more 


work than is brought into them ; in the second class we 
have machines that undertake to transform heat into work, 
without changing anything else in the surroundings. In 
regard to the first, the words “ conservation of energy " 
supply the answer to the re-discoverers of this mare's nest. 
The second is a more insidious fallacy. ‘The second 
fundamental law of thermo-dynamics says that this perpetual 
motion of the second type is impossible even with ideal 
machines—that is, even with frictionless non-conducting 
engines. . The proof for this law is not an absolute 
one; it is cumulative—that is, the results hitherto derived 
from it have without exception been confirmed by experience 
. . . . The entirely false conception of how a law of nature 
must be * proved " has led many inventors to believe, in 
direct contradiction to the second fundamental law of thermo- 
dynamics, that their invention is an exception, thereby 
destroying the truth of the law. . . . This second law is 
found to represent a controlling principle of all natural 
phenomena, and has, scientifically speaking, the same degree 
of certainty as the law of conservation of energy... . 
Over the entire remaining region of scientific research the 
law has been confirmed by innumerable experiments. There- 
fore, we may earnestly urge the inventor not to spend his 
means in carrying out any idea that would contradict the 
second Jaw of thermo-dynamics.“ 1 

Further on we have a recital of. the leading fundamental 
laws governing the energy utilisation of heat eugines of any 
type, worded as follows :— 

“1. Decreasing the passive resistances, such as friction, 
throttling, &c., avoiding heat losses of every type. 

* 2. Adding the heat or conducting the combustion at the 
highest possible temperature, abstracting the heat at the 
lowest practicable temperature, avoiding to the greatest 
possible extent, non-reveraible changes of condition. 

** 8. Utilisation of the given-off heat and the application 
of regenerators where the kind of combustible and the work 
processes permit, so long as we can construct practical and 
efficient regenerators." 

Various suggestions for securing these conditions are dealt 
with, among which is what the author terms a cycle process 
with permanent superheat, in which highly superheated 
steam expands isothermally with constant farther heating. 
The only recorded attempt to secure this is that of Pictet, 
who injected hydro-carbons into a highly-heated and com- 
pressed mixture of steam and air, igniting them and using 
the products in a piston motor for the performance of work. 
Working non-condensing, Pictet’s device becomes a petroleum 
motor with water injection (a project which, although Dr. 
Stodola does not mention the fact, is, we believe, almost as 
old as the Otto cycle). Working condensing Pictet's device 
would need larger auxiliary machinery for the air pump and 
compressor, a result which would absorb all the advantages 
given by the process. 

Multiple fluid steam engines are discussed, and an 
interesting account is given of the troubles met with in 
practice with Josse's sulphurous acid engine. But this, 
together with a eulogy of the thermodynamic achievements 
of the Diesel type of engine, and Lorenz's striking present- 
ment of the electro-chemistry of the direct production of 
electricity from coal, must be left for the reader's own 
perusal. 

With regard to the gas turbine, the author is not quite 80 
pessimistic as was Mr. Dugald Clerk in a recent utterance, 
but says what should suffice to deter many would-be 
inventors :-—'* Only when the mechanical efficiency of the 
compression reaches an exceedingly good value, and when 
the utilisation of the flow energy in a turbine has been con- 
siderably increased, or when substances have been found 
of sufficient, stability beyond red heat, will the gas turbine 
be taken up in the industrial world." 

We can only accord unstinted praise to this excellent 
work. Primarily it is a designer's hand-book, but it has a 
high value for the reasons we have stated. Dr. Stodola has 
already issued a third and larger German edition of his work. 
The English translation of that edition will be awaited with 
interest. Meanwhile the present volume will supply the 
needs of all save, perhaps, a score of designers desirous of 
keeping ahead of Continental progress, by learning all that 
that progress has to teach, and considering it in the light of 
their own experience. 
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Modern Turbine Practice and Water-Power Plants. 
By Joun WOLF Tuvnso. London: Constable & Co. 
1906. Price 16s. net. > 


This book is very practical. The author commences by 
giving an explanation of the uniform symbol methods he uses 
throughout the book, and he follows this by a short glossary 
of technical terms. He is a believer in European turbine 
methods rather than American methods, and yet one has 
always heard such wonderful stories of the efficiencies of 
American turbines in the testing flume at Holyoke. It 


appears that the manner of this testing is as follows: All 


turbines are tested under a head of only some 20 ft., and 
from the high efficiency thus obtained they are claimed by 
their makers to be of that efficiency, whereas, under the head 
for which they are intended to work, they may be far from 
efficient. 
properly, as also the American habit of making the same 
wheel for all falls. In France, where the turbine has not 
kept up with its early promise, and makers of turbines copy 
even American patterns, they do not go so far as this, for 
one of the largest manufacturers offers four, series to suit 


heads from 1 metre to 60 metres. It even appears to be the 


case that the tested turbine at Holyoke is specially smoothed 
and polished, and exceeds the commercial article in efficiency. 
The author considers that a guarantee should be given for 
an efficiency test in place.. He quotes a case where the 
maker was willing to guarantee an efficiency of 80 per cent. 
for a turbine tested in the Holyoke flume, but would only 
guarantee 73 per cent. if it was to be tested in place under 
the head of 110 ft. 

This from an American or Canadian author, as we take 
him to be, shows that turbine construction is not of a high 
order over there: it may be that this is due partly to the 
fact that so many falls have an excess of water, and it may 
be due partly to the want of competition with good European 
examples. | 

Early in the book comes a chapter on the steam turbine. 
It seems out of place, and would have been perhaps as well 
omitted, for nobody is going to buy this book for what it 
says on steam turbines, it being too largely a water turbine 
~ treatise. ö i 

In the section on turbine installations it appears that all 
the wheels described and illustrated are European. No 
English example is given, though we fancy there are no 
better wheels to be obtained than those of Gunther, of 
Oldham, or the vortex wheel of Gilkes, of Kendal. Of the 
latter wheel the author hardly seems to be aware, for we 
find no reference to the vortex wheel as such. American 
inward flow turbines are regulated by that crude expedient, 
the cylinder gate, whose only recommendation is that it is 
cheap. It is only at full gate opening, however, that the 
author claims the American type of wheel to bea vortex. 
The true vortex wheel is, of course, a very different affair, 
and has very different guide blades, few in number, and 
carefully curved and pivoted. 

This book is not a guide to the design of turbines. 
Perhaps the author considers it sufficient to leave design to 
manufacturers. He deals ruther with general installations, 
and these are illustrated in many cases. 

From this he passes to the subject of accessories, discussing 
„draft tubes,“ stop valves, which are usually gate valves in 
America, throttle valves, governors, and speed regulation. 
Regulation of a turbine is difficult, because water is heavy 
and inelastic, and the flow of water in a pipe cannot be 
checked without raising its pressure— perhaps dangerously. 
Relief valves with long movement are advised, to relieve 
pressure in the penstock should the wheel gate be closed. 
The Lombard valve is described, and also the by-pass device, 
which is better in some ways, but less economical. Stand 
pipes are also advised, and fly-wheels are recommended to 
steady the turbine, though they cannot, of course, help the 
penstock in the way of pressure relief. No mention is made 
of the use of an air vessel to relieve pressure, and to assist 
in maintaining or starting a good flow of water after a con- 
siderable check in the demand. | 

In Part II the civil engineering part of the subject is 
dealt with in the way of tail races, conduits or head races, 
gates and so on, and then the general question of the develop- 
ment of a water power is dealt with. A few good remarks 
are made on anchor ice and frazil. 


The author condemns such crude methods very 


An appendix is added in the shape of a paper by A. V. 
Garratt, in which the dynamics of water receive attention, 
and here we find some good words for the air vessel if large 
enough and if kept fall of air by a pump, for air disappears 
so soon into water under pressure. There should be.no 
difficulty in restraining this absorptiye actien. . Would not 
a slight addition of paraffin or oil into the air chamber 
serve as a shield between air and water? : 

As a general word we should say this is a book for the 
power engineer who does not wish to design wheels but 
works; he will design his works from the flow of water 
necessary for a wheel of a given power at a given efficiency, 
and this efficiency he will have to specify, and it must be 
proved in place. To this engineer the book will be valuable. 


Steam Turbines: Their Development, Styles of Build, 
Construction and Use. By WILHELM GENTZOR. 
Translated from the German by ARTHUR R. LIDDELL. 
London: Longmans, Green & Co. 1906. Price 21s. 
net. 


We must confess that it is possible to learn more concern- 
ing steam turbine problems from more concise publications 
than is contained in the 367 pages and: 637 illustrations of 
this book. Not that we would imply that the labours of the 
author, who apparently holds (or held) a position in the 
German Patent Office, are wholly vain. Such an implication 
would be unjust to a conscientiously compiled. catalogue of 
patent abstracts and patent drawings, which enumerates the 
good, bad and indifferent to a length not before attempted. 

So far as the translator is concerned, his work, on the 
whole, has been done but moderately well. Why such a 
literal Teutonism as “styles of build" in the very title? 
Or, on p. 7, why the sentence, ** He obtained an efficiency 
of 20 E. H.P. at a speed of 5,000 r.p.m., and a steam con- 
sumption of 40 lb. per *.H.P." ?—a misuse of the term 
efficiency which is repeated on page 157. Again, why the 
repeated use of the term conaxial?  Euphonically, its use 
might be defended, but it lacks the precedent of text-book 
use, which is more important than the hall-mark of 
dictionary mention. A sentence taken at random from page 
281, in which we read “a prevention of the unintended 
passage of the steam by the pressure of the surfaces one upon 
another has to be given up," is not quite háppily expressed. 
A page or two further we read of a pressureless jet of 
steam "—a too-Teutonic rendering for steam which has 
expanded to a point of partial vacuum. 

Passing from the delinquencies of the translator to those 
of that more important personage, the author, we have to 
remind the latter that science is cosmopolitan. This the 
author seems to have failed to realise. Infected by the anti- 
Parsons spirit, which is rather marked in Germany, he has 
time after time given first place in his chapters on specific 
details to an invention relating thereto patented recently by 
one of his own nationality, sctting this quite out of its 
chronological order, and giving second or third mention to 
considerably earlier patents in the name of Parsons. 

The compilation, as a whole, savours of the files of the 
patent office rather than of the manufacturer's drawing 
office. As a record of patents, arranged under various 
headings, it is, despite a questionable classification of 
pressure and velocity turbines, likely to be of considerable 
value, and will probably be used to discomfit several 
would-be inventors of new (?) devices in connection with 
steam turbines. | 


—— ——— MÀ — — À— —À 


Alternating Currents: Their Theory, Generation 
and Transformation. By Aurrep Hay, D. Sc., 
M.I.E.E. London and New York: Harper & Bros. 
1905. Price 6s. net. 


A book by Dr. Hay on „Alternating Currents” will 
naturally find its way to the book shelves of every electrical 
engineer, whether his knowledge of alternating current theory 
be superficial or profound. To readers of Science Abstracts 
the initials ** A. H.,“ besides being the most familiar, are 
always a guarantee that the abstract is interesting, and many 
of us have made our first acquaintance with novel points in 
theory and practice in these abstracts. Our only complaint 
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against the book is that it is too short, and consequently 
many things of importance to beginners have to be omitted, 
but this, we fancy, is the feature that will recommend it 
most to the working electrician for whom it is intended. 

The hook describes in a general manner the principles and 
construction of measuring instruments, generators, motors, 
transformers and converters. It contains good descriptions 
of instruments and machines recently invented which have 
not been previously described in any text-book, and the 
author clears up successfully many of the theoretical 
difficulties which hamper the practical engineer. He very 
properly, since the book is elementary, explains principles on 
the sine wave assumption, but he carefully points out, when 
necessary, the limitations this introduces into the theory. 

The author uses the word “ auto-transformer " as being the 
equivalent of compensator. It would, perbaps, be better to 
make a distinction between the two, and better still to drop 
the first word altogether. The dispersion coefficient of an 
induction motor is defined after Heyland and Behrend. 
Personally, we much prefer Potier and Behn-Eschenburg’s 
definition as, when the transformer analogy is fully worked 
out, the equations are much simpler. 

In conclusion, we must mention that there are many con- 
structional details clearly described in the book which are not 
to be found elsewhere. We have much pleasure in recom- 
mending the book to electricians. 


The Alternating Current Circuit and Motor. 
 PERREN Mavcock. London: Whittaker & Co. 
and Enlarged Edition. 1905. Price 4s. 6d. net. 


The second edition of this work is more than double the 
size of the first, a considerable amount of new matter con- 
cerning polyphase and single-phase motors having been 
added. This book is intended for those who have difficulty 
in understanding the mathematical language in which the 
theory is usually clothed, and the author states that he will 
be satisfied if it lead young students and those ignorant of 
mathematics to take something more than a superficial 
interest in alternating current work. The task the author 
has set himself to accomplish is by no means an easy one, 
and a second edition being called for is prima farie evidence 
that he has been at least partially successful. The alternating 
current circuit studied without mathematics reminds one of 
the play of Hamlet with the Prince of Denmark excluded. 
We think that parts of the book are helpful to the beginner, 
and that parts may mislead him. It will, therefore, be 
instructive to dwell upon the latter. 

It is stated that the original portion of the work has been 
subjected to a careful revision. "There are, however, a good 
many misprints and errors still left in it. As early as p. 3 
we have undirectional written for unidirectional. This 
might easily puzzle a beginner. On p. 71 we read that 
reactance varies as inductance divided by capacity ! And on 
the next page, that impedance varies as resistance plus react- 
ance. "These statements are, of course, quite erroneous, and 
are contradicted by tlie correct, statements given on p. 97. 
In several places there is a lack of precision about the words 
chosen. For instance, we are told that ‘the momentum of 
the water expends its energy on the pipe." In dynamics, 
momentum means mass multiplied by velocity, and although 
jt is obvious what the author means, it is a pity that he does 
notexpress it otherwise. He also uses ** strain " in the sense 
of „stress,“ but this may be intentional, as in several cases 
he slightly alters the usual definitions. It is stated ina 
foot-note to p. 94 that the formula for reactance (2 x n L) 
requires for its proof the differential calculus. It is an easy 
task, however, to devise an elementary proof, and many have 
been given. 

We agree (p. 101) that the idea of a ** wattless current“ 
is difficult to grasp, but to offer an analogy giving “a rough 
but useful explanation is certainly misleading. It serves no 
useful purpose to give mechanical analogies of mathematical 
fictions. We think that the analogies have been elaborated 
too far, and we are not at all impressed or instructed by 
Prof. Forbes’s mechanical devices. The reader gets the 
impression that the whole theory is based on the shakiest 
foundations. It would have been sufficient merely to explain 
that self-inductance acts like inertia, and a condenser acts 
like a spring. 


By W. 


Second 


It is doubtful whether it does any good to explain to the 
elementary student the theory of the phenomena of skin 
resistance when he has only the haziest notions of self and 
mutual inductance. On p. 88 it is stated that Lord 
Kelvin has shown that in the case of a current at a frequency 
of 150, the current penetrates the copper conductor to a 
depth of about 3 millimetres only." Similar statements are 
to be found in much more pretentious books. The problem 
Lord Kelvin discusses is the following :—A long straight 
cylindrical rod forming the inside conductor of & concentric 
main carries an alternating current. In this case, owing to 
some of the lines of force being linked to more filaments of 
current than others, the density of the current varies over 
the cross-section of the conductor. 

All filaments of current at the same distance from the 
axis of the conductor are in the same phase, and have the 
same amplitude. We can therefore picture the current in 
the conductor as being built up of concentric cylindrical 
sheets. When the frequency is high, some of these sheets 
are flowing in one direction, and others in the opposite 
direction. The current in the conductor at any instant is 
the algebraical sum of these currents, and so the power 
wasted in heating the conductor is greater than that expended 
by a direct current equal to the effective value of the sum 
of the alternating currents. " 

He proves also that the effective value of the intensity of 
the current is a maximum at the surface, and that it steadily 
diminishes as we approach the axis. Even along the axis 
the effective value of the current is never zero, The “ depth 
of 3 millimetres " refers to the thickness of a hollow cylinder 


of the same outside diameter as the given conductor, along 


which if a steady current, whose magnitude equals the 
effective value of the alternating current, flows, the power 
expended will be the same as in the alternating current case. 
The author's explanations of the Kelvin effect although 
ingenious are quite inadequate, and may well prove quite 
misleading. ' 

The latter part of the book treats of the polyphase motor, 
and we think that it will beappreciated by youthful electricians. 
The diagrams, of which there are 140, are clearly drawn 
and instructive. We have searched in vain for the“ firm ' 
line arrows " referred toin fig. 931. We hope that in the 
next edition the author will make a radical revision of the 
early part of the work. It would be quite easy to make it 
scientifically correct, and it would well repay the trouble: 
Perhaps it would be advisable not to attempt to explain the 
theory of the skin effect to beginners. 


Dynamo- Electrice Machinery, By S. P. THOMPSON, 


D. Sc., F.R.S. Vol. II, Alternating-Current Machinery. 
Seventh edition. London: E. & F. N. Spon, Ltd. 
1905. Price 308. net. 


Dr. Thompson's “ Dynamo-Electric Machinery" is un- 
questionably the leading treatise on this subject. Each 
successive edition hears renewed evidence of the care with 
which its author has now for very many years placed before 
students and engineers, the results of his work and study in 
this branch of electrical engineering. Nine years have 
elapsed since the publication of the sixth edition. "The 


volume before us comprises the second half of the seventh 


edition, and is devoted to the subject of Alternating- 
Current Machinery." This sub-division into two volumes is 
of especial advantage to the second volume since, the 
historical treatment, having alresdy been covered in the first 
volume, the reader's interest is secured from the very first 
pages. 

Allusion is made on p. 3 to the flickering of glow lamps 
atlow periodicities, and 20 cycles is mentioned as a rough 
limit. It would have been well to point out that glow lamps, 
if of low candle-power and high voltage, may flicker at 
higher periodicities. 

Thus a 250-volt carbon filament lamp for a given candle- 
power will begin to flicker at à much higher periodicity than 
would be the case with a 125-volt lamp of the same candle- 
power. For this reason the Oerlikon Co. (Elektrische 
Bahnen, January 24th, 1906, P. 46), employ 20-volt glow 
lamps for lighting their single-phase rolling-stock, which is 
operated from a 15-cycle trolley line. 
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In a footnote on p. 9, the author credits Dr. Fleming 
with finding, subsequent to 1894, that certain transformers 
worked with a distinctly higher efficiency when operated by 
an alternator giving & peaked curve than when operated by 

one giving a nearly pure sine curve of electromotive force. 

When and by whom this was first observed it may be hard 
to say. It is however, certain that Ernst Danielson in 
1891, when associated with the Thomson-Houston Electric 
Co., of Lynn, U.S.A., repeatedly measured and recorded core 
losses 10 per cent. higher for a given transformer when 
supplied from a smooth core (surface-wound) alternator 
than when supplied at the same pressure from an alternator 
with one slot per pole, and with its windings embedded in 
slots. The first observation of the discrepancy came as a 
surprise, and the wattmeter was sent to the standardising 
laboratory with the complaint that it was out of order. 

Chapter II is devoted to a highly interesting study of 
periodic functions which do not follow a simple sine law. 
One misses, however, certain familiar features and the 
corresponding equation, which embellished the article when 
originally published last. Spring in one of our engineering 
contemporaries. 

In Chapter III, entitled ** Alternators,” some 40 pages 
are devoted to descriptions of Mordey's and Ferranti's early 
types, and to the equally obsolete inductor types with which 
most of thé large manufacturing companies have burnt their 
fingers at one time or another. "These descriptions take up 
valuable space, and as there is but little in the text of a 
nature to indicate that they are not standard practice, the 
consequence is that students employ their time endeavouring 
to acquire a knowledge of the least readily understood and 
least useful types. If students are so unfortunate as to 
succeed in assimilating this subject, they have simply 
so much more to unlearn in actual practice. There is, 
nevertheless, a great amount of useful matter in this 
chapter which, if it stands alone in the next edition, will 
enhance the value of the book from the educational stand- 
point. On p. 101 it is pointed out that polyphase generators 
are not only much lighter, and consequently cheaper, than 
single-phasers of the same type and output, but that the 
reactions due to the armature currents are relatively much 
less than is the case with single-phase machines. It is im- 
portant that there should be a more general realisation of 
this point. 

Chapters dealing with the calculation of E.M.F. and regu- 
lation and with winding schemes, prepare the way for 
Chapters VII and VIIT, which deal with the design of alter- 
nators from the -synthetical and analytical standpoints 
respectively. In the latter chapter, some 14 designs fur- 
nished by a number of manufacturing firms are given in con- 
siderable detail. 
of this sort is one of the most important and useful innova- 
tions in the recent editions of Dr. Thompson’s books. In 
the older books by various writers on this subject, a cursory 
glance through gave an impression that many valuable data 
were accessible. A more thorough attempt to compile the 
data was, however, almost invariably disappointing. Nowa- 
days, really exhaustively complete data of fairly modern 
machines are published in these treatises of Dr. Thompson’s, 
as also in those by Arnold and by Fischer-Hinnen. The 
reader rarely has the remotest conception of the vast amount 
of very careful and painstaking work involved in compiling 
such complete data specifications as he will find in Dr. 

‘Thompson’s book. 

One naturally turns with great interest to Chapter IX on 
Steam Turbine Alternators, and in spite of the rapidity of 
developments in this line, one also finds here a number of 
very complete descriptions of turbo-alternators, together 
with a highly interesting discussion of the subject. 

The next few chapters deal with various types of trans- 
formers, comprising motor-generators, cascade converters, 
frequency changers, rotatory converters and static trans- 
formers. Most of these types are not only explained by the 
aid of examples from practice, but are also discussed from 
the designing standpoint. 

The last 160 pages comprise a thorough treatment of 
polyphase and single-phase induction motors, and the data 
of some 11 designs from actual practice are analysed. 
Amongst these are some distinctly inferior designs ; but this 
should do no harm, since by the time the reader has 


The inclusion of elaborate tabulated data 


thoroughly assimilated the principles of the first 733 pages, 
it will be his own fault if he fails to discriminate. 

It is to be hoped that another nine years will not be 
allowed to elapse between successive editions. In the form 
that the book has assumed in the present edition, it should 
be quite practicable every year to replace the less satisfactory 
examples from practice by new designs. The chapters in 
which Dr. Thompson has dealt with fundamental principles 
will always be up-to-date. Were a new edition to be 
brought out punctually once a year on this plan, it would 
always be certain of a cordial welcome. 


High-Tension Power Transmission. A Series of Papers 
and Discussions presented at the Meetings of the American 
Institute of Electrical Engineers. New York: The 
McGraw Publishing Co. 1905. Price $3.00. 


This book contains several papers and discussions which 
have appeared in the 7'ransactions of the American Institute 
of Electrical Engineers during the pes two years. All the 
papers treat of matters concerning the transmission of power 
by high pressure currents, and the meetings of the Institute 
at which they were presented were held directly under the 
auspices of the Committee on High-Tension Transmission. 
We welcome the appearance in one volume of these papers, 
originally scattered through many numbers of the Trans- 
actions, as by their publication in one book a great deal of 
valuable information is presented in a form most convenient 
for reference. Several of the papers deal with details of 
overhead construction, and particular attention is given to 
the insulation of lines for very high pressures, the limitation 
to the working voltage being at present fixed by the degrec 
to which the line insulation can be carried out. | 

The first paper, which is by Mr. R. D. Mershon, deals 
with the standardisation of wooden insulator pins. Iron or 
steel pins for insulators have only recently been introduced 
in America, and as wooden pins are unknown in Europe, the 
subject is not of absorbing interest to engineers on this side 
of the Atlantic. It is just as well for us, however, that 
this paper should be included amongst the others, as most 
of the important installations in America have wooden pins 
for the transmission lines, and the paper is really a mathe- 
matical consideration of the fibre stresses in such pins, and 
a recommendation as regards standard dimensions and 
methods of construction. Pro standard dimensions 
are given for pins of all lengths from those standing 5 in. 
above the cross arms to those standing 19 in. The burning 
of these same insulator pins comes in for treatment in 
another paper by Mr. Cheaney. This has been a source of 
considerable trouble on some American lines, chiefly on those 
running along the coast and liable to salt deposits in the 
form of fine spray. A large number of burnt pins are illus- 
trated, but it is in many cases difficult to account for the 
facts observed. The evils of pin burning are unlikely to 
trouble us in Europe, however, for the simple reason that we 
use only pins of iron or steel. In the newer lines the 
Americans are doing the same, so that pin burning is not 
likely to be much heard of in the future. 

Insulators claim treatment in a paper by Mr. Blackwell, 
and the testing of these is fully dealt with. Attention is 
called to the fact that the shape of the potential wave has a 
pronounced effect in breaking down the insulation. A wave 
can be either flat topped or peaked, so that the maximum 
instantaneous pressure is much less or much greater 
than that of a sine wave of the same root mean 
square voltage. The pressure as read by the voltmeter, it 
is pointed out, is little guide to the maximum strain on the 
insulation, since, for the same indication on the instrament, 
the maximum pressures for different machines may differ as 
much as two to one. As affecting insulation considerations, 
it is noted that moisture in the atmosphere affects the arc- 
ing distance; in steam a given pressure will jump twice as 
far, and in fog 25 per cent. farther than under ordinary con- 
ditions. Also at an altitude where the air is rarefied, 
the arc will jamp to a greater distance. In this paper on 
the testing of high tension insulators, a description of the 
usual tests is given, and it is suggested that the puncture 
test should be at twice the pressure for which the insulator 
is to be employed in practice. The pressure is to be applied 


Vol. 58. No. 1,481, APRIL 13, 1906.) 


THE ELECTRICAL REVIEW. 


611 


between the head where the wire is fastened on and the 
interior of the insulator where the pin goes, for one minute, 
and according to this standard, insulators intended to work 
on a 50,000-volt line will have to stand 100,000 volts. As 
on a 50,000-volt line the potential of any conductor to 
ground would be about 29,000 volts, the above test gives a 
factor of safety of nearly 34 to 1. The necessity for test- 
ing a new form of insulator under conditions closely 
approaching those under which it will work when the line is 
erected, is insisted on. It is easy to imitate the conditions 
of wind and rain by employing a sprinkling nozzle supplied 
with water at a pressure of 50 lb. to the sq. in. and playing 
it on the insulator being tested at an angle of about 30* 
with the ground. 

Still bearing on the subject of insulation, & paper by Mr. 
C. E. Skinner, and discussion, follow on bringing high tension 
conductors into buildings, and several illustrations of different 
methods are given. This is an important matter, as the 
combining of a perfectly satisfactory manner of taking the 
end strain of the line with the keeping up of the insulation 
to full line strength has not always been easy of attainment. 
A very usual method is to bring the wires through long insu- 
lating bushes mounted in a plate glass window, and lines 
working at a pressure of 60,000 volts have been dealt with 
quite satisfactorily in this way. Necessarily much depends 
on the amount of shielding which the wires require from the 
weather, as the less the shielding the easier i8 it to combine 
the two requirements above mentioned. 

Amongst other things discussed is the protection of high 
pressure transmission lines from lightning discharges, ard 
when we mention that the author of the paper introducing 
the subject was Mr. Wirt, it will be at once recognised that 
plenty of experience was brought to bear on the matter. 
Mr. Wirt was of opinion that the transmission line should 
be protected from lightning discharges by suitable apparatus 
placed in the station, and that it was not necessary to use 
grounded guard wires above the line, though he would make 
an exception in the case of lines on which the poles were 
shattered with great frequency. Nevertheless, we have here, 
as on all the subjects dealt with in this volume, many 
thoughts of many minds, and there is no doubt that grounded 
wires save the poles and act as a shield to prevent the 
potential of the line wires from rising to anything like the 
same as if the grounded wires were absent. There is every 
reason to believe that, for main transmission lines in America 
steel tower construction will be largely adopted in the future, 
and with this the shattering of the poles due to lightning 
will altogether disappear. At the same time, withthe higher 
pressures coming into use, the protection of the system 

eraly becomes more difficult, and the discussion before 
us shows that there is by no means uniformity of opinion on 
the subject. 

As bearing on the matter of steel tower construction, there 
is an interesting paper on long spans by Mr. F. O. Blackwell. 
The use of copper and aluminium wire is discussed, bat the 
writer does not appear to arrive at any very definite con- 
clusion as to which is the more advantageous. In the 
Guanajuato transmission line, instanced as the best example 
of a long span line in America, the steel towers are spaced 
12 to the mile, or 440 ft. apart. A usual spacing for wooden 
poles is 40 to the mile, so that the insulators used with the 
steel construction are less than one-third as many. These 
being considered the weak points in the line, the reliability of 
operation is increased, due to their reduction as well as to the 
greater solidity of the towers themselves as compared with 
wooden poles. The discussion on this matter is one of the 
longest in the book, and brings out many important 
points. 

Leaving overhead work, the operation and maintenance of 
high-tension underground systems, and the protection of 
cables from arcs due to failure of adjacent cables, are matters 
dealt with in other papers. A long and interesting discussion 
followed the reading of the former, in which each engineer 
taking part gave his experience, and indicated where he had 
found most of his troubles. There is a paper on the Y 
versus A connection of transformers, from the discussion 
on which it appears that opinions on the two ways of con- 
necting up are equally divided. On the whole, the v 
connection with grounded neutral appears to be favoured 
by the majority. The use of ground shields in. trans- 


formers is, we observe, condemned by nearly all the 
engineers who took part in the discussion on this subject. 
Switching and automatic cut-out gears also come in for 
consideration in this work, as well as the effect, of synchronous 
motors for rectifying the phase on long lines. With regard 
to the latter, it is mentioned in the discussion that when the 
Cauvery Falls-Kolar transmission line had reached the limit 
of its capacity, the installation of a 1, 000-K w. rotary con- 
denser enabled 50 per cent. more power to be tranemitted 
over the line. It may be mentioned, however, that ina very 
long line, working at very high voltage, instead of a con- 
denser being needed to compensate for self-induction, an 
inductance might be needed to compensate for the line 
charging current. Another matter of interest discussed is 
the choice of frequency for very long lines. The opener of 
the discussion shows in a table that, while a 200-mile three- 
phase line will deliver at 60,000 volta 4,500 Kw. at 60 
cycles, it will deliver 11,250 Kw. at 25 cycles if the inductance 
voltage is, in both cases, 20 per cent. Every one knows, of 
course, that there is a great advantage in reducing the fre- 

uency for long-distance transmission, but it is a curious 
act that the longest line in the world—the Bay Counties 
line in California — and the highest voltage line — the 
Missouri River Power Co. in Montana—are both operating 
at 60 cycles. 

The report of the Committee on High-Tension Transmis- 
sion is included in the book, and forms a fitting summary 
to the whole. This report gives a large amount of important 
information collected from the engineers in charge of power 
plants all over the States. We are of opinion that every one 
interested in the electrical transmission of power should 
possess a work of reference which gets into such small bulk 
so large an amount of valuable and practical information. 


The Commercial Management of Engineering 
Works. By Francis G. Burton. Manchester: The 
Scientific Publishing Co. Second Edition. 1905. Price 
12s. 6d. net. 


Although the nature of one business varies too much from 
that of another to enable laws to be laid down for dealing with 
the question of organisation on the best lines, the remarks 
contained in this book, which covers the whole field in the 
direction of management of an industrial concern— namely, 
from the duties of the directors to those of the shop manager 
and foremen—will be of interest to those associated with the 
management and running of works. 

The legal position of the directors, secretary and accountant 
according to our company law are first considered, and the 
inference will commend itself to many that the secretarial 
duties do not include interference in the every-day business of 
the concern. There is no doubt that the old-fashioned 
method of making a company secretary also the business 
manager is out of date. The Companies’ Act, 1900, is 
reprinted, and will, no doubt, be of interest for reference 
purposes. 

The lines of organisation traced out in this book assume 
that the business will be controlled by a board of directors, 
and managed by a general manager. Although there is 
some difference of opinion on this subject, we think the 


. management of a limited company is better handled in this 


way than by allocating to some of the directors the duties of 
departmental managers, which is sometimes done. A director 
will not necessarily make a good departmental manager, and 
when once installed in this position, his removal is some- - 
times difficult, and at all times unpleasant ; and this method 
is not to be recommended, excepting in the case of very large 
concerns, where the management cannot be vested in one 
individual. 

It is doubtful whether the organisation laid down in the 
book appreciates sufficiently that modern industrial concerns 
require dividing into two parts, namely, the commercial and 
the executive, and that to all intents and purposes the 
executive must be subservient to the commercial. | 

There seems to be a notion in many quarters that a highly 
technical business, such as many of the engineering branches 
present, must necessarily be managed by engine rs. 
Examples to be found in every-day life will, however, prove 
the fallacy of this, and a successful business will nowadays 
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be managed either by à commercial man, or by a commercial 
engineer. In either case it is a commercial spirit, which is 
required to dominate a successful business. 

There is a tendency in some quarters to carry a sub- 
division of the staff too far, and to create too many depart- 
ments, without sufficient control. This invariably results in 
confusion, delay in dealing with matters, and often in 
friction between the departments concerned. This evil has 
a appreciated and avoided in the lines laid down in this 

k. r | 

The duties of the general manager are outlined, and the 
scope of the drawing office and subordinate officials are touched 
on. The commercial department is rightly divided into two 
parts, namely, the purchase and the sales, and the various 
details setting forth the functions of these branches are out- 
lined in some detail. - 

The latter part of the book is taken up in dealing with the 
duties of the works manager, and a good deal of space is 
devoted to the question of cost accounts, method and system 
of paying workmen, arrival at a proper prime cost basis, &c. 


Whilst it would be folly to argue that the information con- 


tained in this book was likely to assist materially in turning 
a losing concern into a paying one, or to transform an 
ordinary individual into an organiser, it can, at all eventa, 
be commended to those interested in the working of 
industrial concerng, as containing much that will be of 
interest to them. 


— di 


Practical Electric Wiring for Lighting Installa- 
tions, By CHARLES C. METCALFE. London: Harper 
and Bros. 1905. Price 5s. 


In this work the author assumes some knowledge of 
electrical matters, and does not devote much space to the 
elements of the subject, but passes on rapidly to the 
instruction in wiring. 

The chapters on * Fitting and General Arrangement " 
and System describe how the work should be done. A 
large number of illustrations are used, and the author par- 
ticularly emphasises and explains the details which are 
necessary to high-class work. If wiring contractors and 
wiremen would carry out the instructions given in this book, 
there would be little complaint of unsatisfactory electric 
light wiring. Although the author gives as his opinion that 
wood-casing is likely to be in general use long after many of 
the present systems have been forgotten, he deals fully with 
metal conduit work. ` 

The chapters on * Wires and Cables" contain. useful 
information and sound advice. The author rightly points 
out that “ the careless handling and connecting of the flexible 
cord have led to more failures and complaints against the 
electric ight than anything else.” | | 

The chapter on Joints ” is illustrated from photographs. 
The author deyotes considerable space to this portion of the 
work, but reminds the reader that joints should be avoided 
as far as possible. 

As an example of the practical nature of the book, it may 
be noticed that the author advises front connections to all 
distributing boards—a point frequently overlooked, but of 
considerable importance. 

The work concludes with a specification and a description 
of a country house installation. This is given to assist 


architects and others interested in electric lighting. The 


use, as suggested, in one room of lamps running in series is 
not good, and a three-way switch of the pattern advised 
would not be installed at the present time. With these 
exceptions, the arrangement is good. | 

The book fulfils the claim of the author that it is a 
practical work, suitable for the use of students taking courses 
in wiring and electric lighting at technical schools. 


The Steam Engine Indicator and Indicator Dia- 
grams, By W. Worsy Beaumont. London: The 
Electrician Printing and Publishing Co., Ltd. Second 
edition. Price 6s. net. 


The reviewer was one of the many engineers who were 
nurtured on the first edition of this book. Passing 


from recognised text- books on steam 5 general 


to its particular details, he then found Worby 
Beaumont's book to be the most illuminating of those 
he perused on the subject of the indicator. Therefore, 
the second edition came in the guise of an old friend, 
filled out through the accretions of intervening years. Not, 
however, expanded to bulkiness, but merely, enlarged to 
describe new forms of indicator gear which have been 
evolved to meet the modern conditions of high speed, high 
pressure, and (in internal combustion engine) high 
temperatures. Historically accurate, free from aught but 
simple mathematical equations, it is no less useful in its new 
form, than when it first appeared. That usefulness will 
continue, even if the present tendency to belittle the term 
indicated horse-power spreads as it bids fair to do. 
With the direct coupling of engines of all kinds to electric 
generators, one branch of the profession at any rate 
speaks and thinks in brake-horse-power-hours or kilowatt- 
hours. Even the successors of this generation will—unless 
everything be turbine driven—need the indicator, which is 
to an engineer what the stethoscope is to the doctor, namely, 
the discoverer of the way in which the valve gear is perform- 
ing its functions. 


Electricity Meters. By H. G. SoLoxox. London: 


Charles Griffin & Co. 1906. Price 168. net. 


This book deals fully with this much-neglected and very 
badly treated, but most important instrument. The subject 
is an interesting one, and deserves close attention from 
supply engineers, who will find this work both interesting 
and instructive. The author regrets that it is difficult to 
keep this ciass of book up to date, but as mention is made 
of the Holden electrolytic meter, he has succeeded better 
than is usual. 

In the introduction the author classes maximum demand 
indicators as meters; it is a pity that he has not confined 
the use of the word meter to the integrating watt-hour or 
ampere-hour meter, and not included under the general style 
* meter " such other devices as clocks and ammeters, which 
are other names for hour meters and maximum demand 
indicators. The author suggests that too many meters 
cannot be used by the station engineer. This cannot be 
called a very sensible statement. E 

The important question of error limits has been gone into 
fully, and the figures given for the limits allowed in Germany 
are worth attention. The method is scientific, but as it 
allows an error of 6 per cent. at full load, our own 
regulations are superior. The author rightly points out 
that the error limits for small meters are too narrow. 
Attention is called to the common method of installing 


meters which are too large for the ordinary full load, and yet 


always specifying that meters must be capable of carrying 
overload. 

The author deals fully with the requirements of and gives 
a great deal of information about present-day meters, and 
goes fully into the principles of them. It is incorrect, how- 
ever, to say that alternating-current meters are always watt- 
hour meters ; *nearly always" is more accurate. Thereisan 
unnecessary display of mathematics whenever possible. 

In dealing with three-wire meters, the author shows the 
possibilities of errors when the two sides are unbalanced. 
The errors are not of much importance when the shunt coil 
is connected between the outers ; they only amount to 2 per 
cent. if the pressures between the two sides differ by 20 per 
cent., and the currents also by 20 per cent. The worst case 
occurs when the shunt coil is connected to one side only 
of the system. This, surely, is an unusual and obviously 
erroneous method, not requiring much mathematics to prove 
it. Perhaps the ignorance of some engineers may war- 
rant its being dealt with, but there is no need to give the 
errors, as is done in the appendix, to the , jg th part of 1 
per cent. | 

The main portion of the book is devoted to descriptions 
of meters, which are complete and well illustrated. We 
read that tramcar meters must carry 25 per cent. overload 
almost indefinitely. This is one of the unpractical remarks 
found occasionally, and suggests more book knowledge than 
practical experience. 

The portion of the book dealing with alternating-current 
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induction meters should be especially valuable, as the litera- 
ture in this country is scarce, and nearly all meters of this 
type are of foreign origin. 

The author concludes with a chapter on the mechanical 
features necessary for a good meter, and one on the testing 
of meters. There is a table of percentage errors for every 
jth second above and below 60 seconds, from 40 to 80, but 
the author has not pointed out that owing to the difficulty 
of measuring }th second accurately, 60 seconds is not long 
enough for testing meters. This part of the work is, how- 
ever, full of important points which deserve the careful 
attention of those engaged in testing meters. 

The work is commendable, and the printing and illus- 
trations are good. 


By J. G. HORNER. 
1906. Price 12s. 6d. 


Modern Milling Machines. 
London : Crosby Lockwood & Co. 


net. 


Modern milling is by no means so modern as many work- 
shop men imagine, for we have sometimes been surprised to 
find special milling machines of long standing in old- 
established shops—machines of a type that we had regarded 
as essentially modern. The earliest milling tool is probably 
the saw for timber. f 

The saw has also been used for metals for many years, 
both in flat and circular form: but the saw was not an 
instrument of precision, but merely one of division, which 
should leave surfaces that could be finished by more accu- 
rately working tools. Asa matter of fact, the principle of 
the milling cutter is found in the common grindstone, the 
surface of which is roughly hacked into numerous divided 
areas, each of which represents a distinct cutting edge; for 
it is by the multitude of cutting edges that the milling 
cutter does its work in its own special way. 

The really modern cutter, however, is rightly stated to be 
due to the emery wheel as a precise grinder. A milling 
cutter blank is turned and bored out of annealed tool steel. 
On this accurate blank teeth are cut by milling cutters, the 
finished cut blank is hardened, and it is finally finished by 
accurate grinding upon an emery wheel. Without this 
grinding no cutter, even if sharp, could do good work, for it 
is always somewhat warped out of shape by the process of 
hardening, and on even the best of work each revolution of 
a milling cutter is often visible, be it only by a variation in 
the light reflected from the milled surface by reason of some 
microscupic inequality of cut. The author states that 
Vaucanson, who died in 1782, made milling cutters, and 
one is in existence in the United States with teeth shaped as 
for gear cutting, but fine and of irregular pitch, and not 
unlike a saw. é 

As milling has extended its operations over a wider field, 
so have the forms of milling machines varied and other 
machine tool forms have been pressed into the service. 
One cannot finish a long surface true by milling, but lathe 
beds are now rough cut by a single built-up milling cutter 
which roughs ont the whole of the top surface of the bed at 
one operation. In this work the cutter is carried by a 
horizontal spindle borne on the cross slide of what is practi- 
cally a planing machine with a slow movement of the bed. 
A lathe bed thus machined is then ready, after a rest of 
three weeks or so to cast off its internal stresses and warp, to 
be finish planed. Wheel blanks are now turned, ready for 
gear cutting, in a milling machine, and the teeth are cut on 
the blank of another milling cutter. Surfaces are machined 
flat by inserted tooth cutters carried on vertical or on hori- 
zontal spindles in modified forms of slotting machines, the 
spindle of the cutter replacing the vertical slide of the 
latter. 

The boring mill is modified to form a milling machine, 
and generally the milling machine, as with other machine 
tools, takes on as many shapes as does the chameleon hues : 
the time-honoured six machines—the lathe, the drill, 
the boring mill, shaper, slotter and planer—no longer are 
distinguishable as distinct machines, but all merge into each 
other, as special tools are uow made for particular pieces of 
work. 

All this and much more may be gathered in or from 
between the lines of Mr. Horner's book, and shopmen wlio 
have not got away from the regime of the single cutting 
tools, but who would like to do so, should study this book. 


The milling machine is not one for careless or unskilled 
attendance, nor is it a machine that can be set to work on 


the silicified surfaces of castings straight from the fettler's 


brush. For success to attend on milling, the fettler's brush 
must be a spray of water following a 24-hours acidulation 
with dilute sulphuric acid, for no milling cutter will keep an 
edge on the skin of a casting. Matters would be even worse 
did not the cutters work, so to speak, up-hill, the silicious 
surface being attacked only at the commencement of a cut. 

In the book before us will be found descriptions of the 
usual forms of milling machines, such as the. plano- 
miller, the Lincoln miller and the Browne & Sharpe 
Universal miller. These various machines are well illustrated 
by sections of details, and their salient points dre well. 
brought out. | 
. Needless to say, when working on steel the most copious 
lubrication of the cutter preferably with lard oil is necessary, 
while with cast-iron dry working, as usual, prevails. 

Milling cutters in themselves are a subject of considerable 
study. ‘The speed, rate of feed, number and pitch of tooth 
will all bear a load of argument pro and con, while the rela- 
tion of spindle diameter to cutter diameter has naturally a 
close connection with machine capacity, for small cutters 
cannot have heavy spindles, and heavily pressed work will 
deflect a spindle until the stress is so great that the cutter 
bites freely and runs into the work, only to cease cutting as 
the pressure is relieved. These and other points all come 
under the author’s purview. | 

‘Phe making of cutters is somewhat briefly treated, but 
this is a book for users rather than makers, and we fancy 
few manufacturers can make milling cutters as cheaply as 
they can be made by firms who give their whole energies to 
small tool making. Cheaply and well to make milling 


cutters it is requisite to have special machine tools and 


special hardening furnaces. But every firm should sharpen 
its own cutters—preferably in the tool room department— 
and we are glad to see that tlie author speaks favourably of 
the custom pursued by many men of finishing the operation 
with a slip of oilstone or a carborundum stick. A cutter 
thus sharpened will do better work. "There is a useful 
chapter on indexing, calculations and special work, on 
pitches and spirals, &c., and a chapter on spur and bevel gears 
and on feeds and speeds. Indeed, the book is really very 
complete, and there are few shopmen who cannot learn 
from it. : 


Manchester : The . 
Price 158. net. 


Machine Tools. By Tuos. R. Shaw. 
Scientific Publishing Co. 

. Until within quite recent years we do not seem to have 
come across any book on machine tools in this country. 
Americans, who did so much at one time to develop certain 
classes of tools, brought out some excellent catalogues, and 
not a few excellent pamphlets on detail operations, but these 
were usually put forth by interested makers—albeit good. 
Tools have suddenly sprung into prominence once again in 
this country after long years of quicscence and almost death, 
and it has been a not unfortunate coincidence that the new 
tool steel alloys came into being at the same time, and that 
English machine tool makers have stepped ahead of all com- 
petitors. The importation of American tools at one time 
assumed large proportions, partly because there was much of 
real value in them, and partly because our own makers were 
then incapable of supplying the demand. 

But the waking industry proceeded to possess a literature. 
In the present book the author, who is known already as a 
writer on the subject, deals, to some extent historically, with 
the various standard types of machine that have been 
developed under the names of Planing, Shaping, Drilling, 
Boring, Milling, &c. In connection with the planing 
machine section, there are some interesting diagrams 
furnished by Messrs. Crompton & Co., showing the absorption 
of power by the electrical driving of the machines. 
Indeed, the introduction of electrical driving has enabled 
the discovery to be made of what power is required for all 
manner of tool driving. Various motor drives will be found 
illustrated, and there are a large number of excellent illus- 
trations to scale showing machine details. 

So far as we can judge in a book so full of detail and 
crowded with information, the author’s views are good and 
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sound, his criticism and comment fair, and his dynamics 
correct. | 

There is a final general chapter containing many useful 
rules and calculations. 


The School Magnetism and Electricity. By R. H. 
JvpE, M.A, D.Sc. London: W. B. Clive. 1906. 
Price 3s. 6d. 


This book forms one of the well known University 
Tutorial Series. It is intended for use in secondary schools 
and technical colleges. The author examines'carefully the 
foundations on which the modern theories of magnetism and 
electricity are built, and the careful reader will obtain from 
this book a clear grasp of the fundamental facts and prin- 
ciples. The conception of potential is introduced almost 
at the beginning, and the entire treatment i8 founded on it. 

We confess that; we have not very clear ideas as to what 
* electricity," or for the matter of that, what “ potential ” is. 
Still, perhaps, it is hardly wise, even in a treatise for senior 
students, to let them into the secrets of the prison house so 
soon. On p. 25 we read, this influence is called Llectrirul 
Pressure, or more commonly PorENTIAL." And also, * but 
electricity is nof matter, and what the nature of electrical 
pressure may be is not known." It must seem curious to 
the uninitiated to be studying a science which is based on 
a conception, the nature of which is not known. Dr. Jude's 


statement also that electricity is nof matter is, perhaps, a 


trifle too dogmatic. | 

The conception of the potential gradient which the author 
uses freely throughout the book is admirable. It may be 
objected that he is using something the nature of which is 
not known, but this objection does not apply to the utility 
of the conception. Just as we can use imaginary quantities 
in algebra, or for the matter of that in the practical theory 
of the running of alternators most usefully, so we can use 
the conception of potential gradient in electrical engineering. 
We wish that the author had adopted Prof. J. J. Thomson's 
suggestion and called it electric intensity. It would be then 
understood much more easily by electricians who are familiar 
with magnetic intensity. 

The author's treatment of capacity, and his clear exposure 
of the fallacy of the old theory of free and bound" 
charges are to be commended. Altogether his treatment of 
the theory of electrostatics is distinctly good. The discus- 
sion of electro-dynamics, however, is a little too sketchy. 

A useful summary is given at the end of each chapter, 
and there are numerous sets of examples from the London 
Matriculation papers, &c. This will prove a most useful 
book to the student who thinks for himself, and is not pre- 
pared to accept assertions made on the authority of well- 
known names. For students, however, who trust to their 
memory rather than to their thinking faculties, we could 
name more suitable books. 


Elements of the Differential and Integral Calculus. 
By W. A. GRANVILLE, Ph.D. New York: Ginn & Co. 
Price 10s. 6d. 


In the preface it is stated that this volume is the result 
of an effort to write a modern text-book ou the calculus 
which shall be essentially a drill book, and one in which the 
principle that each result should be made intuitionally as 
well as analytically evident to the student has been kept 
constantly in mind." 

We congratulate the author on his production, which is 
exceptionally good. Asa drill book it contains about 1,700 
well selected examples. Typical examples are solved in the 
body of each chapter, so as to enable students the more 
easily to apply the principles to particular cases. A large 
number of the examples have been selected on account of 
their physical significance. The latter part of the book 
treats of the simpler forms of differential equations. 

Altogether the book contains all that is necessary for 
most physical and engineering problems. 

Here and there we notice slips, e.g., on p. 258, example 1, 


ap should be dp : 
0 d dg 


On p. 366, example 17, the solution is arrived at simply 
by assuming ¢* — 1 = 2%, instead of * + 1 22 as 
suggested. | 

We have studied the book carefully, and can only in 
justice to the author heartily recommend it to studenta 
beginning the calculus. 


Single-Phase Commutator Motors, By FRANKLIN 
Punea. Translated by R. F. Looser. London: 
Whittaker & Co. 1906. Price 3s. 6d. net. 


The problems connected with the design of single-phase 
commutator motors are of considerable commercial import- 
ance at the present time, and so a highly original work on 
the subject by one who is obviously thoroughly at home with 
both the theoretical and the practical questions involved will 
be of great interest to many workers in this field. The 
author does not spare the reader. He assumes that he is 
familiar with the ordinary theories of electrical generators, 
and he forces him to think out several difficult points for 
himself. 

On a first reading of the work we have learned many novel 
practical ways of considering the electrical and mechanical 
actions taking place during the working of a motor, which 
more than counterbalance the labour of reading new proofs 
of old theories. The average student will probably be more 
attracted by a book full of easy platitudes, blocks from 
makers’ catalogues, and extracts from papers read to tech- 
nical institutions. ‘fo the thinking student, however, this 
book will be most useful. 

With the exception of the use of J for current, and w for 
resistance, the symbols used are passable. The author's 
mathematical deductions from his assumptions are made 
carefully, and there are few misprints. In. diagrams 16, 19, 
20 ris written instead of J, and we presume that “ vector- 
ally“ on p. 51 is a misprint for vectorially. In a foot note 
to p. 97 it is stated that “a reflection will make it clear 
that the leakage factor “is larger for a single-phase 
winding than for a three-phase winding." We think that 
the author goes too far in making the reader think this out 
for himself. We consult books in order to find out the 
reason of these things. An engineer's intuitions are often 
right, but we prefer to see things for ourselves. 

The two main problems discussed in the book ere the 
effects of self-induction in the armature in diminishing the 
power factor and the sparking at the commutator. The 
treatment of the former problem is sound, and may be con- 
sidered orthodox. The treatment of the latter is highly 
original, although based on Arnold’s methods. The results 
are stated with a confidence which can only have been 
acquired by a lengthy practical experience, and the treatment 
is simple. It differs in many important respects, however, 
from other theories, notably those recently advanced by 
Latour, Press and Perret. It has the great advantage of 
simplicity. 

In the first appendix a carefully thought-out theory of the 
repulsion motor is elaborated, and in the second appendix a 
description is given of recent tests on a series A.C. motor, 
made with an oscillograph by F. Creedy. The mathematical 
discussion in the first appendix is a little too condensed to 
make it easy reading, and as we understand that the author 
is contemplating a larger treatise, we hope that he will 
leave in more of the mathematical working. 


Maver's Wireless Telegraphy. 
Jun. New York: Maver Publishing Co. 
Price $2. | | | 
This work is a fairly comprehensive treatise of the develop- 

ment of wireless telegraphy up to the year 1904, treated 

largely from the historical point of view. Taking into con- 
sideration the fact that the art is still more or less in its 
evolutionary stages, there is not at present a great deal to 
criticise in the work except that unless it is largely re-edited 
from time to time to keep pace with modern progress it will 
rapidly fall out of date. Indeed, the tendency to become 
old fashioned in some respects is already evident, owing to 
lack of information on one or two important aspects which 
the art has recently assumed. This, however, is rather a 


By WILLIAM MAVER, 
1905. 
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misfortune than a fault. The book shows an intelligent 
grasp of the subject by the author, but a postponement of a 
year or two in its production would probably have lent him 
sufficient confidence to enter into some discussion of the 
merits of the various theories and systems which he describes, 
and to delete a number of descriptions of purely “paper 
svstems," which it now contains. So many would-be 
inventors have rushed into the field of wireless telegraphy, 
and so much trash has been written on the subject that it is 
a difficult matter to sift the dross from the gold. The work, 
however, is distinctly above the average of treatises on the 
subject, and the matters referred to above are the most open 
to serious criticism. 

As far as possible the author has avoided treating the 
theory of the subject from the mathematical point of view, 
and has restricted himself to popular explanations. The 
«pening chapters deal with the early history of the subject, 
followed by brief descriptions of such systems as those of 
Phelps, Edison, and Preece. In alluding to the methods of 
wireless telegraphy by induction and spreading of currents, 
however, the author has omitted any reference to what is, 
no doubt, the most remarkable of these earlier methods, viz., 
the system of wireless telephony, of which some use is still 
made in this country by the Post Office. Possibly the 
author has never heard of it, though it accomplishes the clear 
transmission of speech over some three or four miles of sea. 

In treating of the theoretical principles underlying the 
production and propagation of electric waves, considerable 
attention is given to the idea of detached loops of strain 
travelling through the ether, and to the notion of grounded 
loops or “sliding waves" to explain wireless telegraphic 
effects, on principles primarily set out in this journal. 

The chapters devoted to descriptions of systems and 
<letails of apparatus are, for the most part, clear and well 
written, each system being fairly dealt with, and no undue 
preference for any particular method heing evidenced. 

It is principally in references to the methods of tuning 
and production of resonance that the work shows signs of 
falling out of date. It contains no reference to the coupling 
question, which has assumed such importance in this con- 
nection. It is mainly by the method of linking or coupling 
resonant circuits together that perfection iu tuning and 
resonance can be attained. In this respect a careful re- editing 
would be of service, and would greatly enhance the value of 
the book, whilst the proper application of the principle to 
existing systems of wireless telegraphy is already resulting in 
the remodelling of many of them. 

The work is, on the whole, a careful and accurate account 
of wireless methods, so far as they were developed two or 
three years ago, but it will require very considerable revision 
to embrace the soundest up-to-date practice. 


Synchronous and other Multiple Telegraphs. , By 
ALBERT CUSHING CREHORE, Ph.D. New York: McGraw 
Publishing Co. 1905. Price $2.00. 

The first part of this book deals in an interesting and 
instructive manner with the explanation of a duplex-diplex 
Morse system, by means of which, on a line having about 10 or 
12 stations in circuit, any two stations can work to each 
other direct current simplex, whilst the same two stations, 
or any other two stations, can work to each other an alter- 
nating current simplex system at the same time. Such a 
system essentially applies to conditions which do not obtain 
in this country. A two-page description of obtaining a 
quadruplex system by means of superimposing an alternating 
current duplex worked through condensers on a circuit 
already fitted with direct curr ent duplex is given. On p. 46 
is found the following :—* If synchronous telegraphs ever 
come into more general use, it is difficult to say how the 
problem of obtaining synchronism will be solved." It is 
also stated that the number of circuits that can be worked 
on a line is reduced by one when synchronism is obtained 
on the working line itself, and the author suggests as a 
remedy that a heavy copper wire should radiate from a centre 
to various termini, and be used solely for obtaining syn- 
chronism between this centre and the termini. It should 
be remembered that the Baudot multiplex is in general use 
in France, and works well between London and Paris. In 
the Rowland type printing multiplex, the actual working 


currents are utilised for maintaining the synchronism, and it 
is probable in practice that when the lines joining stations 
are long and follow different routes to the synchronising wire, 
the effecta of variable weather in different districts will 
render the actual working conditions anything but ideal. 

“ The Method of Controlling Synchronous Motors by 
Relay Contacts,” given on pages 52 and 62, is very similar 
to that adopted i in the Rowland multiplex. 

The results of some careful and elaborate experiments on 
the manner in which the received currents are split up on 
the segments of a receiving sunflower in a synchronous 
system of multiplex are very interesting, as are also the 


descriptions of working in opposite directions on the same 


wire by means of independently adjustable sunflowers, &c. 

The book may be regarded as a treatise on the general 
application ef alternating currents to telegraphy for the 
purpose of increasing the number of separate instruments 
which can be worked on a single line at the same time, and 
also as an extensive experimental investigation into the miany 
and various conditions which must be fulfilled in order to 
produce and maintain a satisfactory system of synchronous 
multiplex telegraphy. There is not a great deal that is new 
to be learned by the telegraph engineer who has had much 
experience in dealing practically with multiplex telegraphy, 
and there are no descriptions of such well-known multiplex 
systems as the Baudot, Rowland-Typewriting, Delany and 
Mercadier. 


Practical Electro-Chemistry. By BERTRAM BLOUNT. 
1906. Second Edition. London: Archibald Constable 
and Co., Ltd. Price 15s. net. 


This is a reprint of the second edition revised and 
brought up to date; the first edition was published in 
1902, and the second in 1903. It is divided into nine 
sections, the fifth being newly added. This section 
deals with the electro-metallurgy of iron and steel, and 
in 10 es describes in a very concise manner the pro- 
gress which has quite recently been made in this direction, 
and the present position of affairs. 

The earlier experimenters endeavoured to smelt the iron 
direct from its ores by simply replacing the heat energy of 
the fuel by electrical heat energy, but since the blast furnace 
is a more direct and, to some extent, a fairly efficient method 
of utilising the heat, the cost of electrical heat energy in 
almost all localities has proved greater than is the case in 
the more direct blast furnace. Where, however, the 
problem of refining iron or of producing high-grade steels 
or ferro-alloys has to be considered, the question of fuel 
economy, as compared with manipulative and chemical 
difficulties, is less important, and electric furnace refining of 
the pig is already showing signs of commercial application. 
Sec. 5 therefore deals mainly with electric refining and steel 
and ferro-alloy production, and in it are described and 
illustrated the Héroult, the Kjellin, the Gin and the Keller 
furnaces. 

The chapter on electroplating and electrotyping has been 
retained, and this would seem almost a pity, as this branch 
of electro-chemistry is to be found treated in other text- 
books much more fully, whereas here the space might have 
been better taken up by additional information regarding the 
electrolysis of chloride solutions, upon which so little is to be 
found in practical book form. 

The author has, however, retained, and even enlarged, 
the chapter on “Alkali, Chlorine and their Products," 
which, in view of the scattered form of the present text-book. 
information on this point, makes his book valuable to the 
student. 

Twenty-three new illustrations have been added, making 
a total of 69 ; these are chiefly in connection with iron and 
steel and the electrolysis of chloride solutions. 

The book retains its old outward form and is thoroughly 
well indexed. 


Electricity as Applied to Mining. By Lupton, Parr 
and PERKIN. London: Crosby Lockwood & Sons. 
Price 12s. net. 

This work has now reached its second edition, and the 
comparatively short time that has elapsed from its first 
issue shows that a demand for a text-book of this type exists. 
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A thorough revision has been made, and much additional 
new matter has been added, the latter being rendered neces- 
sary by the rapid extension of the application of electric 
power in and about mines. ! 

The subject matter is of a distinctly useful nature, and is 
well adapted to the needs of that section of the community 
for which it has been written. The joint authorship, 
although it has much to recommend it, tends to overlapping, 
and consequently one is prepared for the small amount that we 
find at various places throughout the book. We are of 
opinion that no special end is served by stating Ohm's 


law as the authors have done, namely, a = M using 4 for 


the current in amperes, and v for the pressure density in 
volts instead of the usual c and E; this is more marked, since 
in certain other parts the usual conventions are adopted. 
While no fault can be found with the statements, it is perhaps, 
on the whole, easier for the beginner to master his subject 
if. uniform methods are adhered to in dealing with what are 
in reality similar quantities. 

On p. 70 the authors put forward a strong claim for poly- 
phase motors for coal-cutting, but seem to neglect or ignore 
the very important fact that it is impossible to place an alter- 
nating-current motor in as small a space as a continuous- 
current motor of the same power, a most important factor in 
fixing the class of motor to be used for driving a coal-cutter. 


The chapters on pumping and hauling and coal-cutting 


occupy 42 pages, an amount of space by no means repre- 
sentative of the importance of these operations, as they form 


the most likely cases for the effective application of electric . 


power, of any connected with the mine. 

Again, in discussing winding, the authors are of opinion 
that, so far as speed and control are concerned, as good 
results can be obtained with electric plant as with any other, 
and that steam consumption is less. 

Few would contest these statements nowadays, but the 
ultimate economy is not generally conceded, and Mr. 
Mountain, whose paper they quote, has recently shown that 
the very plant they describe is less economical than many 
large steam plants at present doing this particular class of 
work. Their further remarks on. the subject of winding 
are, however, pertinent, and very much to the point. 

On the whole, the book is well suited to the needs of the 
colliery manager and mining engineer, and to mining 
students in general, and we have no hesitation in recom- 
mending it as a suitable work for those who are interested in 
the application of electricity to the needs of the miner. 


The Energy Chart. By Capt. H. R. Sankey. 
Frost & Sons. 1905. Price 10s. 6d. net. 


The author endeavours in this book to explain the appli- 
cation of the entropy diagram, or as he now terms it, the 
energy chart, to heat engines. A fair sized chart is enclosed 
for 1 Ib. of H,O. The impression created by the book is one of 
respect for the mathematical facility of the author, and a 
strong feeling that students who begin early may use this 
method of engine analysis, but that older engineers will not 
make much use of it. The author is much too familiar 
himself with the subject to make it clear to the reader. 
Thus the latter will not find that the first paragraph on p. 27 
is easy to read with the energy chart, nor p. 26 either. He 
will be unable to derive from the chart the figures in the 
letterpress. A more elementary explanation of the relation 
of the chart to the ordinary tables of properties of steam 
would have been desirable. 

The application of the chart is explained in reference to the 
compound and triple-expansion and other engines, but we think 
that the whole subject might be more clearly treated. That 
is to say, we would have it put into a shape suitable for other 
than the mathematical gymnast. In this respect, however, 
al mathematicians are alike. They are themselves masters 
of a great science, and nothing will persuade them to step 
down from the high estate and write books for less learned 
men. On the contrary, they write for those as clever as 
themselves, and these are just the men who can do without 
their books. We fear that the difficulties of this book will 
rather tend to discourage those who might be willing to take 
up the subject. — The entropy diagram for the engine must 


Rugby : 


be originated from the P. v. diagram, and this is so much 
simpler to work upon, that for all ordinary calculations it is 
probably superior to the newer method which becomes too: 
lengthy and complicated under practical conditions. 

We do not seem to have seen any advance in steam en- 
gineering science from those who use the entropy chart. 
Now, if steam engines had been designed ad initio by men 
familiar with physics, one would have expected to find that. 
smooth internal surfaces were in use years before they were 
introduced. ^ Scientific steam engineering of the sort one 
connects with entropy does not seem to get beyond the paper 
stage. To students who cannot read this book with facility 
we would recommend a preliminary study of Prof. Ripper's 
book on “ The Steam Engine." Thus, Ripper in explaining 
what entropy is says, Entropy is length on a diagram whose 
height is absolute temperature, and whose energy is heat 
units.” This seems to us to be an explanation of what 
entropy is that we have not met with elsewhere, and we are 
surprised that other writers do not endeavour $o convey 
meanings as clearly. No one has, perhaps, done more on 
the subject of the entropy diagram than the author of the 
book before us, and we should like to see him extend his 
work to the end that the wayfaring engineer, though a fool, 
shall not stray therein. "There is nothing like an unfamiliar 
and strange word for disinclining men to study new methods 
and new ideas. To such, the work of Ripper will lead the 
way to the book under review. 


Armature Windings of the Closed Circuit Type. 
By W. Cramp. London: Biggs & Co. 1905. Price 
ls. 6d. : 


This little book appears to have been written fer students 
and for apprentices at the winding bench. Starting from a 
simple Gramme winding, the author leads up, in a most 
careful and detailed manner, to the forms of multipolar 


drum winding which are now universal, omitting those 


complicated forms of winding which are not now fashionable. 
The nomenclature adopted is that of Parshall and Hobart, so 
that the book may be regarded as an introduction $o the 
larger works on dynamo machinery. 


Modern Electric Practice. Edited by Magnus MACLEAN, 
M.A., D.Sc. London: Gresham Publishing Co. 1904. 
6 Vols. Price 9s. each net. 


In these excellent volumes an attempt has been made to 
compile a comprehensive treatise on modern electrotechnics. 
During the last few years the subject has advanced so rapidly 
that it has become well-nigh impossible for any single 
writer to deal with any hope of success, with such a wide 
range of subjects as are here treated. The editor of the 
work, Dr. Magnus Maclean, has, therefore, obtained the co- 
operation of a staff of 34 experts, to write each in his 
special department of theory and practice. Many of these are 
names in the front rank of their subjects, and it was there- 
fore with some diffidence that the reviewers undertook the 
task of writing their notice of the work for these columns. 
They may take this opportunity of expressing their regret 
that this review has been so long delayed, but the delay has 
nevertheless served a purpose, in that it has enabled them 
now to testify as to the usefulness of the work in question, 
which they have frequently had occasion to consult. 

The general get-up of the books is all that could be 
desired ; they are well printed on substantial paper, and no 
pains have been spared to obtain ample and up-to-date infor- 
mation on the subjects dealt with. The diagrams and curves 
are very well reproduced. Some of the information con- 
tained in the volumes has probably never before been 
rendered accessible in book form, and we believe the work 
will be useful as a reference book, not only to the student of 
electro-technics, but also to the specialist. 

The work is divided into five sections comprised in six 
volumes. The first of these sections includes the measuring, 
generating, transforming, and storing of electric currents ; the 
second, electric lighting and power distribution ; the third, 
electric tramways ; the fourth, boilers and prime movers ; 
and the fifth, miscellaneous applications of electricity. 

Vol. I consists of five divisions :— 
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. Electric and magnetic measurements, by Dr. Hay; 
2. Alternating current measurements, by Dr. Marchant ; 
3. Continuous current generators, by Messrs. Mountain 
and Leggat ; | 
1. Alternating current generatora, by Mr. Berg ; and 
9. The continuous-current motor, by Mr. Snell. 

On the perusal of almost any part, the first impression 
made is almost certain to be that of the thoroughly practical 
character of the book. After a long course of the semi- 
ignorance which passes for knowledge in the academic type 
of text-book, where a current measurer is denoted by a circle 
with a line across it, and the only figures of instruments and 


-apparatus are confined to types which ought long since to 


have been relegated to the museum, it is refreshing to find 
here information not only as to methods, but as to the con- 
struction and details of the very many forms of instruments 
available in electro-technical work. Such a figure as fig. 27 
gives an excellent explanation of the inner workings of a 
modern moving-coil ammeter, and throughout the book the 
combination of explanatory diagrams with series of photo- 
graphs of the apparatus discussed vives a graphic idea of the 
actual article, whether it be the imposing field-magnet frame 
of a 2,700-Kw. generator, or the bifilar suspension of a 
moving-coil galvanometer. 

In the earlier parts of the chapter on alternating-current 
measurements is found a lucid explanation of the phenomena 
of wave-form, phase-difference, vectors, &c., which are not 
easy matters to render clear, and the chapters on the con- 
tinuous-current motor contain a mine of information even 
to the specialist. For example, it is doubtful if the informa- 
tion contained in the section on the electric motor as applied 
to electric lift work, along with curves illustrating all the 
properties of such an installation, has ever been previously 
available in book form. The diagrams on p. 257, showing 
the current necessary for the electric driving of various 
collections of machine tools by different systems, are very 
instructive, but no mention is made of the voltage of the 
supply in this case. 

The mistakes we have s detected are not numerous. 
Poggendorff was not the inventor of the form of potentio- 
meter shown on p. 49, though he was probably the first to 
determine the k. u. r. of one cell in terms of that of another 
by means of a calibrated slide wire. 

In the second volume of this work the first section is 
entitled The Measuring, Generating, Transforming and 
Storing of Electric Currents." There is little to be found in 
it, however, about the measuring of current, and we think 
that the first portion by Mr. Field on a.c. motors would 
have gained a great deal in practical value if one chapter 
had been devoted to the testing of induction motors, with 
an elementary explanation of the  Heyland diagram. 
No mention or explanation is made of the factor 

light load current 

short circuit current 
the practical man requires to know about a motor. For 
the rest Mr. Field gives an elementary and clearly illustrated 
explanation of the theory and construction of A.c. machines, 
although the testing of generators and the predetermination of 
voltage drop are quite ignored. We congratulate the author 
on condensing so much information into the space of 74 
pages, but are of opinion that to be of real practical value 
double this space should have been allotted to so important 
a subject. 

The chapters by Mr. Berry on statie transformers form an 
exceedingly useful addition to the book. He deals with the 
main points to be considered in tlie design of transformers 
under different conditions of load factor, and describes 
methods by which bogus loads may be obtained for test 
purposes. We canuot help noting the comparisons which 
are made between the Berry transformer and those of 
other types, never, apparently, to the detriment of the 
former. 

The chapters devoted to storage batteries give little more 
than short descriptions of various cell& which have been or 
which are at present on the market—and here, again, we 
wish that the author had dealt more with the practical 
running of cells aud less with the historical side of his sub- 
ject. One looks in vain in this volume for some remarks 
on the diseases of cells, their causes and remedies. 

The chapters on switches and switchgear give an excellent 


« Which is the key to nearly all that 
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account of the best modern practice in both small and large- 
gears. The illustrations are very good, the types treated of 
being representative of the principal British makers. 

The volume closes with seven short chapters of practical 
value on electric mains, their running underground and 
jointing, &c., with a discussion on fusing and fault localising 
in distributing circuits. 

Volume III of the work is entitled“ Electric Lighting 
and Power Distribution," with a few chapters at the end on 
the permanent way for tramways. The first five chapters, 
by Mr. Esson, deal in a comprehensive way with the subject. 
of power equipment and distribution. After a description 
of the various &ystems with their relative advantages, the 
author goes on to describe different typical power stations. 
examples, however, which are apparently taken from any 
country in the world but. Great Britain. His concluding 
chapters on transmission lines and the cost of electrical 
energy are written in an interesting and lucid way, and 
contait much useful information. : 

The next 90 pages are on the subject of electric lighting 
and wiring, with a very fully illustrated section on fittings, 
artistic and otherwis:. The chapter deals with the supply 
only after it has reached the consumer’s premises, and does 
not treat of the installation and balancing of three or five- 
wire systems in towns. | 

The chapters on are and incaudescent lamps, by Messrs. 
Biliotti and Robertson respectively, form a most valuable 
addition to this work. Mr. Biliotti illustrates and describes. 
the principal makes of arc lamps, and gives a certain amount 
of data regarding their performance in practice. We should 
have liked, however, to see more.data comparing watts per 
mean spherical candle-power taken by the different types 
described. In his article on the incandescent lamp, 
Mr. Robertson gives a most interesting and well illustrated 
account of the manufacture of carbon filament lamps, 
explaining the objects of the various processes, and con- 
cluding with data regarding the most economical lamps to- 
use at different costs of electric power, which the ordinary 
user of lamps would do well to study. Mr. Robertson’s 
intimate and life-long acquaintance with glow lamp manu- 
facture shows itself in the exceedingly practical and thorough 
way in which he has treated his subject. 

The concluding chapters in the book by Messrs. Wignall’ 
and Watlington deal in an instructive way with the subject. 
of permanent way for street tramways. The chapters are 
well written and fully illustrated. 

(To.be concluded.) 


Elementary Electrical Calculations. By W. H. N- 
JAMES and D. L. Sanps. London : Longmans, Green: 
and Co. Price 3s. 6d. 


This little book of 212 pages is evidently intended for- 
elementary electrical engineering students. It is divided’ 
into nine chapters, beginning with one on Units, then Ohm's 
Law, Power and Work, Conversion of Energy, Electro- 
Chemistry, and Photometry. It also contains a series of 
examples for the student to tackle, and answers are given at 
the end of the book. 

In the chapter on Units we are informed that the 
English unit quantity of work is the foot-poundal, but in the: 
next paragraph the authors write : ** A more common unit is. 
the foot-pound.” Now, what is the use of the foot-poundal 
to British engineers ? 

B.A. “ohms” are also dug up out of their grave and re- 
suscitated. Surely B.A. “ohms” do not exist in Manchester, 
and in an up-to-date college ? 3 

The Hydraulic Analogy, and Ohm’s Law are duly dealt 
with in the old, old style, and in these chapters mhos '" 
are introduced to the reader. The writer has never met any 
electrical engineer, or physicist, who ever used a mho” in 
actual life. It is met with only in papers set at exams. by 
cranks, and is of no earthly use to anyone. 

Graphical methods are used freely throughout the book, 
and are even introduced to calculate the resistances of wires 
in parallel. The reviewer thinks graphical methods are over- 
done nowadays, and all the straight line business is sheer waste 
of time. Surely a student can understand“ varies as and 
its applications. If he does not, the straight Tine will not, 
help him much. 
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The chapters on ‘Conversion of Energy,’ 
and Work," are clearly written, and in Transmission of 
Power," the graphical method is usefully applied to show 
Kelvin’s law, and should interest students. The following 
chapters on  * Electro-Chemistry " and “ Photometry " 
contain useful examples to the elementary student. 

Altogether the book is above the average “electrical 
arithmetic," and the numerous worked examples should be 
helpful to the student. The diagrams and printing are 
excellent. 

A table of logarithms at the end might further enhance 
the value of the book. 


Engineering Tables and Data, By W. W. F. PULLEN, 
Wh.Sc., M.I.E.E. Manchester : The Scientific Publishing 
Co. Second edition. Price 2s. 6d. 


When opening a book on engineering tables, one can 
reasonably expect to find information bearing directly upon 
the subject. . The book under review is decidedly dis- 
appointing in this respect, for an engineer will not find 
much that could not be obtained from an up-to-date treatise 
on heat. 

The book contains 81 pages, of which 45 are devoted to 

ure mathematics, and a synopsis of mathematical formule, 
having no direct physical reference at all. 

Fourteen pages are devoted to the properties of saturated 
steam, leaving 22 for everything else. These 22 pages 
contain Temperature Conversion Diagrams, Table of Water 
Pressure, Density of Water, Specific Heat, Combustion Con- 
stants, Mechanical Equivalent of Heat, Superheated Steam, 
The Throttling Calorimeter, Temperature Entropy Table, 
Thermal Efficiency of Steam Engine and British and Metric 
Systems. 

There are no tables or data on the mechanical, magnetic 
or electrical properties of iron and steel. There is nothing 
mechanical abont it. 

If an engineer or student of engineering requires such 

r? 


formula as tan z = z + cq "^ 


v? = 2 fs; kinetic energy = z m vs, and so on. ` 
One might have expected tables of constants on the 
strength of materials, but such information is conspicuous 
by its absence. 
The binding and general get-up of the book are good, but 
the back covers a multitude of sins—of omission. 


. . he surely requires 


Practical Pattern Making. By HERBERT AUGHTIE, 
A.M.I.Mech.E. Manchester: The Scientific Publishing 
Co. Price 4s. net. 


The author has written primarily for pattern makers, 
foundrymen, and apprentices, but his clearly-written and 
well-illustrated book may be commended to the drawing 
office. The latter department is often not so thoughtful as 
it might be, and is responsible for designs which, with care 
and attention, might be handled more cheaply by both 
pattern-makers and moulders. The book is chiefly written 
for the pattern-maker, but foundry methods are freely dis- 
cussed, as the construction of a pattern and the preparation 
of the mould require simultaneous consideration. 

The general scope of the book may be best judged from 
the headings of some of its chapters : I. Moulding in Green 
.Sand—contraction—taper—details of construction—machin- 
ing allowances—filleting—rapping and lifting plates—cores 
and core prints—dowels. IV. Patterns Built in Segments 
—turning tools—templates and chucks—open joints. V. 
Pipe Patterns—fluted columns. IX. Fragile Patterns— 
patterns for plate moulding—scctional patterns. X. Toothed- 
wheel patterns—worm patterns. XI. Arrangement of Core- 
boxes—use of plaster of paris—screw propellers—oblique 
patterns—framed patterns. XII. Boxed-up Patterns—hori- 
zontal flanges—solid patterns built up in sections additions 
to patterns due to exigencies of casting registration of 
patterns. 


and “ Power 


THE NEUTRAL MARKETS OF THE WORLD 
THEIR OPPORTUNITIES. 


IV.—PERv. 


As in Brazil, so also in Peru, the natural advantages of the country, 
in the shape of easily accessible water power, combined with the 
development which is taking place in its industrial and com- 
mercial relations, offer great opportuni‘ies for the extension of 
electrical enterprise. Added to this, the Government is prepared 
to give the greatest possible encouragement to undertakings which 
have for their object the improvement of the country and its 
industries. a 

Peru covers an area of 695,743 sq. miles, and an unofficial 
estimate recently made gives the population as about 5,000,000. 
A wonderful expansion of enterprise has recently been shown in 
the matter of railways, lighting and other works, and it is, 
therefore, not surprising to find that the trade of the 
country has increased to a marvellous extent. Since 1900 
the imports have almost doubled, until in 1904 they amounted to 
44, 298,003. The figures for 1903 were 43, 783,380, and for 1902 
43, 428, 283. The exports, on the other hand, have gradually and 
consistently decreased, from £4,498,000 in 1900, to £4,067,000 in 
1904. The imports from the United Kingdom are greatly in 
excess of those from other countries, and are slightly in 
excess of those from Germany and the United States together; 
the imports from these two countries, however, have increased 
in recent years in a far greater ratio than those from 
the United Kingdom. In the case of the United States 
the imports have increased 300 per cent. since 1900.  More- 
over, the completion of the Panama Canal will, it is anticipated, 
give à wonderful impetus to the trade of the United Btates with 
Peru, so that British manufacturers will have to pay great atten- 


‘tion to the market if they wish to retain the trade they at 


present hold, and at the same time to gain their share of: the 
increasing demand. 

The detailed figures of trade are extremely belated—the last pub- 
lished statietics deal with 1902; the following particulars will, how- 
ever, give some idea of the trade in electrical goods in that year, 
although they cannot by any means represent the trade as it is to- 
day, for the years since 1902 have shown such a remarkable develop- 
ment that the import figures in this class of goods must have 
greatly changed. The imports of telegraph and telephone appa- 
ratus in 1902 amounted to £2,789, of which £101 were from the 
United Kingdom, £1,141 from Germany, and £901 from the United 
States. The imports of pump machines, motors, &c , amounted to 
£136,214, of which £50,948 were from the United Kingdom, 
£20,755 from Germany, and £56;263 from the United States. 
Other machinery was imported toa value of £27,035, the United 
Kingdom being credited with £5,726, Germany with £5,072, and 
the United States with £12,909. The imports of copper wire 
amounted to £5,791; the imports from the United Kingdom were 
valued at £1,519, those from Germany at £2,147, and those from 
the United States at £1,778. Railway carriages were imported to 
a value of £1,014, of which £98 were from Great Britain, £491 
from Germany, and £270 from the United States. The total 
imports of machinery and parts thereof in 1902 amounted to 
£167,476, and in 1904 these figures had increased to £206,151. The 
imports of metals and manufactures thereof, which amounted to 
£414,049 in 1902, increased to £872,601 in 1904. 

From the above figures it will be seen that in évery item the 
imports from the United States were greater than those from the 
United Kingdom, and it may safely be concluded that this position 
has not been altered in recent years, for it is surprising to find that 
in the majority of cases where new plant, &c., has been eonstructed 
the supplies have been obtained in the United States. British 
manufacturers are still neglecting tLe trade in electrical goods, 
which has had considerable importance in recent years, and bids 
fair to. increase greatly in the future. It is gratifying to find, how- 
ever, that on the whole the commercial intercourse between the 
United Kingdom and Peru is satisfactory, but there is no doubt that 
the trade might be increased if manufacturers and merchants would 
only study more closely the requirenfünts of the market. 

From a general point of view, a marked improvement has been 
shown in the financial and commercial conditions of Peru in recent 
years. The national income is more than double what it was 
10 years ago, and a large sum is being set aside annually for rail- 
way construction. Credit is reviving, as is proved by the gradual 
and not inconsiderable influx of foreign capital, and the formation 
of new companies with capital raised in the country. In this 
respect it is gratifying to find that the largest financial under- 
taking in Peru, viz., the Peruvian Corporation, Ltd., with a capital 
of £16,500,000 is a British undertaking. 

The present Government has among its chief aims that of cover- 
ing the country with a network of railways, and of doing all that 
is possible to encourage foreign immigration and colonisation. It 
is prepared to give to concessionaires valuable consideration in the 
way of land grants, and to guarantee a sure percentage on the 
amounts invested in undertakings which have for their object the 
development of the industrial and commercial condition of the 
country. It is hoped to raise an annual income of £200,000 by 
farming out the proceeds of the tobacco tax, this sum to be used 
for the purpose of the extension of railways, and the con- 
struction of roads and bridges. The roads as a rule are steep 
and bad, and it is anticipated that with easier means of locomotion 
there would be an immediate development of many of the inland 
districts, which abound in mines and fertile land, but which, never- 
theless, are little frequented and poor. It will therefore be 
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evident that great opportunities exist for the application ‘of 
electricity for traction purposes, particularly in view of the 
wonderful supply of natural fuel which exists in the shape of 
accessible water-power. In recent years there has been a great 
development in the construction of electric railways, and in most 
of the undertakings it will be found that United States manu- 
facturers have secured orders for the materia]. The Lima and 
Callao and the Lima and Chorillo electric railways were opened 
to traffic in 1904; the lines were constructed and are operated with 
Peruvian capital, but American material was used. For the Lima and 
Callao tramway, the contract for the line was obtained by Messrs. 
Bolan & Dillon, and for the power station by Messrs. W. R. Grace and 
Co. The trolley system is employed with Brill and Stephenson cars. 
The line between Callao and La Punta—a neighbouring sea bathing 
resort—has also been opened to traffic, as well as the tramways in 
Callao itself. A contract was signed in the early part of last year 
between the Provincial Council and the Ferrocarril Urbano de 
Lima for substituting the electric overhead trolley system for horse 
traction on the tramways of the company, the work to be finished 
within two years. It has also been decided to make an extension 
of over 3 miles of new line, to be ready within the five following 
years. A new company representing American and local capitalists 
succeeds the old one, and the electrical and other material required 
for the unde ing bas been ordered in the United States, as 
happened in the case of Lima’s two suburban lines, now in successful 
operation. Moreover, an association of Lima capitalists has been 
formed to build a second line of electric tramway between Lima 
and Barranco, Miraflores and Chorillos. The railway from Guaqui, 
on Lake Titicaca, to the Alto of La Paz, which was opened to traffic 
in the early part of 1904, has now been connected with the city of 
La Paz by an electric railway. 

The installation of wireless telegraphic communication is also 
being carried out in Peru, and a contract was entered into last 
year by the Peruvian Government with a German company for 
establishing wireless telegraphy between Puerto Bermudez, on the 
Pichis, and Masisea on the Ucayali, the ultimate intention being 
to communicate with Iquitos, on the Amazon. The Peruvian 
Government are, however, debarred by their new contract with the 
Central and South American Telegraph Co., from using the system 
of wireless telegraphy between Peru and the neighbouring 
Republics to the north. 

The soil of Peru is rich in ores of many kinds, and the mining 
industry is advancing rapidly, so that there should also be an 
opening for electrical enterprise as applied to the treatment of 
metals. 

Amongst the electrical plants in opcration in Peru may be men- 
tioned that of the Empresa Electrica de Santa Rosa, with alter- 
nating current from six General Electric single and three-phase 
steam-driven generator sets of 5,000 kw. This plant is stated to 
be the largest electrical power plant at present existing in South 
America. 

The condition of Lima itself has been wonderfully improved in 
recent years by the carrying out of electric railway, lighting, 
telephone and telegraph works; so much so, that it is gradually 
superseding Callao, which it bids fair to absorb, along with 
other coast towns in the vicinity. There should, therefore, be 
still plenty of opportunity for electric traction and cther electrical 
works in the town and district. An electric lighting plant has 
recently been installed in the town of Iquitos, which is also under- 
going great developments. 

As has already been stated, Peru possesses a valuable element in 
the yet undeveloped hydraulic power which exists on both the 


eastern and western slopes of the Cordilleras. The source of this 


supply is the ice-cap which crowns the summit of the range, and 
the continual and exceedingly heavy snow and rain storms of the 
high plateau. All along this vast chain there exists a series of 
lakes practically astride the summit of the Andes at altitudes 
varying from 12,000 to 17,000 ft. above the sea level, and these, 
with the stream to which they give rise, form the source of 
enormous hydraulic energy. The volumes of water which descend 
on the Pacific side are not necessarily very great, but they are 
numerous and constant, and their fall is exceedingly rapid. As 
an example, the River Rimac, which rises on the ice-cap of the 
Cordillera, at an elevation of more than 17,000 ft., joins the 
sea at Callao, with a course not more than 80 miles long. 
This river is alteady used as motive power for generating elec- 
tricity for the Lima-Callao line mentioned above, and could furnish 
constant and unlimited power over any portion of its course. 
Similar conditions exist as regards the numerous other rivers and 
streams passing through the country. In this respect it may be 
mentioned that & well-known electrical engineer was recently 
commissioned by the Government to estimate the resources of Lake 
Titicaca, with a view to its use for the production of electrical 
energy. The engineer in question is stated to have reported that 
by using the stream at Arequipa a force of 6,000 H.P. would be 
obtained, the power necessary for supplying the southern railways 
of Peru. The surplus could be used for lighting the towns, for 
agricultura] and mining operations, and perhaps for electrical 
navigation. It is stated that the project is likely to be carried out 
for supplying energy for the above-mentioned purposes. 

Electrical apparatus of all kinds pays a general duty of 40 per 
cent. ad valorem. Valuations are fixed by the Customs authorities. 
The valuations for accessories, switches, contact makers, &c., vary 
from 60 cents per kilogram to 1:50 sols per kilogram according to 
the material of whichthey are made. Insulators are valued at from 
7 cents to 30 cents per kilogram ; wire and cables from 4 to 85 cents 
per kilogram ; flexible cords from 2:5 to 3°75 sols per kilogram ; 
arc lamps, 15 to 30 sols each; incandescent lamps, 3:5 sols per 
dozen; electric light meters, 15 sols each; Morse's telegraph 
apparatus, 22:5 sols each, without clockwork, 11 sols each; electric 
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bells, 1 sol each ; carbons for arc lamps, 18 cents per kilogram ; 
insulating pipes from 35 to 50 cents per kilogram. Steam or elec- 
trical machinery of all kinds, and hydraulic and other motors, are 
free of duty, asare also agricultural and mining machinery, foundry 
machines, &c. Customs duties are payable in silver sols (sol = 2s.). 
Merchandise imported through Callao is liable to a sur-tax of 1 per 
cent. for the purpose of defraying the expenses of the construction. 
of a National Theatre. 

The currency is composed of gold, silver and copper coinage. 
Gold is the commonest medium, and that in use is almost entirely 
in British sovereigns, of which a considerable number are imported 
annually. 

The following are firms interested in electrical undertakings and 
the importation of electrical goods :— 

Lima.—Empresa de Timbres y Aparatos Electricos; Empresa 
Electrica de Santa Rosa; W. R. Grace & Co. (agents for the 
General Electric Co., of New York); Ludowieg & Co., calle de 
Ucayali; Lima Electric Light Co.; P. Burbank, calle Quilca ;: 
C. M. Schroder & Co., calle Mechormalo ; C. P. Soldan; Peruvian 
Telephone Co., Apartado 846; Chorillos Gas Works; Siemens 
and Halske Aktiengesellschaft ; E. F. Wagner; Central and South 
American Telegraph Co.; West Coast of America Telegraph Co., 
Casilla 209; Peruvian Telegraph Co., Casilla 155; Cia del Ferro- 
carril Electro de Lima y Callao. f 

Mollendo.— Fabrica y Cia de Electricidad ; Bucetich & Co. 

Cerro de Pasco.—The Cerro de Pasco Co. 

As is the case in other parts of South America, a good deal of 
the trade is done by large importing houses in Peru, who have 
their own buying agents in Europe, where payments are made 
against shipping documents. Direct trade is, however, increasing, 
and a good deal of business could be done by suitable travellers. 
It is useless to send out catalogues in English, even although they 
may be illustrated. Spanish is the language of the country, and 
weights and measures should be quoted in the metric system. In 
employing agents and in doing direct trade great care should be 
taken to prove the reliability of the firms dealt with. 

Every facility is given to commercial travellers ; they are allowed 
to enter with their samples on presenting to the Custom House, 
through a responsible agent, an official request to so many 
packages of samples. A bond is presented by the agent who 
undertakes to pay the amount of duty leviable in respect of any of 
the samples that may not be re-shipped within the term specified, 
which is usually 90 days. This process will cost the traveller from 
10s. to £1, and he is then free to go where he likes with his 
samples, without giving an account of them in any part of the 
interior. Besides his business card, the traveller should take a 
letter of recommendation to some known resident in the port 
through which he enters the country, so that the agent may satisfy 
himself as to the status of the traveller. Should a commercial 
traveller enter Bolivia through „Mollendo with his samples and not 
return to Peru, he must send a certificate, signed and vistd by the 
Peruvian Consul at La Paz, to the effect that the said samples have 
entered Bolivia. The Arequipa municipality compels travellers to. 
take out a licence, the cost of which is £2 108. per quarter. 


ELECTRICAL PATENTS EXPIRING IN 1906. 


(Concluded from page 576.) 


16,046. “Electrolysis.” H. Y. Castner. September 7th, 1892. Electrolytic 
production of caustic alkali, chlorine and hypo-chlorite. A cell is constructed 
having twoor three chambers separated by non-porous partitions and com- 
municating underneath by means of a moving layer of mercury or alloy. One 
form of construction consists of a cell with two chambers which are separated 
by a partition, through which passes a shaft carrying a driving pulley at the 
top, and radial helical arms at the lower end. These arms move in a layer 
of mercury and tend to carry it round from one chamber to the other. One 
chamber is filled with water and the other with brine. Chlorine is liberated in 
the anode chamber and escapes as such, or is converted to hypochlorite. The: 
liberated metal amalgamates with the mercury, and is carried under the cathode 
cell, where it forms hydrate. The apparatus is supplied with a cooling chamber, 
through which water circulates. The mercury may be kept moving by means 
of pistons or by tilting. 


16,588. (“ Oxygen and hydrogen." P. Garuti, Italy. September 16th, 1892. (Date 
given under Sec. 108 of Patents, &c., Act, 1883, April 25th, 1892.) Oxygen and 
hydrogen are obtained by the electrolytic decomposition of water rendered 
more conductive by the addition of sulphuric acid, &c. The cell consists of a 
wooden chamber mounted on insulators and having a leaden or other suitable- 
lining. The anodes and cathodes consist of sheets of lead arranged longitu- 
dinally in an inverted case, each of the electrodes being separated from its 
neighbour by aleaden partition or diaphragm. The electrodes are held in 
position by wooden combs resting on blocks, by split forks and by grooved end 
pieces. Ina modified form the diaphragms only extend a portion of the way 
down from the upper surface. The electrodes are connected at either end to- 
conductors, which are insulated where they pass through the electrolyte, the 
bare portion where the connections are made being protected by inverted 
troughs connected by perforations with the electrolytic chambers. The anode 
and cathode chambers are connected by perforations, with the collectors 
surmounted by glass tubes and pipes, having a liquid seal. 


17,093. ‘Electric meters." W. E. Ayrton and T. Mather. September 24th, 
1892. Relates to electrostatic measuring instruments and comprises the con- 
struction of details. To enable the terminals to be connected or disconnected 
with the circuit without danger of shock, they are enclosed in insulating 
material, The metal parts and binding screw aré surrounded by insulating 
material and the terminal is combined with a readily detachable fuse-holder 
containing a fuse retained in position by a cap. An insulating and short- 
circuiting device (a modification of that described in Specification No. 11,862, 
A.D. 1890) consists of two springs actuated by an eccentric, and so arranged that 
the fixed parts of the meter, together with the parts connected with the needle, 
are first disconnected from the terminals and then connected together. In 
instruments with conducting cases insulated from the working parts, in order 
to prevent risk of shock, due to the unequal capacities of the parts connected 
with the respective terminals relatively to the case, aconductor may be attached 
to one of the springs so asto balance the capacities of the parts. To protect 
the instrument, spark gaps are so adjusted as to allow sparks to pass when 
the potential differences between the vital parts, to which the electrodes of the. 
gaps are connected, are less than those required to cause sparks to pass between 
the vital parts. 
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17,1160. “Telephonie switchboard apparatus." J. E. Kingsbury (The 
Western Electric Co., U.S. A.) September 26th, 1892. Apparatus for use in 
telephone switchboards. The apparatus consists in a special construction of 
spring jack and plug, and an annunciator. The spring jack is formed by 
cutting partial transverse grooves in a sheet of ebonite and perforating the 
front edge to meet a rectangular chamber. Three springs are secured by à 
screw in the grooves, one spring being connected to earth and the other two 
being connected to the lines. A thimble and ring are let into the perforated 
front edge of the ebonite sheet. The plug is formed with two insulated contact 

ieces, which are connected to the cord. These make contact witn one of the 
ine-springs, and the thimble and ring respectively, another ring being placed in 
front of the thimble contact piece to close the circuit between the remaining 
springs. The annunciator is formed with two coils, each provided with arma- 
tures. One armature carries a hook arm, which holds the other in position 
until the first is attracted by its magnet. When the second armature is released 
from the hook it falls forward, thus raising a shield, at the same time closing a 
local circuit. When the restoring magnet is excited its armature 1s attracted 
and caught by the hook at the same time dropping the pivoted shield. 


17,169. ‘‘ Electrolysis.” C. Kellner, Vienna. September 26th, 1892. An 
apparatus for electrolytically decomposing metallic salts in which the active 
portion of the cathode consists of mercury, the liberated metal forming an 
‘amalgam therewith. The amalgam is withdrawn from the pagel pu if the 
metal is required, but if a salt or hydrate is required, the amalgam 1s brought 
into contact with acids or water. The figure shows one form of apparatus suit. 
able for electrolysing sodium chloride, in which are suitable anodes and 
cathodes, consisting of cases of cement, water-glass, &c., having tubes in the 
form of a grid containing mercury. The upper part of the cathode is enlarged, 
and when a hydrate is to be produced is filled with water. The cathodes 
divide the cell, so that the electrolyte can be made to circulate from end to end 
by means of tubular connections. There are provided a tube for drawing off 
the chlorine, and connections for causing the alkaline solution produced to 
circulate along the cathodes. Various forms of the apparatus are described, in 
which the enlargements of the cathode form supplementary cells, a cathode 
being inserted, the exposed surface of the mercury forming the anode. This 
cell may be on short circuit, or the dynamo or other generator may be con- 
nected to the extra cathode, so that the electrolytic and suppleméntary cells 
are in series. Various forms of the mercury electrode are described, in which 
amalgamated fabrics, &c., are enclosed between two plates of asbestos, &c. 


17,826. ‘Electric currents." M. Hutin and M. Leblanc, both of France. 
October 6th, 1899. Converting alternating currents into direct and vice versa. 
Consists in using an induction coil.or transformer, the coils of which are con- 
nected together, and wound in a special manner. The coils have a varying 
number of turns, which are calculated according to formule given in the specfi- 
cation. The coils are connected in series, and also with the sections of a 
commutator. The brushes rotate, whilst current is supplied to them through 
two fixed rings connected to the generator. The brushes are rotated by à 
synchronous motor, or the commutator may rotate, and the brushes be fixed. 
In another arrangement, the twosets of coilsare mounted on a single circular core 
concentric with the commutator. Other arrangements are described for con- 
verting three-phase currents, &c. In modifications the number of turns in the 
coils may be constant, the width of the strips of the commutator being varied. 


17,911. *'Artificial crystals." P. M. Justice. (E. G. Acheson, C. S.A.). 
October 7th, 1892. Relates to the production of hard crystals composed entirely, 
or nearly so, of carbon and silicon, thus being carbide of silicon or silicide of 
carbon, which are useful for grinding and abrasive purposes, as the incan- 
descent portion of an electric lamp, and for other purposes. Consists in heat- 
ing a mixture of a carbonaceous and a silicious material. A suitable 
mixture is one of 50 per cent. pure carbon, 25 per cent. of silica, or aluminium 
silicate, and 25 per cent. of common salt for use as a flux. This mixture may be 
placed in an electric furnace having a conducting core for use at the commence- 
ment of the process. After passing the current pos a suitable time the crystals 
form, and may be separated from graphite and other impurities, broken into 
pieces, boiled, and washed by decantation, and subsequently dried. The 
crystals are called“ carborundum," and may be made up into wheels, disks, 
cloth, paper, or other convenient forms. 


17,982. ** Dynamo-electric machines.“ 
October 8th, 1892. Brushes composed wholly, or partly, of one or more super- 
posed folded sheets of metal foil. The sheets may be of the same or different 
metals, or they may be coated with deposits of kindred or other metals. 


18,039. * Electrolytic apparatus." J. Hargreaves and T. Bird. October 10th, 
1892. Electrolytic cells and diaphragms are formed of wire netting, or perforated 
sheet metal x is which a layer of porous material, such as asbestos, is deposited 
in the form of pulp. A layer of Portland or other cement is then deposited on 
the fibrous material. In some cases the layer of fibrous material may be 
omitted. The wire netting, &c., may be- used as the cathode; an anode being 
placed in the porous cell. 


18,116. “Electric lamps." W. Mathiesen, Germany. October llth, 1892. 
Arc lamps. An electro-magnet in a shunt circuit has a pole-piece furnished 
with an extension for the purpose of preventing the armature being released 
until the are is properly formed. The supports of the armature are pivoted and 
carry a train of wheels, about the lowermost of which passes a chain connecting 
the upper and lower carbon-holders. The train ends in a fan which engages 
with a pivoted stop provided with a spring tending to put the stop out of gear. 
The upper carbon-holder is heavier than the lower, but the pivot of the lowest 
wheel is arranged at one side of the pus of the armature supports, so that the 
distance of the chains ay pelas. the holders are inversely proportional to the 
weights of the holders, and consequently the difference in weight has no turning 
effect in the armature. In operation, the carbons being separated are brought 
together by the action of the magnet, which pulls over the armature frame 
liberating the fan from its catch and allowing the train of wheels to run. On 


contact of the carbons the action of the magnet diminishes and the frame turns 


back under the action of a spring sufficiently to stri i 

L y strike the are. The increased 
resistance of the magnet sal when it becomes heated is compensated by con- 
necting the spring to a compound metal strip constructed so that at tempera- 
tures above the normal it bends towards the spring and diminishes its tension. 
DM M DOM cae — principle are also described. A form of 
amp containing a differential solenoid instead of ro- i 
3 | an electro-magnet is also 


18,516. Electrolysis." E. N. A. Picard and J. A. Taniéré 

October 15th, 1892. In the electro-deposition of er eon idea rey 
iron, gold, or zinc upon mandrels, &c., the deposit is continuously beaten by 
hammers. In one construction of the apparatus there is & cathode brush 
bearing on a mandrel and an anode consisting of a metal plate and a tr 
which contains granular or other pieces of the metal to be deposited. A carri pes 
(RA fa denim between two one and carries an electro-magnet having & 
' armature as in an electric bell. This arm > i > 

links to pivoted levers carrying hammers. The letere habe „ 


are connected by a spring, and are controlled by a second spring which ensures 


a sharp blow. The hammers may be actuat j i 
| $ ed by mec ` i : ; ; 
a triangular shaft, instead of by electric agency. ence ARN JOH Ae 


18,871. Alkali manufacture." J. Hargreaves and i 
1892. Relates to the production of alkali and chlorine by eid e T 15 
of sodium chloride is charged into a cell made of porous material ud is 
described in specification No. 18,039 a.p. 1892 (see above) ‘Around the coll a: d 
.in contact therewith is a cathode of wire gauze or perforated metal "Th e cell 
is enclosed in an exterior vessel in which are provided inlets for apum md 
water and an outlet for the alkali. The porous jar contains a carbon à de and 
has a cover in which is an outlet for the escape of chlorine. Thes os bats iens 
the porous jar and exterior vessel contains no liquid except such S is inj e ted 
or condensed from the steam sent in, such water and steam being empl fod Ges 
tinuously or intermittently, to wash off the alkali from the Coda a it is 
formed. In the provisional specification the solution is placed i the e 
vessel, and the empty cathode conipartinent is arranged in the 8 8 


21,794. Ozone.“ E. Andreoli. November 29th 
for ozonisers, such as described in Specifications No. 17 papi ee 
9,631 A.D. 1892 (see above). Consists in forming the electrodes of pilates ttn 
or other metal cast or stamped So as to form sharp edges, tongues yo — 
protruding from one or both sides, or by fret-saws or their e iral "rent 
serrated wires or the like supported on a frame or on cross-bars ä 


A. J. Boult. (L Boudreaux, Paris.) 


18,994. *'Electro-magmets." I. A. Timms. October 
brass bobbin with one or more coils and having an 
magnetisable metal, connected by a base-plate with 
magnetisable metal. The armature is in the form of 
central core to which an actuating rod may be atta 
armature core and rim may be increased and th 
shortened; or either the core or rim may be dispense 
three such magnets is also described. 


22,187. Lightning arrester.” R. Belfield. (The V 
Manufacturing Co., U.S.A.) December 8rd, 1892. 
formed of cylinders of metal such as zinc, cadmi 
parallel axes. Two or more cylinders may be employ 
one being connected to earth. 


22,914. Printing telegraph.” W. L. Wise. (C. 
December 13th, 1892. A gerer of printing telegraph: 
is mounted on a sectional shaft, the sections being 
impellers, drivers and followers, arranged to give m 
the ratio of 1, 2, 4, 8, &c. The type-wheel may have 
and these circles may be brought to the printing 
similarly constructed shaft, and a rack on the type- 
mission is effected by means of an automatic transi 
fingers which make contact with a cylinder throug! 
The fingers correspond in number to harmonic rela 
ordinary Morse currents. The receiver contains a si 
relays which actuate the followers, plus one for a 
spacing devices. A printing lever may be actuated pe 
on a motor shaft, or it may be driven by a motor 
whenever a letter is to be printed. The unison devici 
mitting or receiving station, and is provided with ac 
at one-twentieth the speed of the motor. Another « 
end runs at the same speed, and if in agreement 
current; but if not in agreement, a current is sent 
magnets whose armatures feed an arm one way or th 
or putting in resistance into the motor circuit, and : 
the motor. 


22,915. Printing telegraph.” W. L. Wise. (C. 
December 13th, 1892. A printing telegraph system 
transmitted by means of a Wheatstone automatic tran 
employed in which the dots and dashes are formed ! 
six reversals of the current for each letter, when fr 
employed. One form of the receiving mechanism cot 
a distributor with six sections. Five of the sections & 
relays controlling the circuits of five electro-magnet 
mechanism of the type described in Specification 
above). In this apparatus the type-wheel is moved tc 
the accumulative action of 1, 20r 8 magnets on a sı 
two of the magnets being employed to set the requirec 
The sixth section of the distributor allows of the re: 
the signal is completed. A second form of the receivi 
employing several series of resetting relays arrange 
currents forming the signal select the required rela 
complete close the circuit of one of a series of electri 
one of the levers of a typewriter. 


22,931. “Telegraphic apparatus," W. L. Wise, ( 
December 13th, 1892. Telegraphic apparatus co 
adaptation of an electric synchronous movement 
asynchronous systems. In one form of apparatus 
the automatic transmitter and relays with their ci 
distributors and the synchronising devices would be 
Morse signalling. The automatic transmitter and t 
that type of apparatus in which the type-wheel is 
position by the combined action of several magnets” 
distributors are driven by motors and are provided y 
relay is 80 arranged at the transmitting station tha 
on the end segments, the line current has no effect. 
one trailer is on any other contact the relay is € 
motor by the action of a battery on the auxiliary 
are also described for showing the state of the two 
moved on one step for each revolution. The motor 
is provided with a second armature running betwe 
coils on the armature do not form a complete circle 
having no connections. The centre coil of the £ 
commutator segment which is extended through 
brushes bears on this sleeve, and the other on the di 


22,987. ‘‘Galvanic batteries." P. M. Justice. 
December 14th, 1892. Secondary batteries. Pl: 
with holes or piercings variously arranged. The 
from forced lead, and are honeycombed or pitted on 
in an alkaline solution. Lead in a state of fine d 
the surfaces of the plates which are then formed e 
coated with lead oxide. 


23,892. '*Multiple telephony." M. Hutin and 
December 27th, 1892, Multiple telephonic appa 
currents of high alternating periodicity. A trar 
connected to a line and has its primary connected 
giving different rates of alternations. Each tra 
induction coil, the primary of which contains th 
condenser by which the circuit is balanced for a p 
Receivers are similarly balanced so as to responc 
of vibration. The transmitter employed in this sy 
rings of carbon resting on each other, the parts 9 
being arranged to break joint; the diaphragm cons 
receiver consists of two coils arranged as an elec 
being attached to the diaphragm. The call emplo 
but has an oscillating contact maker in circuit. 


24,127. Galvanic batteries.“ F. King. Dec 
batteries. Plates or electrodes are made with le 
pins, covered with insulating material, which pre 
into contact with each other. 


PUBLISHED SPEC 


Copies of any of these Specifications eie r 
THoMPSON & Co., 822, High Holborn, W. C 
free, 9d, (in stamps). 1 


1904. 


APPARATUS FOR CONTROLLING AND/OR SUPPLYING C 
on CONSUMERS’ Premises DURING CERTAIN P 
November 24th. 


1905. . 


FUSES ror ELECTRICAL Circuits. W. E. Richa 
DrNaMo-ELxcrnic Macuines. Allgemeine Elekti 
under International Convention, January 20th 
APPARATUS FOR CONVERTING MULTI-PHASE CURE 
Bruce Peebles & Co., Ltd., and J. L, La Cot 
Brusn HOLDERS FOR Dynamo-ExLectric MACH 
February 2nd. à 


— — — - — - 


T EX XJ ü 


ELECTRICAL REVIEW. 


Vor. LVIII. 


ELECTRICAL REVIEW. 


Vol. LVIII.) CONTENTS: April 20, 1908. [No. 1,482. 
Research Work ... i ues a .. 621 
Durban Telephone Exchange (illus. NES 624 
Notes on Wiring with Lead- Covered Rubber-Insulated Wire 
(illus.) — ... 625 
The Newcastle Electrical Exhibition hs ) benen — 627 
Legal ds .. 628 
Parliamentary 630 
Correspondence 630 
Business Notes Ws 633 
The Electrical Equipment of the Aberdare Collieries of the 
Powell-Duffryn Co. Ben 25 639 
City Notes oes T bes T" TD we. 646 
Market Quotations .. Vi TX -— kak bn .. 650 
Stocks and Shares ... sia io eee * 650 


Share List of Electrical Companies s iv ^ uw .. 651 
Proceedings of Institutions :— 


Electric Winding, Discussed at the I.E.E. j 653 
Electric ene Considered Practically and Commer: 
cially £3 5 654 
Railway Sub-station Design, Capacity and Location — . 656 
Aerials for 8 Wireless DT (illus.) . . 658 
New Patents Applied For .. wise - eis .. 659 


Published Specifications ... iis 885 A n .. 660 


Tae ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper. Established 1872. 
TO BB OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN OR COUNTRY. 


OFFIOE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: Aczrxay, Lonpon.” Code, ABC, 
Telephone No. 983 Holborn; 4425 Central. 
ALL Letters shouid be addressed to the Prepristers, N. Alabaster, Gatehouse & Ca 


ADVERTISEMENT RATES ON APPLICATION. 


fhe “ Biestrieal Review ” is the recognised medium of the Electrical Trades, 
AND HAS 
BY FAR THB LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free, per Year, 19s. 6d. To 

all other countries, per Year, £1 10s. 
BINDING.—Bubscribers' numbers bound, including case, fer 4s. each volume. 
C48E8.—-Cloth Cases for Binding can be had, price 2s. 6d. each; post free 3s. 9d. 
E edet ob panes. to hold Fom One to Twenty-six Numbers until the volume 
te for Binding, can be had from the Publishers, Price ái Free 

by Pos (in Great Britain), te. 6d. 

FOREIGN A4GENTS.— New York: D. Van Noernann, 98, Murra une Street 
: Vauva J. Borvaav, 22, Rue de la Banque. Berlin: Am & Co., 18, 


CT made payable to 
Mr. H. ALABASTER, 4, Ludgate Hill, E 


THE 


UNIVERSAL ELECTRICAL DIRECTORY 


19006 Edition 


Wow READ. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, Londen, E.C. 


APRIL 20, 1906. 


No. 1,482. 


RESEARCH WORK. 
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THERE is need for a considerable amount of further dis- 
cussion before the projects contemplated in regard to the 
co-ordination of the engineering colleges under the London 
University, and the setting up of a new institution at South 
Kensington for research work, are carried into effect. 
Althongh we are anxious to encourage by every legitimate 
means all that can aid in the development of science and 
industry in this country, there is sufficient evidence of the 
evils of reckless expenditure upon enterprises of this cha- 
racter to give us pause. The direction in which the dis- 
cussion would serve a useful purpose, would be to indicate 
how far our existing institutions have contributed towards 
scientific research, and to analyse what class of institution 
has produced the best results. It is not at all clear in our 
minds that a vast laboratory, supervised by an army of pro- 
fessors and provided with all the latest devices and instru- 
ments of precision, is calculated to give us the best value 
for the money which the nation is, by hypothesis, prepared 
to spend upon the encouragement of research. When we 
look back upon the work of Newton, of Darwin, of Hughes, 
and even of Faraday, it seems that the main necessity is 
not the laboratory, but the incentive, the spirit of research, 
the desire for scientific knowledge. It is quite true that 
these princes of science might have obtained like results 
with less labour in a properly equipped establishment con- 
trived on modern lines, but the fact remains that they did 
it with comparatively few resources. There is just the 
danger that, by building up a hothouse for scientific 
research, the work will become too easy and the results 
puny. On the other hand, it is possible to refer to the 
records of, say, the Royal Institution, and to find there a 
brilliant series of discoveries resulting from a set purpose 
to encourage research on a generous plan. But it must be 
remembered that these discoveries have, with a few glorious 
exceptions, not been made by men trained in Albemarle 
Street. Or again, if we turn our attention to the National 
Physical Laboratory, and look through the achievements of 
that excellent institution, there is no lack of evidence of 
sound work done and of plain pieces of research carefully 
carried out; but does it provide any proof that an estab- 
lishment equipped with the latest instrumenta of precision 
and a highly technical staff will produce men of more 
incentive to research, and researches of more importance, 
than those which gave us the microphone, the telephone, 
the dynamo? Assuming that the nation is prepared to 
expend a large sum upon the encouragement of research, it 
would appear to be wise to consider whether it should be 
put into one big basket in the professorial region of South 
Kensington, or whether it should be distributed among the 
schools of the kingdom, and especially among those near the 
centres of industry. The spirit of research requires to be 
carried into the factories and workshops as well as into the 


[621] 0 


622 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,482, APRIL 20, 1906. 


[] ` 


academies, to the bright lads in the mills as well as to their 


more fortunate brothers at, the colleges, ang it is not obvious 
whether centralisation or whether decentralisation will best 
achieve that purpose. In all such cases it 1 generally found 
best to resort to a compromise, and it seems probable that 
prudence would be on the side of distributing the funds 
among the great cities of this country. The professors are, 
perhaps, somewhat too ready to assume that they have the 
monopoly of this kind of thing. 
trial chemists must watch the progress of events very closely, 
or they may find that the money has been assigned to 
lecture rooms and induction coils before they have had time 
to look round. As the market value of an expert researcher 
50 to £300 a year, it would be rather an 
unwarranted action to expend the available capital upon 
unduly multiplying the genus without the genius; the laws 
of supply and demand are inexorable. Again, it is not 
given to every mau to research for the sake of researching ; 
the best results are often the product of accidents carefully 
observed, and these accidents do not more often occur in 
laboratories than in workshops—the laboratory more often 
contains the oóserrer, that is all. Viewed in this way, it 
rather looks as though a wise plan would be to expend 
enough of the available capital upon the National Physical 
Laboratory to place it in a position adequately to carry out 
any picce of research that may be deemed necessary by com- 
petent authorities, such as the Royal Society, the Society of 
Chemical Industry, and the Institution of Civil Engineers, 
and to distribute the remainder in such a way as to encourage 
and to instruct the observational instincts of the youth of 
this country. The encouragement should be to the youths 
themselves, not necessarily to increasing the number of 
colleges ; and it should take the form of substantial scholar- 
ships to a few, rather than of prizes and certificates to the 
many. 


is from about £ 


A DivisroNAL Court has declared a 
light railway constracted under the Light 
Railways Act, 1896, to be a railway, and 
as such entitled to pay general district rates on one quarter 
only of its annual value. In arriving at this decision, it has 
endorsed its action in the case of the Yorkshire (Woollen 
District) Electric Tramways, Ltd., v. Ellis, heard on 
December 20th, 1904, when it was held that light railway 
cars were not liable to be licensed by local authorities. 

The case which has now been decided is that of the 
Wakefield and District Light Railway Co. v. the Mayor, &c., 
of Wakefield, and here, too, it was held that the lines were 
subject to railway legislation under Sec. 12 of the Light 
Railways Act, 1896, and therefore entitled to the partial 
exemption in respect of general district rates conferred by 
the Public Health Act, 1875, Nec. 211. It was in vain 
that counsel for the Corporation laid stress on what he was 
pleased to call the natural justice of light railways contri- 
buting towards the cost of paving (inter alia) the streets. 
for as Mr. Justice Lawrence pointed out, the companies had 
to keep in repair that portion of the road afong which their 
cars ran, while as regards the remainder, it would rather suit 
them for it to be ill kept, as more people would be likely to 
ride on their cars. The Corporation also made much of the 
word “only,” nrenine that in the case in point the laud was 


Light Railway 
Rating. 
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nob used only as a railway. It was held, however, that so 
far as the company was concerned, it was used only as a 
railway, und could not be so nsed by other persons. So 
certain in fact were the judges that such lines were railways 
Within Sec. 211, that they did not call upon Mr. Ryde, who 
appeared for the company, to reply, but at once gave judgment 
in favour of the company. It is interesting to note that on 
the following morning the same Court was asked on behalf 
of the Yorkshire (Woollen District) Electric Tramways, 
Ltd., to take steps for compelling certain Justices to state 
three cases on precisely the same point, as the Justices had 
refused to do so on the grounds that such lines were not 
within Sec. 211, and that they had no jurisdiction to state 
such cases. In view of the case decided on the previous 
day, the Court made the necessary orders, intimating at the 
same time that probably in view of what bad happened, the 
matter would be amicably settled. . Whether, however, the 
orders would have been made but for the carefully-prepaircd 
case which liad been already settled is doubtful ; at any rate, 
the affair shows how difficult it is for industrial enterprises 
to obtain their rights, for it certainly seems that it would 
have been only reasonable for the local authorities to have 
waited for the result of the Wakefield case before putting the 
Yorkshire (o. to the expense of obtaining the aforesaid 
orders. It came out, indeed, at the application that some of 
the authorities had refused to meet the company by accept- 
ing payment in full and giving an undertaking to refund the 
excess should the Wakefield case be decided in favour of 
the companies. 


E 


IT is to be hoped that we shall soon 
have an Illuminating Engineering Society 
in England. One of the advantages of 
bringing together on common ground 
men whose business it is to push diverse forms of illu- 
minants i8 that, whatever statements they may be guilty of 
during the day-time, in the evening they discuss their pet 
lamps with a freedom that is positively brutal. At least, so 
it appears to be in New York, where, at a recent meeting of 
the Illuminating Engineering Society, Mr. Rettich, a 
gas engineer, gave away completely the case for the 
inverted gas mantle lamp. We have only to call to 
mind the Gas Exhibition at Earl's Court about 18 months 
ago, when the inverted mantle held a veritable orgy of 
shameful imitation of electric light ; when London was 
“ papered " to see the new substitute; and when certain 
Station engineers were seized with a panic of which one of 
the healthiest outcomes was the Olympia Exhibition. And 
now we learn that the lamp is found wanting in many 
respects: dangers of falling particles; carbonisation; : 
flashing back ; “delicacy of mantle suspension ; flickering at 
low pressure; discoloration of chandelier arms; too much 
heat thrown off in proportion to amount of gas 
used; unpleasant noise, &. The indictment is a 
long and severe one, and we may add that our own 
experience completely confirms it. The author stated that 
the lamp had recently been condemned in New York by the 
Board of Fire Underwriters on account of fires started from it, 
and tables, &c., had been charred by red-hot material falling 
through the hase of the globe. Wlierever one goes it B 
apparent that the inverted gas mantle has not “ caught on ' 
inquiries at ironmongers show that the demand for thee 
lamps is very small indeed, and orders are seldom repeated ; 
and it has been clear for some time that the gas 
companies put their money on the wrong horse, whilst 
they obtained for the time a very successful bogy. Like 
many others, this has been proved to be merely a turnip 
with a very poor candle. The breakage of mantles due to 
vibration makes the lamp an expensive one to maintain, the 
roaring and bubbling is very irritating, and the fittings . 
wapidly deteriorate owing to the great heat evolved. It is 
satisfactory to note that electricity supply authorities bave 
held their own, and we have reason to believe that the gas 
companies will have their work cut out to do the same i 
connection with coming developments in high-efficiency elec- 
tric incandescent lamps. 


The Inverted 
Gas Mantle 
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Ax article by Mr. A. A. Maver, in 
The Utillaatien Cassier's Mayazine, on utilising exhaust 
of Exhaust : ; 
Steam. steam in the locomotive works of the 
Grand Trunk Railway, commences with an 
obvious truism, immediately apparent to any engineer 
thoughtful of the cost of paths of thermal extravagance. It 
is surely surprising in the light of the knowledge of to-day 
that anyone should think it necessary to chronicle how in 
place of exhausting to atmosphere from all the engines in a 
large works, it became possible to reduce the number of 
boilers in use by taking all the exhausts into a common 
receiver, condensing the steam, and passing it through a feed- 
water heater on the way to the boiler. The writer is on 
grounds almost as obvious when he describes how the offices 
of the works had their hot-water radiators supplied from the 
hot water boiler feed pipes, the water being forced through 
the radiator system by a pump, at little actual out- 
lay for the initial installation, and practically none for 
the annual maintenance. But this is not described in an 
accurate manner so far as questions of cost and thermal loss 
or efficiency are concerned. 

Very few American engineers seem to have mastered 
the elements of thermo-dynamic science which the 
late Prof. Thurston taught at Sibley College. Perhaps 
the pressure—racial rather than thermal—at which they 
work, is the reason why in several American contribu- 
tions on the subject of the utilisation of exhaust steam which 
we have noticed in these pages, we do not find a single 
attempt to treat the subject in a spirit of thermo-dynamic 
seriousness. The obvious questions as to the number of 
thermal units required during an average winter to keep a 
room of a definite cubic capacity at a definite tempera- 
ture, the air being changed at a definite hourly rate, 
are never answered. 

However, in the March issue of the Journal of the 
Franklin Institute, we are at last able to welcome a rational 
and scientific treatment of the problems of heating buildings. 

Under the title of Some Data Relating to the Heating 
of the Edgar F. Smith House, Dormitories, University, 
Pennsylvania," Mr. H. W. Spangler treats this subject in 
an interesting wid illuminating manner. For instance, 
radiating surfaces are computed together with the volume 
of each room. The ratio of heating surface to cubic 
contents varies from 188 : 1 down to 40 : 1 (according 
to the aspect of the room, facing north or south), the mean 
for the entire building being 112 : 1. "The condensed 
water from the steam radiators was measured by meter, and 
records of the pressure of supply were made by recording 
gauges. 

Primarily, this paper resolves itself into an investigation 
of hand-controlled radiators rersvs * thermograde " con- 
trolled radiators, the latter acting in an intermittent but 
automatic manner, allowing the radiators to act as hot water 
radiators until the outlet valve opens, discharging the partly 
cooled water. In a case of this kind, much depends on 
draughts of incoming cold air; accordingly, certain of the 
windows were ** weather-stripped.”” 

From the records of six months’ working the following 
formula have been prepared :— 

With thermograde control, and without Weather-stripping : 

y = 10792 — · 0157 7. 
With thermograde control and with weather-stripping : 
y = 09901 — 01467. 
Hand control with no weather-stripping : 
y = 1369 — 015 Ä. 
Hand control with weather-stripping : 
y = Y21 — 7013 ». 


Where y equals the gallons of condensed steam per square 
foot of radiator surface per 24 hours, and 7 equals. the 
outside temperature in degrees Fahrenheit, 


Exhaustive thongh this paper is—and it is the most 
exhaustive we have yet met with—even it does not go down 
to the absolute root of the question. For instance, the 
steam was supplied through reducing valves, and would, 
conceivably, be slightly superheated. | 

A record of the temperature of the in-coming steam, as also 
of the outlet, would be desirable, for from these it would 
have been possible to estimate the thermal unite per square 
foot of radiator surface per day of 24 hours. Also the 
question of the frequency with which the air in the rooms 
was changed was not mentioned. Nevertheless, this treatise 
is the best we have come across on the subject, and is a 
welcome change from ita haphazard predecessors. 


Ir is not often that the Privy Council 
E he Prolonga- ;. troubled with an application by an 
on of Patents. : j 
inventor for the extension of the period 
of 14 years, which is the life of an ordinary patent. A 
couple of months ago such an application was made, and 
from the reports published it appears that the petitioner, who 
is a mechanical engineer, took out a patent in 1892 for an 
invention relating to the mechanism of Maxim automatic guns. 
His invention conld not be utilised on the Maxim guns until 
certain patents of Messrs. Maxim expired in 1899. He 
had spent £293 in perfecting his invention, but had only 
been recouped to the extent of £25, which sum he had 
received in consideration of a six weeks’ option, which was 
not taken up. The objectors, Mesars. Vickers, Sons and 
Maxim, Ltd., urged that the invention was not one of 
sufficient merit. They alleged that it had never been 
put into practice, and a petition for prolongation 
was merely made to enable a rival company to 
be floated. The Attorney-General, who opposed the 
application on the part of the Crown, pointed out that 
since 1899 there had been nothing to prevent the petitioner 
from going on with his invention to any extent he chose. 
The invention was of an accessory to a complete Maxim 
gun, which the patentee had never made, and had no 
prospect of making owing to its great expense. In the 
event, the Privy Council held that the petitioner had not 
made out such a degree of merit as would justify an 
extension. 

It is to be recognised that extensions of patents are never 
given as a matter of course, but only upon very special 
grounds. It was laid down in the case of Honiball's 
Patent " that the novelty, merit and utility of the invention 


must be proved. It must also be shown that all reasonable 
means have been used in order to make the invention pro- 


ductive, but that in spite of his exertions, the remuneration : 


obtained by the inventor has either failed, or has been quite 
disproportionate to his merits and to the benefit conferred 
upon the public. Even when there is no opposition, and the 
Attorney-General representing the Crown does not object, 
extension will not be granted as a matter of course. <2 

Opposition of existing interests to the introduction of the 
invention will be considered in favour of extension. Again, 
the difficulty in introducing an invention owing to its nature, 
coupled with illness of the patentee, has been held to 
justify extension for seven years (Roper’s Patent 1887 
R.P.C. 201.) One patent may be the result of years of 
research ; another may be a mere accident. To use the 
words of a judgment in Hill's Patent (1. Moore's Privy 
Council's Cases, p. 265), * It may have been the successful 
result of long and patient labour, and of great and unaided 
ingenuity, without which; for all that appears, the public 
would never have had the benefit of the discovery ; or it 
may have been by a happy accident, a fortunate guess, or 
it may have been very closely led up to by earlier, and in a 
true sense, more meritorious, but still incomplete experiment. 
Different degrees of merit must surely be attributed to an 
inventor in these circumstances.” In considering the 
question of prolongation, the Privy Council will always take 
all these circumstances into consideration. 
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J| DURBAN TELEPHONE EXCHANGE. 
[By ov& DURBAN CORRESPONDENT.] 


THE inauguration of the new system of the Durban 
Municipal Telephone Department took place on Monday, 


December 11th, in the 
presence of the Mayor and 
Councillors and other 
guests, and Durban was, at 
last, put on an equal footing 
with many ofher towns in 
having a most up-to-date 
telephone system, that 
known as the Central 
Battery " system. 

The exchange building, 
which cost abont £14,000, 
and is situated at the 
corner of Pine and Field 
Streets, is of plastered 
brick, and presents an im- 
posing appearance with its 
graceful dome and mas- 
sive columns. The archi- 
tects were Messrs. Scott 
and Kirkby, of  Pieter- 
maritzburg, and the 
builders Messrs. Glen Bros., 
of Durban. : 

On the ground floor, in 


uddition to the offices, 
power room, workshop, 
&c., is an intelligence 


bureau and three public 


elaborate switchboard. 
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1. Intermediate Distributing Frame (horizontal side). 
2. Main Distributing Frame, Verticals. 


. Charging Motor-Generators. 


VIEWS IN THE DuRBAN MunicipaL TELEPHONE EXCHANGE. 


chart rooms 


call offices, where, for the sum of three pence, any member 
of the public may ring up any subscriber. ' 
measures 24 ft. by 28 ft. and contains two 500-volt 
12-H.P. motors, two 30-volt 6:75-Kw. charging generators, 
and two 1°5-H.P. ringing machines, controlled from. an 
Adjoining this room is the accu- 


The power room 


mulator room, containing 
& battery of 12 cells of 
the C. R. L. S. type, of 
1,056 ampere-hours' capa- 
city, at a nine-hour rate. 

On the second floor are 
and other 
offices, and a distribution 
room, equipped with the 
intermediate distribution 
board and relay rack. The 
operating room is on the 
upper floor and measures 
54 ft. by 50 ft.; adjoining 
it are the staff rooms. 

The central battery 
system was that recom- 
mended by the Corpora- 
tion .engineers (Mr. John 
Roberts, borough electrica 
engineer, and Mr. W. 
Manson, telephone 
manager) and needs but 
little detailing ; the con- 
struction was started in 
Septemb?r, 1904. 

The switchboard is fitted 
for 2,520 lines, with an 
ultimate capacity for 7,200 


4. Intermediate Distributing Frame (vertical side). 
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connections, and will extend, when built up to ite full capacity 
in a horse-shoe shape. At present it contains 18 sub- 
scribers’ operators’ positions, 140 subscribers being allotted 
to each operator, with a nine-panel subscribers’ multiple, 
there being at present just over 1,000 subscribers. 
The whole of the internal equipment was supplied and 
installed by the Western Electric Co. for the sum of about 
£7,600, the South African manager for this company being 
Mr. F. P. Rice. Within a mile radius of the exchange, the 
wires leading to the subscribers are mostly laid underground, 
the cables being supplied by the British Insulated and 
Helsby Cables at a cost of over £7,000. "There are 14 
cables leaving the exchange, varying in size from 25 pairs 
t 200 pairs, and all of the lead-sheathed, air-space, paper 
insulated class. At the present time there are some 15 
miles of cables, drawn into either * Sykes" conduits or 
cast-iron pipes, under the supervision of the borough elec- 
trical engineer ; Mr. Berry superintended the work on 
behalf of the * B. I. & H." Co., the cost of labour, conduits 
and piping amounting to £8,800. 

At various points the cable is tapped, und a branch taken 
up to a distribution pole, 50 of which are placed on the kerb 
line, and 24 on roofs where wayleaves have been obtained 
for the purpose; from these poles overhead lines are run to the 
eubecribers in the immediate vicinity. Some 800 miles of 
overhead lines have been run, and advantage has been taken 
of the trsmway side poles for carrying the same, these poles 
being made specially long for that purpose. 

It may be of interest to refer to the old system, which 
dates back to 1889, when it was in the hands of the 
Natal Telephone (‘o., Ltd. The rental was fixed at .£20 
per subscriber, there being about 50 such at that time. In 
1896 an agreement was entered into between the Corpora- 
tion and the company, granting the latter a 10 years’ right 
to the use of the streetson certain conditions. In December, 
1901, the Corporation decided to purchase the undertaking 
from the company, and served notice to that effect: the com- 
pany waiving their right of three months’ notice allowed 
the Corporation to take over the system in January, 1902, 
the com s manager, Mr. W. Manson, being appointed 
ns tele ae manager by the Corporation. ‘The value of 
the company’s assets was determined by arbitration at the 
sum of £22,274, which the Corporation paid. The old 
system was that known as the Earth-Return Call-Wire " 
system. Borrowing powers to the extent of £100,000 were 
obtained for the purpose of establishing a firat-class and 
up-to-date system of telephony, £50, onu ef which has 
already been expended. 

The rate of subscription is £12 12s. for subscribers within 
a one-mile radius of the exchange, and £14 148. forthose up 
to a two-mile radius. Public call offices are established in 
various parts of the town, and the question of * trunk 
communication with the Government lines is now being 
considered, which will enable Durban to communicate with 
up-country towns. The income last year amounted to 
£13,500, and the number of calls recorded was over 
3 millions. x 

We are indebted to Mr. J: H. Woods, mains engineer of 
the electric light department, for the photographs accom- 
panying. this article. 


Fires Due to Gas.—The danger of fire in connection 
with gas lighting is forcibly illustrated in the annual report just 
issued by the Fire Brigade Committee of the L.C.C. During 1905 
no fewer than 168 fires were caused in the metropolitan area by 
escapes of gas, 83 fires were due to curtains or window blinds coming 
into contact with gas lights, 9 to decorations coming in contact with 
gas lighte, one to films coming in contact with a gas light, 6 to goods 
coming in contact with gas lights, 3 to linen coming in contact with 
gas lights, and 15 to clothes and curtains, &c., coming in contact with 
stoves; 33 other fires were ascribed to the use of swinging gas 
brackets, and 46 to various causes (beyond those already mentioned) 
in connection with the over-heating, &c., of gas stoves; 12 fires were 
caused by over-heat produced by gas lighte, 12 to accidents while 
gas-fitters were at work, and 3 to gas explosions. Altogether, 
during the 12 months, 407 fires were directly caused in the metro- 
politan area through the use of gas. In comparison with the fore- 
going, the fires caused by electricity are few in number, being 73 
all told; 70 of these were due to defective electric circuits, 1 to 
n pipe coming into contact. with an electric conducting rail, 1 to a 
workman's tool falling on an electric conducting rail, and 1 to over- 
heating of an electric light. 


NOTES ON WIRING WITH LEAD-COVERED 
RUBBER-INSULATED WIRE. 


[COMMUNICATED. ] 


CORRESPONDENCE in these columns, ss well as in TT 
of some of the other technical papers, has made it evident. 
that the system of wiring with twir lead-covered wire is 
attracting more and more attention, and that its many prac- 
tical advantages are becoming more generally recognised. 
lt is, however, equally evident that there is still a large 
number of consulting engineers and contractors, who 
do not yet fully appreciate in what respects this system 
possesses advantages over others, and on this account a few 
notes relative to the subject will probably prove of interest. 

In discussing any svstem of house wiring there are two 
main points for consideration, viz., the initial cost, and the 
permanence and reliability of the installation obtained. 
The systems in most common use other than that under 
consideration are :— 

1. Wiring in screwed barrel, 

2. Wiring in split tubing with sucketed joints, and 

3. Wiring in wooden casing, . . 
and a comparison between those systems and “ twin lead " 
wiring will form a sufficient basis for ascertaining the 
advantages of the last-named system. The further com- 


.parisons can easily be extended to any other system by 
anyone sufficiently interested, with very little trouble. 


First Cost. — In too many cases this is the only point 
considered of any real importance, but twin lead wiring will 
be found to compare favourably with any other system in 
this respect. 

To make the comparison as complete as possible two sets 
of figures are given below, the first being the costs per yard 
run of 3/20 wiring on the fonr systems, using C.M.A. 
cable of the 600 Q class, and the second, similar - costs 
for the complete wiring installation of an average house. 
The first costs have been taken from the “ Electric Prices 
Current" sheets issued by Messrs. Nicholson & Robinson, 
and no allowance is made for bends, &c., which will in actual 
practice make the costs much more favourable to twin lead 
wiring. According to these sheets, the costs per yard run 
are :— 


Screwed barrel, ley gauge.. = . . ls. 63d. 
Split tubing, socketed joints is . . ls. 54d. 
Wood casing zi 8 . . 1s. 77d. 
Twin lead "m ls. 6d. 


For the complete installation in a privute house the costs 
have been worked ont for a fairly, typical 50-point instal- 
lation, the figures given being exclusive of all fittings, and 
including the same margin in each case for wastage due to 
cutting up, &c., and also the same margin for profit and 
contingencies. The assumed positions for the lights, 
switches, «c., are also the same in each cage. The estimated 
figures in this case are :— 


Screwed barrel, heavy gauge . 472 8 6 
Split tubing, socketed on n e 55 1 9 
Wood casing... P 54 14 6 
Twin lead 47 10 0 


The apparent discrepancy between the two sets of figures 
is, of course, due to the very heavy cost of bends, junction- 
boxes, &c., required for the tubing systems, both as regards 
the material and the labour involved, and the extra cost of 
making satisfactory bends and joints in the casing work. 
No allowance is made in the first set of figures for this 
portion of the work, and the saving with twin lead-covered 
wire due to this is evident, from the figures for the complete 
installation. 

It is clear from these estimates, which have been worked 
out as accurately as possible, that the advantage of first cost 
rests decidedly with twin lead wiring. The exact figures will 
vary considerably according to the installation, withont 
doubt, but the experience of a good many years has shown 
that itis very rarely that twin lead wiring is not the least 
expensive system to adopt. Even if exception be taken to 
the actual figures given in these cases, the relative values 
will probably be accepted, and that is the main point in a 
comparison of systems. 

The second point for consideration is the permanence of 
the work on the various systems. This should be con- 
sidered, of course, as of greater importance than the first 


‘cost of the installation, but unfortunately it is a matter that 
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cannot be similarly decided by calculation. Experience 
must be the only guide, and as a result of such experience 
the writer has no doubt whatever as to the value of this 
system. From whatever point of view one considers the 
question, it will be obvious that twin-lead wiring has prac- 
tically all the advantages of the other systems, with few, if 
any, of their faults. The illustration given (fig. 1) indicates 
several advantages—the saving in “cutting away,” if the 
wire has to be buried, for one thing, and the gain in unob- 
trusiveness with surface work for another—both matters of 
considerable importance in the vast majority of installations. 
As compared with casing and capping work, there is also 
the great advantage of having a non-inflammable cover for 
the wires. Another great point is that the whole of the wiring 
is absolutely watertight—a result obtained with no other 
system, for even with a solid-drawn tube with screwed joints 
moisture sooner or later condenses in the tube, and, not 
being able to escape, increases in quantity and eventually 
- rots out the insulation. With lead-covered wire water 


. TugiNc % DIAM. Twin Lean Coveren Wire. 


—— DIAGRAM SHOWING RELATIVE SECTIONS —— 
FOR VARIOUS WIRING SYSTEMS FOR A WIRE. 
FIG. 1. 


cannot get through the lead, and cannot creep along inside 
the lead, so that even if watertight joints are not made at 
the various fittings, there is no fear of water damaging the 
insulation of the wires. 

In many minor points also, twin-lead wiring is found to 
possess special advantages. Everyone knows the great 
difficulty frequently experienced in obtaining any satisfactory 
mechanical protection for wires in old houses. Wires have 
to be threaded down ‘inside the walls or between floors to 
avoid damage to old oak wainscotting or parquet flooring. 
Tubing or casing is almost impossible in such cases, and at 
times the only thing to be done is to thread the wires and 
put the tubing down over them when they are in position. 
Of course, the first bend or obstruction stops the tube, and 
the last few feet of wire are bare. Such a result is, of course, 
impossible with lead-covered wire, as the mechanical pro- 
tection mus! go the whole way, and there is the further 
advantage that the lead covering protects the insulation at 
corners, &c., where the tape or rubber might easily be 
scraped away. 

A further advantage is the ease with which bad work may 
be detected. Provided high grade cable of a good make is 
used, it is difficult to put in **shoddy " work on a twin lead 
installation. The lead covering practically ensures that 
any fault will show as a bad “earth” immediately, 
whereas in tubing or casing and capping this might not be 
the case for long after the installation was completed. With 
twin lead wiring, the fault, if any, shows up as soon as a test 
is taken, and if the material is of first-class make, an installa- 
lation once tested thoroughly and found to show a high 
insulation resistance may safely be considered as perfectly 
satisfactory and permanent. 

It should also be mentioned that joints are entirely 
unnecessary with lead-covered wire. All switches, ceiling 
roses, &c., can be wired on the loop-in system, of course, and 
it is usual to put in a junction box for branch or switch 


Casinc &CAPPINC 1% WIDE. 


wires. If it is desired to have a continuous metallic and 
watertight sheath throughout the entire system, this can be 
obtained either by making these junction boxes of lead and 
making wiped joints, or by passing the lead-covered wire 
into ordinary screwed tubing fittings through a lead or other 
soft metal plug, which squeezes tight to the lead covering 
and the fitting, and forms a sufficiently watertight joint. 

In conclusion, it may be mentioned that, if special 
mechanical protection is desired, as, for example, in machine 
shops or in packing rooms, &c., it is quite easy to run a 
suitable neat steel capping over the lead-covered wire for 


Fia. 2. 
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such portions as might suffer damage. For surface work in 
private houses a very much neater arid smaller wooden casing 
can be run over the lead-covered wire, if such is desired for 
the sake of appearance. The twin lead-covered wire may 
even be run bodily in split Simplex tubing, and still show a 
cost well under. that for an installation with heavy gauge 
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FIG. 3. 


screwed tubing. Again, as no division is required. for 
insulating purposes, the limitations of ordinary casing and, 
capping are non-existent. If desired, the twin lead-covered 
wire can be run behind a picture rail or cornice of suitable 
design. » E 

In many other ways the advantages of twin lead wiring 
have been proved to those who have had much experience . 
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with it, but sufficient has been said to show that it has many 
advantages over other systems, and it is to be hoped that the 
fact will be more fully realised by consultants and architects 
in the near future. Figs. 2 and 8 show actual examples of 
twin-lead rabber-insulated wiring. 

It should be mentioned, in conclusion, that twin-lead 
wiring is not proof against the carelessness of unsupervised 
workmen. Proper attention must be given, and care exer- 
cised in its use. It is not claimed that it is always the best 
system, or that its use will invariably be satisfactory, but 
without doubt the system is well worth full consideration for 
most installations, and will, as a rule, be found to be at 
least as satisfactory, if properly installed, as any of the other 
and more expensive systems. 


THE NEWCASTLE ELECTRICAL 
EXHIBITION. 


(Concluded from page 584.) 


Messrs. W. H. Allen, Son & Co., Ltd, Queen's Engineering - 


Works, Bedford.— One of the firm's well-known ship lighting 
generating sets, comprising a two-crank two-cylinder compound 
engine and dynamo (200 amperes at 100 volta, speed 300 revolutions) 
is exhibited ; also a 220 B. H. p. two-crank enclosed vertical engine 
(450 revolutions) for direct-coupling to dynamo. A three-throw 
Allen-Edwards air pump and a “Conqueror” twin-series turbine 
centrifugal pump are also given place, while an interesting feature 
arranged prominently at the front of the stand consists of a crank- 
shaft taken from one of their three-cylinder compound enclosed 
silent running 500 n. H. . high-speed forced lubrication engines. 
This particalar shaft has been running for seven years, working 
12 hours per day and 300 days per year, giving considerably more 
than the horse-power for which it was designed, at a speed of 300 
r.p.m., and yet the wear in many parts is so small that it is in- 
capable of being measnred, while in all other parts it is merely 
microscopic. 

Messrs. Chamberlain & Hookham, Ltd., 4, New Bartholomew 
Street, Birmingham.—This firm is showing its patent continuous 
current two-rate meters, the cash register meter, also large capacity 
ampere-hour and watt-hour meters for switchboard service, and 
various other exhibits of a similar character 


Messrs. James Keith & Blackman Co., Ltd., 27, Farringdon 
Avenue, London, E.C., and Leeds.—There is shown by this company 
a number of electrically-driven fans, including a 24-in. Blackman 


fan for moving air in volume, an electric blower for bolting direct 


on to a smith’s hearth, and an 18-inch ventilating fan driven by an 
induction motor. 


Mesers. Frank Pearn & Co., Manchester. This firm's local 
agent has a serviceable exhibit of the Manchester donkey or wall 
pumpe, direct acting pumps, vertical N series power pumps, also an 
electrically-driven pump consisting of a treble ram pump with 
63-in. diameter rams, 12-in. stroke, complete with electric motor. 
A waste oil filter of a capacity of 50 to 60 gallons per 24 hours is 
also shown. 


Mr. Thomas R. Martin, Albert Road, Middlesbrough.—Mr. 
Martin being local agent for several well-known electrical firma, 
bas several stands under his control. At these the manufactures of 


THE HAMPTON FUSEBOARD. 


Messrs. Christian & Phipps, Ltd., of London, the Metallic“ Seam- 
less Tube Co., Ltd., of Birmingham, and Messrs. Everett, Edg- 
eumbe & Co. are all represented. 

On behalf of Messrs. Christian & Phipps, Ltd., he shows the 
Hampton fuseboards. The bases consist of enamelled slates 
having bushed corner holes. The bus-bars and terminal blocks 
are made out of the solid, and the fuse clips are so made as 


to ensure a perfect, even contact. The cases are fitted with a self- 


locking catch. The Hampton fuseboards are made in two 
qualities. In the first quality the bus-bars are of solid hard-drawn 
copper, and in the second quality they are of brass. A special 
feature of the board is the clip which is supplied in the middle, 
enabling easy accessibility to the rubbing contacts at both sides. 
The dividing fillet is of ebonite. The V“ type house service 
switches shown are very substantially made. The brushes are of 
H.D. copper, the current density being very low, whilst the design 
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of the brushes is claimed to. give a perfect rubbing contact with a 
greatly increased contact area. The cases are again a special 
feature. These switches are made in sizes from 30 to 250 amperes, 
either single, double or triple pole, and with or withont fuses and 
cases. Messrs. Christian & Phipps are also showing a complete range 
of switches and fuses in cast-iron cases, fool-proof mining switches, 
power distribution boards in cast-iron cases, and so on. We 
illustrate one of the firm's S.P. standard knife-switches fitted with 
carbon break for voltages up to 500 volts. Large contact area and 
low current density are claimed. A locking arrangement holds the 
blades when in the “off” position at right angles to the base. 
Where space is limited this can be omitted. 

On behalf of the Metallic Seamless Tube Co., Ltd., of Bir- 
mingham, Mr. Martin is exhibiting a complete range of the 
different styles of tubes and fittings manufactured by them, 
including the Bayliss “Grip” system for obtaining continuity 
without the aid of screwing tackle. The use of this system, we 
understand, is increasing daily. The makers claim for it ease and 
low cost of handling as compared with screwed conduit, and that. 
the certainty of continuity makes it preferable to slip-joint . 
systems. l l 

Mesars. Everett, Edgcumbe's leakage indicators for use in coal- 
mines are an appropriate exhibit for & place like Newcastle. 


Messrs. J. H.-Holmes & Co., Portland Road, Newcastle-on- 
Tyne.—One of the finest exhibits of electrical machinery is to be 
found at Messrs. Holmes’s stand. The Holmes-Clatworthy system 
of electric driving for printing machinery is so well-known and so 
widely adopted that nothing need be said of .it here, save that it is 
present. Some 129 of these equipments have now been fitted to 
newspaper printing machines in different parts of the kingdom. 
A typical combined generating set for ship lighting as supplied to 
about 800 steamships; a standard pattern search-light; various 
sizes of Castle and Lundell motors, also component : 
portable motors for electric drilling; a motor with ucing 
gear, also a three-phase induction motor are all in evidence. 
There is a mining switch pillar shown, the door of which 
cannot be opened when the switch is on, so that it is safe 
for workmen to handle. Electric light fittings for ship use, 
also Holmes-Page quick-break switches and fuses, are on view, 
and mention should also be made of the selection of elec- 
trical instruments exhibited, including recording ammeters and 
voltmeters, also spring-controlled and moving-coil types of 
ammeters and voltmeters in brass and iron cases. The Holmes- 
Murday patent recording instrument has a hinged pen which moves 
in & straight line. The pen holds ink sufficient to run for a fort- 
night. A group of Lundell two-pole type motors of from à to 


10 R. . are arranged working as motors and dynamos. 


A Lundell motor (2 H..) is doing service on the stand of Mesars. 
Andrew Reid & Co., Ltd., in the driving of a letterprees printing 
machine through silent spur gearing with a speed variation of 
900 to 1,700 per hour. 


The Industrial Engineering Co., Emmerson Chambers, 
Newcastle-on-Tyne.—This firm is showing some of its direct and 
three-phase electrical machinery in operation. It is also supplying 
the “ Industrial ” suction gas producer, but this is not exhibited. 


~ 
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Bullongh’s Adjustable Rail Joint Support Co., Ltd., 41, 
North John Street, Liverpool.—There is an exhibit of this patent 
adjustable rail joint support. It consists of two plates of rolled 
mild steel, one beihg superimposed on the other. In the upper 
plate are two steel screws having gas threads, and on each screw is 
a combined protection and lock nut. The apparatus is shown in the 
figure below. By slightly turning the screws, the upper plate is raised, 
thereby raising the rail ends, and “supporting” the joint or rails to 
any required position, thus taking out any spring or looseness. Any 
subsequent depression due to the rolling load, or any other cause, 
is readily adjusted by the use of a box spanner without any dis- 
turbance of the paving. It is claimed that the joint can always be 
maintained as satisfactory as the rest of the rail, bence the life of 
the joint is equal to the life of the rail. 

For application to existing track the advantages claimed are: The 
disturbance of the paving setts in fixing is reduced to a minimum ; 
the heads of the rails are raised and maintained at one level, thereby 


8 ADJUSTABLE RAIL JOINT SUPPORT. 


giving a perfectly true and rigid joint, thus preventing thc lifting 
of the setts, which has hitherto caused so much trouble and expense; 
the. "knocking" of the joints is obviated, and the consequent 
wear and tear of the rolling stock is done away with; after 
once fixing, the joint can be adjusted and maintained without thc 
slightest interference with the paving. 

For new track the advantages are claimed to be :—Tht heavy 
fishplates and bolts can be dispensed with, and shorter mild steel 
plates substituted; the joints may be always adjusted and main- 
tained in one position and at one level without the slightest inter- 
ference with the paving; there are ho knocking joints, no damage 
to rolling stock, no lifting of paving, maintenance is reduced to a 
minimum, the joint is as strong asthe middle of the rail, and it is 
not necessary to adjust the joints more frequently than once 
in six months after the first adjustment. In new track work, 
security and economy can be effected by the substitution 
of short mild steel fishplates for the ordinary and much 


more expensive ones, and by using shorter copper bonds, and 


the provision of a tie-bar tbrough the rails at the joint makes 
lateral movement impossible. This addition to the joint is claimed 
to increase ‘its efficiency by ensuring not only the absolute avoid- 
ance of any deviation in level but also of alignment. 


Messrs. Thos. d. Usher & Co., 44, Leazes Park Road, New- 
castle.— An exhibit of the electric lamps of the Sunbeam Lamp Co. 
is made by this firm, the processes of manufacture being illus- 
trated. There is also a show-case of the Western Electric Co.'s 
cables, various electric light fitting and motor exhibits, and a small 
country lighting set of plant which will be installed at St. Bos- 
well’s when the Exhibition closes. The uses of electric lighting 
and electric radiators as applied to every-day purposes, are shown 
by a specially fitted up corservatory and sitting room. Among the 
many other interesting things at Messrs. Usher's stand we observed 
a dynamo which was made about 16 or 17 years ago, showing the 
fittings employed before supply from public mains was available. 


Mr. James Gledson, 25, Eldon Square, Newcastle-on-Tyne.— 
The manufactures of a number of leading electrical firms will be 
found here. They include electrical instruments as made by 
Messrs. Elliott Bros.; switches, fuseboards and various accessories 
manufactured by the Wandsworth Electrical Manufacturing Co., 
Ltd.; multiphase motors and generators, booster and other plant 
made by Messrs. Laidlaw, Laidler & Co., of Manchester; flame arc 
lamps, arc lamp couplings and acid-proof and mine fittings as sup- 
plied by Messrs. D. Santoni & Co.; also ship and other electric 
light fittings, Sunbeam lamps and electric radiators; Hellesen 
batteries, Creighton’s casing and cappings, Reyrolle motor-starters 
and wall plugs, and so on. 

Messrs. F. Reid, Ferens & Co., Orchard Street Buildings, 
Newcaetle-on-Tyne.—As agents for the Electric Construction Co., 
Ltd, of Wolverhampton, the firm is exhibiting a three-phaec 
generator, continuous current motors, induction motors and starters, 


. call for brief mention. 


high tension switchgear, &c. There i8 also a sign consisting of 200 
8-c.». Royal Ediswan lamps, the firm being selling agents for these. 
The Dowsing radiators, Pitkin's leakage indicators for mines, a com- 
bined lightning arrester and insulator for mine service, also water 
and gas-tight bells for fiery mines, single-stroke and trembling 
bells, and that interesting device, the Pyrophone (of the Pyrophone 
Fire Alarm Co.), with which our readers are fully familiar, are all 
well exhibited. A study of the photographs adorning Messrs. Reid, 
Ferens's section of the Exbibition brings to mind the work that the 
firm are doing in chimney construction for electric power statione, 
aud also in chimney felling—both lines in which they are 
epecialists. .The self-supporting chimney, 175 ft. high x 12 ft. 
diameter, built for Hastings tramway power station, and one of 
185 ft. high, built to the order of Babcock & Wilcox for Rochester 
electric lighting station, are among the views. 


The Eldon Electric Co., Ltd., 8, Eldon Square, Newcastle-on- 
Tyne.—The condiits and fittings of the Simplex Steel Conduit 
Co., Ltd., are strongly in evidence, as the company represents that 
very active organisation in the locality. The stand is built up of 
“Simplex” tube. To attempt to enumerate the mass of electrical 
sundries shown is an impossibility ; by naming flame and enclosed 
arc lamps, motors and motor starters, automobile flexibles, ship’s 
light indicators, Eldon electric wires and cables, electric heating 
and cooking appliances, electric light fittings, and a motor- 
generator for battery charging, we have but covered a small part of 
tbe whole. 


Various Exhibits.—There arc also sundry other exhibits that 
Messrs. Geo. Angus & Co., Ltd., of St. 
John's Works, Newcastle-on-Tyne, are in evidence with their 
leather and rubber manufactures, also raw hide gears and metal 
gears. Mr. Henry Osborn, of Newcastle, shows a number of tools 
and machines for electrical engineering use, also students’ mathe- 
matical instruments. A collection of various electrical novelties, 
cycle lamps, batteries, motors, and so on, are being exhibited by the 
Edison Electrical Supply Co., of Newcastle. The Spherical 
Metallic Packing and Fingineering Co., of Manchester, are exhibit- 
ing, through their local agent, their Redford’s patent metallic 
packing. Driving belts and belt fasteners are arranged at the stand 
of Messrs. R. & J. Dick. Mr. A. Chisholme-Robson shows electrical 
accessories and time recorders; Mr. Walter Fletcher has electrical 
fittings and accessories; office requisites are exhibited by Shannon, 
Ltd., and the Blickensderfer Co., Ltd.; dynamo and motor brushes, 
and other familiar lines are shown by Le Carbone; the Electrical 
Engineering Supply Co., of Newcastle, are showing the Chameleon 
illuminated signs as seen-at Olympia, incandescent lamps and 
various electrical accessories; and Messrs. Baboock & Wilcox, Ltd., 
have a model of their water-tube boiler, chain grate stoker, turbinc- 
9 cleaner, and Lhassen and Hjort water softening and, purifying 
plant. 


The Exhibition is due to close to-morrow. 


LEGAL. 


THE WAKEFIELD AND DisTBICT Licut Rattway Co. v. THE Mayor, 
ALDERMEN AND CITIZENS OF THE CITY OF WAKEFIELD. 


THIS case came beforea Divisional Court of King’s Bench consisting 
of Justices Ridley. Darling and A. T. Lawrence on the 10th inst. on 
appeal from a decision of five Justices of the City of Wakefield, 
who decided against the appellants, the Wakefield and District. 
Light Railway Co., on a question of rating, but consented to state 
a case for the opinion of the High Court on a point of law. 

It appeared from the case stated that a complaint was preferred 
before the Justices against the Wakefield and District Light Railway 
Co. for that they, being a company duly rated and assessed in the 
sum* of £31 9s. 6d. on a general rate made on May 10th, 1904, and 
on a water rate made on the same date in the sum of £8 12s. 8d., and 
payment of such sums having been lawfully demanded in writing, 
bad not paid the same. It was proved or admitted before the 
Justices that the rates in question were duly made, and that the 
appellant company was duly rated on rails laid in Horbury Road, 
Westgate-end, Westgate, Marygate, Market Place, Northgate, 
Kirkgate, on the bridge across the River Calder, on the 
Waketield and Doncaster Road, Leeds Road, Bridge Street and the 
Wakefield and Barnsley Road. The net annual value was esti- 
mated at £237, and the rates were made on the full net annual 
value. The appellants tendered a sum of £10 0s. 7d., which would 
be the sum due calculated on the fourth of the net annual value. 
Tbis offer was refused. Further, it was proved that the lines in 
question comprised railways Nos. 3, 6,7 and 8. which were laid 
entirely within certain streets of the city of Wakefield, whicb 
streets were highways repairable by the inhabitants at Jarge, and 
were vested in the Mayor and Corporation of Wakefield as the 
urban authority, pursuant to the provisions of the Public Health 
Act, 1875. The lines were worked by electric power, on the over- 
head system. 

The contention of the appellants was that the lines of the rail- 
way, and the land occupied thereby, were used only as a railway 
constructed under the powers of certain Acts of Parliament for 
the public convenience within the meaning of Sec. 2, Sub-sec. b, of 
the Public Health Act, 1875, because they were used and constructed 
under the Wakefield and District Light Railway Order, 1901, and 
the Extension Order, 1902, and therefore were only assessable on 
one-fourth of their net annual value, 
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The respondents, on the other hand, contended that the land 
on which the lines of rail were laid was not land used only as a 
railway, and that the railway was not a railway constructed for 
public convenience, and therefore it was liable to be assessed on 
the full net annual value. The justices decided in favour of the 
view contended for by the respondents. 

The questions for the decision of the Court were (1) whether 
the land occupied by the lines of rail is or is not land used only as 
a railway constructed under the powers of the Act of Parliament 
for public conveyance within the meaning of Sec. 211, Sub-sec. 15, 
of the Pablic Health Act, 1875; (2) whether the railways are or are 
not constructed under the powers of an Act of Parliament for public 
conveyance within the meaning of the said section; (3) whether 
the occupiers of the land occupied by the said lines of rails are or 
are not entitled to the benefit of the partial exemption provided 
for by the section and sub-section of the Public Health Act, 1875. 

Mr. Danckwerts, K. C., and Mr. Ryde appeared for the appellants ; 
and Mr. Clavill Salter, K. C., and Mr. Wm. Mackenzie for the 
respondents. 

Mr. Rype said the ‘short point came before the Court under 
Sec.-211 of the Public Health Act, as to whether the lines in ques- 
tion were a light railway within the meaning of the Act. The 
Court below had held that this was not a light railway within the 
meaning of the Act, and that, therefore, the company had to pay 
the higher rates as assessed. In this case the company had to keep 
to a fixed permanent way, and it was only because they had an 
exclusive right that they were rateable at all. 

Mr. Justice DARLING said the public bad a right to use the land 
on which the lines were laid, and it seemed a curious result that 


' because the company bad not got the land all to themselves they 


should be higher rated. 

Mr. Rypz submitted that the appellants came within Sec. 211 
of the Public Health Act, and were entitled to the partial exemp- 
tion therein provided for. 

Mr. SALTER, on behalf of the respondents, said that no doubt 
the origin of a light railway and that of a tramway were different, 
but it was also different from that of a railway. The exemption of 
a railway from paying full rates waa conferred, because, in proportion 
to their holding, they enjoyed very few of the advantages of the good 
lighting, paving, &c., paid for by the rates. But a tramway was 
not exempt because it did enjoy most of these advantages, and this 
light railway was practically in the position of a tramway. With 
regard to Sec. 211, the question as whether the appellants were 
“occupiers of land used only as a railway constructed under the 
powers of any Act of Parliament for public conveyance.” This 
land was not used only as a railway by the appellants, but was used 
by many others. The fallacy of the argument on the other side 
consisted in their assumption that they bad to show that the land 
was used only by the appellants as a railway, and not that the land 
was used only as a railway. No single inch of this land was used 
only as a railway. As in all rating cases, they must deal with the 
uses in substance. He submitted that this railway was not con- 
structed under tbe powers of an Act of Parliament. The order was 
not an Act of Parliament. He agreed tbat if Sec. 211 was a general 
enactment relating to railways, he was wrong. 

Mr. Justice RIDLEY, in giving judgment after stating the facts, 
said the justices had decided that the land in question was not 
used only as a railway, and was not constructed under the powers 
ofan Act of Parliament. The first question was whether this land 
was used only as a railway, and he thought the land was used only 
as a railway. On the second point he felt less difficulty. This 
railway was made under the Order of 1901, and not directly under 
an Act of Parliament, but on looking at Sec. 12 they got over that 
difficulty. He thought the section said that light railways were to 
be treated as if made under a special Act, and that the order made 


under the Act was to be called a special Act, and, therefore, that 


this railway was constructed under tue powers of an Act of Parlia- 
ment. He also thought that Sec. 211 was a general enactment relating 
to railways. Enactment was not the same thing as Act. The latter 
meant the whole Act, the former the Act or part of the Act. He 
came to the conclusion that the appeal should be allowed. 

Justices DanLING and LAWRTNCE concurred, and the appeal was 
accordingly allowed. 

Leave to appeal was applied for, and granted. 


" 


RATING oF ELECTRIC TRAM WAS. 


IN the King's Bench Division of the High Court of Justice on the 
11th inst., before a Divisional Court, consisting of Justices Ridley, 
Darling and A. T. Lawrence, Mr. Llewellyn Davies moved on 
behalf of the Yorkshire Woollen Districts Electric Tramways Co. 
fora rule nisi directed to Justices of the West Riding, sitting at 
Dewsbury, to show cause why a mandamus should not issue com- 
manding them to state a case for the opinion of the High Court. 
He said the question at issue was whether the company, whose 
lines were constructed under the powers and orders of the Light 
Railways Act, were bound to pay rates on the full net annual 
valuation, or were entitled to partial exemption under Bec. 211 of 
the Public Health Act, 1875, under which railways were only bound 
to pay on one-fourth of the net annual value. The company had 
arranged with some of the local authorities through whose dis- 
trict the línes ran (as they ran through a good many rural districts) 
to pay the whole amount, the authorities undertaking to refund if 
the decision was in favour of the Light Railways. But three 
authorities declined to do that, and they took proceedings. 
These were Liversedge, Heckmondwike and Mannhill. The case with 
regard to these authorities came before the Justices, who made an 
order for payment in full, refusing to hear the company's solicitor, 
and making an order for a distress warrant to jsane jn case of non. 


ayment. The amount of the rate due to the Liversedge Urban 
istrict Council on tbe full valuation was E56 166. He believed 
the matter was decided in the company's fevour in the case of the 
Wakefield, &c., Light Railway Co. v. Mayor and Corporation of 
Wakefield, which came before the Court on Monday. E 
Mr. Justice RiẽůpLEV: But that was a light railway. 5 
Mr. Davies: So is this, though it is called a tramway. The lines 


were constructed, as in the Wakefield case, under tke Light Rail- 


ways Act. ; 
Mr. Justice RiptEy: I suppose you say there is nothing in a 

name. You may take a rule, but if it turns out that your case is 

on all fours with the Wakefield case, tt will be hardly necessary to 

argue it, as the matter can be arranged privately. ; 
Mr. Davies thought it probable that the matter would be settled, 

but he asked for three separate rules against the three authorities. 
The Court granted the three rules as asked. 


— 


JohN SON-Lux DELL ELECTRIC Traction Co., LTD., v. Six 
Joh MILBURN. | DE 
THIS case came before the Court of Appeal composed of Lords 
Justices Williame, Stirling and Moulton on Monday last week on 
the defendants’ appeal from an order of Mr. Justice Bray in 
chambers, affirming the order of the Master refusing to make an 
order for security of costs. 

The action, a test one, was brought by the company against the 
defendant, a shareholder, for calls, the defendant counter-claiming 
against the company for the return of the money he had paid for 
his shares on the ground of alleged false statements in thc 
prospectus. 

Mr. Justice Bray declined to make an order for security of costs 
on the ground that the unpaid calla formed a substantial asset of 
the company available for the payment of the costs if the defendant 
succeeded in the action. 

Mr. Gorr Browne, K. C., on behalf of the defendant, pressed for 
the order. He said that in the event of the defendant succeeding 
on his counterclaim, the company might go into liquidation, in 
which case the defendant would have to prove for his costa, and 
probably only receive a small dividend. 

Without calling upon counsel for the company, their Lordships 
dismissed the appeal. ' 


ELECTRIC TRAMwAvs CONSTRUCTION Co., LTD., v. HOLDSWORTH. 


IN the Court of Appeal, composed of Lords Justices Vaughan-. 
Williams, Stirling, and Moulton on Tuesday last week, Mr. Lush, 
K.C., applied on behalf of the defendant in the case of Electric 
Tramways Construction Co., Ltd., v. Holdsworth, for leave to 
appeal from an order of the Judge in Chambers varying the order 
of the Master. The learned counsel said the action was brought by 
the plaintiff company, which was in liquidation, for £6,000 upon an 
alleged failure of consideration under an agreement contained in a 
letter. The defendant countercleimed against the company for 
£12,267. The case was set down for trial in the King's Bench 
Division before a special jury, and it was anticipated that the trial 
would last several days. The plaintiff company being in liquida- 
tion, the defendant applied for security and costs. The Master had 
ordered the company to give security in the sum of £300, but Mr. 
Justice Channell, on appeal, reduced the amount to £150. He (Mr. 
Lush) wanted to get the Master's order restored, hence the present 
application for leave to appeal. 

Their Lordships refused the application. 


———— — 


SwANSEA CORPORATION v. NATIONAL TELEPHONE Co. 


In the Court of Appeal on the 11th inst., Lords Justices Vaughan- 
Williams, Stirling and ,Cozens-Hardy delivered tbeir reserved 
judgment in this case, which was an appeal by the defendants 
against a judgment of Mr. Justice Buckley. 

Lord Justice STIRLING delivered the judgment of the Court. 
He said :—At the close of* the arguments in this case we were dis- 
posed to think that Mr. Justice Buckley had taken a view which 
was unduly favourable to the plaintiffs; but as the action related 
to matters which called for some local and scientific information, 
we were desirous of obtaining & report of a scientific referee on 
certain questions. An order was made to that effect in January 
last, and the referee has made his report, dated February 28th last. 
We have considered that report, and find ourselves confirmed in 
the opinion we had previously formed. We, therefore, propose to 
make the following order:—That the appeal be allowed, and that 
the judgment and order of Mr. Justice Buckley, dated May 28th, 
1905, be discharged, except so much thereof as did order that the 
operation of the said judgment (except as therein mentioned) 
should be stayed, pending the hearing of this appeal, upon terms 
therein mentioned, and instead thereof order as follows:— 

Declare that under Sec. 3, Sub-sec. 5 of the Telegraph Act, 1899, 
and the Telegraph Intercommunication Order, 1899, made pursuant 
to the said Act, and in the events which have happened, the 
plaintiffs are entitled to be afforded by the defendants all proper 
facilities for restricted intercommunication within the meaning of 
the said order (Mr. Justice Buckley's) between persons using the 
telephone system of the defendants, and the telephone system of 
the plaintiffs in the pleadings referred to. 

Declare that in order to afford such proper facilities, junction : 
circuits within the meaning of Major Cardew's report of February 
26th, 1906, answers 1 and 3, ought now to be provided to directly 
eonnect plaintiffs’ principal exchange in Swansea and each of tha 
exchanges of the defendants at Sketty and Gorseinon in manner 
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following, that is to say, to connect the plaintiffs principal 
exchange at Swansea and the exchange of the defendants at Sketty, 
one junction circuit, and to connect the plaintiffs’ principal 
exchange at Swansea and the exchange of the defendants’ at 
Gorseinon, two junction circuits. 

Declare that the several [junction circuits so to be provided as 
aforesaid should be all one-way junctions, that is to say, one set 
to be used for calls from defendants’ subscribers to the plaintiffs’ 
subscribers, and the corresponding set to be used for calls from the 
plaintiffs’ subscribers to the defendants’ subscribers, and that such 
junction circuits may be either enclosed in cables in seta, or erected 
overhead, or partly in one way and partly in the other. 

Declare that the junctions so to be provided may pass through 
the company’s said principal exchange at Swansea, but should not 
be brought to the switchboard in that exchange for operating 
purposes. Liberty for either party to apply as to relief consequent 
on the aforesaid declarations, and as to costs of making the 
junctions, and as to further facilities, and generally. 

The costs of the appeal to be taxed and paid by the respondents 
to the appellants. Each ty to bear its own costs down to and 
including the trial before Mr. Justice Buckley. 

Mr. DanoxkweEsts: There is one point I want to be certain of, and 
that is, as to the cost of laying the junctions. 

Lord Justice STIRLING: It will be a matter for application if you 
think that the question arises. This reserves full liberty to 
apply. 

Mr. PARKER (for the Corporation): Should not there be a limit as 
to the costa of carrying out the works? 

Mr. Justice STIRLING: If you so desire it, there may. 

Mr. PARKER: I suppose we can come back upon that to the Court 
of Appeal. 

Lord Justice Sri: I do not know. This] judgment is substi- 
tuted for that of Mr. Justice Buckley. l 

Mr. PARKER: One of the chief issues was as to the cost of this. 

Lord Justice SrrRLING: I do not think you can come back here. 

Mr. PARKER: Mr. Justice Buckley ordered that the costs should 
be joint coste. 

Lord Justice rm: I hope you will arrange it, but if you 
cannot you can have liberty to apply. | 


DISPUTE OVER AN ELeotruicaL FrTTINGS BUSINESS. 


On the 11th inst. in the Chancery Division, Mr. Justice Warrington 
had before him the adjourned motion of Driscoll v. Hintze, which 
had reference to an electrical fittings business at Portland Street, 
Soho. Mr. Kerr was counsel for plaintiff, and Mr. Hinds repre- 
sented the defendant. 

Mr. Kerr said this wus a motion on behalf of the plaintiff for 
the appointment of a receiver. The action was one for the dissolu- 
tion of partnership and winding up. It was rather a curious case 
because there was a dispute between the partners whetber a 
partnership existed or not. In 1904 plaintiff and defendant met, 
and eventually they started a small business of electrical fittings. 
It was ed that plaintiff should find cash for tbe business, and 
plaintiff from time to time advanced moneys for the carrying 
on of the business, and this amounted to about £500, or slightly 
over, Plaintiff had often applied for his share of the profits, but 
he had not received any, and be had not been shown the books, or 
derived any benefit from the business. At the present moment the 
liabilities amounted to £83, and there were wages due. Plaintiff 
had paid all the wages and outgoings, and had had no return. 

Mr. Hrxps, for defendant, stated that his point for the defen- 
dant was that the plaintiff had not fulfilled conditions precedent 
to the partnership, and that he had had full access to the books. 
He also alleged that plaintiff had had fittings, &c., from the busi- 
ness to the value of £80. 

Eventually his Lordship appointed a receiver, the defendant 
to be employed as manager, plaintiff agreeing to pay two weeks’ 
wages of the workmen. 


CHARGE OF DAMAGING a THEATRE INSTALLATION. 


AT the Newcastle-on-Tyne Police Court, on the 11th inst., Robert 
McDonald, 26, electrician, was charged on a warrant with having 
wilfully and maliciously damaged the electric light installation at 
the Empire Theatre in that city. Mr. W. J. Ward, for the prosecu- 
tion, stated that on the morning of the 9th inst. it was discovered 
that the two main fuses of the electric switchboard had been 
tampered with; a main used for the bioscope had been discon- 
nected, the fuses had been drawn from the footlights, and the 
arc lamps in front of the building had been rendered useless. The 
accused had been previously dismissed, but was in the building at 
the time and was charged with the offence. He disappeared, how- 
ever. The accused denied the offence. In evidence it was stated 
thatthe damage must have been done deliberately. The Bench 
came to the conclusion that there was no evidence to connect 
the accused with the offence, and he was discharged. A few 
minutes later, Chief Superiuteudent Wilson informed the Court 
that McDonald had been overheard to say that he did the damage. 
McDonald was recalled, and when the question was put to him, said 
he had made the admission, he was only sorry he did such a thing. 
The Bench fined accused 208. and costs, 


PARLIAMENTARY. 

Cheap Telephones.—In the Parliamentary Papers for April 12th, Mr. 
Henniker Heaton asks the Postmaster-General whether his atten- 
tion has been called io the speech made in Australia by the Post- 
master-General of the Australian Commonwealth at Sydney, on 
February 3rd, in which he expresses his conviction that he will be 
able to give to every man in the country a telephone in his own 
house at a cost of 18. a week; and whether he was considering the 
cost of reducing to popular rates telephone charges in this country ? 

Mr. Sydney Buxton replies as follows :—'' The speech referred to 
by the honourable member is probably that which was delivered at 
the annual picnic of the Electric Telegraph and Telephone Con- 
struction Branch Union at Sydney, and I gather from a report in 
the Sydney Morning Herald that Mr. Chapman did not explain the 
nature of the cheap telephone service to which he referred. I 
understand, however, from another source that the rate referred to 
by Mr. Chapman is to be the minimum charge in small towns for a 
limited number of calls made on a four-party line — f. e., a line of 
which the use is shared by four subscribers. Additional calls 
beyond the minimum number would have to be paid for separately. 
I am looking into the present charges in this country, but it would 
not be possible to give an efficient service, with privacy, at the ratc 
mentioned." 

The Canals. Cowmission.—This Royal Commission has adjourned 
its sittings until May 9th, and after that it will meet regularly on 
Tuesdays and Wednesdays to hear the views of those owning and 
controlling canals. The railway companies are to be asked to 
furnish replies to questions which have been prepared. 

Wireless Telegraphy.—In the House of Commons on 9th inst., the 
Postmaster-General said that he would lay on the table a copy of 
the contract between the Department and the Marconi Wireless 
Telegraph Co. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Shift Engineers’ Holidays. 


It is a pleasing spectacle, and ought, I suppose, to be 
a matter for congratulation to shift engineers to see a 
* Resident" descend from his pedestal and discuss, in a 
delightful and fatherly manner, their grievances with them. 
It would be a great pity to appcar ungrateful, but a due 
respect for the plain and unadorned truth compels one to 
bring into prominence some little points which the above- 
mentioned gentleman has overlooked. | 

Resident Engineer " remarks that for those who make 
a study and pleasure of their work, the position of S. B. A., 
or shift engineer, is a merely transitory one." Most true ; 
but, alas! life, too, i8 transitory, and sometimes the one 


approaches the other in value. 


Some six or seven years ago the demand for men to fill 
positions in central stations was enormous; all sorts and 
conditions rushed into the business—wiremen, plumbers, 
jointers, semi-engineers, &c.—and many of these non- 
descripts are now (let us face the horrid truth) occupying 
positions as resident engineers ! 

The advancement of a young man “ whose work is a study 
and pleasure" to him does not, unfortunately, depend upon 
his abilities as an engineer. A thorough comprehension of 
the peculiarities of high-speed engines is as nothing com- 
pared to an intimate knowledge of the foibles of a lighting 
committee. 

The enormous responsibilities under which the resident 
engineer labours from day to day frequently rolls off hig 
back like Christian’s burden, and alighte rather heavily on 
the shoulders of the shift, who is responsible for the 
evening load. | 

A switchboard attendant who has had no mechanical 
training cannot expect a large salary in a small station ; but 
it is quite a different matter for men who have spent time 
and money in gaining experience, and the system, whereby they 
are defrauded of their fair wages, in order that the chief 
engineer may geta name for economical running, and thereby 
increase lis own salary out of all due proportion to that of 
his assistants, is utterly wrong. The position of shift 
engineer is nof nowadays, by any means, a transitory one, 
and he ought to be paid a decent salary and generally be 
treated as a human being. 
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If advice is any good, I would say to all young engineers 
who make a study and pleasure of their work—avoid 
municipal engineering. A corporation, unless one spends a 
great deal of time and study on the members of the council, 
is perhaps as mean an employer as any man can work for. 


Spectator. 


Preservation of Hanger Bolts. 


I cannot agree that the corrosion is electrolytic, because 
I fail to find a potential difference to cause such an action ; 
moreover, if it is electrolytic action, why is it that the boss 
on the ear, and down in the thread, is not corroded ? My 
contention is that the corrosion on the steel portion of the 
bolt is entirely atmospheric. As is well known, moisture 
will collect at the fittings, and if there is a heavy chemical 
atmosphere, it comes along with the moisture and attacks 
the steel. 
aystem is not in use, yet corrosion takes place on the steel 
bolts. The insulation is not corroded as it is on the live 
feeders and line. The insulation on the live feeders and 
line is a blistered corrosion. This, I think, may be due to 
electric osmosis, whereby moisture tends to travel away from 
the positive pole to the negative pole, but is arrested on the 
film of dust and other atmospheric particles deposited on the 
insulation. 

I will admit that with our system we have to contend 
with a heavy chemical atmosphere, and whether the shields 
would be effective or not can only be proved by applying 
them. 

J. W. Warr. 

Corporation Electricity Works. 

Nt. Helens, April 10/h, 1906. 


The Street Lighting Question. 


Your correspondent’s letter (signed A Lover of Pub- 
licity ") is only too true, and I quite agree with him that 
something should be done to put a stop to the ridiculous 
tales being circulated by the gas lighting papers. These 
fabrications must surely harm the electric lighting industry, 
especially when they get into the daily papers, and are read 
by thousands of people who never sce the ELECTRICAL 
Revisw. If the choice in the matter of street lighting were 
left to the public, no gas lamps would be seen in decent 
thoroughfares. | 

A flame arc lump has been recently erected here at the 
junction of four streets. Whether it is to make the rest of 
the town look darker than usual or not I cannot say, but the 
light is really magniticent and covers such a large area. All 
incandescent lamps within a radius of 50 yards look 
ludicrous, and one cannot tell if they are lighted or not. 
Their shadows when lit are clearly cast on the ground, even 
fo (he burners (and the Journal of Gus Lighting says flame 
arcs are a failure !) 

However, gas, like the horse bus, is doomed, and no one 
can dispute this fact. The gas lighting papers are well 
aware of this, hence their violent abuse of electricity. 


An Old Reader. 
Bradford, April 10¢h, 1906. 


mi — — — —— — 


Separation of Oil from Feed Water. 


The article by Mr. J. H. Harwood on ** The Separation of 
Oil from Feed Water " recalls some | interesting experimentà 
that were carried out at the Temple Back station of the 
Bristol Corporation electricity department, some eight or nine 

ears ago. 

The usual coke and wood wool filter was found to be 
unsatisfactory, and an attempt was made to separate emul- 
sified oil by means of a centrifugal cream separator. Some 
degree of success was obtained, that is, the “ cream dis- 
charge pipe delivered all the free oil and a quantity of 
emulsified oil of about the consistency of cream. The 
* milk " discharge pipe, however, from which it was hoped 
to obtain pure water, still delivered milky water, and not- 
withstanding the considerable quantity of emulsified oil 
which had certainly been extracted, it was impossible to dis- 
tinguish between two beakers containing samples of the 


I mention this because a portion of our feeder . 


water before and after treatment. An analytical chemist 
either failed to distinguish between the samples or else 
found more oil in the clean sample, I forget which ; any- 
way, I have no recollection that his account was ever 
settled. 

On the strength of the moral certainty that a large 
quantity of emulsified oil had been extracted, it was decided 
to fit a suitable separator for one boiler supply and see what 
happened. "This separator was, of course, built for dairy 
purposes, and was apparently only intended to run for an hour 
or two at a time. It was driven by a turbine of the Laval 
type, with such a supply of steam as may be obtained in any 
well-regulated dairy. With 125 lb. of steam behind it the 
machine ran at a brave speed, and to its credit let. it be 
said that it never burst. But it was fixed with all kinds of 
spring bearings and mounted on rnbber washers, and 
generally humoured, as was understood to be necessary with 
these 6,000-revolution creatures, a freedom which should 
never be granted to machinery iu the agricultural stage of 
development. Not infrequently this machine was reported . 
in the small hours of the morning for making a“ funny“ 
noise. 

Investigation, at a safe distance, seemed to show that it 
was trying to stamp out its bottom bearing, or taking 
excessive liberties with the springs and india-rubber. It was 
agonising to go near the beast to shut it down, or even worse 
after telling the most ignorant man on the premises in a 
casual manner to close the valve, to realise that he would 
most likely turn it the wrong way ! 

After a few weeks, or, perhaps, months’ trial, it was felt 
that the consumption of steam and nervous energy was a 
serious item. A motor drive was discussed, and other 
matters claimed attention. I think that I am correct in 
saying that the scheme never reached serious development. 

Now that extra high-speed machines have become house- 
hold pets, so to speak, it might be worth while to reconsider 
this suggestion. It is possible that a separator designed for 
milk might be modified to suit emulsified oil and water 
better, or that the process might be carried out in stages. 
The addition of certain chemicals, or the electrolytic process, 
might be applied, and the separator used instead of a filter. 
Even if a separator was used before the filtering process, the 
filler might be very much reduced in size or the running 
periods (without cleaning) be extended. "The recovered 
emulsion might possibly be reduced, or used effectively as a 
lubricant. | E: 

There is yet another method which might be effective, 
viz., passing the exhaust, steam through a kind of exhaust 
fan running at a high speed. It seems feasible to imagine 
that if these minute globnlcs of oil were thrown against each 
other with, sufficient violence, their exclusive prejudices 
might be overcome. | | | 

The effect of a fan driving a vapour in a system below 
atmospheric pressure presents another interesting con- 
sideration. 

J. Rutherford Blaikie. 

April 16th, 1900. 


The Naval Engineer and Flectricity. 


I can quite understand the existing engineer officers of the 
Navy saying, after reading Mr. C. A. Smith's letters, 
“Save us from our friends." Although prompted, I am 
sure, by the best intentions, it would be better if he got his 
facts with regard to the new scheme correct, before rushing 
into print. For instance, it may surprise him to hear that 
the engineer officers, as a whole, are in favour of the new 
system of entry, and that if a ballot could be taken, five in 
every six would approve of it, and the probable reason for 
the minority voting against it would be that they had not 
taken the trouble or had the opportunity of making them- 
selves acquainted with the details of the training—and the 
same thing applies to the artificer mechanician question. 
However, the Navy is not yet run by voting. | 

Mr. Smith's criticisms of the instruction at Osborne ar 
ungenerous and incorrect, and I fail to see why he should 
accuse Mr. Appleyard of dragging in Dartmouth “ in an 
unfair inanner ;" also he is quite wrong in hisstatement that 
the cadets do not receive instruction in internal combustion 
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engines. I recently visited the college and heard part of a 
lecture on this very subject. ' 

The excellent letter in Engineering, from which Mr. Smith 
so freely quotes, goes to the root of the matter and shows the 
reasons why there is such opposition to the scheme. Tae 

failure on the part of the Admiralty to carry out the promises 

made by Lord Selborne to the existing engineer officers, aud 
the extraordinary and anomalous position they will be in 
when the new type of engineer officer comes under them, are 
responsible for nearly all the opposition. Let the present 
board put these matters right, and I venture to assert that 
the criticisms on the new scheme of training naval officers 
would be of a very different nature. 

Mr. Smith has seen Osborne ; let him also visit Dartmouth, 
and visit it with an open mind. I understand the Admiralty 
give every facility to the engineering profession to see over 
the place. I think it is unfair to criticise and judge a 

. Scheme of such far-reaching importance to the nation withont 
first ascertaining that one's premises are sound and correct. 


M. I. Mech. E. 


—— — — — — a e 


In reply to the -letter from Mr! (“. Alfred. Smith which 
appeared in your last issue, I beg to remind you that in his 
original article he referred to Mr. Wopdingham’s appoint- 
ment, and that he immediately followed with the remark 
that very little has been done, and the system of the 
Admiralty with regard to electricity on board of ship is 
wrong." It was clear that unless such a statement was 
substantiated it ought not to go forth. I was sure that 
it was only necessary to point this out to Mr. Smith, and 
he would admit that he had no intention of saying anything 
that could be construed as a slight upon the electrical 
adviser to the Admiralty; and I am glad to observe that 
he now expresses his regret that it should have been possible 
to have assumed that the attack was personal. [n regard 
to the stoker question, I am quite prepared to contest the 
point so long as Mr. Smith will limit his observations to the 
` Admiralty scheme as laid down in the Statement of 
Admiralty Policy." It is incomprehensible that Mr. Smith, 


who treats anonymous correspondents with such scorn—even | 


the anonymous correspondents of the ELECTRICAE, REVIEW— 
should now invite me to accept here a reply from an anony- 
mous correspondent of another journal. I can assure him 
that the correspondent he mentions will be replied to in 
the proper place. Incidentally, I can also assure 
him that I agree in great measure with that anony- 
mous correspondent regarding the existing engineer officers, 
but I think that like Mr. Smith, he has gone adrift on the 
question of mechanicians. 

Will you allow meto point out that the Admiralty scheme 
does not contemplate handing over to a common stoker the 
duties to which an engine-room artificer is now trained. It 
is for this reason that I objected to Mr. Smith’s phrase 
where he protests against the recent Admiralty order, by 
means of which stokers will apparently do the work for 
which these engine room artificers are trained for." This 
conveys a wrong impression. Mr. Smith may remember 
that it is no new thing to place a chief or leading stoker in 
charge of auxiliary watches in harbour, and that they have 
done that work satisfactorily. The new scheme is a deve- 
lopment of that arrangement. It proposes to select from 
the 30,000 stokers a proportion of 2,000, and to educate and 
train these systematically and thoroughly in watch-keeping 
duties concerning machinery in motion, so as to set the 
artificers free to concentrate upon maintenance and 
repairs. These trained men are to be called - “ mech- 
anicians." I may also remind Mr. Smith that stoker 
petty officers are already accustomed to auxiliary 
watch-keeping ; they look after hydraulic pumping engines, 
and all sorts of auxiliary machinery afloat. A chief stoker 
is already in charge of the double-bottom party; they work 
the flooding valves to magazines, ventilating valves, sluice 
valves and water-tight doors. Mr. Smith now says that he 
prefers “to call a man who enters the Navy as a stoker, a 
stoker, whether he do engine room watch-keeping or is in 
charge of a stoke hole." By the same reasoning he should 
prefer to call an admiral a cadet. It does not much matter 
what he prefers to call them; but when he writes about 
them publicly, originality of that order is misplaced. The 


“ Statement of Admiralty Policy calls these trained men 
* mechanicians. ” | 
Is it not rather ludicrous for Mr. Smith to complain that 
** Dartmouth is dragged in by me when discussing the 
training of young. naval cadets? Anybody who reads the 
last paragraph of his article, p. 411 of your issue of March 
9th, will be able to judge of this for himself. He says, 
* in a few years oil engines will be used for driving various 
dynamos on board of ship, but at present nothing is done to 
instract the young cadets in this branch of engineering.” 
In your issue of the 6th inst. I ventured to prove beyond a 
doubt that the young cadets «re: instructed in these 
very details, and that, among other things, an oil 
engine coupled tox dynamo is provided at Dartmonth for the 
purpose. It is nob my fault that he only visited Osborne, 
and then proceeded to criticise the scheme. I visited 
Osborne and Dartmouth, and I saw the engines in question. 
It is somewhat awkward for Mr. Smith, but he need not 
blame me that his statement was incorrect, for I have no 
intention of being either unjust or unfair to him. From 
March 9th to March 27th was, I confess, a long time for me 
to wait before correcting him ; 1 did so because I hoped that 
the tmth would meanwhile dawn upon him, and that he 
would withdraw his errors without persuasion. Finally. if he 
will look carefully at that last year's paragraph of mine of 
which he complains he will find that I was there writing 
about the suggestion of the two principles known as “common 
entry " and “ specialisation " in its earliest stage, 7.e., of the 
period from April, 1901, to January, 1902. These two 
principles have been accepted by practically every engineer 
officer of the fleet. Nevertheless, I am fully in agreement. 
with Mr. Smith that “if a ballot were taken among the 
engineer officers, not one in five Mp Mec of the 
present system." This is true, for though they freely 
admit that ** common entry" and '*specialisation " is a 
sound basis for the new scheme, they consider that it 
would be expedienb to grant to the engineer officers of the 
old régime executive authority in their own department. and 
so do I. 
M TL. Rollo Appleyard. 
London, W., April 12th, 1906, : 


| ' Windmills and Turbines. 

With reference to your inquiry in the current issue, there 
is an interesting article dealing with windmills used for 
generating electrical energy in the Hlectrical Engineer for 
December 5th, 1902, p. 805. 

The writer would consider it à great favour if a reader 
would state where he could find articles dealing with the 
principles underlying the design and working of draught tubes 
for tnrbines on low falls, say, 10 ft., subject to frequent 
floods. j 

Backwater. 

[For wind power see also ELECTRICAL. REVIEW, 

December 16th, 1904.—Eps. E. R.] 


f Brakes. ' 

Your correspondents of the 6th inst. evidently pin their 
faith to their purely mechanical slipper brake as being the 
best amongst the rather varied collection of brakes at present 
in use on tramcars, ignoring the fact that it is possible to 
get as good, or even better, results with a properly designed 
wheel brake. After stating that the best practical results 
obtained are always those most closely allied to theory, let me 


-try and prove the above assertion by an examination and 


comparison of the theory of the two different types of brakes. 

Taking first the case of the slipper brake on a bogie car, 
say, 10 tons weight, with pony wheels carrying 25 per cent. 
of the same, we could not with safety utilise more than half the 
total weight for downward pressure of the shoes on the track, 


and taking the speed to be from 10 m.p.h. to zero, the mean 


dynamical friction coefficient with wood blocks under 
adverse conditions would not be more than 2. It follows, 
therefore, that we can only set up a constant retarding force 
of 5 tons x 2 = 1 ton = 10 per cent. of weight of car. 
Now taking the case of the wheel brake, we find that 
itis possible to se& up a constant retarding force equal to 
the static frictional force that exists between wheels and 
track, and taking the coefficient, which will be at least 
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15 with the wrought-steel wheels which are now in general 
use, we geb 10 x 15 = 1'5 tons = 15 per cent. of total 


weight of car, as against 10 per cent. for the slipper brake. 


showing, with a properly designed wheel brake, the superiority 
of the latter. 
J. Le 
Birmingham, April 14/5. 


A Carious Electrical Phenomenon. 


[ was walking this afternoon along a valley in the Alpes 
Maritimes, and had almost reached two villas on opposite 
sides of the road, each of which had a lightning conductor 
some n metres above the roof, when suddenly there was a 
discharge between the two conductors exactly resembling 
the spark from a Wimshurst machine and accompanied 
simultaneously by the crackling noise which one is accustomed 


to hear from such discharges. Fully a second (if not two) 


Bonn 3000 METRES - 


i an- A ub 


. 
—— — — 


4000 FEET ` 
ABOVE SEA LEVELS 


afterwards there was the most uppalling crash of thunder I 
have ever heard, but I saw no flash of lightning to account 
for the thunder. It was pouring with rain, and there had 
been one or two distant claps of thunder previously. The 
proverbial smells of sulphur and ozone were conspicuous by 


their absence. What is the explanation? 
W. A. B. 
Florence, April 15th, 1906. . 


The R. Kaye (Gray Portrait. 


A mistake has been made in your reference to the presen- 
tation to Mr. R. Kaye Gray which appears in your issue of 
the 13th inst., where you state “that the invitation was 
addressed to members only." The invitation was sent out 
to ull members and associate members resident in the United 
Kingdom. | 

As associate members subscribed in addition to members, 


the word “ members on the inscription on the tablet was 


4 


printed with a small ** m 
your notice. 

Congratulating you upon the reproduction , 

l W. H. Patchell, 
Hon. Sec. 

[We regret the error. "The correction brings the number 
of possible subscribers np to about half the total member- 
ship.—Ens. E. R.] 


` instead of a capital as stated in 


* C'OMMUDINE." —Makers' address wanted. 
LETTERING ZINC INDICATOR. SCREENS.— Makers! address 
wanted. 


BUSINESS NOTES. 


Milan.— Engineer Esterle presided over the general 
meeting of the shareholders of the Conti Electrical Co., Milan, 
when the report for 1905 was considered. 4,000 shares have recently 
been issued at 350 lires each- that is to say, at a premium of 
100 lires each— which sum is to be placed to a reserve and sinking 
fund account. ‘The Brembo installation of the company is com- 
pleted, and the works at Cerano Trecate have been started and are 
working regularly; already 78 consumers have motors connected 
to the system. The total sale of energy for 1905 amounted to 
1,028,257 lires—eay, £41,300. The works at Boffalora Ticino are 
nearing completion, when a farther 5,500 H. P. will be available. A 
dividend of 6 per cent. was declared and approved. 


Sewage Pumping Plant for Bishop Auckland.— 
The Bishop Auckland Rural District Council has approved of the 
Dene Beck scheme of main outfall sewerage and sewage disposal 
works. The sewage will be conveyed by main outfall sewers toa 
pumping station to be erected at South Church, where there will 
be high and low level storage tanks, from which the sewage will be 


pumped by means of pumps driven by electric motors to the site 
of disposal works about 800 yards distant through a cast-iron 
pumping main. The sewage will be purified by means of bacterial 
tanks and filters, and the effluent will be discharged by a main 
outfall pipe into the Dene Beck. Ihe consulting engineers are 
Messrs. D. Balfour & Son, of Newcastle-on-Tyne and London. 


Paterson Purifiers. Amongst other orders lately 
received for Paterson purifiers for power plant are the following :— 
Two exhaust heaters and softeners, each of 33,000 Ib. hourly capacity, for the 
Derbyshire and Nottinghamshire electric power generating station to the order 
of Messrs. Davey, Paxman & Co. 

One condensation water purifier of 3,000 gallons hourly capacity for the 
Heckmondwike electricity works. 

One condensation water purifier and grease eliminator, with make-up softener, 
of 2,500 gallons hourly capacity for the London and North-Western Railway 
Co.'s Crewe Works. a 

Two condensation water purifiers and grease eliminators for the London 
County Council. 


Dissolutions and Liquidations.—A. J. Harris & Co., 
Ltp., Bradford.—On April 3rd this company resolved upon volun- 
tary liquidation with Mr. E. B. Rawlinson as liquidator. 

DEwsBURY, BaATLEY AND BinsTAL Tramways Co., LTD.—A 
meeting is to be held on May 10th to hear an account of the winding 
up from the liquidator (Mr. S. Humphrey). 

Mexican ELECTRIC Works, Ltp.—A meeting is to ibe held at 
65, Old Broad Street, E. C., on May Ib5th to hear an account of the 
winding up from the liquidator, Mr. A. Ellert. 

PaTENT ÉLrcTRic CABBONISING Co, Lrp., Liversedge.— This 
company is winding up voluntarily with Mr. M. S. S. Roberts as 
liquidator. ] 

The Vicroni4 ELECTRICAL Co., 47, Victoria Street, Westminster. 
—Messrs. A. Perricord and R. W. Whaley, electrical engineers, 
have dissolved partnership. Mr. Perricord attends to debts. 

DEraroN BATTERIES SYNDICATE, I/rp.—In oonkequence of the 
death of Mr. C. B. Hahn, who was appointed joint liquidator with 
Mr. manuel Williams, tbe latter gentleman has now been autho- 
rised to act alone as sole liquidator. 

ScATTERGOOD & JOHNSON, electrical engineers, Cookridge Street, 
Leeds.— Messrs. B. P. Scattergood & Claude H. Johnson have dis- 
solved partnership. The business will be continued by Mr. Scatter- 
good under the old style, and he will attend to debts. 


Trade Anneuncements.—Porr’s ELECTRIC Lamp Co., 
of Willesden, have appointed Mr. E. A. Marx as representative for 
“ Pope lamps. » 

The WriNDsoR AND District ELECTRICAL Co. has taken over the 
entire installation business of the Windsor Electrical Installation 
Co. Ltd., and has opened showrooms at 53, Thames Street, 
Windsor. . 

Messrs. C. R. Heap & E. F. JoHNson have entered into partner- 

ship, and will carry on business under the style of Heap and 
Johnson, suppliers of electrical and mechanical appliances, 
28, Hatton Garden, E.C. Mr. Heap will attend to all accounts of 
the old firm up to the 17th inst. 
Mr. WinrRED L. KnianT has severed his official connection with 
the Aberystwyth Electric Light Co., and has commenced business 
on his own account as electrical engineer and contractor. The com- 
pany is giving up the installation branch of the business. 


Book Notices.—7he Cily of London Directory, 1906. 
London: W. H. & L. Collingridge. 12s. 6d.—Among the good 
points in this directory is the fact that, by appearing in March, the 
compilers are able to include all New Year and Christmas removals, 
also that the Government changes brought about by the coming 
into power of a new Administration are all included. It is useful 
to havé at hand for reference a publication which, while containing 
a good serviceable directory of the City area, arranged in the usual 
classified and alphabetical sections, also gives a great deal of 
information respecting the City Corporation and its Committees 
and officials, as well as the Livery Companies and London County 
Council. There is a biographical section containing portraits of 
many of the City’s leading men. The book is strongly and neatly 
bound as usual. 

“ Ueber Fehlerort-Bestimmung mit der Wheatstoneschen Brücken- 
schaltung.” By Dr. B?hm-Raffay. Vienna: Mechitharisten- 
Buchdruckerei. 1906. l 

“Water Soffening and Treatment.—Condensing Plant, Feed 
Pumps and Heaters for Steam Users and Manufacturers.” By 
Wm. H. Booth. London: A. Constable & Co., Ltd. 7s. 6d. net. 

We have received a copy of the first number of the Illuminating 
Enrineer, a monthly magazine which will deal primarily technically 
with all matters of interest to those concerned in illuminatiny 
engineering. The various articles, illustrated and otherwise, 
appearing in this first issue will form profitable reading now that 
the science and art of illumination is becoming regarded as an 
important branch of engineering. The paper is published in New 
York by the Illuminating Engineering Publishing Co. 


Bankruptcy Proceedings.—At the Bristol Bankruptcy 
Court last week the case of James Marshall Vaughan, carrying on 
the business of an electrical engineer at Three Queens’ Lane, was 
considered. The gross liabilities were £1,015, of which £561 10s. 
was expected to rank for dividend. The deficiency was put down 
at £613. Debtor attributed the cause of failure to the loss of £350 
on a contract at Bedwellty Union, near Tredegar. The Official 
Receiver stated that debtor, who is 30 years of age, began business 
in March, 1901, as an electrical engineer, under the style of 
Vaughan & Co., commencing with a capital of about £10. He appears 
to have failed on a previous occasion, about eight years ago, when 
he executed a deed of assignment. Dividend of 4s. or 5s. in the 
£ was paid upon liabilities amounting to £70, 
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Catalogues and Lists.—Venrirys, Lro., Manchester.— 
Three new circulars. Circular 529 deals with their auxiliary 


motor regulators, which are made for a great number of variations, . 


both with and without lock-up cases. This circular ulso describes 
the special system employed by the firm for building up their 
resistances. Circular 530 deals fully with their Han-Grip " fuses 
for switchboards, and also mounted in cast-iron cases to act as dis- 
tribution boards; these range from 25 to 500 amperes, and are made 
for 250 or 500 volts. Circular 531 describes the Aston-Worsley " 
weight-relicving arc lamp clutch. 

British THomson-Houston Co., LrpD., Rugby.—No. 192 of 
the company’s series of illustrated pamphlets describes the 
electrically-driven grinding tools which have recently been shown 
in the pages of the ELecrricar-Revirw. No. 193 gives particulars 
of their knife switches. 


Messrs. Ernest Scorr & Mountain, Lro., Newcastle-upon-Tyne. 


—This is a new if popor brochure of some 48 pp., containing very 
full particulars of the firm's high-speed steam engines and direct- 
coupled electric generators. The company is, of course, supplying 
its engipes, when so required, for driving dynamos made by other 


firms; indeed, a considerable number have already been sent out 
for this purpose. The descriptive matter in this book covers single- 


cylinder open-fronted engines, central valve enclosed compound for 
high and low pressures, three-crank compound, also steam-driven 
alternators and other combined seta. Tabulated data as to capacities 
and dimensions, also code words, are wellarranged. A list of some 
of the more important users of Scott & Mountain engines is given, 
among whom we observe the Consett Iron Co., R. Stephenson and 
Co., the Kent Collieries, Ltd., and Oswestry Electric Light Co. 
have a place. 

Messrs. TvERMOES & ABRAHAMSON, Raadmandagade 43, Copen- 
hagen.—Catalogue of illustrations of a variety of designs of electric 
light fittings. 

Messrs. W. H. BaitEv & Co., Lro., Salford.—Illustrated pam- 
phlet No. 806 showing, describing briefly, and pricing their 
hydraulic test pumps, hand-plunger pumps, boiler test pumps, air 
compressors, &c 

THE CAN TIER Switch Manuracturusa Co., Nottingham.— 
Pamphlets containing a full account with half-tone blocks and line 
dimensional drawings of their Cantie " switch, of which we under- 
stand some 6,000 have been supplied for gun-firing alone. Prices 
cf different sizes are given in tabulated form. 

MEssRs. ELLIOTT Bros., Lewisham, S.E.—A number of new 
illustrated pamphlets have just been iesued. They contain in each 
case a brief description of some of the firm's specialities, together 
with a table of prices and diagram of dimensions. No. A.C. 73 is 
devoted to alternating current instruments type HH.; A. O. 67 
deals with similar class of instruments of type A.A.; A.C. 68 covers 
type B.B.; A.C. 69 type D.; A.C. 70 type E.E.; and D.C. 77 
particularises new low-priced continuous current round pattern 
ty pes. : 

Fun STOLZENBERG PATENT FiLE Co., London, E. C. — Copy of 
No. 6 of their circular, Organisation, in which a- good deal is said 
about the firm and its office requisites, furniture, and the prices of 
same. a ! 

Mr. SEVERIN SENATOR, Berlin.— Circular of illustrations of elec- 
trolier and other electric light fittings; also price lists of Tantal 
and other incandescent lamps, electric light carbons, &c. 

The Magnet is an attractive little magazine issued by the Bnirisn 
WESTINGHOUSE Co., in which there is a good deal of illustrated 
and other chattily-written matter relating to work which the com- 
pany has carried out and the goods it supplies. The object of the 
publication is to catch the interest of the general public. 

GENERAL ELECTRIC Co., LTD., London, E.C.—The “ March” 
Progress sheet contains particulars of the Shadoless” electric 
candle, adjustable table standards, plug adaptors, and a number of 
other lines, 


A Cardiff Electrical Contract Arbitration.—The 
Western Mail says that Mr. W. H. Patchell sat again on Monday 
last week to arbitrate upon the claim of Messrs. Firth & Son, con- 
tractors, of Manchester, for £1,602, against the Cardiff Corporation 
in connection with the electric lighting of Whitchurch Asylum, 
Cardiff. Mr. M. N. Dracquer (instructed by Mr. Tweedie Smith) 
appeared for plaintiffs, and the defendant Corporation was repre- 
sented by: Mr. S. Sankey (instructed by Mr. Wheatley, town clerk). 
It was explained that Messrs. Firth accepted the contract for the 
electric lighting of Whitchurch Asylum, and on November 28th, the 
Corporation electrical engineer reported that very little progress 
had been made with the work. As a result of the dispute, the con- 
tractors knocked off work, and now sued for the amount done, 
which they placed at £1,402, with £200 in addition for profit. "The 
Corporation had since sub-let the work of electric installation to 
another contractor for a larger sum. Plaintiff was under cross- 
examination when the case was adjourned until April 25th. 


- 


‘LIGHTING and POWER NOTES. 


Altrincham.—At the Cheshire Quarter Sessions recently, 
the Altrincham Electric Supply Co. appealed against the assess- 
ment of the generating station, viz., £1,765, and the Court reduced 
the amount to £1,260, and ordered each party to pay its own costs. 


Arbroath.—The T. C. has agreed to support a company 
which i8 to obtain a prov. order for the burgh. | 


Ardsley.—The U.D.C. has asked the B. of T. to allow 
the E.L. order to remain in force until the Yorkshire Electric 
Power Co. is in a position to supply energy. 


Barnsley.—The T.C. has revised the scale of charges for 
energy for power, so that 14d. per unit will in no case be exceeded. 
The sliding scale gocs down to 1d. per unit. 


Brierley Hill.—The B. of T. has extended the E. I. 
order of the U.D.C. for another year. . 

The Midland Electric Power Corporation has informed the 
Council that it is not prepared to purchase the order. 


Brighton.—The T.C. on April 5th decided to support 
the movement to secure powers for municipal corporations, carrying 
on E.L. undertakings, to wire consumers' premises. Several 
members objected on the ground that it was the thin end of the 
wedge to introduce further municipal trading. 


Buckingham.—The B. of G. has asked the local E. I. 


and Power Co. to submit a scheme, with the cost of installing the 
E.L. at the workhouse. 


Crompton.—The U. D.C. having been approached by 
Messrs. J. and J. S. Enright with reference to the working of the 
E.L. order, has decided to ask that firm to submit terms and 
proposals. 


, Canada,—The Times states that the Canadian Govt. has 
decided to exercise strict control over the exportation of electric 
power generated on Canadian soil. In a statement concerning 
the Govt. intentions made in the House of Commons at 
Ottawa, Mr. Hyman, Minister of Public Works, aaid that per- 
mission to export power would be revokable at short notice, that 
no claims would be entertained against the Govt. for the revoca- 
tion of any authority given for exportation, and that any company 
seeking permíssion to export must conform to all the Govt.'s 
wishes. 


Edinburgh.—The T. C. has decided upon the erection 
of 120 additional arc lamps for street lighting. 


Falkirk,—The Scottish Central Electric Power Co. has 
offered to give the Corporation a supply of energy for the 
Camelon district, and the whole of the burgh north of the canal, 
and would allow it 23 per cent. on the gross takings from that 
district. This proposal the E. L. Committee has declined to enter- 
tain, on the ground that it would introduce a high voltage system, 
and different system of wiring into the burgh and different 
methods of charges, which would probably give trouble if the T.C. 
wished to take over the district. 'lhe T.C. has approved of the 
Committee's action. 


Gravesend.—The L.G.B. has sanctioned the borrowing 
of £7,000 by the T.C. for electrical purposes, but the question of 
borrowing this sum has now been deferred. 


Hanley.—The T.C. has decided to take such steps as 
may be necessary to prevent energy being supplied to the North 
Staffordshire Railway Station at Hanley by Stoke T.C. The rail- 
way company desires Stoke to supply it on the direct current 
system, Hanley's system being alternating. It is proposed, 
if Stoke will not supply, to install a motor-generator and boost up 
the energy supplied at Stoke station. The matter is to be laid 
before the B. of T. for advice. : ` 


Hindley.—The secretary of the B. of T. has informed 
the U.D.C. that the Board would not hear of any intermingling of 
the work of the Council with regard to the E.L. order and the 
work of a private company, the Council having submitted proposals 
kor the transfer of the order to the Lancashire Electric Power Co. 
The Board, however, might consent to the order being extended, 
whereby the Council would have 15 months in which to do some- 
thing for themselves towards carrying out the order. The Council 
has asked for a year's extension. 


Kirkealdy.— The electrical engineer has suggested the 
following rates for the supply of energy for power purposes: —24d. 
per unit for the first 500, and 12d. for the next 500; first 5,000 
units per annum, 14d. per unit; next 10,000, 19d.; next 15,000, 
1id.; next 20,000, 1id. ; 50,000, 1d.; and for next 100,000, gd. per 
unit; all over 200,000, d. The Committee has recommended the 
T.C. to adopt these charges. 


Littleboreugh.—The U.D.C. has decided to negotiate 
with the Rochdale T.C. for a supply of energy in bulk. The E. L. 
order expires in August next, and it is proposed to carry out a 
scheme submitted by Messrs. Hawtayne & Zeden at a cost of 
£2,050. l l 


London.—Hacknry.—Mains extensions, estimated to 
cost £460, are to be carried out. 

BATTERSEA.— The charge for energy has been reduced for lighting 
purposes from 4d., with rebates in certain cases, to 34d. net, and 
for outside arc lighting over footways from 4d., with rebates to 
21d., with a 1s. 6d. meter rent charge per quarter. 

FurHaM.—'The system of requiring deposits from residents in 
flats desiring energy has been abandoned, and the electrical 
engineer has been authorised to make connections on the proposed 
consumer submitting a satisfactory reference from the company or 
authority previously supplying him with light. 

Plans and specifications are to be prepared in connection with 
the alterations to the foundations of No. 3 engine, to fit it for the 


reception of the new Belliss set. Tenders are to be invited for the 
work Tí. te ES ME 


~ 
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L.C.C.—The County Council has resolved to lend £4,345 to the 
Bermondsey Borough Council for additional boiler, dynamo and 
other plant, and £48,545 to the Marylebone B.C., with repayment 
in 38 years from June 30th, 1904. 

Stroke NEWINGTON.—On Wednesday last the bulk supply sub- 
station of the Borough Council of Stoke Newington was. formally 
inaugurated. The station contains two 150-K w. motor converters 
of the Bragstad-La Cour type, made by Messrs. Bruce Pecbles 
and Co., together with the corresponding transformers, Ferranti 
awitch-gear, and a battery of E. P. S. cells. As we purpose 
publishing an illustrated description of the installation in an early 
issue, further details of the plant may be deferred for the moment. 
Power is supplied by the North Metropolitan Electric Power 
Supply Co. from the Brimsdown generating station at 10,000 volts 
three-phase, 50 cycles per second, through duplicate feeders from 
Wood Green sub-station, which is about three miles away. Four 
240—240 volt p.c. feeders run to the distributing network. The 
agreement is so drawn as to guarantee the Council against loss on 
the undertaking. 


Maidstone.—The U.D.C. has resolved to put down a 
duplicate condenser plant at an estimated cost of £1,200. 


Manchester.—The result of the past year's working of 
the electricity department is understood to have been exceedingly 
satisfactory. At a recent meeting of the Committee, the chairman, 
Mr. Alderman Wainwright, said although it was too early to give 
definite figures, he was pleased to be able to announce that 
gratifying progress had been made. For the year ended March, 
1905, the sales of energy exceeded 334 million units—a record 
figurc at tbat time—but this had been improved upon during the 
year ended March, 1906; and when the actual figures were 
published, it would be seen that the policy adopted tbree years 
ago of supplying energy at a reduced rate for power purposes had 
been beneficial, not only by reason of increased sales, but, by 
improving the day-load, the cost of preduction had been appreciably 
reduced. The Committee believed that the new scale of charges 
for energy for motive power, ld. and 14d. per unit, according to 
hours of use, which came into operation at the beginning of this 
month, would further popularise the use of electricity, and result 
in still larger sales and reduced cost of production. The reduction 
made in September last to lighting consumers from 54d. to 44d. 
has resulted in a large addition to the number of consumers and 
increased sales. The lower price now charged for lighting is 
inducing many builders to install electric fittings in houses in course 
of erection. 


Iitchelstown.— The L.G.B. for Ireland has refused to 
sanction the loan of £2,000 for electric lighting until the area to be 
charged with the expense of the scheme is clearly defined. The 
Board does not altogether approve of the estimate, and mentions 
that spare plant should be provided. ` 


Pontypridd.—The U.D.C. has decided to adhere to its 


former decision to supply energy to the Rhondda Tramway Co. at 
lid. per unit. The company asked to be supplied at 4d. 


Radeliffe.— The U.D.C. has fixed the following scale of - 


charges for energy :—Lighting, short-hour consumers, 4d. per unit; 
public and private houses and clube, 34d. ; places of worship, 3d. ; 
public lighting, 2d.; works and large consumers, up to 250 unita 
per quarter, 4d.; over 250 and under 500, 34d.; over 500, 3d. 
Power, up to 200 unite per horse-power per quarter, 14d. per unit; 
over 200 and under 250, 11d. ; over 250, 1d. 


Singapore.—Last month the general supply of energy 
for lighting and power purposes was inaugurated. The munici- 
pality is the distributor, taking a supply from the local tramways 
power station at 18 cents per unit up to 500,000 units, with a 
reduction of 25 per cent. where energy is required for power 
purposes. | 

Skelton and Brotton.— At the request of the U.D.C., 
the Cleveland and South Durham Electric Power Co. bas under- 
taken to submit an E.L. scheme. 


South Africa.—HxibknpknG.— The T. C. is seeking to 
raise a loan of £75,000, chiefly for the purpose of carrying out an 
E. L. scheme. 

PRETOBRIA.— he Fire Association has issued new regulations, 
necessitating the adopting of steel tubing in place of wood casing 
in electrical installations. 

THe Ranp.—The Financial Times correspondent at Johannesburg 
states that Messrs. Armstrong & Jones have been there two months 
investigating the local features of the scheme for supplying the 
Rand with electric power generated at the Victoria Falls. They 
have just completed satisfactory contracts. and arc returning to 
London with a view to floating the scheme, probably in June. 
The plant for generation and transmission, it is hoped, will be com- 
pleted in two years. The plant is put at 30,000 H.P. and the avail- 
able power at the end of the transmission lines at 20,000 H.P. A 
reserve steam generating plant is proposed to be put down in the 
vicinity of Johannesburg with a capacity of 20,000 n.r. 

The same paper states, from a Paris source, that negotiations are 
in progress between the A.E.G., the Chartered. Co., Wernher, 
Beit & Co., and others for the exploitation of the water-power of 


the Falls. 


Southend.—A daily paper says that the introduction of 
the E.L. and tramways has not proved a financial success, and at 
the Council meeting on the 17th inst., the question of leasing the 
undertakings to a company was discussed. idi 


Taunton.—The T.C. has received from the. L.G.D 
sanction to raise a loan of £5,000 for E.L. purposes. : 


Tynemouth.—On the 11th inst., owing to the breakage 
of the governor spring of a stcam-dynamo at the generating 
station, the lighting supply was stopped for about an hour. 


Walmer.— The U.D.C. has been advised that it cannot 
dispose of the E. L. order unless an amended prov. order is obtained, 
authorising such a transfer. 


Wath.—The U.D.C. has applied to the B. of 'T. for un 
extension of the E.L. order. 


West Ham.—The electrical engineer, in a report 
cirenlated on Monday, stated that he believed there would be no 
difficulty in reaching the additional 1,000,000 units for power 
estimated for the current year. Strenuous efforts, however, would 
have to be made to reach the 900,000 extra units estimated for 
lighting. 

It has been decided to lay an additional main from the 
generating station to Stratford for tramway purposes, at a cost of 
about £3,900. 


Weymouth.—Mr. R. G. Simpson, electrical engineer to 
the Corporation, has just issued his first annual report, from which 
we gather that, after £1,864 has been paid as interest and sinking 
fund, there is a loss of £609, equal to a rate of 2d. in the K. 


Whitehaven.—It was announced at a meeting of the 
T.C. on April 12th, that the Parliamentary Committee were 
negotiating with the Cumberland Electricity and Power Gas Co. 
for the sale of the electricity undertaking. 


Widnes.— At the meeting of the T. C. on April 12th 
it was reported that the Mersey Electric Supply Co. having failed 
to carry out the terms of the agreement of July 23rd, 1904, for elec- 
tric lighting, the deposit of £500 made by the company had become 
forfeited to the Council. 'The Council's expenses in connection 
with the obtaining and the transfer of the E.L. order were £487. 


Willington.—The U.D.C. has decided to withdraw its 
opposition to the application of the County of Durham Electric 
Power Distribution Co. for a prov. order for E.L. on condition 
that no H. T. overhead wires or cables are used, that the company 
will not have power to dispose of the order to any other company 
or person, that the Council will not be prohibited from taking 
energy from any other producer, and that private firms will not be 
prohibited from supplying energy to their workmen or other 
persons. ! 


TRAMWAY and RAILWAY NOTES. 


Bexhill.—A service of electric tramways was opened last 
week between Bexhill and St. Leonards. On Thursday last week 
a car was leaving St. Leonards when tho trolley-pole left the wire 
and fell on the car. Two ladies were seriously hurt. 


Bradford,—The general manager has submitted to the 
Tramways Committee plans showing a device for enabling cars to 
run upon either the Bradford or Lecds gauge of track, by the use 
of “extensible axles.” It was decided to recommend that he be 
authorised to make application for protection of the arrangement 
by provisional patent, and also that a car truck be fitted with the 
apparatus for trial. 


Continental Notes.— GrrMany.—The new experimental 
railway which the Prussian State Railway authorities are having 
constructed in the New Holland Forest, near Oranienbarg, is to 
assume an oval form, having a length of about 720 yards and a 
width of 440 yards, the object in view being the testing of the 
permanent way materials. The line is to be equipped for electrical 
working with single-phase current at 6,000 volts, and the first cars 
to be used on it will be the electric motor-cars which were em- 
ployed for experimental purposes on the Spindlersfeld Railway. 
These cars will travel round the circuit formed by the oval for a 
period of 20 hours per day, and are not, it is said, to carry any 
drivers. 

The Berlin Elevated and Underground Railway Co. has concluded 
an agreement with the city authorities which will enable the railway 
to be extended a further distance of 44 miles, and the shareholders 


have given their approval to the construction of the prolongation. 


It is proposed to provide the necessary funds by increasing the bonds 
from £400,000 to £1,500,000, and thus making the total issue of bonds 
equivalent to the present ordinary share capital of £1,500,000.— 
Financier. . 

SPAIN.— The (Gaceta de Madrid of April 5th contains a notice 
granting a concession to the Nueva Montana Sociedad Anonima del 
Hierro y Cicero de Santander for the construction and working of 
an electric tramway between Santander and Astillero.— Board of 
Trade Journal. 

The same company has decided to substitute electric for 
Steam traction on its railway from tbe furnaces at Isla de Oleo 
(Santander) to the iron mines of Camargo. The line has a léogtb 
of 8 kilometres. ) 


: 
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The Sociedad Tranvias Electricos de Granada has received a con- 
cession for the introduction of electric traction on the tramway 
from Plaza Nueva to Alhambra (Granada). 

A concession has been granted to the Cia. Vizcaina de Electricidad 
for.the construction and exploitation of an electric tramway in 
“Bilbao, through the Gran Via to the Avenida de San Mames. A 
similar concession has been granted to the Cia. del Tranvia de San 
Sebastian for two electric tramways in San Sebastian, over the 
Maria Christina bridge to the station of the Ferrocarril del Norte, 
and from Mira Concha to Urbieta through Calle San Martin. 

BurcanrA.—The administration of the electric tramways of Sofia 
is making arrangements for the construction of an electric tramway 
from Sofia to Gorna Bania. i 

IraLy:—The Unione Italiana dei Tramways Elettrici has been 
authorised to construct and exploit an electric tramway from San 


Martino d'Albaro to Borgoratti (Province of Genoa). The line will 


have a gauge of 1 metre. 


Dudley.— As a result of the recent arbitration proceed- 
ings, Mr. H. Graham Harris, of the L.G.B., has decided that the 
Corporation shall pay for the Netherton line, including ten tram- 
cars, £32,576 ; the Tipton line and three cars, £8,645; the Stour- 
bridge line, with 16 cars, £32,957; the Sedgley line, with cars, 
£9,086 ; and the Old Mill Street loop, £2,200. This makes a total 
of £85,464 which the Corporation will have to pay, together with 
the costs of the arbitration. Arrangements have been made to 
borrow the purchase money temporarily at a low rate of interest. 
The lines are to be leased to the tramway company for a period of 
. 21 years; but the terms of the lease and the date of its commence- 
ment have yet to be decided. 


Dunfermline.— The Private Bills Commissioners at 
Edinburgh last week, commenced the consideration of an appli- 
cation for a prov. order to construct clectric tramways in 
Dunfermline and the adjoining district, extending to a length of 

18 miles. | 


~~ Falkirk.—The Commissioners under the Private Legis- 
lation Procedure (Scotland) Act have held an inquiry at Edinburgh 


into the application of the Falkirk and District Tramways Co. for 


a prov. order for the extension of the system to Laurieston and 
Grangemoutb. They found the preamble proved, and adjusted 
clauses. Mr. Stephen Sellon stated that the capital outlay would 
be £57,000. The Paisley” telephone clauses were inserted, and 
powers were given to run motor- buses up to five miles from the 
tramways, 


Huddersfield.—The borough treasurer’s report on the 
working of the tramways for the year ended March 31st shows that 
up to date there has been a capital outlay on the system of 
£414,250. The income from all sources amounts to £74,495, and 
the total working expenditure. is £39,873, giving a gross surplus of 
£34,623. From this amount must be deducted rent of leased lines, 
interest on capital and redemption of debt, sums amounting to 
£23,653, leaving a surplus of £10,970; but allowing £12,102 for 
dcpreciation at 3 per cent., there is a deficiency of $1,132. During 


the year 1,750,650 car-miles have been run, working out at a 


revenue of 10°21d. per mile; these figures compare with 1,663,259 
car-miles in the previous year, giving 10°09d. per car-mile. The 
total working expenditure is 5°46d. per car-mile, as against 4:89d. 
Under the head of the reserve or renewals account there was a 
balance brought forward of £35,256. Payments thereout have been 
made amounting to £3,861, leaving a balance of £31,395, to which 
must be added interest on inveetment £771, and transfer for the 
year £12,102, giving a total under this head of £44,268. 


Kearsley.—The U.D.C. has asked the B. of T. to sanc- 
tion 4 lease of the tramways to the Farnworth U.D.C. for 21 years, 
this being necessary to enable Farnworth to complete the transfer 
to the South Lancashire Tramways Co. 


. Liverpool.—'he Liverpool Overhead Railway Co., in 
response to represontations ou the part of various important com- 
panies, has decided to reopen the Clarence Dock Station between 
5,30 a.m. and 6.30 p.m. on week-days. 


The Tramways and Electric Power and Lighting Committee has 


decided to abolish 14d. fares, the experiment during the past six 
months not having proved satisfactory. 


London.— L. C. C.— On Friday lust the County Council's 
Aldwych-Islington service of electric cars was at a standstill for 
nearly two hours, owing to a breakdown in Rosebery Avenue. 
Traffic of all kinds was seriously dislocated. 

It has been decided to expend £46,500 on the extension of the 
Aldwych-Islington tramways to Highbury station, and £42,200 on 
tramways between High Street, Lewisham, and Lee Green. 

. A deputation is to wait upon the Home Secretary to place 
opinions before him relative to the working of the tramways from 
the point of view of the regulation of traffic, with the object of 
taking advantage of the use of higher speeds. 

. Licences and badges are to be issued by the Commissioners of 
Hir Majesty's Works and Public Buildings for the admission of 
. electric carriages into Hyde Park between the hours of 4 p.m. and 
Fp. m: ithe months of May; June and Jaly: . PEN E 


Manstield.—The local Light Railway Co. has applied” to 
the B. of T. for an extension of six months in which to complete 
the works under the order of 1901. 


dition. 


Middleton.— The Assessment Committee has on- appeal 
reduced the assessment of the nndertaking of the Middleton Electric 


Traction Co. from £1,250 to £820. 


Manchester. The Tramways Committee is about to 
take a step which will hardly be relished by the local railway com- 


panies. Already parcel-carrying firms feel the effects of the new 


competition which the Tramways Committee has inaugurated. 
Now the railway companies’ goods traffic is being assailed. There 
is a considerable goods-carrying bysiness by tramway between the 
city and the surrounding towns, and steps are about to be taken to 
develop it on new lines. The numerous co-operative societies in 
the district derive the great bulk of the supplies from the 
Co-operative Wholesale Society's premises, either at Trafford 
Wharf or Balloon Street, Manchester. Some of the stores send 
their own lorries, and the railway companiés and common carriers 
also share in the carrying. traffic. The Manchester Tramways 
Department claims that by thg facilities at its command, the 
carrying can be done much more cheaply and expeditiouslv. It 
offers to deliver at 4d. per cwt. or 6s. 8d. per tov, all the 
goods taken from Manchester by about 60 co-operative 
societies in Oldham, Rochdale, Stockport, Ashton and 
other towns within a stated area. The deliveries would be made 
to each of the 469 shops of the societies included in the scheme, 
and in order thoroughly to equip itself for this special traffic, and 
for the traffic it would help to create, the department is willing to 
run tram lines into the Co-operative Wholesale Society's premises 
at Manchester and Trafford wharf, and to cpen depóts in the 
various towns. 'The 4d. per cwt. (minimum charge) is a big con- 
cession on existing tramway charges, which are 6d. per cwt. for 
carriage inside and 8d. for carriage outside the local area. For 4d. 
per cwt. the tramways department offers a service equal to that 
for which the railway compunies charge as much as 2s. 4d. per ewt. 
in some cases. The co-operative societies admit that much of their 
traffic, particularly that in green fruit (now sont by passenger train 
nt 18. Zd. per cwt.) could be profitably given to the tramways ; 
but the present scheme is to take over the whole of the traffic. 
This under-cutting is calculated seriously to affect the railway 
companies’ local revenues. The co-operative societies send away 
from Trafford Wharf alone about 200 tons of traffic per month. 


North Wales.—At the half-yearly meeting of the North 
Wales Narrow Gauge Railway Co. held recently in London,. Mr. 
J. C. Russell said that in view of the electrificution of the line 
‘being postponed for the present, they had thought it cxpedient 
to place a sum towards keeping the rolling in proper.con- 
In consequence of difficulties which had arisen in the 
carrying into execution in their entirety of the plans of the North 
Wales Power and Traction Co., and the Portmadoc, Beddgelert, and 
South Snowdon Railway, the directors had thought fit to accede to 
a. postponement of the operation of the agreement for a period of 
two years. The companies were still adhering to their plan for 
eventually completing the railway between Carnarvon and 
Portmadoc. He and his co-directors hoped that before twò years 
had elapsed their line would be worked by electricity. 


Nottingham.—The Tramways Committee has decided 
to pay the tramway employés time and a quarter for Sunday labour. 
Six days’ holiday per year will also be granted to all the men who 
have been in the service 12 months. 


Penge.—It was expected that both sections of the newly 
completed line would have been opened last week, but the B. of T. 
refused to sanction the running over the whole of the line. The 
direct route from Croydon has now a full service of cars running 
right up to the Penge entrance of the Crystal Palace, but tlit junction 
line is to remain closed until the sides of the track have been finished 
and are set. 


- Rangoon — Indian Engineering says the electric tramway. 
will commence running on certain sections in Rangoon by the first 
weck in August. 


South Afriea.—BroEMroNTkIN.—The electric tramway 
concession granted last year to Messrs. Hubert, Davies & Spain has 
fallen through, the firm notifying that they cannot proceed with 
the work. 


U. S. A.— The Toledo and Chicago Interurban Railway 
Co. is almost ready to furnish service to a well-populated section 
of'country in the north-eastern part of Indiana, using the single- 
phase system of dietribution and operation. The General Electric 
Co. has furnished the electrica] equipment of that portion of the 
lines already completed, at the present time about 50 miles of the 
road, constituting the Ft. Wayne division. The line when finished 
will extend for a distance of about 150 miles from Goshen, Ind., on 
the west, where connection is made with the lines of the Indiana . 
Electrie Railway Co., to Alvordton. Ohio, on the east, where con- 
nection is made with thc Toledo and Western. 'The company 
owns a right of way 35 to 60 ft. wide along the most populous high- - 
ways, but in cities and towns the line passes along the main streets. 
It was the fact. that high speed, necessitating heavy equipment, 


could be maintained on the private right of way, and the extensive 


character of the total installation when completed, that led the 


engineers of the General Electric Co. to advise the use of the single- 


phase alternating current System. «7 


- — 


Wigan.— loan of £13,500 for the purchase and cou- 
struction of the Abram tramways has been applied for by the T.C. 
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TELEGRAPH and TELEPHONE NOTES. 


Chile,—The Central and South American Telegraph (o., 
of Valparaiso, has been authorised to erect cable stations at poris 
north of Valparaiso, or in their neighbourhood. 


French West Africa.—The British Consul-General at 
Dakar in a recent report to the Foreign Office, states that the 
system of land telegraph lines in French West Africa is very com- 
plete, every post of any importance throughout the whole of the 
vit territories being in telegraphic communication with head- 
4uarters and with Europe, and improvements are constantly being 
made. The West African system is to be connected with that of 
Algeria across the desert north of Timbuktu, for which purpose a 
sum of £4,000 has been set aside in 1906. Experimente will at the 
same time be made with wireless telegraphy in that region. By a 
recent ordinance the price of telegrams. throughout French West 
Africa has been reduced to 10 centimes per word, with a minimum 
charge of 1 fr. In February. 1905, the new submarine cable 
between Brest and Dakar was successfully laid, so that there is now 


direct cable commurication between France and her West African: 


colonies by an all-French route. 
With special reference to the Ivory Coast, the Consul states that 


the expenses of the Post and Telegraph Service of that Colony will 


amount to £17,189 for 1904-5, and the reccipts are expected to 
reach £5,200, leaving a deficit of £11,989; 39 post and telegraph 
offices are in operation throughout the colony, with a staff of one 
inspector, 54 European and native post and telegraph clerks, 16 
postmen, three. European und two native chief line superintendents, 
and &7 linemen. 


Montreal.— The Bell Telephone Co. is seeking powers to 
increase its capital, and the City Council has taken the opportunity 
to ask the Government to compel the company to place its wires 
underground in the city. 


Pacific Cables. Works have been concluded for the 
laying of the telegraph cable between San Francisco and the 
Philippine Islands. This cable, which terminates in Manila, 
passes vid Honolulu, the Mariannes and Guam, and has a total length 
of 14,140 kilometres. The depth of immersion, as a rule, varies 
between 4,000 and 6,000 metres ; between the Mariannes aud Guam 
the depth is 9,000 metres, which is the greatest ocean depth yet 
obtained bv soundings. 

Messages have been exchanged between President Roosevelt and 
the Dowager-Empress and the Emperor of China in conncction 
with the opening of the cable. The cable between Manila and 
Shanghai finishes the trans-Pacitic line, the extension of which 
beyond Manila was delayed by the Russo-Japanese war. The 
United States is now in communication with its possessions iu the 
Pacific Ocean and with China by means of the cables of an American 
company worked by American operators. 


Portsmouth.—The T. C. has received from the L. G. B. 
sanction to raise loans of £16,262 and £2,253 for municipal tele- 
phone purposes. A further sum of £1,467 for additional junction 
lines to Gosport, Fareham, Cosham and Emswortb was refused on 
the ground tbat there was not sufficient evidence to justify the 
Board in sanctioning it. 


Shanghai.—The Shanghai Mutual Telephone Co. has 
agreed to hand over to the Municipal Council 1,000 fully-paid 
shares, in return for the privileye of the use of the public streets 
for its poles and wires, but asks that the new contract be limited 
to 30 years, and «eeks to raise its scale of charges on the ground 
that the increasing number of subscribers has led to an increased 
cost of service. 


South Africa.—'l'he Natal Government trunk telephone 
line between Durban and Newcastle was opened for public use on 
March 19th. The length of line is 237 miles, with exchanges at 
Durban, Pietermaritzbury, Ladysmith, Newcastle and Dundee, and 
testing stations at various places on the route. The line is dupli- 
cated and arranged for superimposed working (telephone and tele- 
graph), similar to that employed by the British Post Office. The 
exchange at Durban is fitted for six trunks and six junctions, of which 
two trunks and three junctions are now in use, the latter going to 
the municipal telephone exchange, with which arrangements are 
being made. The charge for a three-minute conversation between 
Durban and Pietermaritzburg is 1s. 3d.; Ladysmith, 2s. 6d.; 
Dundee, 3e. ; Newcastle, 3s. 3d. The speaking is particularly clear, 
and it is hoped that when connection is made with the Transvaal 
towns, it will greatly facilitate business between the two Colonies. 
'Fhe constructional work has been carried out under the direction of 
Mr. J. E. Williams, Government Telegraph Engineer, Mr. D. C. 
Mellleron being in charge of the Durban district. 


. Vancouver.—A strike of telephone operators has taken 
place at Vancouver, the question at issue being the recognition of 
the operators' Union by the British Columbia Telephone Co. 


Wireless Telegraphy.— According to a Reuter telegram, 
the Canadian Government has granted a complete monopoly of 
wireless telegraphy in that colony to the Canadian Marconi Co., 
the latter agreeing to take over and operate the wireless telegraph 
stations along the Labrador coast, and to build and. operate others 
as required by the Government. The contract is to remain in force 


for 10 years, during which period the Government will not grant 


licences to other systems, even for experimental purposes, and will 
admit Marconi apparatus duty free. The provision preventing the 
conatruction of experimental stations is so reactionary and arbitrary 
that we cam hardly accept it as genuine. 


The Cie. Générale Transatlantique proposes to establish on the . 


mail eteamer Provence, which makes its first journey on April 21st. 
& wireless telegraph service permitting the receipt of daily com- 
munications. All communications by wireless telegraphy have to 
be received in France vid the United Kingdom, Holland, Belgium, 
or Germany, as the French Government bas, up to the present, 
refused to establish on the coasts of France wireless telegraph 
stations on the Marconi system. 

A correspondent of the Daily Telegraph states that the Wellman 
Polar Expedition has received permission from the Norwegian 
Ministry of Public Works to establish wireless telegraphic com- 
munication from Hammerfest and Spitzbergen to the balloon of the 
expedition on ita way to the North Pole. 


It is stated that £3 words sent by wireless telegraphy on the 18th 


inst. from Poldhu reached the Hamburg-American liner Moltke when 
nearing New York, a distance of 2,808 miles. 

The. Spanish Government has issued a decree authorising the 
Minister of Marine to arrange for the erection of two complete 
stations for wireless telegraphy on the Telefunken system, without 
recourse to public tender. 


Telegraphic Interruptions and Repairs :— 
CABLES. 


gi Loci M ue e ee e ee [E M $ 1908... ee 
a- Martinique . . ee ee ay 1908 oe ee 
Reissa-Issa (Yemen) Camaran i ee Oct. 1908 .. is 
Cayenne-Pinheiro .. Aug. 1902 . ee 
Port Arthur-Chifa (Closed) . ae "m .. Mar. *, 1904. T 
Tarifa- er .. . è . Jan. 18, 1904 .. ss 
Jamaica-Colon ..  .. ‘ ‘ j . Jan. 5, 1008.. E 
Cadis-Tenerif ee ° oe July 90, 1905 . y 
Bt. Vincent-St. Lucia Feb. 16, 1906 April 9 
Tangier-Cadiz.. 2 s ss "e .» Feb. 18, 1906 .. 5 
Trinidad-.Demerara  .. - se Sas ee April 9, 1908 .. T 


: — LANDLINSS. : 
Puerto-Barriog .. ce T "T" - 
Bachkale-Deliman ae "" A 
Bagdad-Baseorah.. E Sir Qs Wis me 


ee Aug. 98, 1908 .. ee 
. Feb. 19, 1906. a 
.. April 6, 1906 .. April? 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belfast.—May 10tb. Two turbine water wheels, electric 
generators and pumps, for the Purdysburn Asylum. Specification 
to be seen at the office of the Resident Medical Superintendent, at 
Purdyghurn. 


Darlington.—April 30th. Condensing plant for the 
Electricity Works. See Official Notices" April 6th. l 


Darlington.— April! 30th. 
densing plant, complete with piping and cooling tower, for the 
electricity works. | mc 


(lasgow.—April 23rd. Cables, wires, meters and 


carbons, for the electricity department. See Official Notices 
April 6th. 


Govan.—May 30th. Stores for the electricity depart- 
ment. See "Official Notices " to-day. 


Poplar.—May 8th. Overhead bunker and coal-handling 
plant for the Electricity Committee. See “Official Notices“ to-day. 


Roumania.—May 15th. The municipal authorities of 
Roman are inviting tenders until May 15th for the concession for 
the electric lighting of the town. l 


Nalford.—April 21st. One 750-Kw. steam turbo-gene- 
rator and condensing plant. See Official Notices March 28rd. 


Salford.—May 12th. Tramway feeder boosters, &c., for 
sub-station. See “ Offcial Notices" to-day. 


~ 


St. Pancras.—April 30th. Arc lamp carbons for the 
B.C. See Official Notices" to-day. 


Willesden.—May Ist. Arc lamp carbons, also D.C. 
motors. See Official Notices " to-day. 


CLOSED. | 
Dartford.—The U.D.C. bas accepted the tender of the 


Electrica Power Storage Co., Ltd., for the maintenance of the 
traction battery for five years, at C75 per annum. n. 


Counter-current jet con- 
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Graresend.— The T.C. has accepted the following tenders 
for yearly supplies to the electricity works:— 


General Electric Co., Ltd.—Carbons, &c. 

Siemens Bros. & Co., Ltd.—Incandescent and tantalun lamps, And arc lamp 
globes. 

Drake & Gorham, Ltd.—Nernst lamps. 

General Electric Co., Ltd., and Ferranti, Ltd.— Meters. 

A. C. Riome. —Meter board. 

Croger Bros., W. H. Willcox & Co., T. Stone & Co., F. Bird & Co., Hobdell, 
Way & Co., and Lindley & Co. — General stored. 


London. — The L. C. C. decided the following contracts at | 


its last meeting :— 
l.--TuREk Ten-Ton OvrnHkAD TRAVELLING HAND CRANES. 


Dewshury Elec. Mfg. Co. : J. Carrick & Sons v ns £761 
(not to : cification) .. 4528 J. Spencer & Co. A F 780 
J. Smith (Keighley), Ltd. J. Musgrave & Sons .. vs 811 
(accepted) ss J. Booth & Bros. ee. LA 895 
Carrick & Ritchie - H. Morris & Bastert .. 1,080 
Jessop & Appleby Bros. 20 I nin x n. es s re 
; : ‘ ush wort ros. sal Ay 
J. Hitchen & Bons . 4449 J. Richmond & (o. 1.405 
J. M. Henderson & Co. et 740 | Teesdale Bros. .. s ee 1,565 
Holt & Willett .. m is 150 
2. —BSEvEN CAR TRAVERSERS. 
Traverscrs Traversers 
with two , with one 
countershafts. countertzhaft. 
John Hitchen & Son is » sé £4,840 £4,270 
Jessop & Appleby Bros. . (accepted) 5,890 5,075 
Heenan & Froude .. p - v 5,250 6,218 
Hurst, Nelson & "d - is i 5,065 5,250 
J. Buchanan & Co. 5,890 3,292 
Dick, Kerr & Co. 6,900 5,670 


Cowans, Sheldon & ko. 5,140 5,715 


The accepted tender is for diver Javiug one countershaft. 
The County Council has also accepted the tender of Bolckow, 
Vaughan & Co. to supply 220 tons of sole plates, at the rate of 
£7 10s. per ton, making a total of £1,650, and that of G. Munday 
and Son, amounting to £5,916, for the erection of a sub-station at 
Mildmay Park. 


Salford.—In regard to the — appearing under 
this head on e 559 of our issue of 6th inst, respecting 
the contracte late i placed by the Corporation for motors and 
starting switches, we find that the information there given is 
incomplete. The contract for motors of from 5 H.. upwards 
has this year again been divided between the Lancashire Dynamo 
and Motor Co. and Messrs. Royce, Ltd., the contract for starters 
being similarly divided between the Adams Manufacturing Co. and 
Messrs. Royce. Both contracts were also similarly placed with the 
latter firm last year. 

We also learn that Electromotors, Ltd., Openshaw, have secured 
the contract to supply the Corporation with motors from 4 to 5 H.P. 
inclusive for the coming 12 months. 


Walsall.— The T. O. has accepted the following tenders :— 


G. & J. Weir, Ltd., feed p s 34 ys £95 
Btirling Boiler Co., Ltd., doubler boiler. is s 922 
Belliss & Morcom, Lid. "engine is - 6s 1,240 
Thos. Parker, Ltd., dynamo 894 


West Bromwich.—The following is a list of the firms 
tendering to the electricity department (Mr. W. A. Jackson, borough 
electrical engineer and manager) for a 400-Kw. turbo- generator: 

British Electric Plant Co., Ltd., Alloa, N. B. 

The General Electric Co., Ltd., "Witton, 

WW een Westgarth & Co., Lid. Hartlepool. 

C. A. Parsons & Co., Newoastle-on- e (accepted). 


Brush Electrical Engineering Co., Ltd., Loughborough. 
Siemens Bros. & Co., Ltd., London. 


Alterations and additions to exhaust pipes :— 


Richardsons, Westgarth & Co., Ltd., Hartlepool. 

C. A. Parsons & Co., Newcastle-on-Tyne (accepted). 
Brush Electrical Engineering Co., Ltd., Loughborough. 
John Spencer, Ltd., West Bromwich. 

The General Electric Co., Ltd., Witton. 

Siemens Bros. & Co., Ltd., London. 


The tender of Messrs. Babcock & Wilcox, Ltd., has been accepted 
for an additional boiler and high pressure steam piping. 


Weston-super-Mare.—The U.D.C. has accepted the 
tender of the local E.L. Supply Co. for the provision of cables, 
poles and fittings, outside the sewage pumping station, at £350, 
with £17 10s. per annum for inspection and maintenance. 


Whitehaven.—The T.C. has accepted the following 
tenders :— 


Electrical Power Storage Co.—12 new cells for the battery. 
Callender's Cable Co.—Bitumen cable. 
Siemens Bros. & Co.—Armoured cable. 


A Gigantic Transformer.—The Pittsburg Reduction 
Co. has recently installed a transformer of exceptionally large 
dim an- ions in connection with a furnace for the production of 
aluminium. The primary current has a pressure of 2,200 volta at 
50 periods; the secondary is wound for 25 to 50 volts, supplying up 
to 80,000 amperes. This transformer ar pre an area of B sq. 
metres, it is 3j metres high and weighs 227 | 


FORTHCOMING EVENTS. 


Ye-day'e svens (ERAT, Apal 20th).—At 8 Junior Iustitution of Engi- 
ers. A. Tookey on ceil Developments in the Con- 
struction: ral Suction Producer Gas Plants.“ 


North-East Coast Institution of Engineers and Shipbuilders. Meeting. 


Saturday, April 21st.—At 7.80 p.m. Birmingham and District Electric Club. 
r. W. Smith on Submarine Cables.“ 
Tuesday, April 94th.—Nottingham Guild of Mechanical and Electrical 
Engineers. Mr. G. Ness on “ Electric Plant at Collieries.” 
Thursday, April 26th.—At R p.m. I. E. E. Mr. I.. Andrews on Long Flame. 
Arc Lamps.“ 
Tramways and Light Railways Association, Mr. G. H. Sheffield on 
„All- Steel Cars.“ 
I. Mech. E. Anniversary Dinner. 
Friday, April 27th.--At 5 p.m. Physical Society. Mr. C. V. Boys on A Gas 
Calorimeter.“ and other papers. 
I. Mech. E. Mr. L. Greaven on Petroleum Fuel on Locomotive." 
Saturday, April th. Junior Institution of Engineers. Visit to the Croydon 
as Co.'s works at Waddon. 


Association of Engineers-in-Charge. Bohemian Concert. 


THE ELECTRICAL ENGINEERS R. E. (VOLS.). 


THE following orders are issued :— 


Friday, April 20th.—‘‘ D Company, recruits’ infantry drill, 6 p.m.; technica 
instruction, 7 p.m. 


Saturday, April 21st.—Week-end instruction for “ B" Company. 
Monday, April ard. No instruction. Hopkinson Cup Competition, at 7 p. m. 


Tuesday, April auth. — No instruction. Hopkinson Cup Competition, at 7 p.m. 
Recruiting, at 7 p.m. 


Thursday, April 26th.—No instruction. Hopkinson Cup Competition, at 7 p.m. 
Friday, April 27th.—No instruction. Hopkinson Cup Competition, at 7 p.m. 


Saturday, April 28th.—Bohemian concert at Caxton Hall, at 8 pm, Practice 
shoot at Runemede, from 9 a.m. 
J. GUNN, Bergeant-Major. 


For O. C. E. E. R. E. (V.). 


NOTES. 


1 


Electric Shock Fatalities.— Harry Jenkins, 18, re- 
siding at Wednesbury, was killed by electric shock at the Old Park 
Works of the Patent Shaft and Axletree Co. whilst engaged in 
trimming electric aro lamps. He was found lying on the floor 
holding an arc lamp in his hand, and unconscious, and he erpired 
before the arrival of a medical man. At the inquest on Thursday 
last week the electrical engineer (Mr. John Lewis Andrews) seid 
he had warned deceased that he must always be very oareful. A 
200-volt current was on at the time. This was not dangerous to 
one who was experienced in the work and had a will to let go of 
the lamp. Witness said he had had a 200-volt shock himself. He 
considered that the accident resulted through deceased not knowing 
ihe current was on. It having been stated that the switchboard 
was nof under lock and key, the engineer steted that he did not 
think it would be any advantage to have it locked, as he was not 
aware that anyone was in the habit of tampering with it. The jury 
returned a verdict of “ Death from an electric shock accidentally 
sustained," and added that no blame was attachable to anyone. 


Electrical Standardising. Testing and Training 
Institution.—4As the result of the recent examination for Entrance 
Scholarships held at Faraday House on April 4th, 5th and 6th, the 
following awards have been recommended by the examiners :— 

A Maxwell Scholarship of 60 guineas, tenable for two years, to H. T. Warren, 
Haberdashers’ Aske's Hampstead School. 

Exhibitions of 30 guineas, tenable for two years, to C. 8. Bell, Dungannon 
School, and to G. H. N. Reay, Lancing College. 


Bpecial prizes of 20 guineas each have also been awarded to L. C. Martin, 
Bishop's 8tortford School, and to L. W. Johnson, Dulwich College. 


Municipal Electrical Contracting at Sheffield.— 
An action of considerable importance to municipalities in relation 
to their powers to enter into competition with private traders has 
been commenced by a private citizen against the Sheffield Corpora- 
tion. Private firms who fix electric light installations have com- 
plained of what they term the unfair competition of the electric 
light department of the Corporation, and an action has been 
entered in the Chancery Division of the High Court of Justice, at 
the instance of Mr. Albert Davidson, who asks for a declaration that 
the Corporation has no power to carry on the business of wiring 
houses and other premises, and supplying and fixing electric fittings 
outside the city of Sheffield, also that it has no power to spend 
in such trades money borrowed for the electrio light undertaking. 
The Corporation has decided to defend the action. 


France. — The pupils of the Ecole d'Electricité, of 

Paris, are to make a journey to Switzerland during April for the 

urpose of inspecting the electrical installations of Geneva, St. 
urice, Zurich, Fribourg, &c. l 


(Continued on page 644) ‘ 
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The Electrical Equipment of the Aberdare Gollieries of the Powell-Duffryn Co. 


AN interesting description of the above plant formed the 
subject of a paper read before the Institution of Elec- 
trical Engineers, by Mr. Charles P. Sparks on March 22nd 
last, which we have taken 
the liberty of reproducing in 
abstract below. The collieries 
referred to are situated 20 
miles north-west of Cardiff, 
and are now raising 1] 
million tons of coal out of 
the company's output of 23 
million tons per annum. 
Before the present. scheme 
was put in hand,six of thenine 
pits in this valley had isolated 
direct-current plante, gene- 
rating at 200 or 400 volts for 
lighting and power purposes. 
In place of extending these plants, it was decided to erect 
a power station to supply the whole of the company’s pits in 
the Aberdare Valley, using the three-phase system at 50 
periods, 3,000 volts, with overhead transmission lines. 


225 . „ ee em -- o 


Fic. 1.—THE: ABERDARE COLLERIES POWER?STATION. 


end of 1905 some 4,600 k. H. Pb. of motors were at work out 
of a total of 6,000. 


The present records show the colliery requirements to 
average 1,000 units per 
annum per B.H.P. in use, with 
a load factor on the power 
station of 37 per cent. 

The power station is 
equipped to deal with an 
average load of 1,500 KW., 
this demand being met 
either by a 1, 500-KW. or 
two 750-Kw. sets during 
the day, and one 750-Kw. 
set during the night and on 
Sundays. 

The alternators, one of 
2.000 and two of 1,000 K. v. A. 
are three-phase star-connected with neutral earthed. 
The regulation of these machines is 6 per cent. on non- 
inductive and 16 per cent. on inductive load, 75 power 
factor. The field magnets are carried by the engine 


Fic. 2.— VIEW IN THE ENGINE Room: Yates & THOM-ELECTRICAL Co.'s THREE-PHASE GENERATOBS. 


The scheme was projected in 1903, and a contract for the 
whole work given to the Electrical Co. in the autumn of the 
same year. The power station was started and the first 
motors put to work in May, 1905. 

Owing to the nature of the business the drives could only 
be gradually transferred from steam to electric, and at the 


fly-wheel, and excitation for each set is provided by a rope- 


driven exciter. 


The engines are of the horizontal cross-compound, jet 
condensing type, by Yates & Thom, of Blackburn, and 


Work on.120 lb. steam pressure. 60° F. superheat. They 


are governed on both high and low pressure cylinders so as 
F 
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AED ry. ey 
to carry momentary overloads of 50 per cent. The air 


pumps on the larger set are of the Edwards type, driven from 
the tail-rod of the high pressure cy:inder. 


- r ^ui 
AU m 
E " Qm mm 


y 


" a 
"" 
T 


| 

f 

E 

l 
l FiG. 3.—CwMNEOL: SHOWING OVERHEAD TRANSMISSION , 
AND STEEL POLE. 
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li Fics. 4, 5 AND 6.— THE 


Thie parallel running of these sets 
| is satisfactory under all conditions, 
n while the steady pressure of. supply 
i gives satisfactory results in starting 
and running the largest motors under 
heavy overloads, without interference 
with the general good working of 
the system. i 

"team is supplied from Babcock 
und Wilcox boilers, each having a 
vrate area of 49 sq. ft., heating sur- 
face 3,080 sq. ft., with 350 Si. ft. of 
superheating surface, five boilers 
being used at the time of maximum 
load. 

The boilers are set in pairs, and 
are hand-fired with unwashed small 
coal, the fuel being delivered from 
overhead bunkers filled by a bucket 


i Ms e rm , . 

conveyor. The feed is heated bv * 
T (ireen s econoniser. Water 
for condensation is obtained from 


a reservoir directly connected with 
the river. 
The switchboard is of the carriage type, of cellular 
struction, with the bus-bars ing alon DAE m 
! ; le Dus-bars running along the back in a 
separate chamber, from which contacts project into each 


division. The switchgear, instruments, and transformers 


MAIN SWITCHBOARD, SHOWING CARRIAGE WITHDRAWN, 


for each panel are mounted on a carriage wh 
drawn as a whole on to a trolley, should 
become necessary. With the panels in posi 
of the board consists of brick or earthed m 
panel is movable only when the maln switch 
position. 

All panels are equipped with three- 
switches, fitted with overload relays, the 
having in addition reverse current cut-outs 


is effected by a synchroscope. The mac 
fitted with ammeters, wattmeters, and 


feeder circuits, with ammeters and watt-hot 
top of the board is enclosed and is used à 
obtain access to the lightning arresters and 

The maximum demand reached during 
1.400 KW., momentary demands reaching 
demand on the power station being one-thir 
to drive all the motors erected if they wet 
taneously at maximum load. 

Tests at the power station show a weekly 
unit delivered to the transmission lines a 
with an output varying between 87,500 a 
per week. 

The transmission lines are designed to su 


AND CONTACTS BEHIN 
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EIG; 7. 


VIEW OF A CONVERTED WINDING GEAR. 

of motors. based on a motor efficiency of ? 
power factor of 75 per cent., with a 1! 
10 per cent. in pressure with 70 per cent. o 


ing at full load simultaneously at any indi 


Digitized by Google 


Vol. 58. No. 1,482, APRIL 20, 1906.] 


THE ELECTRICAL REVIEW. 


Eee 


-641 


The overhead transmission lines are bare hard-drawn 
copper conductors, wires up to 0:042 sq. in. (4 S. w. G.) 
being solid, and any wires over this size being stranded. The 
wires are supported on wooden poles 38 ft. long, 7 in. 
diameter, and embedded some 6 ft. in the ground. At 
points of special strain, lattice steel poles are used. 

The poles average 40 yards apart, the maximum distance 
in straight runs not exceeding 45 yards. 
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^ FiG. 8.—ARRANGEMENT OF H.T. SWITCHGEAR 
FOR MoTOR CONTROL. 
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The wires are supported on porcelain insulators mounted 


on wrought-iron supports. The insulators are set at 12-in. 
centres horizontally and 18 in. vertically, the wires being 
carried 20 ft. above tlie ground level. 

Guard netting is erected below the transmission lines at 
all points where existing wires are crossed, or in the vicinity 
of the colliery premises where there is traffic. This 
guard netting consists of two steel wires, j^; in. diameter, 
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provision being made for 12 conductors, of which six are 
erected at present. The total length of the pole route is 
81 miles, on which 33 miles of wire have so far been 
erected. mE 
In addition to the transmission wires, the poles carry 
telephone wires'connecting the power station and the various 


Fic. 9.—A H. T. Sus-Station, SHOWING THE 
ENTERING CABLES, &C. 


sub-stations ; these wires are crossed every 200 yards to 
minimise induction. | | 

The whole of the overhead wires are erected on colliery 
property, except where public roads are crossed. 

Each sub-station is fed from the power station by one or 
more H.T. feeders, the feeders being protected ut each end by 
lightning arresters. 

Before.connection £o the sub-station bus-bars, the incoming 
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Fics. 10, 11 AND 12.— VIEWS ON TRANSMISSION LINES, SHOWING CORNER POLE AND TELEGRAPH CROSSINGS. 


stretched below the transmission wires, with transverse }-in. 
diameter wires spaced every 6 ft., the ends of which 
are turned up to ensure: any: broken wire being caught by 
the;netting. ; Where guard netting is not used, steel catchers 
are fitted at each pole to ensure a broken wire striking the 
catcher, and thus becoming earthed. At one point where 
the wires cross a number of telegraph lines on a public road, 
the transmission wires are carried through a lattice bridge, 


feeders are controlled by oil-break switches and by fuses. in 
the case of sub-stations fed by two feeders. 

The sub-station bus-bars branch to:—(1) 3,000-volt 
sub-stations below ground, connected by armoured cables ; 
(2) 3,000-volt motors connected by overhead distributors ; 
(3) Three-phase transformers reducing the pressure to 500 
volts (for motors below 50 H.P.); (4) Single-phase 110-volt 
lighting transformers. 
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Kach high-pressure panel for outgoing feeders or trans- 
formers is equipped with oil-break switch, enclosed fuse, and 


Fic. 18.—VIEw or CONVERTED HAULAGE GEAR. 


series ammeter trans- 
former, so that the 
demands on the indi— 
vidual circuits can be 
checked. 

The low-pressure 
circuits have three- 
pole enclosed fuses, 
combined with 
switches. 

The general arrange- 
ment of the under- 
ground sub-stations is 
the same as those above 
ground, but in this 
case each panel of the 
switchgear is placed in 
an enclosed brick com- 
partment. 

Fuses are used at 
the  sub-stations in 
place of ** automatics” 
as continuous attend- 
ance is not provided 


B.H.P. were in use below ground in December last. The 
distribution from the sub-stations to the various motors, 


both 3,000 and 500-volt, consists of bare over- 
head wires, protected by lightning arresters at the 
sub-stations. 

The connections between the switch-gear and 
the individual motors below ground are of three- 
core armoured cable. 

Above ground the same method is used for 
the high-pressure connections, the low-pressure 
connections being made by single rubber covered 
wires. 

[n order to provide a good earth connection in 
each pit, in addition to the armouring, which has 
been carefully bonded, a bare copper conductor of 
0*1 sq. in. section has been taken down each 
shaft, from which earth wires, having 25 per cent. 
greater area than the individual wires in the dis- 
tributor, have been laid to each motor so as to 
ensure a good earth connection for the motor 
frames, switchgear and controller cases. 

The neutral point of the star winding of the 
generators is earthed at the power station, and 
the neutral point of the 500-volt transformers is 
earthed at each sub-station. 

Three-phase motors aggregating 4,600 B. H. P. 
were specified for in the first instance, and since 
the work has been in hand further motors have 
been added, bringing 
up the total to date to 
6,000 H.P. 

The motors may 
be divided into two 
classes :—(1) Variable 
speed, for haulage 
and winding; (2) 
constant speed, for 
driving fans, pumps, 
Screens, conveyors, 
workshops, and brick- 
yard. 

Forty motors of the 
first type were at 
work in January, 1906, 
varying in power from 
300 to 25 B.H.F., total- 
ling 3,260 B. H. p., and 
37 of the second 
type, from 180 to 
5 BHP., totalling 
1,450 B. H. P. 

The total power 


at these points; each Fig. 14.— A TYPICAL WINDING GEAR, SHOWING THE DRIVING PLATFORM. used at these pits 


motor being protected 

by an “ automatic,” a feeder fuse only 
blows when something is seriously at 
fault. 

Three-phase power transformers, 500 
volts secondary pressure, of 670 K. v. A., 
are erected in these sub-stations to 
supply the smaller motors, together with 
170 Kw. of single-phase lighting trans- 
formers, 110 volts secondary pressure. 

In regard to the distribution, each 
shaft has duplicate three-core cables, 
U*08 sq. in. section, insulated with im- 
pregnuted paper covered with copper 
tape 15 mils. thick, the whole lead 
sheathed and armoured. 

These cables are carried in the shafts 
hy wrought-iron cleats, and both the 
armouring and copper tape are kept 
electrically continuous at the joints. 

The %,000-volt armoured cables are 
carried down four of the pits and extend 
a distance of 700 yds. from the pit 
bottom, being hung along the roadways, 
supported by leather thongs. 


The pit lighting is independent of the power cables, and is 
Motors of 1,000 


fed from the sub-stations above ground. 


in January! last was 
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Fic. 15.— CONTROLLER AND REVERSING Fic. 16.— VIEW OF REVERSING SWITCH 
SWITCH COMBINED. 


REMOVED. 


4,710 B. H. p., electric, and 7,460 k. R. p., steam, of which a 
further 1,000 H.P. is being converted to electric driving. 
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The H.T. mótors are of the protected typé, with enclosed 
slip rings for underground work and drive through cut-steel 
gears on to the original haulages, the steam engines having 
been removed. 

The switchgear for controlling variable speed motors, is 
installed in enclosed brick chambers ; each H. r. panel has an 
isolating switch, which is of the oil-hreak type below ground. 
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uniform than is usually obtained with steam-driven fans. 
The switchgear used is of the same type as that employed for 
the haulage motors, with the exception that the starter is a 
liquid resistance. : | 
Screens.—60-B.H.P. 8,000-volt enclosed motor, 485 r. p. m., 
the screens being rope driven. Switchgearas above. Liquid 
starter employed. ! 


d Tramin 


Fic. 17.—PLAN SHOWING THE TRANSMISSION LINES, &c. ; ABERDARE COLLIERIES. 


A three-phase oil switch with overload relay, und a 
marked ammeter for the driver's direotion are included in the 
ä 

The controller and high-pressure reversing switch are 
combined, and are operated by one handle through gear and 
levers. The rotors of the haulage motors are wound for two- 
phase, the 150-B. H.P. haulage motors having a voltage at 
starting 390 by vV 2 current, at full load 145 V2. 


The controller contains a revolving drum on which two 
lines of rubbing contacte are fixed, arranged in parallel 
spirals; the whole of the 
contacts operate under oil 
when used underground. 


The high-tension reversing 5 
switch is bolted to the side of kt 
the controller. Four contacts BAR i f^ ii [ LE ; 5 
controlling two of the three Ie: 


phases supplying the stator 
are reversed under oil by a 
revolving switch. ren 
In order to provide for LLETTY SHENKIN 
smooth operation the con- 
troller provides for 26 motor 
speeds; the resistances for 
the rotor circuit are cast 
metal grids. 

The following are repre- 
sentative instances of drives iP FAES a 
for haulage, fans, pumps, 178 f y 
winding, &c. TUR 
Hain and Jail Haul- xi. 
age. Fourteen of these are $14 
driven by 150-B.H.P., 3,000- 122 
volt,  290-rp.m. variable s 
speed motors. The energy 
required averages 1 unit per 
ton of coal hauled. 

The low load factors obtain- | 
ing (4to 5 per cent.) are due not only to the intermittent 
working of the journeys, but to the power required at 
starting and on mounting a gradient. 

Fans.—180-B.H.P. 3,000-volt motor, protected type. 
running at 290 r.p.m., fan being rope-driven at s Pin 

th 34-in. 


E. 
s 
a of FFORCHAMAN 


Air delivered by fan, 150,000 cb. ft. per minute wi 


water gauge. f | 
The air pressure secured by this method of drive ig. more 


OLD DUFFWYN 


- } A similar winder is used for 


Aerial Rope Ways.—15 B. H. P. 500-volt motor, 575 r. p. m., 
belt driven. Liquid starter. 

Pumps.—100-B. H. P. 8,000-volt motor, 485 r.p.m. Three- 
throw Uskside ram pump, rope-driven, 9-in. cylinders, 15-in. 
stroke, 22 r.p.m., delivering 13,000 gal. per hour against a 
head of 1,020 ft. 40-B. H. P. 500-volt enclosed motor, driving 
centrifugal pump direct against a head of 100 ft.. 
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Fic. 18.—ELECTRICAL DISTRIBUTION ; ABERDARE COLLIEBIES. 


Wirnding.—100-H.P. 3,000-volt motor, r. p. m. (full load) 
290. Depth of pit, 90 yds. Time occupied in wind, 40 
seconds. The cage holds one tram. Output, 70 tons of 
coal per hour. As the workings are being opened out, only 
200-300 tons per day are being dealt with, out of the daily 
capacity of 600-700 tons. | 

men only. Depth of pit, 


270 ds. 6t! 
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An underground winder is in use ab Fforchaman in à 
- staple pit. Depth, 100 yds. The winder is driven by an 
80-H. p. motor, 360 r.p.m. (full load), 3,000 volts, working a 
single cage, holding one tram, the load being balanced by a 
weight. 'l'he time occupied. is 50 seconds. The maximum 
speed of the rope is 486 ft. per minute. Output at the 
rate of 30 tons per hour. FO l 

With motors of 9,900 m.H.r. connected, the daily output 
from the power station was 14,900 units ; maximum loud, 
1,200 xw. ; load factor, 51 per cent. 

The annual load factor is lower than the above figures, as 
the power station only gupplies for ventilating, pumping and 
a small amount of lighting on 14 days of each week; in 
addition, stop days and holidays have to be allowed for. 

The capital cost, incurred in installing the plant was :— 

Power Station.—Buildings, steam plant, generators, and 
switchboard per KW. of plant erected (uormal rating), 
£11 10s. per KW. . 

The cost of the equipment per B. H. P. outside station, trans- 
mission and distribution (overhead and underground), sub- 
stations, transformers and switchgear, £2 178. 

Motors, controllers, switchgear and gearing, per B. H. l., 
£3 18s. 

The resulte obtained indicate that the cost. per unit 
delivered to the colliery transmission lines, with an output 
at the rate of 4} million units per annum, load factor of 
37 per cent., using unwashed small coal (calorific value 
13,000 B.TH.U.) costing 4s. 2d. per ton will be :— 


Works cost A si 5 (18d. 
Interest and depreciation 10^per cent. on 
power station. T . Q183d. 
Total . . 865d. 


The reserve plant in the power station at present is 100 
per cent. ; this will fall to 66 per cent. with extensions in 
hand. 
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NOTES. 


(Continued from page 638.) 


The Electrobuster '—On Wednesday last we were 
invited by the London Electrobus Co., Ltd., to a “ Press view and 
test" of the first electric omnibus for service in London. We 
accepted. So far as the view was concerned, we saw nothing with 
which we have not been conversant for many years past. Onc 
double commutator motor, stated to be of 12 to 14 H. p., transmis- 
sjon gear devoid of novelty, and a battery of 44 Oppermann 
accumulator cells, weighing 1 ton 3 cwt., hung under the body of 
the bus, the latter alone weighing 3 tons 4 cwt. We could 
get no definite information concerning the capacity of the battery, 
although it was vaguely stated that at present it was of 300 ampere- 
hours, to be increased later to 500 ampere-hours The seating 
capacity of the "bus is for 34 persons; the miles run on one charge 
might be 50, but will be limited to 30, and the cost per ’bus-mile, 
inclusive of cverything, is stated to be just under 9d. 

We understood that under contract the upkeep for tires was to 
be from 13d. to 14d. per mile. and that a three years’ contract had 
been entered into for the supply and maintenance of accumulators 
at a cost of about 14d. to 2d. per mile; three to four minutes only 
is necessary to change the cells. 

The test, which was meaningless so far as technical men were 
concerned, was a trip from the courtyard of the Hotel Cecil along 
the Strand, up Chancery Lane, High Holborn, Kingsway, Aldwych, 
and back to the Hotel, the speed being limited by the slowest 
vehicle in the line of traffic, and the time taken being probably a- 
little under 15 minutes. It was unfortunate that the consulting 
engineer had only been appointed the day previous, 80 that many 
pertinent questions had to go unanswered ; the information obtained 
from other sources varies in every report we have so far seen. 

From the four-page circular offered to the visitors, we gather 
that the promoters consider they have effected & revolution in 
mechanical traction, and that the supersession of the petrol 
omnibus is at hand. We utterly failed, however, to see anything 
which had not been accomplished years before, and which anybody 
may do for himself again; and as for the petrol omnibus, it will 
proceed on the even tenour of its way in spite of (/e invention (I) of 
the electro-'bus, which is to obviate all its failings! The advent of 
a commercially successful électric bus will be welcomed by no one 
more heartily than by ourselves; but let there be no clap-trap 
about revolutionary inventions, where there is no novelty at all. 

Is the life of un electric-’bus worth living? It all depends upon 
the accumulator. The promoters of the electro- bus company seem 
to forget that accumulator traction bas been practically abandoned, 
after years of patient trial, on tramlines where the conditions are 
more favourable than can be the case with road vehicles. 

A few figures may be of interest as showing the prospects-of the 
electrebus. The weight of the bus with battery is 4 tong7 cwt..; 
with 34 passengers, disregarding the driver and conductor, the 


‘THE ELECTRICAL REVIEW. | 


[Vol. 58. No. 1,482, 


total weight will be 63 tons. The resistance to tr 
road averages not less than 40 lb. per ton with p 
that the total resistance is 260 lb. At 12 mik 
fore, the driving power on the level is not l 
corresponding with about 8 Kw. OF about 

the battery. Ascending an incline of 1 in 
the pówer required to overcome gravitation is 

to this 8:3 -= 2 = 415 fl. P. for traction, the tota! 
assuming an efficiency of 80 per cent. for motor: 
output of the battery is 18:3 KW., requiring 229 ai 
The cells weigh less than 60 lb. each, and there 
giving out not more than 900 watt-hours each 

say, sufficient to propel the bus on the level a 
hours. The motor is evidently liable to be heav: 
the durability of the battery is à matter unknow 


Gas.—A leaky gas pipe caused the deat] 
named Assandri, and his wife, at Princess Stre 
on Tuesday morning. | 


. The Use of Windmills for Electr 
Prof. La Cour recently carried out a series of ex 
mills for the Danish Government at Askow. 
experiments was the selection of the best type u 
best arrangement of generating plant. l 

Prof. La Cour found that a properly designe 
gave superior results to any other type, ey 
suitability of speed for dynamo driving wit 
reduction. The power available from a given ! 
speed of the wind in accordance with the follov 

, Area of vane Speed « 
surface in * ( in m 
square metres per se 

Thus, with a vane area of 12 sq. metres and 

6 metres per second, the horse-powcr available = 
of 4, 8 and 10 metres respectively, the horse- 
approximately, or, allowing for loss due to air fı 
horse-power in the four cases would be about 1, 
windmill should be self-adjusting as regards 
wind. - : 
In order to maintain a uniform supply, So 
supply must be available, which can be drawn 
periods. The most suitable reserve in the 
tions consists of a petrol motor, and for em: 
capstan. The employment of such a reserve 
compared with that of accumulators sufficien 
the conditions unaided. 

As an example of the cost of guch an insta 
gmall village, Prof. La Cour gives articulars c 
been supplying 450 incandescent lamps as * 
and motors for over two years at Askow :— 


Wind motor ve - 
Petrol motor (as reserve)... 
Accumulators . V 
Dynamo 
Gear me ix sal 
Switchboard and cell switch 
Base ... dest d 
Mains 


u. r. developed = 


Total 


Attendance, oiling and starting wind mot 
Attendance, &c., for petrol motor (during 
in the year at 4s. 6d.) 2 

Petrol consumption per annum 
Lubricant 


eae eon eee 


Total 


The receipts for energy would amount to + 
of receipts over expenditure of at least £105, 
on the capital expenditure of £873. The cost 
for an ordinary farmhouse ie estimated a 


great advantage of such installations to the 


led to the recent construction of a considers 
Denmark.— Elektrotechnik und Maschinenbau 


Municipal Free Wiring.—A spe 


Brighton Ironmongers’ Association and elect 


town was held on April 10th, to consider 
passed by the Council on Thursday, April 
introduction of a Bill into Parliament aut 
Corporations carrying on electrical undertak 
premises. . 

It was unanimously resolved that steps sb 


the Corporation to withdraw the proposed a] 


ing were the principal reasons given for opp: 

1. That municipal trading, as opposed 
serious mistake from a ratepayer's point of 

2. That, although the chairman stated 1 
proposal had met with the approval oi 
this matter had never bcen put before them 
much opposed to the Corporation intcrferin, 
in any way... 


Electrical Engineers“ Ball. 19 
eome of our readers. to know that the ball 
last at the Hótel Cecil, London, was, like P 
financial success, and the Benevolent. Fu 
thereby benefit by tiie-amount of £95. It 
succeeding year the fund may be advantage 
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Institution and Lecture Notes, —I.E.E. (Max- 
CHESTER). 
of the I.E.E. was held on Tuesday evening, the 10th iust., the 
chairman (Mr. S. L. Pearce) presiding. A vote of thanks was 
accorded to the Council of the University of Manchester and Dr. 
Schuster for the loan of the room in which the meotings of the 


Section were held. 
Mr. S: J. Watson proposed the adoption of the annual rcport, 


| Appointment Vacant, — Electrical engineer for Bat- 


which stated that the Section was in a flourishing condition, and . 


that the Students’ Section had also accomplished good work. The 
membership had increased to 769 from 764 last year, and the number 
of students had risen from 306 to 324. Ten meetings were held 
durjng the session, at which an equal number of papers was read, 
and the meetings were well attended. The visit of the Interna- 
tional Electrical Congress to Manchester would take place on 
June 29th, and arrangements were being made for a fitting recep- 
tion. | 

Mr. Miller proposed a vote of thanks to the chairman, who had 
not once missed attending during the session. No secretary could 


have a better chairman than Mr Pearce. Mr. C. D. Taite seconded, : 


and Mr. Pearce thanked the meeting for the kind manner in which 
they had received the proposal. 

Mr. E. W. Cowan proposed a vote of thanks to the secretary 
(Mr. P. A. Ramage), who had held office for the last four years, und 
had now resigned, The vote was received with enthusiasm, and 


Mr. Ramage replied. 
The following were elected for the next session :— 


Chairman: Mr. T. L. Miller. 
Vice-Chairman : Mr. M. B. Field. 
Hon. Secretary: Mr. H. W. Wilson. 


Committee. Dr. Bowman, Dr. Hopkinson, Dr. Rhodes, Dr. 
Schuster; Messrs. A. Day, J. Frith, Bromley Holmes, M. B. 
Mountain, P. A. Ramage, Miles Walker, S. J. Watson, and Wood. 


. Tmox AND SrEEIL. IxsriTUTE. Arrangements have been made to 
hold a joint meeting of members of thc American Institute of 
Mining Engineers, and of thc Iron and Steel Institute, in London 
during the week commencing July 23rd, 1906. The Lord Mayor of 
London will act as chairman of the London Reception Committee, 
and a varied programme of entertainments, visits and excursions 
will be provided. Meetings for the reading and discussion of 

willbe held on the mornings of July 24th, 25th and 26th, 
with visits to works in the afternoons. The Lord Mayor will give 


an evening reception at the Mansion House on July 24th. On 


July 25th there will be an entertainment in the evening at the 
Earl's Court Exhibition, and on July 26th at the Crystal Palace. 
On Friday, July 27th, the annual dinner of the Institute, to which 
the American visitors are invited, will be held at the Guildhall. 
On July 28th a visit will be arranged to the blast furnaces of 
Messrs. Butlin & Co., at Wellingborough. After the meeting in 
London, a tour will be arranged for the American visitors to York, 
Middlesbrough, Newcastle-on-Tyne, Glasgow and Edinburgh. As 
an alternative excursion, a number of the American visitors have 
been invited by the local reception committee for the summer 
meeting of the Institution of Mechanical Engineers to take part in 
the Cardiff meeting of that Society. 
The annual meeting of this Institute will be held, by kind 
rmission, at the Institution of Civil Engineers, Great George 
Strect, Westminster, on Thursday and Friday, May 10th and 11th, 
1906, commencing each day at 10.30 a.m. 

SYDNEY University ENGINEERING SOCIETY.—A paper read 
before the Society last year by Mr. E. K. Scott, on the proposed 
supply of electric power to the University and other buildings, has 
been printed. The lamp connection would amount to 3,400 
equivalent 16-C. P. lamps, and the power station would be equipped 
with plant of 180 kw., driven by steam and gas engines, and 
assisted by storage batteries, on the three-wire system at 
240-940 volts. The estimated cost is £12,000. 

RovaAL METEOROLOGICAL SocieTy.— A paper was read on Wednes- 
day this week before this society by Mr. Alfred Hands on “ Some 
So-called Vagaries of Lightning Reproduced Experimentally.” 

LE.E. (LeEps).—Yesterday, 19th inst., the election of officers 
for the ensuing session took place, and the adjourned discussion on 
Mr. Hartnell's paper The Cost of Electricity per Unit from 


Private Electrical Plants —read on February 15th last, was 


continued. 
I. E. E. (Guascow SECTION).—AÀt a meeting on 10th inst., Mr. E. 


George Tidd, secretary, intimated that the committee had 
nominated Lord Kelvin as chairman and Mr. W. W. Lackie as 
vice-chairman. Mr. A. H. Kelsall read a paper on Booster 


Development.” 


Boiler Explosions.—According to a Board of Trade 
report, during the vear ended June 30th, 1905, 14 persons were 
killed and 40 injured by boiler explosions. In this respect, says 
the Zimes, the results, when compared with those for previous 
years, are satisfactory, the average number of persons killed 
annually during the past 22 years being 28, and of those injured 
60. In fact, the numbers killed and the total of killed and injured 
are both smaller than forany year since the Act of 1882 came into 
operation. The decline which appears to be taking place in the 
number of serious explosions may be due to a decrease in the use 
of steam as a motive power, as well as to the operation of the 
Boiler Explosions Acts, and of the provisions - of. the Factery.and 
Workshop Act, 1901, which render compulsory the , periodical 
inspection of all boilers used in factories and workshops." dn 


The annual general meeting of the Manchester Section 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, 
technical or the commerctal side of the profession and i 
also electric tramway and railway officials, to keep readers of t 
E.rorRiCAL Review posted as do their movements. 


Central Station Engineers.—l'he Devonport T. C. on 
April 12th, by a large majority, rejected a motion to rescind the 
recent decision of the Council to increase the salary of Mr. J. W. 
Spank, electrical engineer, from £275 to £300 a year, and that of 
Mr. W. J. STAMP, assistant electrical engineer, from £140 to £150. 

Mr. T. L. Horn, technical electrical assistant in the tramways 


department of the London County Council, has been appointed 


resident electrieal superintendent in connection with the re- 
organisation of the staff of the tramways department, as a result 
of the transfer of the North Metropolitan tramways to the Council, 
at a salary of £300 a year; Mr. W. CRAUFUNDb, as assistant per- 
manent-way engineer, at a salary of £250 per annum; and Messrs. 
J. P. Dunin, O. A. Prucuer and J. R. WALKER as charge engineers 
at the Greenwich station at E250 a year each. > >- l 
On Wednesday last week the annual dinner of the station staffs 
of the electric supply department at Sheffield was held at the Bull 
and Mouth Hotel: The majority of the men off duty were present, 
us also were officials from the other departments. 4 fter dinner the 
evening was given over to a programme of songs, recitations, &., 
Mr. Cuthill, the stations superintendent, taking the chair. An 
item in the programme was the presentation to Mr. F. P. Senger, 
who is shortly leaving to take up & berth at the Rezende Mine, 
Rhodesia, of a pair of binoculars and a scientific book. Mr. 
Cuthill, on behalf of the subscribers, made the presentation. Mr. 
P. Hewitt (of the station staff) also spoke highly of Mr. Seager as 
a colleague, and alluded to several little incidents of a sporting 
nature in which the recipient had played a chief part. Among the 
cee present were Messrs. Nixon, Frost, Howard, Langley, and 
rich. l | i 
Mr. T. S. BiLL has resigned bis position as assistant electrical 
engineer at,Whitehaven. 
Mr. P. D. Davies, of Birmingham, bas been appointed fitter- 
driver in the Thornhill station of tbe Yorkshire Electric Power Co. 
Tbe Bradford Electricity Committee has recommended that the 
following salary advances be made: Mr. A. S. BLACKMAN, electrical 
engineer and manager, from £600 to £750 per annum; Mr. T. 
RoLks, aesistant electrical engineer, from 4250 to £300 per 
annum. 
Mr. S. E. Fubbzx, manager of the Sheffield Corporation 
electricity supply department, was married in I,ondon on 7th inet. 
to Miss Margaret Warwick, of Bedford. Among the presents was a 
canteen of plate and cutlery from the employés and staff of the 
Shefficld department. Mr. and Mrs. Fedden subsequently left for 
a Continental tour. . 
. Mr. M. H. Apams, reserve shift engineer at. Islington, has been 


temporarily appointed “constructional engineer" at an increased 


salary of £160 a year. The Borough Council will make the appoint- 
ment permanent at the end of six months. 
By 12 votes to 9 the Govan T.C. has increased the salary of its 
electrical engineer (Mr. THEODOR C. Parsons) by £50 per annum. 
In the Leyton Times of 7th inst. it is stated that Mr. G. R. Spurr, 
of Ilford, has been appointed electrical engineer at Walthamstow. 


Tramway Officials.—Musselburgh is to appoint another 

manager for the tramways. 'The present manager, Mr. WILLIAM 
Bam, who has been a little over a year there, has received an 
appointment in connection with the London County Council, 
and begins his new duties at the end of this month. 
' The Review of the River Plate says that Mr. F. NIPPEL, the general 
manager of the Anglo-Argentige Tramway Co., will shortly leave on 
a six months’ holiday to Europe. Mr. Nippel will visit all the 
leading tramway cities in Europe and the States. 

Mr. WiLLIAM Murray, traffic superintendent of Ipswich Cor- 
poration Tramways, and formerly of Newcastle-on-Tyne, was ou 
4th inst. appointed tramways manager to Walthamstow U. D. C. 
Mr. Murray will be succeeded in Ipswich by Mr. ARTHUR BUTLER, 
at present chief inspector there. | 


General.—At a smoking concert held at Glasgow on 6th 


inst., by the members of the Corporation Electricity Department's 


Friendly Society, Mr. R. B. MaccaLr, the chief clerk, was presented 
with a Chippendale bureau in recognition of his services in organ- 
ising the society. Mr. W. W. Lackie, the chief engineer, made the 
presentation. : 

Mr. A. HEvLaND notifies that from 15th inst. his address is 11, 
Boulevard du Regent, Brussells 

The Secretary of State for India in Council has nominated Mr. 
A. BRERETON, C. S. I., to represent the India Office on the Engineer- 
ing Standards Committee, Sectional Committee on Locomotives 
(chairman, Sir Douglas Fox), in the place of Sir Frederick R. 
Upcott, chairman of the Indian Railway Board. The Council of 
the Institution of Naval Architects has nominated Mr. Sipngy W. 
Barnaby, of Messrs. John I. Thorneycroft & Co., to represent that 
Institution on the Sectional Committee on Screw Threads and 
Limit Gauges (chairman, Mr. H. F. Donaldson, chief superin-- 
tendent of the Ordnance Factories) in the place of Mr. McFarlane 
Gray, resigned. STEMS Dee. 8. tag tn TC 

Mr. C. R. Dewnrrst ig about to leave for the United States to 
study business methods and ‘prospects in that country. —' 
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Obituary.— The Shanghai Mercury for March 5th says 
that Mr. W. W. Crirrorp recently died there at the age of 57 years. 
Since 1904 he had been secretary of the Shanghai Electric and 
Asbestos Co, 


FEFk6 .. 


| NEW COMPANIES REGISTERED. 


— — — 


Lawrence E. Allen & Co., Ltd. (88, 320).— This company 
was registered on April 6th, with a capital of £1,000 in £1 shares, to acquire the 
business of a general electrical manufacturer carried on at 56 and 57, Alderman- 
bury, E. C., as the Rose Electric Lamp Co. to adopt an agreement with the said 
vendor, and to carry on the said business and that of electric lamp manu- 
facturers, electricians, mechanical, gas, electric and telegraph engineers, pro- 
ducers and suppliers of electricity and gas, &c. The first subscribers (each 
with one share) are :—A. A. Kerridge, H, Alexandra Street, Southend, electrical 
engineer; H. W. Bird, 1, Fenchurch Avenue, E.C., electrical engineer; 
W. H. Allen, 36, King William Street, E.C., master tailor; G. E. Wells, 26, 
Dagnall Park, Belhurst, gentleman; J. Hyde, 46, Aldersgate Street, E. C., 
manufacturer; L. E. Allen, 56 and 57, Alderinanbury, E. C., electrical engineer; 
and F. H. Sengler, 56 and 57, Aldermanbury, E. C., manufacturer. No initial 
publio issue. The number of direotors is not to be more than three; L. E. 
Allen is the first sole director; qualification, £50; remuneration as flxed by the 
company. Registered office, 56 and 57, Aldermanbury, E.C l 


Electrical Manufacturers and Wholesale Traders’ Protec- 
tion Association, Ltd. (88,267).—This company was registered on April 8rd, with 
250 members each liable for 6s. in the event of winding up, with objects as 
indicated by the title, The first subscribers are:—J. W. Rook, 15, Fore Btreet 
Avenue, E.C., manager; E. H. F. Reeves, Salisbury House, London Wall, E.C., 
secretary; H. R. Pattrick, Vulcan Works, St. Thomas Street. Borough, S. E., 
manager; E. Sheppard, 20, Bucklersbury, E. C., manager; A. Baxter, 86, Charing 
Cross, W.C., electrical engineer; H. E. Davis, 17, Moor Street, W., electrical 
engineer; and H. H. Thompson, 7, Great Newport titreet, W.C., manager. The 
management is vested in a committee. 


London Electrobus Co., Ltd. (88,381).—This company was 
registered on April 11th, with a capital of £100 in £1 shares, to adopt an agree- 
meut with the International Motor Traffic Syndicate, for the acquisition of 
certain options, contracts and properties, and to carry on the business of motor- 
car, omnibus, van and cab propr.eters, jobmasters, carriers of passengers and 
goods, manufacturers of motors, motor-cars, carriages and vehicles, whesher 
propelled by e.ectricity, steam, petrol or otherwise, &c. The first subscribers 
teach with one share) are :—J. Neely, 60, Coleman Street, E. C., solicitor ; R. F. 
Laight, 94, Palatine Road, Stoke Newington, N., clerk; H. G. Hazelgrove, 2, 
Lulüngton Koad, Anerley, B. E., clerk ; G. Houghion, 24, Horton Road, Hackney, 
clerk ; R. W. R. Allen, 76, Paulet Road, Myatts Park, B. E., clerk ; E.G. Scott. Ila, 
Union Court, E.C., solicitor; and E. Shepherd, 51, Greenwood Road, Dalston, 
N.E., gentleman. Minimum cash subscription 50 shares. The number of 
directors 18 not to be less than three nor more than seven ; the subscribers are 
to appoint the first; qualification, £100; remuneration of chairman, £400 per 
annum; of other directors, 4800 per annum; rs' borrowing powers 
restricted to £100,000. Registered office, 17, Cockspur Street, Pall Mall, S. W. 


Universal Telegraphex and Telegraphone Nyndicate, Ltd. 
(88,855).—This company was registered on April „ With a capital of £96,000 in 
54,900 ordinary shares of £1 each and 2,000 deferred shares of 1s. each, to 
&cquire certain patents for inventions relating to improvements in electric 
telegraphy and telephones, and to carry on the business of a telephone, tele- 
graph and electric light, heat and power supply company. The first subscribers 
each with one share) are :—C. I. Giddins, Abchurch House, Sherborne Lane, 
B.C., solicitor; A. Snelling, 28, West Hill, Sydenham, engineer; J. B. de la 
Poer Beresford, 62, Beaufort Mansions, Cheyne Walk, Chelsea, H. M. S. 
ps W. J. A. Drake, 48, Clarence Road, Wimbledon, S. W., secretary 
X 8 20, Connaught Mansions, Battersea Park, S. W., law student; 
us Vu. 82, Thurlow Street, Walworth, 8.E., clerk; and W. A. Mattinson, 

eld, Malden Road, Wallington, civil servant. No initial public issue. The 
number of directors is not to be less than three nor more than seven; the sub- 
scribers are to appoint the first; qualitication, 200 shares; remuneration, £100 


rath per, rc and £50 extra for the chairman. Registered office, 22, Cullum 


OFFICIAL i RETURNS OF ELECTRICAL 
"^ COMPANIES. 


Bath Electric Tramways, Ltd, (74, 278).— Issue on March 6th 
of £15,900 5 p cent, second debentures, part of series created same date to 
secure £16,000. Property charged: The company’s undertaking and assets, 
present and future, subject to £142,000 44 per cent. first mortgage debenture 
stock. No trustees. 


Woking Electric Supply Co., Ltd. (46,175).—A trust deed 


dated March 1st, 1906, to secure £45,042 44 per cent. debenture stoc 

further stock not exceeding, with the erani debentures e rs 
company's paid up capital, has been registered. Property charged: Certain 
freehold lands in Woking, with the rights connected therewith, the Woking 
Electric Supply Co. Electric Lighting Order, 1900, and the Woking Electric 
Supply Co. Electric Lighting (Chertsey Extension) Order, 1905, and the com. 
R a a HE ari proper: m and future, including uncalled 

" es: J. Ashby, J.P., The ines; 
18, Austin Frlen Ec | a ose, Staines; and H. R. Beeton, 


Mackey's Electric Lamp Co., Lid. (58,437).— This company’s 
annual return, made up to March 81st, 1905, was filed on March 22nd, 1906 
when the entire capital of £2,000 in £1 shares had been taken up, £7 had been 
received and £1,993 was considered as paid. Mortgages and charges: £2,500. 


British Westinghouse Electric and Manufacturing Co., Ltd 
(62,919).— This company's annual return was filed on February 12th) when 
the entire capital of £3,250,000 in 500,000 preference shares of £5 each and 
75,000 ordinary shares of £10 each bad been taken up; £5 per share has been 
called up on the preference, resulting in the receipt of £2,500,000, and £750,000 
is considered as paid on the ordinary. Mortgages and charges, £1,016,853 i 


Hart Accumulator Co., Ltd. (€0,0 i 

29 e :0,059.)—This : 
annual return was filed on March 20th, when 70 55 ici 6 720 prefer. 
ence shares had been taken up out of & nominal capital o £60,000 in 40,000 
ordinary and 20,000 preference shares of £1 each; £1 per share has been 
called up on 17,600 ordinary and 6,729 preference, resulting in the receipt of 
weh 22,500 ordinary are considered fully paid. Mortgages and charges: 


Condnits and Fittings, Ltd. (London) (81.348). £1,500 6 per 


cent. debentures, created January 80th and dated March 26th, 1908, ch 
the com undertaking and prope der id eg on 
capital, have been Yepistered. 0 0 and futuro, including wnoalled . 


- 


City of Wellington Electric Light a 
(88,008).—Particulars of £100,000 debentures (of whic 
issued and registered), created by resolution of Ma: 
pursuant to Section 14 (4) of the Companies’ Act, 19 
company’s undertaking and property, present and fu 


Kensington and Knightsbridge Elect: 
(26,198).—This company’s annual return was filed o 
ordinary, 10,000 first preference, and 10,000 second 
taken up out of a nominal capital of £850,000 in 50,0 
ference, and 10,000 second preference shaies of £ 
been called up on 15,968 ordinary, 10,000 first prefer: 
ference shares of £5 each, resulting in the recei 
considered as pus on 5,082 ordinary. Mortgasg 
Debenture stock issued by this company in cor 
Hil Electric Lighting Co., Ltd.: £162,500. 


Northampton Electric Light and Pow 
Issue, on March 29th, of £700 4 per cent. debent: 
June 8rd, 1896, to secure not more than two-thirds o 
time being, charged on the company's undertakin 
future, including uncalled capital. No trüstees. 
series: £99,500. ; 


Electric Law Press, Ltd. (72,435). —A 
faction in full of debentures dated December 2Hth, 
securing £440, has been filed. 


Matthews & Yates, Ltd., electrical an 
Swinton (84,811).—Issue, on March 18th, of £1,500 4 
of series created September 19th, 1905, to secure 4 
pany's undertaking and property, present and futur 
subject to a mortgage dated September 18th, 19€ 
issued of same series: £7,000. 


Telegraph Construction and Ma 
(1,147 C).— This company? annual return was fil 
entire capital of £446,200 in 97,850 shares of £12: 


paid for in full. Mortgages and charges : Nil. 


W. T. Henley’s Telegraph Works 
This company's annual return was filed on March 
of £400,000, in 40,000 ordinary and 40,000 preferenc 
taken up. £6 per share has been called up on 3 
ference, and £962,480 has been received. £37,5: 
7,884 ordinary and 120 preference. Mortgages and 


Notting Hill Electric Lighting Co 
company's annual return was filed on Marc 20th 
* o "ei reference and 550 founders’ had bee 
capital o ,000 in 16,452 ordinary, 2,998 “‘ ord 
founders’ shares of £10 each. £10 per share has 
tho receipt of £144,000. Mortgages and charge 
charges panen jointly by this company and tt 
bridge Electric Lighting Co., Ltd.: £152,600. 


Tonyrefail and Gilfach Goch Ele 
(78,687).—Issue, on March th, of £100 5 per cer 
created December 6th, 1904, to secure £15,000, ci 

rty, present and future, including uncalled c 
Fineco, Penarth. No trustees. Previously issu 
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CITY NOTES 


Anglo-Argentine Tran 


Tan twenty-second ordinary general meet 
held on Tuesday last week at Winchester 
Mr. James B. Concanon (deputy-chairman 
The CHAIBMAN, in moving the adoption 
TRICAL Review, April 6th), said that he 
gratulate themselves upon the results of 
traffics and expenditure for the City comp 
in the report, and as only a small porti 
clectrically equipped, and that only for a 
parison was impracticable. The combin 
£720,488, and the expenditure, includin 
maintenance and £12,000 set aside for de 
amounted to £464,872. That left a ne 
£255,616. The completion of the electri 
was now only a matter of a few wecks— 
90 per cent of the work was finished and 
under their contract with the contractors. 
holders 80,000 shares; but he was boun: 
think they would be at the very substa 
to-day. They required about £100,000, 
capital purposes, and he might tell the 
largely to their cars. Referring to the 
taking, Mr. Concanon said that their de] 
They made a point, where possible, of r 
combining in one station where hitherto 
with two stations. They had a factory | 
where they could make anything up to : 
to prepare nearly everything they had t 
of repairing electrical and other machine 
lowest cost. The country impressed him 
natural resources only partially develope 
had a great future before it. That co 
streete, and he did not think they had 
competition. Various schemes for und 
under consideration, and he believed tha 
cession was granted to somehody, but he 
fire. It was quite possible that in the fu 
ground railways made in Buenos Ayres, b 
a distant future, for the current year, 
1st, their traffic showed an increase of £2 
ipcrease came from the old Anglo lines. 
little had been opened that it was impe 
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mate as yet. When the electrio cars were running, he was sure 
there would be a very satisfactory increase. 
The report was adopted. 


— — e— M M — —À —— Á— —— À— -— 


Metropolitan Electric Tramways, Ltd. 


Tux ordinary general meeting of this company was held on 
Wednesday of last week at Salisbury House, Mr. Emile Garcke 
presiding. 

The CHa1RMAN, in moving the adoption of the report (see ELxc- 
TRICAL Review, April 6th), said he thought the position of the 
company was most satisfactory. The net profit for the past year 
had been £42,050. Adding the balance brought forward from the 
previous year, £3,800, they had £45,900 to deal with. It was pro- 
posed to place £6,600 to renewals fund, to pay the full dividend on 
the preference shares for the year, to pay 3 pE cent. upon the 
ordinary shares, and to carry forward £4,700. The profit had been 
larger tban in the preceding year by some £10,000. The expenses 
figured in the aggregate at £93,000, as against £64,000 in the pre- 
vious year. The rent payable to the Middlesex County Council was 
£9,000 more last year than in 1904, and they had paid in interest 
on debenture and temporary loans something like £9,000 more last 
year than in the preceding one. They had also written off £1,500 
of the cost of underwriting capital. The capital this year was 
41,200,000, as against £1,035,000 in 1904. That increase was explained 
by an issue of ordinary sbares made during the past year to the share- 
holders and debenture holders, and by the fact that certain ordinary 
sbares which were not paid up had been fully paid up during the 

t year. The debentures remained the same—4£350,000— but the 
debentures of the North Metropolitan Tramway Co., which the com- 
pany guaranteed, had been reduced by £18,800, that company 
baving paid up debentures to that amount. In view of the purchase 
by the L.C.C. of the North Metropolitan Tramways Co. under- 
taking in March last, it became necessary that they should 
pay off, or provide for, the redemption of the outstanding 
debentures of that company, which, as he had said, were guaran- 
teed by the Metropolitan Electric Co., and which, in the ordinary 
way, were not redeemable until January Ist, 1909. They, therc- 
fore, had made & proposal to the holders of those debentures that 
they should convert them into the debentures of the Electric Co., 
but the;debentures of the North Metropolitan were only 34 per cent., 
whereas their own were 44 per cent. The proposal was that they 
shouid exchange into the debentures of the Electric, carrying 
interest at the rate of 34 per cent. until December 31st, 1908, and 
thereafter carrying 44 per cent. interest, and in all other 
respects to rank equal with the company's other debenture holders. 
Altogether they had exchanged on that basis, £96,000 of the 
debentures of that company, the aggregate amount of which was 
£150,000, thus leaving about £54,000, or one-third of the debentures 
Outstanding. A further arrangement, however, would have to be 
made. Turning to the other side of the balance-sheet they would 
notice that their capital expenditure was £1,725,000, as against 
£1,522,000 a year ago. When he spoke of the extensions they had 
made, the shareholders would no doubt appreciate the value which 
they had received for the capital which was expended during the 
year. There was one remark he wished to make on the aspect of 
the balance-sheet, which, considering the lapse of time since the 
formation of the company, was apt to be overlooked. He had heard 
comments to the effect that the capital of the company was rather 
large. Inreply to shareholders who had that impression, he would 
like tQ say that it must not be overlooked, that a large item of the 
balance-sheet was the deferred shares which were issued to the 
North Metropolitan Tramways Co. by way of payment for 
the goodwill of their company. Those shares amounted 
to £314,000. It would not be amiss to remind them how 
those shares were created. When they took over the 


tramways of the company, outside the L. C. C. area, they thought 


that the shareholders should receive in shares of the Metropolitan 
Co. ah amount equivalent to the shares in the old company which 
they surrendered, although the shares did not then, nor did they 
now, possess the same nominal market as their own companies did. 
They issued to the shareholders in that company £4 preference and 
£4 deferred shares in respect of every £8 in the North Metro- 
politan. The distinction was arrived at upon an estimate which 
they then made, and which had proved to be fairly correct, that 
the assets of the North Metropolitan represented a cash value of 
&bout £4 per share, and they paid that in preference shares of 
the company, and the balance in deferred shares for the payment of 
the goodwill. That payment, he thought, was justified, for the 
goodwill they bad acquired was an exceedingly valuable one ; but. 
it must not be regarded as capital which they had handled as solid 
cash. When they bore that in mind, they would look upon the 
balance-sheet in a somewhat different light than as solid cash 
subscribed for the purpose of capital expenditure. Turning to the 
assets, the shareholders had to be congratulated upon the cen- 
struction and electrical equipment of the tramways, and the light 
railway system of the company. They had completed the recon- 
struction of the whole of the tramways purchased from the North 
Metropolitan Co., and they had acquired 7 miles of light railway 
which had been constructed by the Middlesex County Council. 
One ran from Highgate to North Finchley, and a further 
extension of the line was being made from Finchley to Barnet. 
They hoped that by the summer their trams would be running from 
the terminus of the L.C.C. horse tramways in Holloway Road to 
Barnet Town, a distance of seven miles, and affording direct means 
of reaching the suburbs of Finchley and Barnet from the City. 
Another light railway had been opened in December connecting 
the company’s tramways at Wood Green and the Alexandra 
Palace, which was 4 great convenience to a large number of people 


who visited the Palace. Another line was being opened that day 
from Alexandra Palace to Wood Green. The traffic receipts of the 
company's lines had been well maintained, amounting on the. 
Finsbury Park to Wood Green line to £15,000 per route-mile, and 
the average receipts of the whole of the tramways, other than light 
railways, amounted last year to £12,000 per route-mile, although 
one section was not opened untillast July. The figure compared 
very favourably with the figure given in the prospectus—namely, 
£12,000. One important asset of their tramway system was the 
tenure, wbich they migbt regard as satisfactory when compared 
with the tenures of other tramway companies in London. At the 
time when they contemplated the purchase of the North Metro- 
politan Co.'s tramways, the greater portion of their tramways were 
purchaseable under Act of Parliament by local authorities, some in 
1925 and some in 191Q. They had since obtained Parliamentary 
sanction for an extension of the tenure with the districts of 
Tottenham, Edmonton aud Wood Green until 1930, and an 
agreement had been made during the past year with the 
remaining local authorities under which the company would have a 
terminus in London until the year 1930. With the Harrow and 
Paddington Road Co. they had completed an arrangement 
during the past year for the purchase of the undertaking. Their 
Power Act for supplying electricity was, he said, obtained some 
years ago, and was not very restrictive in clauses of the kind 
which would have been inserted in the Power Act for London if 
it had recently passed. Their Power Act enabled them to do their 
work efficiently and economically, and covered a very important 
industrial area in the North of London. It had been admitted in 
the Parliamentary Committee that no one could compete with them 
by attempting to come into the area. He was sorry to say that 
the Bill promoted by the L.C.C. meant an invasion of their area, 
which was outside the L.C.C. area, except in Stoke Newington, 
and it would be necessary for them to oppose the Bill on that 
ground. They considered that the attack on their Power Act was 
quite gratuitous, and could serve no good purpose to anyone, The 
L.O.C. had also a clause in their Bill which entitled them to move 
the Board of Trade to revise the prices which acompany might agree 
upon with theircustomers entirely outside the L.C.C. area. It seemed 
to him that it was unnecessary interference with the rights of other 
parties. Their output during the past year was 5k million units, 
of which 4 million was required for their tramways, and the rest 
was supplied to the Willesden Council and other large consumers, 
including various associated undertakings.  'They had arranged 
with the Stoke Newington Council for the supply of their elec- 
tricity to them in bulk, and he hoped they would be able to make 
other arrangements with various local authorities, and thus develop 
a profitable business for the company. 

Sir ERNEsT SPENCER seconded the motion, and the report was 
adopted. 


Calcutta Tramways Co. 


THE annual meeting was held on 10th inst. at the offices, 1, Queen 
Victoria Street, Mr. E. C. Morgan presiding. 

The CHAIBMAN, in proposing the adoption of the report (see 
ELECTRICAL REVIEW, April 6th), said that the capital of the com- 
pany had been increased during the last year by the issue of 35,000 
new shares, representing £175,000. It was necessary to make that 
provision, although they were aware that it would not become fully 
reproductive during the year, or, indeed, until the beginning of 
1907, and for that reason it was decided that the new shares should 
only bear interest at 5 per cent. per annum until that date. The 
money had enabled them to go forward with the increased power 
and machinery which would become necessary the moment they 
had the new extension in working order. No less a sum than 
£117,000 had been expended on the additions to plant and 
machinery during the year. Of that amount £206,653 had been 
expended on permanent way and equipment; £52,358 on the 
extensions to power.and sub-station plant and buildings, which 
covered additional engines, boilers and generators, and £34,322 for 
cars and electrical equipment. Coming to the revenue account, 
although there was a considerable increase in the expenditure, they 
considered it satisfactory that the revenue had enabled them to 
meet the interest charge on the new capital and to add £10,000 to 
depreciation, bringing that fund up to £53,667, while maintaining 
the dividend at the same rate as last year. The power expenses 
had increased by £5,000, which was very largely due to the in- 
creased consumption of fuel. Of course, it would be understood 
that to run more miles they must use more coal, but the increased 
consumption had been added to by various defects in the machinery 
which developed during the year, and which had operated against 
economical working. They had, however, taken steps which they 
hoped would prove effectual in reducing their coal consumption in 
the future. The item of maintenance also showed a large increase 
due to repairs necessary to remedy the defects to which he had just 
referred. As to the extensions, it was a matter of great regret that 
they were not able to record better progress. They had every 
reason to hope that more than one of the extensions would have 
been completed by the end of last year, but,as a matter of fact, 
the only one running was the Harrison Road, which was opened on 
July 7th. They were now, however, in a fair way to get forward 
with the permanent way and overhead work in Howrah and Alipore, 
and he hoped they might be in a position to work portions of the 
lines by the end of the year. Meantime, it was satisfactory to note 
that their existing system was showing such elasticity, and that 
their takings up to date this year showed an iucrease of abcut 
44, 000 over those of the corresponding period of last year, which 
had, up to that time, established a record. It was also satisfactory 
to note that the large addition to their mileage iu 1905 had piae- 
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tically produced the same rate per train-mile as that which was 
shown by the mileage run in 1904, which he thought was tolerably 
good evidence that they were not running a mile too much. 

Mr. C. SANDERSON seconded the motion, and the report was 
adopted. £o 
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Indo-European Telegraph Co. 


THE directors’ report for 1905 says that the Russian section of the 
company's line passed into the possession of the Imperial Russian 
Government on January 31st, 1905, under the company's extended 
concession from that Government. This section, which stood in 
the last balance-sheet at £313,285, has been written off out of the 
reserve fund, which now stands, with accrued interest, at £138,629. 
The inyestments, representing the sum of £313,285, written off as 
above, remain in the balance-sheet, together with other items, 
under the heading “nappropriated investments.” The lines of 
the eompany continue to work efficiéntly, and the direct Wheat- 
stone working in use on all sections enables the heavy trattic to be 
dealt with satisfactorily. i 


The company’s revenue from all sources amounts to £129,762 as compared 
with £141,401 for 1904, showing a decrease of £11,690. The expenses gre, on 
commercial and general account, £45,128, and on maintenance account £25,669, 
making a total of £70,793 as against £71,990 for 1901, a decrease of £1,188. The 
revenue account, therefore, shows a balance of £58,969, which is carried to 
profit and loss account, 1905. Bringing forward the balance of profit for 1904 
of £19,392, and deducting income-tax paid, £4,162, and the interim dividend of 
£10,625, there remains an available balance of 469,574. The company has, 
during the year, received a sum of £3,888 in respect of traffic receipts outstand- 
ing for some time past. As this sum is not attributable to the earnings of the 
year, the directors propose, with the approval of the shareholders, to keep it as 
an open balance against future contingencies. The directors now propose to 
declare a dividend for the six months ending December 31at, 1906, of 178. 6d, 
per share (making, with the interim dividend already paid, 6 per cent for the 
year) and a bonus of 20s. per share, both free of income-tax. They also pro- 
pose to add £10,000 to the equalisation of-dividends fund, and to hand over a 
farther sum of £5,000 to the trustees of the retirement trust fund, carrying 
forward £16,699 to the credit of 1906. Thedirectora do not consider it neces- 
sary to re-invest the interest accrued during 1905 upon the unappropriated 
investments and upon the deposit of Russian Government Rente, and therefore 
propose to make a special distribution to the shareholders from these sources 
of £12,750, equivalent to 15a. per share. This distribution, also, will be free of 
income-tax. The directors report the death of their esteemed colleague, Dr. 
H. H. Meier, of Bremen, in August last. Mr. Geo. Plate, President of the 
Norddeutache Lloyd, Bremen, has joined the board in his place. 


^ 


Willans & Robinson, Ltd. 


Mn, Marx Rosson presided at the meeting held at Cannon 
Street Hotel, on Wednesday last week, and in moving the adoption 
of the report (see ELECTRICAL Review, April Gth), he said it was 
not necessary for him to say much about the position of the com- 
pany. The improvement in its position was obvious in the 
accounts, and although the improvement was far short of what they 
needed, still it was an improvement, and a progressive improve- 
ment, and contained good hopes for the future. In fact, their loss 
was now down at that point, which if they were to act imprudently, 
and not write down for depreciation as largely as they were 
accustomed to do, and as they thought prudence required, the loss 
might be ruled out altogether. With regard to Queen's Ferry, the 
board had no intention to keep the works open for an indefinite 
period for such a loss as was shown this time, but they thought that 
tbe works should not be closed without a longer attempt being 
made either to make them remunerative, or to keep them going 
and improving while they looked out for other use for them. 
'l'he success achieved by the company's steel at Queen's Ferry was 
remarkable. There was already a profit, and that promised to be 
larger, but it was, unfortunately, impossible to do a very large 
volume of business in steel there, because of the comparatively small 
scale of the present steel-making appliances. Whetherthe final results 
there were satisfactory or not, there could be no doubt it was to the 
company's interests to have things done there in the best way 
possible, and a resolution would be proposed making an increase in 
the salary of Mr. Anderson, who was their resident director there. 
In the steam turbine branch the company was doing well. During 
the half-year they had received a fair share of the orders which had 
been placed forlarge power turbines for land service, and Captain 
Sankéy's patented system of blading, which was one of the special 
features of their turbine, had been adopted for the turbines of the 
great Cunard steamers which were built in the North under special 
arrangement with the English Government. The competition in 
tbe high speed engine trade had been such that the manufacture of 
their long-famous Willans engine was not a profitable one. "There 
was still a good demand for it. Other branches of new business 
which they were essaying had already yielded profit, and gave 
them much hope for the future. They had had toreckon with very 
unfavourable circumstances, and they thought the progress made by 
the company up to the present might be claimed as relatively 
satisfactory. It did not fall short of the prospect that they had 
held out during the past two years. Mr. Lazenby, a director, was 
absent on account of illness. 
ungrateful duties in the time of their worst anxieties, but he suffered 
more from them than either he or they were aware of, and he had 
had a serious breakdown, and was ordered away for total change and 
rest. He now considered himself quite well again. It had long been 
their intention for one of the directors to make a tour in India, 
China, and Japan, as they looked forward to the development of 
a considerable business there in turbine and other machinery. Mr. 
Lazenby was the director upon whom that duty would naturally 
fall,and it was arranged that he should start very soon after the 
meeting. They had little doubt he would return with all his old 
vigour re-established. They had just received a letter from their 
Japanese agent urging that Mr. Lazenby should pay his long- 


He undertook very hard and 
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promised visit soon, and offering to go over to China with him, 


and holding out promise of a great deal of business to be done 
there. The accounts did not need much explaining. Incidentally 
they showed that the company managed to effect some substantial 
economies. , 

The motion having been seconded, a lengthy discussion followed, 
the chief point coming in for attention being the amount of the 
directors’ fees, and the pressing necessity that existed for economy 
in that as in other directions, at any rate until the company was 
out of its difficulties. The proposal to increase the allowance of 
Mr. Anderson to £500 was attacked, not on personal grounds, but 
in the interests of economy. It was said that had the headers for 
the Niclausse boilers been originally purchased in France—as the 
board had now decided to do—they would not have needed the 
Queen's Ferry works. The remuneration of Sir Gilbert East was 
also the subject of attack, and Mr. Lazenby was said not to possess 
the qualifications for a directorship of an engineering company, as 
they had not obtained any measure of success. Questions were 
asked whether the directors had a time limit in their minds with 
respect to Queen's Ferry, and whether their visit to Switzerland 
respectiog the Diesel engine was successful. 

The CHARNMAN, in reply, said that, in referring to directors’ fees, 
it should be remembered that the directors were the staff to a very 
large extent. Three of them were paid managers, and their 
salaries appeared as directors’ fees, and not under the salaries 
heading. They thought they had good reasons for making the 
headers themselves. Alterations were made by them in their 
design which had since been adopted by the French makers. In the 
earlier days Frenchmen used malleable cast-iron headers, which it 
was no use offering to English engineers yenerally. The French- 
men had now gone away from their own design, and adopted this 
company's. The French headers were now quite suitable for this 
country. The directors were always working at the reduction of 
expenses, and had effected some rather substantial economies iu 
several directions. Mr. Lazenby could not have had a better 
training for their work. In regard to Queen's Ferry, they had a time 
limit recorded in their minute book, but it would not be wise of him 
to state it. Immediate relief would be obtained by closing 
Queen's Ferry, but they had to think what was to be done with it 
afterwards. If their chance did not allow them to go on until it 
could be made a success, which he was quite sure it would be some 
day, they must get rid of it or get a subsidiary company to take it 
over. They would be better able to transfer it as a going concern 
than as a closed concern simply at scrap price. If there was an 
immediate saving to be made by closing, on the other hand, there 
was a good deal of inducement to keep it open minimising the loss. 
This half-year the loss was almost wholly what was written off 
for depreciation. They had great hopes that it would soon be 
nothing but a book loss. The Diesel engine was one of the things 
they had in mind for improving the position of the company. The 
visit to Switzerland was quite satisfactory. It led not to signing, 
but to the agreeing of arrangements with an eminent firm out there 
for co-operation, which he thought would be wholly satisfactory. 
The Diesel engines were now being made at Rugby, but those 
things took some time to get through, and they were not in a 
position to speak abont the matter. They had not the engines 
running, but were going on with a view to developing a promising 
business in Diesel engines. There was no progress with the gas 
engines, and they were not satisfied with the result of the large gas 
engine business at all. The engines were very difficult to make 
and to get a profit ouf of at all. 

The report was unanimously adopted. 

The remainder of *he meeting was occupied with the con- 
sideration of the resolutions concerning the re-election of directors 
(Sir Gilbert A. Clayton East and Mr. Arthur Lazenby), and the 
proposal to increase the remuneration of Mr. G. W. Anderson. In 
all cases amendments were moved for which there was a con- 
siderable voting, but in the end all the recommendations in the 
directors’ report were carried. : 

A vote of thanks closed the meeting. 


Deutsch-Niederlandische Telegraphen Gesellsehaft. 


THE report of the German-Dutch Telegraph Co., of Cologne, states 
that the greater portion of 1905 was devoted to preparatory work, 
as in the case of 1904. On April 27th traffic was opened on the 
Menado-Guam section of the cable, and by this means the Dutch 
Indies obtained a new telegraph connection with America vid the 
American Pacific cable between Guam and San Francisco, and also 


with Europe by way of the German Atlantic cables and other 


cables across the Atlantic. On November 1st working was begun 
on the whole of the company’s cable system. The system has, at 
Shanghai, a connection with the telegraph lines of the Chinese 
telegraph administration with the German cable between Shanghai, 
Tsingtau and Chifu, with the network of the Great Northern Tele- 
graph Co., and with the cables of the Eastern Extension Telegraph 
Co. The report remarks that the grant by the German Govern- 
ment of £70,250 became payable as from November 1st, so that 
inclusive of the subvention from the Dutch Government, the com- 
pany is from that date in the enjoyment of the total subsidy of 
£95,000 per annum. At the end of 1905 the sum of £89,000 out of 
the total share capital of £350,000 had not been called up, but it 
has since then been requisitioned. In addition, the company has 
issued £362,500 in bonds, and was indebted to the North German 
Marine Cable Co. to the amount of £91,500 at the end of the year. 
The accounts show net profits of £7,030, and a dividend has been 
declared at the rate of 6 per cent. per annum on £261,000 paid-up 
capital for the two working montha in the year, 
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British Aluminium Co. 


TH» directors’ report shows that the profit for the year 1905, trans- 
ferred to appropriation account, is £93,297. From this it is pro- 
posed to write off the sum of £20,000 for depreciation. Out of the 
£73,297 remaining, £20,588 has to be deductéd for interest on 
debenture stock and Loch Leven debentures, leaving a balance of 
£52,709. One-fourth of this amount, say, £13,177, has been applied 
in accordance with the debenture stock supplemental trust deed in 
purchasing and cancelling £13,200 of the debenture stock, leaving 
a balance of £39,531. To this has to be added the amount brought 
forward from 1904, £115, so that there remains available £39,646. 
Of this sum there has been appropriated in the payment of interim 


dividend on the “A” preference shares £3,000, and interim divi- 


dend on the 7 per cent. preference shares £7,000, and the board 


now proposes to pay:— Final dividend on the A preference | 


shares, £3,000 ; final dividend on the 7 por eent. preference shares, 
47, 000; interest on funding certificates, £4,000; dividend of 7 per 
cent. on ordinary shares, 43, 254, leaving £12,392, of which there 
has been utilised in purchasing and cancelling 1,452 funding cer- 
tificates of £5 each at cost 4, 362, leaving a balance to be carried 
forward of £8,030. The contract for the development of the Loch 
Leven power scheme was let to Sir Johu Jackson, Ltd., in July 
last, and immediately afterwards the contractors commenced 
operations. The board is now of opinion that the amount of 
power which will be developed will be considerably in excess of 
original anticipations. Should the demand for aluminium continue 
to expand, it is the intention of the board to utilise the whole of 
the power in the production of the metal. 'The increased power 
will necessitate x greater outlay than was foreseen, but owing to 
the greater amount to be obtained, the capital cost per horse-power 
will be reduced. To meet this increased expenditure, and provide 


for extensions of works and other outlays, the board recommends 


the creation and issue of 20,000 conversion shares of £10 each, and 
proposalR to this effect will be submitted to an extraordinary 
general meeting of shareholders. 


Deutsch- Atlantische Telegraphen Gesellschaft. 


Tux report for 1905 of the directors of the German Atlantic Tele- 


graph Co. states that, as a result of the development of home 
industries, a favourable influence was exercised on transmarine 
trade, and also in regard to cable communication. The various 
interruptions which occurred during the year only took place in 
shallow water, and they neither prejudiced the traffic nor caused 
specially high expenses. The Emden-Vigo cable of the Deutsche 
Seetelegraphen Gesellschaft has been worked for the account of the 
Atlantic Co. since January 1st, 1905, and its financial results have 
been in every way satisfactory. A few items from the accounts 


for the past two years are as follows :— 


Revenue in 
1 


1905. . 1 
Cable receipts E sts ie ee sd .. £174,867 £138,675 ` 
Government subsidy towards working expenses.. 15,476 10,000 
Interest ae bes - T is 2 5 8, — 


Expenditure in 
1905. 1904. 


Working expenaes 


ee ee ee ee ee £31,159 £28,712 
Taxes, patent fees, depreciation of securities, &c. 9, — 
Cable repos s " T F P is 8,127 — 
Cable emption and renewal fund.. ss its 29,796 12,983 
Depreciation aa 725 Er Eade Hele 6,376 8,9607 


The accounts show net profits amounting to £111,577 as com- 
pared with £80,101 in 1904, and, including the balance forward, 
the surplus available for disposal is £132,446 as against £96,373 a 
year ago. It is proposed to pav a dividend of 64 per cent. on tbe 
share capital of 41, 200,000 as contrasted with 6 per cent in 1904. 
The company is interested in the North German Cable Works Co. 
to the extent of £150,000, and the latter company intends to dis- 
tribute 15 per cent. for 1905 as compared with 8 per cent. in the 
preceding vear. ! 


Bengal Telephone Co. 


Tuis company held its annual meeting at Calcutta on March 23rd. 
A 5 per cent. dividend was declared. The conversion of the com - 
pany's system to metallic circuits is being pushed on as rapidly as 
circumstances permit. Owing to certain localconditions, the special 
engineer engaged for this work has found it expedient to modify 
his original plans, and a contract has now been entered into with 
Messrs. Callender, of London, to lay the underground cables 
in solid bitumen. It is hoped that, before the rains set in, a large 
part of these cables will have been laid, but as the company's 
existing system extends over a very large area, and the work has 
to be suspended during the rains, some time must necessarily elapse 
before the reconstruction can be finally completed. The directors 
made arrangements with the Oriental Telephone and Electric Co., 
Ltd., for the requisite financial assistance to carry out this recon- 
struction. 


The Western Union Telegraph Co.—Net revenue for 


quarter ended December 31st, 1905, amounted to $1,853,196, which, . 


with the surplus as at October Ist, 1905, brought available funds 
up to $18,286,678. After allowing for calls up to March 31st, and 
estimating revenue for that month, a surplus of $16,690,033 will be 
in hand. 


Calcutta Electric Supply Corporation.—The directors 
have decided, subject to audit, to recommend a dividend for the 
half-year ended December 31st last on the paid-up share capital 
of the company, at the rate of 104 per cent. per annum, making, 
with the interim dividend, 84 per cent. for the year. 


Worcester Electric Traction Co. — After trans- 


ferring £1,240 to the depreciation and reserve fund, the directors 


recommend a dividend of 5 per cent. for 1905, leaving £1,143 to 
carry forward. 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to— . 

Liberian Rubber Corporation, Ltd. —Shares of £1 each. 
And to allow the following to be quoted in the Official List: 


South Metropolitan Electric Light and Power Co.—Further issue of 16,300 
ordinary shares of £1 each, fully paid, Nos. 103,701 to 120,000; $2,600 7 per cent. 
cum. pref. shares of £1 each, fully paid, Nos. 285,969 to 967,968; and £51,708 firat 
debenture stock. 

The Committee has appointed a special settling day as under :— 

Wednesday, April 25th.—British Columbia Electric Railway .Co.—Further 
issue of £185,000 5 per cent. cumulative perpetual preference stock. 

And ordered same to be quoted in the Official List. 


The Committee has ordered the undermentioned to be quoted in 
the Official List :— 


Chelsea Electricity Supply Co.—Further issue of 5,000 ordinary shares of £5 
each, fully paid, Noa. 50,937 to 55,936. | ' " 


Peterborough Electric Traction Co,—At this com- 
pany's annual meeting, held on Wednesday last week, the report, 
which was adopted, showed, after paying expenses and debenture 
interest, a balance of £1,138. After paying preference dividend 
for nine months ending September last, £238 was carried forward. 
Depression of trade caused a decrease in traffic. The tickets issued 
were only 1,528,728 in 1905 against 1,828,781 in 1904. The pro- 
portion of expenses was 79 per cent. in 1905 and 76 per cent. in 
1904. 


Tynemouth and District Electric Traction Co.— 
— X dividend of 34 per cent. for the year 1905 is recommended, 
with £600 transferred to the reserve and depreciation fund, and 
£137 carried forward. The extension of the light railway to 
Whitley Bay was opened for public traffic on April 22nd last. 
Although the opening of the extension had the effect of increasing 
the number of through engers, there was a large falling off iu 
short distance traffic. The North-Eastern Railway Co.’s increased 
services during the year no doubt seriously competed with the 
tramways; local trade strikes and the continued dull state of the 
shipping industry on the Tyne, also adversely affected the receipts. 
The rates were increased, and the company appealed to Quarter 
Sessions, with the result that the amount is reduced to £572 per 
annum. The directors suggest that their fees for the current year 
be reduced by one-half the usual amount. 


South Staffordshire Tramways Co.—The report for 
1905 states that the total revenue amounted to £1,993. The 
directors recommend a dividend of 1s. 6d. per share on the 
preference shares for the year, leaving to be carried forward £36. 
The sale of the lines and depót in Wednesbury to the Wednesbury 
Corporation is expected to be completed almost immediately. 
Negotiations are still pending with the Corporation of Dudley 
regarding the sale to the Corporation of the small length, about 
5 furlongs, of line within their. area. The capital account has been 
increased by £10,400, being a proportio& of the agreed sum of 
£11,500 payable to the South Staffordshire Tramways (Lessee) Co., 
Ltd.,in satisfaction of their claim in respect to the electrical recon- 
struction of the lines in Tipton and Darlaston. On the other hand, 


this account has been credited with the sum of £1,760, the proceeds ii 


of the sale of old plant and materials. 


Traction and Power Securities Co.—The report for 
1905 states that the net revenue amounts to £18,520. £15,000 
has been placed to investment reserve account, thus bringing the 
total reserve to £50,000, available against depreciation of invest- 
ments, as and when ascertained, and there has been carried forward. 
£3,910. The principal investments are Mersey Railway, 4 per 
cent. debenture stock, Clyde Valley Electrical Power Co. ordinary 
shares. The company's interest in both these undertakings was 
increased during the year in pursuance of contracts previously 
entered into. The greater portion of the company’s investments in 
Paris tramway companies has been realised at « protit. 


Bath Electric Tramways Co.—After transferring 
£2,000 to reserve, a dividend of 5 per cent. per annum on the pre- 
ferred ordinary shares is proposed for 1905; £2,012 is carried 
forward. 


Bromley Electric Light and Power Co.—This com- 


` pany held its annual meeting on 9th inst., Mr. F. E. Gripper pre- 
.Siding. The report (see ELECTRICAL RRVIxw, April 13th) was 
Adopted. | 


- 


High Wycombe Electric Light and Power Co.—Mr. 
Alfred Slatter presided at the annual meeting held on 11th inst. 


The report was adopted. Mr. Gripper said that the income had 


increased by £800, and the expenses by only £200. 
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MARKET QUOTATIONS. 


Wednesday, April 18th. 


Latest F t's 
CHEMIOALS, &o, Price, Inc. or Dec, 
a Acid, . per owt. 5J- s 
a^, Niro.. .. per o wt. 2 
a 90 Ozalic ee se ee ee per cwt. | 927 
a „ Sulphuric .. s .. per owt. 6/6 
a Ammoniac, Sal .. i per cwt. | 42/. | 
a Ammonis, Muriate (crystal) per ton £898 10 
a ‘ i: eed . perton £80 
a Bleachin powder sa . perton £5 10 
a Bisulphide of Carbon per ton £18 
a Borar .. sts és v .. per ton £15 
a Benzole (90 %) ex is .. per gal. 10jd. 
a ?* (60 %) ee oe oe per gal. 1 . ! 
a pper Sulphate ee . per ton £935 
a Le » Nitrate ee oe ee per ton EN 
a „ White Sugar.. .. per ton £81 a 
a » Peroxide e . per ton i £77 10 
a Methylated Spirit .. us .. per gal. : . 9/6 
a Naphtha, Solvent (90 95 at 160°C) per gal. 844 
a Potassium Bichromate, in caaks per ib. ‘ 
a Potash, Caustic (75/80 %) ... per ton £20 
a Potassium Cyanide T . per Ib. , 
a Shellac oe es ee * per owt. 2 
a Sulphate of Magnesia... . perton 10 
a Sulphur, Sublimed Flowers per ton | £6 10 x 
a „ Recovered E » per ton £5 10 
a $i Lum vs we r ton £5 
a Soda, Caustic Twhite 40 96 ton £10 15 : 
a „ stals s s . per ton EB 5 
a Bodium ichromate, casks .. per lb. 2 
a [1] Cyanide ee ee ee per lb, b 
METALS. &c. 
b Aluminium Ingots, in ton lots .. perton £100 i 
b $i Wire, in ton lots. per ton £191 ; 
b i Sheet, in ton lots .. per ton 8177 
b Babbitt's metal ingota  .. .. per ton £43 to £140 
e Brass (rolled metal 2'to 19°) basis per lb. 9d. 
€. « ube (brazed) es .. per lb. 104d. 
€ „ solid drawn). per lb 924. 
1 7o 2h | nB 
e ubes (bras ‘ per 2 
© cis „% (solid drawn) per 1b. 1134. 
g Copper Bars (best selected) per ton 
g Copper Sheet 40 per ton £96 
9 » ds = T .. perton £96 
6 „ (Electrolytic) Bars Per ton £293 
© 50 - Sheets .. per ton £104 
6^ vn ai Pod .. per ton £96 
8. p ii . C. Wire per lb. 11d. 
f Ebonite Rod Ea ce s pr hi 
99 ee ee per . 
n German Silver Wire per lb. 17 
h Gutta-percha, fine i per Ib. 6/- to 1J- 
h India-rubber, Para fine. . per lb. 5/44 to 5/5 
i Iron, Charcoal Sheets  .. .. per ton 318 vx 
4 ,, Pig (Cleveland warrants) per ton 1917 bd. dec. 
$ n according tosize per ton From £11 - 
í LI] Scrap, eavy ee ee per ton 47/6 to 60 / 
$ , Wire, galvanised No. .. per ton 1 as = 
g Lead, English Ingo — ..  .. per ton 1448 7 6 1/6 ino. 
g „ „ sheet. .. per ton enot 7/6 inc. 
m Manganin Wire No. 98 .. per Ib. 8 " 
g Mercury oe ee ee ^ v. per bot £7 b . 
d Mica (in original cases) small .. per lb. 28 od £s 
$i ud „ medium per lb. 1/6 to 4J- : 
" per Ib. 456 to is 
p Phosphor Bronze, plain cas Ib. 111 to : 
P » TO per lb. 1/14 to 1/8 - 
p " % strip & sheet per lb. 14 
o Platinum "t x . per os, 91/0 
e Bilicium Bronze Wire .. per lb. 1/- to 1/1 vs 
( Steel, Magnet, aco'd'g todesc’p’n per ton £58 we 
$i " bars  .. Vs def £40 x 
p Tin, Block .. " ee .. per ton 10 2170 10 0 / inc. 
an „ Wire, Nos. 1 to 16. .. per lb. 1/114 Id. ine 
» White Anti-friction Metals— 
" White Ant brand. .. per ton £46 to £70 e 
j Yarns, 3/108 Grey Cotton,onsp’ls per lb. Bd. 
j 90 Flax [E ee per Ib. 0 — ee K 
j ow B ply 10 Iba. Russian. per lb. 434d. MM 
j ry} : 101 . Russian, single oe per lb. e. ee 
j » 180 Ibs. Jute rove .. per ton il 9 
x Zino, 8h't (Vieille Montagne bnd.) per ton £29 15 20/. inc. 


Quotations supplied by :— 


a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd. í Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd. j Walter H. Hindley & Co., Ltd. 
d F. Wiggins & Sons. k Morris Ashby, Ltd. 
e Frederick Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G. P. and Teleg. n P. Ormiston & Sons. 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
p James & Shakspeare. p The Phosphor Bronze Oo., Ltd. 


The B.A. Meeting at Lork.— This year’s meeting of 
the British Association for the Advancement of Science will be 


opened at York on Wednesday, August lst, under the presidency of 


Prof. E. Ray Lankester, director of the Natural History Depart- 
ments of the British Museum. Section A will be presided over 
by Principal E. H. Griffiths, F. R. S.; and Mr. J. A. Ewing, F. R. S., 
wil be the chairman of “Q,” the Engineering Section. On 
August 3rd Dr. Tempest Anderson will deliver an evening dis- 
course on Volcanoes”; and on August 6th Dr. A. D. Waller, 
F. R. S., will lecture on The Electrical Signs of Life and their 
Abolition by Chloroform.“ f 


STOOES AND SHARES. 


Wednesday Evening. 


Hotipay influences are still very much in the financial atmosphere. 
It cannot be said with any degree of correctness that business in the 
Stock Exchange has received stimulus from its Easter respite. 
For one reason and another, investment and speculation are alike 
inanimate, and the anticipation of a 3 per cent. Bank Rate fails to 
galvanise markets in any direction. 

Several of the electrical supply companies are casting round for 
the best means of raising more capital. It is rather a ticklish 
matter to know in what way to appeal for fresh funds at a time 
like the present, when the public are sellers on balance, not buyers 
of more shares. The recent experience of the County of London 
Company, in its issue of Preference sbares, was not an exhilarating 
one, and directors of the other companies to which we refer are 
greatly perplexed over the matter. Money is much needed, but 
the question is the terms upon which it can be most successfully 
ohtained. : 

Should the London County Council Power Bill pass, as seems 
quite probable, it may, from a purely Stock Exchange standpoint, 
do a great deal to kill private cnterprise in companies ministering 
to the public needs, especially if it gives the L. C. C. the power to 
fix the price of the current. The existing companies have donc 
all the spadework of the electric lighting industry, and investors 
put their thousands into the concerns which are now threatened 
with something like ruin if municipal competition should go to the 
length of decreeing at what price customers shall pay for their 
electricity. This, it will- be urged, is taking an extreme view, but 
the reply must be that the Stock Exchange has a way of dis- 
counting logical, as well as illogical, consequences, and as things 
stand at present, the outlook cannot be called bright, and it is not 
very astonishing that the public are shy of metropolitan electric 
lighting issues for investment purposes. 

New County Preference are 10s. discount to par, and there is a 
call of £2 per share due on April 28th.  Westminsters have 
changed hands at 10, Metropolitan Ordinary at 8j, and Charing 
Cross Ordinary at 48. A buyer of Bournemouth and Poole 
Ordinary had to pay 1113 and 112 for the Preference on Tuesday. 
The price-list shows few noticeable alterations, and prior-charge 
stocks remain steady. 

Home Rails are dull in sympathy with Consols, which, in their 
turn, have the Zulu rising in Natal to account for their dullness. 
The various underground companies naturally did badly during the 
holiday, thanks to the brilliantly sunny weather. On the Metro- 
politan Railway the decrease was as much as £2,301, which 
brought the decline for the half-year to date up to £6,843. The 
District's decrease of £390 lowered the increase to date to £5,936, 
while the loss of £433 on the City and South London leaves an 
increase of £3 as the result of the half-year's traffic to date! The 
only tube line to record an advance was the Great Northern and 
City, where the increase just succeeded in reaching double flgures. 
Prices, it will be seen from the lists overleaf, are inanimate. 
Metropolitans at 774, and Districts at 283 are dullish. 

Telegraph stocks have a sharp rise in Anglo-American Deferred 
as their principal feature. Despite the apparent weakness of the 
case for the rise, the buying is persistent, and it looks as though 
the prophecy of 25 for the price of the stock may be fulfilled. 
Great Northern shares are good at 41, and there is a fair amount of 
business doing in West Indian and Panama shares at about half a 
sovereign. Eastern ‘Telegraph Ordinary was quoted ex 25s. last 
week, and the price is 1454. Anglo-American Ordinary and Pre- 
ferred were also ex dividend_on April 11th, the prices being 65 and 
112 respectively. 

National Telephone Deferred and Preferred have come to all 
but the same figure. Manufacturing shares have nothing to dis- 
tinguish them, The British Aluminium Company reports a profit 
of £93,000 for the past year. Traction issues are somewhat 
irregular. British Electric Ordinary keep near 68, and Anglo- 
Argentine Ordinary at 8} ex dividend have receded a fraction. 
Belgrano Ordinary have been more active than usual. 


FF ͤ—— —— —— — 


Northampton Institute. — The fourth annual dinner 
ot the Day Students took place on Thursday, the 5th inst., at the 
Holborn Restaurant. Mr. T. Y. Porter occupied the chair, avd 
among these present were Dr. R. Mullineux Walmeley, Mr. M. 
Holroyd Smith, and Mr. S. Field. There was a well- arranged 
musical programme, and the function was a great success, 
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Comtimred om net page"! 


Business done ! Rise + 


p Closing Closing 
Prese d Quotations tations or 
ee. DANE: April 9th. April 18th. Fall — 

—101 101 eo 
cen Direct Telegraph, 4 95 Debs..- T - = 
35:000 ANE Telegraph Co.'s shares, Nos, 1 $0 25,000 ot 85 c= d j 
155,6001 : . . 5% Debs., Nos. 1 to 1,960 Red. dai E rd : 
702,600 Anglo-American Telegraph ee oe ees ee 112 —11 111 —IIZZXd m 
8,148,700 Do. do. do. 6 Pref. ee ee 19 = 1 214 + 1 
8,148,700 | Do. do. do. _ Deferred TP 101 —103 101—108 . 
60,000 Anglo-Portuguese Tel., 5% Mort. Deb. Stock Red. 8 — 8 8 — & a 
44,000 | Chili Telephone, Nos. 1 to 44,000 .. ..  .. 97 — 99 xà | 97 — 99 m 
1,002,856: | Commercial Cable Sting. 600 year 4 & Deb. Sk. Red. 9 : i 
Pv Cube 1 P RT oe pe ee 5 18 17.— 18 5 
12,81 | Direct Spanish Telegraph, Ord. — ..  ..  .. s- 5i a 9 7 
6,000 Do. do. 10 Dunt Pref. Vs 108 108 100^—108 % E 
00.110 Direct United States Cable „„ 90 —1037 4 | 151— 151 . 
70,000 | Direct W. India Cable, 44 % Reg. Deb., 1 to 1, 00, R. 10 ae sd . 
4,000,000 | Eastern Telegraph, Ord. Stock 5 90 — 03 89 — 91 xd ie 
3,000,000 De: dee ben icd Rug S 107 —109 107 —109 = 
1.848, 772 4 Mort, Deb. 12 Mj— 15 147— 15} E 
ee Ante eee and Chine Tele 05 —107 105 —107 $ 
400 . . [LJ ee ee a Ks 1 v: 
800,000 East & 8. Afric. Tel., f Mt. Db., 1 to 8,000, red. 1900 105 —105 " 105 —105 " : 
900,000; | Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 eer 1 . 
180.887 otn De ENS p^ "En Pi 2 l4p— 1 1 mi "| 
150,000 | Great Northern Telegraph, 99 24 803 — 41 10 — 42 1 
Halifax and Bermudas Cable, 44% Ist Red. 100 102 100 —102 " 
42,800 { Debs., within Nos. 1 to 1,900, Red. m OA 14 
11,000 Indo European Telegraph TIN SB H— 14 là- 13 
251,127 | Marconi’s Wireless Telegraph... ..  .. : Ni m i- 14 H- 14 j 
73,680 | Monte Video Telephone Co., Ltd. Ord...  .. : : T 2 — i 
n vet ao: ook DIU. cu 8 6 69 109 —111 108 —110 —1 
1,988,888 National Telephone, Pref. Btoo (e MES cabs A : : i-i nu =, 
1,966,667 Do. . . Det.Btoock .. in s - - - 13 3 4 
15,000 Do. do. 6% Cum. 1st Pref. ..  .. 8 6 103 — 12 103— 
15,000 Do. do, 6 Cum. 3nd Pref. .. : 6 : : [e 6 — 1 5 
Do. do, 6 % Non-cum. 8rd Pa 1 0 950,000 6 A : A 01 B 
Y 099.00 Do 0. 8 Deb Seh Bed =) aoe | ae 4 4 103 —106 108 —105 75 
19,818 | Oriental Telep, and Elec. 1 70 171,504,fully paid | 1 6 64 T rm lys 1j- T h 
60,000 Do. do. do. 6% Pre. 1 6 R —100 A et 
100,000 Do. o. do. 4% Red. Deb. Stock | 100 E: E ‘ 98 —107 oda 
100,000 | Pacific & European Tel.,4 * Guar. Debs., 1 to 1,000 100 - 4 - 1 T no 1 72 l 
6000 Telephone Co. of Egypt, 44 & Deb. Red. .. l? | 100 . sd: di 109 —106 108 —106 .— 
1100 Submarine Cables Telephone 6% 8 6% | 13 h mm 4 
ver e e one oe ee ee oe : 
40,000 5 % Cum. Pref., Nos. 1 to 40,000; 6 5 5% | 5 % 110 E115 | 11 ; 
179,947 *. do. b Debs. 9 0 0 oe eo Stock | 4 % 9; n 10 9; 2 1 
50% | West African Telegraph, Shares — ..  .. . | 10 3 5 i- j ie 
80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 68,008 9j i 1 T 0 10 105 
160,000 Do. 1% Debs., 1 to 1,500 guar. by Bras. Bub. Tel. | 100 4 - a 11 — 14; xd uon 
20% | Y° . Debe mA eriei 1906! 100 | 6 6 5 100 —102 101 —103 
80 Do. do. 4% Deb. Stock Red. | 100 | 4 4 4 100; —1 100 —103 
88,9221 | West India and Panama Telegraph .. 4 ss 10 i : 63, = 
n Do dé 6 Cum ma Frei. 10 Wh | WWW] | 6— 7 „ 671 |; 
. 0. ° e 0 ee ee i oe 
Mox — Do de ER Debe. Ron toned’ . | ne sx oe | sk [rcu c re | 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
| ! | | : | | 9 RI— Bixd| Bü f 
170,000 — Anglo-Argentine Trams, 960,008 to 430,007 ũ . 6 HE NP 89, 8 — | R 42 * 
360,007 Do. 54 % Cum. Prefs., 1 do 960,007 -. NN GE | 5% | 5S | 24 "2 M EM. PED a 
266,600 Do. Permanent, 6 % Deb. Stock, 1888 100 | .. $ | 6 à, 6 mu | MI —14 le us js 
285,100 . Auckland E. Trams., 5 % 1st Mort. Deb. Stock .. 100 5 $ P | i g A | i aij 80 a. 
800,000 Babcock & Wilcox, 1 to 530,000 „ Loi. (17% | 0 | oe) ee fh 10 15 E 
100,000 { Do. do. 6 o6 Cum. Pref., 1 to 100,000 oe 1 i oe 6 % q Ny 7 a 9 a 2 : 22 — gas | : ee e» me 
88,000 | British Aluminium, Ord., 2,001 to 40, 000 | 5 | is mis 16 2i— 65 urs | M, 
40000 Do. do. 7% Cum. Pref... e$ 6 NiII a | % do 6— 6 | "T 64 | jot 
apd D 455 i 1 e ee e A | Nil N 4 e 4 ó 3 = 8 = 1 | ee | os t " 
i e 0. un n . ee ee [X ee ee . 
200.000 Po. do. 6 $ Ist Mort. Deb. Stock Red. | Stock 6 W 5 6 b % 101 = na m Y ue : +1 
800,000 | British Columbia E. Rail Def. Ord. Stock .. — .. | 100 Fe 8 6 6 i | 0 nc ie E : 
800,000 Do. 5 % Pref. Ord. Stock ke dw*o wed. 100 | "T b : 0 m cio 105; ik is 
ade Do» aA e Mon Debe T to 6,250 M E" E 4 $ | ug 103 —106% | 101-108 „ » 
390,000 Do. Vancouver Power Debs., 1 to 2,200 100 pe Hi 4 44% m mar | "m es a 4 92 
188,801 | British Electric Traction 5 „. 0 8 6 | 6 | „„ ES s | 95 6 | : 
141,422 |. Do. do. 5 Pery * Deb. Bior .. | Btook | 5 b 5 5 2d 111 —114 ul 114 m ui d 
410,178 Po. do, V 2nd Deb. Stock Red. 100 is P 4 35 97 — "9 tim oni | 97 E 4 
100,000 , British Insulated and Helsby Cables He i 5 10 8 8 8 9 — „ a $ » 
100,000 Do. do. 6% Cum. Pref.  .. ae 5 6 6 8 | 108 —106 . ae 
, do. 4$ % 1st Mort. Deb. Red. | 100 43 4 4 Hi 98 95 0 — 95 5 y 
212,000 British Thomson-Houston EN. Ist Mort. Debs. .. | 100 Va % | = £s s V 
400,000 { British Westinghouse 6 % 4 001 ee 475,009 5 e | 6% N H— 93; |g 2 12/6 
1,016,858 | Do. do. 4 % Mort. Deb. Stock ec 100 ee | 4 o5 pu | 4 % 80 — 85 j 80 = 85 ee . e? 
60.000 Tan EN pi 6 * Cum. Pret. .. 21 Nil Nu Nil | AP 11 to d | ute 1000 e i 3 
105,781 | Brush Electrical Engineering, Ord., lio 106,70 ..| a | Ni | Nü | Nil e, Ei, jiu 2 i 2 
U 0. On- cum. el... oe x KoA pU * | E n * 
125,000! Do. g Perp. Deb. Stock ^. Stock 97 | 92 | 97 | n | i < 5 | M = 80 | ; Vs 3 
125, 0004 Do. 44 W Perp. and Deb. Stock Stack 44% | 49% | 1 33533 „„ (2 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 PA red. Do. wa 875 | H % "Y ot 5 54 — 51 . 13 . 
40,000 Do. . A., 695 Cum. Pref, 1 to 40,0% ł M 56 : .. | 6% | „ 18 or E cU Was 
27,500 Do ' B" do. 1 to 27,500 oe oe b | 6 | 5 % 5 d | 106—108 | 106 —108 x¢ s ac | 
817,700 Do. 5%, Deb. Stock ..  .. 100 | 5 4 | 5 5 | 5% 10% % 10 —1 „ 
190,000 Do. 5% 2nd Deb. Btock ß 100 ies $$ 184 155 ee eee dal CR LU 
106,000 | Calcutta Trams., 1 to 105,000 .. .. .. s 5 | % So, x. un BAIL, 
82,610 Do. 105,001 to 187,610 . 5 | .. 2i: | ai% l 43% 106 lo 10% 108 „ „ x — 4 
0,000 Do. 14 % Ist Deb. btock 100 i | 125 E Jü—1à 10 — f | .. 
86,000 | Callender's Cable Construction shares Ka - b 15 , 0 ree $ 272 C ^ 8 os n 
40,000 i do, ò% Cum. Pref. .. ... ..l 6 | nd | 5 % X SB ges A = - he ze 
800,000 Do. do. 44% lat Mort. Deb. Stock Red. Stock 4j 4 M Hos | | E a H 
191,222 | Cape E. Trams., 1 to 491,223 .. A ià D 11 „ 16 , ; % | o§ 1— i 1 oe 
40,000 | Castner-Kellner Alkali, 1 10 450,000 .. es " 1 i 4 ! * $ | s de 0 Ub in 2 / e 
230211 Do. do. 43 9% Ist Mort, Deb. Stock | 100 | „ 1% 7% dx | 91 —100 „ a] x 
1,980,698 | Central London Railway, Ord. Stock . ee Stock 4 4 A : 100 102 d) 105 4 902 —1 
60 816 Do. do. 1% Pref. Stock is PE A : : ‘ 99 85 8 i 2: 
LÀ . e L] D 9 0 ee ee es 
l, ,000 City and South Landon Railwa ee ee oe Stock Bi 2 14% 41 T 48 41 aS 43 42} . è 
y 0 royin & Co., apa Mon Re 'D b "d 10 8 b ^i al P" i TT = 2 re 3 ee 
100,008 sae parry 5% | 5% 5 = - RC i 
"A { 900 of 4100, and 901 to 11,000 of £60 Red. e | * % % ^ — 
perio of nine months tations erpoo Exchange, Unless otherwise stated all shares are fully ' § Interim dividends 
E $^ Eee n q Manchester Share List, T mura , 
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SHARE LIST OF ELEOTRIOAL COMPANIES.— Continued ). 
URING AND INDUSTRIAL COMPA NIES.—T contin 


ELECTRICAL RAILWAY, MANUFACT 


Dick, Kerr & Co., 1 to 260,000 .. +e +e 
Do. do. 6 % Cum. Prei., 1 to 300,000  .. 


Do. do. 44 % Deb. Stock ee ee’ ee 

| Dublin United Trams. (1896), 1 to 60,000 92 
Do. i 6 % Pref. between 1 and 60,000 

4 96 Debs. [E I ae et ee 

Do. « A” Debs . s 

« B ds Deb. k a .* 

Edison & Swan Utd., A“ shre., £8 „ 1 to 09,961 
Do. * A" shares, 01 7,189 - 

Do. 1% Deb. Stock Red. .. e 

Do. 5 & 2nd Deb. Stock Prov. Certs. all pd. 
Electric otion 1 to 112,100 ss a 
Do. do. 7% Cum. Pref., 1 to 81,890 


t 
1 
1 
100 
10 
10 
100 
100 
100 
5 
100 
100 
9 
2 
Do. 8 4 fi Perp. 83 Mork: per Sk. | Stock 
General Electric Co. (1900), & um, Pref. 9 
Do. o, ' 15 Mort. Deb. .. | Stock 
Gt. N. & City Rail Pref. Ord. A 4 96 1 to 78,000 10 
Greenwood & Batley 7 % Cum. Pref. $à m 10 
Do. do. 5% Mort. Debs. Ar ..| 100 
Henley's (W. T.), Telegraph Works, Ord. .. es 6 
Do. do. $ Pref. .. 2 
Do. do. ort. Deb. Stock | Stock 
Do. do. Scrip. £0 paid 
India- Rubber, Gutta-Percha & Telegraph Works. 10 
Liverpool Overhead Railway, Ord. .. s ? 10 
+ Do. do. Pref. 210 paid i? 10 
London United Trams (1901), 1 to 50,007 . a 10 
Do. do. 60.008 to 100,000 (£4 paid) 2 10 
Do. do, 5 Cum. Pref., 1 to 125,000 .. 10 
Do. do. 495 1st Mort. Deb. Stock ..| 100 
Metropolitan Electric Trams, Defd. .. ps T 1 
Do. 5 % Cum. Pref. ws v. ns 1 
Do. 44 % Deb. Stock Red. 100 
Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 
Potteries E. Tro., 20,001 to 40 000 & 50,001 to 10 
Do. 5% Cum. Pref.,1 to 90,000 & 40,001 to 10 
Do. 14% Deb. Btock .. s ae "m 100 
Telcerepe Construction and Maintenance 12 
i 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 
Undergd. E. R., Lon., 5% Profit Shar. S. Nts. .. 
Waterloo & City Railway, Ord. Stook ae ..| 100 
Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 b 
. 6% C. P., 80,001 to 80,000 & 125,001 to 41,666 5 
Do. 4% lst Mort. Deb. Stock ps = . 100 
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ELECTRICITY SUPPLY COMPANIES. 


Bromley (Kent) E.L. & P., 1 to 14,000 s T b 

A do. 44 % lst. deb. stook .. , 100 

Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 | b 

Do. do. 7% Cum. Pref. 5 

Central Electric Bupply ¢ p deri Deb. Stock .. 100 

Charing Cross and d Electricity Supply - 5 

Do, do. do. 44 96 Prei. 5 

Do. " 7 Uo mc 44 95 Cum. Pri. ; 

e 0. oe oe ee ee 

Do. do. 4% Deb. Stock Red. .. | 100 

Chelsea Electricity Supply, Ord. = T V b 
Do. ` % Deb. Stock Red.. Stock 

City of London Elec. Lighting, Ord. 40,001—110,596 10 

Do. 6 96 Cum. Pref., 1 to 40,000 .. ix 10 


Do. 5% Db. Stk., Scrip. (iss. at115)allpd. | .. 
Do. 43 95 9nd Db. Stk., Prov. Crte., all pd. 100 
County of Durham Electrical Power, Ord... .. | 2 
Do. do. do. b 96 Pref. .. 5 
County of London Electric Lighting, Ord. 1—40,000 10 
Do. do. 6 Pref., 40,001 —60,000 10 
Do. do. 4 Deb. Stock - 


Do. do. 9nd Deb. Stock .. Stock 
Edmundson's Electric Corporation, Ord. Shares. | b 
e do. 6 &% Cum. Pref... a 28 
Do. do. 4$ 96 1st Mort Deb. Stk 100 
Folkestone, 1 to 10,000 .. "n T du s 5 
Do. 5 96 Cum. Pref., 1 to 10,000 b 
Do. 96 1st. Deb. Stock va i 100 
Hove, 1 to 18, Vb 5 
Do. New (£5 10s. paid) e oe as - | £8 
Do. 4% Deb. 8toc s $3 or vs .., 100 


Do. 4495, Deb.Btock .. — .. 6. se € | 100 

Kensington and Knightsbridge Electric Ord. za 5 
Do. . do. do. 4% Deben. Stk. | Stock 

oo Eleotric Supply eee Limited, Ord. 


Do. 
Metropolitan Electrio Supply, 1 to 100,000 


8 

o. o. 6 96 Pref... | b 
do. 4961st Mort. Deb. Stk. Red. | Stock 

b 

b 


Do. 43 95 Cum. Pref. 1—71,106, £8 pd. 

Do. 44 Ist Mort. Deben. Stock .. sii 

Do. , B 96 Mort. Deben. Stock Redem. Stock 
Midland Electric Corporation, 4à % lst Mort. Deb. 100 
Newcastle-on-T yne, 1 to 75,000 Ex e» T 5 

Do. 5 Pref., 1 to 75,000 .. m" | b 
NODE Hill Electric Lighting š 10 


o. 
Oxford, 1 to 96 and 407 to 18,810 


do. 4% lst Mort. Deb. > 100 
Do. 4% Deb. Stock „ 


St. James' and Pall Mall Electrio Light, Ord. p "S 
Do. 2o $ gna me! to 40,080! 5 
i o. eb. Stock Red. .. : 
Bmithfield Markets Electric Supply, Ord. .. .. | 109 
^ o. do. 4% Deb. Sto 
South London Electricity Supply, Ore: 25 ib E 
South Met. Elec. Lt. & Power (Ord.. is sai 1 
( Late Been ont ne 1 96 Pref... — 1 
4 . * 0. 4 Ist D b. * 
Urban Electric Supply, Ord. .. i : : " dic 55 
Do. do. 5% Cum. Pref. b 


Do. do. 1st Mort. Db. Stk. Red 
Westminster Electric eue Ord. .. e ai ! "t 
, Do „do. 44 % Cum. Pref. SS 5 
(Originally 5 %—Red. to 44 % from 31st Dec., 1905.) 
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PROCEEDINGS OF INSTITUTIONS.. 


Electric Winding, Discnssed at the Institution of 
„Electrical Engineers. ED 


ALL those who had the good fortune to be present at the 
three-cornered discussion on electric winding, which the 
recent papers by Messrs. Mountain, Sparks and Hooghwinkel 
evoked on three consecutive Thursday evenings lately, must 
have admired the self-denying efforte of Mr. Mountain to get 
at the truth about electrical winding, viewed from a com- 
mercial, as opposed to an electrical, standpoint. Not that 
Mr. Mountain is interested as a maker of winding gears, for 
had he been, probably one evening had sufficed for the dis- 
cussion. As it is, electrical winding, notwithstanding its 
admittedly excessive first cost, comes within the regions of 
commercial equality with steam, even on Mr. Monntain’s own 
showing. | 

Mr. C. P. Sparks's paper contained little of a controversial 
nature, it being mainly descriptive of the modern electrical 
equipment of the Aberdare Collieries, recently installed under 
his direction, and fully described elsewhere in this issue. We 
may here note, however, that the installation so far includes 
but three electric winders, of 280 k. H. p., as compared with 
steam winders of 4,400 B.H.P. Mr. Hooghwinkel’s paper, 
designed to refute Mr. Mountain's pro-steam  proclivities, 


r 


though it excited little comment in London, served to show 


the popularity of electric winding abroad. 

As might have been expected, the discussion centred round 
Mr. Mountain's debatable figures for steam winding. Various 
critics pointed out that his figures by no. means represented 
actual tests, only two of them being actually so indicated ; 
that they were in most cases supplied by prejudiced parties— 
to wit, the makers of the steam plant : that the periods of 
acceleration allowed were much less in the case of clectric 
than steam winding, a fact which obviously favoured the 
latter ; that the engineman exercised what could only be an 
indifferent control over the steam consumption through tbe 
valve gear, and that steam was frequently blown off at the 
end of a wind and not taken into account in the tests, so 
that the actual steam consumption, due also in part to 
stand-by losses during night winding, was enormously 
greater than was disclosed in the author's figures. 
further pointed out that the estimated comparisons were not 
on an equal basis: in addition to the higher accelerations, 
heavier cages and ropes were specified for electric winding 
without apparent reason. » 

Sundry minor dynamical discrepancies were unearthed 
in Mr. Mountain's figures relating to steam winding, 
but the most noticeable error was brought to light in 
connection with figures given by him for. the Grand 
Hornu installation, in which the measured switchboard 
energy—-?.^., 16,000 units per 24 hours, which actually 
drove some 1,000 horse-power of machinery other than 
winding plant, was all credited to the latter. In this case 
- it was pointed out by Dr. Herzfeldt that if reckoned from 
the “winding energy diagram,” the total cost of winding 
per day becomes £4 11s. 3d. instead of £13 14s. 6d., the 
figure given, or 68. 6d. as against 19s. 74d. per 100 tons 
wound. Mr. Mountain, however, disputed these low figures, 
and calculating from the output of 16,000 units per 
24 hours at £13 14s. 6d. or 206d. per Kw.-hour, 
arrived at the following estimate of the actual cost, based on 
an average demand for the winding gear of about 400 Kw. 
(taken from the winding energy diagram ") :— 


Tons per day of 24 hours T 1,400 
Depth of shaft 2d "Te uds ae b 766 yds 
Hours worked per dag - T um » 24 
Tons of coal per hour ET 888 5 s "ia 583 
Tons of coal per wind " hes ids ig "t 2:55 
Consumption of energy per hour, 400 xw.-hrs.at 206d.... = 78. 
The cost of winding per 100 tons is therefore ... . . = 12s. 
Oil, grease and stores m T n we T 3d. 
Winder's wages E Va A PA 18s. 
Ee us 13s. 3d. 


It is interesting to point out the wages included in the power 
house costs :— ` 
= "Four men in boiler house Total, 12s. at 3s. per day, 
Fire men in power house Total, 15e. at 3s. per day, 


Such rates of wages in England are impossible. 


It was 


On the other hand, it was contended that the Grand Hornu 
installation was not a good example of electric winding, as 
the coal raised was but little, and the depth of shaft great, 
while the working on the rheostatic system of control was 
far more wasteful of energy than with a system in which 
energy storage was provided. 

Mr. Clift, of Messrs. Siemens, contended that the only true 
measure of the efficiency of a winding engine was the steam 
consumption per effective H.P.-hour in the shaft, which varied 
from 31 lb. in the case of the Sherwood Colliery, with 
shaft 444 yards deep, and winding 3,600 tons of coal per day, 
to 177 lb. at the Tredegar Colliery, winding 600 tons per 
day through 272 yards. The average of 13 pite showed 
90 lb. of steam per effective H.P.-hour in the shaft, based on 
an estimate of 7 lb. steam per lb. of coal burned. As 
against/this, Mr. Mountain pointed out that frequently high 
steam consumptions existed where most, economical working 
costs obtained. Some doubt existed as to what was the 
actual value of the coal used at the colliery. Mr. Mountain 
considered that it should be.a purely nominal amount, say, 
Is. 6d. per ton, as it was frequently waste; and further 
mentioned as an example of a modern economical steam 
winder, a compound engine fitted with reheater, running on 
150 Ib. steam pressure, and arranged to start with full 
pressure on the L.P. piston. | 

On the whole Mr. Sparks accurately summed up the 
position of electric winding as follows: — It meant increased 
capital and maintenance charges, but a saving in fuel costs, 
and where fuel had an appreciable value, as in the case of 
the Continental pits, the electric winder scored. He had 
found in two cases in this country that the saving in running 
costs was more than counterbalanced by increased capital 
charges ; and as soon as the latter were decreased, electric 
winding would show to great advantage. Atz a matter of 
fact, he believed the 2d. cost per unit of energy in the case 
of the Grand Hornu would become 3d. if capital charges 
were reckoned on the usual basis. 

We also think that few engineers will be inclined to differ 
with Mr. Mountain in doubting the possibility of superseding 
one steam winding gear where the latter represents three 
or four times the rest of the power used in the pit. But 
where does this occur in any pit which has adopted electricity 
for all subsidiary operations ? 

In the course of the proceedings Mr. A. S. Clift intro- 
duced a table showing his modification of Mr. Mountain's 
figures given in case 3, of which the following are the salient 
features :— 


High-class steam winder: 2,000 tons per 8-hour day: 445 winds: 
250 working days per annum: shaft 700 yd. deep. 


Total cost per 100 tons 


Time of wound. 
Wa. | changing. int, dde. mt K den 
e a a CPI IEEE EN „ | 
Case 3, Mr. Mountain's | 
figures T .. 4955 secs. | 1172 secs. . 3/51 7/2} 
Case 3, Mr. Mountain's : | 
figures corrected ... | 535 „ 112 , | 4/8 | 8/54 
Casc 3, Mr. Mountain's 2 | 
figures,ooal6/-perton | 53:5 „, 112 ,, 7/2 | 10/11] 
Case 3, Mr. Mountain's ! 
12/11] 


figures, coal 8/- per ton 035 „ 112 „ : uf? 
| i 


Electric winder: 2,000 tons per 8-hour day: 417 winds 
(Mr. Mountain), 400 winds (Siemens): 250 working 
per annum: shaft 700 yd. deep. 


Case 3, Mr. Mountain's | 

figures 855 48 secs | 20 secs. 3/03 12/5 
Biemens proposal „ 62 | 10, 2771 8/2 
Siemens proposal, coal | | 

6/-perton ..  ..| 62 „ 10, | 3/8 93 
Siemens proposal, coal | 

8/- per ton ... nerh 302. 3 10 „ | 4/54 10/04 


Mr. Mountain also replied to the above with further modi- 
fications of the figures for steam winding, based on the 
estimated costs with a Fraser and Chalmers high-class 
non-condensing coupled engine, capable of winding 9.000 
tons in 74 hours, with 11:9? seconds for changing, or 2,152 
tons in & hours, with 10 seconds for changing. 
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His modified figures were aa follows :— 
nn 
Time 
Rise No. (in secs.) of 


dis vinds. Wind. Chang Cess int. Including 
'| ing. & dep. int. & dep. 


Total cost per 
100 tons. 
Steam winder. 


Case 3, Mr. Mountain’s 


figs. (corrected) 73 hrs. | 2,000 445 | 49°5 | 11°2 | 3/51 | 7/24 
Case 3, Mr. Mountain's | | 

figs. (corrected) 8 hrs. 2,182 485 „, " 3/4 6/92 
Case 3, Mr. Mountain’s 

figs., coal 68. per ton E i „ ie 4/11 | 8/5} 
Case 3, Mr. Mountain’s | 

figs., coal 88. per ton 85 i: P 


| n ` 6/34 | 9/9 
The final adjustment of these figures, which it is to be 

noted are estimates, must be left to the reader, who, how- 

ever, if he makes allowance for the far greater margin which 


usually exists between estimated and actual steam engine 


performances as compared with the difference between 
estimated and actual electrical working, exactly con- 
trolled and measured as the latter can be, will certainly 
arrive at the conclusion that electric winding is quite within 
the region of present-day possibilities, especially where the 
electric power utilised for other purposes in the colliery 
represents a considerable proportion of the total power 
required. It must, however, be conceded that electric wind- 
ing has not been proved be/fer in point of cost, no actual 
working figures being advanced for comparable cases of 
electric and steam winding. 

Mr. Addenbrooke, a well-known electrical engineer and 
also a colliery proprietor in a small way, confessed to some 
difficulty in deciding one way or another ; he considered it 
purely a question of finance whether it would pay to 
employ electric winding in a single pit, but he thought Mr. 
Mountain had rather overdrawn his picture. 

In regard to the Aberdare installation, the use of lead- 
covered cable, especially down the shaft, was criticised us 
unsatisfactory ; but Mr. Sparks justified its use on the score 
of safety. 

The question of H.T. versus L. r. current in the pit came 
up for discussion. Mr. Stevenson pointed out that if the 
removal of an earth connection enabled plant to be worked, 
the connection was usually removed regardless of safety, 
and as this appears quite feasible it somewhat discounts the 
admitted advantages of the bare copper earth cable through- 
out the pit for the efficient earthing of the plant. 

Both Mr. Sparks and Mr. Patchell (who served on tlie 
Electricity in Mines Committee) favoured the use of H. T. 
current in the pit; it was pointed out that a rupture of such 
a circuit with its smaller current resulted in far less damage, 
and that more trouble was usually experienced with L.T. 
cables, although where single, damage to the latter did not, 
as in the case of three-core H.T. cable, imply a stoppage of 
plant. 

On the whole, it would appear that considerations of 
safety are, apart from gross negligence, equally well met in 
both cases, H.T. gear being very effectively protected and 
having the advantage of greater convenience in operation. 

In the case of haulage gears below ground, the use of 
duplicate motors, which required less head room and pro- 
vided a stand-by in case of failure, was referred to, this, of 
course, involving increased capital expenditure ; the difficulty 
of providing efficient s regulation for fan drives was also 
pointed out. We do not think that the advantages of using 
electricity for all subsidiary colliery operations are ever 
seriously questioned at the present day, and where a power 
plant is in use for sundry operations, its increase to provide 
for winding does not necessarily involve such a proportion- 
ally great capital expenditure as would be the case were 
winding only under consideration. 

Exactly what proportion of generating plant would be 
required is a moot point; it has usually been placed at an 
unduly high amount by the advocates of steam winding. 
Capital charges are, however, a definite quantity, and 
running charges may be anything with steam, although 
accurately known with electric plant. 

As far as we remember, Mr. Mountain quoted only one 
independent test of a 45-year old steam winder, and no 
details of the carrying out of the test were mentioned. In 
this case, 1,150 tons of coal were wound in 458 winds per 


day ; the shaft was only 260 yards deep. The coal burned 
was valued at 28. 6d. per ton, and the cost per 100 tons 
amounted to 2s. 6d., which figure was increased to 7s. 8d. 
by the inclusion of interest and depreciation. 

In conclusion, it is well to remember that with the 
running of the large Ilgner winding set for the Duffryn 
Rhondda Co. in South Wales, which Messrs. Siemens hope 
to accomplish in the near future, actual costa of electric 
winding under the conditions obtaining in this country 
will be available, which should go far towards settling what 
wil always be a controversial question, so long as 


Continental electric winding results only are available for 

comparison. E 

Electric Winding Considered Practically and Commercially. 
By GERALD HooGHwinkeEtL, M.I.E.E., M. I. Min. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Newcastle, March 12th, 1906.) 


For an electrical winding plant designed for a daily output of 
2,000 tons from a depth of 600 yards, the writer calculated a steam 
consumption per useful horse-power in ordinary every-day practice 
of 30 1b. dry steam of 160 lb. pressure. The corresponding figure 


for the Zollern II. Colliery, which was obtained much later by an 


official test of the German Boiler Insurance Co. in the beginning 
of last year, during an ordinary day's (24 hours) running, including 
the winding of 1,000 men (at reduced speed), rope inspection, and 
the lowering of materials, came to 29 lb. of steam with an output of 
2,500 tons from 330 yards. This engine, however, is designed for 


nearly double this output, so the figures would have been con- 


siderably better for the full output. During an eight hours’ shift, 
raising 1,300 tons of coal, the steam consumption was only 24 lb. 
A still lower figure was obtained at the De Wendel Colliery, where 
25 lb. of steam were required per useful horse-power-hour in 
24 hours (3,000 tons, 770 yards). For electrical winders of this 
class and output, 25 Ib. of dry steam of 150 lb. pressure per useful 
horse-power on the rope may therefore be considered a correct figure 
proved in actual every-day practice. 

Another figure mentioned by the writer was 100 lb. of steam (at 
100 lb. pressure) as an average figure for cristing steam 
winders per useful horse-power-hour on the rope in every-day 
working. This figure was obtained by averaging over 50 collieries, 
while discarding all those working at above 200 lb. pressure. 

The very examples of modern steam winding given by Mr. 
Mountain and taken from actual practice correspond to steam con- 
sumptions of from 140 lb. to 150 lb. steam per useful horse-power- 
hour, while 125 1b. of steam was required by the winding engine at 
the Hulton Colliery, the manager of which put his steam consump- 
tion at 25 lb. per H.P. The enormous savings in steam consumption 
and coal may, therefore, be estimated by these practical results. 
But wages are also reduced. Less wear and tear, and therefore 
maintenance, on steam engines, winding ropes and frame complete 
the other savings. 

The fact that the results of Mr. Mountain's comparisons show 
such a disadvantage to the electrical winder, notwithstanding 
Savings on every item in the running costs, points to an 
absolutely incorrect system of comparing the various figures and 
resulta. 

To compare costs of steam winders with outputs varying between 
350 and 3,360 tons per day, and lifting from depths varying between 
372 yards and 673 yards, and the same costs of a single electric 
winder winding from great depth and of an uneconomical type is, 
to say the least, unfair. Surely the costs of winding 100 tons 
of coal depend, in the first place, on the depths from which this coal 
is wound, and any comparison which does not contain this item has - 
no value whatever unless the depth be equal in all cases. A second 
consideration is the cost of the coal used in the boilers. The greater 
the value (which does not depend on the calorific value in most 
cases) the greater the influence of electric winding. A third 
objection is to the method of setting aside a certain part of the 
generating plant with its own charge of wages and interest for the 
winding engine, as if the generating station was not used for the 
total requirements of the colliery at the same time. The only fair 
comparison is between the costs in both cases of the useful horse- 
power-hour, which, of course, depends on the depth as well. 

A separate generating plant for the winding engine is out of the 
question—at least, in new collieries. In his example of the Zollern 
Colliery, Mr. Mountain saddles the winding plant with the cost of 
one generating set of 1,100 kw., or half of the total plant installed, 
while the actual requirements were only 200 xw. on a total load of 
about 800 K w., or a quarter of that load, and less than a tenth part 
of the plant installed. 

The efficiency between useful horse-power hours and units at the 
balancer terminals in the Zollern winding engine was 60 per cent., 
and 50 per cent. may in all cases be considered normal, so that 1'5 
units at the balancer are required per useful horse-power-hour on the 
rope. Moreover, it has been found that this figure does not vary 
materially with the capacity of the winding engine. 

The value of the coal used for steam winding purposes has gene- 
rally been fixed in a very arbitrary manner. To take two extreme 
cases, the writer proposes to treat the case where the fuel bas a value 
of 10s. and another where the fuel is supposed to have no market 
value at all. If the case is proved for these two cases, the same may 
be said for all intermediate fuel values. 

Steam W'inding.—'aking coal at 10s., the generating coste per 
1 ton of steam, including wages, coal, maintenance of boiler house, 
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interest, &c., are about 2s. 6d., or, taking 60 lb. per H.P.-hour as a 
minimum with the best modern engines, about 1d. useful H.P.- 
hour. With fuel costing nothing, this fipure. will be about 0'4d. 
per useful H. p.-hour. 

Electric Winding.—Taking coal at 10s., the generating cost per 
nnit in a colliery power station or larger pii power supply station 
(but with much lower load factor), including interest and deprecia- 
tion, as before, is about 0-4d., or as we have 1:5 units per useful 
horse-power-hour, 0°6d. per horse-power-hour. :; With fuel costing 
nothing this figure becomes 02d. 

As a test we may take the Hulton Colliery with fuel at 5s. 6d. 
per ton, which would mean 0°75d. for steam generating per horse- 
ae in the writer's calculation, or per 100 tons wound 9s. for 

iler-house costs, add 1s. 7d. for winder's wages, and we get 
10s. 7d., while the actual figure was 10s.72d. We can see that, 
compared on a correct and logical basis, with figures taken from 
actual practice in both cases, the savings in fuel are considerable, 
and very much more than shown by Mr. Mountain's calculations, 
based on & wrong application of the otherwise correct figures of 
steam winding costa. 

The only result of actual electric winding given is the Grand 
Hornu Colliery, which is equipped on the pure three-phase system, 
and, therefore, wasteful, as the starting and stopping losses are not 
compensated. This system, which has since been discarded by the 
makers, is unfit to be compared as a modern electric winding 
engine. The fuel consumption given per 100 tons wound is four 
times as much as even in Mr. Mountain's own calculated example; 
surely a proof that either the plant must be hopelessly wasteful or 
Mr. Mountain's figures wrong. Against this the writer wishes to 
put two more modern winding engines on the Ilgner system—the 
Zollern engine and a larger one at the De Wendel Collieries—and 
compare these resulte with Mr. Mountain's calculated one (Table I). 
The cost of coal has been taken at 2s. 6d. per ton, having an 
evaporation power of 74; while double shifts are worked in both 
cases. 

TABLE I. 


Zollern II. Mr. Mountain's 
electrie winder. case. 


Coal wound per day of 8 hours 1,350 tons 1,500 tons 
Depth of shaft iis "T 330 yards 500 yards 
Weight of coal per wind  ... = 46 tons 3 tons 

Number of winds per day of 24 


hours (two shifts) 521 1,000 
Weight of cages, &c. ... s Us 3:5 tons 3 tons 
Time of wind ... d sie ; 104 sec. 57 sec. 
Maximum speed at present ... . . 35 ft. per sec. 36 ft. per sec. 
Coal burnt per day of 24 hours 5 tons 8:50 tons 
Cost of coal burnt per 100 tons 

wound... p iss un 6d. 1s. 4d. 
Cost of winding plant 2 ET £10,000 £10,500 
Totalcost of proportionate part of 

generating station EN sit £4,000 45,700 
Wages per 100 ton wound, oil, &c.... 114d. 1s. 44d, 
Total cost of winding per 100 tons... 18. 64d. 28. 114d. 
Ditto, including interest and de- 

preciation "T es 5e. 74d. 10s. 114d. 


The winding plant at the De Wendel Colliery cost £15,000 
complete, and is lifting at present 1,400 tons in eight hours from 
770 yards. The current supplied from the colliery power station 
costs, including depreciation and interest, 0°2d. (coal at 1s. 6d. per 
ton) per unit, or per useful horse. power-hour at the shaft, 03d. 
This gives us per 100 tons wound, 6s.; wages of winder, oil, &c., 
6d.—total, 6s. 6d.; and including interest and depreciation on 
£5,500 (excess of electric over steam winder), 7s. 74d. Now, taking 
into account that the engine is built for 50 per cent. more output, 
and is winding at present from 70 yards more depth than in Mr. 
Mountain's case, his figure for modern steam winding may easily 
be reached on the full output, and superseded, if one includes 
stops, rope inspection. At all events, it compares very favourably 
with his estimated 12s. 5d. (see Mr. Mountain’s table) for electric 
winding. | 

Fhe actual results of big electric winders in every-day working 
conditions have beaten Mr. Mountain's estimated figures both for 
steam winding and electrical winding, even on his own system of 
comparison, and without counting the losses during rope inspection, 
stops, &c. 

There is no more wasteful process than steam winding, be it in 
collieries or in other applications. Electric driving has scored 
every where, and especially where intermittent starting and stopping 
on heavy loads has to be accomplished. With even and constant 
driving the advsntages of electric over steam driving decrease 
quickly, at least as far as mere economy is concerned. 

The writer has compiled a list of some 40 electric winders at 
work on the Continent. At the present time over 35 electric 
winders of heavy outputs are being constructed by one firm alone, 
several being repeat orders. It must be admitted that those facts 
do not confirm Mr. Mountain's gloomy conclusions as to the future 
of electric winding. 


-——— — — 


In the discussion on Mr. Hooghwinkel's paper, Mr. VESEY BROWN 
said it appeared to him that any well designed steam arrangement 
was always preferable when directly applied, rather than one which 
required double conversion. They must always bear in mind the 
question of convenience and simplicity of the plant. Colliery 
equipment did not necessarily involve a very experienced elec- 
trician. He did not think this country would stand any less 
qualified attendants in a colliery winding engine house than at 
present. 


Mr. W. C. Mountars said that he was not aware that he ever 
gave any figures on which Mr. Hooghwinkel could base the estimates 
which he had given in his paper. He visited Germany in order to 
convince himself. that there was some considerable economy to be 
obtained by adopting electric winding in collieries where the steam 
required for working the winding engine was produced by boilers 
close to the engine, and they were winding from one or more main 
shafts, because these were the conditions under which the bulk of 
the large winding engines in this country would be required to 
work. The conclusion he came to, after inspecting the large in- 
stallation at Zollern II. Colliery, and also the installation at 
Preussen: Colliery (the former being on the Ilgner system, and the 
latter by three-phase current direct at high voltage), was that 
neither system presented any possibility of competing against 
really high-class steam engines. It must be clearly understood that 
he did not condemn the application of electricity to winding as a 
whole. Many points required to be taken into account, and it was 
quite impossible to make any definite statement such as he had 
been repeatedly asked to do—viz., for what quantity and at what 
depths it was convenient or economical to adopt electric winding. 
The figures quoted were inaccurate, and he submitted a table to 
compare with Mr. Hooghwinkel's table. The total cost, including 
interest and depreciation on an 8 hours' shift, would be with coal 
at 3s. 6d. per ton 118. 7d., but at the reduced value of coal, 2s. 6d. 
per ton, it should be 11s. 34d. "This was based on the assumption 
that the plant only ran for 8 hours per day; but if the interest 
and depreciation were to be spread over two shifts, the cost per 
100 tons wound would be reduced to 6s. 11d. - 

ouern 


Mr. Mountain's (2 shifts Mr. Mountain's 
Zollern II. example. (actual). example. 
Total cost, including 
interest at 5 per 
cent., depreciation 
5 per cent. on 8 
hours’ winding 
day PS .. 10s. 63d. 11s. 3d. 68. 11d. 6s. 114d. 
It was stated that the plant at Zollern was to wind 1, 350 tons in 
8 hours from 330 yards depth, and that 104 seconds were occupied 


per wind. A simple calculation would show that the actual 
capacity of[the plant was only 1,280 tons per day, without any 


allowance for stoppages. The wages, which were stated at 11àd. 


per 100 tons wound, including oil, &c., seemed to him to be rather 
too small. as it must be borne in mind that there were four men to 
provide for. It wastruetbat only a proportion of these men's wages 
was chargeable, but the rate of pay would seem to be very small, 
even under these circumstances. The most important mistake was 
apparent in the next item, because, whilst Mr. Hooghwinkel 
charged him with the interest and depreciation on an 8 hours' day 
of winding, he proposed to spread his interest and depreciation 
over 24 bours, or two working shifts. Correcting Mr. 
Hooghwinkel’s errors, it was a surprising fact that they arrived 
at practically the same figures as regards the cost of electric 
winding. The next example of electric winding which Mr. 
Hooghwinkel referred to was that of the De Wendel Colliery ; 
in this comparison it was difficult to understand how Mr. 
Hooghwinkel dealt with the question of interest and depreciation. 
He apparently omitted interest and depreciation in his cost of 
6s. 6d. per 100 tons, and then only added on interest and deprecia- 
tion on the £5,500, whereas the interest and depreciation should be 
added on the total amount of £15,000, which, instead of making the 
ccst 6s. 6d. per 100 tons wound, brought the total cost up to 15s. 2d. 
per 100 tons wound. Mr. Hooghwinkel had procured a list of about 
40 collieries equipped with electric winding plant, but the bulk of 
them had very small outputs, and it was quite conceivable that 
under these circumstances electric winding could be economically 
adopted. To his own mind, the term “ useful horse-power-hour” 


. was most deceptive. It was academical and not practical enough, 


and conveyed very little of value to the mining engineer. In his 
opinion it would not be safe for any colliery owner to depend on 
one engine and generator only ; if such important work as winding 


. was to be carried out, a standby set would be required. In many 


collieries it was absolutely necessary to burn the dirt to get rid of 
it, and it was due largely to this fact that there was not the same 
prospect for the economical application of electric winding in such 
collieries. 

Mr. RoBERT RuTHERFORD said there would be no possibility of 
getting the workmen to do the work at any less rate than was now 
paid for steam winders. He had had an opportunity of seeing a 
number of the engines on the Continent, and he had been forcibly 
struck with the time spent in winding. At one of the German 
collieries they were running two or three, possibly four, winding 
engines off one balancer; that, of course, reduced the cost consider- 
ably. There were certain conditions where electrical winding 
could be put down with advantage. At the colliery under his own 
charge they had recently installed a special apparatus for winding 


men occasionally at a spare shaft, which did not reouire the att end- 


ance of a winding engineman. It was in principle somewhat 
similar to the ordinary hotel lift, and was controlled by the man 
inside. 

Mr. T. CAMPBELL FuTrERS said that colliery managers and 
engineers were quite interested in electrical winding, and if they 
could see any possible chance of its being more economical to wind 
electrically, they would be quite prepared to spend the money on 
the necessary plant. The whole question really resolved itself into 
one of cost. It was not so much a matter of economy in steam. 
In the case of the ordinary winding engine in the North of Englaud, 
simply consisting of steam regulator and steam reverser, the engine- 
man, in many cases when starting the engine, would put on his full 
steam and thereby get over acceleration with full load, and then 
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to get retardation, instead of putting on the brakes he would throw 
the steam against the engine. Theoretically that was not an 
economical way of using steam, but the man had to get the coal 
out of the pit in the quickest possible way, and if he could do it, 
by using a little more steam it paid the colliery in the end. 
Everything depended on the output. It was a great mistake to 
consider that by having heavy speeds and light loads they were 
going to save money, because he believed if they put down a big 
plant for heavy loads and slow winding, they ran a better chance 
of saving money than with rapid winding and light loads for a 
given output. He was recently in charge of a colliery where they 
had an engine drawing 2, 000 tons in 11 hours per day, which for 15 
or 16 years had absolutely no money spent on it for repairs 
except possibly a pair of new piston rings. It was very question- 
able whether they could, get any electrical plant to do the same 
thing. As regards cost, it was stated in Mr. Hooghwinkel's paper 
that the plant at De Wendel Colliery cost £15,0C0, and it was at 
present only drawing 1,100 tons in eight hours from a depth of 
770 yards. In this country £15,000 for a winding engine seemed a 
most excessive cost, and he had no hesitation in saying that a 
colliery manager would spend £5,000, and put down a costly wind- 
ing engine in preference to that. The complication of the engine 
again entered into the question of cost. A high-class engine with 
high-class valve gear, scperheater, condensers, &c., might save alittle, 
but it was questionable whether, by adopting the complicated 
plant, the money saved in coal consumed would more than pay the 
interest and depreciation, and this was the way the colliery 
manager wanted to look at the whole question. 

The CHAIRMAN said his own impression was that it was not 
possible to wind economically with electrical plant. The whole 
question seemed to be one of ''load-factor." The Zollern plant 
was, of course, a show plant, and no figures in regard to it should 
be considered for a moment. He thought there was a future for 
the single-phase traction motor in winding. 

Mr. HooGHWINKEL said that neither Mr. Mountain nor any 
other speaker had convinced him of any single case where he 
was wrong. His own figures at Zollern Colliery had been 
arrived at by asociety in Germany which had nothing whatever to 
do with the makers of the plant, who might have been supposed to 
take them for their own interest. The figures were absolute, and 
if they did not believe in them he could not help it. It was 
impossible to get with steam winding such a figure as 25 lb. per 
“useful horse-power-hour” in actual work on the rope, and he 
defied anybody to get him such a figure in actual practice. The 
cost of the De Wendel plant had been criticised, but this included 
everything— motor-generator, fly-wheel, transformer, switchboard, 
and even the building where it was housed. Mr. Mountain bad 
said it was not correct to use the comparison of horse-power-hours, 
but they knew how many horse-power-hours they required to raise 
n certain amount of coal from a certain depth, and as it included 
the depth it was a much more satisfactory comparison. Mr. Moun- 
tain had referred to the spare set, but the electricity was taken 
from the bus-bars, and the whole station was fed from them; they 
did not want a separate station for winding. From what he knew 
of German collieries, they certainly worked slowly and the bank- 
ing took a long time, but that had nothing to do with the matter. 
With regard to speed, it was not necessary to have the high maxi- 
mum speeds which they were used to here. He did not agree with 
the slowness of Germany, but they could have 40 or 50 ft. maxi- 


mum speed, and the mean speed would be higher without extra 


cost, because the time occupied in banking, accelerating, and braking 
would be less with electricity than with steam. 


* 


RAILWAY SUB-STATION DESIGN, CAPACITY 
| AND LOCATION. 


By SYDNEY WOODFIEID. 


AT a recent meeting of the American Institute of Elec- 
trical Engineers, two papers dealing with sub-stations were 
presented ; one by Sydney W. Ashe, entitled * The Relation 
of Railway Sub-station Design to its Operation”; and the 
other by C. W. Ricker on * Some Considerations Determining 
the Location of Railway sub-stations." The former paper deals 
exclusively with sub-stations receiving high-tension currents 
and transforming and converting same to continuous 
currents, while the latter, though primarily dealing with 
similar ones, is also stated to be applicable to complete alter- 
nating systems, requiring only static transformers. In con- 
sidering this subject, due consideration must necessarily be 
given to the service of trains operating over the section of 
line which the sub-station has to supply ; thus, an ordinary 
tramway sub-station, dealing with a fixed schedule of com- 
paratively light cars with a frequent headway, is a 
proposition entirely different from one operating heavy loco- 
motives and trains on an infrequent headway, or again, from 
one supplying power to a congested area where the momentary 


 ditions. 


fluctuations are small. There are, therefore, in general, 
three distinct types to be considered. LM 

1. An ordinary urban tramway sub-station with a com- 
paratively small individual momentary variation. * 

2. An inter- urban or inter- mural station, operating 
express and infrequent local services, where the individual 
momentary variations are large; and DE 

3. One operating local trains with a frequent headway, or 
a terminal station, where the traffic is dense and the load 
constant. "E 

In the following discussion it is assumed that ordinary 
commercial equipments for operating on 500 to 600-volt 
circuits are to be used, since & higher voltage materially 
alters the whole question. The problem is considerably 
affected by the frequency of the alternating lines, since the 
amount of drop permissible in the high-tension lines ir 
greater for a low-frequency than for a high one, and thus 
the maximum distance between sub-stations is more limited 
in the case of a high-frequency. i 

1. In the first type, which covers an ordinary tramway 
sub-station working in this country, the maximum area of 
supply is determined by the allowable potential drop in the 
rails, assuming these to be used for the return circuit; the 
capacity of the station is determined by the number of cars 
required to operate the shortest headway. If the capacity is 
chosen to meet the average daily load, and reliance placed 
on spare units to supply any extra power required for holiday. 
or other abnormal traffic, and the risk taken of having no 
spares during the time of maximum load, then the capital 
cost is a minimum. On the other hand, supposing the 
Schedule had to be reduced, would the net receipts so lost 
pay interest, redemption, &c., on the capital required to 
maintain spares to take the maximum load? This is a question 
to which adequate attention is not paid, but it merits every 
consideration, and the answer must depend on local cen: 
The question of high-tension feeders is also a con- 
troling factor; since, in order to secure the satisfactory 
operation of the converters, it is necessary to limit the line 
drop. This drop must not exceed the prescribed limit when 
the cables are supplying the maximum load on the sub- 
station ; therefore, the sub-station site being fixed, com- 
mercial considerations regarding the size of the high-tension 
cables do not enter into the question. Hence, it will be 
seen that the sub-station location is determined by the per- 
missible drop in the rail return, and the capacity of the 
plant by local conditions regarding the amount of traffic to 
be handled. : | | 

2. Dealing now with the case of an interurban railway 
using an insulated return conductor, or of one having a drop 
in the rails considerably larger than is usually allowed, it is 
seen at once that the problem of fixing the sub-station site 
does not depend upon the potential drop in the return 
circuit. Hence, the cable system may be designed to give 
the highest efficiency on the daily average load, provided 
always that the drop is so controlled as to have an available . 
potential across the motors sufficient to maintain the required 
accelerating current when the train i& in the worst possible 
position as regards the sub-stations. HEN. T 

Coming now to the capacity of the plant to be installed, 
it is evident that it will have to meet conditions entirely 
different from those in the former case, for in this instance 
the plant is required to take care of extremely large 
momentary variations, the output at times practically falling 
to zero. Be this variation what it may, however, sufficient. 
plant must be provided to take care of the ordinary maxi- 
mum everyday load ; any addition to the running schedule. 
might not affect the maximum load, but would, in general, 
partially smooth out the station output curve. Since this 
class has a most fluctuating load, it is desirable to improve 


` the load factor and the efficiency. In order to meet these 


requirements, the converters should work in conjunction 
with a storage battery, the arrangement being such as to 
give as uniform a load on the converters as is possible under 
the circumstances. | 
The high tension lines should be so designed that the 
drop with the daily maximum load would not cause unsatis- 
factory working. The location, therefore, in this case, is 
fixed by the allowable drop in the low tension cables and 
lines, this drop being always low enough to insure the motors 
having sufficient potential across them for accelerating pur- 


= - mw — mm m 


" eum — 


- 


Vol. 58, No. 1,482, APRIL 20, 1906.] 


THE ELECTRICAL REVIEW. 


657 


poses. The capacity of the plant is that necessary for the 
daily maximum load, when operating in conjunction with a 
battery. 

3. The third case is one in which the momentary varia- 
tions are small and the plant is running almost fully loaded 
continuously ; the capacity of the plant is large, and the sub- 
stations are close together. The low-tension cables may be 
designed as in the case of the second class of sub-station, 

provided that the heating, which varies with the class of 
insulation used, is within the necessary requirements, while 
the high tension lines may be designed according to the 
same economic rules, since the drop is small. The capacity of 
the plant to be installed is of easy determination, since the 
maximum schedule which the line can carry is known. The 
type of plant is essentially different from that required in 
either of the above cases, and approximates more nearly to 
that required for an ordinary lighting sub-station. 

In practice, it is not always possible to locate a sub-station 
just where theory determines it should be, owing to difficulties 
in obtaining the site, &c., and the position must finally 
depend on a compromise being effected between. all deter- 
mining elements. Considering now the design of the 
plant— j 

1. In the first type, which generally covers an installation 
of moderate size fed from the power house by two or more 
high tension lines, it is customary to insert a certain amount 


of reactance between the generators and the converters. The 


converters having a series winding, the impressed k. M. F. on 
the slip-rings is raised, and consequently also the E. M. F. across 
the continuous current brushes. The reactance and series 
winding are usually proportioned to give a 10 per cent. over- 
compounding effect, in order to compensate for the drop in 
the low-tension feeders. Since the units are small in com- 


. parison with the station units, it is admissible to start by 


means of low voltage taps, and the more so since the drop in 
the high tension lines is not likely to exceed the maximum 
permissible. If the station attendant is advised, as he 
should be, of the proposed service on any special occasions, 
he can handle the plant so as to create the minimum of 
disturbance. In sub-stations of this class it is inadvisable, 
and quite unnecessary, to burden them with batteries, 
starting motor-generators, kc. The design should be as 
simple as possible, covering only such gear as is absolutely 
required for satisfactory operation. In general, this type of 
sub-station is being considerably overdone in this country, 
engineers neglecting to differentiate between this and other 
types. All sorts of automatic gear are being installed, 
whereas, if more reliance were placed upon the skill of the 
attendant, there would bea better guarantee of successful 
operation. 

2. In the case of the second type, we have conditions 
requiring « design radically different from the class dis- 
cussed above. 
wide limits, it is essentially a case where the converters 
should work in conjunction with a suitable battery, con- 
trolled by a reveisible booster or other similar device. Since 
in a couverter the continuous current potential bears a fixed 
ratio to the alternating impressed potential, and is practically 
independent of the load, it follows that a shunt-wound 
rotary would not be at all suitable for working in parallel 
with a battery. The rotary would maintain its potential, 
but the battery E. u. F. would immediately tend to fall on 
discharge, owing to polarisation, and therefore would be 
useless for taking the peuks of the load. In order to make 
the converter with a characteristic similar to the shunt- 
wound generator as regards drop in potential with the load, 
reactances are inserted between the generator and the con- 
verter, and wattless lagging currents are produced by the 
converter due to the decrease in field excitation caused by 
the differential series winding ; and in order to regulate the 
proportions of load taken by the converter and the battery, 
the series windings are shunted by a variable resistance. The 
load factor of the converters is at the same time considerably 
increased, and the all-day efficiency of the sub-station im- 
proved; moreover, the high-tension lines and running plant 
may be considerably reduced in size. 

With the above arrangement, the danger of the converter 
running away is minimised if it should be accidentally dis- 
connected from the alternating lines, while being still con- 
nected to the continuous current bus-bars, for the series 


Since the load may vary between extremely 


winding would increase the field flux, and thus hold down the 
speed, whereas, in the ordinary compound converter, the 
field would be weakened and the speed would become exces- 
sive, necessitating speed limiting or other devices to meet 
this contingency. Although the above arrangement works 
satisfactorily, it does not give as good results as a reversible 
booster, but the capital cost is considerably less, and the 
complication not nearly as great. "The units necessary would 
be of such a size, and the conditions such as to warrant the use 
of eix-phase converters, since with the same armature con- 
ductor heating the output, would be some 45 per cent. greater 
than if the converter were running three-phase, and further- 
more, the commutation is better and synchronising power 
greater. It is probable, therefore, that the transformers 
would be supplied with one secondary winding only, this 
being connected to the slip rings by two cables, six per con- 
verter, the slip ringa being connected to the armature bars 
of the rotary 180 electrical degrees apart. This being the 
case, it is seen at once that the machine cannot be started 
from the continuous c?rrent end without having switches 
between the slip rings and the transformer secondaries, since 
when at rest, the commutator brushes may be directly con- 
nected to slip rings 180° apart; in this way the trans- 
former secondary would form a short circuit through the 
armature, This difficulty could be overcome by using two 
secondaries per transformer, und connecting them up as two 
separate independent “stars.” But if two secondaries have 
to be used, it is preferable to connect them up double delta," 
since, should one transformer become inoperative, the con- 
verter could still be kept running, receiving currents from 
the two remaining transformers. Again, if double“ delta 
connections are used, there need be no low-tension alter- 
nating switches. On the other hand, should double star 
or diametrical connections be used, and it were desired to 
starb from the continuous current end, three single-pole 
single-throw switches would have to be installed on the low- 
tension alternating side, and if 4 and 3; taps were used, two 
triple-pole double-throw switches would be required. 

Since in the type of sub-station under discussion, we have 
a battery installed, it is, indeed, preferable to make use of it 
for starting. Therefore, other things being equal, it would 
appear that double delta connections could be used, the 
rotary being run up from the battery as an ordinary con- 
tinuous-current motor, the switches would then be pulled out, 
and the a.c. switch closed when the speed was just above 
synchronous speed, or a relay, as in Mr. Stott's method, 
would automatically open the continuous-current circuit 
breaker just before the a.c. switch closed. | 

3. The third type of sub-station is one operating an 
exceedingly busy line with very dense traffic, where the load 
is practically constant, and the sub-stations comparatively 
close together. The units would be large, and the drop 
between stations low, hence, it is clearly a case where shunt- 
wound machinery is desirable. Since no compounding 
whatever is required, no reactánces are necessary, and the 
danger of reversal, which would be aggravated owing to the 
small drop between stations if series windings had been used, 
is considerably diminished ; at the same time, however, 
speed limiting devices should not be abandoned, since owing 
to the weak field charge, the speed may become excessive if 
the machine be cut off from the A. C. side. | 

In a station of this type, batteries are not necessary, as 
there is no great momentary variation of load, and the in- 
stallation of such to carry the load for any length of time: 
would entail a capital expenditure which would, at the 
present time, be prohibitive. : Moreover, the depreciation 
on running plant is very much less than that of a battery. 
The starting up of the machines in this instance demands 
considerable care and caution, owing to the low reaistance 
between stations, and it appears to be a case where automatic 
synchronising might be effectually installed. At present 
there does not appear to be any apparatus on the market for 
effecting this, but it should not be difficult to develop a 
scheme whereby the electrically-operated oil switch between 
the high-tension bus-bars and the transformer primary is 
put iuto circuit just before synchronism is attained, a relay 
at the same time opening the direct-current circuit-breaker. 
This arrangement could be so adjusted once and for all, as 
to create a minimum disturbance to the system, the attendant 
being only required to start the converter and regulate the 
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field rheostat until the speed is near synchronism, the synchro- 
nising plug being already in; the machine would then be 
thrown automatically on the alternating bars. . In ‘large 
sub- stations, it is desirable to locate the transformers as near 
the converters as possible; and, therefore, if the converter 
cannot be tied to the transformer direct, it is becoming 
common practice to mount the switches on small panels, 
either bolted to the machine itself or to a pedestal close by, 
so that the large low-tension alternating cables need not be 
run to the main alternating board. It is very desirable, 
however, to have no switches on the low-tension alternating 
side, and if the negative brushes are connected to the return 
circuit, which is usually grounded, without a switch, we 
have the condition, which is very desirable, of having the 
transformer secondaries always earthed, thus affording pro- 
tection against static induction charges. 

The best general design for any type of station is to 


arrange all the plant on one floor, in order to keep the. 


attendance at a minimum, and to arrange the lay out to 
follow as it were the current, that is, the high tension panels 
with necessary switches, &c., would come first, then the 
transformers, low tension switches, if any, and the rotaries 
and continuous current switchboard. This system gives the 
best economy as regards cable, and also facilitates operation. 
The question of protection of the apparatus from excessive 
overload, either by means of time limit or ordinary relays, 
is now generally of a fairly easy solution, but the problem 
of cutting out a defective high tension line which is 
normally working in parallel with another one, so that the 
line which is still good does not feed into the fault on the 
broken-down cable, thus cutting off the entire sub-station, 
presents considerable difficulties. And although much 
ingenuity has been displayed in the design of suitable relays, 
it is still somewhat doubtful if they fulfil their functions 
under all conditions. Moreover, the problem is compli- 
cated still further by the fact that momentary reversals due 
to synchronising, or the lowering of voltage due to short- 
circuit, cause the converters—by reason of the energy 
stored up in them—to reverse for an instant, thus tripping 
the relays and shutting down the whole sub-station. 

Reverse current relays have been suggested for controlling 
the continuous current circuit-breakers, in addition to the 
usual overload device, presumably to open the circuit on 
reversal, this reversal being due to the machine becoming 
disconnected from the alternating side. This contingency 
shonld, however, be met by the ordinary speed limiting 
device only, for the reverse current relay would certainly 
operate on a momentary lowering of the voltage due to a 
short-circuit. Moreover, if starting from the continuous 
current end, some means would have to be provided for 
holding the circuit-breaker in. What is required is a low 
voltage coil which will open both the a.c. and D.C. sides 
should the continuous current voltage fall below a certain 
predetermined figure, for, as is well known, if the converter 
voltage is held down by a short-circuit, and this short-circuit 
is suddenly removed by the circuit-breaker opening on the 
continuous side without the alternating side being opened, 
the machine flashes over at once, doing considerable damage 
to the brush gear and generally isolating the sub-station 
entirely ; more especially is this the case with high frequency 
machines. 

The above discussion only outlines a few considerations 
with regard to converter sub-stations. In all cases, con- 
ditions as regards prime movers, frequency, voltage, &c., all 
play their important part, and what may be good practice 
in one case may be bad in another. At the same time, only 
such apparatus should be installed as is essentially required, 
the operator being relied upon to use his skill and judgment 
in cases requiring them. 


H. B. Tramear Life-guards.—Messrs. HUDSON AND 
BowRINd, LTD., have received through Messrs. Hurst, Nelson and 
Co., Ltd., an order for the fitting of 150 cars for the London County 
Council Tramways with their patent life-guard. Through the 
Brush Co. they have received contracts for life-guards for Bourne- 
mouth, Greenock and Port Glasgow, Great Yarmoutb, Bury, and 
Cavehill and Whitewell; and through the United Electric Car Co. 
a contract for 50 sets for the Birmingham Tramways. 


AERIALS FOR LONG-DISTANCE WIRELESS 
TELEGRAPHY. 


[COMMUNICATED. ] 


AS no great improvements have been made recently in either 
transmitting or receiving instruments for wireless telegraphy, 
it appears as if its future would depend to a large extent on 
the kind of aerial used at the transmitting and receiving 
stations. In considering the design of long-distance aerials, 
the effect of wave interference and self-obstruction of the 
aerial is frequently overlooked. 

At any long-distance station using a multiple aerial, due 
regard should be paid to this important peculiarity of wave 
motion. On this depends very often whether the distant 
station is to receive the maximum, a portion, or none of the 
energy which it might receive under the most favourable 
conditions. | 

The ideal multiple aerial for efficiency is one which sends 
out maximum waves in two directions only, and it should be 
made up of a number of single aerials parallel to each other, 
in one plane; of course, the length or width of the plane 
depending on the capacity required. Waves of maximum 
amplitude will be sent out by such an aerial in a direction 
at right angles to the plane and from both sides of the plane. 
Each single aerial sends out its own waves, and all these 
individual waves travel at the same velocity, and at any 
particular instant have the same movements relatively to one 
another, in other words are in phase, so that in these two 
directions they conspire to produce a wave of maximum 
amplitude ; but only in these two directions. If the 
receiving station is not on the line passing through the 
centre of the plane and at right angles with it, it will only 
receive a portion of the energy radiated in that direction, 
proportional to the sine of the angle which a line joining the 
receiving station with the most distant strand of the trans- 
mitting aerial, makes with the plane of this aerial. If the 
aerial consisted only of two strands, separated by a distance 
equal to one wave length, then, when this angle became 
almost 60?, the receiving station would receive nothing, 
because at this angle the lines joining the receiving station 
to the two strands in the transmitting aerial would differ 
in length by one-half wave length. 

Such an arrangement as this would be very useful for shore 
to shore telegraphy, or two such planes of aerials parallel to 
each other, and one wave length distance between them, 
would be better still, if placed parallel to the shore on which 
was the receiving aerial. 

The inverted square pyramid pattern of aerial is not the 
most efficient, especially if the length of side of the square is 
considerably less than the wave length, for then the inter- 
ference is very great. If the length of side is only one quarter 
the wave length, the wave amplitude at the receiving station 


PLAN OF AERIAL. 


in a direction at right-angles to two of the sides, is about 
one-third greater than if there were but one plane, but it 
would be double if the side of the square were equal to the 
wave-length, with the same total capacity or number of 
strands. The sides parallel to this direction contribute little 
to the result owing to self-obstruction. 

Obviously, also, it would be useless to bunch all the 
aerials into a small space with little distance between them 
in order to get the waves in phase with one another, for 
then the self-obstruction would be enormous. 

The most efficient kind of aerial for general use.in all 
directions would be one of an equilateral triangle pattern, 
not necessarily in the form of an inverted pyramid, having ita 
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perpendicular distance from apex to base equal to one wave 
length. l 

In the figure. if we bisect the altitude a F by the line D k, 
then ac and G F are each equal to half a wave length, and it 
is therefore evident that, when transmitting in a direction at 
right-angles to h c, all the waves sent out by the wires from 
A to E will neutralise those sent out from & to c, and the same 
applies to the other side, so that the whole of nc is left 
unaffected by the other two sides, aud all the waves radiated 
by the wires on this side conspire at the receiving station to 
increase the wave amplitude. The same holds good for each 
of the other sides, so that maximum signals can be sent in 
8iX directions. 

All these remarks apply equally well to receiving stations. 

Interference must be considered in the receiving aerial 
juvet in the same way as in the transmitting aerial. It 
would be useless to have a high potential form of wave 
energy if the effect in one strand of the aerial were to 
neutralise that in another, which might easily be the case if 
sufficient care were not exercised. 

Needless to say, the triangular form would apply equal! 
well for the receiving station. 


NEW PATENTS APPLIED FOR. 


Compiled X up for this Journal by W. P. THompson & Co., Electrica! Patent 
ents, » High Holborn, London, W.C., and at Liverpool, to whom al! 
inquiries should be addressed. 


16,4794 0%. Improveme nts iu and relating to telephcne systeing.““ J. W. 
Lattice and C. L. ( ohοtKT Ii. (Date applied for under Rule of the Patents 


- Rules, 1005, August Mth, 1005). March vith. (Complete. 


11.6544 05. “Improvements in accumulator plates. A. SCHANSCHIEFP. 
(Date applied for under Rule 5 of the Patents Rules, 1905, December 4th, 1905.) 
March 31st. (Complete.) 

7,2220. ** Amethod of utilising the waste heat of the electric are lamp to 
increase the illuminating power thereof.“ P. Hanvey. March 26th. Com- 
plete.) ` 

7,232. “Improvements in and relating to distribution’ boxes or section 
pillars for electric installations or systems.” F. Hewer. March 26th. 

7X4. linprovements in electrical inttuence machines, commonly called 
static machines." A. E. Dras. March 26th. 

7,218. huprovements in electric motors.” 
BEvrrERT. March 26th. (Coinple te.) 

724. An improvement in submarine electric cables.“ Siemens & HALSKE 
Akr.- GEA. (Date npphed for under Patents Aet, 1901, May Sth, 1905, being date 
of application in Germany.) March 26th. Complete.) 

7,255. . Improvements in cooling the commutator of a dyvnamo-electric 
machine and nmi constructing the commutator therefor.” SipMens Bros. & Co., 
Lro., and €. M. Tori. March 26th. (Complete 

7, A l. An improved electric switch.” W. R. BLACKWELL. March 26th. 
7,265. “Guards for electric ineandeseent lamps.” B. T. Davirs. 
March 26th. 

7,275. “Improvements relating to systems of electrical power distribution 
and consumption." C. E. Lucas. March 26th. 

7,2X). Improvements connected with electric coin-freed meters.“ R. A. 
Mahl. EB, S. G. Lracu, J. W. Rook and F. J. Bravsovr. March 26th. 

7,292. “Improvements in and relating to electrical condensers suitable for 
use in Wireless telegraphy and other purposes." NOCIETE ANONYME DES MAND. 
FACTURES DE GLACES ET PRODUITS CHIMIQUE DE ST. GobpaiN, CHAUNY Er 
Cikry. (Date npplied for under Patents Act, 1901, April 6th, 1905, being date 
of application in France.) March 26th. Complete.) 

7,283. “ Electrical connector for electric lamps." W. L. Wisk. (C. F. 
Tischner, jun., United States.) March 26th. 

7,304. »An improvement in electric accumulators.” J. WADDELL and THe 
D. P. BarTrRY Co., Liv. Mareh 27th. 

7,840. “Improvements connected with electric furnaces.“ C. BINGHAM. 
March th. 

7,75. Improvements relating to the generation of electricity by a primary 
battery." L. P. Basset. March wth. 

7. 7b. linproved means for operating conversation counters in. telephon 
installations." BIEM ENS Bros. X Co., Ir». (Siemens & Halske Aktien 
Gesclisehaft, Germany.) March 27th. Complete.) 

7. 111. Improvements in the construetion of electric are lamps.“ H. 
DiAuANT and A. Chir rA. March 27th. 

7,113. Improvements in vapour-cleetrie apparatus.” Tun BRITISH 
'THoMsoN-Hovsrox. Co., Bro. (General Eleetrie Co., United States.) 
March 27th. 

7,416. ‘Improvements in and relating to electric brakes." L. Prixast. 
March 27th. Complete.) 

71,118. "Improvements relating to the controlling of electric motors," H. W. 
Laxe. (Societa Anonima Italiana, Gio. Ansalo, Armstrong & Co., Italy.) 
March 27th. Complete.) 

51,347. “Tinprovements connected with tail or back lamps of motor-driven 
road vehicles." C. S. BAWN TN. Mareh 28th. 

7,452. “Improvements in life- guards for electric tramcars and motor-driven 
vehicles." J. W. 'TTkot1ER, Mareh 25th. 

7,456. “Improvements relating to the control of electric lifts." H. von 
Kramer, March th. 

7. 177. An improved electrie storage battery or accumulator.” J. A. T. 
LANG6TON and J. A. INN iN. March 28th. 

7.469. “Improvements in or applicable to telephone receivers," N. D. 
PIII. I. IS. Mareh 25th. 

7,476. F.lectrie goal keepers.” J. Terry. March th. 

7,490. Improvements in alternating-current electro-magnets;"" F. Conran, 
(Date applied for under Patents Aet, 18001, April 3rd, 1905, being date of applica- 
tion in United States.) March th. Complete.) 

7,504. “Improvements in and relating to electric are lamps." Tur BRITISH 
THomson-Houston Co., Lip. (The General Electric Co., United States.) 
March th. 

7,505. ‘Improvements in and relating to electric alc lamps." Tur BRnirisH 
THomson-Houston Co., Lip, (The General Electuic Co., United States.) 
March 28th. 


W. B. FRANKLIN and S. S.“ 


7,565. Improved method of and means for signalling or effecting operations 
in local electric circuits," J. GARDINER. March 29th. 

7,586. Au improved mouthpiece for telephones, speaking-tubes and the 
like." J. H. Mia.. March 29th. 

7,581. ‘Improvements in and relating to apparatus for suspending or sup- 
porting are lainps and like articles.” Crompton & Co., LTD., and A. E. 
SrkNcER. March 29th. 

7,597. * Improvements in electrically-heated shaft-furnaces.'" ALLMANNA 
Svenska EXLEKTRISKA AKTIE-BOLAGET. (Date applied for under Patents Act, 
1901, March 30th, 1905, being date of application in Sweden.) March 99th. 
(Complete.) 

7,508. ‘* Improvements in electrically-heated shaft-furnaces.'" ALUMANNA 
Svenska ELEKTRISKA AKTIE-BoLAcET. (Date applied for under Patents Act, 
1901, March 3)th, 1995, being date of application’ in Sweden.) March 29th. 
(Complete.) " 

7,626. ‘Improvements in and relating to electrio light fittings.” B. B 
MansHALL. March 29th. 

7,627. “Improvements in and relating to electric railway systems.“ Tue 
Britis THOoMSON-Houston Co., Lro. (The General Electric Co., United States.) 
March 29th. 

7.655. Process for increasing the electrical res'stance of metals." H. 
Kvzkr. (Date applied for under Patents Act, 1901, July 26th, 1905, being date 
of application in Germany.) March 30th... (Complete.) 

7,53. * Improvements in electrical advertising devices." J. Gin&soN and 
A. Brookkhk. March 30th. 

TGR. “Improvements in or relating to liquid electric motor starters or con 
trollers.“ J. Ov and F. Sv aviiices;.c March 30th. 

7,689. “Improvements in und connected with electric meters.” 
TovuirkEL. March 30th. E ' 

7.725. Improvements in the construction cf dynamo electric machines.“ 
E. 8 G. Rees. March Oth. 

7,758. “ Improvements in apparatus fer electrie signallirg on tramways, rail- 
wavs and the like." L. A. Wairaker. March 31st. 

7,756. “Improvements in lifting gear for electric cranes and other lifting 
appliances.“ Cowans, SHELDON & Co., Lrp., J. W. Bransron and J. C. Dove. 
March 31st. 

7,803. "Improved manufacture of tungsten filaments for incandescence elec- 
tric lamps." A. G. BLoxAM. (J. Lux, Austria.) March 3lst. 


7,811. ‘Improvements in or connected with means for ascertaining the pre- 
de:ermined speed of a revolving part, more especially applicable to electrical 
measuring instruments." NALDER Bros. & THompsos, Lro., F. H. NaALDEk and 


J. M, 


O. Cox. March 31st. 


7.812. Improvements in and relating to the operation of electric sw. teb es.“ 
E. Dubois. March àlst. 

7. l. “Improvements in alternate- current motors, generators ard trans- 
formers.” V. A. Fyss. March dist, 

7.822. “Improvements in and relating to Hertzian wave telegraphy.” L. 
EN ANB and E. D. CanpEN. March Bist. 

7,820. © Process for causing endotl:ermic reactions in gases and gas mixtures 
by aid of electric discharges." W. P. Thompson. (Westdeutsche 'L honias- 
phospliat-werke,G.m.b.H., Germany.) March jist. \ 

7,836. * Improvements in or relating to ignition systems of elcctrically-fired 
internal combustion engines." IHE ELECTRIC IONITION Co., Ltp., and F. H. 
HarL. April 2nd. ; i 

7.845. Arrangement of commutating poles for electric machines.” O. 8. 
BnaosrAD. April 2nd. l . 

7.849. Blind hund lantern with electric incandescent lamp." G. A. 
BEknrALoT. (T. Bonino, Italy.) April 2nd. 

7,60. “Improvements in or connected with electrically-propelled railway 
vehicles or locomotives.” J. A. Panton. April 2nd. 

7,869. * Improvements in processes for the production of voltaic strong- 
current aics.“ H. PavLiNG. April 2nd. Complete.) 

7.481. * Improveinents in dynamo eleetrie generators.“ G. L. M. Dok wAL D 
and J. LICO OE. April 2nd. l 

7.5-9. “Improvements in dynamo-electrie machines for rotation at high 
speeds.” E. M. Tixal EV. (Date applied ior under Patents Act, 1901, April 10th, 
1305, being date of application in United States.) April 2nd. (Compiete.) 

FS. „ Improvements in synchronising apparatus fer alternat rg-cuirrent 
dynamo-electric machines.“ H. J. McManasx. (Date applied for under tat nts 
Act, 1901, April 10th, 1905, being date of application in United States.) April 
2nd. (Complete.) . 

7,909. Coupling for arc lamps and the like." O. SCHAEFER. April 2nd. 

7,915. ‘Improvements in electrolytic interrupters and method of operating 
same." H. Besser and I. Cope. April 2nd. (Cuinplete.) 

7,916. *'Improvements in electric time switches." J. M. TovxTEL and W. H. 
Jones. April 2nd. i 

7.919. „ Improvements in dynamo-electric machines." M. MircH. (Date 


- applied for under Patents Act, 1901, April 8rd, 1905, being date of application in 


United States.) April 2nd. (Cou plete.) 

7.920. Improvements in connection with dynamo-electric machines.“ J. Y. 
Jon xs N. (Felten & Guilleaume Lahmeyerweke Akt-Ges., Germany.) April 
2nd. (Complete.) 

7.925. An improved switch for use with electric ignition systems for 
internal combustion engines." E. H. CLirr. April 2nd. 

7.942. Improvements relating to wireless telegraphic and tele; honie 
systems.” B. Eisenstein, April 2nd. (Complete.) 

7,945. ‘Improvements in electric switches." F. H. HEADLEY. April 2nd. 


7,947. “Improvements in and relating to clectro-magnetic separators.” W. 
BLACKMORE. April 2nd. 

7,961. ‘Improvements in and relating to dynamo-electric machines.“ W. 
SIEBERT. April 3rd. 

7, 7 l. Improvements in protecting devices for the live rails of electric 
railways.” S. E. Lawson. April 3rd. , 

7097. A combination of improved means automatically starting and 


. driving gear of phonographs of any make or type with one, two or more record 


evlinders administering an electric current to the human body." C. D. YATES 
and A. E. ALBROW,. April 3rd. 

7.998. Telephone exchange system.” W. C. FAIRWEATHER. (M. F. 
Kellog, United States.) April 3rd. (Coinplete.) 

8,002. * Improvements in or relating to electric fittings for lamps, telephones 
and the like.“ A. Sr. Vincent Burnany. April 2rd. (Coinpiete.) 

8,000, “Improvements in or relating to electric indicating devices for the 
water level in boi'ers and other receptacles,” A. HAENTLEIN. April 3rd. 

. 017. Improvements relating to the manufacture of metallic filaments for 
incandescent elect; ic lamps.” C. A. Lee. April 3rd. 

8,018. * Improvements in metallic vapour electric lamps." C. A. L&E. 
April 3rd. 

8,024. "Improvements in electric switches or cut-outs.” T. W. JEFFERSON. 
April 3rd. 

8.029. “Improvements relating to trolley heads for electrical tramway 
systems.“ G. B. HoLuEs and A. D. ALLEN. April brd. (Conipiete.) 


8,038. “Improvements in and relating to electro-capillary recording 
apparatus," A. OrtING. April ard. 

44039, *Iinprovements relating to continuous electrolysis." G. RAMBALDINE. 
(Date applied for under Patents Act, 1901, April ¿rd 1905, being date of 
application in Italy.) April 3rd. (Complete) 

4.044. ~“ Improvements in repulsion electric motors." ATK.-GEs. BROWN, 
Roven: & Co. (Date applied for under Patents Act, 1901, April 7th, 1905, being 
date of application in Germany.) April 3rd. (Complete.) 
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8,078. % Improvements in continuous or alternating-current electrical 


machines with commutating poles.” E. ARNOLD. April 8rd. 


1,084. Electrolytic smelting of lead sulphide ores." W. VALENTINE and 


A. G. BETTS. April 4th. 


8,199. A new or improved method of and means for adjusting the height 


of electric lamps and thelike." W. L. GODFREY and J. WATKINSON. April 4th. 


8,144. ‘Improvements in apparatus relating to the raising and lowering of 


electric arc lamps.“ J. Brockie. April 4th. (Complete.) 


8,168. Improvements in or relating to microphones.“ G. ANGELINI. April 


4th. (Complete.) 


8,173. Improvements in and relating to telephone apparatus.“ R. BiNEs. 


April 4th. (Complete.) 


D 


8,174. "Improvements in and relating to telephone apparatus.“ R. Bix Es. 


April 4th. (Complete.) 


8,175. “Improvements in and relating to telephone apparatus.” R. BiNES. 


April 4th. (Complete.) 


,182. * Improvements in and relating to holders for incandescent electric 


8 
lamps." F. P. DRIVER. April 4th. (Complete.) 


8,211. An improvement in telephone circuits.” A. WHALLEY. April 5th. 
8.219. A new Or improved electric lighting plant." H. PLvMMER and 


F. Burks. April 5th. 


8,235. '' Automatic. switch for portable electric incandescent lamps.“ 


E. LowzNHERZ. April 5th. . 


8,338. Improvements in the manufacture of electric cables.“ C. J. BEAVER 
and E. A. CLAREMONT. April 5th. 
8.218. Improvements in auxiliary pole-facings on direct-current motors 


and dynamos.“ J. GUTHRIE. April 5th. 


8,255. Improved mechanical cars for carrying overhead transmission cables 


for electric traction purposes." H. OLIVER. April Sth. 


8,259. ‘* Improvements inor relating to magnetic compasses.“ J. LE1GHTON. 


April 5th. 


8,994. '' Wireless telephone." F. J. McCarty. April 6th. (Complete.) 


8,832. ‘Improvements in or relating to electrio sterilising apparatus.” 
A. DovinLHrT. (Date applied for under Patents Act, 1901, April 10th, 1905, being 


date of application in France.) April öth: (Complete.) 


8,840. Improvements in telegraphs for transmitting orders." SiEMENS 
Bros. & Co., LTD., and E. F. H. H. Lac. April 6th. Complete.) 

8.348. Improvements in or relating to X-ray tubes.“ H. W.Cox. (T. G. 
Beckett, Australia.) April 6th. 

8,345. Improvements in or relating to accumulators.’ E. D. MancaY- 
(Date applied for under Patents Act, 1901, January 24th, 1906, being date of 
application in France.) April 6th. (Complete.) 

8,347. “Improvements in and connected with electric capstans and the like.“ 
W. P. THompson. (Societe Lyonnaise de Mecanique et d'Electricite, France.) 
April 6th. 

8,352. Improve ments in accumulator batteries." AccUMULATOREN FaBRIK 
Axr.-GEA. (Date applied for under Patents Act, 1901, April 7th, 1905, being date 
of application in Germany.) April 6th. (Complete.) 

8,959. “ Improvements in electrical fittings for use in connection with lamp 
circuits on motor-cars and other road vehicles." O. T. Banks. April 6th. 

8.392. An arrangement for indicating and recording permanently the 
maximum demamü for electrical energy on eny circuit." W. W. LACKIK. 
April "th. 

8,402. Improvements in controlling systems for electric motors." W. 
Coorrn. (Date applied for under the Patent Act, 1901, April 10th, 1906, being 
date of application in the United States.) April 7th. (Complete.) 

8,412. “A new or improved portable apparatus for producing alternate 
current for medical purposes." C. W. KvenukeNMEISTER. April "th. 

8,416. "Improvements in electrical fuses and the like." W. R. COMINGS. 
April "th. 

8496. ‘Improvements in battery terminals for electrical " 
CUNNINGHAM. April 7th. : aa ata Each 

8490, "Improvements in and relating to dynamo-e n 
T oed ADHI Td. l g yna lectric machines. 

8,434. "Improvements in brush holders for electrical machines.” G. FINZI 
and E. TaLLERO. (Date applied for under Patents Act, 1901, April 8th, 1905, 
being date of application in Italy.) April 7th. (Cc mplete.) 

8,443. Electro-static cotton and silk spinning i 'er." 

April zin. 1 ee er. W. PHILLIPS. 
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PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs, W. P 
THoxPsoN & Co. High Hol 0. „ W. P. 
free, 9d. (in stamps). gh Holborn, W. O., and at Liverpool, price, post 


1905. 


ELxCT RIC DysaMos or Motor Machines. W. A. Johnson. 92,839. February 6th. 


ELECTRIC DISTRIBUTION SYSTEMS PARTICULARLY M 
h M$ Y ADAPTED FOR TRA} G 
H. Dowie. 2,432. February 7th. Rc RC 
AUTOMATIC SYSTEM OF SIGNALLING FO i 
£ ` R ELECTRIC RAILWAYS. 3 
2,475. February 7th. Sn RM so 
AUTOMATICALLY OPERATED AUXILIARY ELECT 
: ; A ECTRIC DIGHTIN STE 
2554. February Sti: na 8ysrkEMS, P. Hallot. 
An FOR DISTRIBUTING ELECTRIC CURRENTS AND PRODUCING ELECTRIC 
i ULSATIONS. 1 55 M. Thomson and G. O. Ellis. 2,742. February 10th. 
NSTALLATIONS FOR CONTROLLING ELECTRICALLY-PRO Si 
i - PELLED TRAINS. Sie 
Bros. & Co., Ltd., and C. F. Jenkin. 2,864. February llth aa 
Dynamos AND THE LIKE, C. A V 
^ .A. Vand 
N ervell and W. H. W. Proctor. 2,918. 


ELECTROLYTIC APPARATUS. W. : 
$100. Febrünty d V.P. Thompson. (The Decker Manufacturing Co.) 


APPARATUS FOR CONTROLLING AND O 
7$ D D PERATING THE POINTS O C AY 
AND Tramways. E. Cross. 5,010. March 10th. PEET RS ERRAN 
5 T BY ELECTROLYSIS OF SULPHATES OR CHLORIDES OF 
CU RODUCTION OF CAU 3 “C4 
| BO aaa. 6,882. March 20th, Caustic Sopa. M. J. B. Candau and 
CoLLEcTING DERVicks Fok D 
. ^ YNAMO-ELECTRIC MACHINE iti 
á s. Britis - 
Houston Co., Ltd. (General Electric Co.) 7,605. April 10th TEUER 


ELECTRIC SINOLE- PHASE N i 
April 11th. E Motors. Phoenix Dynamo Manufacturing Co. 1,721. 


ELECTRIC CABLES on CONDUCTORS. A. Berli 
1901, not granted.) 9,865. May a 


Dyxa{Į{o-ELecrrRIC MacHix EA. Britis 
Electrie Co.) 10,897. May d Thomson-Houston Co., Ltd. (General 


REGULATORS FOR DyNAMO-ELECT 
- .CTRIC MACHINES AND TH i iti 
Houston Co., Ltd. (General Electric Co.) 11,535. "Duns E MOD 


STORAGE OF ELECTRICALLY T 
RANSMI : ‘ 
June 22nd. TTED ENERGY, H. W. Fox. 


Fuss Heaps FoR ELECTRIC BLASTING. F. Render. 15,299. July 25th 
e , 0 f * 


APPARATUS FOR THE ELE F ; 
10 ECTROLYSIS OF WATER. K. J. Vareille. 20,917. October 


(Rights under Patents, &c., Act, 


12,947. 


*. 
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ANNUNCIATORS FOR TELEPHONES. A. L. Peterson. | 

MANUFACTURE OF ACCUMULATOR PLATES. A. G. E 
778. January l4th. f 

APPARATUS FOR PRODUCING HiGH POTENTIAL ELECTR! 
FOR IGNITING THE CHARGE OF AN INTERNA] 
Nicholson. 984. January 17th. 

SECONDARY BATTERY ELECTRODES. W. Morrison 
February 21st. 

Fuses For ELECTRICAL CURRENT CIRCUITS. E. F. 
February 21st. 

Evectric TRAMWAYS WITH CONDUIT CURRENT Sv} 
February 27th. 

RESISTANCE UNITS FOR RHEOSTATS, ELRCTRIC Hr 
Lake. (Wirt Electric Co.) 4,979. March 9th. 


' ELECTRICALLY PROPELLED VEHICLES AND PERMAN 


Vincent Burnaby. 5,893. March 20th. 

APPARATUS FOR ELECTRO-PLATING. L. Potthoff. 
5, Patente Rules 1905. March 30th, 1905.) 6,74 

ELECTRO-MAGNETIC CUT-OUTS OR SWITCHES. Br 
Ltd. (General Electric Co.) 7,606. April lot 

STARTING DEVICES FOR ALTERNATING CURRENT | 
British Thomson-Houston Co.,Ltd. (General I 

TROLLEYS OF ELECTRIC TRAMCARS AND THE LIKE. 
8. Winn. 8,443. April 20th. 

Vapour-ELEcTRIC APPARATUS. The British T 
(General Electric Co.) 9,431. May 4tb. 

METHODS OF MEASURING, SwITCHINOG, SIGNALL!* 
Current. M. Kallmann. 10,200. May Lith. 

ELECTRICAL. Switcnes. W. H. Isherwood. 10.91 

MERCURY OR OTHER LiqviD RETAINING DEVICES 
Hamilton and Ferranti, Ltd. 11,494. June 1 

DEVIATING OR DRAWING Orr ELECTRIC ARCS OR EL 
TO APPARATUS FOR THE CHEMICAL DECOMPORUC 
R. G. Gardner. (J. J. Thoresen and F. 
July 3rd. 

TELEPHONES AND TELEPHONE SYSTEMS. A. J. 
States.) 20,496. October 10th. 

MEANS FOR REGULATING THE SPEED OF BLECIRI 
Cie., Parisienne des Voitures Electriques. 
November 6th. (Date applied for under Int 
ber 3rd, 1904.) . 

MAGNETO-ELECTRIC IGNITION APPARATUS FOR 1 

F. R. Simms and R. Bosch. 929,139. Noveinhe 

ADVERTISING DEVICE FOR ELECTRICAL STATION 
November 20th. 

MEANS FOR OPERATING THE CONTROLLING Swi 
Kricger & Cie., Parisienne des Voitures . 
95.1609. December 4th. (Date applied for u 
Mareh 9th, 1905.) 

APPARATUS FOR ILLUMINATING PHOTOGRAPHIC | 
DERCENCE Lamps. P. G. Von Der Lippe. 2 

ELECTRICAL RESISTANCES. J. H. Holmes. 25,7 

ELFcTRIC METERS. British Thomson-Houste! 
2,0899. February 1st. 

APPARATUS FOR AUTOMATICALLY ACCELERATIN 
Moore and W. B. Bennitt. 8,855. Februa 


STOPPING AND STARTING HYDRAULIC Pumps, ELE 
T. R. Charlton and G. H. Tarver. 4,995. 

MANUFACTURE OF COPPER ELECTROTYPES AN 
Cowper-Coles. 4,668. March 6th. 

MEANS For REGULATING THE SPEED OF ALTERN 
PROVIDED WITH COMMUTATORS, Elektrizit; 
and Co. 5,977. March 91st. (Date appli 
vention, April 15th, 1904.) 

AUTOMATIC SAFETY ELECTRIC SWITCHES FoR Co 
Parlett and G. H. Coxon. 6, 57. Mareh 3 

HOLDER OR CARRIER FOR THE SHADES OF ELE 
Andrews Jun. 7,068. April 4th. 

MEANS OR APPARATUS SUITABLE FOR ÍNDICATUS! 
Driver. 7,595. April 10th. 

ELECTRIC ACCUMULATORS OR SECONDARY Ei 
and W. P. Perry. 7,909. April 18th. 
ELECTRIC CONTROLLERS AND STARTING Swi 

Duckitt. 8,780. April 26th. 

ELECTRO-MAGNETIC MECHANISM FOR ÁCTUATIN: 
RainLwavs. F. T. Kitt. 9,405. May 4th. 

COMBINED FIRE ALARM AND TELEPHONE SYS 
Bel. 10,4004. October 90th. (Date ap) 
Rules 1905, October 20th, 1905.) 

ELrCTRIC MeroR DRIVEN Pumps. ` British Th: 
Electric Co.) 10,554. May 19th. 

SUSPENSION DEVICES FOR ELECTRIC Arc IL. 
Hughes. 10,728. May 28rd. 

ELECTRIC MOTOR CONTROL SYSTEMS AND 
Thomson-Houston Co., Ltd. (General 

SYSTEMS OF ELECTRIC Morok CONTROL 4 
Thomson-Houston Co., Ltd. (General 

SYSTEM OF ELECTRIC WIRING FOR ELECTRIC I. 
H.J. Read. 11,120. May 27th. 

Arc Lamps. B.M. Drake and J. M. Gorban 

SWITCHES FOR ELECTRIC DRILLS. A. J. 
June 24th. (Date applied for under Rul 
1905.) 

ELEcTROTYPE PLATES. 1. T. Nelson and J. 


ELECTRIC CIRCUIT INTERRUPTING DEVICES. 
and E. B. Wedmore. 14,566. July 14th 

MOUNTING or ELECTRICITY CONDUCTING Ran 
Glaces et Produits Chimiques de Sair 
August 9th, (Date applied for under 
Ith, 1904.) 

MAGNETIC ORE SEPARATORS. C. Lean. 
19,525. September 27th. 

CONTROLLING DEVICES FOR ELECTRIC Mot 
ELEVATORS OR LIFTS AND THE LIKE. Ot 
Co.) 20,950. October 16th. 

PoLYPHASE ALTERNATE CURRENT ELECTRIC C 
Act.-Ges. vorm W. Lahineyer & Co. | 
for under International Convention, O 

ELECTRIO LIGHT FiTTING8. Veritys, Ltd., 
19th. 

Anc Lamps. A. Hess. 28, C86. November 


: 190€ 
VAPOUR-ELECTRIC CONVERTERS. P. H. 
applied for under International Conv: 


i or INDUCTION CoiLs. 8. J. Wt 
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THE PREVENTION OF CORRUPTION. 


A BILL. has been introduced in both Houses of Parliament 
entitled * An Act for the Better Prevention of Corruption.” 
The fact that similar measures have appeared and disappeared 
in previous years does not give hope that the present measure 
will be as seriously considered as should be the case. We 
anticipate, however, that this attempt to deal with a very 
urgent question will become law in some form or other before 
the close of the present session. | 

It must not be thought that the gift or receipt of a bribe 
or secret commission is legal at the present time. Such 
transactions, although: they are outside the pale of the 
eriminal law, are severely dealt with at the hands of civil 
tribunals. Whole transactions may be set aside if it is 
found that an agent or servant of one party has been 
induced by a secret commission to run counter to his 
employer's interest. But the difficulty in these cases has 
been, and always will be, to bring home their guilt to the 
guilty parties. It may have been this difficulty which has 
brought about delay in declaring criminal what has, hitherto, 
been included in the category of civil wrongs; and it may 
be predicated that any legislative measure which deals with 
this question can be of but small value unless it is drafted 
in such a way that guilt shall be soon followed by conviction 
and punishment. Let us consider certain parts of the text 
of the proposed measure. - 

Reading it very shortly, the first paragraph of the first 
clause of the Bill provides that If, any agent corruptly 
accepts or obtains, or attempts to obtain, from any person 
any gift as an inducement for doing any act in relation to 
his principal's affairs, or for showing favour to any person 
in relation to his principal's affairs or business, he shall be 
guilty of a misdemeanour." 

Did this provision (or rather the provision of which this 
is an abstract) stand alone, we could imagine nothing better 
calculated to effect the desired object. Suppose, for instance, 
the case of a traveller seeking orders for his firm. He 
approaches the manager, or engineer, of a company, with a 
view to obtaining such orders. The manager (acting as 
agent for the company) makes it plain that unless some 
commission or percentage is forthcoming, the traveller will 
get no orders. Rather than lose the orders, the traveller 
puts his hand in his pocket; and it may be that his 
firm not only know that he does so, but authorise him to 
pay the bribe. In the result the price of the goods to the 
company is either directly or indirectly. increased by the 
amount of the commission which finds its way into the 
manager's private banking account. 

Pausing here, we are at once met with the very natural 
retort that he who offers and pays a bribe is particeps 
criminis with the man who receives it. If there were no 
bribers, there would be no bribed; and it is difficult to see 
how the Legislature can avoid making recognition of this 
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fact. At the same time, there are cogent reasons why the 
person who merely offers and pays a brike should be dealt 
with on a different footing. 

He who offers is the person interested in securing the 


contract. To him it isa mere matter of business If he 


is a traveller, he has probably been told to get business at 
all costs, and the employer is but too glad to foot the bill for 
commission. Furthermore, it is no offence under the 
criminal Jaw to tempt a person to steal. To leave your 
front door open and your money lying about may be foolish ; 
to hang goods outside a shop in such a position that they 
can easily be stolen may be to court the attention of thieves ; 
but it falls far short of crime. 

The Bill under notice recognises that the giver and 
receiver must be equally punished, for the second paragraph 
of the first clause provides that If any person corruptly 
gives or offers any gift to any agent as an inducement for 
doing or, for having to do, any act in relation to his principal’s 
affairs, or for showing favour to any person in relation to his 
principal’s affairs, he shall be guilty of a misdemeanour." 
This clause, if it stood alone, would enable the person who 
offered und gave a bribe to be convicted upon the information 
of the person whom he sought to influence. 

It is clear, however, that if the two clauses above con- 
sidered are to become law in their present form, to prove the 
receipt or gift of a secret commission will be a matter 
of the greatest difficulty. How will it ever be possible 
to secure a conviction? What agent is going to 
give evidence that he has given a commission when 
the disclosure must inevitably work his own undoing. 
The very statement which he makes before the magis- 
trate could be used against him to show that, although 
the person whom he accuses was guilty of an offence 
under Clause 1 (above), he himself is guilty under Clause 2. 
In our view it will be impossible to secure the conviction of 
the receiver of a secret commission unless some degree of 
immunity is accorded either to the person who pays the 
bribe, or to the person who receives it. These transactions 
are not carried on in the light of day. It is a comparatively 
simple matter to make a payment in hard cash, and so to 
adjust accounts and statements of account that there shall 
be no trace of surreptitious dealing, unless evidence from 
within is forthcoming. | 

Doubtless there are grave objections to allowing the 
person who offers or pays a secret commission to escape scot 
free. To do this may be to open the door to blackmail. 
Again, it may be urged in favour of the retention of both 
clauses that they will have a moral effect, that whereas the 
payment or receipt of a bribe is not now a criminal offence, 
the fact of making it an offence will tend to make people 
honest. It is hoped that this may prove to be the case. 

While there is much that is futile amongst the clauses of 
this measure, there is one point which must not be over- 
looked. It is made an offence to offer, or to attempt to 
obtain, a commission. It will, therefore, be competent for 
an honest agent who is alive to the protection of his 
principal's interests, to set the law in motion against any 
person who attempts to bribe him from tke path of duty ; 
or for a traveller or other agent to bring to justice any 
person who attempts to obtain a secret commission. It 
will be interesting to see whether any information will be 
laid charging any person with the offence of offering a 
bribe. 

There is every reason to hope that in this respect the new 
measure may prove to be of great value. Where he knows 
the man with whom he is dealing, a person who is acting 
contrary to his employer's interest may venture to solicit a 
secret commission ; but unless he has this knowledge, his 


solicitation may involve the preferment of a charge under 
the Act. 

If those who are the victims of bribery aud corruption 
were to hold together, it is anticipated that the measure 
under discussion might be used as a most efficient weapon 
for the suppression of bribery. Suppose, for instance, a 
householder were to take a house in a new neighbourhood, 
and a tradesman were to offer to the householder’s butler a 
commission of 5 per cent. on all orders which reached him 
from that house. This offer would be an offence under the 
Act. If all tradesmen in the district who offered bribes 
were treated in a similar fashion, the practice of making 
these offers would soon cease. 

We fully appreciate that the Bill is open to the grave 
objection that there is but little hope of bringing home con- 
viction to a person who actually receives a commission. 
Nevertheless, it will be competent for thore who are so often 
bled for secret commissions to lay an information against 
any person who solicits a favour of this kind. 


IN our “ City ” pages to-day, and also 
in our * Notes" columns, we are again 
dealing with the promotion of this scheme, 
which, since our last, issue, has been placed before the public. 
Since the appearance of the prospectus, the scheme has been 
severely criticised in the daily Press. 


The 
Electrobus. 


THE discussion on Mr. Hartnell's paper, 
con o. of which an abstract is given elsewhere i 
Electricity from `. . piven EBEN Mere m 
Private Plants, tbis issue, was of a strongly controversial 
character, and as Mr. Campbell judicially 
observed, the truth probably lies somewhere between the 
extremes quoted. We are not concerned here to join in the 
controversy on behalf of either party, but we cannot help 
commenting on the mental attitude of some of the speakers. 
It is not only true, as Mr. Emmott stated, that in many 
cases no allowance is made for coal and maintenance charges 
on engines and boilers pressed into the service of electricity 
supply, but there are serious supporters of this mode of com- 
putation. Interest and depreciation on the proportion of 
cost of buildings and plant are also often omitted. 

Taking the coal question first, we are assured that a 
42-H.P. engine driving a dynamo for lighting a woollen mill 
made no difference in the coal consumption, the inference 
being that it used no steam. The more reasonable inference, 
to our mind, is that the management of the mill was at 
fault, and that the coal bill was probably burdened with a 
large proportion of waste expenditure—but that is not a 
reason for acquitting the electrical plant of an appetite for 
steam. If steam really costs nothing at these works, the 
proprietor will clearly be well advised if he offers to supply 
it to his neighbours at a phenomenally low price. We are 
even informed that the effect of increasing the load of an 
engine, so as to bring it up to a more economical working 
load, does not necessarily increase the consumption of coal! 

Mr. Hartnell himself put forward the suggestion that 
where the increased cost of extra light was scarcely noticed, 
the lamps were allowed to glow without stint; obviously, 
kilowatt-hours thus uselessly consumed must be deducted 
from the total before any comparison is made with the cost 
of lighting from public supply mains. As he pointed out, 
his paper was not written to institute comparisons of this 
kind, but, nevertheless, it practically challenged such 
eomparisons. 

The fact that the working costs of electricity works and 
those of private plants are not directly comparable with one 
another was clearly shown in the discussion. The import- 
ance of the capital charges, so often emphasised, was also 
demonstrated. What was not so prominently shown, though 
it was hinted at, was the fact, of fundamental importance, that 
by hiring motors and taking energy from a supply authority, 
a user of power is able to devote his spare capital to his busi- 
ness and to earn 10 or 15 per cent. upon it, or even more. 
This fact entails the corollary, also important, that the 
interest calculated upon the capital cost of dynamos, engines, 
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boilers, &c., should be assessed at the same rate as the 
proprietor's return from the capital invested in his manu- 
factory—not 5, but 10 or 15 per cent. This is not a 
question of opinion, but of fact; and we know of manu- 
facturers who have realised it, and have turned it to good 
account. 


A VERY interesting paper by Dr. James 
M. Flint has recently been published as 
Bulletin No. 55 of the United States 
National Museum, which deals with the large number of 
2,074 soundings taken in the Pacific ocean for the survey of 
the route for the telegraph cables between the Sandwich 
Islands and the Philippines and Japan, by way of Midway 
Island and Guam, the line between San Francisco and 
Honolulu having been sounded with satisfactory resulta 
previously. In the earlier part of 1899, the U.S.S. Nero, 
a steam collier of about 5,000 tons, was fitted out for the 
work and sailed from San Francisco under the command of 
the veteran Captain Belknap, who so far back as 1874 had 
already greatly distinguished himself in this work. Unfor- 
tunately on the ship reaching Manila, Capt. Belknap was 
seized with illness and had to resign his command to Lieut- 
Commander H. M. Hodges. 

The total length of the line surveyed was 6,000 miles, 
and the soundings were zigzaged over a belt 14 miles wide, 
while complete surface and bottom temperatures were also 
taken. One of the most interesting results obtained was the 
discovery of a submerged range of mountains about half- 
way between the Marianne or Ladrone Islands and Midway 
Island, which rise from a fairly level plain 8,000 fathoms 
below the surface to within 700 fathoms in places, and 
extend over some 200 miles of longitude. 
of Guam very irregular bottom was found, the depths 
varying from 5,000 and upwards to under 700 fathonis. 
An abyss, subsequently called “ Nero Deep," was struck 
about 75 miles E.S.E. of Guam, in which soundings of 
5,070, 5,101, 5,160 and 5,269 fathoms were taken. The 
last-named is claimed as the greatest depth ever discovered. 
Its exact position is given as lat., 12? 43:3 N., long. 145° 
49 E.* Between the Marianne or Ladrone Islands and 
Japan, a continuous line of mountains was found connecting 
these Islands with the Bonin group. 

The Cable Co. who own the important cables subsequently 
laid over this well explored ground, are to be congratulated 
on the valuable help given them by the United States 
Government, and on the fact that it was entrusted to the 
skjlled hands of Captain Belknap. It is difficult to over- 
estimate the importance of placing at the head of such 
investigations an officer of special merit, whose knowledge 
of the work makes its execution a matter of absorbing 
interest, instead of a dull monotonous performance as it is 
too likely to be in the hands of the ordinary sailor, with, it 
is needless to say, u loss of efficiency. 


Deep Sea 
Research. 


-—— 


Mn. CutrtTon CoLLINS has been 
expostulating in the correspondence 
columns of the Times against the use of the word “electrocute " 


Americanese. 


and its derivatives. He calls them barbarous, and nobody 


can deny that they savour strongly of the fervent young 
American reporter who cultivates, or at least practises, the 
illegitimate art of coining base words. Perhaps the easy 
acceptance of many of these words can be attributed justly 
to our increasing neglect of the dead languages from which 
most of our modern languages have sprung, and half a 
century-hence the compilation of an etymological dictionary 
will be a hopeless task for the greatest scholar. Meanwhile, 


* The previous “record " was 5,155 fathoms about 550 miles N.W. 


cf New Zealand, found by H.M.S. Penguin, 1896. Other great 
depths are 4,655 fathoms off Japan, U.S.S. Tuscarora ; 4,575 fathoms 
E. of Philippines, H.M.S. Challenger; 4,561 fathoms N. of Porto 
Rico, U.S.S. Blake. The mention of 9,000 metres (4,920 fathoms) 
in our last issue, as the greatest depth ever sounded, was an 
error. 


To the eastward ` 


let us not as a profession give too much countenance to the 
use of impure new words which may defile our language for 
ever. "There are a vast number of such already in common 
use, and it is quite possible that many are euphonious 
enough, but that is no reason for adding more when a little 
timely academic advice could add purity to euphony. . 

In the particular instance cited above, Mr. Collins con- 
siders that “electricide,” both as noun and verb, is the 


- correct, form, and he upholds this view ably in a second 


letter in the 7Ymes of April 21st. Perhaps some of our 
classically nurtured readers will have something to say on 
the point. Our own opinion is simply that no special word 
is needed at all. People have been scalded to death by 
escaping steam, suffocated by gas, and in other ways acci- 
dentally killed, for quite a long time pest, yet no one, we 
believe, has taken the trouble to coin new words to denote 
these meanings. Why, then, should the plain expression“ kill 
by electricity " be superseded ? It may not be technically 
accurate, but it is comprehensible, and certainly it is infinitely 

referable to “electrocute "—which essentially means, and 

as always meant, to execute by electricity in expiation of the 
crime of murder. Electrocute” was derived (!) from the 
expression execute by electricity a fitting association for 
this murder of the Queen's English. 


SIGNS are not wanting that the Govern- 
ment of the day purpose to carry out their 
avowed intention of dropping the Trades 
Disputes Bill, which was introduced by the Attorney- 
General, and supporting that which the Labour Party have 
pledged themselves to carry through. It appears, however, 
that the pilotage of the Bill in the House of Commons is to 
be entrusted to the Solicitor-General (Mr. Robson, K.C.), 
who, as an old supporter of the Labour Party, will have no 
difficulty in reconciling his legal conscience to the grant of 
immunity to the trades unions. The Attorney-General, it 
appears, is not equal to the task. Indeed, it is difficult to 
see how he could have undertaken it, after he had pointed 
out, in the course of a speech which lasted for more than 
an hour, the unwisdom of “creating privileges for 
the proletariat.” In the controversy which has arisen 
since the Bills were introduced, two arguments in favour- 
of the principle of total immunity are continually advanced. 
It is said (a) that inasmuch as for 30 years prior to the Taff 
Vale decision the unions were totally immune from actions 
at law (and this without any apparent hardship to em- 
ployers), there is nothing new or dangerous in the principle 
of immunity; (b) that a trade union is never fairly treated 
by a British jary, or, in other words, that their cause is 
submitted to an unfriendly tribunal. It is not difficult to 
expose the fallacy of both these arguments. With regard to 
(a), it is clear to the meanest intelligence that the Labour 
Party are asking for much more than the mere reversal of the 
Taff Vale decision. They are asking that picketing shall be 
legalised, and that the law of conspiracy shall be amended in 
their favour, so as toauthorise tyranny, boycotting and coercion. 
Prior to the Taff Vale case, members of trade unions were 
liable to actions for nuisance or for conspiracy in their 
individual capacities. They now ask to be relieved of the 
duties which are imposed upon all others of His Majesty's 
subjects. 

As to (b)—the allegation that juries are prejudiced 
against the unions—would they prefer to have their cases 
submitted to a judge without a jury? The cry would then 
be that the judges were prejudiced against them. It is a 
common complaint that the sympathies of a jury are with 
the weak and the oppressed. Who shall say that a jury, 
whose sympathy is with the plaintiff in an action brought 
against a railway company, is incompetent to decide between . 
a trade union and the workman who, through the action of 
the union, is thrown out of employment ? Of course, it may 
be said that as between employers and trade unions, there is 
likely to be prejudice in favour of the employers ; but the 
possibility of injustice arising from this cause is not, to our 
mind, nearly so grave as the certainty of injustice if total 
immunity were conceded to the Unions. 


The Trades 
Disputes Bill. 
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INDUSTRIAL REDISTRIBUTION. 
[THE DEVELOPMENT OF THE NORTH-EASTERN DISTRICTS.] | 


- 'THE ever-increasing rating burdens which manufacturers are 
called upon to earry, and the onerous requirements imposed 
upon them in the design and erection of their works, parti- 
ularly in the area of the London County Council, are 
rominent among the serious difficulties that confront indus- 
cial concerns to-day. Unfortunately, there has been such an 
accumulation of evidence proving theseriousness of the position 
which has been in this way created, and is becoming every 
year more and more aggravated, that it is needless after ail 
that has had to be published on the subject, to enter into a 
detailed enumeration of examples. The existence of the evil 
being commonly recognised, and there being no immediate: 


prospect that either partial or substantial relief will be meted | 
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out, there has naturally forced itself upon the attention of 
some industrial leaders the necessity of finding a remedy 
which shall ensure the survival of their undertakings—now 


threatened—and at the same time enable them to be: 


equal with their competitors in the race and make more 
reasonable return upon their capital than has been the case 
in recent years. 

We have all witnessed during the last decade the migra- 
tion of eminent engineering firms from the metropolitan area 
to the provinces, and there is every reason to believe that 
there is going to be a good deal more of this sort of thing 
before long. 

This being the position of the matter at the moment, we 
think it will be well to bring to the notice of the electrical and 
other engineering trades—whether in or about London or any 
other districts where such difficulties as we have alluded to 
prevail—an important industrial development scheme which 


Distribution Co., Ltd., 
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is being energetically conducted in the very large area 
through which the North-Eastern Railway system runs. 
In the districts where electric power supply is cheaply and 
plentifully available, there is to be a valuable co-operation 
between the electric supply companies and other local 


authorities in furthering the Railway Co.’s scheme. The 


already carefully nursed Tyneside district is one that is 


ripe for new industries, and the decision of the Castner- 


Kellner Co. to set up additional works there is fresh in the 
minds of our readers. The Newcastle-upon-Tyne Electric 
Supply Co., Ltd., and the County of Durham Electric Power 
in particular, are co-operating 
whole-heartedly with the railway. company. 

In a word, the main object of those concerned in this 
industrial activity development scheme is to establish new 
industries where rates are low and electric power is cheap, 


and where railway and water facilities are abundant. 


We understand that the matter is being treated on 
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the broadest possible basis, and the North-Eastern directors 
have placed at the helm to direct the course of this 
very important undertaking, Mr. E. C. Geddes, who, as 
“Commercial Agent,“ has his headquarters at York. 
This gentleman is, by reason of his exceptional expe- 
rience in matters of this kind, as capable a man as it 
would have been possible to find for the responsible duties 
that are already falling upon this new department. 

Below we discuss the matter in further detail, and we 
venture to believe that when the manufacturing and 


— 


directing class of our readers who are interested in works now 


located in large centres, have read our remarks, they 
will find it well worth their while to place themselves in 
touch with Mr. Geddes's department, so that he may place 
at their disposal that large fund of information concerning 
the localities, &c., which he has accumulated and filed en 
for reference. 
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The scope of Mr. Geddes’s post as commercial agent, is of 
the very widest, and comprises the taking of measures to 
encourage the development of the North-Eastern Railway 


territory agriculturally or industrially, and iner alia these 


objects have received consideration. The agricultural side 
of the question will not interest our readers directly to any 
great extent, although dairies and allied undertakings may 
make some use of electrical power—this is already tlie 
case in more than one instance in the company’s terri- 
tory. 
Undoubtedly, if the scheme proves to be the right means 
for bringing about the redistribution of factories, à great 
national work is being forwarded, and it is conceivable 
that it may be of considerable assistance in remedying some 
of the burning questions of the day, such as the unemployed 
question, the physical deterioration question, and also the com- 


mercial supremacy of British manufacturing. High rating, 


high land rent, the difficulty of housing, the cost of carting 
raw materials and manufactured products to and from the 
rail, are all potent forces against manufacturing at a profit in 
our largest cities. In addition to these, we might also con- 
sider the effect upon the operatives of residence in a large area 
like London. Much of their energy, and to some extent their 
Orne are taken up in travelling to and from their 
work. 

The present-day facilities of transportation, and the 
enormous advantages to be derived from cheap electrical 
power, render it no longer necessary for manufacturing to be 
carried on in a large town, and it is contended that pro- 
viding the manufacturer is well represented by salesmen, he 
can with great advantage to his business carry on his work 
away from the town, or at any rate in one of the provincial 
towns where he will be practically immune from the serious 
disadvantages already named. l 

For the purpose of effectually dealing with the matter, it 
has been necessary first to ascertain and tabulate what the 
country has to offer; naturally this entails an enormous 
amount of work in a territory covering, as the North- Eastern 
Railway does, some 7,000 to 8, 000 square miles. The 
resources of the line bave been collected and arranged in 
such a manner that in the new department it can be demon- 
strated clearly to an inquirer just what alternative places 
upon the line are correctly situated from an economic and 
geographical point of view for the particular industry which 
he contemplates establishing. Information as to climate, 
sub-soil, labour, housing, rating, land and innumerable other 
subjects, all of which are potent factors in enabling a would- 
be manufacturer to come to a decision, are collected, tabulated, 
and kept up to date. 

The manufacturer is generally an expert in his own 
business, but good must result from a collaboration of his 
specific experience and the general experience which must 
be acquired by an office such as we have described. 

There is one other side to the question which possibly will 
not strike the casual considerer. In the past, when a would-be 
manufacturer, large or small, has approached a railway com- 
pany on the subject of the establishment of an industry, he has 
found that he has to deal individually with the innumerable 
departments which constitute the railway organisation. The 
new office, however, is, in fact, a bureau of facilities which 
collects for the would-be manufacturer all the information he 
requires as to rates, siding questions, train service, land 
questions, &c. This providing of facilities not only applies 
to the various departments of the railway, but applies also to 
the various dominant interests in the part of the country to 
which he wishes to go. In fact, the Commercial Agency of 
the North-Eastern Railway is prepared to supply all the 
information which a would-be manufacturer requires, and is 
prepared also to put him in touch directly, and, where 
possible, by personal introduction, with the right men in 
any particular locality to help him in his enterprise and to 
welcome him to their community. 

We publish the commercial map appearing on the 
previous page for the interest of our readers as a whole. 
It shows the big section of country covered by the scheme. 
We may remark that the Newcastle-upon-Tyne Electric 
Supply Co. cover a very large area to the north and 
south of Newcastle, and the cheapness of electric 
power there needs no telling at this date. Their area 
is in the centre of a coalfield, and we understand that 


labour, both male and female, is plentiful, land is cheap, the 
death rate low, and railway communication ample. 

In the area of the N.E. Co. there are of course other 
supply authorities, among them the Cleveland and Durham 
County Electric Power Co., the Northern Counties Elec- 
tricity Supply Co., Ltd., and the Yorkshire Electric Power 
Co., whose generating station is at Thornhill. There are 
also several other minor private and municipal electricity 
supply undertakings, for practically all the principal towns 
in the North have their own electrical power generating 
stations. 

No doubt explicit information will be asked for on the 
subject of rating. This, of course, varies very considerably, 
but there are districts in the area where the rates are as low 
as 28. 4d. in the £, and where conditions are in every way 
favourable for industrial development. Districts within the 
rateable boundaries of the larger towns are more heavily 
rated, but the very highest figures amongst these compare 
very favourably with the rates obtaining in the industrial 
portions of London. The minimum and maximum figures 
for districts favourably situated for industrial development 
may be put at from 2s. 4d. to 7s. 6d. in the E. The first 
named figure, we are given to understand, need not be 
regarded as exceptional. . 

Then on the point of wages it will be understood that, as 
the North-Eastern Railway covers such a wide area, the 
rate varies very considerably. In the industrial districts 
the average rate may be put at 30s. to 37s. per week for 
skilled labour, and 188. to 25s. per week for unskilled. 
There is a good deal of piecework done in the North of 

, England, and an average weekly rate of money earned for 
this class of labour is difficult to fix. In the agricultural 
districts the average rate is 18s. to 19s. for unskilled, and 
248. to 25s. for skilled labour. 

In conclusion, we may add that though papers have been 
written and read before societies and institutions, dealing 
with industrial redistribution of factories, the present move- 
ment is the first, we believe, to set these theories into 
practical operation. 


* — — — — — — — 


STEAM PIPE INSPECTION. 


STEAM pipes formed no part of the earliest schemes of the steam 
engineer, for the whole engine was on the :top of the boiler, and 
the steam pipe was too short or embryonic to merit a distinctive 
name. . 

The pipe became necessary when the engine was placed on its 
own foundation, thus relieving the steam boiler of its duty as a 
foundation for the engine, and placing it the one step forward out 
of the four steps necessary to its full evolution as a boiler. The 
other duties left to the boiler were feed purification, feed heating, 
and, in time, superheating. i 

Superheating is now generally recognised as an operation to be 
carried out in a separate vessel, but feed purification and feed 
heating are still done in the boiler in even London’s latest power 
and lighting stations. 

So, too, with steam pipes, having become distinct entities, they 
ought to be considered as such, whereas they have too frequently 
been left to be put together merely as a means of connecting an 
engine to & boiler, and no thought has been expended on their 
design as carriers of steam. Yet some of the worst accidente to 
steam plants Lave been caused by improper steam piping, and to 
this day one may see valves placed so as to trap water and produce 
water hammer, bends which do the same, stresses due to lack of 
provision for expansion, cheap and badly put together materials, 
which led to that ridiculous scheme of ring mains and exces- 
sive duplication, as though the duplication of twe dangerous things 
could make for safety. | 

In the Vulcan, which is the organ of the Vulcan Boiler Insurance 
Co., an article appears on the Inspection and Insurance of Steam 
Pipes, a subject to which a painful publicity has been given by the 
recent bursting of the valve body of a turbine at Bright Bros.’ 
factory at Rochdale, as well as by the bursting of a steam pipe at 
Dundee, in January, at the works of David Smith & Sons. It is 
urged that the number of accidents to valves and steam pipes might 
be very much reduced if steam users would place their pipes under 
the boiler insurance companies for inspection and insurance. Some 
firms already do this. "The inspection of pipes by an expert would 
in time conduce to better practice, just as inspection has done so 
much for boilers. Prior to the days of boiler inspection, all manner 
of accidents happened to steam boilers which were regarded as 
accidents. But when a number of men inspecting boilera all over 
the country, and sending in sketches of boilers and settings, 
began to report the same thing, and various minor accidents began 
to accumulate as evidence before the staff in the head office, it soon 
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became apparent that a particular form of corrosion was most severe 
with certain peculiarities of construction, and that certain arrange- 
ments of blow-out pipe accompanied fracture of that detail. Such 
repeated coincidences could not fail to drawattention to the relation 
of cause and effect, and oncethe cause was discovered, the remedy 
could be more or lessthoroughly applied. Experimental knowledge 
in time could be supplemented by deductive reasoning, and progress 
in improvements was made more rapid as evidence of the prin- 
ciples involved accumulated. Too frequently the steam piping is 
carried out by neither the engine-builder nor the boiler-maker, 
and it is surprising how many faults may be found in a single 
length of pipe. Thus the modern station man is very particular 
to employ mild steel for his pipes, but he gaily employs cast-iron 
valves to join different lengths though valves are now made with 
their bodies pressed out of mild steel plate. Main steam pipes are 
still to be seen much too close to the stop valves on boilers, when 

there ought to be a long branch between to give elasticity, and it 
is no unusual thing for the branch to rise above the junction or 
stop valve instead of the stop valve being at the highest point. 

In laying out a design for a steam pipe, the designer should con- 
sider the finished design, specially in reference to every possible 
place where water can lodge, and the effect of a body of water when 
steam is admitted, for this may produce water hammer. 

Expansion bends are necessary to give elasticity, but that is no 
reason for making them so that they serve as water traps. The 
Dundee explosion referred to above showed up the fact that one 
side of the pipe was i in. thick, the other only 4 in., but what can 
one expect from a cast-iron pipe, especially if cast horizontally? 


Then there is the brazed copper pipe wholly unfit for modern 


pressures or for superheat. . 

The plea of the Vulcan that pipes should be inspected as carefully 
as boilers seems to be well founded. We fear that the reports 
on many schemes of piping of no great age would not prove very 
flattering to their designers. - 


NEW ELECTRICAL DEVICES, FITTINGS 
AND PLANT. 


The“ Emitevas" High-Voltage Key-holder. 


This device has been introduced to meet the need for a key- 
holder so constructed as regards length of break, quickness of break, 
insulation and carrying capacity of the metal parts, as to be 
. thoroughly suitable and reliable for high-voltage supply. The 
' Emitevas" holder has been constructed with a quick 3 in. break, and 


'l'HE “ ExrTEvVAS" KEY-HOLDER. 


with contact pieces ya in. apart and separated by a porcelain bridge, 
in order to meet these requirements, and it is claimed to be particu- 
larly simple in construction, and to give ready facility for wiring. 
It may be obtained from any of the suppliers of electrical fittings 
and accessories, or of THE “ Emtrevas” ELECTRICAL FITTINGS Co., 
St. Pancras Goods Station, Midland Railway, N.W., or wholesale 
only from Messrs. J. & H. GREVENER, Eldon House, Eldon Street, 
London, E.C. - 


Portable Ozone Generator. 


We recently inspected a new machine which has been introduced 
by Messrs. Ozonain, Lrp., for use in living rooms, offices, &c., 
where the ordinary generators which they make would be 
unnecessarily large. The machine is energised by a small portable 
accumulator or primary battery, with which it is connected by 
flexible cord and a plug, and is thus independent of public supply 
mains. Its construction is generally similar to that of the large 
portable generators, and includes an ozonising chamber, electrically 
driven fan, coil, switches, &c., handsomely finished and fitted into 
a neat polished walnut case. For medical and surgical purposes a 
flexible tube with mouthpiece and directing nozzle is provided, if 
desired. The whole thing measures 114 in. x 8 in. x 8 in., and 


weighs 10 lb., while the power taken is stated to be but a few watts. 
We understand that the machine has already attained popularity, 
and that a set submitted to the Institute of Hygiene has received 


the certificate of that body, and has been placed on exhibition in 


the Institute. 
The company is busily prosecuting researches and carrying out 
experiments in both the construction of generators and the 


PORTABLE OZONE GENERATOR. 


utilisation of the ozone, and we are informed that greatly 
improved results have been obtained. The output of a machine 
taking 200 watts is given as 700 gm. per X w.-hour, at a concentration 
of 12 parts in a million, and 130 gm. per kKw.-hour, at a concen- 
tration of 330 parts in a million. 


— 


Iroaclad Switch. 


Messrs. Rumney & Romney, of Victoria Street, S. W., have sent 
us advance copies of their illustrated price lists of main and 
sub-circuit switches, enclosed fuses, &c. Their latest pattern of 
watertight ironclad knife switch is shown in the accompanying 


— — — — 


Rumney IRONCLAD KNiFE SWITCH. 


figure. These can be made in any size from 10 amperes upwards, 


Hand are specially suited for high voltage circuits; indeed we 


understand that all Messrs. Rumney's high-tensi.n switches, &c., 
are made in accordance with the Glasgow Corporation Rules. 


The Positive Locking Washer. 


Tuer Positive Lockinc WasHER Co., 20, York Grove, Queen's 
Road, S.E., has issued a circular describing, and giving prices of, 
the Positive locking washer, which is claimed to be an efficient and 
economical method of securing bolt nuts and set screws where 
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great vibration is in force, especially for motors, tramways and 
railways; it is said to obviate the present method of lock nuts, 
castle nuts and cotter pins. It is used like the ordinary washer, 
with the exception that an indentation is made in the work with & 


Tue PoerrivE Locx uo WASHER. 


breast-drill or punch to take the nib; the nut or bolt is tightened, 
and the lap is struck into position, so forming a firm grip. The 
lap is grooved or channelled on one side radially of the washer, in 
order that the necessary adjustment of the nut may be made. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should. 
be written on one side of the paper. Free use of fictitious names, ckc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


„ ELECTRA " writes:—'' A person who resides in another parish, 
about 30 yds. beyond the area of supply of the local company, is 
desirous of taking a supply of electricity. It would not pay the 
company to obtain a provisional order for this district. It is pos- 
sible to take a supply by passing on private ground. Would it be 
legal for the company to do this, and would the consumer incur any 
liabilities ? ” l 

*,* It is presumed that the local company is at present supply- 
ing electricity in accordance with the terms of some provisional 
order. This being the case, it must be subject to the provisions of 
the Electric Lighting (Clauses) Act, 1899, or a provisional order 
which contains provisions similar to those which are to be found in 
the schedule to that Act. It is there provided by Sec. 4 (2) that 
the undertakers shall not at any time after the commencement of 
the special order supply energy or (except for the purposes of that 
order) erect or lay down any electric lines or works beyond the 
area of supply, otherwise than under the authority of Parliament, 
or under a licence granted by the Board of Trade under the prin- 
cipal Act. If the undertakers supply energy, or erect or lay down 
electric lines or works in contravention of this section, the Board 
may, if they think fit, revoke the special order on such terms as 
they think just. The fact that the supply can be given over private 
ground does not appear to affect the question: It is conceived that 
in these circumstances, the consumer referred to by Electra" can- 
not obtain a supply from the company in question. 


N 


“X. X. Z.“ writes :—"I should like to know under what Act the 
consumer can be prosecuted for breaking the seals of prepayment 
metera." 

„ There is no statute which deals expressly with prepayment 
meters, but it is provided by Sec. 38 of the Gasworks Clauses Act, 
1871 (34 and 35 Vict. c. 41), that every person who wilfully, 
fraudently or by culpable negligence ipjures or suffers to be injured 
any..... meter..... belonging to the undertakers, or alters 
the index to any meter, or prevents any meter from duly register- 
ing the quantity of electricity supplied, or fraudulently abstracta, 
consumes or uses electricity of the undertakers, shall (without 
prejudice to any other right or remedy for the protection of the 
undertakers or the punishment of the offender), for every offence 
forfeit and pay to the undertakers a sum not exceeding £5. 
Further, in case any person has injured or suffered to be iniured 
any meter, or altered the index of any meter, or prevented the 
meter from duly registering, the undertakers may, until the matter 
complained of has been remedied, but no longer, discontinue the 
supply of gas to the person so offending. It is apprehended that 
although no specific mention is made of prepayment meters in this 


Section they are affected by its provisions. . 


German Electrical Imports and  Exports.—A 
marked increase has taken place so far this year in the exportation 
of electrical machinery from Germany, the shipments during the 
two mouths ending with February last, having reached a total of 
3,569 tons, as compared with only 2,210 tons iu the corresponding 
period of last year. There has also been an increase in the importe: 
of foreign electrical machinery into Germany—from 174 tons in 
the first two months of 1905 to 292 tons in the two months ending 


with February last. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished wnless we have the writers name and address in our possession, 


Discourtesy to Candidates, 


"There has been lately, and is periodically, a discussion in 
your columns on the behaviour of municipal and other 
electrical committees towards candidates for whom they 
advertise. 

Why is it that an applicant is allowed to wait in suspense 
week after week and never receive any direct intimation of 
his want of success? Is it an extraordinary, and in other 
directions invisible, love for economy ? Is it sheer callous- 
ness and brutality, or is it an absolute lack of civilised 
manners ? 5 

In your * Personal Column” this week you report the 
appointment by the L. C. C. of three charge engineers to the 
Greenwich station. I am one of the candidates and have 
had no communication from the Council since my applica- 
tion was sent in. The rest are probably as well off. 

I applied in answer to advertisements in your columns for 
chief engineers at Aldershot and Dartford and other places 
which slip my memory. You may remember how long ago 
this must have been, and the only notices I have had as to 
whether the appointments have yet been made were your 
reports accidentally seen while glancing through the Review. 
Surely, anyone who aspires to such a position should be 
treated with as much consideration as a casual labourer who 
is told when no more hands are wanted. 

Some Councils have the courtesy tq send their thanks if 
not regrets, and their management costs per unit are not 
noticeably higher than, say, Dartford or Aldershot. 


A Lover of Civility. 


Preferential Rates ? 


Can you, or any of your readers, inform us through the 
medium of your columns, if you or they are aware of any 
of the leading electric incandescent lamp manufacturers 
quoting supply corporations better terms for the same 
quantity of lamps, viz., 5,000 and 10,000 lota, than they do 


to merchants or contractors ? | 
R Brig. 


A Buyers’ Guide Wanted. 


I have no doubt that many of your readers are closely 
interested in the supply of small stampings and small turned 
parts and accessory fittings generally, and the writer would 
be glad to know the experience of draughtsmen in obtaining 
prices and delivery of such appliances. My patience is 
almost exhausted in trying to obtain courteously prompt and 
reasonable attention even to inquiries, and it seems to be 
hopeless to get anything like reasonable delivery. My 
experience is that it takes weeks to weed out firms who pose 
as manufacturers, and write * our works are going carefully 
into your recent inquiry, and we will write you again in the 
course of a post or two." A little calculation brings out the 
facts in such instances, as it takes two days to mail the 
Continent, and, say, three days to work out prices, and two 
days return mail from, possibly, the happy Fatherland. I 

~ deplore the waste of time which this manceuvring occasions ; 
the root of the evil certainly lies in the utterly superfluous 
entries under trade headings in many directories, and the 
laxity evident amongst manufacturers in advertising in trade 
journals. It is obvious that it would not pay small middle- 
men to advertise such specialities, but on the other hand, the 
expense under a trade heading is ni, and exactly meets their 
requirements. Perhaps a number of your readers resident, 
in various parts of the country could assist in the work of 
compiling the matter for a * Buyers' Guide," which might 
easily embrace each department of the trade, in which entries 
would not be charged for, but which directory might be 
purchased at a price within the reach of all interested parties. 
This could easily be kept up to date by supplement (as is 
the telephone directory) by resident representatives, who 
could report the exact nuture of work undertaken by all 
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firms existing, or cropping up, in their locality. I would 
like to know if my experience is shared by many of your 
readers, and whether my suggested remedy is practicable. 


Pro Bono Publico. 


The R. Kaye Gray Portrait. 


I cannot quite agree with Mr. Patchell's letter re above in 
I last issue of to-day. Asan Associate Member, I can assure 
im I did not receive any invitation to contribute, otherwise 


I should have been pleased to do so. The report of the 


presentation was the first intimation I received, and that 


was through your columns. 


‘Sidney Rentell. 
London, N., Apri! 20th, 1906. 


The Electrobus—A Disclaimer. 


As the manufacturer and patentee of the only electrical 
accumulator known in the electrical industry as the 
Oppermann battery, I must disclaim any connection 
whatsoever with the recent statements made relating to a 
certain battery in connection with the Electrobus Co., Ltd., 
now before the public. Such statements are calculated to 
lead the public to believe that the Oppermann battery men- 
tioned in reference to that company is the Oppermann 
battery manufactured and patented by me. 


l Carl Oppermann. 
London, N.W., April 23rd, 1906. 


mu e — - ——————— — 


Nentralised Repulsion Motor. 


I must apologise for an incorrect statement made by me 
in my letter of April 7th, referring to the above subject. 
I should like to mention, not as an extenuating circumstance, 
but as an explanation, that my mistake arose out of my too 
ready acceptance as correct of a description of the motor I 


showed in my fig. 1, which appeared in 1904 in the 


E. J. Z. over a well-known signature. In the course of an 
attempt to classify alternate current motors rationally, I was 
led also to consider the motor in question more carefully, 
and came to the conclusion that if it deserved a name at all, 
it should be classed as a shunt machine combined with a 
reducing transformer. 

Reverting to fig. 1 of my letter, the coil, k, produces the 
transformer field which serves as motor field, and lags 90? 
behind the E.w.F. (E;) impressed on k. The k. M. F. (E,) 
induced by that field in B, and which is impressed on the 
armature, will be practically opposite in phase to E,, and will 
consequently be in quadrature with the motor field. The 
motor field and E, will be practically constant as long as E, 
is constant. If the self-induction of the armature is entirely 
eliminated, then the current through the armature will be 
in phase with Es, therefore in quadrature with the motor 
field, and there will be no torque. The neutralising wind- 


ing, N, is detrimental, since it reduces the armature self- 


induction (this winding was not shown in the motor which 
led me astray). The output for weight of such a machine 
wil be very smallindeed. As I have pointed out else- 
where, and as I believe is now well understood, it is neces- 
sary, in order to obtain a good shunt motor, that, amongst 


other things, the E.M.F.’s impressed on the field winding, and. 


on the armature winding, respectively, should be in quadra- 
ture, and not of the same or opposite phase. The speed of 
the machine shown in my fig. 1 will not be at all constant 
under load (even if N is removed); in fact, it is not a com- 
mercially useful combination ; its torque is either nil, or its 
power factor extremely small. 


Now, in Mr. Cramp’s motor, the voltage at the terminals . 


of the armature decreases, and the ficld strength increases 
with increasing load, because with increasing current in B 
more and more of the flux due to E takes its way directly 
through the armature. The speed of his motor will vary 
with the load to a greater extent than that of the motor 
shown by me. As long as the ueutralising winding in Mr. 
Cramp’s motor is retained, the ontput will be almost nil for 
the reasons I have already stated with reference to my fig. 1, 
and also because the voltage at the armature terminals 
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decreases with increasing load. If that neutralising winding 
is removed, the output will rise a little, and the power factor 
will fall off very much. | 
| | : Val. A. Fynn. 
London, S.E., April 21st, 1906. 


My attention has just been drawn to Mr. Fynn's letter 
on p. 592 of your issue of April 13th, and I hasten to 
answer the questions he has raised. The classification which 
I used in the discussion referred to is, I admit, faulty ; but 
it has been used, in the main, by most writers, among others 
S. P. Thompson and C. P. Steinmetz. This is my only 
excuse for adopting it. I am quite willing to admit that 
the terms are unfortunate, and lead to curious results, as, for 
instance, the case cited by Mr. Fynn, in which the term 
* neutralised repulsion ” (though correct in my sense) is 
certainly not satisfactory. 

I welcome Mr. Fynn's attempt at a new classification: 
but he can hardly blame me for not making use of his 
system, which was not published until a fortnight after my 
remarks had been made. To show my appreciation of the 
new names, I will attempt to use them in this letter. i 

To answer Mr. Fynn’s questions: The motor which I 
have suggested is likely to allow of better commutation than 
the series conduction machine without transformers, because 
the voltage across the commutator can be reduced to any 
desired extent, whereby the armature turns, and conse- 
quently the reactance voltage, may be kept within reason- 
able limite. 

Of course, this motor is * simply an ordinary series con- 
duction motor with which a transformer is combined " in. a 
particular way, whereby it becomes what I think Mr. Fynn 
would call a series induction motor. I may here remark 
that the repulsion motor might also be described in the 
same way. But in the former case, it is the value of this 
particular way which Mr. Fynn misses entirely. Conse- 
quently he suggests to me, as an improvement, the placing 
of the stator coils in such relative positions as would destroy 
completely the characteristics of the machine. For his im- 
provement is, in short, a variety of ghunt induction motor, 
while mine is intended to have the characteristics of a series 
induction motor. 

It is clear from this that Mr. Fynn has not grasped the 
following principle :—** T wo or more electric circuits excited 
by being placed magnetically in series (i. e., as secondaries 
upon the same limb of a constant potential transformer), 
behave as electric circuits in parallel, due regard being paid 
to the ratio of turns.“ And similarly :—“ Two or more 
electric circuits excited by, being placed magnetically in 
parallel, behave almost as electric circuits in series, due 
regard being paid to the ratios of turns to the various mag- 
netic reactances." The first is Mr. Fynn's case, the second 
mine. 

\ William Cramp. 

Manchester, April 23rd, 1906. 


* 


Preservation of Hanger Bolts. | 


I am sure that Mr. Warr need go no farther than leakage, 
and consequent electrolysis (in presence of an electrolyte), for 
an explaoation of his troubles. 

If a trolley wire is single insulated, the hanger deteriorates 
more quickly than if leakage had to get across two insulators 
in series. While the positive end of an iron insulated twin- 
buckle is wasted away, the galvanising of the negative end 
is preserved by the deposition of skin upon it. Green salts 
are observed at the negative end of a Globe or 
„Brooklyn“ insulator, while the positive end is free. An 
insulator not exposed to leakage will not deteriorate like one 
close to it which is so exposed ; and there is a very marked 
difference to be seen between an iron hanger bolt which has 
been exposed to weather alone for five years, and another 
which has been subjected not so much to the weather as to 
the splash of trolley wheels and leakage. The screwed end 
of the former will have rusted quite in the ordinary way. 
and the insulation will be intact, but rusting in the latter 
has gone right under the insulation, and may have split it 
in all directions. | 

I wish that Mr. Warr could have zeen the array of 
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specimens illustrating my arguments which was on the table 
in Birmingham when a paper was read recently before the 
I.E.E., and I hope that he will be able to take advantage of 
an opportunity to see them which may present itself 
shortly. : 


Stourbridge, April 22nd, 1906. 


Robert N. Tweedy. 


Electric Winding in Colltertes. 


In your review of the discussion on Mr. Mountain's paper 
before the Institution at their London meeting, printed in 
your last issue, you state: 

“Tt must be conceded that electric winding has not 
been proved better in point of cost, no actual working 
figures being advanced for comparable cases of electric and 
steam winding." I beg to point out that I gave in my 
paper the actual working results at the Zollern and the de 
Wendel collieries, comparing them with some of Mr. Moun- 
tain’s examples of actual steam winding, but allowing for 
wages on the English scale taken from Mr. Mountain's 
examples. l | 

These actual working costs were obtained during a com- 
plete 24 hours working day, which. was apparently not the 
case with Mr. Mountain's figures for steam winding ; the 
latter would have come out even higher, as they do not at 
present include standing losses between the shifts, lowering 
for timber, miners, &c. 

'These actual results were taken with great care, especially 
at the Zollern colliery winder, which is built for 2,000 tons 
in 8 hours from a depth of 550 yd. at a maximum speed of 
66 ft. per second. They were obtained by the Boiler 
Insurance Co., and gave the following results in steam con- 
sumption : winding for the present only 2,420 tons in 15 
hours from 330 yd., besides 1,000 miners, timber, rope 
inspection, &c. ; 29 lb. steam per useful H.P.-hour ; 17:5 lb. 
steam per unit delivered to the mains. 

Per 100 tons of coal wound this results in 5s. 7$d., 
including interest and depreciation at 10 per cent. spread 
over 15 hours, 250 days per year, as stated in my paper. 

Looking in Mr. Mountain's list of steam winding collieries 
for an equivalent, we find the Sherwood Colliery, with costs 
at 6s. 31d. per 100 tons wound, the nearest as regards length 
` of shift, output and depth. At the same time this is quite 
a modern steam winder using superheated steam. The 
winding and banking times also fairly correspond to those 
at the Zollern Colliery (49 seconds). The higher output 


per day and longer shift at the Sherwood Colliery are entirely. 


in favour of the steam winder, but this is somewhat com- 
pensated by the greater depth. It must not be forgotten 
that for the full output of the Zollern engine, 4,000 tons in 
16 hours from 550 yd., the cost will be about 4s. 6d., surely 
a substantial saving. 

Gerald Hooghwiokel, I. I.. E., M. I. E. E. 

London, S. W., April 23rd, 1906. 

[Omitting altogether the fact that Mr. Mountain contests 
the accuracy of the above figures, making them for Sher- 
wood, 4s. 84d., and for Zollern, present results, 6s. 14d., 
our correspondent himself shows that comparable results (ue., 
actual working figures) of steam and electric winding were 
not given. : 

Moreover, we venture to suggest that any such results 
must arise from British practice, in order to be of practical 
utility in this oountry.—Eps. E. R.] 


Technical Education aud Research. 


Your leader of last week dealing with the above subject, 
in which a large part of the electrical profession will heartily 
concur, showed in a very able manner two things: First, a 
bold and original appreciation of a most important matter; 
gecond, the courage of your opinions in publishing the same. 
One of the chief points of weakness in our system of 
technical education is the failure to realise that it is not so 
much the amount or complexity of apparatus which con- 
tributes to the production of the successful student as the 
appreciation in their true proportions of the inherent mental 
qualities of the student, and especially that rarely met 
with quality, which you rightly count so large a factor, 
the blessed quality of enthusiasm. P 

Without entering too deeply on the psychological side of 


the problem, it is safe to say that no two students assimilate 
ideas by precisely the same mental process; and whatever 
may be the lecturer's or teacher's method of instruction, it 
does not necessarily follow that his train of thought will 
present the same “ colour " to the student as it does to him- 
self. There is large scope for improvement in the presentation 
of ideas. i 

To briefly sum up. It is in the period of afterthought, 
after a subject has been carefully thought about, not 
vicariously, by someone paid to think for him, bat by the 
student himself, that the matter has been truly assimilated. 
In my experience of lecturing and technical school work, 
although I am only young in this respect, this stage of 
knowledge on the part of the student is easily recognised by 
the various suggestions he offers, in the case of apparatus, 
for the different working of the thing or things. 

Then the teacher can thank his lucky stars that the seed 
has not fallen on stony ground, and that it is no longer a 
question of how much apparatus, or how little apparatus, is 
at disposal, or the style of architecture of the building in 
which the tuition is carried on ; the decision has been carried 
to a higher court, and the personal enthusiasm of the student 
has come into account. | 

It is just this personal enthusiasm which you rightly hold 
to be so large a factor in the matter of technical education 
and research, which cannot be purchased by all the wealth 
in the State, and which sooner is encouraged by a paucity 
of apparatus, than by overmuch, and which will press into 
service anything and everything as a. means to the end. 
This is amply borne out by the early lives of the discoverers 
you mention, Faraday, Hughes, and many others. These 
were at one time but inadequately supplied with apparatus . 
or means to prosecute their investigations, but the fact 
remains that difficulties only appeared to stimulate them to 
further effort. I know of nothing so heartening and en- 
couraging as to see the successful working of a piece of 
apparatus or mechanism such as a poor student wonld scrape 
together by any means in his power to demonstrate some 
idea which has been dominating his thoughts, and towards 
the vindication of which he has bent his whole energies. 

What is the upshot of all this? How can we make the 
most of our national resources for technical education and 
research ? It is in effect what you have so ably endorsed 
in your leader. That undue elaboration of a central scheme 
housed in a central building is not advisable or efficient 
compared with a wider dissemination of that wealth “ to 
fatten lower lands " and to help on many scores of students 
throughont our land. 

In lighter vein: “Now remain three things; wealth, 
buildings and enthusiasm, and the greatest of these is 
enthusiasm." 


l Alfred V. Newell. 
Leicester, April 24th, 1906. AMEN 


— — — — —— — — 


The Separation of Oil from Feed Water or Exhaust Steam. 


I have read the article by Mr. J. H. Harwood on the 


above subject with great interest, and, as a manufacturer 


of separators on the baffle principle, I would, with your 
permission, like to state that Mr. Harwood does not appear 
to me to have weighed the merits of the respective appa- 
ratus very impartially. He shows a very strong predilection 
for treating the condenser water by a chemical apparatus 
and filters, and by his own admission the cost of such treat- 
ment, irrespective of the interest on the original outlay, 
cannot be much less than 25s. or 308. per week, because he 
says that the apparatus requires a fresh supply of chemicals 
each day, which takes an attendant half an hour,” and later 
he tells us that when running on full load the filter beds, 
which are on no small scale, require cleaning out about 
every five hours, and in my opinion the above estimate is a 
very low one. | 

Now in the case of separators on the baffle principle, the 
steam is taken in hand in the first instance, and the grease 
separated from the steam before it is condensed, without 
giving it the opportunity of becoming emulsified, and Mr. 
Harwood himself points out the great difficulty that there is 
in separating grease when once it has been thoroughly incor- 
porated with water. | 
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Now as to the cost of running a baffle separator, there is 
no expenditure whatever except the original cost, as I can 
refer to apparatus on that principle which have been running 
very satisfactorily for upwards of eight years, and have never 
either been cleaned out or had a cover taken off for any 
purpose since being erected. l 

I would have been glad to have gone more into details, 
and to have subscribed my name to this, had it not been 
that it would have looked as if I was endeavouring to get 
a cheap advertisement, but I would like to impress upon 
Steam users that the usual guarantee which I give with my 
 Separator, namely, that the steam after passing through this 
apparatus will not contain more than one-third of a grain 
of grease per gallon, when condensed, or, say, one part of 
grease in 210,000 parts of condenser water, is sufficient to 
satisfy any ordinary requirements. z 

J. B. 


We note that in Mr. J. H. Harwood's article on 
* Separation of Oil from Feed Water," in your issue of 
18th inst., he mentions the amount of energy used by our 
electrical process of separation as averaging 14 unite per 
1,000 gallons of water treated. This is high, as, except in 
very special cases, or by neglect, it need seldom be even as 
high as 1 unit per 1,000 gallons. 


Davis-Perrett, Ltd., 
Ernest PERBETT, Managing Director. 


London, E.C., April 28rd, 1906. 


The Naval Engineer and Electricity. 


The chief object of my much-criticised article written 
under this title was to arouse an earnest interest among 
your readers in Naval affairs. I trust that we shall not 
. weary them with this correspondence, which, I am sorry to 
gay, has but little to do with electricity. 

In your last issue M.I.Mech.E." says that “it may 
surprise him to hear that the engineer officers, as a whole, 
are in favour of the new system, and that if a ballot were 
taken five out of every six would approve of it." Contrast 
this with Mr. Appleyard in the same issue :-—“I am fully 
in agreement with Mr. Smith that if a ballot were taken 
among the engineer officers, but one in five would approve 
of the present system.” Referring to the artificer’s griev- 
ance, I feel that Mr. Appleyard does not view this question 
enough from their standpoint. Would central station engi- 
neers-in-charge view the systematic promotion of stokers to 
charge duties without demur? Finally, I would quote an 
excellent report of a recent meeting, as given in the Engineer- 
ing Times. It is (abstracted) as follows :— | 


A joint meeting of the Institute of Marine Engineers and the 
London Association of Foreman Engineers and Draughtsmen was 
held at the Cannon Street Hotel, when Mr. W. J. Harding (retired 
fleet-engineer of the Royal Navy) read a paper entitled ''The 
Defence of the Realm." The paper dealt with the engineering 
personnel of the Navy, especially in regard to the proposal that 
stokers should be trained to act as watch keepers. 

Mr. Harding, in the course of his paper, expressed the opinion 
that those tasks which required a seaman's skill should be kept 
separate, and be performed by a diminishing number of mer, whom 
they might regard as the equivalent of the sailor of old. In respect 
of the mechanical branch, he expressed the opinion that the stoker 
would never be able to fill satisfactorily a position of individual 
responsibility, and that there was a good deal of truth in the saying, 
“Once a fireman always a fireman.” Long observation had con- 
vinced him, in fact, that it was inadvisable, as a rule, to make a 
stoker alone responsible for the working of the machinery or boilers 
in a warship, and on that account he doubted whether he would ever 
be asuccessful substitute for the existing professional enginecr as a 
watch-keeper. The plan had been tried before, both in our own and 
other navies, It had also been tried in the mercantile marine, but 
those trials had not been attended with success. 

Mr. James Adamson (hon. secretary of the Institute of Marine 
Engineers) moved the following resolution, prefacing it by urging 
that the engineers for the Royal Navy should have at least as good 
a practical and theoretical training as that found to be necessary 
for the liners of tbe merchant navy: —“ That this meeting of 
mechanical and marine engineers desires to place on record its 
entire disapproval of that portion of the Admiralty policy known 
as the Cawdor statement—wherein it is indicated that the future 
engineer officers of the Navy are to be interchangeable with the 
deck oflicers, as such a course must inevitably result in a loss of- 
efficiency in engineering skill so far as the officers are concerned. 
Next, with to the substitution of stoker mechanicians for 

he highly technically trained engine-room artificer, such a retro- 


gressive step will, in the opinion of this meeting, lead directly to 
such a loss of matured mechanical ability that will amountto a 
national loss, and will most assuredly result in a national disaster; 
and that, further, in the opinion of the meeting, it is most desir- 
able that every encouragement should be given to young men 
serving their apprenticeship in the leading engineering works of 
the country to qualify themselves for the national Navy by a 
system of pass-examinations.” Mr. Thomas Mullock seconded the 
resolution, which was carried unanimously. 


This resolution puts the position in a nutshell so far as 
the stoker mechanicians are concerned. 

I would take this opportanity to thank you for devoting 
so much space to this subject, which is of great importance 
to all engineers. 


C. Alfred Smith. 
London, W. C., April 24th, 1906. 


popu o ee 
REVIEWS. 


Les Quantités Elémentaires D Electricité, Ions, Electrons, 
Corpuscules. Mémoires réunis et publiés. By HENRI 
ABRAHAM and PauL LANGEVIN. Paris: Gauthier- 
Villars. 1905. Price 35 fr. i 


This work, in two volumes, having a total of about 1,183 
pages, is intended as a work of reference for the advanced 
student of physics. Itis one of the series of publications of 
the Société Français de Physique, so that it is hall-marked 
as an up-to-date publication, apart altogether from the fact 
that its editors are two most distinguished scientists. 

The first chapter on the Dynamics of the Electron is 
a paper by Max Abraham, and is a mathematical discusssion 
of 48 pages. In this the work of Kaufmann on Becquerel 
rays is discussed, and the work of Heaviside and J. J. 
Thomson on the magnetic energy of an electron at low 
speeds, and the apparent mass of an electron supposed 
spherical at high speeds, and also the work of Searle and 
Lorentz, are referred to. 

The writer of the paper then proceeds to build up a 
theory on a purely electro-magnetic basis, the electron being 
supposed spherical, with uniform distribution of charge, &c. : 
Then there follow chapters on fundamental equations, electro- 
magnetic energy, movements of the electron, electro- 
magnetic mass, &c. 

Lagrange’s functions are applied to the calculation of the 
difference between the magnetic and the elcctric energy of 
the electron: and it is shown that with cathode rays, when 
the velocity is small, the electric energy is independent of 
the speed, and the magnetic energy is proportional to the 
square of the velocity, as the potential and kinetic energy is 
in ordinary dynamics. As the author remarks, it is extra- 
ordinary that ordinary dynamical equations are applicable to 
such things as these, | | 

Next there is un abstract of Aitken's celebrated paper on 
* Mists and Fogs," from the proceedings of the R.S.E., fol- 
lowed by papers of Becquerel, L. Benoist, Bloch, Chattock 
and Crookes on * Radiant Matter." With regard to the 
latter, it may be observed that J. J. Thomson's 
explanation of the effect observed by Crookes is added in a 
footnote to this paper. 

Some little prominence is given to views by Deslandres 
and S. Arrhenius on emission of particles from the sun, and 
some simple explanations are mentioned of aurora, &c., in 
accordance with these modern views. The reason why only 
the smaller particles reach the earth’s atmosphere is clearly 
explained. In this connection, although, perhaps, outside 
the scope of this work, it would have been very interesting 
to have had the learned editor's views of the sun's 11:1 and 
60 year periods, and the recurrence of sun spots, auroræ and 
magnetic storms. A year or so ago it was mentioned by a 
high authority in this country that an investigation regard- 
ing the effects of movements of particles in the higher 
atmospheric strata was being undertaken by certain 
meteorologists in Germany. In the meantime, however, the 
results do not appear to have reached “the man in the 
street.“ 

Possibly, now that Prof. Langevin has applied the cor- 
puscular method to explain the molecular or ** Amperian " 
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magnet (vide Electrician, October 27th and November 8rd, 


‘Theory of Magnetism,” P. Langevin), we may hope ere 
long to see a great deal of light thrown on this mysterious 


branch of physics. 


In the résumé of papers by J. Stark on “ The Mechanism 


of the Electric Arc" there is a considerable amount of work 


of practical importance. He shows how yaporisat ion 
occurs, and how the positive and negative ions appear at the 
cathode. The so-called minimum potential of the arc is the 
sum of the falls of potential at anode and cathode. The 
anode fall is a variable depending on a variety of circum- 
stances, whilst the cathode fall is a potential of ionisation, 
which is independent of temperature and vapour pressures, 
and is a property of the substance. 

In this connection it is interesting to notice that A. A. 
Campbell Swinton has recently read a paper (abstracted in 
the ELEC. Rev. of December 29th, 1905) on the Transit of 
Ions in the arc. In this paper experiments are described 
in which the positive or negative ions are shown to be 
deflected into a Faraday cylinder, by means of a magnet, by 
a somewhat similar arrangement to that adopted by Perrin 
with cathode rays. A. A. C. Swinton’s results appear to 
show that the views enunciated by J. J. Thomson in his 
work “Conduction of Electricity through Gases are cor- 
rect. This theory assumes that the positive and negative 
electrodes respectively emit positive or negative ions, which 
travel through the arc in opposite directions, and the elec- 
trodes suffer from the bombardment. 

There is also an abstract from Chapter VI. of Dr. 
Larmor's Aether and Matter" on the Dynamical 
Theory of Electrical Action" and the Equations of the 
Electric Field, deduced by the principle of “ Least Action," 
a paper by Kaufmann on * Electro-magnetic Mass of the 
Electrons,” the earlier papers of Helmholtz on jets of steam, 
“ Lorentz on Theory of Electrons,” and many papers by 
J. J. Thomson, C. T. R. Wilson, Mc@lung and others of 
the Cambridge school referred to in Prof. J. J. Thomson’s 
own work, besides papers by Poincaré, Planke, c. 

Both these volumes are beautifully printed, and enough 
has been written above to show that such a collection of 


scientific papers on these subjects will be of immense use to 


students of physical science in this country and abroad. 

The reviewer does not notice any description of direct 
measurements of the velocity of the ions in chemical solu- 
tions, such as have recently been carried out by Steele, &c. 
Perhaps, however, this is too much of a physical-chemical 
matter to find a place here. | 

One very gratifying feature of this work is the notice 
taken of the immense amount of work done, and still 
being carried on, by British savants in this field. 


Elementary Electrical Engineering. By P. T. Wut. 


Wigan: Strowger & Son. 1905. Price 4s. 6d. net. 


The anthor of this book in his preface states that it is 
specially written as an introduction to the most advanced 
study of electrical engineering. In the opening paragraph 
of the first chapter we are informed that it is written in such 
a manner as to render it suitable to the requirements of the 
student, the mechanic, the works manager, the mining 


engineer, the wireman, &c. 
From any of these points of view, the book is open to 


serious objection. 

The author first attempts to define the volt, and admitting 
that this is a difficult task, there is no excuse for the 
following :—* The strength of an electric current passing 
round or through a circuit, depends upon the difference 
between two points in that circuit having regard to what is 
termed the potential of the electricity. Potential may 
be defined as the power to do work.” N 

The ampere is next dealt with. We read that :— It is 
usually defined as that quantity of current which could be 
sent through a conducting path of 1 ohm resistance by an 
E. M. F. of 1 volt.” 

In dealing with the roperties of the electric current, the 
author concludes with the following: “ The strength of an 
electric current is measured by the magnitude of the effects 
it can produce in a given time.“ No explanation is offered, 


to explain why ordinary cells fail. 


and we are told that no previous knowledge of electrical 
matters will be assumed. | 

In fig. 3 the author shows the direction of the current in a 
primary cell, but does not indicate wbich plate is the zinc 
and which is the copper. A list of properties which a 
primary battery should have is given without any attempt 

A Leclanché cell is 
briefly described, and this portion of the work concludes 
thus: A description of the chemical actions and reactions 
taking place in the cell will not be of much service, and we 
will now proceed to describe electric bells.” This in a work 
which, the author states, has been specially written as an 
introduction to the most advanced study of electrical engi- 
neering ! ! 

In dealing with telephones, the historical treatment is not 
very accurate, but we get a further insight into the objects of 
this work “ a text-book whose main object is to indicate the 
general principles employed.” 

A large number of diagrams of electric bell circuits are 
given, but no attempt is made to explain how a system 
should be designed for efficient and satisfactory working. 

The descriptions of wiring systems are neither lucid nor 
very accurate. We read that branch distribution boards are 
usually single pole, and we are referred to the diagram in 
order to get a clear idea of the distribution board system. 
This diagram only shows a portion of the main switchboard. 

In dealing with dynamos and motors, the author has not 
attempted to explain tue elementary theory of the subject. 
We are told that “ contrary to popular opinion, any dynamo 
can be connected up to run as a motor.” The method 
suggested by the author for testing the continuity of the field 


circuit of a motor is bad. 


Throughout the work, the author constantly uses technical 


terms which have not been explained. For example, in 
dealing with circuit-breakers, we read “the danger of the 
reversal ‘beating’ the operation of the instrument .is 
eliminated in the new design now upon the market.” The 


author states that shunted ammeters are polarised and cannot 


be used for alternating currents. This statement requires 


modification. 
In the Appendix we read that An important type of 


cell which is largely employed for test room and laboratory 


purposes is known as Latimer Clark's Standard cell ;” there 
is no suggestion that the cell is not also to be used for the 
same purposes as a Leclanché cell mentioned in a previous 


paragraph. 
This work is badly arranged, the information is fre- 


quently inaccurate and generally very badly expressed, and 
before the author publishes the promised work on higher 
electrical engineering, it is to be hoped that an endeavour will 
be made to correct this treatise, which at present is quite 
unsuited for the purpose for which it has been written. 


Physikalische Grundlagen der Gleich und Weehselstrom- 
technik. By A. KONIGSWERTHER, Ingenieur. Hanover: 
Jänecke Bros. Part I. Price M. 3.20. 

This is one of a series of electro-technical treatises issued 
in parts, such as are now so common in Germany. It is 


well printed, and has only 120 pages. 

The treatise is divided into six chapters— Electrostatics, 
Current Circuits, Magnetism, Electro-magnetism, Induction, 
Alternating Currents—and is intended for students with some 


knowledge of mathematics. | 


* 


| 1 

In tbe first chapter, = f£ [a is referred to as 
Coulomb’s Law, and it is mentioned that this was estab- 
lished by means of the torsion balance. The symbols refer 
to quantities of electricity, and the reviewer has never met 
with anyone who could prove Coulomb's Law under such 
conditions. However, this statement i8 found in many text- 
books, so that the writer is no worse than others in this 
respect. 

Electric potential, potential surfaces, capacity of condensers, 
and dielectric constants are discussed in the next five or six 
pages in the barest and scrappiest manner possible. The 
capacities of cylinders, &c., are stated, but not proved, and 
are given in electrostatic units. The theory of dielectrics is 


discussed in less than a page. 
E 
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Electrostatic units, &c., are explained in a few pages, and 
here electrostatic, electro-magnetic units, horse power, work, 
Joules, &c., are all mixed together in a very confusing 
manner. After proving that the dimensions of capacity = L 


this portion very appropriately stops short, finally stating . 


“a condenser raised to one volt, by a coulomb, has a 
capacity of one farad.” Coulomb and volt are defined 
thus :— : 
1 coulomb = 8:109 Li at} T^!, 
Potential = L5 Mi T-, 


is a volt is a three hundredth of this, 2 is not referred to 
ere. 

The-next chapter deals with Ohm's law—Kirchoff's laws 
are stated, but Wheatstone's Bridge is carefully avoided. — 

Electrolysis is dealt with in a page and a half, and contains 
a bare statement of Faraday's laws, without the reason why. 

The Peltiér effect occupies about three pages. What it’ 
has to do with Gleich and Wechselstrom, it is difficult to see 
zarth's magnetism, a more important matter, is dismissed in 
less than a page. ; 

Hysteresis curves are shown, but a discussion of f Hd I, or 


l 1 : = 0 . * 
re H d B, is avoided, Steinmetz's law being given instead. 


In fact, there is nothing of interest in this book. Any 
student reading it will find the usual style of thing, alter- 
nating current treated after the sine wave fashion with its 
accompanying vector diagrams. Form factors are given for 
waves of semi-circular, semi-elliptical, and other shapes, and 
finally, of course, it is casually noted that— 


A = A sin f 4, sin 3% f A; sin 5 .... 


The book is of little or no educational value, except as 
showing how not to do it, and in this respect does not. differ 
essentially from a good many English works dealing with 
similar. subjects. 

Of a treatise ostensibly written to explain the fundamentals 
regarding continuous and alternating currents, one would 
have expected better things. 


Wireless Telegraphy. By A. F. Cotins. New York: 


McGraw Publishing Co. 1905. Price $3. 


This work professes to treat wireless telegraphy in all its 
various phases in such a manner as to render it not only a 
popular exposition, but a work of utility to. the highly- 
trained specialist. Such, at least, appears from the preface 
to be one of the aims of the author. It cannot be said that 
he has succeeded. 

The profuse illustration throughout the work, in itself a 
very desirable feature, casts a glamour over the work which 
favourably impresses one at first sight ; but, unfortunately, 
the text is singularly weak and unreliable in many parts, nor 
is the author up to date in his treatment of the subject from 
a practical or theoretical point of view, important advances 
in the direction of tuning and combining resonant systems, 
brought into use at least two years ago, not being mentioned. 

It will not be necessary to dissect the work to reveal its 
weak points. They are general, in that the author fails. to 
display a sufficient grasp of the subject to indicate that he 
is qualified to edit an essay of the kind. Within the first 
few pages we find the term * weight" used in place of 
"mass." A little further on the copper grid polariser is 
stated to cut off waves when the wires of the grid are at 
right angles to the direction of the oscillations, and 
transmit them when the wires are in the same 
direction, Different theories of wave propagation are 
touched upon without being explained, but the illustra- 
tions used in the work are sufficient evidence that the author 
has failed to grasp the elementary principles of wave forma- 
tion, in that the detached waves are shown as electric fields 
precisely the counterpart of the electric field about the 
vertical conductor. The theory of conduction and reflection 
of waves by the upper strata of rarefied air is strongly 
supported by the author, who is apparently ignorant 
of the fact that rarefied air is not necessarily a conductor 
at all until it is made so by the effect of an electric dis- 
charge or other process. In the descriptive part, though 
less frequent, other errors distinctly traceable to bad infor 
mation are met with, though it must be admitted that the 


author is not entirely devoid of some ability in rendering 
his descriptions lucidly. | 
In a work by this author, one naturally turns to the 
section on “ Wireless Telephony“ to sce whether any further 
information is given as to the modus operandi of the Collins 
wireless telephone, of which numerous popular notices have 
appeared, but never a full technical description. The section 
in question is very brief and very disappointing. A system 
is mentioned which combines ¢arth leakage apparatus, and a 
Hertzian oscillator in some unintelligible manner, but it 
appears ciear that Hertzian waves have: nothing to do with 
the results obtained, and that there is little or no real value 
in the scheme. The author, in referring to the operation of 
this system, gives the following very clear (!) explanation :— 
“ The waves impinging on the receiving circuits surge with 
the same frequency, and have the same amplitude of 
vibration, though diminished volume of the original currents 
of the emitting circuits.” The italics are ours. 


BUSINESS NOTES. . 


4 


Trade Marks in Australia. — Messrs. W. P. 
THoMPSON & Co., patent agents, Liverpool, write as follows :— 
. The Australian Commonwealth Trade Mark Act came into force on April 27th 
last. Thetable of fees had not been issued at the date of our advices, but we 
now lcarn that the stamp duties are double those under the new English law. 
The Trade Mark Law extends to the whole Commonwealth, and any trade 
mark already registered in any of the States of Australia can be extended to the 
whole of Australia, unless previously applied for in any other state by'another 
party. In nearly all other points which concern an English trade mark owner, 
the Australian law is a copy of the new English law, with the exception, of 
course, that Australian persons, law officers and courts are substituted for 
English ones. As (subject to extremely strong proof of superior right by 
another party) the first applicant will be considered the rightful owner of the 
trade mark, and in other countries noted English firms have lost valuable trade 
marks through others registering their marks first, it is very desirable that all 
English firms wishing tehave their trade marks registered in Australia should 
-apply promptly. Numerous firms, indeed, have already through our advice or 
otherwise had their applications placed a month ago ready in Melbourne, so 
that the moment the Act cuine into force they could be entered for registration. 


Brush Contracts.—The following orders have been 
booked by the BRUSH ELECTRICAL ENGINEERING Co., LTD. :— 
For the Jarrow Tramways.-—Six double-deck tramcars oomplete with Brush 
trucks and motor equipments. : 
For the London and District Motor 'Bus Co.--15 motor- bus bodies. 
For the Wolsely Motor and Tool Co.—20 motor-’bus bodies. 


For the Great Yarmouth Corporation.- "Three double-deck cars complete with 
Brush trucks and motor equipmentse 


Turbine Contracts.—We learn that Messrs. C. A. 
Parsons & Co. are now. installing a plant for the Dublin Port and 
Dock Board, consisting of three 200-Kw. turbo-generators, together 
with boiler house, boilers, condensers, switchboards, cables, «c. 
They bave also just completed a large turbo installation in London, 
this plant consisting of four 500-K w. and four 2,000-kw. turbo- 
generators, complete with condensers, motor-driven pumpe, &e. 
Amongst the more important contracts which Messrs. Parsons have 
booked during the past few weeks are orders for :— 

One 3,500-kw. turbo-alternator and exciter, for the Newcastle-on-Tyne Electric 
Supply Co.’s Carville power station. . 

Two 500-& W. direct-current turbo-generators, for Messrs. A. Guiness, Bons and 
Co., oí Dublin. 

One 800.kw. turbo-alternator and exciter, including condensing plant, for 
Messrs. Preece & Cardew, for the Shanghai Council. 

One 2,000-kw. steam turbine, for Messrs. Vickers, 
Sheffield. 


One 400-kw. continuous-current turbo-generator, for the West Bromwich 
Corporation. 


One 200-kw. continnous-current turbo-generator, for the Morgan Crucible Co., 
Battersea, 


For Sale.— The General Post Office is offering cértain 
old stores for sale. The Bournemouth and Poole Electricity Supply 
Co. has meters for sale. Sunderland Electricity Department is 
offering fur sale certain steam dynamos, motor alternators, switch- 


board, and feed waterheaters, of which some particulars appear 
in our advertisement pages to-day. 


Thermit Rail Welding.— We learn that THERMIT, 
Lrp., are now carrying out the following contraets for rail welding: 
Leyton U.D.C. Tramways, about 18 miles; Harrow Road and 
Paddington Tramways, about 7 miles; Jarrow and District, about 
34 miles. They have also received an order from the Croydon and 
District Tramways, about 10 miles, and smaller orders from Liver- 
pool, London United Tramways, &c. They also hold orders for 
welding material and appliances from Glasgow, Plymouth, Notting- 
ham, Darwen, Cork and other authorities. 


Hodges’ Switches.—Messrs. Ceci, Hopurs & Co. 
write from Balfour House, E.C., stating that it has been brought to 
their notice that their“ V " type switch is being copied, and tbat 
inferier ones are now placed on the market under the same name. 
As they originated this switch many years ago to meet the require- 
ments for a switch with a large laminated contact surface, and low 
current density, and have expended much time and money in per- 
fecting it and getting it generally known, they do not wish it to be 
confused with imitations, f 


Sons & Maxim, of 
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Condensers for Steam Turbines.—A new form of 
condenser has been brought out by Messrs. W. H. ALLEN & Co., 
of Bedford. It is in the form of a foundation forthe Curtis type 


of turbine, the turbine being bolted directly upon the open top of 


the condenser, and the foot step of the turbine being within the 
condenser itself, so that there is no stuffing box for possible air 
leakage, and, exhaust pipes being eliminated entirely, a minimum 
chance of air leakage. Two forms are illustrated in Engineering, 
from which we take our description. One is of a surface condenser 
with the tubes divided and supported by dispersion or directing 
plates. There are two sete of tubes of 1 in. outside diameter, dis- 
posed apparently for four passages of the water, though the 
description states that several passes are made through the 
length of the condenser. The tubes are packed with callon and 
brass screwed ferrules. In the other type of condenser the same 
general arrangement is made, but the principle of jet condensing is 
adopted, there being four rings of bronze pipés in the condenser, 
each carrying a number of atomising nozzles, which spray the con- 
densing. water throughout the path of the exhaust steam. No 
particulars of ratios or capacities are given, which is a pity, for the 
location of these condensers scems to be very convenient and well 
designed. 


Exterior Lighting by Mercury Vapour Lamps.— 
The first installation of Cooper-Hewitt mercury vapour lamps for 
exterior lighting in this country is now to be seen outside the 
Tribune offices in Bouverie Street, E.C. The six lamps installed 
are each of 800 C. p., enclosed in a specially-designed weatherproof 
lantern, and give a brilliant mauve light, which illuminates the 
large building vith startling brilliancy. The lamps do not differ 
from the ordinary form now used extensively for indoor lighting. 
They are 45 in. long x 1 in. diameter, and work on a 200-volt 
direct-current circuit. It will be remembered that they are 


ExTERIOR LIGHTING BY Mercury Vapour Lamps. 


started by tilting the tube so that the mercury flows from one 
electrode to the other in a small stream. The metallic mercury 
momentarily connects the two electrodes, and as the stream breaks 
an arc is formed, which increases the vapour pressure. The vapour 
then becomes luminous. The lanterns, accordingly, had to be con- 
structed in such a manner as to make the tilting of the lamps 
possible. They are suspended on trunnions, by which the lantern 
and lamp are tilted together by hand. The weatherproof lanterns 
outside the Tribune offices were designed by the British Westing- 
house Co., who hold the patent rights of the Cooper-Hewitt lamp 
for the United Kingdom. | 


Trade Announcements.—The HonsrALI. DESTRUCTOR 
Co., LTD., of Leeds, whose foreign trade is increasing, are about to 
change their London address from 19, Old Queen Street, West- 
minster, S.W., to 110, Cannon Street, E.C. The head office will 
remain as heretofore at Leeds. The Westminster office has 
hitherto been conducted as a branch office with a small staff. The 
new city office will be under the supervision of the well-known 
firm, Messrs. Findlay, Durham & Brodie, who keep a large 
technical and commercial staff. After May lst, all postal com- 
munications should be addressed to The Horsfall Destructor Co., 
Ltd., 110, Cannon Street, London, E.C.,” and cables and telegrams 
as heretofore to Destructor, London.” 

Mr. David Alexander, A.M.I.E.E., of 43, Mains Street, Glasgow, 
has been appointed by the ApamMs MANUFACTURING Co., of London, 
their agent for the sale in Scotland of their patent Sturtevant 
“ Igranic” motor starting and controlling appliances. 

Messrs. Bray, MARKHAM & Riss, LTD. inform us that Mr. 
David Alexander, of 43, Mains Street, Waterloo Street, Glasgow, 


will not be their agent after the end of this month, and that they 
have appointed Mr. John A. Rudd, of 177, West. George Street, 
Glasgow, as their new agent. They have also appointed Mr. Arthur 
Pearson, of 27, Paradise Street, Birmingham, their sole agent for 
the Midlands, and are making arrangements to keep a stock of 
switches in Birmingham. pri 
Merssas. Harry May & Co., electrical engineers and contractors; 
have removed from Conduit Street, W., to 25, Savile Row, Regent 
Street, W. Exe eh hd 
Messrs. MoNTE-CALLow & Co. have recently been appointed 
sole selling agents for Great Britain and Colonies for direct- act ing 
electric capstans for continuous and polyphase current, manu- 
factured by M. Hillairet Huguet, of Paris. These capstans are 
intended specially for use in railway shunting yards, the Northern 
Railway of France having over 300 of these capstans in daily use 
on their system. The first of these were fitted in 1888, and are 
still working satisfactorily. The capstans are made entirely with- 
out gear, the capstan head being keyed on to the armature shaft. 


. Messrs. Monté-Callow are about to fix a trial one for an English 


railway in connection with important dock sidings. 

THE ELECTRICAL Co., Ltp., announces that Mr. Lestock-Forbes 
has Men to be manager of its Newcastle branch, and has left their 
employ. 

TRIUMPH BTOKER, LTD., announce that their registered office has 
been transferred to the works, 85, Kirstall Road, Leeds, where all 
future communications should be addressed. | 


Book Notices.—“ Repetitorien der Elektrotechnik.” 
Edited by A. Kónigswerther. Vol. X. Projektierung von Elek- 
Hi p d By F. Hoppe. Hanover: Dr. Max Jiinecke. 

. 3.80. ia 

The West Ham Electrical. Bulletin, of which No. 1 has just bee 
received, is being issued quarterly by the Corporation electricity 
department, with the object of securing the attention of the possible, 
consumer of eleciric light and power, and keeping him informed 
on certain matters regarding which he is in need of knowledge. A 
biographical sketch of the chairman of the Electric Light and 
Tramways Committee, a time-table and list of fares for the electric 
tràmways, and particnlars of a scheme for hire-purchasing electrical 
fittings are among the features of the April number, 3 

“ Photographische Aufnahmen von Radium Körnchen im eigenen 
Licht,” and Einige. weitere Bemerkungen über Blitze und photo- 
graphische Blitzaufnahmen.” By B. Walter. Excerpts from 
Annalen der Physik.. Leipzig: J. A. Barth. | 

“Technology Quarterly and Proceedings of the American Society 
of Arts." Vol. XIX, No. 1, March, 1906. Boston, Mass.: Mass. 
Institute of Technology. ; 

"Physical Review." Vol. XXII, No. 4, April, 1906. Lancaster, 
Pa, New York and London: The Macmillan Co. . 

" Proceedings of the American Institute of Electrical Engineers.” 
Vol. XXV, 'No. 3, March, 1906. New York: The Institute. l 

“ Fire Tests with Doors.” Red Book No. 111 of the British Fire 
Prevention Committee. London: The Committee. 2s. 6d. 

“Transactions of the American Electro-chemical Society." Vol. 
VIII. 1905. Philadelphia, Pa.: The Society. 


West Australian Contraets.—Owing to the slovenly 
manner, says the Electrical Record, in which tht specifications for 
the extension of the electrical plant of the Midland Junction 
Municipality and other municipal contracts had been prepared, 
the principal electrical contracting firms in the State wrote a letter 
of protest to the Council, urging that proper specifications should 
be drawn up by independent advieory engineers—failing which, 
they threatened to refrain from tendering. 


Consular Reports.—Roumania.—The German Consul 
at Bucharcst states that porcelain insulators for telegraph and tele- 
phone purposes are chiefly imported from Germany. In recent 
times, however, Austrian makers have quoted such low prices that 
the trade with Germany bas somewhat suffered. Electric lamps 
and accessories of all kinds find an increasing demand, owing to 
the installation of electric lighting in many of the towns. It is 
recommended that manufacturers should keep the market well 
supplied with samples in view of the increasing trade. Later in 
his report the German Consul states that the length of telegraph 
line in Roumania amounted to 7,012 kilometres in 1904, with a 
total length of wire of 18,383 kilometres. The development of . 
telephonic communication during the last 10 years has been very 
rapid. In 1904 there wa$ in the towns a length of line of 595 
kilometres with a double length of wire of 6,076 kilometres. There 
are 11 long-distance systems between towns with a length of line 
of 863 kilometres, and a length of wire of 2,283 kilometres. In 
addition there are 1,970 inter-departmental systems with a length 
of line of 19,396 kilometres, and a length of wire of 21,464 kilo- 
metres. Private systems amount to 768, with a length of line of 
2,353 kilometres, and a length of wire of 3,054 kilometres. There . 
are 128 central telephone stations, 2,682 public call offices, and 
3,127 subscribers. With reference to the tramways the Consul 
states that the town of Jassy possesses the most important system 
of electric tramways in the country, with a length of line of 17 
kilometres. Braila and Galatz have each 13 kilometres, whilst 
Bucharest possesses only 54 kilometres. On the other hand, the 
length of the horse tramway systems in Bucharest amounts to 444 
kilometres.  'The first line, built by an English company, was 
bought by a Brussels syndicate and electrified, as well as 8 
extended. The old company was styled the Première Socié 
Anonyme Roumaine de Tramways, but there is a new company 
styled the Société Anonyme Roumaine pour la Construction et 
l'Exploitation de Chemins de fer et Tramways. It is proposed to 
amalgamate the two companies, to convert the entire system to 
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electrical traction, and to make a further extension of 20 kilometres. 
There are at present in the country 5,512 kilometres of electrical 
tramways, and 44,598 kilometres of horse tramways. 

Sram.— The Austro-Hungarian Consul at Bangkok reports that 
the Siam ELgcTRIcCITY Co., of Bangkok, propose to p motor- 
omnibuses. ] 

PornAND.—The British Consul at Warsaw reports that in 1905 
little or nothing was done towards the introduction of electric 
traction for the tramways, but it is stated that if there be no 
further strikes or disturbances electric cars will commence 
running on October 1st next. To allow the complete programme 
for the electric tramways to be carried out, which includes the 
extension of the present system of 28 versts (19 miles) to 35 versts 
(24 miles), two viaducts have to be built, but it is not likely that it 
will be done thia year. Electric lighting is also promised tbis year 
for the streets through which the tramways will not run. Later in 
his report the.Consul states that owing to the generally disturbed 
state of the country the demand in 1905 was very small for 
machinery and mill furnishings, with the exception, perhaps, of 
electric motors, which were imported in anticipation of the higher 
import duty under the new tariff, which came into force on 
March 1st last. T | 

Costa Rica.— The German Consul in Costa Riea reports that the 
telegraphic communications of the country are controlled by the 
Government. The length of line amounts to 1,450 kilometres— 
about three times the length of railway line. Costa Rica is in 
communication with the outside world by means of a cable from 
Niear From San Juan del Sur a cable connects with Panama 
and South America, whilst another cable communicates with 
Europe, vid Galveston. There is no cable on the Atlantic Coast. 
Wireless telegraphic communication exists from Limon to Bocas 
del Toro and Panama. There are telephone systems in Limon and 
San Jose and between these two towns, altogether a length of line 
of 327 kilometres. 

Norway.—In a recent report the British Consul states that it is 
customary to send home to the Board of Trade such particulars 
and samples as can be obtained of contracts open to public competi- 
tion. These are chiefly municipal and government contracts for 
guch goods as clothing for the army and navy, coal (locomotive and 
gas), telegraph and telephone materials, fencing, rails, tarpaulins, 
railway tools, files, pipes and tubing. It is true a certain amount 
of preference is shown by the Government, though: not necessarily 
by the municipal authorities, to Norwegian manufacturers, where 
such exist and compete, but there are many cases in which such 
are absent, and othera are therefore on an equal footing, both as 
regards treatment with respect to preference and in payment of 
In thecase of Government contracts, it is desired 
that tenders shall be sent in by agents—of what nationality is 


recent occasions in the case of Navy contracts, which, in the case of 
foreign firms “ well known " to the authorities, may be tendered 
for direct. A list of persons likely to be prepared to tender for 
British firms is sent home to the Board of Trade from time to time 
for the information of applicants, thus effecting a savirg of time 
when the period allowed for tendering is short. 
hand, it should be noted that comparatively new firms have little 
chance of obtaining these contracts, there being a tendency to avoid 
giving them to firms if any doubt exists in the minds of the 
authorities as to the would-be contractor's complete ability to carry 
out the contract. 

Negotiations have for some time been going on between the town 


electric power—up 
works to be erected by the said company at that port. The negotia- 
tions have been carried so far that the town council has agreed to 
offer the power at the smelting works at a price of about 35 kronen 
(about £1 19s.) per horse-power for a period of 50 years on certain 


conditions. 


Dissolutions and  Liquidations. — TELESCRIPTOR 
SympicATR.— May Sth lis the last day for the receipt of proofs 
for intended dividend. Liquidator, Mr. E. Waterhouse, 3, 
Fredericks Place, Old Jewry, H.C. 

FRENCH ELECTRIC LIGHTING BOARDS, LrD.—Creditors must send 
particulars of their debts, &c., to the liquidator (Mr. W. H. Pannell, 
13, Basinghall Street, E. C.), by May 27th. 

Kaus ZEROGRAPH SYNDICATE.—À meeting is to be held at 27, 
Powell Street, Goswell Road, E.C., to hear an account of the 
winding-up from the liquidator (Mr. H. Beevor Harvey). 

THE PATENT REGENERATIVE FURNACE Co., Lrp.—Meeting to 
be held at 13, Basinghall Street, E. C., on May 29th, to hear an 
1 of the winding- up from the liquidator (Mr. W. Hardy 

ing). 


Catalogues and Lists.— Referring to our note on “ The 
Magnet," which appeared in our last issue, the statement that it 
was issued by the BRITISH WESTINGHOUSE Co. was, we are informed, 
incorrect. No name of publisher appears on the paper, but as 
most of its articles dealt with Westinghouse material we thought 
we were safe in making the statement alluded to. To prevent 
a wrong impression being gathered, we may add that the contents 
do not partake of the nature of a catalogue. ; 

MESSRS. S. Wonr & Co., Southwark Street, S.E.— Illustrated 
price list of electric grinding machines. 

VORTEX PuLLBY AND BeLtTING Co., London, E.C.— Price list of 
many sizes of B. B.“ wood-split pulleys, also of leather belting. 

MESSRS. ARTHUR Cont & Co., Camberwell New Road, S.E.— 
Wholesale price list of insulating hard or flexible vuleanised fibre 
Balata, gutta-percha and cotton goods, &o. 
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The Brush Budget for April is as attrac 
and illustrations 88 any previous issu: 
reproductions of tramway systems, railw 


ally driven machinery, switchboard and 
company has recently been engaged, appe 


Davies Patent BOILEB, Lrp., 28, Vict 
booklet describing their patent water-i 
extracts from a report on tests made 
September last, by Mr. H. J. Donkin i 
W. J. Harding in October. 

AUTOMATIC Fire HYDBANT AND ENG 
Minories, E.C.—Small pamphlet giving 
of their automatic fire hydrant and com! 

MASCHINENFABRIK OERLIKON, Oerl 
Wüthrich, manager), Oswaldestre House 
W.C.— We have received a copy of the E 
pany's turbine pamphlet. It contains 
produced views of Oerlikon steam turhin 
supplied on the Continent, also of severa 
where they are made. There is 
descriptive matter, accompanied by sec 
and steam consumption and efficiency cu 
bine department has of late been great 
informed, is now working in full swing 
through the shops of from 500 to 4,000 
will be extremely busy for some conside 

Messrs. ELLIOTT BROS., Lewisham.- 
company's series .A. C. 74, detailing ] 
current instruments for use with trans 
with type GG a.c. instruments; and 1 
hysteresis tester. 

- Messrs. W. H. BAILEY & Co., I 
giving illustrations, sectional and other 
particulars of the „ Key-ring " steam stc 
valve-seat. 

TcboR ACCUMULATOR Co., Lro., 1l 
Catalogue (40 pp.) of stationary cells. 
the company’s works at Dukinfield, nea 
batteries employed by the Soutbam] 
power station, those ia the service of 
Brush Co. at City Road station, and t 
of the Cardiff Ccrporation. Full de 
various types of batteries and their 
tables of prices and details. Dimens! 
business information are included. T 
special attention to the question of sm 
ing themselves to the same extent to 
which hitherto they have been chiefly | 

LONDON SHAFTING AND PULLEY Co 
— Illustrated price list of shaftiug, P 
Prices of different sizes are get out 
* Mersey " motors and dynamos are als 

TAE ELECTRICAL. Co., LTD., Lond 
giving prices of Sunshine” flame | 
giving prices and a few particulars of 
card of designs and prices for multipl 

Messrs. Davipson & Co., LTD., : 
giving an illustrated account of the 
fires. One of the views shows a mo 
service of the Belfast Corporation trà! 

Union ELECTRIC Co., LTD., Lond 
“ Noris-Excello” arc lamp carbons fc 
currents. The list covers a large ral 
and gives the equivalent in inches of 
pieces. 

Messrs. L. ANDREW & Co., 2, Ci 
chester.— Wholesale price list of indi 

Messas. KRUPRA & JACOBY, Watlin 
sheets for their new catalogue, also 
and other lists belonging to the c 

lists particularise incandescent elec 

Liliput arc lamps, radiators, and car 

LAHMEYER ELECTRICAL CO., LTD 

New controller list No. VI. E., whic! 

ard brought up to date. These 

described, are for electrically-driven 

variable speed machines, and t 

a large number of crane-maker 

Controller resistances, continuous à 

&c., are detailed. The outer case of 

cast-iron, and each controller has 

prolongs the life of the contacts 
formation as to the rating of th: 
connections, and prices. The compa 
controller for mining work, a sampl 
recent Electrical Exhibition, Olym] 


Quick-Break Switch Pate 
drawn to patent No. 11,086 (1902) f 
voltage change-over switch, with 
other useful and ingenious features. 
gold or taken on royalty, we are 1D 
to expire. 


Bankruptcy Proceedings 
electrical engineer, Buxton.—A rec 
90th on debtor's own petition. 
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H. Joxzs and G. L. OATERALL (Jones & Oathrall), plumbers and 
electrical Wrexham. — First and final dividend of 


a 7id., payable May 12th at Crypt Chambers, Eastgate Row, 
ester 


WX. WENHAM, electrical engineer, Croydon.— Discharge suspended 
for three years from March 13th, 1906. 

Ropert Boyp, electrician, Llandudno.—Receiving order made 
April 17th on creditor's petition. 


LIGHTING and POWER NOTES. © 


Bilston.—The electric lighting installation at the new 
Stonefield Schools is being carried out by the District Electric Co., 
of Wolverhampton and Stourbridge, for the Education Committee. 


Brighton.—The T.C. on April 19th decided to reduce 
the alternative flat rate for energy supplied to places of worship 
from 4d. to 3d. per unit, The arrangement under which certain 
places of bio | have been supplied at 1d. De unit for lighting 
during i bours on the time switch system: will be 
determined as from June 30th next, owing to the system having 
been abused. f 

Bury.—The electricity undertaking shows a net profit of 
£2,600, or £300 less tban in the previous year. The lessened profit 
is accounted for by a reduction made in charges for energy and a 
rearrangement of the contribution towards establishment 
charges. 

Canada. — DRUMMONDVILLE. — Work on a municipal 
electric lighting plant is about to commence. The contracte for 
the hydraùlic machinery and generators have been let to the Jenckes 
Machine Co., of Sherbrooke, Que., and the Canadian G.E. Co., 
Toronto. A turbine, under 11 ft. head, will develop 240 H.P. at 
90 r.p.m. i 

PEMBROKE.—The Pembroke Electric Co. has recently awarded 
contracts for the machinery for their new power plant on the Black 
River. The plant consists of two 900-H. . water turbines to operate 
under 120 ft. head. Each will be direct connected to a Westing- 
house 500-kw. alternating current three-phase generator. For 
driving the exciters there will be provided two 15-in. turbines, each 
of about 50 H. p. The hydraulic machinery is being furnished com- 
plete by the Jenckes Machine Co., and the order for the generators 
and exciters has been placed with the Canadian Westinghouse Co., 
Montreal. | 

VANCOUVER.— The C. C. has resolved to ask the Britisn Columbia 
Electric Railway Co. for a reduction in the rates for incandescent 
. electric lighting, promised last year by the management. 


Cardiff.—The question of street lighting is being con- 
sidered by the Corporation. The city engineer has submitted a 
plan showing the streets already lighted by electricity, and those 
in which mains are laid, but which are lighted by gas. It was 
stated that the municipal authority was paying the gas company 
about £10,000 a year, plus £3,000-£4,000 in wages in the Corporation 
gas department. How does this compare with the cost of clectric 
light? Mr. Harpur, the city engi eer, is to prepare a statement on 
the point. 

Cheshunt.—The North Metropolitan Electric Supply Co. 
is prepared to enter into a new agreement with the T.C. in regard 
to the E.L. prov. order promoted by the company. The new order 
includes the whole of the original area of supply, and a clause for 
purchase by the Council; the average charges for private lighting 
are not to exceed 34d. per unit, and the price for public lighting is 
fixed at 3d. It was stated that a fine of £250 may be imposed if 
the company does not carry out the order within two years. 


Continental Notes.—ITALv.— The authorities of the 
Province of Parma have granted a concession for the utilisation of 
the water-power of the River Cedra at Monchio, for generating 
electricity for lighting and power purposes in the district. 

A new company, La Societa Elettrica della Gera d'Adda is to 
put down a plant tolight Romano di Lombardia and Caravaggo 
by electricity. 

Bor GAnIA.— Tbe Bulgarian Ministry of War has just invited 
tenders for an installation of electric lighting in the military school 
in Sophia. 

SwEDEN.—The Board of Trade Journal in its issue of April 5th, 
stated that the Swedish Government was contemplating a request 
to the Riksdag fora grant for the establishment of a power station 
at the Trollhitten Falls. H.M. Legation at Stockholm now 
reports that a Bill has been introduced providing for the purchase 
of other waterfalls throughout Sweden belonging to private 
individuals, A sum of 5,000,000 kroner (about £277,000) is requested 
for the purpose, in order to enable the Government to carry out a 
scheme of working the State railways by electricity. 


Coventry.—The E.L. Committee of the Corporation has 
prepared a report stating that it is necessary that further 
extensions to the undertaking should be carried out at the earliest 

ible moment, and has submitted the following scheme :—(1) To 
dispose of the following—(a) the 100 and 200-xw. Fowler engines 
and alternators; (b) the 300-K w. alternator connected to the 
Belliss engine, but not the engine. (2) To replace the present 
single-phase alternator connected to the Belliss engine with a 
two-phase alternator, £500. (3) To purchase two 600-xw. seta, 
£13,660 (with concrete foundations, £14,050). (4) Three new 


boilers, £3,450; steam and water pipes for boilers and ‘engines, 
£750. d Extensions to boiler house, £1,000. (6) Eoonomiser, 
£500. (7) To remove the present switchboard and substitate a 
modern cellular switchboard, £2,000 ; sub-station at works, £250. 
(8) High tension feeders with distributors, £7,500 ; providing meters 
and services to use in connection with the extra supply of energy, 
£2,000 ; transformers, with switch-gear £3,000 ; total, £35,000. The- 
above scheme will increase the cápacity of the undertaking for the 
supply of energy from 1,400 Kw., as at present, to a total of 
2,700 xw., which will be ample for some time to come. 


Indla.— HoodHLT RivER.—Advice to hand from Cal- 
cutta brings information that an application has been lodged by 
Messre. Killick, Nixon & Co. and Mesers. John Fleming & Co. for 
a licence for electricity supply for power and traction purposes, 
and (in bulk) to authorised distribntors for private and public 
lighting. The area which will be covered by the proposed under- 
taking excludes the City of Calcutta, but extends from Hooghly to 
Budge Bridge, its boundaries following the railway lines on the 
north, east and west. Within the district there are a large 
number of jute and other mills, using at present about 120,000 H. P. 
Power is also sought to supply energy for lighting any premises to 
which the licensees are supplying power. 


Lancashire.—At a conference of local authorities held 
at Manchester on April 19th, to consider the Lancashire Electric 
Power Co.'s Bill, it was announced that the company had agreed to 
insert clauses in the Bill, providing that they should obtain the con- 
gent of any T.C. or U.D.C. having a prov. order for E.L. before pro- 
ceeding to supply energy in their districts. 


Leeds.—A L.G.B. inquiry was held on the 19th inst. 
into an application of the Corporation for sanction to borrow 
£3,471 for the erection of an electric lighting and gas depót, 
During the hearing it was stated that the money had been spent 
before the application to borrow it was made. 


Liverpool.—4A short time ago a movement was started 
in Liverpool to obtain a reduction in the charges for electricity for 
lighting, the matter being dealt with on behalf of consumers, 
chiefly by a Traders’ Association. As the result of the negotiations, 
the E.P. and L. Committee has decided to recommend to the 
Council that some concession in the matter of price be made to 
cohsumers. 


London.—Srokk NEIN dTON.— It was agreed at the 
Council meeting on Tuesday to give notice to the Hackney B.C. to 
terminate the contract for the supply of electricity in bulk. 

SouTHWARK.—As the sum charged by the Council against the 
rates for electricity supplied to the public lamps, is at the rate of 
2°52d. per unit, the London Electric Supply Corporation has 
offered to supply the Council with energy for the lamps at the rate 
of 14d. per unit. The Committee has reported having gone into 


. the offer, and recommends the Council to take no action in the 


matter. : 

HAMMERSMITH.— We regret that, in our issue of the 13th inst., 
we inadvertently stated that the profit on last year's working of 
the municipal electricity works was £519. This is really the 
estimated profit for the current year, ending in 1907. 


Mexico.—Further concessions have been granted in 
respect of hydro-electric power plants, according to the Board of 
Trade Journal. Permission to import free the machinery and : 
apparatus necessary for the particular schemes sanctioned, has also 
been granted. 


Newcastle.—A meeting of the Special Committee of the 
Corporation was held on 21st inst., to consider the Electric Supply 
Co.'s Bill promoted in Parliament. The Newcastle Chronicle states 
that as a result of the meeting, there is a likelihood of an agree- 
ment being come to between the Corporation and the company, 
and, if this is the case, there will be no opposition raised by the 
Corporation. 


New Zealand.—Warur.—Mr. E. K. Scott, of the 
University of N.S.W., recently i d the power plant that is 
being installed at the Waihi Grand Junction Gold Co.’s Mine for . 
supplying energy for winding and crushing. We give a few par- 
ticulars of the plant from a description published in the Wathi 
Telegraph. The plant equipment consists of three B. & W. boilers 
of 10,000 lb. steam capacity at 180 Ib. per sq. in. pressure, fitted with 
superheaters; Weir feed pumps and Edwards air pumps, together 
with a Green economiser, are also installed. In the engine room. 
three Parsons-Brown-Boveri turbo-alternators bave been erected. 
Each turbine is of 600 H. p., and was supplied by Messrs. Richard- 
sons, Westgarth & Co. The generators are three-phase, 50 cycles 
at 550 volts, and are driven at a speed of 3,000 r.p.m. The switch- 
board was supplied by Messrs. Brown-Boveri, and the generator 


. panels are fitted with overload magnetic cut-out switches, with 


time relays. The various motors in the power station are by the 
same makers, and work with three-phase current. The 40-stamp 
battery is driven by a rope-drive from a 150-H.P. A. E. G. motor, and 
a similar motor drives the crusher and tube mill. The erection of 
the buildings was commenced in October last, and it was expected 
to put the plant into operation at the end of last month. The 
electric winding engine, which has been supplied by the Inter- 
national Electric Co., of Liège, is driven by a 300-H. . motor, sup- 
plied with direct current from a motor-generator. A fly-wheel 
generator, with fly-wheel weighing 6 tons, is interposed to take 
up variations in load, and neutralize the demands on the 
generators at starting. The consulting engineer to the scheme is 
Mr. Percy Allen, of Runcorn, Cheshire, 
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g ‘Nottingham. —À deputation representing some of the 


traders of the city, waited upon the Electricity Committee last 


week to ask for a reduction in the price at present charged for 
electricity. 


Roehdale.—The profit; on the electricity department 


for the past year’s working is about £3,600. It is proposed to place 


£2,000 to reserve fund and devote £1,600 to the relief of the rates. 


South Africa,—East Lonpox.—From the Cape Argus 
we learn that a scathing report has been presented to the T.C. by 
Mr. J. M. Lambe, the town electrical engineer, on the existing 
electricity scheme. He condemns the plant and appliances in 
practically every department, and describes the present power 
station as unsafe, the methods of handling coal as wasteful 
and unbusinesslike, the tramways likewise being capable of great 


improvement. He has submitted schemes for the erection of a new 


r 


power station, and proposals for various improvements generally at 
a cost of about £45,000. 


South America.—BvuENOS  AvREs.— The German 
Electric Light Co. is installing turbo-generators in the power 
house near the docks. This station is being considerably increased 
to meet the demand of the electric tramway companies. The 
Bahia Blanca North-Western Railway Co. will also install turbines 
at Bahia Blanca. These two pianta will be the first turbine 
installations in the country. 


' Southend-on-Sea, —As mentioned last week, a discus- 
sion recently ensued on the question of obtaining offers to take 
over the light railways and electricity undertakings. The motion 
that the Light Railways Committee be instructed to take the 
necessary steps to this effect was, however, rejected. It was stated 
‘that the capital outlay on the former undertaking had been 
- £84,365, and the loss up to 1905 had averaged £1,147 per annum 
for the four years; the estimated profit for this year is but £30. 
On the E.L. acheme, £99,632 had been expended, and the loss 
has averaged £700 a year. One year a profit was made. 


Stoke.—To meet the demand for energy during the 
coming winter, the T.C. has decided to extend its plant, and & 
L.G.B. inquiry was held recently into an application for sanction 
to borrow £5,748 tu carry out the work. 


Topsham.— The P. C. has decided to have the streets of 


the parish lit by electricity. 
local Electricity Supply Co. 


West Ham. —As mentioned a week or so ago, the Cor- 
poration has reduced the price of energy for lighting from 4d. to 
Jd. From June 30th next the charge for power purposes is to be 
reduced to 1d. per unit, and any consumer using a motor is to be 
„allowed to use for lighting at power rates a number of units 
equivalent to 10 per cent. of the total used for power. The usual 
discounts are to be allowed off both lighting and power accounts. 


Current will be supplied by the 


TRAMWAY and RAILWAY NOTES. 


Argentina.—The British Consul at Buenos Ayres in a 


recent report states that there is in Argentina a length of tramway - 


line of 310 miles. The number of passengers carried in 1905 
amounted to 168,000,000 and the receipts to £1,536,000. 


Blackpool.—From Good Friday to Eagter 
inclusive over 300,000 passengers were carried on the Corporation 
vars, an excess of 42,000 on the previous year. The receipts were 
over £2,200, an increase of £337 over last year's takings. The total 
surplus on the tramway undertaking for the year ended March 31st, 
after paying all expenses, was £6,384, The total revenue for the 
year was £50,875. The net surplus on the electricity undertaking 
for lighting and other purposes was over £6,000, a large 
increase, and the best year’s working since the establishment of the 
works. 

The fares during the holidays were twopenny stages, and these 
have been reduced again to penny stages until the beginning of the 
Whitsuntide holidays. 


Bury (Lanes)—The Corporation electric tramway 
undertaking last year yielded a net profit of £3,300, against £450 
in the previous year. The gross profit was £19,567. 


Canada.—The annual report of the Minister of Railways 
and Canals shows that during the last fiscal year ending June 30th 
the mileage of electric railways, chiefly comprised in the tramway 
systems of various cities, increased from 767 to 793, and their net 
earnings (4687, 800) showed an increase of £62 368, the paid-up 
capital being £12,207,000. 


Continental Notes.— Itary.—The Societe pour le 
Traction Electrique, of Milan, has recently completed the installa- 
tion of a line of electric automobiles on the trolley system without. 
rails. between Spezzia and Portovenere. The road is very dangerous, 
having curves with a radius of 7 metres with very steep slopes. 
The power is transmitted by two copper wires of the ordinary 
trolley type at a height of 5°50 metres and a distance of 35 cm. 

apart, carried by large double-T iron posts with tubular brackets, 
Ar regards suspension and insulation, the system is similar to that 


l for tramways. | 


Tuesday ` 


The electrical energy is furnished by the power 
station for the Spezzia tramways at a pressure of 500 volts p c. The 
catriages are constructed on the automobile system, and weigh only 
about 1,500 kg., holding 14 passengers each. The electrical equip- 
ment consists of two 4-H.P. D.C motors, placed on the rear axle and 
directly driving the rear wheels. The carriages are provided with 
electric lighting and heating, and are in every respect extremely 
comfortable and substantial. The trolley, on the Cantona system, 
has given the best results, and curves of moderate radius may be 
traversed at a speed of from 20 to 25 kilometres. The section 
between Spezzia and Fezzano has been open to traffic for a little 
over a month, and is served by two cars, which run from 6 a.m. 
until 8 p.m: , making 20 journeys or abont 140 kilometres per day. 
The military authorities have not yet given permission for the cars 
to run past the powder magazine at Panigaglia. The service has 
been warmly appreciated by the public, and it is stated that other 
similar lines are to be initiated in the district of Spezzia. The 
same company has installed two other trolley services, one at Pavia 
for the Société pour Entreprises Electriques. A line is also to be 
installed in the Place d'Armes, at Milan, for the use of visitors 
during the exhibition. It is stated that this system of transporta- 
tion hasa great future in Italy, owing to the lack of means of com- 
munication and the abundance of water-power auitable for electrical 
purposes, TB 

SwITZERLAND.—The Fewille Fédérale Suisse of April 4th contains 
copy of laws granting concessions for the construction and working 
of electric railways between Ulster and Pfäffikon; between 
Schwamendingen and Uessikon; Zweisimmen and Lenk; and 
between Lugano and Dino.— Board of Trade Journal. 

SPAIN.—' The Electrica Alhamena Co. intends constructing an 
electric power station for supplying energy to the towns of Alhama, 
Totana and Librilla for industrial purposes. 

The Sociedad de Gas y Electricidad has been authorised to con- 
struct àn overhead transmission line from its station on the River 
Tambre to Santiago and to Conxo. 

A new electric power station has been recently ‘opened nt 
Illesca. 

A company was formed recently at Madrid with the object of 
developing two waterfalls of about 40,000 H. p. in the Province of 
Salamanca, to light Salamanca and the town of Porto. 

A concession for an electric tramway passing through the 
Glorieta d'Atocha and the Paseo de las Delicias, has been granted 
to the Société des Tramways de l'Est of Madrid. 

A new electric tramway will shortly be constructed between 
Zumarraga and Ascoitia. 


- Exeter.— The Tramway Committee, proposing to estah- 
lish a system of motor-’buses as feeders to the tramway servicc, has 
experimented with a 'bus sent down from London by Straker aud 
MacConnell, Ltd., of the single deck type, capable of carrying 18 
passengers. The Committce ran it for two hours, traversing some 
hilly roads in the outskirts of the city not served at present by the- 
tramway. The first year’s working of the Exeter tramways having 
shown a profit of nearly £2,000, the City Council is anxious to 
mect the demand for improved locomotion from inhabitants of out- 
lying districts. 


Gloucester.— The special report of the general manager 
of the Corporation Light Railways (Mr. Leonard Johnston) on the 
financial position of the undertaking, with particular reference to 
the question of fares, shows that the estimated loss on the year's 
working is £3,254; but taking into consideration the full capital 
repayments which have to be provided in the coming year, the 
a nount required to be raised from rates is increased to £4,863. 

Examining critically the whole situation in the light of ex- 
perience, and the collated returns of 55 other towns where the 
tramways are under municipal control, Mr. Johnston finds that 
Gloucester is giving a better service than 19 other towns out of 
51; that Gloucester ranks seventh in operating costs; that the 
system was not too costly in construction; and that out of 55 
tramways, Gloucester is the sixth lowest in receipts per car- mile, 
the five which are lower having all adopted halfpenny fares, and 
with one exception they are losing money. 

The root of the trouble is that Gloucester i8 not taking enough 
money per car-mile, and the respect in which Gloucester differs 
from the majority of systems is in the adoption of halfpenny fares. 
Out of 77 systems of which inquiries have been made, only 14 have 
adopted halfpenny fares over their whole system. Six of these 
are in large towns of over 100,000 population, and therefore only 
eight serving an approximately similar population to that of 
Gloucester have seen fit to adept halfpenny fares. 

Mr. Johnston quotessome representative tramway managers against 
halfpenny fares, and points out that their abolition would not 
affect the workmen's cars, which, by the terms of the order, must 
run at a maximum fare of a halfpenny for every mile. The half- 
penny passenger crowds out the long-distance rider, particularly 
when a sudden shower of rain creates a rush of traffic. 

‘The committee adopted the general manager's suggestion for 
the abolition of halfpenny fares except in the case of workmen, and 
also his proposal for the retention of the present stages with a 
minimum fare of 1d. 


Hastings.—The T.C. has decided to authorise the 
Hastings Tramways Co. to adopt the Dolter system of surface con- 
tact electric traction for the tramways along the Front Line. . The 
Council had endeavoured to induce the company to adopt the under- 
ground conduit system, and to agree to a certain lay-out of the 
tracks, both of which propositions were absolutely rejected by the 
company. The latter also declared its intention to request the 
B. of T. to appoint an arbitrator if further delay took place. Tbe 
Council agreed to allow double track te be laid on the Front Line, 
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as suggested by the company. The work is to be carried out by 
the National Electric Construction Co. for the Tramway Co. 


London. — METROPOLITAN Districr Ramway.—On 
Saturday last the front carriage of a train from Wimbledon took 
fire. All danger was averted hy the prompt detachment of the 
burning carriage, and no great harm was done. 

L.C.C.—The total receipts of the L.C.C. tramways for the year 
cnded March 31st last, 
£97,422 over the previous 12 months. The route mileage is now 
51 against 46:62 at the same period of 1905. , 

METROPOLITAN Rarrway.—It will be noticed in our Returns 
Table that there is a decrease in the company’s. receipts as com- 
pared with the corresponding period of last year. Asan explanation 
of this, the Metropolitan Railway from Harrow South Junction to 
Verney Junction, including the Chesham branch, was transferred to 
the Metropolitan and G.C. Joint Committee on April 2nd last, and 
the figures for the current year include only the Metropolitan Co.’ 8 
proportion of the joint lines earnings. 

BAKER STREET AND WATERLOO RAIL WAV. — The receipts on this 
line continue to decrease lamentably, the traffic obtained being less 
than one-third of the estimated amount. It is hoped that the 
extension of the line to the Elephant will reverse this tendency, 
the present southern terminus being inconveniently situated. 


Maidstone.—The B. of T. has sanctioned the extension 
of the electric tramway from High Street to Loose. 


Manchester.—The annual report of the Manchester 
Tramway Committee, just issued, brings out some interesting facts 
with regard to the city tramway system and its working. Prior to 

municipalisation the old Manchester Carriage and Tramways 
Co. paid the Corporation a rental of £23,000 per annum for the 
use of the lines for horse traction. With that their liability 
ceased. The Corporation, as owners, had to maintain the track 
and provide for a sinking fund and for repairs and renewals. In 
the early years of the lease the Paving Committee put aside a sum 
yearly for renewals, but this arrangement the City Council stopped, 
and the money was diverted to other uses. ‘The result was that, 
on the expiration of the lease, there was no reserve out of which 
the cost of renewals could be met, and money borrowed came into 
tbe capital account of the Tramways Committee. In regard to 
reserve, renewals and depreciation this Committee has all along 
adopted the original policy of the Paving Committee, and, in addi- 
tion to paying for ordinary repairs, has put aside each year a sum 
sufficient to pay for the renewal of the whole of the tramway 
track at the end of 10 years— the estimated “life” of the tramway 
lines. 

When it ceased to have 4 renewals reserve fund, the Paving 
Committee handed over £12,000 of the £23,000 it received yearly 
as rental in relief of the rates. Tbe renewal fund now stands at 
£250,000. The Tramway Committee pays over £50,000 a year to 
the city treasurer—a sum equal to 31d. in the £ on the city assess- 
ment. Ihe people not only benefit in this way, they have also the 
advantage of greatly reduced fares. In the days of horse traction 
the average fare per passenger was 2d.; to-day it is l'19d.—a 
reduction of nearly 50 per cent. The tramways serve a population 
of about 750,000, which is carried 169 times a year. In addition, 
the wages of the workpeople have been substantially increased, and 
the cost is defrayed by the department of paving the tramway 
track and 18 in. of the roadway on either side of the metals. 
Rent of leased lines and other charges cost Manchester £13,778 
annually. 


Rochdale.—The Corporation Tramways Committee 
reports gross receipts on the electricity works amounting to 
£43,034, and working expenses (which include £2,867 for repairs) 
£23 907, leaving a gross profit of £18,267. During the part of the 
year when the old steam trams were running the receipts werc 
£430 and the expenditure £562, which left a deficit of £132, 
reducing the net profit to £18, 135. This, with £40 received from 
the Heywood Corporation in respect of interest and sinking fund, 
provided in respect of cars, makes the year's profit. £18,174. Of 
this sum interest on loans will absorb £11 ,070, income-tax £633, 
sinking fnnd £4,813, lease of lines in the Littleborough Urban 
District £1.820, and Heywood Corporation's share of the receipts 
£274. These items amount to £18,609, which leaves a net deficit 
on the year of £134. Last year the deficit amounted to £8 „358. 
The committee intends to redure the fare on the circular route 
to 1d. 

The B. of T. has granted a provisional order to the T. C. author- 
' ising the construction of additional tramways in the borough. 


Southend-on-Sea.— The T.C. has applied to the B. of T. 
for a loan of £6,974 for tramway purposes, rendered necessary by 
the extension of the system to Shoeburyness. It has been suggested 
that the tramways should be leused to a company. 


U.8.A.—Cuicaco.—Mayor Dunne has issued a reply to 
Mr. Dalrymple's report on the tramway question, in which, while 
admitting the value of that gentleman's advice on technical and 
commercial matters, he discounts his opinions on the fitness of 
American municipalities to conduct such an enterprise. The city 
of Chicago, he says, decided to municipalise the tramways long 
before the coming of Mr. Dalrymple, and a recent decision of the 
Supreme Court of the U.S.A. has greatly facilitated the process. 

According to the Electrical World of April 7th, by a referendum 
vote the people of Chicago have declared in favour of the municipal 
ownership of the tramways, but against their municipal operation. 
They bave also authorised the issue of certificates to the value ot 
£15,000,000 for the purposes. . 2 


amount to £760,629, an increase of . 


West Ham.—The T.C. has applied to the L.G.B. for 
sanction to borrow £62,300 for the purpose of extending the tram- 
way system. The debt of the Corporation exceeds three millions 
sterling, and the loss on the clectrical metet amounts to 
47, 206. 


TELEGRAPH and TELEPHONE NOTES. 


Alpine Telephone.—According to the Globe, the tele- 
phone is to be invoked as an additional security against disaster to 
climbers in the Alps. An instrument is to be fixéd in the refuge 
on the mountain of the Tre Croci, in the Como region, at an alti- 
tude of about 3.100 ft. 


Argentina.— There has been a considerable increase in 
the postal and telegraph services; 1,928 offices are open, 
being an increase of 50 over 1904. The National Government 
owns and works 15,400 miles of telegraph lines, in addition to the, 
system maintained by the provinces and the railways. Therevenue 
of this service for 1905 was £68,700, some £5,500 more than was 
anticipated. 


California.—The telegraphic system has been entirely 
disorganised by the recent earthquake ; all wires leading eastward 
have been destroyed ; and though communication has been partially 
restored, the panic in the city is so great and the wires so blocked 
that details of the catastrophe are conflicting. Those telegraph 
offices which escaped the effects of the earthquake were burned. 
The Washington authorities hurriedly connected the Eastern-wire- 
less telegraph stations with Goat Island, in San Francieco Harbour. 

A Laffan dispatch stated that all the Western Union wires were 
down, and that all clocks stopped at 5.15. 

The Atlantic companies are still refusing messages for San 
Francisco. 


Canada.— The Electrical World states that the Dominion 
Government has abandoned the proposal to nationalise the tele- 
phones of Canada, adopting instead the policy of bringing the Bell 
and other companies under the control of the railway commission. 
The rates will be supervised, the Bell exclusive rights to enter 
railway stations cut off, and the company will be compelled to. 
* give connections" (presumably intercommunication) with other 
companies. The proposals of the provincial Governments in favour 
of municipal ownership, which we have recorded, will probably be . 
overruled. * 

Cement-Covered Telegraph Poles. — Experiments 
which were made in India some three years ago in covering wooden 
telegraph poles with cement put on in a thick coat over wire 
netting securely fastened to the pole, are said to have been 
satisfactory, and to have afforded absolute protection against that 
pest of tropical countries, the white ant. . 


New Zealand.—4A Times correspondent states that both 
the Eastern Co.'s cables between New Zealand and Australia sud- 
denly broke on Monday last, as the result, it is presumed, of sub- 
marine disturbances. It will take three weeks to effect the 
necessary repairs. In the meantime, all New Zealand cable traffic 
will be diverted to the Pacific route. 


Stockholm.—According to: à Reuter dispatch, the 
Government has proposed to Parliament that the State should pur- 
chase the privately-owned telephone md of Stockholm for 


16,000,000 kroner (£888,890). : 


Telegraphic Interruptions and Repairs — 

CABLES. INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) ee ae „„ Aug. 96, 1901... ds 
Dominica-Martinique .. x ee ee .. May 7. 1909.. oe 
Bt. Luoia- Martinique ee ee ee ee es May 7, 1903 ee ee 
Reissa-. er os Qot. 1909 ee ee 


Cayenne-Pinhe m ee ee oe .. Aug. 18, 1902... oe 
Port Arthur-Chifu (Closed) ee se ee oe Mar. 7 1904 oe ee 
Tarifa Angler ..  .. .. . . Jan. 18, 10904.. — 
Jamaica-Colon . x è è „ Jan. 6, 1906.. n 


es . . " 90, 1906 ee eo 
Tangier-Cadiz ees "e ee es ee we Feb. 18, 1906 ee ee 
Trinidad-Demerara ee ee . . [E se April 9, 1906 es April 19 


Cayenne-Paramaribo .. 2$ vs „ April 20, 1906 .. 
LANDLINES, 

Puerto-Barrios .. es - i oe . Aug. 98, 1903. e$ i 

Bachkale-Deliman we: zx $a . Feb. 12, 1906 .. s 


Wireless Telegraphy.— A system of wireless telegraphy 
has recently been established between Guaymas, Mexico, and Santa 
Rosalia, Lower California. 


^, 


. British Motor-Boat Club.—The opening meeting and 
dinner of the season of the British Motor-Boat Club, takes 18 
on Saturday, May 5th, at Nnthal]s, Kingston-on- -Thames, | 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


"us Bedford.— May 23rd. High and low tension cables for 
the Electricity Department. See Official Notices to-day. 


Belfast.— May 10th. Two turbine water wheels, electric 
generators and pumps, for the Purdysburn Asylum. Specification 
to be seen at the office of the Resident Medical Buperintendent, at 
N 


Bermondsey,—May 18th. Condenser, cooling tower, 
and arc lamp lowering gear. See "Official Notices" to-day. 


Bexley.—May 5th. Granite setts for the U. D. O. See 


" Official Notices " to-day. 


| Birmingham.—May 8th. Electric motors. 
. cial Notices to-day. 


 Darlington.—April 30th. Condensing plant for the 
Electricity Works. See Official Notices” April 6th. 


Edinburgh.—May 14th. Arc lamp-posts for the Cor- 
poration. See Official Notices ” to-day. 


Govan.—May 30th. Stores for the electricity depart- 
ment. See “Official Notices” April 20th. 


Leek. —May 14th. Gas dynamo for the U.D.C. See 
“ Offidial Notices " to-day. 


Llandudno.—May 7th. Feeder cable for the electricity 
department. See “Official Notices" to-day. 


Poplar.— May 8th. Overhead bunker and coal- bandling 
eig for the Electricity Committee.. See “Official Notices" April 


See ** Offi- 


Rotherham.— May 17th. Advertising rights on the 
Corporation electric cars. See Official Notices ” to-day. 


Roumania.— May 8th. Mayor of  Turnu-Severin. 
Concession for the electric lighting of the town. 


| Salford.—May 12th. Tramway feeder mem &c., for 
sub-station. See Official Notices” April 20th. 


Southampton.—May 10th. Storage battery and chain 
grate stoker for the T.C. See “ Official Notices” to-day. 


Stoke-upon-Trent.—May 20th. Steam dynamo, con- 
densing g paar boosters and balancer, for the electricity department., 
See “ Official Notices ” to-day. 


St. Pancras.—April 30th. Arc lamp carbons for the 
B.C. Bee “Official Notices” April 20th. 


Warrington.—May 8th. Motors for the Electricity 
Department. See “ Official Notices " to-day. 


Willesden. May Ist. Arc lamp carbons, also p.c. 
motors. See Official Notices April 20th. 


CLOSED. 


Ashton-under-Lyne.— The British Thomson-Houston 
Co., Ltd., have secured from the Corporation a contract for the 
supply of electric motors for the next 12 months. 


Rrighton.— The T.C. on April 19th acrepted the tender 
of the Improved Wood Pavement Co., Ltd, for the supply of 30,000 
Jarrah wood paving blocks for the tramways, at £9 12s. 6d. per 
thousand. 


Bristol,—The Docks Committee of the T.C. has accepted 
the tender of Messrs. Siemens Bros. & Co., for the supply of an 
electric transporter for the new tobacco warehouse at Cumberland 
Basin, and that of Messrs. Saunders & Co., of Cardiff, for installing 
the electric light in the warehouse. 


Burnley.—The Electricity Committee has accepted the 
tender of the Klein Engineering Co. for & cooling tower to deal 
with 50,000 gallons of water per hour. 


Exeter.—The Tramways Committee of the T.C. has 
accepted the tender of Mes:rs. Westcott, Austin & White, of 
Exeter, for tramcar shed extensions, at £1,473, and that of Messrs. 


R. W. Blackwell & Oo. for overhead equipment of the N ; 


extension, at £609. 


Glasgow.—The Tramways Committee has odd the 
following offers :— 


Car brake ohains, D. Watson & Co. 

Galvanised span ; Allan, Wh ee Bea 

O. O. Phone Electric did trolley Bridgeport Brass Co. 
Cherry bell pushes, Ross & Co. 

90-ton wagon weighbridge, Henry Pooley & Son. 

Traction street poles, Wilson & Union Tube Co., Ltd. 
Armature coil former, Edgar 8. Barralet. 

Straight track rails, Bolckow, Vaughan & Co., Lid. 

7/16 galvanised wire, John Stewart & Co. 

Westinghouse field colis, British Westinghouse Co., Lad. 
Whistles, J. Hudson & Co. 

Rails and fishplates, Bolekow, Vaughan & Co. Ltd. 
Porcelain switch bases, Port Dundas Pottery Co. 
Trolley switches, E. F. Moy. Ltd. 

Pitch and pitch oil, Robinson & Hunter. 

Bpiral punch springs, Cocker Bros 

Bitumen Tape, British Insulated and Helaby Cables, Ltd. 


Leyton.—The U.D.C. has provisionally accepted thc 
tender of Mr. Bertram Thomas for a switchboard. 


Liverpool.—The Liverpool Electric Cable Co., Ltd., has 
received the contract for 1906-7 from the Lancashire & Yorkshire 
Railway, for electric wires and cables. 


London.—IsriNcToN.—The Guardians have accepted, at 
£32 10s., the tender of Phillips Commutator Grinder Co., Ltd., 
for a commutator grinder. 


Sr. Pancras.—The B. C. has received the following tenders for 
three hydro-extractors for the baths, to be driven by electric 
motors :— 


E. Busby & Co. .. oe .. 4195 | Manlove, Alliott 4 Co. £148 
D. & J. Tullis .. "m 184 | W. E. Baker & Co. (accepted) 157 
T. Bradford & Co. ix ee 197 


Manchester.—The Corporation has accepted part of the 
tender of the B.T.H. Co. for general stores and tramway spares, 
including B.T.H.-Edison lamps, for the coming year. 


Plymouth,—The Tramways Committee of the T. C. has 
accepted the tender of the Brush Electrical Engineering Co., for 
the supply of six demi-cars for the West Hoe section of tramways, 
at £507 each 


Swindon.—The Corporation has —' the B.T.H. 
Co. s tender for the supply of miscellaneous overhead line material. 
for the coming year. 


Southend-on-Sea,—The T.C. has — the tender of 
VAT acce Cable Co. for the supply of additional electric light 
cable 


FORTHCOMING EVENTS. 


Te-day’s Events (Friday, April Sad —At 5 p.m. Physical Society. Mr. C. V. 
Boys on A Gas Calorimeter,“ and other papers. 
I. Mech. E. Mr. L. Greaven on Petroleum Fuel on Locomotives.” 


Saturday, Apni 28th.—Junior Institution of Engineers. Visit to the Croydon 
Gas Co.'s works at Waddon. . 
Association of Engineers-in-Charge. Bohemian Concert. 
Tuesday, May 1st.—At 5 p.m. Royal Institution. Annual meeting. 
Wednesday, May 9nd.—At 7.90 p.m. I. H. E. (Students.) Mr. H. W. Taylor 
on '' Single-Phase Railways.” 
At 8 p.m. I. C. B. James Forrest Lecture, by Mr. R. A. Hadfield, on 
* Unsolved Problems in Metallurgy.” 
At 8 1 Society of Arts, Mr. J. B. Millet on “ Submarine Sig- 


Thursday, May 3rd.—At 8.90 p.m. Chemical Society meeting. 


Friday, May. 4th.—At 9 p.m. Royal Institution. Hon. C. A. Parsons on “The 
Steam Turbine on Land and Sea.“ 


THE ELECTRICAL ENGINEERS R.E. (VOL8.). 


Tun following orders are issued :— 


Monday, April g0th.— A Company, infantry drill, 7 p.m. 
Tuesday, May 1st.—'' B ” Company, infantry drill, 7 p.m. 
King, at 8.90 p.m. ; medical examination, 7 p.m. 
Wednesday, May 2nd.— Nil. 
Thursday, May grd.— C " Company, infantry drill, 7.90 p.m. 
Friday, May 4th. —"D' " ese infantry drill, 7 p.m. 
WILFRID C. DUMBLE, C 
For OO ELE E. R. H. (V.). 


; lecture by Oorpora 


Protection of Copper against Acid Fumes. — In- 
vestigations made by M. H. C. Abell with a view to finding the 
best means of protecting copper conductors in battery rooms have 
led to the conclusion that a coating of vaseline containing 20 or 30 
per cent. of paraffin is the most effectual protection. After a 
month's exposure both to liquid sulphuric acid and to acid fumes, 
copper thus coated, and the coating itself, were unaffected. . Tar, 
gum-lec, and cylinder oil were found useless. ix l 
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THE LIFE AND WORK OF PIERRE CURIE. 


Most of our readers will have learned from the daily Press 
of the tragic death of M. Curie, the discoverer of radium, on 
the 19th inst. The accident by which he met his death 
happened in the Rue Dauphine, near the Pont Neuf, where 
the traffic of carriages, tramways and omnibuses is alwavs 
very heavy. In getting out of the way of a cab, M. Curie 
lost his footing. One of the wheels of a heavy two-horse 
dray passed over his head, fracturing the skull and killing 
him instantly. | 

Pierre Curie was the son of a Paris doctor, and was born 
17 years ago, so that he passes away at an age when his 


Sklodowska, whom he married in 1895. Madame is the 
daughter of a college professor at Warsaw, where she was 
born, received her early education, and for a time gave 
lessons. In 1891 she went to Paris to take up a course of 
higher studies at the Sorbonne. Here she remained three 
years, obtaining the degree of licentiate in physical and 
mathematical sciences. After this she pursued her investi- 
gations in the laboratory of M. Lippmann at the Sorbonne. 
Then came her marriage to M. Curie, and from that time 
Madame associated herself with her husband’s professorial 
work. In 1903 Madame Curie was awarded the diploma of 


PROFESSOR AND MADAME CURIE. 


scientific activities were probably at their best, and judging 
from what he had already achieved, the loss to science will 
be irreparable. He was educated at the Sorbonne, where he 
took successively the degrees of Licentiate of Physical 
Science, and Doctor of Science. Then he became a pro- 
fessor at l'Ecole de Physique et de Chimie de la Ville de 
Paris. In 1901 he was made “ chargé de cours " for physics 
at the Sorbonne. In 1904 the French Chamber of Deputies 
unanimously voted a credit of 18,700 fr. to found a chair of 
physics for him at the Paris Faculty of Sciences, and in the 
following year he won an easy victory in the contest for 
membership of the Academy of Sciences. 

Most of M. Curie's great discoveries have been made 
jointly with Mme. Curie, a lady of Polish birth, Marie 


Doctor of Science by the Faculty of Sciences of Paris. 
Since then she has been professor at the Higher Normal 
School for Girls at Sèvres, near Paris, where she lectures on 
Physics. Meantime, she has published memoirs on “ The 
Magnetic Properties of Tempered Steels " and “ On Radio- 
Active Substances,” the latter of which she presented as her 
thesis to the Faculty of Sciences to obtain her diploma of 
Doctor. 

The home of M. and: Mme. Curie was located on the 
boundary of Paris. At the back of the house a laboratory 
had been erected where, when not engaged on professional 
duties, they carried on their scientific investigations. 

It is always interesting to trace the history of a great 


The discovery of radium has revolu- 
F 


scientific discovery. 
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tionised physical and chemical theories. It has destroyed 
the belief in the indestructibility of the atom, a belief which 


THE LASHKAR ELECTRICAL INSTALLATION: ERECTING 
THE CHIMNEY. 
has been a firm article 
of faith with chemists 
and physicists for a 
century. It bas 
realised the dream of 
the alchemists in the 
transmutation of 
metals. 

By what steps were 
M. and Mme. Curie 
led to this unique 
discovery which had 
escaped the search of 
the ever - increasing 
army of keen investi- 
gators who had been 
working in the labora- 
tories of every civilised 
country for more than 
50 years? This dis- 
covery, remarkable as 
it is, did not spring 
fully equipped from 
the brains of its 
authors, but was led 
up to by a series of 
steps prepared by 
previous investigators. 

The starting point 
of the rapid series 
of discoveries which 
culminated in the 
discovery of ra- 
dium and other radio- 
active substances, may 
be taken to be the dis- 
covery of the X-rays by 
Röntgen. This great discovery might be regarded to a certain 
extent as accidental, though the previous experiments of 
Lenard with cathode rays, no doubt supplied an impetus. 


7 Réntgen’s discovery led to a search for natural substances 
which might emit X-rays, and since the production of X- 
rays in the tube appeared to be always accompanied by 
phosphorescence, the phosphorescent substances were care- 
fully examined. Becquerel, among others, discovered that 
certain phosphorescent substances were capable of affecting a 
photographic plate through dark paper. Amongst the sub- 
stances tested by Becquerel was uranium, and further experi- 
ment showed that all compounds of uranium, as well as the 
metal itself, possessed this property, whether phosphorescent 
or not. 

Mme. Curie examined a large number of minerals in order 
to discover whether any of them possessed the radioactive 
properties of uranium and its compounds. A considerable 
number containing uranium and thorium were found to be 
radioactive. "Their radioactivity was carefully measured by 
the electrical method, and the curious discovery was made 
that pitchblende, a uranium mineral, was more radio-active 
than uranium itself. This suggested to M. and Mme. Curie 
the possibility of there being in the pitchblende another 
element much more radio-active than uranium. 

By a laborious process of chemical treatment, M. and 
Mme. Curie succeeded in separating from pitchblende two 
powerfully radio-active substances, one of which in the pure 
state was a million times more active than uranium. One 
of these substances was named polonium, in honour of 
Mme. Curie's native country, and the other radium. 

The remarkable work of M. and Mme. Curie has created a 
new science—the science of radio-activity— which has already 
made most remarkable progress. The combination of 
accurate measurement and applied mathematics characteristic 
of the Cambridge School of Physicists in this country has 
contributed greatly to that result. We now know, for 
example, that radium undergoes seven successive changes, 
each representing a chemically different material, before the 
final product is reached. "There is strong reason for believing 
that this final product is the second radio-active element, 
polonium, discovered by the Curies. Radium itself is 
strongly suspected of being a radio-active product of 


TRE LASHKAR -ELECTRICAL INSTALLATION: A VIEW OF THE GENERATING PLANT. 


uranium. Thus we see, as the result of the great work to 
which M. Curie contributed, that the atom, instead of being 
unchangeable, as so long believed, is probably in nearly all 


Vol. 58. No. 1,483, APRIL 27, 1906.] 


THE ELECTRICAL REVIEW. 


681 


Substances undergoing a more or less rapid disintegration. 
Twenty years ago, so rapid is now the progress of scientific 
discovery, this would have been-iinconceivable. The un- 
fortunate death in the prime of life of- the scientist who was 
the pioneer in this field, will ever remain one of the most 
tragic events in the history of science. 


—— — 


THE ELECTRIC LIGHTING OF LASHKAR 
CITY. GWALIOR, CENTRAL INDIA. 


Ir was after the Coronation Durbar, held at Delhi on 
January Ist, 1903, where electricity as an illuminant was, 
for the first time in India, used on a large scale'in tlie mag- 
nificent camps of 
the  Viceroy and 
native chiefs assem- 
bled to do honour 
to the King- 
Emperor, that 
the Maharajah of 
Gwalior determined 
to give the people 
of his capital the 
advantage of a well- 
lighted city. The 
Maharajah, who is 
nothing if not prac- 
tical, seeing that a 
demand existed for 
a public supply 
called a public meet- 
ing at which it was 
decided that the 
municipality should 
lay down plant to 
light the streets 
and provide energy 
for the public in 
certain parts of the 
city. The munici- 
pality, having no 
funds of their own 
for the purpose, 
obtained a loan for 
20 years at 4 per 
cent. from the 
Maharajah. Ten- 
ders were accord- 
ingly invited and 
the contract for the 
entire installation 
was eventually 
placed with Messrs. 
Balmer, Lawrie and 
Co., of Calcutta, by 
whom the work has 
been successfully 
carried out. 

The system adop- 
ted is three-wirecon- 
tinuous current with 
450 volts across the outers; most of the mains are of bare 
copper carried overhead on tubular steel poles, the exceptions 
being 2,000 yds. of Johnson & Phillips's *5 triple concentric 
cable used as a feeder to a portion of the city, and two 
other short lengths where the streets are too narrow and 
tortuous to allow of overhead wires being used. These 
underground mains are laid on the solid system in earthen- 
ware troughing filled in with bitumen. 

The principal streets are lighted with 30 Johnson and 
Phillips's enclosed Ark lamps, placed 100 yds. apart and wired 
five in series across the outers, while the less important streets 
are lighted with about 200 4-ampere Nernst lamps of the 
Kingsway type, spaced at intervals of from 50 to 100 yds. 
apart, according to the nature of the thoroughfare. These 
strects were formerly lighted by means of oil lamps placed 
on pillars of locally.'hewn ‘stone, and the accompanying 


LASHKAR City: Views OF THe CABLE LAYING, OVERHEAD TaANSMISSIONZ 
AND STREET LIGHTING. 


views aptly illustrate the contrast between the old and 
new methods of lighting. 

In all, about 10 miles of streets have been lighted elec- 
trically, in most of which distributing mains for a public 
supply have also been laid. It is worthy of note that for 
the Nernst lamps separate mains have been run from the 
feeding points, so that they will be unaffected as far as 
possible, by variation in voltage due to fluctuations in the 
public supply load. 13 

The Maharajah’s palace already possessed an - installation 
supplied at 110 volts from two Belliss-Parker 32}-Kw. 
direct-coupled sets with 'a'gmall storage!battery, and in view 
of the inconvenience and expense'that would have been 
entailed by a change of- pressure it was decided to replace the 
Belliss engines byctwo 50-H. P. motors, working at 450 volts 
pressure and leaving the existing installation otherwise intact. 

| The two Belliss 
engines are now 
running at the 
generating station, 
where, coupled: to 
new dynamos, they 
are used at times of 
light load. 

The generating 
station is a hand- 
some building of 
local stone, appro- 
priately situated on 
the site of a disused 
gas works, this 
being in the most 
central situation 
available. The 
building consists of 
an engine room 
100 ft. x 26 ft., 
boiler room 100 ft 
x 87 ft., workshops: 
offices, and a room 
suitable for the 
accommodation of 
a storage battery 
should the latter 
subsequently be in- 
stalled. The chim- 
ney is of mild steel 
supported on a 
masonry plinth, and 
has & total height 
of 120 f. 

The architect res- 
ponsible for the de- 
sign of the building 
was H. E. Prince 
Balwant Rao Scind- 
hia, brother to the 
present Maharajah. 

In the engine 
room are installed 
two Robey 12 in. x 
22 in. x 9 in. en- 
closed forced lubri- 
cation engines run- 

ning at 460 revs. per minute, coupled direct to two Johnson 
and Phillips's six-pole shunt-wound dynamos of a capacity of 
120-Kw. each at 500 volts pressure. 

The engine room also contains the two Belliss-Johnson 
and Phillips’ sets mentioned above, and two 36-KW. 
balancers, the total capacity of the plant being 305 Kw., and 
sufficient space has been left to allow of the installation of 
another 300-K w. set for extensions. 

A five-ton travelling crane of Herbert Morris & Bastert's 
standard type, traverses the entire length of the engine room. 

The switchboard, which is fixed on a low gallery at one 
end of: the room, consists of four dynamo panels, two 
balancer panels, an arc lighting panel and six feeder panels; 
the panels are of white marble mounted on the usual 
angle iron frame work, the whole being kept as fire proof as 


possible. 
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The boiler house contains two Babcock-& Wilcoxiboilers 
each of 1,126 sq. ft. heating surface, which supply steam 
to the two large generators, and two Marshall locomotive 
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PLAN OF THE SHAWINIGAN PowER DEVELOPMENT. 
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boilers, the latter having been brought from the Palace, 
where they formed a portion of the original installation. 
For boiler feeding, two Cameron type fly-wheel pumps 


be required. At present the equivalent of 4,650 8-C. P. 
lamps are connected, and although current is supplied at the 
comparatively low rate of 4 annas (equals 4d.) per unit, the 
undertaking gives every indication of proving a financial 
SUCCESS. | 

It only remains to add that the scheme was carried 
out under the direction of Mr. F. M. Short, chief electrical 
engineer to Messrs. Balmer, Lawrie & Co., and under 
the immediate supervision of Mr. W. Hodgkinson, who 
was responsible for the erection of the entire installation, 
being assisted in the latter work by Mr. R. W. McClay, both 
these gentlemen also being on the electrical staff of the 
above-mentioned firm, 


THE SHAWINIGAN WATER AND POWER CO. 


(Concluded from page 476.) 


THE transformer house runs parallel with the power station 
and is a similarly fireproof building. 


It contains 14 trans- 


> SHAWINIGAN: VIEW OF THE TRANSFORMER House, SHOWING THE£OUTGOING TRANSMISSION LINES; 
AND OF THE POLE LINE TO MONTREAL. 


have been installed together with two feed water heaters, 
through which a portion of the exhaust:steam passes. In 
the boiler room, flnes and chimney, provision has been made 
for extensions of the plant upto a total capacity of 600 Kw. 

The overhead mains are taken through 
the boiler house into the engine room, 
cach lead being provided with a choking 
coil and a magnetic blow-out lightning 
arrester. Horn type lightning arres- 
ters have also been fitted at intervals 
throughout the network, with magnetic 
blow-out arresters at the feeding points. 
In India violent thunderstorms are of 
frequent occurrence during the mon- 
soons, it is therefore necessary to take 
every precaution against damage by 
lightning, so further lightning arresters 
have been fitted on the switchboard and 
each generator is protected by two 
chokinr coils. 

The plant was started to work in 
December last, and the installation was 
formally inaugurated by H. R. H. The 
Prince of Wales during his recent visit to 
Gwalior. This ceremony was performed 
at dusk, His Royal Highness switching 
on the lights through the medium of a 
elay switch actuated by a press-button 
concealed in the howdah of a silver 
elephant, which was provided by the- contractors as a memento 
of the occasion and subsequently presented to the Prince. 

Since the inauguration the plant has been working with- 
out a hitch, and it is hoped that before long extensions will 


SHAWINIGAN: 


formers having a total capacity of 20,000 Kw., but they can 
carry a large overload without undue rise in temperature. 
They are of the oil-insulated and water-cooled type, supplied 
by the Westinghouse Co., and can be connected up for 


— À— t t 


Moron-GENERATORS AT THE MONTREAL TERMINAL STATION. 


12,500, 25,000, or 50,000 volts. Each transformer under- 
went a test of 100,000 volts before leaving the Westinghouse 
works: the base of each is fitted with a 6-iu. water-pipe, so 
that in case of a transformer breaking downandygetting on 


200 to 1.500 r. p. n. 
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fire, water can be admitted at the bottom, forcing the oil 
up and away through a discharge pipe that is fitted in the 


top, but the admittance of water would only be resorted to 


as a last extremity. 

Each transformer has two sete of rails which form part 
of the bedplate, the rails resting on two sets of flanged 
wheels which form part of a truck upon which the whole 
transformer reste, the truck being securely bolted to the 
ground. Along the centre of the traneformer house is a 
track built into the floor and provided with a track which 
has two lines of wheels set to the same gauge as those on 
which the transformers rest. By this means, when it is 
necessary to remove a transformer for repairs, it is easy to 
draw it on to the movable truck and down to one end of the 
building, where a means for dismantling is provided, there 
being no crane in the transformer house. 

The H.T. leads of the transformers pass through the lid 
by way of mica stuffing boxes and then through a long knife 
break switch to the H. r. bus-bars, which are run along the 
top of the building on insulators ; each insulator was sub- 
jected to a test of 120,000 volts before use. The long knife- 
break switch is the only switching arrangement on the MH. r. 
side, and is used for connecting or disconnecting a trans- 
former. 

From the H.T. bus-bars the Montreal lines are led through 
static interrupters and lightning arresters, and then out of the 
building through sewer tiles 20 in. diameter, which are 
closed by glass plates pierced in the centre to carry the con- 
ductors. Each line consists of three aluminium stranded 
cables of about *14 sq. in. area, carried on wooden poles. The 
cables are triangularly disposed, the distance from cable to 
cable being 60 in. At times of peak load the difference of 
potential between these cables is 60,000 volta. The trans- 
mission loss of each line when carrying full load and at unity 
power factor is 12 per cent. 

In spite of the great distance and exposed condition of the 


overhead lines, the system is remarkably free from stoppages, : 


and we nnderstand that the lines have never been the cause 
of damage to either life or property. In the case of a line 
being short circuited, the operator locates the faulty line and 
disconnects it; immediate attention to this prevents 
interference with the rest of the supply; an “ earth is 
cleared by the oil-break switches which are joined up to 
open automatically. | 

The Montreal transmission line is about 90 miles in 
length, and runs along the Great Northern and Chateauguay 
and Northern Railway tracks to the compeny's terminal 
station in Montreal. 

The power line i8 transposed twice in its entire length, 
each transposition being*one-third of a complete turn. 

The terminal station contains an equipment of step-down 
transformers and motor-generators, the latter consisting of 
30-cycle, three-phase synchronous motors, direct-coupled to 
60-cycle, two-phase generators (in 1,200 H.. units), from 
which energy is delivered to the Montreal Light, Heat and 
Power Co. for distribution in the City of Montreal. 

From the main transmission line at Poliette, a point some 
85 miles from Montreal, a branch line leads from a step- 
down transformer station, and by a submarine three-core 
cable under the St. Lawrence River to the City of Sorel for 
local distribution. The transmission pressure is 12,500 
volts. 

In addition to the power station, the Shawinigan Water 
and Power Co., having the sole right to the water-power of 
the Falls, supply the Northern Aluminium Co. with the 
equivalent of 12.000 H.P. through a 12-ft. penstock for the 
manufacture of aluminium, the Aluminium Co. having their 
own direct current machines for this purpose. The Belgo- 
Canadian Pulp Co. take a similar amount for the manu- 
facture of paper and pulp. 


Motor-Driven Testing Plant.—In order correctly to 
measure the power supplied to pumps for doing work under various 
conditions, and to obtain the exact efficiency of the plant betore 
installation, Messrs. HATHORN, Davy & Co., Lrp., of Leeds, have 
recently installed at their works a large testing plant, driven by a 
100. p. Westinghouse motor, the speed of which is variable from 


Es 


PARLIAMENTARY. | 


London Tramway Schemes, 


Sin WX. Molver’s Select Committee of the House of Commons 
sat on Wednesday to consider the London County Council 
Bill, the Blackfriars Bridge Bill, the Middlesex County Council 
Tramways Bill and the ndon United Tramway Co.’s Bill. 
The London County Council, whose Bill was the first on the 
list, was N by Mr. Ernest Pollock, K. C., Mr. Moon, 
K. C., Mr. Du Cane and Mr. L. Macassey. There were a large 
number of opponents, including the London and India Dock Co., 
represented by Mr. Balfour Browne, K. O.; the Middlesex County 
Council, represented by Mr. H. Lloyd, K.C.; Hampstead Borough 
Council, represented by the Hon. J. C. Fitzgerald, K.C.; Lambeth 
Borough Council, represented by Mr. C. Monro; London Omnibus 
Owners, represented by Mr. Coward, K.C.; the Metropolitan 
District Railway Co., London and North-Western Railway, Wands- 
worth Borough Council, Islington Borough Council and others. 

Mr. PorLrock said the Bill of the London County Council pro- 


vided for tramways and improvements in various parts of the 


county and for the convenience of all ies, he suggested that he 
should open the case with regard to the scheme for carrying tram- 
ways over Westminster Bridge, along the Victoria Embankment 
and over Blackfriars Bridge. The construction of the Blackfriars 
Bridge tramways was proposed in the second Bill which was being 
promoted by the Corporation of the City of London. He suggested 
that after he had opened the first part of the Bill, then the Com- 
mittee should consider the City Corporation Bill. 

Sir RALPH LiTrLER, K.C., on behalf of the City of London 
Corporation, pointed out that last year a scheme was sanctioned by 
& Parliamentary Committee to carry tramways over Blacktriars 
Bridge as it now existed, but that had been thrown out, and the 
City was now prepared to construct the tramways and lease them 
to the London County Council. 

Mr. CowaRn»p said that he represented all the omnibus companies 
of London, and he wanted to raise the question as to how far it was 
wise and politic, in view of the great development which had taken 
place in motor-omnibuses, to construot tramways on a large scale. 

The CRAIBMAN said the Committee would see that Mr. Coward 
got his opportunity. 

Mr. EnskINE Porrock, K. C., then opened the case for the London 
County Council. He said that by the Tramways Act of 1870 the 
Metropolitan Board of Works was constituted the tramway 
authority for London, and when the County Council came into 
being the powers were taken over by them. But although the 
Council had been the tramway authority for many years, it was 
not until 1896 that they had power to work their tramways. Of 
the whole of the tramways in the county the Council worked 
103 miles 3 furlongs, and the remaining 15 to 18 miles would be 
owned and worked by the Council by the year 1911, when the 
Council would have become owner of the tramway system for the 
whole of London. Anyone looking at a map of the London tram- 
ways would notice that there were two systems, north and south, 
and that they were sundered by the River Thames. The present 
Bill sought to connect up these two systems by carrying the tram- 
ways over two of the bridges, Blackfriars and Westminster, by 
taking the tramways along the Embankment and by connecting 
them there with the subway which was already partly constructed, 
and was authorised as far as the Embankment. The question of 
taking the trams across the bridges had been before the Royal Com- 


mission on London Traffic, the Advisory Board of Engineers having 


stated in their report that the cross-shunting of the trams at 
Westminster terminus was ible for great delay. With 
regard to Westminster Bridge, it was a modern bridge (opened in 
1862); it was 810 ft. long, its width being something like 120 to 
94 ft. The width of the lage way was 54ft. 6in. In one 
respect the echeme before the Committee differed from the scheme 
of last year. The present pro was to take the trams over the 
bridge on the down-stream side. This, it would be seen, would be 
& very great improvement, as it would enable the trams to be 
slewed round on to the Embankment without in any way inter- 
fering with the other traffic. The same thing applied to the 
Embankment and to Blackfriars Bridge. On the Embankment the 
lines would be placed on the water side of the roadway, and on 
Blackfrairs Bridge on the western side of the bridge. The distance 
of the nearest rail from the kerb of the Embankment would be 
2 ft. 6 in.; and since there would be no setting down of passengers, 
or at least very little, on the Embankment itself, or in the middle 
of the bridyes, the trams would be continually on the move, and 
would be no obstruction to traffic. On the question of the junction 
with the subway, the proposal was to bring the subway out on to 
the Embankment at the spot where the western steps of Waterloo 
Bridge were. These steps were very little used, and there 
was a similar access on the eastern side of the bridge 
The cost of the proposed lines, which would, of course, be on the 
conduit system, would be £85,900, which included the junction 
lines with the subway. There was no public body opposing the 
scheme, and this year there was no opposition from the Home 
Office. The only opposition was by the omnibus companies and 
the owners, lessees, &c., on the line of route. Counsel then dealt 
with these petitions at length. 

Mr. MavgicE FITZMAURICE, chief engineer to the L. C. C., was 
then called, and in the course of his evidence, said that the proposed 
route was the same as that approved by Mr. Kearley's Committee 
last year. With regard to the shallow subway, he said that it was 

to run a through service of single-deok cars, as the double- 
dec would not go into the subway. | 
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Cross-examined : A half-minute service of cars would mean that 
the cars would be some 100 yards apart, but he did not think that 
that would interfere with the traffic. He knew nothing about the 
takings of the motor-omnibuses; he thought everyone would like 
to know. ö 

The Committee adjourned. 


U 


In the House of Commons on Tuesday, Apri] 24th, the Maccles- 
field and District Tramways Bill was considered and ordered for 
third reading. : 4 

The following was read a second time:—Romford and District 
Tramways Bill. | | me 
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NOTES. 


Wolfram (Tungsten) Lamps. — The members of the 
Purchasing Association of Austro-Hungarian Electricity Works, 
which is a co-operative society for the buying of lamps for sale to 
the customers of the supply works forming the Association, met 
recently at Vienna, when a report was presented by Herr F. Rass, 
of Vienna, on the development of low watt metallic filament 
Jamps, of which the Wolfram lamp is the latest example as devised 
by several different inventors. An abstract of the report appears in 
‘the Elektrotechnische Zeitschrift of April 12th. 

It is pointed out that the employment of wolfram as a filament 
for electric glow lamps originated from the first patent application 
which was made by Dr. Just on April 14th, 1903. The process is 


so arranged that a carbon filament in tbe vapour of oxyhalogen 


combinations of wolfram or molybdenum in the presence of a little 
free hydrogen is brought to a high temperature by means of the 
electric current, and in thia way the carbon is replaced by wolfram 
or molybdenum. This method, which essentially represents a 
transfer of the idea of Dr. Blau to other metals which are difficult 
of fusion, seems to have met with great difficulties in being 
practically carried out, as information as to lamps made according 
to this process of substitution has hitherto not been published. 

Another process forms the subject of a patent applieation made 
by Dr. Just, on February 3rd, 1305. In this case, the inventor by 
the use of hydrogen produces a plastic paste from compounds 
reducible to metal (oxides, sulphides and chlorides) of the above- 
mentioned metals in powder form, with a bindiug material free from 
carbon, such as water or other liquids vaporising without residual. 
The paste is pressed into tbe shape of the illuminating body, and 
heated ina hydrogenous atmosphere until the reduction takes place. 
Tbe product thus obtained is either directly employed as a filament 
or after it has been subjected to a drawing process. 


An entirely different method is advanced by Dr. Kuzel. He 


employs colloidal solutions of highly fusing metals, and the paste 


process known by the work of Auer von Welsbach. The Auer Co. 
(Incandescent Gas Light) has aleo extended its experiments to 
molybdenum and wolfram, and applied for a patent in Austria on 
March 15th, 1906.. In this process the trioxide, or hydrated acid, 
of the above metals is pulverised with excess ammonia until a 
viscous paste is formed, which is worked up into filaments in the 
known manner. 

The article in our contemporary proceeds to state that it will be 
seen that various inventors are working on the production of the 
wolfram filament. Herr Ross, however, expressly emphasises that, 
so far as he is aware, none of the applications for patents--with the 
exception of the first application of Dr. Just—have been granted in 
countries where a preliminary examination as to novelty takes 
place, and particularly in Germany and Austria. It can therefore 
not at present be seen which of the various processes will receive 
actual protection by patent, or which method will yield useful 
lamps for practical use. 'The lamps produced according to Dr. 
Just's process have hitherto only been praised by the daily news- 
papers; but those made on the Kuzel method have been tested in 
the Technological Trade Museum with good results. 'The lamps in 
question were for about 30 volts, and it remains to be seen whether 
lamps of from 100 to 120 volts can be produced on the same process 
without difficulties arising. | 

The testing station of the Vienna municipal electricity works 
has hitherto only had wolfram lamps of the Auer Co. placed at its 
disposal for investigation. The tests of these lamps have not yet 
been completed, although the results hitherto obtaincd with about 
1,000 hours of lighting are regarded as favourable. One-watt 
lamps, for which pressures of from 100 to 120 volts first came into 
consideration, have only been rendered available by the Auer Co. 
The sitting-hall was also lighted with such lamps of from 60 to 80 
candles, which yielded a pleasant light owing to its beautiful 
white colour. That such lamps are able to bear a considerable 
over pressure was shown by Herr Ross in a test in which a lamp 
was alight at twice the working pressure. In conclusion, it is sub- 
mitted that a fundamental trial under the conditions of practice 
will first show whether the far-reaching expectations placed on the 
the new metallic filament lamps will be fulfilled, and that the 
testing stations of the purchasing associations of electricity works 
in the various countries come first into consideration in this 
connection. 
` The title of tbe company, to which reference was 
made in this journal on March 30th, is the Wolfram Lampen 


f 


viewing objects which aye red by daylight. 


Action Gesellschaft, of Augsburg. It has been formed 
with a capital of £42,500 for the working of the Just-Hanaman 
patents for incandescent filaments. The holders of the world’s 
patents receive £20,000 in cash, and £20,000 in shares. The board 
of supervision comprises Dr. Genssler and Herr Schwarz, of Munich, 
and Herr Siegfried Landesberger, of Vienna, while the president is 
Dr Otto Goll, chemist, 


The Production of Red Rays in the Mercury 
Vapour Lamp. It is well known that the mercury vapour lamps 
recently introduced commercially, give a spectrum containing no 
red rays and consequently differing essentially from all the other 
artificial lights. The difference is especially noticeable when 
Thus red sealing wax 
appears chocolate brown, the human skin receives a blue-green 
tinge, and so on. It is this defect chiefly which has hitherto 
hindered the widespread use of the mercury lamp, and numerous 
experimental attempts have been made to cure it. These include 
the use of substances having a red fluorescence, and also the com- 
bination of ordinary incandescent lamps with mercury vapour 
lamps, but such attempts have not proved successful. Messrs. 
E. Gehrcke and O. von Baeyer have recently made some further 
experiments in this direction at the Reichsanstalt, Charlottenburg. 
These consisted in modifying the working material of the lamp by 
employing amalgams in place of pure mercury. If a tube of 
amorphous quartz is used with electrodes of an amalgam 
of 100 parts of zinc with 30 parts of mercury by weight, 
it is found that besides the ordinary mercury lines: 435°9, 
5461, 576°9, 579, there are also strong zinc lines present in 
the spectrum, viz.: 468, 4722, 4811 and 6364 U. The 
red zinc line, 636:4, is especially prominent, and the light of such 
a lamp (run-off 110 volts, with a steadying resistance) approximates 
much more closely to natural daylight than that of the ordinary 
mercury lamp does. Red sealing wax appears red, and the human 
skin appears, if anything, rather too rosy. Only the yellow effects 
remain distorted, and appear either too ruddy or two green. To 
correct this last effect, a little of the metal sodium was added to 
the ziuc amalgam, and the result was then very satisfactory, the 
light given being similar to that of many Bremer flame lamps. 
The zinc amalgam is solid at ordinary temperatures, and clings to 
the surface of the tube; and in order to avoid cracking the latter 
through excessive expansion of the amalgam, it was further found 
advantageous to add about 10 per cent. of bismuth. The presence of 
the bismuth did not appreciably affect the colour of the light. The 


length of arc employed in these experiments was about 10 cm. No 


photometric teste have been made as yet.—EHlectrotechnische 
Acitschrift. S 


Fatality, — A telephone wireman employed by the. 
National Telephone Co., fell from the top of a 50 ft. pole in Wen- 
lock Street, City Rond, on 9th inst., and was killed. | 


Cross Talk on the Telephone Lines,—A parrot was 
the cause of considerable interruption to the telephone service of 
Cape Town a few days ago. The bird had in some way managed to 
become entangled in a bed of telephone wires. crossing St. George's 
Street, and its efforts to liberate itself only resulted in further com- 
plications. Eventually the services of two G.P.O. linesmen were 
requisitioned, and after a little skilful m&n«uvring they succeeded in 
restoring order out of chaos. The cause of the commotion was by 
this time in a state of collapse, as at least two wires had been tightly 
twisted round his neck, but he managed to flutter safely into the 
street, where he was promptly captured. We believe that there 
was a considerable amount of cross talk during these operations, 
although the parrot was, strange to say, ‘singularly uncom- 
municative, probably owing to the pressure on his vocal organs. 


Patent Specification — 3.65:3—1902.—This is the 


. patent which figures in the prospectus of “The London Electrobus 
Co., Ltd." 


It is for "Improvements in motor road vehicles," 
and is a communication from abroad by La Compagnie Francaise 
de Voitures Electromobiles of Paris, France, Manufacturers.” It 
is granted to G. B. Ellis, of the firm of Mewburn, Ellis & Pryor, 
chartered patent agents, of 70 and 72, Chancery Lane. The date 
of application is February 12th, 1902; that of the complete 
specification November 11th, 1902, and the acceptance January 8th, 
1903. The patent is for driving gear, and the five claims read as 
follows :— i 

1. In a motor vehicle wherein the rear axle is driven through th 
medium of differential gearing, the employment of a continuous or 
uninterrupted rotating rear axle, the differential gear being so dis- 
posed with reference thereto as not to interrupt the contiguity of 
the rear axle, substantially as described. 

2. Ina motor vehicle wherein the rear axle is driven through 
the medium of a shaft passing from front to rear of the vehicle, the 
interposition in said shaft, or between said shaft and the rear axle 
of a sliding coupling or connection such as O.P.Q.R., for the 
purpose specified, substantially as described with reference to the 
accompanying drawings. 

3. A motor vehicle wherein the real axle is driven through the 
medium of a shaft passing from front to rear of the vehicle, said 
shaft haviug two Cardan joints at suitable parts of its length, and 
a sliding coupling such as O.P.Q.R., interposed in said shaft or 
between said shaft and the rear axle, substantially as described 
with reference to the annexed drawings. % „ an, 9 MOM 
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considerable carrying trade in brown ooal and briquettes is done 


4. The improvements in motor vehicles comprising the combina- 
tion of the sliding driving connection and Cardan joints for the 
shaft, the special construction of differential gear with axles and 
sleeve for the vehicle Wheels, all constructed, grranged and adapted 
to operate substantially as and for the purpose set forth. 

5. A motor vehicle constructed, arranged and adapted for opera- 
tion substantialy as described with reference to the annexed 


es the body of the specification we notice the following allusion 
to the motor as “already patented by my foreign correspondents, and 
which has two equal windings whereby different speeds can be 
obtained without loss of energy by connecting up said windings in 
series or parallel as required." To this we refer on page 687. 

It will be observed from the foregoing that the patent upon 
which the company stakes its claim to a monopoly” merely covers 
a particular form of gear. We have no hesitation whatever in 


stating that the success of electric road traction in no way depends 


upon the adoption of any special type of gear—there are other 
and well-known gears which will do all that is required. We 


repeat that the life of the battery is the crux of the whole question. 


Appointments Vacant.—Assistant engineer (£130), 


` trafic superintendent (£130), assistant inspectors, car-shed foreman, 
clerk, and others, for the Burton and Ashby Light Railways; junior | 


shift engineer for Crewe (£80); electrical engineer for Clydebank 
Dock; engineer-in-charge for Paisley electricity works (358); 


electrical foreman for India. 


Electro-Medical Congress at Milan/— The third 
International Congress of Medical Electrology and Radiology will 
be held at Milan, September 5th to 9th, 1906, under the presidency 
of Prof. Camillo Bozzolo, of Turin University. Members who wish 
to take part should communicate with the secretary of the organising 
committee, M. Doumer, 57. Rue Nicolas Leblanc, Lille, before August 
15th. Dr. Herschell, 36, Harley Street, London, W., will receive the 


subscriptions of members. 


Technical College. Finsbury. Old Students’ Associa- 
tion.—A meeting of old students, at which Sir Owen Roberts, 
M. A., D.C. L., J. P., bas kindly consented to preside, will be held at 
the Technical College, Finsbury, on May &th, at 6 p.m. Any old 
student who has not received a notice of this mecting is invited to 


attend, 


Institution Notes,—INstirction or CIvII. ENGINKERS. 

—At the annual general meeting of the Institution on Tuesday 
evening, Sir Alexander Binnie, President, in the chair, the result 
of the ballet for the election of officers was declared as follows:— 
President, Sir Alexander B. W. Kennedy, LL. D.; F. R. S.; Vice- 
Presidents, Mr. W. R. Galbraith, Mr. William Matthews, C. M. G., 
Sir E. Leader Williams aud Mr. J. C. Inglis; other members 
of Council, Lieut.-Col. W. P. Anderson (Ottawa, Canada); 
Mr. B. Hall Blyth (Edinburgh); Mr, John Benton, C. I. E. 
(India); Mr. C. A. Brereton, Mr. R. Elliot-Cooper, Col. 
R. E. B. Crompton, C. B., Mr. Joseph Davis (Sydney, N.S.W.); 
Dr. G. F. Deacon, Dr. Francis Elgar, F.R.S., Mr. M. Fitzmaurice, 
C.M.G., Mr. R. A. Hadtield (Sheffield); Mr. G. H. Hill, Mr. Walter 
Hunter, Mr. J. H. Johns (Johannesburg); Mr. G. R. Jebb 
(Rirmingham); Sir William T. Lewis, Bart. (Aberdare); Sir 
George Livesey, Mr. A. G. Lyster (Liverpool); Sir Andrew 
Noble, Bart, K.C.B. (Newcastlc-on-lyne); the Hon. C. A. 
Parsons, C. B., F.R.S. (Wylam-on-Tyne); Mr. A. Ross, Mr. A. 
Siemens, Mr. J. Strain (Glasgow), Sir John I. Thornycroft, 
LL.D., F. R. S., Prof. W. C. Unwin, B.Sc., F. R. S., Mr. A. F. 
Yarrow. 

The Council has made the following awards for Papers read and 
discussed before the Institution during the past session :—A Telford 
gold medal to Mr. J. A. Saner, a Watt gold medal to Mr. G. G. 
Stoney, and a George Stephenson gold medal to Dr. I. E. Stanton; 
Telford premiums to Mr. Leonard Bairstow, Mr. H. S. Bidwell, Mr. 
J.J. Webster, Mr. Cathcart W. Methven, Mr. H. A. Mavor, Sir 
Frederick R. Upcott, K. C. v. O., C.S.L, and a Manby premium 
to Mr. D. E. Lloyd-Dávies. The presentation of these awards, 
together with those for papers which have not been subject to 
discussion and will be announced later, will take place at the 


inaugural meeting of next session. 


! 

London Power Supply.—The 47/7»es says that the 
Hybrid Committee held their first meeting on Wednesday. Mr. 
Luke White was appointed chairman. More than 50 petitions have 
been lodged in connection with the L.C.C. Biil. The Committee 
will meet again next Tuesday in the large conference room con- 


tiguous to Westminster Hall. 


The Cologne-Bonn Circular Railway.—Travellers 
who have visited Cologne, and recollect its“ Rundgang system of 
tramways, will not be surprised to notice that Cologne and Bonn 
will shortly be connected by a circular electric railway. 4s it is an 
example of high-tension direct-current work, we take a few par- 
ticulars regarding it from an article, Electrische Bahnen und 
TOM enge," in the Electrotechnische Zeitsehrift for March 29th, 
The total distance between Cologne and Bonn is 28/3 kilometres. 
About mid way at Wesseling (on tbe Rhine) the main power station 
i8 erseted. About heye also there are wharves on the Rhine, and, a 


The passenger cars are to run at 80 kilometres per hour, two per 
hour in each dire tion, and each train will consist of four cara, or 250 
seats. The “ranchers” occupy the central portions of these 


carriages. 

At both Bonn and Cologne the town's supply voltage is 550, and 
the voltage to be used on the portion of the line clear of tbese 
towns is 990. The work is being carried out by the Siemens- 
Schuckertwerke Co. | 

It is noticeable that one firm proposed a single-phase system, the 
line voltage to be 6,000. A rotary converter was to be used to trans- 
form tbis to continuous current at a suitable voltageforthe car-motor, 
and at the town ends the motor would work direct at 550 volts. 
However, this scheme was rejected on the ground of the greatly 
increased weight, loss of economy in working, and to the fact that 
the distance—22 kilometres—was too short to enable any great 
advantage to be reaped from the greatly increased line voltage. 

The system adopted, then, is 990 for the line and 550 for towns 
at the ends. This line system is divided into three parts; on two 
of these there is a battery with boosting arrangement, the central 
portion being supplied from the power'station direct at Wesseling. 
In the main power station there are two 330-xw. steam generators. 
The overhead system is used, the current being conducted to the 
driving cars by means of two sliding-bow trolleys from two wires 
slung pendulum fashion. This enables a good contact at high 
speed to be obtained. Each trolley wire is 80 mm. in cross section. 

. The equipment of the driving car consists of two motors, cach 
of 130 R. P., with series-parallel switchgear. The motors have four 
series poles and four auxiliary poles, the latter being massive, and 
slotted centrally to eliminate eddies. The armature windings are 
bars in open slots, wedged with paraffined wood, which closes the 
slots. The core is ventilated by ducts, and the commutator has two 
sets of brushes, and runs sparklessly at all loads. . 

The speed of the motor is 750 r.p.m., gearing ratio 1 : 3-1, driving 
wheel diameter 95 cm., and gauge 143˙5 cm. Total pull 54 tons, 
at a speed of about 70 km. per hour. 

The car is fitted with Westinghouse pneumatic brakes, a motor- 
pump being fixed in each car, and the lighting and heating arc 
effected electrically. All switch apparatus is placed underneath 


the car. 


Tramway Repairs May Wait.—A note from Cape 
Town says that a driver in the employ of the Electric Tramway 
Co. was summoned in the Assistant Magistrate's Court on April 3rd 
for furiously driving a repair wagon. The engineer in charge of 
the electrical works of the company said that there was a break- 
down on the day in question, and, as there was danger to life, the 
wagon was being hurried along the streets to the scene of the 
damage at as great a speed as possible. This had been done for 
nine years, and no accident bad ever happened, nor had the police 
ever preyiouély complained, and it was regularly the custom for the 
fire brigades to travel much quicker. The magistrate said that 
there was no comparison between the fire brigade or the police 
ambulance and the Tramway Co.'s wagon, and imposed a fine of 58. 
as a nominal penalty, saying that the company ought to have been 


prosecuted long ago. 


/ ; 
Correction.—On p. 698 of this issue, column 2, lines 


2-3, for 8d. an hour” read “8d. a unit." 
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OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ErnzOTAICAL Ruy nw] posted as to their movements. | 


Central Station Engineers.—On Wednesday lust week 
the staff and workmen of the Thornhill Power Station held a 
smoking concert at the Savile Hotel, Dewsbury. During the evening 
Mr. D. E. GILES, who is leaving the staff of the Yorkshire Electric 
Power Co. to take up a position as engineer-in-charge under the 
Birmingham Corporation at their Summer Lane Station, was 
presented with a silver cigarette case and sovereign case. Mr. 
Herbert A. Fleet, who occupied the chair, made the presentation. 

Mr. L. ANDREW, junior engineer to the Fulham Electricity under- 
taking, has been appointed, out of the 39 applicants, as sub-station 
assistant to the Stoke Newington undertaking. 

Mr. N. A. DunxK has resigned his appointment with the Woolwich 
Borough Council to take up an appointment with the County of 


London Electric Supply Co., Ltd. 
Mr. W. R. NicE, of the Hammersmith Borough Council Elec- 


tricity Works, has been appointed mains engineer at Dartford. 


General.—Stoke Newington Borough Council on Tuesday 
resolved to give a gratuity of £70 to the borough survevor for his 
services in connection with the erection of the electrical transformer 


station in Edward's Lane. 
Dr. W. A. CasPARI, late head chemist to the National Physical 


Laboratory, has commenced practice as a consultant ap 7, Idol 
Lane, E.C. à | Bi us 
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Mr. E. BARNES, late of the staff of the Manx Electric Railwa 
Co., who is leaving for Canada, has been presented by the staff wit 
a case of mathematical instruments. 

Mr. R. B. MITCHELL, superintendent of mains, and Mr. R. B. 
MACCALL, chief clerk in the electricity department of the Glasgow 
Corporation, have each had their salary increased by £25 per 
annum. 

The Times of yesterday says that Mr. Joun Yovme, the general 
manager of the Metropolitan District Railway, resigns his position 
as general manager on May 1st, and is to join the board of directors. 
Mr. A. CoLLINSON, of the mechanical engineers' department of the 
North-Eastern Railway, has been appointed to succeed Mr. Young 
as manager of the District Railway. | 


Obituary. —The death occurred suddenly, on March 31st, 
in Marion, Philadelphia, of GEORGE MARTIN BBILL, president of 
the J. G. Brill Co. Apoplexy was the cause of death. 

Mr. Jogs THORNTON, founder and head of the firm of Thornton 
and Crebbin, makers of electric lighting central condensing plant, 
Bradford, died on April 18th, in his 67th year. 

A Calcutta paper says that Mr. Cuarp, electrical engineer, of 
Messrs. John & Co.'s spinning mille, has died at Agra, of smallpox. 

The Times " Deaths” column contains an intimation, of the death 
on April 19th, at Merthyr Tydvil, MABISCHAL KzITH ERNEST 
FaitH, aged 30 (formerly of the P. & O. line and Central London 


Railway, and late of the Dowlais Iron and Engineering Co.), 
electrical and general engineer. | R 


— — —— . — 


NEW COMPANIES REGISTERED. 


Duchy Development Association, Ltd. (88,362).— This com- 
pany was registered on April 10th, with & capital of £20,000 in £1 shares, to carry 
on the business of a power supply company, electricians, electrical, metallur- 
gical, mechanical and chemical engineers, manufacturers of and dealers in 
apparatus used in connection with the generation, distribution, supplv, accu- 
mulation and employment of motive power, light, heat or otherwise. The first 
subscribers (each with one share) are:—E. J. Andrews, 2, Marco Road, 
Hammersmith, W., accountant ; A. H. Goodman, 109, Crampton Street, S. E., 
clerk; D. 8. Whitelaw, 84, Ayan Avenue, The Drive, ford, secretary ; 
W. B. Thomson, 22, Wallwood Road, Leytonstone, manager; D. Fraser, 9, 
Leander Road, Brixton Hill, S. W., clerk; A. C. Gray, 83, 1 Gardens, 
West Hampstead, N. W., clerk ; and T.Jaap, 22, Speenham ad, Stockwell, 
8.W., clerk. No initial public issue. The number of directors is not to be less 
than threc nor more than seven ; the subscribers are to appoint the first; quali- 
fication, £50; remuneration, £100 each ae annum (chairman, £50 extra). 
Registered office, 8) and 90, Chespside, E.C. 


Rhondda Tramways Co., Ltd. (88,145).—This company was 
registered on April 14th, with a capital of £200,000 in 900,000 ordinarv shares of 
5s. each, and 150,000 54 per cent. cumulative preference shares of £1 each, to 
adopt &n agreement between the Urban District Council of Rhondda of the one 
part, and the Tramways Development Co., Ltd. (&s trustee for this company) of 
the other part. to enter into agreements with the Rhondda Tramways Con- 
struction Syndicate, Ltd., and the National Electric Construction Co., Ltd., 
relating to management, to construct, equip, work and maintain the tramways 
authorised by the Rhondda Urban District Council (Tramways, &c.) Act. 1902, 
or any part thereof, &c. The first subscribers are:—L. B. Schlesinger, 21, 
Cornhill, E.C., banker, 300 preference shares; J. C. Saunders, Melton Heath, 
Dorking, director of the Commercial Union Assurance Co., Ltd., 300 preference 
shares; W. B. Cownie, Queen Anne's Chambers, S. W., chartered &ccountant, 

*800 preference shares; B. Bernheim, 41, Lansdowne Road, N., director of 
National Electric Construction Co., Ltd., 900 preference shares ; J. T. Jervis,. 
Queen Anne's Chambers, 8.W., civil engineer, 300 preference shares ; 
E. A. Mitchell, Wolstonbery, Carshalton, electrical engineer, one ordinary share; 
and R. Watson, Queen Anne’s Chambers, 8.W., one ordinary share. Noinitial 
public issue, The number of directors is not to be less than three nor more 
than seven; the first are: L. B. Schlesinger, J. C. Saunders, W. B. Cownie, 
B. Bernheim and J. T. Jervis; qualiticatión, £300; remuneration, £200 each 
per annum (£100 extra for the chairman) Registered office, Queen Anne's 
Chambers, Westininster, S.W 


Vulean Dynamo and Motor Co., Ltd. (88.445).— This com- 
pany was registered on April 18th, with a capital of £6,500 in £1 shares, to 
adopt agreements (1) with W. R. Saltrick and (2) with W. Geipel and F. M. T. 
Lange, and to carry on the business of mechanical and electrical engineers and 
contractors, manufacturers of and dealers in dynamos, lamps, cables, in- 
sulating materials and accumulators, &c. The first subscribers (each with one 
share) are H. Chitty, 4, Lloyd's Avenue. Fenchurch Street, E.C., electrical 
engineer ; W. Geipel, 724, Bt. Thomas Street, S. E., engineer; F. M. T. Lange 
724, St. Thomas Street, S.F., engineer; D. J. Edmonds, 30, Budge Row, E.C., 
solicitor; W. R. Saltrick, “ Roy Toi,” Grove Park, clerk; W. H. E. Godolphin, 
Ivydene, Cranley Gardens, Wallington, clerk; and A. J. Edmonds, Faircourt, 
London Road, St. Albans, clerk. No initial public issue. The number of 
directors is not to be less than three nor more than seven; the permanent 
directors are H. Chitty, W. Geipel, F. M. T. Lange and D. J. Edmonds; 
qualification (except permanent directors), 100 ordinary shares ; remuneration 
as fixed by the company. Registered office, 72a, 8t. Thomas Street, S.E. 


7 

Keeler & Ce., Ltd. (88,465).—This company was registered on 
Avril 20th, with a capital of £5,000 in £1 shares, to acquire the business 
carried on at 12, New Chesterfield Street, Marylebone, as ‘‘ Keeler and 
Co." to adopt an agreement with E. M. Collins, and to manufacture 
and fix telephones, telegraphs, electric bells, phonographs, electric 
light and other apparatus, &c. The first subscribers (each with 
one share) are —4 . Poore, 7, Thayer Street, Manchester Square 
W., electrical engineer; E. P. Keeler, 14, Fawe Park Road, Putney S.W. 
electrical engineer: A. L. Keeler, 778, Fawe Park Road, Putney, S. W. florist ; A' 
Baldwin, 87, Lordship Park, Stoke Newington, solicitor; E. Scott, 90, High 
Road, Streatham, solicitor; A. V. Baldwin, 87, Lordsbip Park, Stoke Newington 
solicitor; and G. Satcher, 121, Elsinore Road, Forest Hill, clerk. No initial 
a issue; the first directors are E. B. Keeler (chairinan and manager), J 

oore and A. L. Keeler; qualification, £25; remuneration as fixed by the com. 
pany. Registered office, 12, New Chestertield Street, Marylebone. 


Helis Cell and Acenmnlator Co., Ltd. (88,437)—This 
company was registered on April 18th, with a capital of £1,000 in £1 shares 
(666 preference), to carry on the business of electrical engineers, manufacturers 
of and dealers in electrical and mechanical apparatus and goods &c. Th 
first subscribers (each with one share) nre :—AÀ. J. McMillan, 17 Tower Royal, 
E.C., secretary; R. G. Hall, 79. Roderick Road, Hampstead, N.W., clerk; 
J. T. Robinson, 29, Beversbrook Road, Tufnell Park, N., clerk; J. Cockin : 
45, Geneva Road, Brixton, S. W., clerk; W. B. Par N Drive. 
Bouthchurch, Southend-on-Sea, clerk ; R. A. Draper, II. , Forest 


Hil, 8.E., clerk; and H. Barber, 8, Ranelagh Mansi 
clerk. No initial publio issue. The preference sha 
available profits until they have received an amount 
up thereon; afterwards they are to be converted in 
number of directors is not to be leas than two nor mo 
J. T. Szek (permanent) and H. Hunt; remuneration 
Registered office, 12, New Oxford Street, W.C. 


— 


—— 
A EISELE — — 


OFFICIAL RETURNS OF H 
COMPANIES. 


F. W. Dickinson, Ltd., electrical eugui 
cent. debenture for £100, dated April 4th, 1906, charge 
pem present and future, including uncalled capi 

older: J. Gordon, 19, Bond Street, Leeds. 


Northampton Electrie Light and Pow: 
Issue, on March 29th, of & second mortgage de! 
series created by resolutions of March 6th, 1808. ^ 
99th, 1906, to secure £10,000, charged on the compa 
rty, present and future, including uncalled capital. 
ebentures. Holders: Northamptonshire Union H 
No trustees. Previously issued of same series: £8,0 


"Northampton Electric Light and Pov 
This company's annual return was filed on Marc! 
61,084 ** B ” shares had been taken up out of a nomi 
“A” and 99,990 “B” shares of £1 each. 4 
Mortgages and charges: 442,100. 


Electrical Instrument Manufacturer: 
5 per cent. debentures, created December 16th, 1% 
1906, charged on the company's undertaking and p. 
including uncalled capital, have been registered. ^ 


Folkestone Electricity Supply Co., 
11th of £15,000 44 per cent. debentures, art of seri 
April 18th, 1900, August 98th, 1901, May 12th, 19 
secure £90,000. Property charged: The company * 
present and future. Trustees: G. Spurgen, J . P. 
Avenue, Folkestone ; and W. R. Davies, 10, Moorga 
issued of same series: £75,000. 


Buenos Ayres Electric Tramways Ca 
A trust deed dated March 80th, 1906, to secure £t 
ture stock, has been registered. Property charg: 
the Municipality of Buenos Ayres, dated August l 
poe tear 18th, 1908, certain freehold land at the | 
Calle Rivera, Buenos Ayres, and the company’: 
pex and future, inc!uding uncalled capital, sub 

a trust deed dated June 8th, 1908, securin 

stees: W. Greenwell, 2, Finch Lane, E.C.; an 
hall Street, E. C. The company has pow ər to issue 
pari passu with the present issue. 


Scottish House-to- House Electricity 
additional lien for £6,500 and 6 per cent. interest h: 
dated March 31st, 1904. Property charged: The 
property, present and future, including the Coatbri 
and uncalled capital. Holders: County of Londi 
Moorgate Court, E.C. 


Premier Electric Lamp Co., Ltd. (H: 
Particulars of £3,000 debentures, created by resc 
charged on the company’s undertaking and p! 
including uncalled capital, have been] filed pursue 
panies’ Act, 1900. No trustees. 


Bastian and Partners, Ltd., electi 
London (77,601).—Iesue on March 24th of £2,700 1( 
series created July Ist, 1905, to secure £4,000, char 
taking and property, present and future. No tru 
same series. 


Meadows, Teeton & Minsball, Lt 
Hanley (83,006). —A debenture dated April 4th, 1% 
the company’s undertaking and property, prese 
called capital, has been registered, Holder, W.T 


Northallerton Electric Light and F 
— This company's annual return was filed on M 
and 1,151 preference shares had been taken ' 
£10,000 in 5,000 ordinary and 5,000 preference sh 
Betas called up, resulting in the receipt of £ 


Londonderry-Maville Electrie Ra 
(75, 455).— This company's annual return was filc 
shares had been taken up out of a nominal capi 
per share bad been called up on 1,507 and 
£81 15s. remains in arrears. £5,000 is consid 
shares. Mortgages and charges, nil. 


General International Wireless T 
Co., Ltd. (75,277).—A charge, dated April 18th, 1 
advances up to £450, has been registered. Pro 
pe older: F. W. Derby, 1-4, Green D. 


Newcastle-upon-Tyne Electric Su 
This company's annual return was filed on A} 
and 75,000 ordinary shares had been taken u 
£1,000,000 in 100,000 preference, and 100,000 ord 
share has been called up on 64,241 preference, 4 
the receipt of £656,350. £93,650 is considered «a 
71,971 ordinary. Mortgages and charges: £250, 
from £750,000 to £1,000,000 in March last.) 


Smithfield Markets Electric Supp 


company’s annual return was filed on March 9 


Westminster Electric Supply Co 
This company's annual return Was filed on M 
and 81,27) preference shares had been taken 

£2,000,000 in 200,C00 ordinary and 200,000 pre 
per share has been called up on 110,000 ordin 
per share pe 60,000 pr epee, resulting ig th 
payments in advance 3f calls). Mortgages on 
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Chiswick Electricity Supply Corporation, Ltd. (38,854).— 
This company's annual return, made up to April 19th, 1905, was filed on 
March 5th, 1906. 659,400 ordinary and 100 founders’ shares had been taken up 
out of a nominal capital of £100,000 in 99,900 ordinary and 100 founders’ shares 
of 1 each. EI per share has been called up, resulting in the receipt of £59,500. 
Mortgages and charges: £40,880. - 


Scarborough Electric Supply Co., Ltd, (37,569).—This com- 
pany's annual return was filed on March 23rd, when the entire capital of 
£100,000 in 10,000 shares of £10 had been taken np. £10 per share has been 
called up on 9,000, and £7 per share on 1,000, resulting in the receipt of £97,000. 


Mortgages and charges: Nil. 
London Electric Sapply Corporation, Ltd. (24,957).—This 


. company’s annual return was filed on March 20th, when 110,000 ordinary and 

59,840 preference shares had been taken up out of a nominal capital of £950,000 
in 20,000 lee sats of £3 each and 70,000 preference shares of £5 each. 
£8 per share has been called up on the ordinary and £5 per share on the pre- 
ference, resulting in the receipt of £632,360, including £160 paid on 160 forfeited 


shares. Mortgages and charges; £874,395. 


India-Rubber, Gutta-Percha and Telegraph Works Co., Ltd. 
(1,122 C).—A trust deed dated March 27th, to secure £400,000 debentures created 
March 6th, 1906, has been registered. Property charged: The company's land 
and premises at Silvertown, E., certain land and premises in Castle Street and 
Lower Castle Street, Liverpool, and the companys undertaking and property, 
present and future, including uncalled capital. Trustees: J. 8. Cockburn, St. 
Aubin, Foxgrove Road, Beckenham; J. Ferguson, 89, Albion Street, Hyde 
Park; M.Gray, Lessness Park, Abbey Wood; J. Henderson, 86, Eaton Place, 
§.W.; and Sir Henry C. Mance, Kt., C. I. E., Old Woodbury, Sandy, Beds. 


OITY NOTES. 


Wr noted in our last issue the Press view 
and test " of an electrically propelled omnibus, 


Electric 
Omnibus which had been given the name of “ Electrobus.” 
Traction. The prospectus of The London Electrobus Co., 


l Ltd.,” has since been issued. The company has 
been formed to run electric omnibuses for the conveyance of 
passengers on the streets of the metropolis. Tbe capital is 
£305,000, composed of 300,000 ordinary shares and 65,000 
deferred shares, all of £1 each. The directors may proceed to 
allotment on the subscription of 50,000 ordinary sbares, which 
shares have been underwritten. Five contracts have been entered 
into. The first is between the Motor-Car Emporium and the 
International Motor Traffic Syndicate, whereby the former sells to 
the latter the right to use and exercise an invention under Letterf 
Patent No. 3,653, of 1902, as applied to motor-omnibuses and other 
types of metropolitan stage carriages during the next seven years. 
The consideration for such sale of such right of user is the sum of 
£20,000 and the undertaking to purchase 50. motor-omnibus chassis 
each year during the seven years. The second contract transfers 
the benefit of the first contract to the company, the consideration 
for the transfer being £5,000 in deferred shares of the company, 
with provision for the substitution in certain events of shares or 
Shares and cash in varying proportions for part of the cash con- 
sideration. The third contract provides for the payment by the 
company to the promoter of £8,500 in consideration of the services 
rendered by him in negotiating and procuring the fourth contract, 
and to be rendered by him in advertising and circulating the pro- 
spectus and generally paying the expenses incidental to the forma- 
tion of the company. In addition to the receipt of £8,500, the 
promoter shall have the right to nominate two directors and also the 
right to subscribe at a premium of 58. for any shares which may 
be issued during 18 months after the first general allotment. By 
the fourth contract the Motor-Car Emporium agrees to sell 
to the company 300 electric motor-omnibuses at £700 each, under- 
takes to deliver the same within 12 months if called upon, and 
gives an option to the company to purchase other electric omnibuses, 
The fifth contract is an undertaking by the Securities Exchange, 
Ltd., to underwrite 50,000 ordinary shares for a commission of 
5 per cent. in cash. 

From these contracts it will be seen that the London Electrobus 
Co., which may go to allotment on £50,000 of ordinary shares, will 
have paid away (in addition to the underwriting charges) £28,500 
of its ordinary capital on its inception, besides the £5,000 
of the second contract, which, however, is in deferred 
shares, For this sum the company will have been brought 
into being, and will have acquired certain rights and obligations. 
What are the rights? The sole and exclusive right to use an in- 
vention patented in 1902, the scope of which is not referred to in 
the prospectus or the agreements as cited. The use is not for the 
life of the patent, on all or any vehicle, or in all parts of the United 
Kingdom ; bnt is limited to seven years, to licensed stage carriages, 
And to & radius of 15 miles from Charing Cross, And what are the 
obligations which the company also acquires? The obligation to 
purchase 50 chassis every year for seven years. The fourth agree- 
ment as cited in the prospectus indicates an obligation on the 


, 


Motor-Car Emporium to sell to the company 300 electric omnibuses 
at £700 each, but does not state that the company agrees to buy 
them; so that, so far as can be seen from the prospectus, there is 
no obligation on the company in respect to that contract, though no 
other consideration is specified. 

We do not wish to discuss here the merits of the patent for which 
the company pays £20,000 for a limited user, but since the 
vendors have nothing else to sell and the authors of the 
prospectus apparently seek to give the impression that the 
electric propulsion of licensed vehicles will be a sort of 
monopoly of the Electrobus Co., we will, for purposes of discussion, 
assume that the invention covered by patent No. 3,653 of 1902 is 
of an epoch-marking type, and its use essential for commeroial 
purposes. If the necessary payments are duly made, the patent 
will be in force till 1916. The company's right to use will expire 
on April 12th, 1913. Assuming further, for purposes of discussion, 
that the company lives so long, it will be in the position of having 
established a business which it will only be able to continue by 
coming to terms with the patentee. 

The directors have no doubt carefully considered the effect of the 
limitation of 15 miles; but, on general principles, it would seem 
that there might be advantages in investing £20,000 in omnibuses 
that have no patented contrivances and are privileged to go any- 
where rather than to pay that amount for a right which can 
only be exercised within a certain radius. The drawbacks of such 
artificial restrictions would seem naturally to occur to business 
people in the case of a seriously contemplated business enterprise. 
Incongruities, however, need occasion but little surprise in a 
document which contains particulars of a contract for the purchase 
of chassis for seven years ahead, and in the prospectus itself calls 
special attention to the disadvantages which other companies suffer 
in being “saddled with " similar contracts extending over the next 
two years. 

"The well-known consulting electrical engineer, Mr. W. J. 
Crampton " (vide prospectus) reported to the directors to the effect 
that he had made a detailed and practical examination of the 
electric 'bus; he commended the noiselessness of the gearing, the 
fact that change of gear was unnecessary, and the efficient mode of 
control He also expressed his approval of the estimate of costs, 
and stated that the maintenance contracts for tires and accumu- 
lators with responsible manufacturing firms left nothing to 
speculation. We are not familiar with the scope and 
duration of Mr. Crampton’s special experience in connec- 
tion with  electrically-driven vehicles, but we know that 
he was appointed by the directors on the day previous to that on 
which he dated his report. His examination of the details of the 
"bus was therefore remarkable for its celerity, if for nothing else. 
As for the features which he commended, the noiselessness of the 
electric broughams which have been running about London for some 
years is familiar to all; we may add that some of these also have a 
fixed gear ratio, and have two motors, which can be controlled on 
the series-parallel system just as casily as the double-com- 
mutator motor (which was used on the old electric cabs which 
came to grief in 1899), while the separate driving of the 
rear wheels gives perfect differential motion. The report, 
in fact, is equally remarkable for its artlessness and its futility 
The names of the “responsible manufacturing firms” which have 
‘‘ offered” to take upon their shoulders the burden—likely to be a 
crushing one—of maintaining the tires and batteries at imprac- 
ticable rates, are not vouchsafed. Are there any contracts for main- 
tenance in existence at all? 

The Electrobus possesses no monopoly worthy of considera- 
tion, and its prospects are of equal value. When too late, even the 
lay Press has appreciated these facts, and has delivered its verdict 
in no doubtful] manner. | 

It was announced yesterday that “owing to the number of appli- 
cations for shares in the London Electrobus Co. having far ex- 
ceeded the minimum on which the directors had decided to go to 
allotment, letters of allotment were duly posted to applicants on 
Wednesday," although the lists were open till Thursday. The result 
was that many shareholders, whose eyes had been opened and who 
desired to withdraw their applications, on the ground of inadequate 
disclosures in the prospectus, were unable to do so. We under- 
stand that they are combining with a view to taking legal action in 


‘the matter. 


Bath Electric Tramways, Ltd. 


SIR VINCENT CAILLARD presided last Friday at the annual meeting 


beld a! Winchester House. In moving the adoption of the report, 


he said the resulte of the past year's working were satisfactory. In 


net revenue there was an increase of £2,650 over 1904. Their 


capital expenditure had, however, gone up by £32,500, but if they 
set the increase in revenue against the increase of capitalexpendi 
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ture, it worked ont at a rate of earning of about 8 per cent. per 
annum, which alone would justify it being incurred. But that was 


not a fair calculation, as £8,400 of the £32,000 was what might be 


called unproductive, as it was paid to the Bath Corporation for the 
reconstruction of the Midland Bridge. When they were running 
their cars over the bridge they hoped that the expenditure of that 
£8,400 would pay at least the 8 per cent. If they deducted that 
item, the return on new capital expenditure was something like 11 
per cent. After meeting all charges for repairs and renewals, 
interest on debenturer, dividend on preference shares, they had 
earned enough to pay 5 per cent. on the ordinary shares, as recom- 


mended. They could have proposed a larger dividend, and could 


even have gone so far as to propose a distribution on the deferred 
ordinary shares, but it was better policy not to divide up to the 
hilt, but strengthen tbe financial position of the company 
by commencing to build up a reserve fund and carrying 
forward a substantial sum to next year. In regard to the 
loans secured by mortgage and debentures, these loans were secured 


upon the mortgage debentures of the company, and mortgage on 


a site in Bath for the purpose of carrying out extensions and so 
forth, until they issued the necessary capital. The capital spent 
during the year was made up of £7,300 for the purchase of six 
motor-omnibuses; paid to the Bath Corporation, £3,400; Newton 
extension opened in August, £11,300; and the York Villa site and 
a motor-'bus garage, £2,200. The motor- bus service had fulfilled 
the expectations they had formed in regard to it. They had rather 
more than paid their own way, and had acted as very valuable 
feeders to the tramway system. They had ordered six more ‘buses, 
which they hoped would be delivered in time for the summer 
service. They were petrol'buses of 40 m.P. They would probably 
require to issue in the course of the year about £40,000, but exactly 
how it would be distributed between debenture and share capital, 
he could not tell at the moment. The net revenue was increased 
by £2,650; the power expenses at Bath decreased by £240, in spite 
of increased mileage and traffic; operating expenses were only £95 
more; repairs apd renewals decreased compared with 1904, by 
£440. "They followed the policy of keeping everything up in fir&- 
class working order, and as they did that out of revenue, it was not 
necessary to charge anything special for depreciation. In about 
18 months the sinking fund of the debentures would commence, 
and that fund in itself formed a kind of depreciation fund. 
Management expenses decreased by £750, due to a large extent to 
the fact that they had made & new arrangement with Mr. McCarter 
by which his fixed salary was considerably reduced, and he was 
permitted to give bis attention to other tramway systems as con- 
sulting engineer. The London expenses fell by £360. As 
last year a shareholder complained that be did not give enough 


statistics in regard to the working of the system, he would now 


give them :— 

19014. 1905. Ine. or dec. 
Units generated 1.227, 200 1,411,900 + 184,700 
Cost per unit 635d. 511 — 12d. 


Single track miles a "E A Me 16 19 +3 
Car-mileage .. a r 


85 900, 200 
Passengers carried » à . 6,648,100 6,746,300 -+ 98,200 
Times population carried.. $s es R5:68 87 11:82 
Cost per car- mille 520d. 4 791d. — 47d. 
Receipts per car-mile R R31d. 8:654d. — 177d. 
Per cent. costs to receipts by 65 * 56:36 % —4:295, 
_ Average miles per car per day.. . R9 99 * 10 

Advertising. - is 828 d £616 £852 + £936 
Parcels NEL: vs is 85 4346 £660 + £314 


There was some discussion on various points. One of these 
related to the recent run of an electric omnibus, and in reply to 
questions, Mr. A. A. CAMPBELL Swinton, a director, said that 
electric 'buses had been tried ovcr and over again, and the trouble 
was the extreme weight of the accumulator. Bath was a very hilly 
place as bad a place for electrical vehicles as they could find. In 
regard to the charging only taking three minutes, that was not the 
case ; it took three minutes to change the batteries, they took hours 
to charge. There was not the slightest doubt that, so far as Bath was 
concerned, the petrol 'bus was vastly superior. 

The report was adopted; 


Cuba Submarine Telegraph Co. 


THE meeting of this company was held on Wednesday last week at 
58, Old Broad Street, E C. 

Mr. C. W. PanBisH, who presided, said, in moving the adoption of 
the report, that the accounts covered a period of six months to 
December 31st, 1905, and he thought they showed a satisfactory 
state of business. "Turning to the revenue side they would see that 
the receipts amounted to £13,151. Interest on investments 
amounted to £1,490, so that the total receipts bad been £14,647. 
There had been an increase in tratlic receipts of £1,205, as com- 
pared with the latter half of 1904, but it had to be remembered 
that during that period the cables were interrupted. Generally 
speaking, the business in 1905, so far as the period from July to 
December was concerned, had been better than the same period in 
1904. The total receipts showed an increase of £833, while the 
expenses had been reduced by £2,111, a total improvement of 
£2,944 upon the year's working. Expenditure during the six 
months under review amounted to 46, 257. During the year 1904, 
neavy payments were incurred on account of the hire of land 
cables, it having been the object of the directors to keep up a good 
service, an object which he felt sure had met with the approval of 
the shareholders. Their present increase of revenue had enabled. 
the directors to transfer £1,818 to reserve fund, bringing it up to 
£87,000, and after allowing for the dividends, they would have & 
balance of £5,603 to carry forward. The capital expenditure 
had increased from £214,309 to £215,571. For many 


* 
years there had been no addition to their capital ex- 
penditure, but last year they purchased a house at Cienfugos, 
in the principal business part of the town, and this partly 
accounted fur the increase. The claim of £8,174 against 
the American Government for the repairing of cables 
damaged during the Spanish-American war, was still unsettled, and 
it was proposed in future to leave it out of the accounts, although 
it would still be pressed. No attempt had been made to meet the 
claim, although Mr. Root, the Secretary of State, had recommended 
that the similar claim of the French Government sbould be met. 
The law suit against the Cuban Government for the payment of the 
subsidy on the coast lines was under consideration, but he was 
sorry to tell them that that morning they had received a cable 
stating that judgment had been given against the company in the 
Superior Court. The directors considered that they were clearly 
entitled to the subsidy, and they would have to appeal to the 
Supreme Court. : 

The report was adopted. 


— 


— 


Raworth's Traction Patents, Ltd. 


THF directors’ report for 1905 says that the prospectus was issued 
in December, 1904, and 10,224 preferred ordinary shares of £1 each 
were allotted. The total amount received on capital account is 
£7,667. In terms of the agreement for the sale of the letters 
patent and goodwill, 15,000 deferred ordinary shares were allotted 
as fally paid and £3,600 was paid in cash to the vendor for the 
completion of the purchase. During the year applications for 
three new patents have been made, and protected by provisional 
specifications. Under these inventions a controller has been pro- 
duced which is similar in appearance and in the method of handling 
to the ordinary series-parallel controller, and gives practically 
similar resulte, with the benefits of regeneration, more perfect 
control and powerful braking effect. The gross profit for the 14 
months amounted to £4,428, and the expenditure, including £636 
written off preliminary expenses, furniture and experiments and 
development accounts, to £3,159, leaving a balance of £1,269. It 
is proposed to pay a dividend at the rate of 6 per cent. per annum 
on the preferred ordinary shares, £395; 4 per cent. on deferrred 
ordinary, £600; and to carry forward £273. : 

During the period under review orders to the value of £21,699 
have been received, and £17,729 invoiced. "There are now 89 cats 
in operation. with Raworth’s regenerative control Mr. Raworth 
has accepted the office of managing director, and has appointed the 
company sole agents for the sale of his foreign and colonial patents. 
The results of working on a large scale with 40 cars equipped with 
automatic regenerative control for a period of over 10 months, 
confirms the experienee of the early experiments, and substantial 
savings have been shown. 


Indo-European Telegraph Co. 


Mr. J. HERBERT TRITTON presided on Tuesday at the meeting held 
at 18, Old Broad Street. In moving the adoption of the report, 
(see ELECTRICAL Review, April 20th) which recommended a 
dividend for the half-year of 17s. 6d. per share (making, 
with the interim dividend already paid, 6 per cent. for 
the year) and a bonus of 20s. per share, both free of income- 
tax, also that a special distribution of 15s, per share, the chair- 
man said that the year for their company had been, generally 
speaking, uneventful, with a return to more or less normal traffics. 
The difficulties to which a long line such as theirs was exposed in 
traversing districts difficult of access, and liable to temporary dis- 
turbance, had perhaps been slightly more in evidence, but those 
difficulties had, as often before, been overcome by the ready help of 
the responsible authorities, and the zeal and activity ofthe staff. 
The lines of the company had worked most efliciently. The 
Wheatstone system had now been in use for three years, and the 
success of this automatic transmission of messages had placed the 
company in a very strong position. The carrying capacity of the 
line bad been doubled and errors reduced toa minimum. After 
making allowance for a certain amount of interest on cash invest- 
mente, which usually appeared in tbe revenue account, but had this 
year been otherwise treated, there was a net decrease in traffic 
receipts of about £8,500. This was due principally to the further 
reduction of the rate to India from 28. 6d. to 28. per word, which 
came into operation on August 1st, 1905. In spite of the view held 
by many that the effect of a reduction of rates was generally . 
counterbalanced by a corresponding increase in the number of 
telegrams sent, this happy result had not yet been reached in the 
present case. The South Russian traffic showed a most satisfactory 
increase in volume, but the reduction of the rate to 44d., which had 
operated in the accounts for the whole year under review, as against 
six.months for the previous year, had brought the receipts from 
this traffic for the year down to about the same figure as for the last 
year. The Indian traffic receipts might still continue to diminish 
during 1906, though he did not at all take a pessimistic view of the 
financial position of the company generally ; fluctuations in 
receipts were bound to occur, and they must take the rough with 
the smooth. Ihe working expenses, £70,792, showed a decrease of 
£1,138, against 1904, but these again were fluctuating, and certain 
temporary staff expenses would probably somewhat increase this 
heading during 1906. The directors had, during the last few 
weeks, concluded arrangements with the company’s concessionary 
Governments and with the Black Sea Telegraph Co., which had 
enabled them to reduce the rate between England and Turkey in 
Europe and Asia, vid the company’s route and the cable of the Black 
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Sea Telegraph Co., from 11d., at which it had hitherto stood, to 64d. 
per word. Tbe advantage of direct Wheatstone working between 
London (Liverpool and Manchester) and Constantinople without 


intermediate retransmission, wbich had been rendered possible by 


the co-operation of the Black Sea Co. so far as the section Odessa- 
Constantinople was concerned, would attract a considerable amount 
of Turkish traffic, which, under the former relatively prohibitive 
tariff by their line of 11d , went by other routes, This traffic would 
be an additional source of revenue. The Russian section of tbe 
line passed to the Russian Government on January 31st, 1905, 
being thereafter lessed by tbat Government to this company for 
the period of their concession, the maintenance remaining in the 

company's hands and at tbeir own expense. The transfer of this 
section from the financial point was dealt with in the accounts for 
the year under review. "Tbe capital cost, which stood in the last 
balance-sheet at £313,285, had been written off out of the reserve 
fund, which, after credit of interest, was reduced to £138,629. 'The 
reserve fund investments thus displaced had been amalgamated 
with the “ cash investments" of former accounts under the new 
heading “unappropriated investments,” which stood at the value of 
£400,581. The payment of £5,000 to the trustces of the retirement 
trust fund went far to complete the required capital amount. 

The motion was seconded by Mr. CHAnLES Hol. Ax D, and 


carried, . 
a vote of 


The retiring directors and auditors were re-elected, and 
thanks closed the meeting. 


Oriental Telephone and Electric Co. 


Tue directors’ report for 1905 shows that, including £1,721 brought 
forward at December 31st, 1904, and after deducting the interim 
dividends of 3 per cent., paid November Ist, on both the preference 
and ordinary shares, together with £1,232 interest on debenture 
stock issued, and providing for a sinking fund for the redemption 
of the share capital of the company and other charges as shown in 
the net revenue account, the amount to be dealt with is £16,335. 
The directors recommend a final dividend for the year of 3 per 
cent. on the preference shares, £1,425; a final dividend of 4 per 
cent. on the ordinary shares, making 7 per cent for the year, £7,178 ; 
transfer to reserve account, £6,000; and to carry forward £1,738. 


For the purpose of meeting the cost of converting subscribers’ lines to 
metallic circuits, of extending and developing its telephone and electric 
lighting business, as previously intimated, and of assisting the subsidiary 
companies as far as they may require financial aid for like purposes, the 
dir*ctors were authorised at an extraordinary general meeting of the share- 
holders, held on May 31st, 1905, to create redeemable debenture stock to the 
extent of £200,000, and to issue the same from time to time, and on such terms 
us they saw fit. £100,000 of this stock was issued in June last, carrying 
interest at £4 per cent., and the stock is now quoted in the Officia] List. The 
exchanges worked by the company continue to expand, and this has been 
particularly noticeable at Rangoon and Singapore. Underground cabling 
operations are steadily procceding in Bombay and Singapore, and work is now 
going on in Calcutta, Rangoon and Madras. The Indian local companies have 
paid the same dividends as for 1904—viz., the Bengal Telephone Co., Ltd., 
5 per cent., and the Bombay Telephone Co., Ltd., 6 per cent., and the amounts 


have been included in the revenue account. 
The Telephone Co. of Egypt has declared dividends of 74 per cent. for the past 


year on both its preferred and deferred shares; these also have been included 
in the accounts. That company continues to receive further contracts from 
the Government of H.H. the Khedive for the installation of additional pro- 
vincial telephone lines. In order to provide that company with funds for this 
and other extensions, the directors, on behalf of the company, have taken up 


a further 4,000 preferred shares of £5 each. 
The China and Japan Telephone and Electric Co.'s exchange at Hong Rong 


lias made considerable progress during the year. The underground and over- 
head cabling reterred to in lust year's report is now almost completed, towards 
the cost of which the directors have increased the company's debenture 


holding in that company by £7,000. The total cost exceeds £12,000, but the 
The directors have 


company itself has been able to provide the rest. 
established a sinkmg fund for the redemption of the share capital of the 


company calculated over a period of 50 years. 


s 


Monte Video Telephone Co. — The directors have 
resolved to pay an interim dividend for the six months ended 
January 31st, 1906, at the rate of 4 per cent. per annum on the 
ordinary shares, and at the rate of 5 per cent. per annum on the 
preference shares. The dividend will be paid on 1st prox. 


Calcutta Electric Supply Corporation.—The number 
of unite delivered to consumers during the four weeks ended 
runy 23rd, 1906, were 244,055, compared with 187, 706 units in 
‘Ae corresponding four weeks of the preceding year, and during the 
five weeks ended March 30th, 1906, 370,234 units, as compared with 


319,352 in the preceding year. 


. London Electric Supply Corporation,—In a circular 
just issued to the shareholders and debenture stockholders, it is 
anounced that one of the most important electrical power supply 
»ontracta yet made in London has been entered into by the Cor- 
iini for the supply of power to the London, Brighton and 
: d oast Railway for working the trains on their South London 

e tween London Bridge and Victoria. The contract is for a 
5 n E seven years. This is the large contract referred to at the 
with 150 dig d and is in addition to the new contract entered into 
chedo if ondon County Council for a period of three years for 
md pply of power to the Council's tramways to commence at the 
Xpiration of the existing agreement. 


ue ntreal Light, Heat and Power Co.— Dividend for 
ae months ending April 30th at the rate of 4 per cent. per 


pany is formed to acquire the Simplex Steel Conduit Co., 
Ltd, which needs no introduction to anybody in any way in- 
. terested in electrical affairs. The registration of the new company 
and its capital and objects have already appeared in the 
ErEcrRICAL Review for April 13th in our New Companies 
Registered" section, and a copy of the prospectus appears in our 
advertisement pages this week. The present issue, it will be 
observed, is of £40,000 in 6 per cent. cumulative preference shares 
of £5 each, and £40,000 in £1 ordinary. The latter are to be 
issued to the vendor company in part payment of the purchase 
money, and the former are issued to the public. There is also 
£306,494 purchase money payable in cash, and bearing 5 per cent. 
per annum interest from December last. Mr. L. M. Waterhouse, 
who has been so prominently associated with the old company, 


will be managing director of the new at a salary of £1,000 and a 
commission of 24 per cent. on the net profits. The figures set out 
in the prospectus show that the average profits during the past six 
years have been £12,232 before,deducting depreciation, directors' 
fees and removal expenses. There was a drop in profits during 
1905, but bad trade and partial dislocation of trade during removal 
of the works from Digbeth to Garrison Lane are held responsible. 
It is stated that, so far this year, there is a satisfactory increase 


over the net sales of the corresponding period of 1905, at slightly 
The new works were erected to cope with the 


higher prices. 
development of the business, and it is anticipated that the cost of 
manufacturing will be considerably reduced by the aid of the 
up-to-date equipment. | " 

Toronto Electric Light Co.— The directors’ report for 
1905 states that the income was $775,948, and the expenses (in- 
cluding interest on debentures) $471,318. Out of the balance 
($304,629) four quarterly dividends (7 per cent. per annum) have 
been paid, and $95,693 is carried forward. The Times quotes:— 
“The alterations and extensions to the company's plant, which have 
been going on for the past few years, have made satisfactory pro- 
gress since the last annual meeting. A new sub-station on Teraulay 
Street for the reception and distribution of Niagara power is near- 
ing completion, and a considerable part pf the necessary machinery 
has been installed. Satisfactory progress has also been made in 
extending the underground system of distribution." 


F. Reddaway & Co,—After placing £15,000 to reserve, 
a dividend of 3 per cent. on the 6 per cent. non-cumulative pre- 
ference shares for 1905 is recommended, and £2,829 is carried 


forward. 


Worcester Electric Traction Co,—The fourth ordinary 


general meeting of this company was held on Thursday last week 


at the offices, Donington House, Norfolk Street, W.C. Mr. H. S. 


Day (chairman) presided, and the business was purely formal. 


Meldrum Bros.—The report for 1905 states that after 
making full allowance for depreciation, provision for bad:and 
doubtful debts, paying managing, directors' salaries, and writing 
off large amounts expended in developing the business, there 
remains a debit balance of £9,808 on the year's working. This is 
stated to be principally due to a large number of contracts standing 
over longer than was anticipated. The directors anticipate a profit 
for the current year large enough to wipe out the above balance 
and to leave a substantial profit. The directors have voluntarily 
relinquished the dividend paid them on their vendors’ shares for 
the half-year ended December 31st, 1004. Such dividend, amount- 
ing to £2,000, has been repaid by them to the company. 


Babcock & Wilcox.—At the annual meeting on 
.19th inst., Mr. J. Dewrance, who presided, congratulated share- 
holders upon the satisfactory report. The result could only be 
obtained by a business of huge magnitude. They had an excellent 
organisation, capable of dealing with anything that cropped up. 
How long such a result could be produced even with the best pos- 
sible organisation he could not say, but the present year promised 
to be as good as last. In reply to a shareholder who asked whether 
the company was going to embark on the manufacture of suction 


gas plant, tbe chairman said that the directors felt that a great 


amount of consideration would be necessary before going in for the 
manufacture of gas plant. A large number of people were going in 
for suction gas plant, but whether a profit was to he made out of it 
was another question. The report was adopted. 


Tynemouth and District Electric Traction Co.— 
Mr. W. J. Greer, presiding at the annnal meeting on 20th inst 
said that there was a decrease of £1,412 (3 per cent. on the ordi- 
nary capital) due to the bad trade and competition of the North- 
Eastern Railway, who were running a much more frequent service 
There was a reduction of £64 in power and running expenses but 
repairs and maintenance were £157 more than in 1904. They pro- 
posed to pay altogether 34 per cent. for the year on the ordinary 
shares, to place only £600 to depreciatiou, and carry forward £137 
They hoped for better traffic results this year, The receipts so far 
were slightly better than last year. The report was adopted 
An alteration in the articles was agreed to at a sibeequent 


meeting. 


City of Birmingham Tramways Co.—The directors’ 
report for 1905 shows that after paying interest on debentures and 
dividend on preference shares, there remains a surplus of 472,722 
A dividend at the rate of 10 per cent. for the year is pro- 
posed, £64,304 being placed to the reserve fund (increasing it to 


&361,055). 


— mys 


90 THE ELECTRICAL - REVIEW. 
6 ; 8 


(Vol. 88. No. 1,493, Aram 97, 1908. 


S on i l g. 
| AN STOCKS AND SHARE 
ELECTRIC TRAMWAY AND RAILWAY 


TRAFFIC RETURNS. 


Wednesday Evening. 

| | bute i the blackest 

Pot C T. n Stock Exchange subjects this week, the 

ene. d e . wee , | mies Fon writing upo alone appropriate. We do not 

Locality. ended. | fortnight. | wks. H ink and the most sombre mood are alon 0 pproaching, but 

2 8. , ic is either present or a es 
2 &* — 905 14-44 say that any panic j ial. stalks in 

Aberdeen Al mi n|d 18 o 72066 18 5 xum m to eventa political, financial and ma e lly 

Ayr .. „ 21| 2007 |+ 897 | 16 19.944 115824 40 (4 uc Exchange paths. It will want an exceptiona 

Bath " 20 459 73,114 16 436 | + 3990195 .. most of the Stock ble tightening’ of the 

Belfast „ 2| 9957 J ‘se | 3 | 8 2 + Llio 19% teract the uncomfortable 

Birkenhead „ 18 | 280 +108 | 8h 4,052 1 1.936 11°89] «. good Budget to coun 

lackburn 2,825 +1, ! 7768 . , 

Blackpool Corp an a} Loo |* 096 | 16 205 4 1.10 Wc Money Market. ist the otherwise prevalent gloom 
» e „ 19 1,281 |+ 927 24 7,186 | + 490 26 j+ 1 el h stocks, TR resis are 
an . » 2 | 4900 J 750 | 3 4,764 | + 2,00 | T4 | 7% Tetegrap e of success. Anglo-American stocks : 

Poton uoutk hae li pase [13.071 9 14.854 4 2,801 | 63 |.. ith a reasonable degree o | body, and the 

Bournemouth „ 21 | 10,409 ＋ 2,470 : 3,15 9:5| .. we 's an ill earthquake that profits no n 

B rd ” 2,172 300 ] M. 286| .. quite strong. It’s an i À business now. Direct 

Brighton „ 20 | 11,897 82 i 9-65 's lines to New York are doing good bus rtificates 

Brit. leo. Trao. Co 454 |+ 68 | 15 S | do Ma 5.57 iae d in at 153, and Commercial Cable Certifica í 

Brit. Apr. 13 8,117 | + 800 ; hares remain at 153, 

Airdrie 18 | 10,008 6% „ | 96809 | aee 14 2 United SOMONSDAE ympathising with the flatness in 
Barrow ) » 18 | 10,828 — 635| „ 30,813 | — 6,942 1225 int lower, these last sympathising in: better at 
ares (i A 13 » | 619 — 200 f pads RAT shares. Indo-Europeans are again bet 
irmin , , Sy 1,121 | + m ican ai : have 
Dern eos] 139] e i. mt » 13.58 + 748 1.5 America j stocks in the Eastern group 
Dudley -Bto rb ge * 18 1,970 |+ 189 ,, + 135 65|.. some of the prior-charge lobe 
3 N'feet „ 18 47 |+ m " 8.704 + 708 | 7-25) .. Oh; and h “China” shares are a shade lower at 142. G is 
Gravarna? , : m go x ns | „ 8,787 | + 6 Ja I advanced, thoug ; d two improvements occurred in 
Hartlepool e| on 1 844 |-- 246 „ 27848 T 1|. 29|.: Preference moved up 3 to 14s, an Ordi y at 44 are $ up, 
Leamington — ..| « 1 414 T. 2 „ 42,822 | 14,017 22. |.. | dia and Panama quartette. The Ordinar | « 
Merthyr „ 18| 7615 48454 „ 298 | + 3% &'5|.. the West India in at 7, upon what grounds it 

Metropolitan. la 725 |+ 124 ,, 7.659 | + 874 L0:18 | `; Second Preference show 4 gain , itv tells thet 

F 1,189 |4 148 | „, 1,485 — 64/581) .. and the uld be the best authority telle 
Oldham — Ash » 18 258 i+ 84 „ 25.701 + 1,480 | 29 ° ‘ficult to say, for what sho Ys. 
Peterborough „ la| 8616 |t 74 ', 910 | + 188|275|.. it difficu ipte are due mainly to the mis 
Potteries „ 18| 282 4 13|, 8,548 | + 68/817] .. ny's increased receip 5 vu 
Rothesay. |» 18| 602 |+ 286 „ 11403 | + 1,788 |187| .. dedi ae ighbours, and not to trade which is likely to pro 
pure IP ELE ee fe ceere hows 
Swansea. „ 16 2481 f 107 „ 450 — 13 8 |.. anent. : and the Pre- 

uth sej n 108 oe , 14°75) .. perm 1 easier at 1103, : 
Weston e Mare b " 18 y Z 2) ^ 27 = st 171 s: National Telephone 18 i ; Expectation puta the repay- 
oiv 18 — ot eo : 180. oe 

t Worcester. . Dist. „ 18 | 1,756 |+ 851 „ 2649 HE 388.4 ferred continues somewhat lump t least, so that allowing for 

Brees Wook » 18)" 4008 |+ Ha s T6 t price of the Preferred at 105 a : 109 works out 

3 eo 99 " e è en , W 

nar pag 055 H E: 8 dme 1 105 = 1 8 0 of the stock, the yield upon the money at 

© : 22 89,120 os : t 

Burton-on Trent lar. 25 815| 61 ,958 — 570 15˙87„ than 4$ per cent. 

8 : Apt. 4 1,963 — 85 à 2/000 117 to rather . ition, the Electrobus Company,. has 

ede un 10 nmel} 997/16 | sasl} 80 5 F 8 „%) ich it richly deserved. 

Dare d Din. |), 19| 1,546 |+ me 81 8,50 El + 4 tion from the critics which it richly 

Colchester 3 - | Mar. i 500 + 60 16 6651 H T 1-87 -. obtained the receptio rd about the concern in last week's 

+Cork [Ape M ult els mat it 5 4 D. Those who read the forewo his sort of welcome. 

Darli „ 1 ern 8 Tie 55e. were prepared for this 

r .. Zo 4 s taaa 16 1265191 us is. Execrarcan, Review knowledge, were out on Wednesday 
Dobila e " a 14.204 + 520 8 45.503 + 4,745 8 41 Some of the allotments, omn ded Rp, NUS 40 sides until “on 
Dundee . „ 21| 9,188 4 888 . 92151495] .. Ithough the lists wer 

Ham ° M + 192 8 61+ 6 rn althoug 
Exeter ee ae al 99,631 +8,740 | 46 a Acar aide w e. ue Thursday." Metropolitan electric 
Glasg outer: 0 Feb. 21 221 mss 2,889 — 29 87 415 he Ordinary shares in the list of Metrop 1 

„ S , 69 8 480 + 1, » ighting companies ; ket than a sign 

COM Nu 11 cns Te 8 1605 1 B12 em S Dus is lois a tribute to the — 5 are down 

H „ 4 ’ 45 . ewca n d — 

Ilford a ee 15 269 re 8 1 te | 178 | 10°5 that nobody cares to deal. iment to the Exhibition. The New 

Ilkeeton . „ 4 909|* 148 4.00 189 11 hich is a poor complimen h £9 paid and 

DN „ » 31| 1,188 10 40 7,891 AME gres edd y istrict shares are 112 and 9 for the shares, ha 

Isle of Thanet ../ n 21 820 18 1 "i 75) .. castle and District s ; lost 4}. County of Durham 
my . „ 18 4m t 19 128 |+ 8,099 22.5 8:9 . ively. Hove Ordinary lost 1. t price 

Kirkcaldy . oe | os 19 | 1.787 611 | 16 12091 H 1.254 89°56 1+ 8 £6 paid respective y. f £3 paid and stand at tha p e 

Dan KANIZA Hd: „ 14 19,091 15580 | 16 82'981 + 4,166 6 |+ 1  Blectrical Power 5 us 9 middle. South Wales were 

pe ; A "e 8. * 3 b 

Leith AE: : 1 55 : 5 i iiio ens 1 toe 5 5 de and a seller at Cardiff 1 TAS x 

eith . a de ' i 1 inquired for the : that there is 

Li 15,424 |+2,019 | 1 879 | 41 | .. inquir : his offer, so | 

1.6.6. IMEIEC TE JE AES QE , demanded 6 and then withdrew the Cleveland will be the first 

London United „ 31 164 16 a 40,817 |+ 4,467 84 buyer in the market. Perhaps ard the efforts 

+Lowestols .. „ 11 | 97,846 |+8,060 d A acil ae small buy ies to show how rapid success can rew 

Manchester B : s 20 8 12,450 |+ 1,898 25.5 1˙8 of these companies school of „expensive experience 

Nelson 21 | 8,650 |+1, 257 l 149 |145 |+ ractical in the | 

Newoaatle ee » M 1,257 |+ u 0 1770 + 246 0 iis of people grown p called 

rt 0 99 998 + P 23° 

rit acta ade i z 3.846 1 H 7616 i 570 8'6 5 elsewhere. stocks are dull with a duliness that may s 

Pontypridd on at | asel (32,146 | 8 SPEE 10 "cdi posta A itane dropped to 72 on Tuesday, though the price 

D , s 9. 1 

Portsmouth „ 18 912 378|.. 1. 119 T5|.. dismal. Metropo 

1 Preston „ 6 mit ro 1 + 1,658 4. | 58 rallied afterwards. tricts were 284. The latter 

Sere po — » 1 2489 f'mi|s 1,447 |+ 88 |98 |. ek ago it stood at 773, and Dis ion of depreciation 

Rochdale „ 19| 688 2 2 | 10,801 |+ 1,035 | 88-9 "s A week ag d at 26, and some question of dep 

Belford 2E 10919 71 717 4 | 20,895 |+ E vil bd bave since been offere t the market in both these underground 

e| n 23,10, ; 1 1,868 | + y us hich upse | d City 
meld ' = » à 011 6|.. en started w terloo an 

Bouthampton || 7 6 "dm HEC 32,745 t is e! panos Metropolitan trafücs, too, are poor. ae Deferred on 

Bouthen n EON A Mar.81| 1,164 |+ n 2 1,725 |+ 875 15˙5 4 4 stocks. int, and so did Central Lon À 

Btalyb’dg age Hy e, Apr. 18 1,079 + mo 1 1.992 |— 88 ot we Ordinary receded a point, Great Northern and City Preferred 

to ^ , per . PI^ x * B. hd 
iBunderland * u| dme n 19 | eo . "ie 6'87 e the decrease in the traffic better than 44 for the £10 shares fully 

{Swindon Be M t ae ha canoe 17380 | 6-87 |+ -25 gave way i, and are no 
eg » 39 f * 8,880 y 

West mm s AP. 1 eH Vau z boe n $e. (pepe paid. varieties ave little to distinguish 7 irat 

Wolvarhampion . „ » i 2128 |+ 796 10 "on ; $35 Í 8 cca ea Motor-Omnibus dropped to 258. upon "i to ld. 

Yorks. St.cWaterbo | „ 21 24 "928 | 16 | 109,880 |— 4,012 jm ments. Lon tus, but the price soon recovere 

Bak RI "21 | 12,04 16 | 46,659 ＋ 194 he Electrobus prospectus, fit, there may yet 

Cen. London Riy 22 5.041 |— 248 ik vee 9 1 of the "buses, run at a good profit, t 

Du 1 8 Rly. " 2 8.400 H 188 16 | 28908 | + KEN E M 1 l 10 run under the ægis of the i rd 

nd City R » 2 — 555 16 22,981 — 1, 45|.. t they are not likely ; lowér, an 

a eE ARE 1515 ut der e i a 192 "6|. = aen 5 5 Fio pl s board to 

Mersey pe pe ; 31,678 —3, : ,798 | 2 . . ; e r 

Mete litan Rly. . » em 14,218 + 467 16 pend Hi 49 " there is some disappointment felt a Calcutta Trams, old and 

Met. District Rly... | , 22 30,728 4 8,208 | 16 81,992 | + 1,810 1864| .. f fractions of new shares. 

AngloArgentine .. .. | Mar. 80 1.811 [+ 482 | 18 . "HE issue any eh = 5 — 

$fAuckland ..  .. 11,511 |- 1, -o 15,558 |+ 8,569 j new, are both 5s. lower. itish Aluminium have hard 

Brisbane . MET | 1,938 |+ 128 | 11 225 1 4811 | .. . 2 ing shares, British 

A''sE.T.Co. „, 225 | 15 53,225 : t manufacturing 

S n 's-Blgr no Apt: n | 150 H 576 ee oe e . Amongs 

{Cape E Electric T. Ld.| Mar. 45 : : 

denen. ee . 


of 1906. 
resctpte. 


One week only, 
$ owe month, 


ton 4, 
again, and at 2/, are 4 to the good. W 
d 8 Prefurvace at 1, have also 2 fa 
On the other hand, Henley's Preference drooped 


m | 
{ 
tj Vol. 58. No. 1,483, Aram 27,1906.) THE ELECTRICAL REVIEW. 691 
tm | 
| 
SHARE LIST OF ELECTRICAL COMPANIES. 
| 
[] 
TELEGRAPH AND TELEPHONE COMPANIES. 
| i 
} | Business done 
Closing i i Rise + 
| Present NAME Dividends for the last Quotations Quotati ons week ended or 
N Issue. four years. April 18th. April 25th, | 410% | pan — 
i 
} 1908. | 1904. 1906. Highest Lowest. 
r 17,900 | African Direct Telegraph, 4 % Debs... ..  .. 4 " 4% $9 —102 „ r5 +3 
| 35,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 96,000 i N ae 82— 4i ès s» 
, 702,600 | Anglo-American Telegraph  .. vs E " 61s. 2 61% 66 — 68 xd - : 
8,148,700 | Do. do. do. 6 % Pret. 9e 3 15 6 % 6 ó Jil4—1121xd | 1134—1144xd | 114 112 5 
{ 8,148,700 | Do. do. à e EER 28. il 4% 21 22 — 22 227 20 ＋ 15 
50,000 Anglo- Portuguese Tel., 5% Mort. Deb. Stock Red. £x T sa ea 101 —108 101 —103 23 ‘ T 
‘44,000 Chili Tel hone Nos. 1 to 44,000 ee ee oe 7 8 ee 8 m 81 8 bond . oe . 
1,089,856 Comme al Cable Sting. 500 year 4 & Deb. Bk. Red. 1 1 43 | e ee a "d 96 t 
16,000 e egre ee os e¢ ee ee 84 e + 
i 11 801 E i 710% pret Ord. ee ee : : 1 E $ 17 — 18 17 De p^ 25 ee 
Dire Span elegrap 3 0 oe oe ee d ee 
6,000 Do. do.. 10 % Cum. Pref, 10 10 10 9 - 9 os oe T 
80,000 Do. do. 44% Debs  .. .. 44 4 4 100 —10395 | 100—103'%, 101? T ee 
60,7102 | Direct United States Cable .. |... «ess 8 % | 8 151— 153 154— 157 1514 | 15% T 
70,000 | Direct W. India Cable, 44% Reg. Deb., 1 to 1,900, R. 4à 44° 100 —102 101 —103 75 T +1 
9,000,000 Do. 83 % Pref. Stock Om ek 84 84 84 89 — 91 xd | 38) — 91xd 8 
1,848,772 Do. 4 Mort. Deb. Stock Red. ee 4 4 4 107 —109 107. —1 10 . + à 
800,000 | Eastern Extension, Australiasia, and Chine Tele. 7 1 7%, 1ij— 15} 14j— 1 14 147 
752,400 Do. 4% Deb. Stock .. . ..  .. 4% | 4 4% | 105 —107 1055 —107 je T +4 
800,000 East & B. Afric. Tel. 4 Mt. Db., 1 to 8,000, red. 1908 4 4 4 E 99 —101 99 —101 oe ee ee 
200,000! | Do. 4 % Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 4 4 4 101 —108 % | 101 —108 % | 101} ais ? 
180,887 | Globe Telegraph and ar. ub „ 55 63 6 K 10, pi 102 — 11 ll; 1% sa 
| 180,881 Do. do. % Pre. 8 6 64 | 143-14 14j— 16 MM| 14% £4 
| 150,000 Groat Northern jrelegraph, of Copenhagen n 15 24 24% 40 — 42 40 — 42 404 TN is 
an rmudas e, ort. Li = 
42,800 [ Debs. within Nos. 1 to 1,900, Red. 44% | 44% | 44% | 100 —102 10r 03 Pe ee 
17,000 do-Eu Telegraph Ps vá » * 10% 18 |13% £8 — 60 654 — 604 598 56} +4 
! 951,197 | Marconi's Wireless Telegraph..  ..  ..  .. Nil Nil Nil là— 18 d—]) Aji) f 
72,680 | Monte Video Telephone Co., Ltd. Ord, .. B% | 4 D. jm 18 | P= » 2 es 
86,492 Do. do. do. 65% Pref. 5% |6 ji 1 i 1 ei 23 
Nationa! Tel e, Pref. En aont cues 6 6 6 108 —110 108 —110 108 i 
1,966,667 i 0. Det. Btock b. ee - qux 6 b 5 110 —112 1094 -1114 110 110 — à 
15,000 | Do. do. 6 / Cum. 1st Pret. ..  .. 6 6 6 12 — M 12 — 14 PM ow 5 
15,000 do. 6 Cum. and Pre e P 6 6 6 1 — p 1 — 1 112 ee s.e 
360,000 Do. » 6 96 Non-cum. 8rd P., 1 to 260,000 b 5 6 — s - 
2000000 | Do. do. 33 % Deb. Stock Red. Bà 8 83 99 —101 (81 100 953 — 
1,680,508 Do. do. 4% Deb. Stock Red. $ 4 4 4% | 108 —105 103 —105 044 103 22. d 
179,818 | Oriental Telep. and Eleo. 1 to 171, 504, fully paid 63 6} 74% lj— 1 M— 1 28/9 2s 
50,000 Do. do. do. 6 % Cum. f. T Ü 6 6 9$ 1 1 1 1 26/3 j 
100,000 Do. do. do. 4% Red. Deb. Stock e E 4% 98 —100 98 —100 100 
100,000 | Pacific & European Tel., 4 & Guar. Deba., 1 to 1,000 3 4 4% | 100 —103 100 —1C3 | ks à | : 
. 11,8801 | Reuter’s  .. .. «swe E ois b 5 26$ te 73 ye 72 73 . 
60,000 Telephone Co. ot Egypt, 43 % Deb. Red. ee ee ee ee 44% 103 —106 108 —106 ee | e 
8,201 | Submarine Cables Trust » re ee - 6 6 96 126 —129 xd | 126 —129 | . ix 
2 United River Plate Tele hone . 8 m 7— ü 1— i ds bn | R 
: m. Pref., Nos. 1 $o 40,000 5 5 61 5 511 5i L 
179,947 Do. do. b Deba. ee een ee ee 5 5 d 110 —112 uo —114 T 11035 oe 
15,6091 West African Tele ph, Shares ee ee es 4 & 92— 1 9 — 10 1073 ee ee 
80,008 W. Coast of America, 1 to 30,000 & 58,001 to 58,008 i i e i- = 2 : M 
150,000 Do. 4% Debs., 1 to 1,500 . by Bras. Sub. Tel. 4 | 4 100 —102 100 —102 1004 m. bs 
907,980 | Western elegraph, Ltd., Nos. 1 $o 907,990 n 7 5 14 — 144 14 — 14 14d 143 i 
Do. . 5 % Debs. 2nd series, 1906 8 5 $ 101 —103 101 —103 2s » i 
568,880 Do. do. 4% Deb. Stock Red. 4 4 100 —103 100 —108 103 102 m 
88,891 | West India and Panama Telegraph ..  ..  .. i i 8 4—~ 2— 1 15/- 11, ＋ 1 
84,568 Do, do, 6 Cum. 1st ef, ee ee A 6 6 926 81— 8 84— ee | ee 
4,669 i Do. do, 6 Cum. 2nd Pref. ao oe Í i ee | 6 — 7 63 * 7 | ee oo | + à 
80000 ' — Do. do. 8 J Debs., Nos. 1 to 1.800. | 6% | 53, | 101 —104 101 —104 08 102 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
. i | ! 3 ; i 
170,000 | Anglo-Argentine Trams, 960,008 to 430,007 .. ../ 6 ; e 8% | 8% | BH S xd eH Bx a 
260,007 Do. 54 % Cum. Prefs., 1 to 280,007 .. 5 os 6 W a | 5245 | H- ól Ra 61 : % $^ | P: 
266,600 | Do.  — Permanent, 6 & Deb. Stock, 1888 | 10 | 64 | 6% | 6 141 —144 140 —143 „„ dus o] nd 
800,000 | Babcock & Wilcox, 1 to 690,00 „ „„ .. | l soam 90 20 % Bj— 4i 4 81/3 ! B7 | .. 
100,000 Do. do. 696 Cum. Pref., 1 to 100,000 .. L doux 6 6 $ 6 9o ló4— 15 ` 11— v. IA 
88,000 British Aluminium, Ord., 2,001 to 40,000 ..  .. 5 is 2: 7% | 7% M— 27 — 9 49,4 x | + 
40,000 Do. do. 7 Cum. Pret... oe ee 5 Nil Nil 7 % 7 % 6 Ss 6 T 65 ö : 
90,000 | Do. do,  "Á"69,Cum.Pref. .. | 5 Nil | Nil | 6% | 6% 81— 5 zs "i rs 
30,000 Do. do, 4 $ Funding Certs. ..  .. 6 NE 45, | 4% $3— 4 32— 4i 826 | 813 
800000 | Do. do. 6 & lst Mort. Deb. Stock Red, | Stock 6 W 5 64, | % | 102 —106 102 —106 1037 | 10:4 a 
800,000 British Columbia E. Rail Def. Ord. Stock — .. | 100 6 P 6 $ 6 5 | 190 —123 190 —128 . | 
80,00 | Do. 5 % Pref. Ord. Btock 3 i b 5% | 5% 110 —118 110 —113 10 į 110 
115,000 Do. 5 Cum. Perp. Pref. Stock ee ee 100 ee 5 6 6 % 107 —110 107 —110 107} Ms | " 
340,400 Do. 4 1st Mort. Debs., 110 6,250 ..  .. 40 s 4 | 4 5 44% | 101 —108 xd 101 —103 >, 1 
$20,000 | Do. Vancouver Power Debs., 1 to 9,900 | 100 i 4 4405 HE, 102 —105 102 —105 n M i 
185,800 | British Rleotrio Traction nnn .. «| 10 | 8 ee i65 „ a— 1 6— 7 60 6 
161,497 Do. do. 6 $ Cum. Pref. ae ee 10 6 6 6 % 6 958 9 — SA — 9 9} 9 J mS á 
1415422] | Do. do. 5 €, Perp. Deb. Btock .. | Btook | 5 6 | 5 5% | Wl —114 111 —114 113 112i 
110178 | Do. do. % 2nd Deb. Stock Red. | 100 ? "uu 44 964— à — 985 A 
18 5 British e and Hee Cables 355 6 | 10 8 % 8 | 8 $ — | 7 6123 64 
1) ° e um, rrei. ee oe 6 6 6 6 6 5 A ai 
500,000 Do. do. % Ist Mort. Deb, Red. | 100 ki 44% 4 % $ 108 EG | 103 —10 *á B 
212,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 ee 4455 43% | 49% 96 — 98 96 — 98 is E pi 
100,000 | {British Westinghouse 6 % Pret, 1 to 200,000and}/ — | | EE. 
kaw ? m 275,001 to 415,000 } fa L 6% | Nil E 1j— 22 1— 23 44/44 
9 3 | . 0. ort. eo. toc oe 1 oe 4 96 4 4 80 T 85 I —— 
9995 1 Lindley & Co., Ord. ix S PA i En Ni | Ni 2 | te " 77 d s * 
» I [] . um. et. oe i d , 1 i ee 4 5 ! ! tt s ix 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. | 2 | Nil ! Nil | Nil | 24, | "i iss T xd : iua it 137 ESAE 
50,000 | Do. Non-cum. 6 & Pref... — 2 6 | 6 6 6 x | il- 2 ad Tam 2 xd 43.9 82,6 
reed Do. Perp. Deb. Stoo .. | Stock | 4 & 43 4 | 44% | 97— 99 | 97 — [p i 
150 Do. 44 96 Perp. 2nd Deb. Stock Stock 42 42 4 4405 | 8&4 — E6 84 — 86 i £i 
9205 Bnenos Ayres & Ey n 1 to 100,000 95 ex 5 | js 8 4% 8 5, SU— 3Jàixd!  U4L— shxd | GR ES 
,000 Do. „A 6% Cum. Pref., 1 to 40,000 b 2 6% | 6% | 65 bR— bà xli 62— Saxd ‘ | N m 
425500 Do “B” do. 1 to 7,5% ũ — I 5 Š 6% | 6% 6 „ MP CIN E 5 ; d 
817,200 Do, 5%, Deb. Stocckc g.  ..| 100 m 5% 5 qd 5 % | 106—105 106 —108" : | ZR. 
15 Do. 5 % 2nd Deb. Stock e| .. | 100 si 6 b 96 5 % 102 —105 | 102 —105 si [ ose 
000 Calcutta Trams., 1 to 105, 000 oe ee ee ee b ee 6 2 8 % 8 po à 93 — gy xd 5: — y l i St | KA 
E Do. 105,001 to 187,610 ..  .. Ni 5 d st ee ABs uS S %% Bal a 
58 Do. 44 % Ist Deb. Stock — e | 100 oe 44% | 419, | 44% | 106 —108 106 —108 | E & — 
an Callender's Cable Construction shares — .. — .. 85 | 16 | i3) | 12495 | 10% | 104— 113 101— 114 ii, i" 
2400 Do. do, 5%Cum.Pref. .. ... ..! 8 | 6% 5˙% % 5˙ 5 bj— 6 67— 6 Piet Dh as 
" Do. do. 44% Ist Mort. Deb. Btock Red. , Btock | 44 | 4405 | 445, %, TNT 105111 W Don 
,223 Cape E. Trams., 1 to 491,222 oe ee ee ee 1 | 15 Uo 10 92b ! b pA. | É— n 10 , É ve 
450,000 Castner-Kellner Alkali, I to 450,000 . ber stock | 10! 4% | 44 | óc d TEE pu 
' 3 o, 44 % Ist Mort, Deb. Stock | 100 44 44% € —100"" g 7 fa 
En Central London Railwa, 0rd. Stock e Stock 4 (x 4 5 90 5 15 zu 5i f be 
590 818 De. do. 55 % Pref, Stock m Stock : ‘ ‘ 4 & 100 —102 160 —102 101 i 1001 $ 
1,480,000 | City and South London Railwa dd E uc du mor „ 
& oe ee ee Btock 2 — 4; REN —1 
85000 | Crompton & Co., Nos. 1 to 86000 : . X 8 5 2} 2d Ed É -- r^ 5 a 21 2» T e 
5 96 lst Mort. Reg. Debs., 1 2 6 5 16 41/3 se 
ee % % 6 96 5% 95 — 98 % 95 — 98 ee ee v. 


100,0€ 01 Do, 
{ 900 of £100, and 901 to 11,000 of £50 Red. 


peng of nine months. 
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SHARE LIST OF ELECTRICAL COMPANIES.—/ Continued). 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—(co 


Btock Closing Closing 
Present r Dividends for the Quotations Quotation 
Issue. NAME, Share. last four years. April 18th. April 25th 
| 
; + | 1902. | 1908. | 1904. | 1905. ] 
2€0,000 Dick, Kerr & Co., 1 to 260,000 ee eo ee ee 1 ee oe 10 % os 1j— 1 
805,000 Do. do. 6% Cum. Pref., 1 to 905,000 .. 1 , 6% | 6% | 6 4 lł— 1 
294,150 Do. do. % Deb. Stock .. .. 100 0 ie 43% 43 104 —106 
60,000 | Dublin United Trams. (1896), 1 to 60, 00 10 3s 54% 6 6 96 183— 14 
68,400 Do. 4 y. ^ Debs. se ee "P ee 100 ee 4 % 4 % 4 994 1 
800,000 Do. as A a Debs. ee ee 100 . ate % 84% 93 E ER 
800,000 0. d u B ^ Deb. Btook `. .. | 100 T % % 84% 7 — 97 
99.261 | Edison & Swan Uid., A shrs., £8 pd., 1 to 99,961 b Nil Nil 24958 oe 1 1 
17,199 Do. „A shares, 01—017,189 vs b Nil Nil | 22 | .. 22— 3 
112,100 | Electric Construction 1 to 119,100 .. ea Ss 3 6 4 il $5 p $3 
81.800 Do. do. 7 % Cum. Pref., 1 to 81,890 2 7 7 7 ee — 2 
900,000 Do. do. 4% Perp. 1st Mort. Deb. 8k. | Stock | 4 4 4 4 96 89 — 92 
25,000 | General Eleotric Co. (1900), C V Cum. Pref. és 10 b 6 5 [> pud 93— 94 
200,000 Do. do. 4% Mort. Deb. ..| Stock | 4 4 4% 4 94 — 98 
78,000 | Gt. N. & City Rail Pref. Ord. * A " 4 % 1 to 78,000 10 ‘ie 8% 14 4% 4j— 4 
96,000 | Greenwood & Batley 7 % Cum. Pref. " a 10 - 7 96 7 7 96 J0j— 11 
80,000 Do. do. 5% Mort. Debs. vs .. | 100 A 5955 5 % 5 % 102 —104 
200,000 | Henley's (W. T.), Telegraph Works, Ord. .. E" b 9096 |15% | 15 % 15% 1 1 
900.000 Do, do. s Pref. .. EP b d^ 44% io 44%, 63— 5 
41,978 Do. do. 44 Mort. Deb. Btock | Stock 44% | 44% | 445% | 109-111 
108,022 Do. do. Scrip. £0 ^5 paid e Ea ee um 571— £9} 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works.. 10 10 2 10% b i 10% 174— 185 
87,500 Liverpool Overhead Railway, Ord. ..  .. “a 10 là 1895 1} | Nil 1 li 
10.000 Do. do. Pref. £10 paid as 10 5% 5 96 5 96 6 96 7 
600,070 | London United Trams (1901), 1 to 50,00 10 Es 8% | 6% | 83% 71— 83 6 — 8 
899,930 Do. do. 60,008 to 100,000 (£4 paid) is 10 - 8% 6% 8% 2— 8 1— 2 
*125,000 Do. do. 5 ꝙ Cum. Pref., 1 to 125,000 10 e 5 0 5% 5% 94— 10 94— 10 
1,881,000 Do. do. 4% Ist Mort. Deb. Stock ..| 100 a 4% 4% 4% 95 — 98 96 — 90 
814,016 | Metropolitan Electric Trams, Def. 1 Nil Nil Nil 8 „ 32— «4 — i 
500,000 Do. 6 % Cum. Pref. ix We es 1 5% 5% 5% 5 í— 1 — 1 
860,000 Do. 4$ 95 Deb. Stock Red. "n ..| 100 es ES 4495 44% 103 —105 102 —104 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 20,001 to 40,000 b AP e 6% 6% 6à— 62 xd 6à— 5j 
24,500 | Potteries E. Tro., 20,001 to 40 000 & 50,001 to 54,500 10 v 5% 5 % 4% 8 — 9 xd 8— 9 
24,500 Do. 6% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 és 5% 65% 6% 9— 9i 9— d 
245,000 | Do. 44% Deb. Stock $a 57 A .. | 100 sa 42 44% 44% 108 —106 108 — 1 
BT. 50 Telegraph Construction and Maintenance ..| 19 | 90 90 05 % |15% | 33— 85 88 — B5 
150,000! s; 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4% 4 100 —103 101 — 103 
8,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts... wa 25 5 5 & 98 —100 97 — 9 
640.000 | Waterloo & Citv Railway, Ord. Stock .. . | 100 BA% | BA% Bà. BAY, 101 —104 100 — 103 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 b 84% 8% Nil Nil 11— 2} 1 21 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 b ws 6 Nil Nil si— 4 
246,806 Do. 4% lst Mort. Deb. Stock ..  .. 100 . (4 4 96 4% 80 — 85 80 — 85 


14,000 | Bromle (Kent) E.L. & P., 1 to 14,000 $el "ws | 5 i. b 4 6 55 58 — d 
50,000 Do. do. 43 % 1st. deb. stock `> 100 = 255 ni 4396 100 —106 108 —106 
39,877 | Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 90,000 b B 10 10 10% 91 

10,628 Do. do. 7% Cum. Pref. 5 7 7 7 7 X sam 9i 
800,000 | Central Electric Supply 4% Guar. Deb. Stock .. | 100 4 4 | 4 4% | 103 —106 | 102 —106 
80,000 | Charing Cross and Strand lectricity Supply es 5 10 8 8 5% 4— 6 | 4— 6 
80,000 Do. do. do. 44% Cum. Pref. 6 4 aay 4 43% | g | 4i— 
40,000 Do. "City Undertaking ” 44% Cum. Fri. | 4 4 & | 44% 4— 4 | A4— 4 
40,000 Do. o. 108 .. .. .. .. 5 gs 44%, 4405 4— 4 | 4— 4 
420,000 Do. do. 4% Deb. Stock Rd. 100 | 4 4 4 4% | 101 —108 101 —108 
44,480 | Chelsea Electricity Supply, Ord. Ce cow v. uero B 6 6% 51— 63 51— 
175, 0001 Do. do. 44% Deb. Stock Red. | Stock | 4 4 44 43% | 107 —109 107 —109, 
70,596 | City of London Elec. Lighting, Ord. 40,001—110,596 | 10 b b 6 6 104— 11 ı 10)1— 11 
40,000 Do. 6 95 Cum. Pref., 1 to 40,000 .. 10 6 6 6 P 6 18 — 14 113 — Mi 
400,0001 Do. 5% Db. Stk., Scrip. (iss. at 115) a d. b 5% 5 b 128 —196 | 1939 —1 
800,000 Do. 44% 2nd Db. Stk., Prov. Crts., all pd. 100 4h 44% | ma 44% | 101 —103 101 —108 
983 ony of urbe see Power, Ord. .. ET 2 4% 41 4370 4% lá— 2 24— 3 

i o. o. o. b 96 Pref. .. b 5 « 00 — 5 — 
40,000 | County of London Electric Lighting, Ord. 1—40,000 16 | 4 P A : | ut | 5 & B — 9 8 = 
80,000 Do. do, 6 % Pref., 40,001 —60,000 | 10 6 6 $ j| 995 6 .| ME 194 114— 

400, 000 Do. do. 4* Deb. Stock SN | 95 | 44% | 44% | 109 —112 109 —1 
400,000 Do, do. 4$ % 2nd Deb. Stock. Stock 4 i Hi de 101 —103 101 —108 
80,000 Edmondson a Electrio M rro Ord. Shares .. | b 7 7 ? 1 $ 5 05 J— af 

: ` . do. Cum. Pre. " 6 6 6 6 5 — 5 — 

820,000 Do. do. 43 % let Mort Deb. Stk | 100 43 44% | 44% E 108 —106 105 —1 
10,000 | Folkestone,1to10000 .. .. ... .. .. 5 5105 54% 575 6à— 68 xd 5 
ed > „ 1 5 10,000 lá 6 »" 5 3) 5 — Bi 5 — 

, 8t. eD. to ee ee ee T jo - — NE 
18,000 | Hove, 1 to 13,300 oe - ie ee T T Tb i 5 8705 9295 M zr uum 
19,000 Do. New (£5108. paid) 1, £g | e | BAS 8445 9% 81— 9 

T0 po A X, Deb. Stock .. .. .. .. ..| 100 ps 4% | 4935, | 4$ 93 —101 98 —101 
7, o. 44 % Deb. Stock t —— T . 100 i. 43% 44% 44% 98 —101 98 —1 
99000 Kensington and Knightsbridge Electric Ord. es 5 10 % My 12% | 10 % 9i— 10} 
190.000 5 do. do. 4% Deben. Stk. Stock | 4% | 4 4% 14 98 —101 98 —1 
; on Electric Bupply Corporation, Limited, Ord. 8 Nil NI 8% 4 X 2— 23 2— 
E00 Do. do. do. 6% Pref... |! 5 | 6% | 6 6% 6 CS 5— 
14,895 Do. do. 4% Ist Mort. Deb. Stk. Red. Btock 4 4 $ 4 4 45 98 —101 98 —1 
200,000 | Metropolitan Electric Supply, 1 to 100,000 . | b 7 5 839% | 10 10 K BÀi— 9) = 
76,121 44 % Cum. Pref. 1—71,106, £8 pd. | 6 4% | aie 4 T bj— 53 = 
93.0000 |. Do. 44% let Mort. Deben. Steer . . | 4k of % | 4S | n0 —114 
250,0001 |... Do. % Mort. Deben. Stock Redem., Stock $ % | BRS | 95 — 97 
250,000 idland Electric rporation, 44 % lst Mort. Deb... 100 4 4 5 4 $ 43 101 —103 

75,000 Newcastle-on-Tyne, 1 to 75,000 m s T | b 8% 8% 8 % 71— 8} 
75,000 Do. 56. 0% Pref., 1 to 75,000 . 5 | M 5% | 5o b S 6 — 
10,852 | Notting Hill Electric Lighting 22. 00 | 6$ | 83 T% | TAY | 18 — 14 
64,000 | Do. do. 496 Ist Mort.Deb... .. , 100 4 96 4 g 4 X 4 96 97 — 99 | 
18,500 | Oxford, 1 fo Wand 407 to 18,810 — .. 2 | g 635 E % 7% 

; . eb. Stock .. Meu * ae : = y | ! 
40,000 ' Bt. James’ and Pall Mall Electric Light, Od. 5 | 143° 14305 | 1442 12205 Bab ME 

LC INN NE NNUS e den % , % NE RN 

, . * " eb. p € 0 
acon SRN ld IAE Electric Supply, Ord. " E ae 90 2105 (o T "d p^ 92 

, D O. do. 4 D 8 Y E 
65,000 | South London Electricity Bupply, Ord? ie ii EE Ki i s : 4% 5 

103,700 | South Met. Elec. Lt. & Power Ord.. oe ee 1 Nil Nil "Nd 2 5i — 
pude ( Late Block Math and Greenwich i % Pref... . .. 1 Nil | 7 a 1 , 70 if 1 

D . L. CO. é à = 

60,000 | Urban Electrio Babe, Ord. .. ia = 5 eh. dns | E B sie ux | 44° 103 —106 
9000 Ds do. 6% Cum. Pret. ae z: | 5 6 % 5 $ b 2 Y, Mc 55 
A. i J. do. 4 % Ist Mort. Db. Stk. Red 100 4 4 $ "—104 

; estminster Electrio Supply, Ord. .. — .. = 6 12 ii we 176 102 — 
98,161 ical ge piv, 1 4 Cum pre. g 8 a MEE. 93— 104 

(Originally 5 % Red. to 44 % from 3lst Dec., d ^ j 5 % 5Sra— örs 


Shares not officiall TE 
t Unless otherwise stated all shares are 9 


y Companies, ord., 65—86. Pref. 75—78. 
§ Interim 


(Bank rate of discount S34 per cent. (Avril 5th, 1906). 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MARCH, 1906. 


Tug returns of the electrical imports and exports for the month of 
March practically reverse the relative positions held by these 
two sections in the previous month. 

The respective totals of the two months were as follows: 
March: Exports, £157,196; imports, £147,190, and re-exports, 
£13,937. February: Exports, £116,471; imports, £170,109, and 
re-exports, £12,703. Whereas the February total of imports was 
higher than at any time in the preceding 12 months, the March 
export total of £157,196 is now similarly placed, while the value of 
the imports has dropped to some £10,000 below that figare—a value, 


however, still well above the past year's average. 
The value of the re-exports, £13,397, is higher than the February 


Registered Exports of British and Irish Electrical Goods from the United Kingdom. 


total, which also constituted a record for the preceding 12 months. 

Compared with the values recorded for March, 1905, all three 
Sections show very favourable increases, the exports in particular 
amounting to some £43,000 more. — 1 

A most gratifying increase in value, amounting to some £27,000, 
is apparent in cable exports, while the corresponding imports 
show some decline; the same tendency is shown in regard to 
electrical machinery, where the exports are some 4£5,000 to the 
good, and the imports approximately £18,000 less. 

Our imports of telegraphic and telephonic material were some- 
what higher than in February, Sweden and Belgium contributing 
roughly £30,000 worth of such goods out of tbe total of £33,027. 

No marked changes are shown in the prominent purchasing and 


importing countries. 
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British West Indies and British Guiana... 


Total, £ 14,844 57,190 1 
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TorAL RE-ExPORTS: 
£193,337 


amounte appearing under the several headings are classified according to the Customs returns. 
otherwise unclassified, the latter, doubtless consisting of similar 


TorAL Exports: 
£157,196 
l | Ore The 
third, columns eontain many amounte relating to ''goods" 
materials to those appearing in adjacent columns. 


Totar Imports: 
£147,190 
The first and 
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THE ADVANTAGES OF EMPLOYING 
ELECTRICAL ENGINEERING 
NOMENCLATURE IN STEAM ENGINEERING 

CALCULATIONS. | 


Bx H. M. HOBART.  - 


ON the Continent, the kilogramme-degree (Centigrade) 
calorie is universally employed as a unit of heat energy. In 
Great Britain and in America, the use of the B. TH. U. (pound- 
degree Fahrenheit) is nearly equally universal. Inaemuch 
as neither of these units is, at any rate for the electrical 
engineer, so convenient as the Kw.-hour, it is fairly pro- 
bable that the latter will, in the course of time, displace 
them both. The Fahrenheit scale has been practically dis- 
carded on the Continent, and also by many engineers in 
Great Britain and America, and it is certainly a matter of 
but à comparatively short time before the use of the Centi- 
grade temperature scale will be practically universal. Con- 
siderable opposition to the introduction of the kilogramme 
as the unit of weight is manifested in English-speaking 
countries, and hence it is well to use the metric ton of 1,000 
kilogrammes (2,204 lb.) wherever practicable, since this is 
only 1:5 per cent. smaller than the British ton of 2,240 Ib. 
In most engineering work, one can ignore the 1.5 per cent. 
difference in weight between the metric and the British ton. 
For cases where greater exactness is required, it is preferable 
to use the metric ton; but it will generally be amply 
specific to employ briefly the term ton.“ E | 

If, therefore, we take the ton as the unit of weight, we 
have & thoroughly practical international unit of weight, 
and, in the interests of obtaining the advantages of a decimal 
system, we shall take the one-thousandth part of a ton, when 
a smaller unit of weight than the ton is more convenient. 
This one-thousandth part of a ton is thus equally suitable 
for an international unit, but since it happens to be called a 
kilogramme in certain countries and has not been provided 
with an alternative name in the English language, it will 
save trouble to adopt the name of kilogramme. Thus :— 


1 kilogramme = 0:001 ton. 
1 ton = 1,000 kilogrammes.f 


The first step in steam engineering is to consider the ques- 
tion of raising the steam. When this is accomplished by 
burning coal under a boiler, we shall wish to know the 
energy of combustion (or calorific value) of the coal. 

The coals available for this purpose range in calorific 
value from 9,500 Kw.-hours per ton downwards ; 8,700 Kw.- 
hours per ton being a readily obtainable value. This value 
represents the heat energy obtained by burning 1 ton of 
coal in the presence of a suitable supply of air. 


* It must be kept in mind that the ton generally em j 
America is about 10 per cent. smaller, and equals a ea tote 
2,000 lb. (909 kilogrammes). The use of this value for the ton 
should be discontinued, since not only has it no justification as 
a rational unit, but it has rarely been employed in other countries | 

t Incidentally it may be of interest to recollect that 1 ton is the 
weight of a cubic metre of water. 


Could we transfer this heat energy at 
ciency into electrical energy of guitabl 
run 80 16-0. P. high efficiency incandescet 
with the energy obtainable by the combu 
Owing to the losses in transformation, 
cient electrical energy for from two to tl 
another example of the energy containec 
a calorific value of 8,700 Kw.-hours, we 
energy is sufficient to lift a weight of 1 
of just about 2,000 miles. A gtill f 
the amount of energy contained in a to 
value of 8,700 kw.-hours may be fou 
that it is about equal to the amount of 
an ordinary urban tramcar of 12 tons. 
7,000 miles of average urban route at 
six miles per hour and with four stops pe 
including ordinary continuous carrent 
with series-parallel control. That, in 
of coal is consumed for every 500 car- 
the fact that some 93 per cent. to 96 p 
of combustion of the coal is transform 
heat energy in the course of the vario 
energy occurring between the coal pile 
In burning 1 ton of good coal und 
may transfer to the contents of the t 
more of the energy of combustion. 1 
we must first consult Table I, in whic 
the energy absorbed in KW.-hours int 
from 50? C. to the boiling point at 
gures and in evaporating it at those pr: 
heating it 50° C. or 100° C., as may b 


TABLE I. 


KW.-hours per ton o 
water at u teln 
Amount of superhe 


Boiler pressure 
absolute 
in kg. per sq. cm., 
ne., in metric 


atmospheres. 60° C. 
— — 

8 743 
10 748 
12 752 
14 756 
16 759 
18 l 761 


| 


—— ——- — 


The preparation of Table I draw 
point, namely, the very convenient 
tinental countries of denoting as on 
pressure of 1 kilogramme per square 
that a pressure of 1 kilogramme pe 
so far as relates to its general order 
a pressure of 1 atmosphere. Since 
sphere is a function of altitude and | 
lent, plan to discard it for this definit 
which is 1 kilogramme (rovo of 8 
metre. For the convenience of eng 
to other systems, there are given in 
equivalent values of the boiler press! 

From the values in Table I v 
Table IIT, which shows the tons o! 


TAnLE IIT.—SHowrNG | 1 
FoR VaRIoUs BOILER EFFICIENCIES AND VARIOUS COAL QUALITIES, THE TONS OF 


Caloritic value in 
kilowatt-hours 
per ton of coal. | 


4,000 Kw.-H. 5,000 NW. -H. 


Boiler pressure | anm. i DE 
(absolute) in kgs. | 8 12 16 | 12 16 8 R 
per sd. em. 
Boiler Super- 
S heat, | Tous of steam. | Tons of steam. | Tons of steam. 


y - x 


or CoaL BURNED, aS A FUNCTION or THE BOILER PRESSURE AND SUPERHEAT. 


8 12 16 
atm. atm. : ati. 


DC 


a 12 16 
atm. | atm. atm. at 


PARSEE Tons of steam. | Tons of steam. Tons of steam. | 7 
89 C. 333 319 3. E „„ ME | Reb = SE ee 

60% + oo: 5 101 99 95 yaa 47847 505 5°58 5°53 6:46 638 632 686/678 671 rà 
“50° C. 3:50 3:46 3:43 vi oe 465457 | 4°53 10/42 | 5°34 | 5°28 6:20 | 6°10 6:04 | 6-58 6˙48 6˙41 0 
55% J 109: e uo ae 17-0016:9216:85| 7431 7:35 | 728 7 
„(50e C. 3 77/3772 3:68 420.414 | 4:09 504 4:97 4:90 (588 [5/79 | 5-72 16-72 | 6-62 6:54 | 14 | 7046/95 7 
70% { aoo: C1361 | 3°56 | 3°52 4°71 |4°65 | 4°60 5˙65 5°58 | 5°52 | 6-60 | 6°51 | 6-44 | 754 | 7°44 | 7°36 | 8-00 | 7°91 |7'81 |> 
50° C 404 3˙99 3˙95 4.51044 4.40542 5.34 | 5°28 6:31 [6-20 | 6-16 | 7-22 | 7°12 704 |7°67 7.56 7.488 

75% 4 100° C.|3:87 | 3°81 |3°77 1 5 4.90 4.4 6.06 | 5°98 | 5°93 7507 | 6-9 | 6-91 | 8-06 798 7°90 | 8:59 | 3°47 [8:40 | 
100° C. 4-12 4.06 | 4-02 | 5:151 5°07 | 5-03 6. 31|75& | 7-44 | 7°36 | 8°60 | 8°50 | 8°42 | 9'14 | 9°04 [8°95 |" 


04| 8°76 | 8°64 | 8°55! 9 


= -— ————— — 


| 


LI 


ed 
3; CAESUS 
; 110/124 | 138 


Vol. 58. No. 1,483, APRIL 27, 1900.) 


THE ELEOTRICAL REVIEW. 


695 


TABLR IV. 
— H m PNE | 
Aue. " gas e 
fa 

52 SEEN 
848 582 85 
ars E 8 
4 3 g 387 85 & Cost of coa in pence per kilowatt-hour 
ER 288 8 8 (absolute pressure of steam 18 kg. per sq. cm. 
8 7 5 s 32 20 50^ C. superheat feed water 50? C.) at 
= 48 f 2 5 a steam consumption of 

4| 87858 
toe 52885 
82 8388585 

* Qa 

> 88 ees ; 
=e e OS BE 
C 8 3 d" 88 
3° 88 82 6 8 10 12 14 16 18 20 
8 - F kilogrammes per xw.-hour. 


055 069 *083 | 097 


155 175 
186 207 
217 242 
248 276 
280 310 


For a boiler efficiency 60 


T 
SRS 8 f 


For a boiler efficiency 65% 


For a boiler efficiency 70% 


. . * * . * e. 0 ene 


E REO EASDEM ee E Warp 


For a boiler efficiency 75% 


— 
e 
e . E = ` 
„ 


y 80% 


Fora boiler efficienc 


186 
210.233 
234 260 
257 285 
280 310 
269 304 337 
290 | 327 364 
311350390 
331 72 414 


ton of coal of various qualities, and for boiler efficiencies of 
60 percent., 65 per cent., 70 per cent., 75 per cent., and 
80 per cent., and for various pressures and superheats. 

Since we may obtain from Table III the number of tons of 
steam raised per ton of coal burned, for boiler efficiencies of 60 
cent. to 80 per cent. and for given preasures and amounts 
9" Superbeat, it is a simple step to deduce the fuel cost for 
producing one ton of steam ki in burning coal of a given 


price per ton and a given calorific value. Fuel costs thus 
derived are entered up in the second column of Table IV, 
for steam-raising plants of from 60 to 80 per cent. effici- 
ency, burning coal of a calorific value of 8,700 KWw.-hours 
per ton, and costing, delivered on site, from 4s. to 16s. per 
ton. 

Steam-driven generating sets consume, according to cir- 
cumstances, from 6 to 20 kilogrammes (thousandths of a 
ton) of steam per kw.-hour of output from the dynamo. 
The cirumstances affecting the steam consumpuon per 
KW.-hour delivered, excluding the question of type and 
design, relate mainly to the average percentage of rated 
load at which the plant operates during the period con- 


[4 


P 


'l'ABLE II. 
2. A rs og Pressure in lb. | 8. . | 858594 Pressure in Ib. 
"HE "HT per sq. in. 8 85 THE per sq. in. 
eel 5 f 58 f. 5 85 5858 5 
Spe 288 8 S 8832 25883 
TENTE BES 88 88 5 lenit 
sb: | 92228: | $82 | £29582 | Abao. (roam 
— 38 2 ons 8828 : 
MEH SHEET — 
| 
100 097 1100! 10:07 156˙2 1415 
103 100 1133| 1100 |1617] 1470 
2:00 1:94 12:000 1164 1704 1557 
2:06 2-00 12˙36 1200 |1764] 1617 
3:00 2:91 1300| 1261 |184°6| 1699 
3:09 3 00 13:39| 13:00 |1911| 1764 
4'00 3:88 14:00| 13°58 {198°8/ 1841 
412 4:00 14˙42 1400 205˙8 1911 
5'00 4:85 . 15/000 1455 |2130] 1983 
5:15 5:00 . | 1545| 1500 29205! 205% 
6:00 5:82 16°00} 1552 |2272] 2125 
6:18 6:00 ; |1648| 1600 12352| 2905 
7:00 679 |1700| 1649  |2414| 2267 
7-21 7-00 |1029 1751! 1700 |2499] 23523 
8:00 776 |1136 |18:00| 1746 |2556] 2409 
8:24 800 |1176 1854| 1800 12646| 2499 
900| 873 |1278 |1900| 1843 2699 92551 
9:27 900 |1323 19:57! 19:00 279·3 2646 
10:00 970 |1420 20˙0 19:4 284:0| 269°3 
1030| 1000 |1470 20:6 20:0 294:0| 279°3 


sidered, and to the conditions of admission pressure, super- - 
heat and vacuum. Space will not permit of entering upon 
the consideration of these pointe. Assuming that the mean 
steam consumption per KW.-hour delivered is known, we 
may, for the prices and quality of coal, and the boiler effi- 
ciencies considered, obtain from the right-hand section of 
Table IV, the fuel cost in pence per Kw.-hour delivered 
from the dynamo. For coal of any other calorific value, the 
fuel cost will be in the inverse ratio of the calorific valnes. 


Thus for the following case :— 
Mean boiler efficiency = 70 per cent., 


Cost of coal = 10s. per ton, 
Mean steam consumption = 9 kg. per Kw.-hour, 
Calorific value of coa] = 7,000 Kw.-hours per ton, 


we obtain a fuel cost of 9,700 0118 + 0:148 ; 
7,000 2 
= L24 x 0:138, 
= 0°165d. per Kw.-hour. 


(To be concluded.) 


Tube Bending Machine.—Mr. CHARLES Tay or, of 
Bartholomew Street, Birmingham, is exhibiting at the National 
Engineering and General Trades Exhibition which is open at 
Bingley Hall, until June 9th next, the Kennedy tube bender which 
has already been described in our pages. Mr. Kennedy is in attend- 


ance giving demonstrations. 

For Motorists and Others,—We have received from 
Mr. Eden W. Paget, the secretary of the Road Club, 8, Clarges 
Street, Piccadilly, W., a copy of the revised prospectus of the Road 
Club, which contains the latest particulars of the club’s programme, 
and a complete list of vice-presidents. We understand that very 
considerable progress has already been made in providing comfort- 
able quarters forthe club in all parts of the country, in anticipation 
of the touring season. There is stated to have been forthcoming 
conclusive evidence of the great need which exists for an organisa- 
tion of this kind. Fuller particulars can be obtained on application 


to Mr. Paget. 
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PROCEEDINGS OF INSTITUTIONS. 


The Distribution of Magnetic Induction and Hysteresis 
Loss in Armatures. 


By Dr. W. M. THORNTON, M.I.E.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENcGINEEBS at Newcastle, February 26th, 1906.) 


TER study of magnetic distribution in armatures and poles is . 


important for several reasons. The source and incidence of copper 
loss is now very well known, but this cannot be said with equal 
truth of the iron loss, whether it occurs by eddy currents or by 
hysteresis. The success or failure of commutation depends on the 
induction in the teeth and outer layers of the core, hysteresis and 
eddy current losses depend equally upon the distribution in the 


FIG. l.—ExPERIMENTAL MAGNETIC CIRCUIT. 


deeper parts. Economy of material and reduction of weight 
require that the radial depth of the core should be as small as 


possible; whilst, on the other hand, if it is made too small the full 


magnetism cannot enter, and the leakage coefficient increases. 

The result of a preliminary examination of the simplest case of a 
solid smooth-core armature was given in a former paper [an 
abstract of which appeared in the ELRCTRICAL Review, October 
7th, 1904]. The present paper contains an examination of the 
cases of toothed cores, hollow and solid, by the method of the pre- 
vious paper, using search coils wound in small Moles drilled 
through the core parallel to the shaft. When the magnetieing 
circuit is made or broken, the inductive change through each of 
these in turn is observed by means ofa ballistic galvanometer. To 
avoid the disturbing effect of residual magnetism, a powerful 
alternating current is passed through the field winding before each 
reading is taken. 

The experimental arrangement and the results obtained are 
shown in figs. 1, 2, 3 and 4. > 

The most distinctive feature of these curves, when compared 
with the results of the previous paper, is that the flux density in 
almost every case decreases from the bottom of 
the teeth inwards. The exceptions are the 
curves of fig. 2, where the core is solid, in 
which case at the lowest inductions the fall 
towards the periphery characteristic of the 
smooth core curves is again apparent. The 
reason for this droop is that the leakage from 
the pole tips is less at the lower densities, and 
thelines which do enter the teeth from the 
leakage fringe pass in nearly straight lines 
under the teeth across to the next pole. In 
machines with a larger number of poles this 
will not be so tnarked. 

The next point, which is more readily seen 
by placing together the curves of figs. 2, 3 and 
4, which correspond to the same gap density, 
is that as the radial depth is reduced the flux 
densities in the. deeper parts are increased 
relatively to those at the outer. In no case, 
however, even with the most shallow cores 
and at low flux densities, does the inner 
density equal the outer, the nearest value 
being 07 of the maximum for the lowest curve 
in fig. 4. 

All these curves, it will be noted, give the 
distribution across a radial section midway 
between the poles. If, however, the test 1g 
repeated with the plane of the armature search » 
coils rotated to positions B, c, D (fig. 1), the 
curves not only are steeper near the teeth, 
but bend upwards at the inner boundary also, 
as shown in figs. 5, 6 and 7, so that in these 
cases the density is least at a distance of 
about half the depth from the bottom of the teeth. The im- 
mediate consequence of making the core too shallow is to 
reduce the area and increase the reluctance. The increase of 

leakage between the poles is well shown in the photographs of 
interpolar induction which are given in the paper. These were 
taken by Prof. Hele-Shaw's method of observing stream lines in 
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viscous fluids, which has been fully descri! 
the Institution. n 

To illustrate the nature of the distrib 
method is very helpf&l, though it is impos 
automatic change of permeability from poin 
ever, possible, as will be shown later, to wo 
permeabilities in the same glide, as, for exa 
teeth and armature core. To do this, a s] 
made and clamped to the planing machine 
wax slides. Taking cate to have its cuttii 
and parallel to the face plate, large and s 
planed which did not afterwards distort ti 
way. 
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Fio. 4.— POSITION A. 


In order to represent actual conditions a 
slides were made with teeth and poles 
imitating the sequence of permeabilities m 
the gap. The refraction of the lines in th 
to reach the core, and the nature of the inte 
pared with smooth cores, are of most inte 
in all the cases of smooth and slotted 
little change is made by an alteration of 
or the velocity of flow. The hydro-d7n 
corresponds to the cases where the indu 
that there is saturation in the iron—tha 
in figs. 2, 3 and 4. There is an interestin 
in the curves, whether from the direct 


12 000 
86.000 


4.000 


t 2 3 ^ 5 
Centimetres depth from bottom of slob 


Fic. 2.—DENSITIES IN TOOTHED Fia. 3. 


Sorip CORE. 


photographs of stream lines. In drav 
figs. 2 and 3, it was noticed that the; 
The meaning of this was not clear a 
stream line curves came to be drawn, 
feature appeared, and it was then trace 
It may even be seen without measure 
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stream-line diagrams the [lines which pass tbrovgh the teeth 
into the core are denser than those which are in line with 
the slot. This difference of density may be followed through the 
core to the opposite pole. The induction, in fact, at high densities 
lies in streaks in the part of the core below the teeth. This might 
be expected to be more marked in alternators where the teeth and 


0 3 to !'S 2o 


Fic, 6.— Position C. Fic. 7.— PosiTION D. 


* 


slots per pole are fewer, but it only occurs at high induction 
densities. The fact that it does so is an indirect proof of the 
statement previously made, that the stream-line curves correspond 
to cases of high densities in the iron. 


oe i$ 20 . 30 $ 10 


Fie. 8.—AVERAGE FaLL or DENSITY IN CORE. 


It was shown at the conclusion of the previous paper that with 
smooth cores, when the ratio of radial depth to radius is half the 
number of poles, the flux density at the inner boundary is about 
half the maximum value in the core, at a section midway between 
the poles. To compare the case of slotted cores, we may take 
figs. 3 and 4 as representing working conditions. The ratio of 
radial depth to radius in fig. 3 is 0˙46 and in fig. 4 0:264. The 
former is, therefore, too deep and the latter too shallow for the above 
rule. The mean of these distributions when there is a flux density 
of 20,000 in the teeth iq shown in fig. 8, and is practically a 
straight line from 12,000 lines per sq. cm. inside to 16,000 at the 
bottom of the teeth, a ratio of minimum to maximum of 687. 
Thus if, in designing a machine, the induction in the core is assumed 
to be uniform at 13,500 lines per sq. cm., the departure from this 
would be 18 per cent. above and below, so that the mean density is 
82 per cent. of the maximum. The flux density just helow the 
teeth in fig. 3 is, on an average, 75 of that in the teeth measured 
at right angles to tbe lines under a slot. That in fig. 4, witha 
shallow core, is 85 of the tooth density. The mean of these would 
very probably correspond to most working cases. In order, then, 
to find the distribution in a slotted core at a position midway 
between the pole-tips, or on the neutral magnetic line if the 
machine is on load, take 8 of the mean density in the teeth and 82 
of this; the result, or 65 per cent. of the teetb density, will be the 
mean density in the core. With ratios of radial depth to radius 
greater than 33, the mean value is less than this, and in general 
varies inversely with the ratio. 

The loss by hysteresis in an armature may be dealt with in two 
parts—teeth and core. So long as the number of lines in a tooth 
does not change— as, for example, in passing under a pole—tbere 
is no dissipation of energy. Approaching the pole tip, the lines 
become oblique, and midway between the poles borizontal, though 
the density never drops to zero. There is, therefore, a rotating 
magnetisation in the teeth which is at the same time fluctuating 
between limits which can be found from the photographs. 

There bave been many calculations of loss based on as- 
sumptions as to the manner in which the teeth density changes, 
bat all assume an alternating flux. The fact that, as shown by the 


photographs, it is rotating is ea to reduce the estimate of 


8 loss in teeth, which, though too small to affect efficiency 


toany marked extent, does influence the temperature of the insula- 
tion of the armature conductors. The loss cannot in any case follow 
Bteinmetz's law as generally aseumed. 

When the machine is on load, the distribution of the lines in the 
gap being some« hat changed, there is also & variation of density in 
the teeth from point to point under the pole, though tbere is no 
rotation. The effect is to shear the distribation over, as in figs. 9 
and 10. For all practical purposes, the bysteresis loss in the teeth 
may be considered to be unaffected by the change. The fact that 
the loss by rotating magnetisation decreases after reaching a maxi- 
mum contributes to this. 

In the foregoing the change of density from top to bottom of the 
tooth has not been considered as affecting hysteresis loss. On 
approaching and leaving the pole tips, the distribution of flux 
becomes more uniform in the teeth, and since the molecular move- 
ment is confined to the interpolar space, this change-of density 
will not make any marked difference. 

The hysteresis loss in the parts of tbe core below the teeth also 
depends on the manner in which the cycle of magnetisation is 
carried through at each point. There is, however, much less- 
variation than in the teeth. 

The work was originally undertaken to obtain material by which 
the ratio of hysteresis to eddy-current loss in armatures could be 
found. It was felt that this could not be done with any confidence 
until the induction density at every part of the core throughout 
the cycle was known. The experiments described, though leaving 
many questions unanswered, as, for example, the influence of closing 
the slots, at least serve to indicate the nature and magnitude of 
the results to be expected in machines on a large scale. The eddy 
current loss has not yet been fully worked out. 

The results in the paper may be summarised as follows :—The 
magnetisation of the teeth in slotted armatures is not alternating 
but rotating, and at the same time fluctuating; that of the core is 
rotating, but by reason of the distribution of density in the core 
not being uniform, it is unevenly distributed, being greatest at the 
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outer parts below the teeth. The ratio of the mean dissipation 
coefficient to that corresponding to the mean density is about 0'8. 
The coefficient for the teeth alone is about 0:00105 joule per cubic 
centimetre per cycle; that for the core 000108. The low value for 
the teeth is caused by the drop in density between the poles, and 

by the fact that it is rotating. l 


Cost of Electricity from Private Electrical Plants. 


Mer. W. Emmott opened the discussion on Mr. W. Hartnell’s paper 
(see ELECTRICAL REv1EW, April 6th), and said there was a difficulty 
in inducing manufacturers and others who had their own plants to 
see that in many cases it would pay them better to take an outside 
supply. In very few instances was any debit made to the elec- 
tricity account in regard to coal or maintenance charges on engines 
and boilers. He had found many instances where the only debit 
made was for a renewal of lamps, and this was entered in the 
accounts as the cost of lighting. The mistake made by Mr. 
Hartnell throughout his paper of estimating in place of metering 
the units generated rendered such estimates worse tban useless. 
Mr. Dickinson wished to emphasise the fact that the figures of 
costs given were much too low. Regarding example No. 8, he had 
taken out the load factor for a similar factory at present working 
from the Leeds supply mains, and found it only 5 per cent., 
whereas Mr. Hartnell’s figures worked out at 10 per cent. The 
load factor of a similar factory, where the lighting was done from a 
private plant, was slightly less than 5 per cent. By correcting the 
load factor and making some slight correction for oil and mainten- 
ance, the cost would be nearer 3:56d. than 16d. With regard to 
No. 10, with Mond gas plant in dupiicate, his figures were also much 
too low. He had some figures for a similar sized plant as follows: 
Maintenance, 092d. (Mr. Hartnell's figure was 027d.) ; oil, 084d. 
(Mr. Hartnell's figure was '012d.) The estimate with the above 
corrections, instead of being 619d., worked out at 756d. With 
regard to No. 12, if they took coal at 68. per ton, they would find 
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that a plant of that size, generating that number of units, would 
use 17:56 lb. of water per Kw.-Lour. He did not know of a station 
in this country that was working at 17°65 lb. of water per Kw.-hour 
throughout the year, and he thought the output ought to be one 
million units, not two millions. With regard to maintenance, he 
thought the figure of '0048d. was absolutely out of the question. The 
charge for attendauce and oil should be at least 108d. On the basis 
of these corrections, the figures worked out at 844d. instead of 398d. 
In certain cases there were advantages making it worth while for 
the manufacturer to take the supply from the local authority, though 
it was difficult to put a money value on them. It wasa curious 
thing, if power users could get such low figures as the ones quoted, 
that they changed over to the supply authority. In Leeds they had 
changed over a number of private installations, some of them with 
large plants, and were still going on changing. 

Mr. WoopHouss thought the figures given in the paper were mis- 
leading. The value of the examples generally was vitiated by the 
units being estimated. Ia Case 3 the cott of the use of a kilowatt 
worked out at £1 188. per annum, a figure far below the published 
results of the working of electrical supply undertakiriza. In Case 
10, a gas engine plant, the maintenance cost was '017d per unit. 
This was absurdly low; the Walthamstow gas-driven station had a 
maintenance cost of ‘1d. per unit, which itself was an excellent figure 
for such plaut. Mr. Hartnell's estimmted units had been based 
apparently on the rated output of the dynamos, but such 
machines were rarely fully loaded, aud the load varicd throughout 
the day. An analyis of the total cost of electric power per unit 
from a suction gas plant appeared in a recent number of Electrics, 
and seemed worth quoting on account of the makers’ claim of 
"power at one-tenth of a penny per horse-power-hour." The 
capital cost of the plant, including housing, foundations, &c., and 
erection, was £20 per B.H.P., and the cost of power per horse- 
power-hour was: 


Interest and depreciation at 10 per cent.. 74d. nearly. 
Oil ion bes ies e ^ .. 05d. „ 
Wages ... ui 37d. „ 
Rates and taxes 148d. „ 
N 1 288d. 
Coal at one-tenth penny per B. H. .- bour .. ‘1d. 
1:388d. 


The case considered was an engineering shop, and the horse-power 
hours used per annum were taken as one-quarter of what the plant 
could supply if working at full load during the whole of the work- 
ing hours, this being very frequently the cage. This was more 
likely to be a true figure than those estimated by the author. 

Mr. Preece said that what Mr. Hartnell had quoted in his paper, 
from a manufacturer's point of view, was certainly correct. The 
central station engineers were in a totally different position. 
When' a manufacturer lighted his works by electricity or drove a 
portion or the whole of it by electricity, he used bis existing 
engines, boilers, buildings, and everything appertaining thereto. 
The cost of management, staff, land and buildings was a very small 
charge indeed on the portion of the works lighted or operated by 
electricity. He knew of many cases where there had been a 
reduction of the staff. He knew for an absolute fact places where 
electricity was generated and a liberal allowance made in every 
respect which was working out at 4d. per unit. The engines at 
work in a number of mills were quite comparable with the engines 
which had been installed in generating stations, and, in fact, many 
mill-owners were using larger units than station engineers used. 
He was a great supporter of power companies, but did not believe 
in taking the thing too far. About five years ago Messrs. Empsall 
and Firth, Bradford, put in 30 H.P. in motors to operate some 50 
to 60 fancy looms; the electricity at 1d. per unit came to £6 10s. 
per week. Twelve months ago they put in a suction gas plant 
costing £500, and the coal bill for the same amount of work was 
25s. per week. Meesrs. Slingsbys, Bradford, had also adopted 
suction gas plant in place of electricity, and found the total cost to 
be one-half with electricity at 14d. per unit. Messrs. A. H. Briggs 
of Russia, also abandoned one portion of their supply at 13d. per 
unit, and put in their own generating plant, about 100 H.P. The 
electricity bill per week, at 14d. per unit, came to £9 10s. As they 
had sufficient boiler power, and the cables and motors were already 
installed, there was nothing to add but the engine, generator and 
. e saving came to about £4 per week. In 
adopting electricity, the financial results must i i 
by the man that has to pay the bill. HU 


Mr. RosLIN G said that Mr. Hartnell should have allowed some- 


thing for the switchboard in his capital costs, as a gen 

was more expensive than a Mere iain switch aud 5 
opinion the point mentioned by Mr. Hartnell of the value of capital 
employed was of the very greatest importance; the active workin 
machinery had to provide the gross profit to pay the net profit iid 
all other charges, and it was only when the money sunk in elec- 
trical plant was debited with a similar percentage that the real cost 
per unit was obtained. In the examples given, he considered the 
items for depreciation, interest and maintenance were too low, and 
the output in kilowatt-hours too bigh for typical cases; he did not 
think any figures of kilowatt-hours were of much use unless the 
were actually metered; the woollen mills mentioned, with Tol 
generators running at 90 per cent. of their load gave a yearl 
lighting run of about 800 hours, whereas usual practice e d 
400 hours. In the last example of a private house plant, it id 
quite impossible to obtain 4,500 KW.-hours at the accumulator 
terminals from 160,000 cb. ft. of gas; with 25 cb. ft. of gas per 
brake-horse-power-hour, and an overall efficiency of belt 9 
and cells of 50 per cent., 3, 200 Kw.-hours was the maximum output 
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and in ordinary practice for a plant of this 
might be considered good practice. This wo 
an hour even with the extremely small deprec 
from his own experience he was convinced 
cells 75 cb. ft. of gas was not too much to al! 
output from the cel's, and the interest and c 
from 173 per cent. to 20 per cent. He tho 
feature in the paper was the striking way 
fuel and capital charges were shown in 
economical plants the fuel cost was a mere 
capital charges. 

Mr. Heaton said that the figures in tl 
example were taken from actual facts. I 
working for about 14 years, and during the 
it had not had the least repair done to it. 
the plant, he noticed Mr. Hartnell gave 60 t 
a matter of fact, there was no extra coal re: 
dynamo. With regard to the cost, per unit 
really less than half that. Ina woollen mil! 
which waa put in for lighting purposes re 
drive it, and was driven by a separate stcam 
lighting with gas had been about £250 per 
before the lighting plant was put in cost 
quantity had not increased after the lighting 
Therefore the only cost to which the man 
what he allowed for interest and depreciat: 
was put down, but that was a small item 
previous lighting account. Flour mills wor 
ditions than this, owing t5 the longer Jightir 
these mills when a man put down a new en 
margin in power so that be could put down 
the effect of putting on additional loads w 
up to its more economical working load, a 
mean additional coal. A Leeds firm had t 
dynamo:, one gas engine and dynamo work 
purposes. Taey had the other gas engine | 
for lighting purposes. The amount of gast 
meters for these two engines in one week v 
at 28. 3d. per 1,000 cb. it., cost about £4 1 
depreciation on the two gas engines aud 
10 per cent. on cost, came to about £1 10s. 1 
ance, oil, and maintenance came to £3, 
figure, giving a total of £9 for the week. 1 
used during this week, if charged at 4d. 
amounted to £24. With power from a pc 
unit, the total cost for power for the week v 
The total for power and lighting would 
instead of £9 which was the cost with their 

Mr. A. CAMPBELL, a8 & mechanical ei 
electric power supplied by a power compan, 
given in the paper and also those of the c 
figures struck him as being extreme figure 
thought the truth lay in the average of th: 
to consider each case on its own base. In | 
substitution of motors for engines was d 
demands for power owing to extensions, : 
opportunity to consolidate their works 
question of generating at the works for a fe 

Mr. W. HAnTNELL, in reply, said a very 
written on the advantages of purchasing e 
company, but that was not the gubject of th 
all the quantities were accurately measur 
presumably based his load factor on the m: 
most of these examples the dynamo must 
all the lamps. The cases he alluded to 
hours; the examples included dark day 
each lamp lighted added proportionately 
lighted would be reduced to & minimum ; 
cost of extra lights was scarcely noticed, th 
allowed to glow without stint. ln exam 
set per 12 hours was 12 gallons each at 
should have been £48. In example 12, i 
per ton, it would allow a minimum of ove) 
An electric lighting station running for ho 
with redundant plant to meet emergencic 
under steam to be prepared for heavy surp 
expect to obtain the same results as à | 
constant load all day, where econom 
been studied both in planning and iu 
suit the known load. These were the circ 
With regard to Mr. Woodhouse's remark 
restricted to the increment of cost (or the 

total costs) which had been incurred by su] 
premises. This applied also to the assu 
bills. This increase in Example 2 was est 
made at Thames Ditton. The units had 
the rated output of the dynamos. Expe 
many cases the use of electricity increas 
private firms were often overloaded to the 
In reference to Mr. Rosling's remarks a 
units were the estimated output of 
than 3,000 units would be used, and th: 
about 10d. Presumably no household wot 
if a public supply were available. Ther 
culty in estimating the cost of maintali 
working order, since examples might be 
of dynamos that had run for years with 
new brushes. This paper showed the mi! 
which, under favourable circumstances, el 
from private planta. 
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THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


V.— PARAGUAY AND URUGUAY. 


(a) Paraguay.—Paraguay and Bolivia are peculiar among the 
South American Republics, in that they possess no seaboard, and 
are, consequently, dependent upon transhipment trade in the 
majority of their dealings with foreign countries. In this respect, 
however, Paraguay is in a far better position than Bolivia; for, in 
spite of her situation in the interior of the continent, she has 
cheaper communication with the sea by means of the great river 
systems of the Upper Parana and the Paraguay, which afford direct 
water transportation to the River Plate ports of Argentina and 
Uruguay. At present an Argentine company has a monopoly of 
the river trade, but the completion of the projected railway across 
Eastern Paraguay and the Southern States of Brazil to the Atlantic 
seaboard, which is only a question of time, should provide com- 
petition, arid thereby reduce freights and offer better facilities. 

The total area of the country is a little over 98,000 sq. miles, 
and the population is estimated at 700,000. Unfortunately, the 
growth of population has been almost too rapid, the institutions of 
the country having failed to keep pace with it. A better tendency 
is, however, being shown; the Government and people have been 
aroused to the importance of the speedy development of the 
country, with the result that liberal offers are being made to induce 
foreign capitalists to invest money in the undertakings of the 
country. 

It is impossible to obtain any very reliable particulare as to the 
trade of Paraguay, partly because of the unreliabilify of the official 
figures and partly because practically all the trade is done by 
transhipment at Buenos Ayres or Monte Video. Semi-official 
statistics show that in 1904 the total imports amounted in value to 
about £700,000 ; imports from the United Kingdom were valued at 
about £220,C00, from Germany about £170,000, and from the United 
States only about £25,000. The imports from the United States, 


however, are increasing very rapidly. The total imports have 


increased from £580,000 in 1901, and it is stated that this rate 
of increase was more than maintained in 1905. It is impossible 
to obtain satisfactory details as to the extent of the trade in 
particular classes of goods, but it may be stated that the majority of 
the imports consist of textiles, ironware and machinery. Although 
the imports from tLe United Kingdom are far in advance of those 
from any other country, she may have something to fear from the 
deep interest which American manufacturers are taking in the 
South American markets—an interest which extends to Paraguay, 
and which has been considerably encouraged by reports recently 
made with reference to that country by the special commissioner 
who was appointed a short time ago by the United States Govern- 
ment to inquire into the trade conditions of South America. 

As bas been stated above, the policy of the rulivg classes is dis- 
tinctly in favour of encouraging the investment of foreign capital 
in the country; valuable concessions are being given, with tax 
reductions and tariff exemptions, and efforts are being made to 
guarantee security to investors. New railway extensions are being 
made, and are proposed, concessions have been granted or are under 
consideration for the installation of electric tramway, lighting and 
power works in Asuncion and in some of the larger outlying towne. 
The country is altogether badly in want of capital and labour, and 
it is stated that with the advent of the former the latter will soon 
be available, With all this development in view, the require- 
mente of the country in tbe near future will be very great, and with 
the spread of electrical enterprise which is anticipated in tramway, 
lighting and power works, and telcgraph and telephone construction, 
there must necessarily be a particularly large demand for electrical 
materials. American manufacturers will not be behindhand ; their 
goods are popular in South America, and they are not slow to sce 
that investment of capital in industrial undertakings necessarily 
means increased trade. The most essential step that must be taken 
in opening up investment and trade is the sending to the country 
itself of expert agents or commissiorers to operate cirectly. The 
employment of agents in Argentine or Uruguay to act also for 
Paraguay will not be sufficient to secure the best results. 

As stated above, most of the trade is done rid Buencs Ayres 
and Monte Video, and the buying agents in London of the large 
importing firms in these towns would doubtless be the best people 
to approach with a view to the introduction of electrical goods into 
Paraguay, in cases where it is impossible to send commercial 
travellers. The two following firms in Paraguay may, however, be 
noted as being interested in electrical undertakings :—The Empresa 
Telefonica, Asuncion; and Jose Cordeiro, Electricity Works, Villa 
Franco do Campo, Parayuay. 

The following Customs duties are levied in Paraguay: Copper 
bars, plates or ingots, 2 per cent. ad valorem ; porcelain goods, 
40 per cent. d valorem ; telegraph wire, locomotives, machines and 
parts thereof for industrial or agricultural establishments and for 
steamships, wheels with or without axles for railways or tramways, 
&c., and rails of iron or steel, are all free of duty; all goods not 
separately mentioned in the tariff pay 35 percent. ad valorem. The 
Customs law of November 18th, 1899, authorised an additional duty 


of 1 per cent. gold on the importation of all dutiable foreivn goods, : 


and the Customs law of July 14th, 1903, &utborised an additional 
3 per cett. duty in gold on the importation of dutiable goods. 
Moreover, a wharf duty of 1 cent. gold per 10 kilograms nas been 
levied on all articles loaded or unloaded at any port. Duties are 
payable in gold (gold peso = 4s.) or in paper at the rate of 
excbange fixed daily. Valuations are fixed by the Customs 
authorities. It is stated that the valuations have recently been 


revised, and that the revision has considerably lessened the amount 
of duty payable. 

Spanish is the language of the country, and catalogues should be 
prepared in that language. Local agents are stated to be of no avail; 


capable representatives should be sent, and samples or models are a 


great factor in securing orders. Commercial travellers, upon 
entering Asuncion, pay a tax of 400 to 600 pesos (£10 to £15). This 
payment does not, however, exempt them from a further 
tax on arrival in any of the country towns, although these towns 
do not always avail themselves of their right to levy taxes. 
Samples without value, and unserviceable for use, may be imported 
free of duty. Dutiable goods are allowed to pass the Customs on 
condition that an undertaking is made to pay the duty in theevent 
of their not being re-shipped within a specified time (usually from 
one to two months). 

Uruguay.— The development of the republic of Uruguay has 
been considerably hampered by constant revolutions which have 
occurred in the country, and these, whilst directly affecting the 
trade of the country for the time being, have also brought the 
republic into disrepute abroad, thus making merchauts and manu- 
facturers extremely wary of undertaking business relations with · a 
country so frequently in a state of unrest. The last revolution 
occurred in 1904, and a decrease of £827,080 in the import figures 
was shown in consequence. "The exports, on the other hand, showed 
an increase in spite of the disturbances. Since the revolution the 
productive and recuperative powers of the country have asserted 
themselves to a marvellous extent, and, given internal peace, it 
may safely be anticipated that the trade and condition of the 
country will show a steady improvement. 

The imports in 1904 amounted to £4,514,190, as against £5,841,270 
in 1903; the imports from the United Kingdom were valued at 
£502,581, from Germany £58,056, and from the United States 
£49,227; the imports from Italy, Spain and Portugal, and France 
amounted to about £100,000 in each case. The imports from all 
countries, with the exception of the United States, showed 
decreases. "The exports in 1904 amounted to £8,182,163, as against 
£7,939,980 in 1903, and were chiefly to Brazil, Belgium, Germany 
and France. Figures showing the details of trade in separate 
classes are only available for 1903, and even then the classification 
is very poor, so that it is impossible to arrive at any satisfactory 
particulars as to the trade in electrical goods. The import of im- 
plements and tools for industries in that year amounted to 1,112,960 
pesos, as against 997,950 pesos in 1902; the imports from the 
United Kingdom were valued at 256,755 pesos, an increase of 
10,000 pesos; and the imports from Germany at 341,493 pesos, an 
increase of 50,000 pesos. The imports of machines for industries 
amounted to 168,858 pesos in 1903, as against 162,157 pesos in 1902. 
The imports from the United States in these two classes, although 
relatively small, are rapidly increasing. 

In previous articles attention has constantly been drawn to the 
interest which is being taken in South American undertakings by 
American capitalists, and the details, of trade which are available 
for Uruguay make it evident that in that country also Americans 
are determined not to be behind hand. It must, however, be 
admitted that the figures of the trade of Uruguay cannot be relied 
upon to show tbe exact nature of the trade, for the imports are 
credited, not to the country of tbeir real origin, but ratter to the 
country of consignmeut; moreover, the unrestfulness of the 
country in recent years makes it impossible to draw any definite 
conclusions. There is now every reason to believe that peace 
will continue in the country, and that marked improvements will 
be shown in its industrial and commercial conditions. At any rate, 
the. Government have begun to see the necessity for carrying out 
public works which will conduce to the increase of trade and the 
development of industry. A loan of 3,000,000 pesos has recently 
been negotiated, to be expended in the construction of roads and 
bridges, and the Government intend to purchase the latest im- 
proved machinery for the work. It is proposed first to build a 
road from Monte Video through the centre of the Republic to 
Brazil. With this gencral improvement there should be a con- 
siderable opening for electrical enterprise in the way of railways, 
lighting, and telegraph and telephone works; and as sentiment is 
now in favour of American machines, British makers will have to 
keep a close watch on the requirements of the market.in order to 
obtain their share of the trade. 

The Union Iudustrial Uruguaya was established in Monte Video 
in 1898, for the purpose of improving the industrial condition of the 
country. The Union” receives the support of the Government, a 
decree having been passed some time ago to the effect that the 
assistance of the Union” should be required in case of necessity. 
A section for foreign industrial establishments has been established, 
and the Union“ is prepared to receive catalogues and small 
collections of samples for displsy. Catalogues accompanied by 
price lists with discounts allowed should be addressed to the 
Manager of the “Union,” at 177 Calle Juncal, Monte Video. 
Every effort is made to place the catalogues before buyers in 
Uruguay. 

Electrical enterprise is somewhat in its infancy in Uruguay, 
although several towns have either already installed electric light 
or are making arrangements for so doing. Concessions have been 
obtained by the Commercial Society of Monte Video for electric 
traction in the town, and over 80 miles of track have already been 
constructed for four of the tram companies. lectric trams will 
probably be running before the end of the year. The Municipal 
Electrical Works of Monte Video were established in 1885, with 
high-tension alternating current from seven 80- kw. Ganz alternators, 
two 360-K W. and one 400 Kw. Helios alternators. 

The following duties are payable on importation into Uruguay :— 
Bronze or copper wire 31 per cent., valuation 48 cents per kilog ; 


sheet copper 31 per cent., valuation 50 certs per kilog: !anterns of 
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various kinds 31 per cent., valuations varying according to material ; 
metal globe: for lamps 31 per cent., valuation 4'8 pesos per dozen; 
machines of various kinds 31 per cent., valuations varying 
according to class; tramway carriages 48 per cent., valuations, 
closed 1,00) pesos cach, open 800 pesos each; lamp globes 31 per 
cent., valuation 5° pesos per dozen; lamp shades of glass 31 per 
cent., valuation 1:50 pesos per dozen. Valuations are fixed by the 
Customs authorities. Duties are calculated in gold (gold peso at 
par = 51,,d., sovereigns passing current at 4°70 pesos), but silver 


is accepted in payment, to a small extent. 


The following firms are interested in electrical undertakings, and 
the importation of electrical materials, in Monte Video :—E. Barth, 
2 calle Uruguay ; M. Bordoni, 291 calle 25 de Mayo; F. Delio, 62 
calle Colonia; I. Errea, 72 calle Uruguay ; H. Ferber, 198 calle 
Cerito; D. Franquiz, 51 calle Colonia; J. Gallardo, 284 calle 
Tacuarenho; Ganzo y Cia, 448 calle 25 de Mayo; C. Grove, 139 
calle {tuzaingo; C. Guatta e Hijos, 157 calle Sarandi; R. Longo, 
136 calle Buenos Ayres; Ferrando, 262 calle Sarandi; E. Quinke, 
92 Cerro Largo; V. Wallberg, 247 calle Rincon; D. Willimanr, 
128 calle Camaras; Companhia de Alumbrada Electrica, 14 calle 
Yerbal; Cia Nacional Luz Electrica, 108 calle Cerito; Cia Tele- 
grafica y Telefonica de la Plata, 78 calle Zabala; Oriental and 
Platenese Telegraph Co., calle 25 de Mayo; Western and River 
Plate Telegraph Co., 285 calle San Martin; Pacific and European 
Telegraph Co., 285 calle San Martin; Monte Video Telephone Co., 
calle Rincon ; Suc. Co-operativa Telefonica Nacional, 89 placa de la 
Independencia. . 

Much of the trade is done through the large houses in Uruguay 
who have buying agents in Europe, but most effective work can be 
accomplished by agents who understand the language of the 
country, i.c., Spanish or French. 

Commercial travellera desiring to carry on business in Uruguay 
must obtain a license, costing $100 (about £21) annually ; the full 
annual charge must be paid regardless of the period of the year in 
which the license is taken out. Persons desirous of obtaining a 
license must apply in writing on paper bearing a 50-cent stamp to 
the Chief of Police of Monte Video; the license is actually obtain- 
able from the Director-General of Indirect Taxes. Commercial 
travellers’ samples are not subject to Customs duty, provided bond 
is given for their re-exportation. 


NEW PATENTS APPLIED FOR. 


Ce l vue Bg this journal by W. P. THomPson & Co., Electrica] Patent 
ta, ' 


m. Holborn, on, W.C., and at Liverpool, to whom all 


inquiries should be addressed. 


446. “Improvements in electrfc storage batteries." E. M. BaiLEky, W. 


PA and T. W. ANpEngoN. April Sth. 

8,459. “Improvements in processes for the pfoduction of voltaic strong- 
current ares. H. PatLiNG. April 9th. (Complete,) 

8.457. An improved electrical heating element or resistance.“ E. G. Rivers. 
April 9th. i 
“Improvements in electric glow lamps and in the manufacture of 
P. M. Justice. (Deutsche Gasgluhlicht Akt.-Ges. (Auerges) Germany.) 


Hewson and J. V. Pyarr. April 9th. : 

8,526. Improvements in dynamo-electric machines."  ELECTRIZITATS ACT.- 
Gres. vonn W. LaHMEYER & Co. (Date applied for under Patents Act, 190, 
April llth, 1905, being date of application in Germany.) April 9th. (Com- 
piete.) S 


8,598. “Improvements in starters and regulators for electromotors."' 
JOHNSON & PHILLIPS, Lro., P. J. TunLey and L. Bru. April 9th. 

9,599. ‘Improvements in and relating to electric transformers." TRE 
BRITISH Tyouson-Hovston Co., Lro. (General Electric Co., United States.) 
April 9th. ° 

8,685. ‘A new or improved electro-magnetically operated drup-hammer, 
tamp or press." T. H. LARGE. April 10th. 

8,605. “Improvements in electrically-wound clocks." J. M. TounrEL and 
H. STATTORD-HATT:ELD. April 10th. 

8,612. Improvements relating to vapour electric apparatus." P. C. Hewitt. 


(Date applied for under Patents Act, 1901, April 25th, 1905, being date of appli- 
oation in United States.) April 10th. (Complete.) 
8,0183. '*Improvementsrelating to vapour electric apparatus." P. H. THOMAS. 
Date applied for under Patents Act, 1901, April 25th, 1905, being date of appli- 
ation in United States.) April 10th. (Complete.) 


8, 616. Electrie distauce switch." A. H. Letts. (T. F. G. Leibius, 
Germany.) April loth. 

8,33. Improvements in induction electric motors.“ H. M. HosBarr. 
April 10th. 

8.619. Improvements relating to electric bells.“ G. Rovustzorr. 
April 10th. 

8.654. Improved apparatus for the electrie ignition of interna’ combustion 
engines." A. H. Nt H OLSON. April 10th. 

8,656. ''Manufacture of are light electrodes having metallic insertions.“ 


GEBRUDER SIEMENS X Co. (Date applied for under Patents Act, 1901, May 3lst, 
1905, being date of application in Germany.) April 10th. (Completo.) 


8,674. “A detachable electric lamp-holder applicable to the oil or candle 
lamps used on cartiazes, automobiles or other road vehicles." O. T. Banks. 
April 10th. 


8,680. “Improvements in systems of control for electric motors," THE 
BritisH THoxsow-HovsroN Co., Lrp. (The General Electric Co., United 
States.) April 10th. 

8.695. EMEN (ente in and relating to ignition devices for internal] com- 
bustion or explosion engines.” A. ANDERSEN. April llth. (Complete.) 

8,716. “improvements in electric switches and in actuating means therefor 
operated in accordance with the direction of motion of a moving part.” 
VrauTvs, Lrp., and J. DAIZIEL. April lith. (Complete.) 


8,717. “Improvements in apparatus for supplying and controlling the 
voltage of electrical energy to railway carriages and the like cases, where the 
generator has a variable speed, Vriimys, Lrp., and J. Darzikr.. April 11th. 

8.70. Improved method of ignition for internal combustion engines and an 
engine constructed therefor.’ J. PATrrynsex und C. H. Rawson, 
April Lith. 


. THomson-Houston Co., LTD. 


8.785. Improvements in dynamo electrical machines." ELEKTRIZITATS 
AcTIEN-GEs. vor“ W. LAHMEYER & Co. (Date applied for under Patents Act, 


1901, April 28th, 1905, being date of application in Germany.) April lith. 
(Complete ) À 
8,786. "Improvements in dynamo electrica] machines." ELEKTRZITATS 


AcIIEN-GES. voRM W. LAHMEYER & Co. (Date applied for under Patents Act, 
1901, April 28th, 1905, being date of application in Germany.) April lith. 
(Complete.) 

8,781. "Improvements in and relating to electric, telegraphy.” 
Baronio, A. MurgugAD and R. H. Epcar. April llth. 

8,810. Improved manufacture of incandescence bodies for electric lighting.“ 
O. Imray. (Síemens & Halske, Akt.-Ges., Germany.) April 12th. (Complete.) 

8,852. Device for allowing the actuation of the electric igniter in marine 
guna when the latter are at natural horizontal level.“ J. KUPPER. April 12th. 

8, 870. An improved sparking plug for internal combustion engines." A. W. 
Haynes. April 12th. 

8,891. ''Improvementa in electrically operated ap tus suitable for making 
and breaking electric circuits, and as a motor." E. W. 8STELJES. April 12th. 

8,895. ‘Improvements in electric arc lamps.“ K. Weinert. April 12th. 
(Complete.) . 

B, 902. Improvements in electrical apparatus for transmitting and receiving 
signals for controlling the fire of guns." A. T. Dawson and G. T. BvckHAM. 


A. C. 


April 12th. 

8,915.“ Improvements in or relating to tremblers for induction coils.” C.H. 
Bryant. April 12th. (Complote.) 

8,924. ‘* Improvements in connection with the electro-deposition of copper 
and other metals.“ S. O. CowPeER-CoLrs. April 12th. 

8,925. Improvements in removing metallic cylinders from mandrels on 


which they are electro-deposited." S. O. CowrEn-CoLrs. April 12th. 


8,931. '* Improvements in means for regulating dynamo-electric machines.“ 
Tur British THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) April 12th. 

8,932. “ Improvements in and relating to dynamo-electric machines." 
British THomson-Hovston Co., Lro., and W. F. Dawson April 12th. 


8,933. “Improvements in methods of supporting collecting rings for dynamo- 
sieve io Machinga BaitisH THomson-Hovston Co., LTD., and W. F. Dawson. 
pri th. 


8,934. Improved means for supporting the end connections of dynamo- 
electric machines." British TuoMsoN-HovsroN Co., LTD., and W. F. Dawson. 
April 12th. T 

8.935. Improvements in and relating to electric controllers." THE BRITISH 
(The General Electric Co., United States.) 
April 12th. 

8,986. “Improvements in and relating to signalling systems and apparatus 
therefor.” THe British 'THoMsoN-HovsTON Co., LTD. (General Electric Co., 


United States.) April 12th. , 

8,987. “Improvements in electro-magnetic devices for alternating currents.“ 
R. A.B3iTH. April 12th. 

8,945. “Improvements in microtelephones." G. HELLFRITSCH. (Date 


applied for under Patents Act, 1901, April 15th, 1905, being date of application 
in Germany.) April 14th. (Complete.) 

8.951. An improved electrical high tension distributor for multi-cylinder 
rds combustion engines." H. F. DE PaviLLET and H. A. Dawson. April 


8,974. ''Improved system of railway signalling by electricity." J. R. FROST. 
April 14th. 

9,020. Improved manufacture of filaments of tungsten or molybdenum for 
electric incandescence lamps." A. G. BLoxam. (J. Lux, Austria.) April 14th. 

9,0265. Improvements in means for protecting high tensicn overhead electric 
conductors." L.Ntv. Aprill4th. (Complete.) 


9,023. “Improvements in and relating to electric arc lamps.“ M. ScHNEIDED. 
April 144dh. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. 
THoxPsox & Co., 822, tiigh Holborn, W. O., and at Liverpool, price, post 
free, 9d. (in stamps). ` 


.- 


1904. 


ELECTRICALLY CONTROLLED VARIABLE SPEED GkaAR. H. V. James and R. A. 
Marples. 26,986. December 10th. 


r 


1905. 


SYSTEM FOR Propicina ELECTRIC VIBRATIONS OF DIFFERENT PHASE. W. P. 
Thompson. (Ges. fur drahtlose Telegraphie m. b. H.) 23,211. November flith, 


EvEcTIUCALLY DRIVEN Vacuum CLEANING OR DusT REMOVING APPARATUS. A. 
Hein. 26,355. December 18th. (Date applied for under International 
Convention, March 17th, 1903.) 

APPARATUS FOR THE MANUFACTURE OF CONDOITB FOR ELECTRIC. CABLES. 
Sutton and L. Gregson, 27,225. December 30th. 

SysTEM OF AUTOMATIC BLOCK SIGNALLING FOR ELECTRIC RAILWAYS. 
1,951. January 31st. 

PREPAYMENT M&TrRs, British Thomson-Houston Co., Ltd. 
Co.) 41,788. March "th. 

ELECTRIC POWER GENERATORS. H. Chitty. 4,892. March 8th. 

Exvectric Fink ALARMS. F. Francombe. 6,046. April Ist. 

DEVICE ron AUTOMATICALLY REGULATING THE RESISTANCE ON A SWITCHBOARD FOR 
ELECIRICAL DRIVEN MACHINES OR LIGHTS IN CONJUNCTION WITH THE 

e GOVERNOR OF THE ENGINE. J. Lamb and O. T. Newton. 7,359. April "th. 

Coll WINJDISGd MACHINES FOR ELECTRICAL AND OTHER APPARATCS. British 
Thoinson-Houston Co., Ltd. (General Electric Co.) 7,819. April 12th. 

CONSTRUCTION OF APPARATUS FOR WINDING COILS AND BOBBINS FOB ELECTRICAL 
AND OTHER Purposes, H. Bourne. 8,002. April líth. 

REGULATION oF ELEcimic Circuits SUBJECT TO RATIDLY FLvcTUATING Loans. 
E. S. G. Rees, C. H. Iles and W. Armistead. 8,541, April 20th. . 

DyNAMCO- ELECTRIC Machines, British Thomson-Houston Co., Ltd. 
Electric Co.) 8,569. April 20th. 

ALTERNATING ELECTRIC CVRRENT GENERATORS, The British Thomson-Houston 
Co., Ltd. (General Electric Co.) 10,320. May 6th. 

APPARATUS FOR CONTROLLING ELECTRIC CURRENTS, 
May 31st. 

ELrcrRic Arc Lamps. British Thomson-Houston Co., Ltd. 
Co.) 11,705. June 3rd. 

HOISTING GEAR FOR ARC LAMPS AND FOR LIKE PURPOSES. 
and E. W. Abbott. 11,967. June 7th. 

ARMOUR! D CASING ron ELECTRICAL WIRIN G. L. Howell. 

ELECTRICAL SWITCH. A. W. Penrose. 12,024. June 8th. 

i ELECTRIC Lamps. 8. Horvath and Utility Co., Ltd. 12,092. 
June 17th. 


J. H. 
F. Townsend. 


(General Electric 


(General 
A. N. Frisby. 11,424. 
(General Electric 
Crompton & Co., Lte., 
11,995. June 8th. 
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LESSONS FROM THE SCRAP HEAP. 


IN every modern business there are many departments, but 
in many there are one too few. All have a scrap heap of 
some kind, but not all recognise it as anything more than 
just & heap, although there may be much to learn and much 
to save from its teachings. 

First of all a scrap heap should be organised ; it should 
not be just a promiscuous collection of the detritus of the 
establishment, everything hugger-mugger and indistinguish- 
able; but the waste of each material should be kept 
separate from the rest, and it may be helpful to sort out 
some of the various forms which certain materials take. 

In this manner not only will a better market be found for 
the scrap, as the dealers know exactly for what they are 
quoting, and have to allow the minimum for sorting and 
handling, while there is less opening for fraud, but the 
officials of every department and the manager of all have 
an ever present opportunity to check needless waste, and to 
get ideas for improved designs by observing where the old 
have failed, or where they can be lightened with nothing 
but advantage. Often such ideas will strike a man who sees 
a number of similar articles together, when one or two 
seen before they go to the scrap heap will not produce any 
impression. | 

Especially is inspection valuable as a means to discover 
whether material is being given its full life, and to a lesser 
degree, whether it is being kept at work too long. 

Consider, for instance, the scrap heap of a tramway depót. 
There the bins may be labelled cast-iron for brake-blocks, 
chilled wheels, gear cases and so on; wrought-iron for the 
waste of the smiths' shop, for cast-off brake gear and the 
like; cast-stecl for gear-wheels; wrought-steel, perhaps with 
cadt-steel or in a bin by itself; other divisions for light steel 
and cast or wrought-iron, steel wire and other light 
material ; and still others for the waste of the machine tools. 
Copper, in the form of old commutator scgmente, turnings, 
stripped cable, controller fingers, trolley wire and bonds: 
gun-metal, as bearings, axle keeps, overhead ears and other 
fittings ; white metal, lead, lamp tops, aud rubber, all being 
easily removed without authority, should be kept separately 
under lock and key. 

Something is gained even if method stops here, but the 
greatest profit is derived by the engineer who takes the trouble 
to turn over a few of the brake-blocks occasionally, to see 
what the men who change them consider to be their life, and 
to get some idea of the care with which those men adjust the 
blocks so that they shall wear evenly; who considers the 
teeth of the gear and pinion wheels ; who compares the 
wear at the flange of a bearing with the wear of the 
shell; who contemplates the better design and further 
repair of gear cases, after observing the reason for so many 
being scrapped ; who rouses up the foreman for turning out 
his wheels too soon. 

Indeed, the hours spent in just looking at the scrap heap 
are likely to be of greater value than many a day passed in 
the office. 
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THE extraordinary action of the London 
Electrical — Electrobus Co. in-proceeding to allotment 
Omnibus te day after the lists dh 
Maneuvres, the day after the lists were opene as 


naturally aroused much adverse comment ; 


the directors took no pains to disguise the fact that they 


were alarmed by the storm of criticism which commenced 
in the daily Press on that day, and fearing that many 
would withdraw their applications in consequence thereof, 
they hastened to forestall them by rushing to allotment. 
Such a proceeding can only be described as trickery. The 
legality of their action has been questioned, and we under- 
stand that the aid of the law is to be invoked to relieve 
the unfortunate and misguided individuals who have thus 
been entrapped. It is stated that, apart from the prema- 
ture allotment, the prospectus contains misrepresentations 
amply sufficient to secure relief; provided that it is sought 
without delay : shareholders who are dissatisfied should, 
therefore, lose no time in lodging their claims. 


Some of the views put forward for and against the scheme, 
and gravely commented on in the lay Press, are ludicrous ; 
others are hopelessly mistaken. , For example, one ** expert ” 
thought that the electrobus would suffer less wear and tear 
owing to the entire absence of vibration when it was 
stopped! Is the electrobus to spend its time at a standstill 
to avoid vibration? In another instance, the cost per mile 
for “ current ” supplied to electric carriages by the Metro- 
politan Electric Supply Co. is stated by Mr. E. Cunliffe 
Owen, the secretary, to average 1}d., while the maintenance 
of the battery at 25 per cent. per annum on a mileage of 
1,000 to 5,000 a year is given as not more than Id. per 
mile. Really, this is too absurd. What comparison is there 
between: the running costs of an electric brongham and those 
of an omnibus for public service? Even assuming that the 
two things were comparable, Mr. Owen's statement at once 
puts the cost of energy alone per mile for a 64-ton vehicle at 
least at 32d. per mile; and what battery will last four 
years ? 

In an anonymous article in a contemporary, presumably 
written by one of our correspondents in this issue, we are 
accused of having * notoriously belittled all forms of electric 
traction which is (sic) not expressed in tramcars.” We 
have not done so:, on the contrary, we have devoted much 
space to electromobile matters. We have, however, in- 
variably opposed all efforts to float wild-cat schemes 
on the strength of the magic word “electric,” such 
as the foregoing, and we shall continue to do so, with a 
single eye to the best interests of the electrical industries. 

Elsewhere in this issue we refer to another omnibus 
project depending upon the use of electricity. Technically 
speaking, the system is admirable. We have not seen the 
actual vehicle, because at present there is none in this 
country, but we are content to accept Mr. Worby Beau- 
mont's verdict on its capabilities. Commercially, however, 
the question assumes a totally different aspect, upon which 
Mr. Beaumont is discreetly silent. There is only one satis- 
factory way of answering this question ; that is, to run the 
vehicle under commercial conditions for at least a twelve- 
month, and to prove beyond doubt that the running and 


maintenance costs are low enough to ensure an adequate 


return on the capital expenditure. 


Mr. E. E. BROWNELL, who is an expert 
on this subject, furnishes much new and 
interesting information in a paper read 
before the American Institute of Electrical Engineers. 
Where electrical railways or tramways are numerous in large 
American cities, the corrosion of the gas and water pipes by 
the return earth currents is becoming, with the lapse of time, 
very serious. It has been proved by experience that a current 
flow of 1 ampere passing from the unprotected surface of an 
iron structure will remove about 20 lb. of metal per year from 
it, or about 72 lb. if the structure is lead. It has often 
been erroneously stated that a difference of potential of 
1˙5 volts between pipe and earth is necessary to produce 
electrolytic corrosion upon pipes, but Mr. Brownell has 


Electrolysis 
of Pipes. 


found a potential difference of 0:2 volt quite sufficient to 
effect the destruction of miles of piping. The use of salt to 
liquefy snow on electric lines is to be avoided, as it increases 
the electrolytic corrosion. 

Cast-iron, when corroded by electrolysis, leaves a residual 
which has no tensile strength, but often deceives the observer 
into the belief that there is no deterioration. Other things 
being equal, cast-iron will stand a less amount of deterioration 
than wrought-iron or steel. | 
“~Insulated pipe joints are severely condemned, for, as 
is well known, they shunt the current round the joint, 
and lead to corrosion at every joint, instead of localising 
it at the place here the current leaves the system 
near the station. It is recommended, indeed, to make 
the pipe joints as good conductors as possible by avoiding 
caulking and hy using screw joints. 

The steel buildings so common in the United States run 
a great risk of destruction by electrolysis. The author 
knows of one building where electrolysis has attacked the 
sub-steel work, and if this continues long enough it may 
lead to a great disaster. 

Mr. Brownell says that it is a common fallacy to believe 
that alternating currents do not cause electrolytic corrosion. 
He has proved by experiment that the deterioration is 
quite marked. Corrosion by alternating currents is more 
objectionable than corrosion by direct current, becanse it is 
distributed over the whole pipe system instead of being 
localised in a known place. 

As to remedies, the author of the paper considers that the 
only perfect remedy is the insulated return, either in the 
form of the double trolley or otherwise. But the cost of 
carrying out this system except in the most populous towns 
he considers prohibitive. Various devices are available, 
however, which may mitigate the evil. Among these are 
mentioned with approval the ** 7-volt British Board of Trade 
rule." But this system would add greatly to the cost of 
electrical lines as at present constructed and worked in the 
United States. The best remedy, next to the insulated 
return, is to make all sub-surface metallic structures nega- 
tive to the earth. The working of this remedy requires 
good rail bonding and other precautions, but where there are 
complicated distributions of current it may be impossible to 
carry it out. Another remedy, of a rather problematic 
character, is mentioned in the article on the Long Island 


‘City Power Station elsewhere in this issue. 


SOME little stir is observed in muni- 

Who shall man- |... tramway circl ing to a discus- 

tain the Track? CP! tra y circles owing to a discus 

sion which has taken place between the 

Tramways Committee, the general manager, -and the city 

surveyor of Bradford as to whether the maintenance of that 

part of the roadway which forms part of the tramways shall 

remain, as heretofore, in the hands of the surveyor, or be 
transferred to the general manager of the tramways. 

The special sub-Committee appointed to report on the 
question is of the opinion that conditions have altered so 
much within the last few years that the change is warranted, 
but ** that suitable arrangements should be designed whereby 
the authority of the street surface would be, as at present, 
in the hands of the surveyor, to whom the tramways depart- 
ment would be responsible so far as the surface was con- 
cerned.” The word authority is ambiguous, but the 
Committee goes on to say that “ the spending of all money 
should be under the control” of the manager. 

The surveyor is to become a kind of consultant. Naturally 
enough he protests against such a slice being taken out of 
his duties, and the text of his report is given in a recent 
issue of the Surveyor and Municipal and County Engineer. 

If there were no tramways, the authority of the surveyor 
over the roads would be paramount and undivided. When 
horse tramways came into being, the track over which the 
horses travelled was paved in a more substantial manner 
than the rest of the road, and this paving in many cases was 
extended beyond the rails for a little distance in order to 
avoid a bad joint between rails and macadam. Little 
question could arise over maintenance, a8 the tramways were 
mostly owned by companies, and, saving a special agreement 
providing for maintenance by the town, the cost was borne 
and the work done by the owners. Probably if the tram- 
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ways had been built and run by the local authorities from the 
first, the surveyor would have laid and repaired the track, 
including the rails, rather than the tramway manager, as 
indeed he has done in almost all cases where the local authority 
has built or bought the lines. It is obvious that the surveyor 
is the official who is most interested in the condition of the 
surface of the road, and that is still more so now that horse 
cars are defunct, for the paving between the rails is there 
for the convenience of the public, and not at all for the tram- 
ways, which could be worked quite as well without it. 

In the horse days the surveyor had the whole road, 
because it was only the paving of the tramways that wanted 
much supervision ; and in the steam and electric days it 
might be supposed that he would still retain the tramway 
paving, because it is required much more by the road users 
than by the tramway users. Notwithstanding the technical 
rights of the case, we have always been sorry that authority 
over the tramways should be split in any way ; and, after all, 
the rights as we have stated them are not sound, for in fact 
the surface paving between rails, between tracks (generally), 
and for 1 ft. 6 in. outside rails has never been treated as 
anything but part of the tramway. Payment for it ang for 
ita maintenance is made by the tramway departinent, and 
the piper should call the tune. The surveyor, as the man 
who settles levels and surface conditions generally, is not to 
be ignored, but in matters affecting the road within the 
tramway he should be in the position of adviser rather than 


administrator, and his counsel should be sought solely on 


points which affect him as representing the road authority, 
and not as a permanent way expert, which in most instances 
be is not. 

The matter is one with which we have not space to deal 
as fully as we should like, and it will arise many times in 
the future, but we do not think that it can be settled in a 
more open-minded and sensible manner than has been pro- 
posed by the Bradford Sub-committee. 


We are glad to note that onr traction contemporaries take: 


the same view. ; 


-- — — = — - 


The Question. THE DE of i Vu 15 of 
of Electrical ying underground cables or installing 
Monopolies, Overhead conductors along or across 
public roads is attracting some attention 

both in Belgium and France, as a result of endeayours made 
by electric lighting and tramway companies to obtain an 
absolute monopoly of the use of the roads to the entire 
exclusion of all other parties. It is submitted that the pro- 
moters of these enterprises seek to secure the insertion, in 
contracts made with local authorities, of a clause which is so 
skilfully drawn that only by the most careful examination is 


it possible to discover the mischief which the clause, appar- > 


ently harmless at first sight, would probably produce if it 
were actually approved and enforced. The disadvantage of 
the clause does not lie in the direction of preventing the 
creation of competitive undertakings, but rather in the way 
in Which it would operate against large industrial establish- 
ments, such as iron and steel works and collieries. 

The point at issue may best be illustrated by recalling the 
fact that in France and Belgium, as in Great Britain, many 
collieries and iron and steel works and land owned by them are 
distributed over a large area which in many cases is inter- 
sected by public roads, highway and lanes, so that one part 
of any individual property is separated from another or 
others by means of public roads. As the Belgian industrial 
establishments of the kind in question are gradually pro- 
ceeding to introduce electric lighting and power plant and 
possibly also the French—it follows that the granting of an 
exclusive right to any promoter to use the roads in the dis- 


trict concerned would have the effect of preventing the. 


works from connecting one departinent with another on the 
other side of the road, and would also prevent supply to an 
extension of works on adjoining property similarly divided 
by a road. A case in point has just occurred in Belgium, 
but the Ougrée-Marihaye Iron and Steel Co. succeeded in 
discovering and frustrating the insertion of a clause of the 


kind: in an agreement giving a concession for dealing with 


_ electrical applications. 


The problem has also received attention in France, where 
the French Ironmasters Association (the Comité des 
Forges) has deemed the matter to be of such importance as 
to lead it to circulate a copy of the law adopted by the 
Chamber of Deputies on February 27th, 1906, in regard to 
distributions of electrical energy, which is directed against 
the establishment of monopolies other than telegraphy and 
telephony. It is provided by the second clause of this Act 
that a system of distribution which does not need in any 
part of its course the use of public roads may be erected 
without authority on condition that it is located over 33 ft. 
distant in a horizontal direction from existing telegraph or 
telephone lines. The third clause stipulates that the use of 
the public roads may be had on permission being obtained 
from the Prefect or Mayor of the Commune, and subject to 
the regulations in regard to control and to payment for the 
use of the public way ; but such sanction does not debar the 
granting of competitive permits for the same roads. A 
concession for the public distribution of energy is issued, 
after inquiry, either by the commune, or by a combination 
of communes, if the territory consists of communal property, 
or by the State in other cases. The concession is subject to 
a specification approved by the State Council, and com- 
munal concessions require the approval of the Prefect. 

The new French Act further provides that one concession 
shall not be an obstacle to the granting of competitive 
powers, with the reservation that.the latter shall not represent 
more favourable conditions than the former, An exception 
will only be made in the case of concessions for public and 
private lighting, which will be able to enjoy a monopoly of 
the public way without this monopoly -being able, to be 
extended to the use of energy for all other purposes, or to its 
accessory use for the lightiug.of premises in which energy is 
utilised in this way. It is possible for concessions to be 
declared of public utility by decree issued by the Council of 
State. Such a declaration confers upon the concessionaire 
the rights of expropriation on certain conditions, of erecting 
brackets on walls, frontages and roofs looking on the publie 
way, and of establishing aerial conductors or underground 
cables across private property, &c. It will be seen that the 
Act, apart from the State ownership of telegraphy and 
telephony, gives a monopoly for lighting ; but it does not 
prevent an industrial establishment from obtaining the consent 
of the local authorities to the laying of cables or of con- 
ductors, so as to connect one part of a works with another 
over a public road, for the supply of either light or power 
for ita own individual use. 


| ^. Mx. R. A. HabrikLpD's James Forrest 
- Spirit OF Lecture, at the Institution of Civil Engi- 
Scientific ; , 
. Research, nees, had for its subject Unsolved 
Problems in Metallurgy." Those portions 
of the address which specially interest electrical engineers 
are dealt with on another page. In this section we desire to 
give special prominence to what Mr. Hadfield has to say on 
the spirit in which research should be conducted. At the 
outset it is pointed ont that there is too great a 
tendency to recapitulate victories, and to overlook what 
requires to be done. ‘Scientific research is not super- 
natural.” ‘The ground is always ready to be broken: 
no field of scientific inquiry has ever been exhausted." 
Prejudice is deprecated, for with this quality- judgment 
is hampered, and the senses misled. ** Trustworthiness 
ix the first aim of science, and accuracy its final 
aim." ‘It is more important to be trustworthy. than 
to be accurate, because the former affects the fact 
itself, the latter only its degree or relative quality." 
The opinions of a number of great thinkers are referred to, 
and the maxims of Herschel, Cuvier, Buffon and Helyetius 
are quoted by Mr. Hadfield. Protracted patience and 
infinite attention are among the attributes required. `. 
In order to obtain the best results, the best methods 
should always be applied. As a guide in the cultivation. of 
the qualities of greatest value, Mr. Hadfield’s own remarks, 
together with those cited by him, are both opportune and 
comprehensive. 7 
D 
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THE EQUIPMENT OF AN AMERICAN 
CABLE STEAMER. 


RECENTLY we were invited by Messrs. Johnson & Phillips 
to inspect, at their Charlton Works, the submarine cable gear 
of the United States cable ship Burnside. 

The machine is what is termed a double combined picking- 
up and paying-out machine, comprising practically two 
separate machines, arranged so that either one or both of the 
engines may work either or both of the drums through any 
one of the four gears, the combination effectually providing 
against the possibility of a total breakdown at any time. 

The two engines are each of the double cylinder high 
pressure type, as considerations of starting under heavy load 
are more important than the economy in steam consumption 
that would be obtained by the use of compound engines. The 


together, so that either engine can drive either drum 
through any one of four different gears, which are all of 


different ratio, the maximum giving 4 knots per hour, at 


which speed a pull of 6} tons can be exerted. In this 
system of gearing, all wheels not required for actual driving are 
completely out of gear. The machine frame is substantially 
constructed with steel plate sides well braced together. . 

The drums, which are 5 ft. 84 in. diameter and 1 ft. 9 in. 


. wide between the flanges, are made to overhang and run loose 


on their shafts. Each is driven by a pinion, gearing into 
an internal gear ring attached to the drum; these pinions 
slide in an axial direction in and out of gear. It will 
thus be seen that no clatches of any kind are employed. As 
the brake ring is attached to the drum, it is only necessary 
to have the drum and holding-back gear running when 
paying-out. Another advantage of the fixed shaft is, that 
the drum shaft and the intermediate shaft also act as ties 


DOUBLE COMBINED PICKING-UP AND PayING-oUT MACHINE. FOR THF U.S. CABLE SHIP ‘ BURNSIDE.” 


cylinders are 8 in. diameter x 8 in. stroke, and each engine 
can develop 110 B. H.P. with steam at 150 lb. pressure. 
With the two engines in action, the gear will lift against a 
strain of 25 tons at the rate of 1 knot per hour, which will 
de found sufficient to deal with cables in any depth of 
water. 

Each engine drives on to its first gear shaft by a cast- 
steel double helical bevel gear, with machine moulded, 
but uncut teeth, the arrangement being such that the 
driving pinion can be shifted out of gear when required. 
Each machine has two different reduction gears, either of 
which can be put into action by sliding the spur wheels in 
and out of mesh after the manner of the gears employed on 
automobiles. A sliding gear wheel on an intermediate shaft 
is provided, by which the two systems can be connected 


and greatly strengthen the frame. Lubrication of the drum 
bearings is effected by large grease cups, which are attached 
to the fixed shaft, so that they can be tightened up while 
running. It should be mentioned that the position of the 
internal gear rings on the drums allows of the pinion shafts 
being supported by outer bearings, a point of great import- 
ance, since the provision for the sliding of the pinion pre- 
vents the inner bearing being close up to the pinion when in 
the driving position. 

The main brakes consist of steel bands lined with elm 
blocks. They are made to close on the drum by means of a 
double thread screw, actuated by a hand wheel through 
worm gear, which gives a very fine regulation for the lighter 
strains, and at the same time gives enormous holding power. 
The back of each brake is fitted with a water service pipe, 


-— e 


12 A uw up — — — 


Vol. 58. No. 1,434, May 4, 1906. 


THE ELECTRICAL REVIEW. l 705 


with nozzles at intervals, for directing jets of water between 
the joints of the brake blocks inwards, right on to the sur- 
face of the brake path. Water is supplied by a small Worth- 
ington steam pump. It is possible to utilise the effect of 
both brakes at once on one drum by coupling the drums 
together. The brake bands are held away from the drum 
when off by springs at several points. 

The hauling-off and holding-back years are mounted on 
the spar deck, and are each driven by a silent saw-tooth 
chain from a shaft carrying a sliding pinion, which can be 
made to engage with the internal gear ring on one of 
the main drums. They are provided with a friction brake 
and free wheel arrangement, so that they are driven in one 
direction only: that is to say, for the picking-up direction, 
they revolve with a slightly higher peripheral speed than the 
main drum, and thus keep the cable tight. When paying 
out, however, they are held back by the brake, and allowed, 
by the free wheel, to revolve with a slower peripheral speed 
than that of the main drum. When, therefore, it is neces- 
sary on a picking-up job to reverse and pay out a little 
slack, the gear acts quite automatically. "This is a great 
advantage over the older system, in which it was necessary 
to put a clutch in and out of gear. A screw gear is also 
provided for traversing the haul-off sheave across the face of 
the drum to suit either an inside or outside lead, and this 
can be worked while the machine is running. 

The two main brake wheels, the two steam stop valves, 
the engine reversing gears and drain cock handles are all 
within reach from one position. The hand wheels for 
putting the various gears into action are all close by, as well 
as the levers for the putting into action and regulation of 
the hauling-off gear. 

It is only necessary to go below to couple the two engines, 
or to adjust the fleeting knives when the cable is being first 
passed round the drum. 

The total weight of the machine is ubout 21 tona. 


— END 


THE GEARLESS MOTOR-OMNIB US. 


FoLLowinG hard upon the heels of the * Electrobus,” and, 
doubtless, anything but grateful to that same for the 
‘friendly lead," comes another scheme for operating omni- 
buses—in this case, however, only partly by electrical 
means, The system is that known as the Auto-Mixte, of 
M. Henri Pieper, and is therefore not new in principle, for a 
Pieper petrol-electrie car was shown at Paris in 1899. Into 
the present design, however, notable improvements have been 
introduced, the chief being the suppression of the change- 
speed gear. The title“ Gearless Motor-Omnibus " is hardly 
accurate, for the main driving gear and differential are 
retained ; but the gear is of constant ratio. 

An English company is being formed to introduce the 
system, with Mr. E. Manville, of Messrs. Kincaid, Waller, 
Manville and Dawson, as chairman, and with the support of 
Mr. Phillip Dawson, of the same firm. 

A lengthy article by M. E. Hospitalier, the well-known 
electrician, was published’ in £Z/ Zundusfrie Klectrique, of 
January 10th last, in which a full description of the Auto- 
Miste car was given. From this source we derive the 
following particulars as to the general arrangement and 
characteristics of the system :— 

A four-cylinder petrol engine drives a four-pole shunt- 
wound dynamo, of which the armature is keyed on the main 
shaft. The dynamo is connected with a battery of 
accumulators, and acts as a generator or a motor according 
as its E. u. F. is greater or less than that of the battery. 
The main shaft is provided with a magnetic cluteh, of which 
one-half, fixed on the shaft, carries a magnetising coil, 
while the other half, an iron disk, is keyed on the driving 
shaft of the differential. On the other side of the iron disk, 
fixed to the frame, is a second plate provided with a 
magnetising coil, for braking purposes. The battery 
consists of 24 cells, weighing in all 3 cwt., and capable of 
discharging momentarily at 200 amperes; it supplies 
current to the ignition apparatus, the clutch, brake and 
lamps. : 

The working of the system is almost obvious; but we 
may briefly explain it, as follows :—The battery is never 


completely discharged, but acta rather as a tramway buffer 
battery. It drives the dynamo as a motor to start the petrol 
engine, which then drives the dynamo as a generator to 
charge the battery, if necessary; the magnetic clutch 
provides for a smooth and easy start. Ascending hills, 
the battery assists the engine by driving the dynamo as 
& motor ; descending hills, the vehicle drives the dynamo as 
a generator, "regeneratively " charging the battery and 
electrically braking to control the speed. To stop the 
vehicle and to hold it on an incline, the magnetic brake is 
utilised, and to drive the vehicle backwards, at a low speed, 
the dynamo is reversed and driven by the battery as a 
motor. The extreme flexibility obtained by the combination 
must be admitted. l 

The dynamo is provided with auxiliary commutating poles, 
which enable the speed to be varied between 400 and 1,600 
r.p.m. by variation of the field strength, without sparking. 
But what M. Hospitalier calls the really new point which 
has rendered practical the use of the Auto-Mixte car is an 
automatic magnetic device with differential windings, which 
controls the gas admission valve of the carburetter in such a 
way that when the battery is fully charged the petrol ehgine 
develops only sufficient power to drive the vehicle, while 
when the battery is discharging the full power of the engine 
is called forth. Thanks to this device, the controlling gear 
is reduced to a simple steering wheel and a lever, the latter 
operating the whole of the starting, speed regulating, and 
reversing movements. There is also 4 clutch and brake 
pedal. 

The intensity of the ignition spark is automatically varied 
by the controller to suit the speed, instead of advancing the 
ignition with constant intensity of spark. A mechanical 
brake. is provided. ; 

M. Hospitalier states that the Auto-Mixte chassis ir no 
heavier than that of an ordinary petrol car of equal maxi- 
mum power, and he speaks of the system most highly—for 
motor-cars. | 

Mr. W. Worby Beaumont has reported on it, stating 
that it ix the simplest petrol-electric system yet devised, aud 
that it secures economy of working; but he says the weight 
is greater than with ordinary change-speed gear. Mr. 
Beaumont carried out various successful tests, described in 
his report, and arrived at the non-committal ** opinion that 
the Pieper system is one of great importance for all kinds of 
road motor vehicles." Mr. J. Macgregor, of Messrs. John- 
son & Phillips, also reported on the car, which he considered 
“ np to the present the best and most efficient system that 
has been evolved either for heavy traffic or public and private 
vehicles. 

Technically, no doubt, the system is excellent. We 
always have to recall the attention of enthusiasts, however, 
to the question—^vAa! will it rost? We have praised the 
petrol-clectric system for private motor-cars, where cost is a 
negligible factor, but directly a project is mooted for public 
service the question of cost leaps into the foreground, and 
dominates all other considerations. 

Here we start with 2d. a "bus-mile for tires alone; add 
to that the cost of petrol, the maintenance of a petrol motor 
and gear and that of a battery; add interest at 5 per cent. 
and depreciation at 25 per cent., and tell us, is the total less 
than Is. per bus-mile? We doubt it. And unless it is 
less, the plain petrol or steam "bus will score. 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. should forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Electric Winding in Collieries. 


With reference to your review on my remarks, inserted 
in your issue of to-day, kindly permit me to state that : 
(1) Mr. Mountain’ does not contest the official figures of 
the Zollern Colliery, but makes a small correction in the 
depreciation, due to a slightly smaller quantity of coal wound 
in the double shift, which brings the figures at the Zollern 
Colliery from 5s, 74d. to 6s. 14d. Even taking Mr. 
Mountain’s corrections, the figures for.the Zollern Colliery 
are :— 
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Winding double shifts, total cost per 100 tons 1s. 54d. 

Ditto, including interest and depreciation at 10 per cent., 
6s. 13d. | | | | 

The same figures for the Sherwood Colliery as given An 
Table No. I. of Mr. Mountain's paper are respectively 
4s. 84d. and 68. 34 d., but from Mr. Mountain's latest 
corréctions I see that these figures should be 38. 14d. and 
4s. 84d. respectively. 

My first statement, based on Mr. Mountain’s original 
figures, which I took as correct, holds good, therefore, for 
the Zollern engine working with the output it was built for. 

I quite agree with you that it is desirable to compare 
results from British practice, but, in the absence of the 
latter, a comparison between winders of approximately the 
same output and depth, and winding at about the same 
speed, after making correction for any differences in wages 
and the price of coal, is quite satisfactory, and shonld he 
allowed. 3 | 

At any rate, the actual cost of the Zollern electric winder 
of 18. 51d., and 5s. 75d. inclusive of interest and depreciation, 
compares favourably with the average of Mr. Mountain's 12 
steam winding cgllieries,. for which the same figures are 
hs. 10d. and 98. 82d. respectively. Especially the first 
figures are interesting, as they are not influenced by the 
number of shifts. | 

Gerald Hooghwinkel. 


London, S. W., April 30/h, 19006. 


Electrie v. Petrol Omnibuses. 


The appearance of that bolt from the blue —g practical 
électric omnibus running in the streets and earning" great 
encomiums as to comfort and ease of control—has startled 
the petrol and steam omnibus would-be monopolists, and has 
raised a somewhat acrimonious criticism in those papers 
representing their interests. 

I am not connected with the Electrobus Co., but Iam a 
great believer in the electric omnibus, and it is quite capable 
of full proof that they are practicable, and with the removal 
of prejudice, must come to stay ; the advantages more than 
outweigh the disadvantages. ' . 

Many electric omnibuses have been tried in London, Paris, 
Berlin, and in the United States. "The present Electrobus, 
in my opinion, marks a distinct advance on all of these. 
Usually an old type of horse-drawn omnibus was adapted 
and altered into an electric omnibus, whereas the present 
Electrobus has been specially designed for the purpose. 

Question has been raised as to the comparative costs of 
electric and petrol omnibuses, taking comparative figures as to 
weights approximately as correct, viz. :— 


Electric'bus. Petrol bus. 


10— 20 N. v. 24 H.P. 
Underframe and wheels ... . . 1] tons 1] tons 
Carriage 25 sas or . 1 3 I5 
Electric motor and gearing » pe 4 ay -- 
Engines, tanks, gearing and petro]  ... — ll 4 
Accumulators to give 20 H.P. for 5 hours 2 5 — 

42 tons 34 tons 
Passengers, aay... eo ane wa 2 1 D. . 

64 tons 51 tons 


The electric omnibus, with a battery of suitable power, 
weighs about 1] tons more than a petrol omnibus, but the 
total weight, with passengers, of 63 tons is not prohibitive on 
many routes in London and other places. The cost of elec- 
tric energy at jd. per unit—a price well within the 
cost of production— would be for a 120-mile run of the 
electric omnibus about 10s. per day with average loads; 
and the depreciation of the battery, taking its first cost at 
£300, with a complete renewal, or equivalent in making up 
the electrodes once in each year, would cost £1 per day on 
the 30 working days, or a total of £1 108. per day, as given 
in the prospectus of the“ Electrobus." . 

Petrol for the same run of 120 miles, and the same average 
load, would cost at present prices 208. per day ; and if the 
depreciation of the present somewhat immature type of petrol 
engine and gears be put at 10s. per day, the total cost comes 
out the same as for an electric omnibus. ‘The other items— 
cost of maintenance of tires, men’s wages, interest on outlay 
—would be about the same in both cases. 


The practical advantages of an electrical omnibus, such as 
absence of vibration, noise, and smell, their smooth startin 
and running (with saving on tires), and their comfort, will 
give them a preference with the public. 

The fixed routes and times, with terminal charging or 
accumulator-changing stations, wil be a most important 
feature, and the drawback of recharging will be overcome : 
and it is chiefly for this reason that I make the assertion 
that electric omnibuses are practicable. The accumulators, 
admittedly the weakest part, will have proper attention, and 
be under constant test and control. The destructive over- 
discharging which has been the most costly feature in their 
upkeep, will be avoided, and under these special circum- 
stances the cost should be considerably less than hitherto : 
say, as was the case with the London electric cabs. 

I would point out that accumulator traction was abandoned 
on tram lines in favour of a better way of conveying and 
utilising electric energy by means of wires and the trolley 
system, and not in favour of petrol tramcars, as might be 
inferred from your notice. 

Henry F. Joel. 

London, E. C., April 25th, 1906. | 

hw 


— ee — — a — — 


As one of the pioneers of the electric carriage industry in 


this country, may 1 be allowed the privilege of availing my- 


self of your valuable space in replying to the letter from the 


, editor of the Aulomotor Journal on this interesting subject. 


At the outset I may point out that the first paragraph in 
the letter clearly shows the standpoint from which he views 
the subject, viz., as a possible competitor to the petrol vehicle 
industry ; but because reckless statements have recently been 
made as to the probable cost of maintaining and running au 
electric "bus, this is no excuse for equally reckless and unsub- 
Btantiated statements to be made regarding the upkeep of a 
battery of accumulators for an electric landaulette or 
brougham, which in his letter is put down at 6d. per 
mile run. l 

The actual cost of mainteining and recharging a battery 
suitable for an electric hrougham ** where every Advantage is 
taken of concentrated and collective management" should 
not exceed 2d. per mile. I have run such batteries for a 
competing firm on very inefficient vehicles at 2d. a mile and 
with a substantial profit. 

What the actual cost of the upkeep of the petrol bus 
really is remains to be proved. That the boom is good for 
the manufacturers is patent to everyone, but whether the 
petrol bus is to prove a boon to the shareholders remains to 
be seen. 

As to the statements that hitherto all attempts to use 
electric accumulators even on tram lines have failed in this 
country—I do not know of any such attempt during the 
last 10 years—and considering how little the accumulator 


-has been understood and the vast improvements made 


during this period in the details of their construction, ] see 
no reason why not only should tramcars be propelled by 
their own batteries, but. that even a 'bns propelled by the 
kame means could be run with at least as much profit as 
its petrol competitor, and most certainly in both cases to the 
greater comfort in every conceivable way to the community 
at large. | 
The way in which many of the petrol "buses are run is. 
in my opinion, disgraceful, the daily increasing noise and 
smell will become intolerable, und 1 am confident that the 
electric "bus will be hailed with delight by the population 
of this great city. | 

That the publie would hail with delight the advent of 
the electric bus goes without saying, but whether the manu- 
facturers of the petrol 'hus would be equally enthusiastic is 
another story. 

Carl Oppermann. 
London, N. W., Ayo il 26, 1906. 


[A serious attempt was made in 1901 on the Italian 
Railways at Bologna (we did not say “in this country) 
to run accumulator cars on rails, the total length of 
route being nearly 50 miles, and the maximum gradient 
D per cent. The service was in operation from December, 
1901, to April, 1904, when it was abandoned as an 
economic failure, and replaced by steam. See ELECTRICAL 
REVIEW, June 12th, 1903, p. 1020; December 25th; 1903, 
p. 1036 ; and June 10th, 1904, p. .960.—E»DS. E. R.) 
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Neutralised Repalsion Motor. 


Having candidly admitted his mistake with reference to 
the principle involved in my series induction motor, Mr. 
Fynn now criticises ite possible performance, and in so doing 
makes a similar, but not so obvious, slip. Briefly, his 
charges ure that, by anulogy with his own motor, the output 
will be zero if a neutralising winding be used ; and without 
it the power factor will be very low. 

His mistake lies in the assumption that because the 


current in his armature is in quadrature with the motor 


field, therefore the current in my armature is also in 
quadrature with the motor field. But this is not so. 

The motor field in my machine is more nearly in phase 
with the current in the primary winding t (fig. 3, p. 575), 
for it forms a leakage field chiefly to this primary winding. 
Now, if the magnetising ampere-turns required for the whole 
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Fic. 3, PROM PAGB 575. 


magnetic circuit be small compared with the ampere-turns 
of the secondary winding k, then the current in k will be 
almost in phase with the current in B, just as is the case 
with an ordinary transformer. 

Hence the phase difference between the armature current 
and the motor field may be quite small. The output then 
will not bé zero, and by similar reasoning it may he seen 
that the power factor may he, if not as good as in the 
series conduction motor, at least as good as in the ordinary 
repulsion motor. 

The characteristics of the motor may easily be expressed 
by an ordinary circle diagram, when it will be seen that the 
benefit of the nentralising coils is in enlarging the diameter 
of the semicircle. I wish to point out that there was a 
serious misprint in the last few lines of my last letter; for 
* due regard being paid to the rutios of turns to the various 
magnetic reactances," read, due regard being paid to the 
ratios of turns and to the various magnetic reluctances." - — 


William Cramp. 
Manchester, Apri! 30/h, 1906. 
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In my letter of the 21st inst., which puts a racher 
different complexion on the matter, I have explained in what 
manner I mistook Mr. Cramp's motor for a series machine. 
As to the principles which Mr. Cramp refers to in his last 
paragraph, and which he thinks I have not grasped, it seems 
to me that he himself is not very clear as regards either 
these principles or the motor he has proposed. 

T agree to his first proposition; his second is, however, 
somewhat misty. Taking the case of Mr. Cramp's motor, 
where E is the primary of a constant potential transformer, 
it is clear that as the curreht taken from coil B tends to 
increase, so does the transformer Hux due to E and threading 
P diminish ; more and more of it taking its way through the 
air-gap and the armature. ‘The phase of the k. M. F. due to 
B, and the phase of this transformer flux, part of which acts 
as motor field, however remain the same, . e., always in 
quadrature. Any attempt to increase the current taken 
from B and led into the armature, will cause a very large 
increase of the motor field for a very small increase of the 
armature current, unless the air-gap is very large. This 
reminds one faintly of the conditions in u series motor, but 
that is the most that can be said for it in that respect. 

Assuming now that Mr. Cramp's neutralising coil is fully 
effective, then the armature current wil] be in phase with the 
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E. A. F. induced in B. whatever proportion of the transformer 
flux threads that coil, and consequently in quadrature with 
the transformer flux and with the motor field. Result—no 
torque. 

Take the neutralising coil away, then the armature current 
will lag very nearly 90 degrees behind the k. M. r. due to k; 
a torque will now result, but the power factor will fall to 
something like 3, unless the losses are made very large, 
when it may reach 5. 

If Mr. Cramp can obtain from the coil h an E. M. F. of 
sone phase as tlie motor field, then he will begin to approach 
conditions which may lead to a practical solution. 

An to commutation, it is perhaps a little early to talk 
about it just now, but the motor cannot of course be better 
off in that respect than if the reducing transformer were not 
combined with the motor. ^e 

The machine cannot be referred to as an ‘ induction“ 
motor, because the working k. M. . is not induced in the 
armature but conducted into it. 

My attempt at a new classification has not been published 
yet, but it will be published shortly. ö ö 

In case Mr. Cramp wishes to continue this discussion, and 
in order not to cross letters again, I will not send in 
another communication until May 18th. m 

: T | Val. A. Fynn. 
London, Apri! 27th, 1906. : 


Neparation of Oil from Feed Water. 


The letter in your issue of April 20th from Mr. J. 
Rutherford Blaikie, giving an account of experiments with 
a centrifugal cream separator, is very interesting. It has 
often occurred to me that something might be done in this 
direction, but I am afraid the system would, even if entirely 
Successful, be too costly for every-day work. 

In his letter in your issue of April 27th, J. B." accuses 
me of partiality. "This is a charge which everyone expects 
who attempts to record their experiences of rival systems. 

In fixing the cost of treatment at 258. or 308. per week, 
J. B." does not mention what amount of greasy water was 
to be dealt with. I have in my original article given the 
cost for chemicals, and if automatic self-cleansing filters be 
employed. thé only charges for them will be for cleansing 
water and the occasional renewal of sand. 

The chemical or electrical systems of course cost some- 
thing to maintain, but they absolutely remove every trace of 
oil from the water, which no exhaust steam separator with 
or without baffles has ever done when dealing with high 
speed condensing engines and high pressure steam. 

There are in London at the present moment. power 
stations where absolute oil-separating plant of either chemical 
or electrical type has been installed, because the exhaust 
steam separators were passing sufficient oil through them to 
endanger the boilers. The two systems can be seen side by 
nide as the exhaust separators were left in position, and the 
water discharged into the absolute separating plant is white, 
opalescent, and has a quantity of free black oil floating on 
the top in globules. | 

* J. B." evidently believes that the emulsion is formed in 
the condenser; this is erroneous—the mischief is done by 
vapourisation of the oil in the steam cylinders. I can 
readily believe that there are baffle separators which have 
been running for eight years, and have never either been 
cleaned out or had a cover taken off for any purpose since 
being erected." I know of no reason for either operation. 

My apologies are due to Messrs. Davis-Perrett, Ltd., for 
overstating the consumption of energy by their apparatus. 
J note that it need seldom be as high as 1 unit per 
1,00% vallons. | 
J. H. Harwood, 


, 


London, E. C., April 30th, 1906. 


Overhead Mains. 


We thank you for your reply to our letter published in 
your issue of March 30th, and for the advice you then gave 
us. In the interim we have investigated the question some- 
what more fully, and have gone over the Board of Trade's 
publications, of which you gave us particulars. [n these we 
see that for pressures of over 500 volte, each cable must not 
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carry more than 50 Kw. The pressure on our line is to be 
500 volta, but to make up for drop we purposed having an 
initial available pressure of about 550. We shall be glad to 
know if you think this small increase would force us to 
conform strictly to the regulations. l 

Do you know of any cases where private parties have run 
a cable across public streets, on poles situated on either side 
of the road in the territory owned by some other party ? We 
have ourselves often run cables across the street, but then 
the attachments on either side have been the property of the 
owner of the cable. It would obviously be an awkward 
matter if anyone had the right to order them to remove the 
cable once it had been put in working order. E 

ower, 


[This matter arises out of a Legal Query in the issue 
mentioned. We take it that the Board of Trade regula- 
tion in question relates to the pressure of supply; so long 
as this does not exceed 500 volts, a reasonable allowance for 
pressure drop is not likely to be objected to—it is permitted 
on overhead tramway conductors. As regards the second 
question, there are undoubtedly very many such cases. 
Being, as a rule, without statutory rights, the owner of the 
cables must of course protect himself by agreements with the 
owners of the property traversed and with his consumers.— 
Eps. E. R.] mE 


Electric Riveter, 


(‘an you inform us if there is on the market an electric 
riveting machine or hammer suitable for use in steel bridge 
work, and if so, will you kindly give us the name and 
address of the manufacturers ? , 


[We have never met with an electric riveting machine, 
though percussion drills have been electrically driven, with 
success. In our issue of November 18th, 1904, we described 
the Gibson patent electro-pneumatic rock drill, in which the 
pneumatic drill (which might be replaced by a pneumatic 
hammer) is actuated by a little electrical air ** pressor " ; the 
latter consists only of a cylinder and piston, the piston 
reciprocating with the same frequency as the drill:— 
Eps. E. R.] | = 


LEGAL. 


VYE v. ISLE oF THANET ELECTRIC Tramways AND LIGHTING 
Co., LTD. 


MB. JUSTICE JELF, sitting with a common jury in the King's Bench 
Division on Friday, heard an action by plaintiff, a grocet and pro- 
vision merchant, Ramsgate, for damages occasioned by a tramcar, 
belonging to defendants, leaving the track and dashing into 
plaintiff's shop front, where it had to remain embedded until the 
building could be shored up. Defendants had paid £100 to the 
landlord, and the plaintiff now sought to recover in respect to 
shop fittings and chattels which were destroyed, and loss of profits 
while the shop was closed for repairs. 

The jury found for the plaintiff for £50, but the defendants 
having paid £80 into Court, his Lordship entered judgment for 
them directing the money in Court to be set off against their costs. 


AGINCOURT STEAMSHIP Co., LTD., v. THE EASTERN EXTENSION 
AND CHINA TELEGRAPH Co., LTD., AND ANOTHER. 


THis case came before the Court of Appeal, consisting of the 
Master of the Rolls, and Lord Justice Romer, on Monday, on the 
appeal of the defendant company from an order of Mr. Justice 
Kennedy in chambers, refusing an application of the company that 
the plaintiffs’ statement of claim might be struck out, or in the 
alternative, that it should be amended by striking out one or other 
of the defendanta. 

Mr. HaxiLToN, K. C., in support of the appeal, said his contention 
was that the plaintiffs had delivered a statement of claim that was 
contrary to the rules, as forming two causes of action which related 
to two distinct torts. What they wanted was to have one or the 
other of the defendants struck out so that they could know where 
they were, or that the plaintiffs should be put to election, and say 
which of the two defendants they proposed to proceed against. 
Appellants were a telegraph company, and the second defendants, 
the Great, Northern Telegraph Co., were also a telegraph company, 
and the plaintiffs were the owners of the as. Agincourt. Defendants 
owned telegraph cables in the Yangtse Kiang River, and on 


August 31st, 1905, the Agincourt was anchored there, while on a 
voyage from Shanghai to San Francisco. A typhoon came on, and 
both port and starboard anchors had to be dropped in the course of 
September Ist. On September 2nd it was found that the anchors 
had dragged, and the Agincourt was in dangerous proximity to the 
shore. An attempt was made to get up the anchors, but it was 
found that they were both foul of a telegraph cable, and to save 
cutting the telegraph cables the anchors were slipped and buoyed. 
The defendants by public notice had offered to compensate owners 
of ships who slipped their snchors in order to avert injuring the 
cables, the notice being signed on behalf of both companies. The 
plaintiffs brought the action against both companies, without specifying 
whose cable they alleged their ship fouled, and he submitted that 
the defendants were entitled to know what the case made against 
them was, whether it was an allegation of joint tort or to be taken 
as alleging separate torts. ; 

Lord Justice RoxER said he thought the meaning of the allega- 
tion was simply that the plaintiffs did not distinguish between 
the two companies. i | 

Mr. Proxrokp, K. C., for the plaintiffs, contended that the state- 
ment of claim alleged a joint cause of action, but he was not 
content to be bound by that definition, as he did not rely only on 
a joint claim. He had a perfect right to submit two causes of 
action in respect of each cable, 

Their LonpsHrrs said that that being so, the plaintiffs must amend 
their statement of claim, and he gave leave accordingly. 


UXBRIDGE AND District ELECTRIC SuPPLY Co., LTD. 


IN the Chancery Division on Wednesday last week, Mr. Justice 
Buckley had before him a petition by the company for the sanction 
of the Court to the alteration of the company's memorandum of 
association, so as to enable it to extend its business to the County 
of Hertford and elsewhere. At present, the company had powers 
to supply electricity in the County of Middlesex and Buckingham. 

Mr. MxdHAu, who appeared in support of the petition, said the 


* business of the company had been growing, and it would be con- 


venient if the company could carry on business in the County of 
Hertford. 

His Lo&RpsHuiP: Do you want to go to Northumberland or 
Ireland ? 

Mr. MANGHAM: It is conceivable we might wish to go through 
Hertford. 

In the result, his LogDSEI granted the application, allowing the 
company to extend its business to Hertford and the adjoining 
districts. 

Mr. MaNGHAM said he hoped the company would not have to 
come to his Lordship to say what a district was. 


PARLIAMENTARY. 


L.C.C. Tramways. 


On Thursday, April 26th, evidence was given by Mr. Harper, the 
statistical officer to the Council He put in a large number of 
tables showing the number of passengers carried by the omnibuses 
and the tramcars both at Westminster and Blackfriars Bridges. 
These showed that the number of passengers brought to the West- 
minster terminus by the trams was about 27,500 per diem. Prac- 
tically all these passengers he thought would continue their journey 
across the bridge if the trams were able to take them. 

Cross-examined by Mr. Lewis CowaBp, K. C., WrrNESS would 
not admit that the tramlines would create any congestion of traffic. 
He said that he considered that the extension of the trams over the 
bridges was necessary. 

By Mr. HvroHiNsoN: No tramcars would stop on the approaches 
of Blackfriars Bridge. There would be a stopping place on the 
Embankment. : 

Re-examined: There would be ample margin for four lines of 
traffic on Westminster Bridge beside the tramlines. The speed of 
the cars and the working were under the control of the Board of 
Trade, who would doubtless afford all necessary protection. 

Mr. A. L. C. FELL, chief officer of the Council's tramways, was 
then called. 'The proposed tramways would form a most valuable 
and important connection of the Northern with the Southern 
systems. At present the working of the terminus at Westminster 
gave the Council a great deal of trouble and was most inconvenient 
to the public. The circular route along the Embankment would 
lessen the inconvenience very considerably. In his opinion fully 
90 per cent. of the passengers who came to the bridges would con- 
tinue the journey across. A certain number of the cars crossing 
the bridges would be single-deck cars, and in order that the number 
of cars should not be unduly increased, it was proposed to run the 


larger size of cars in conjunction with these single-deckers. He 


estimated the expenses at 7d. per car-mile and the takings at 1s. 
per car-mile on a minute service. The receipts he put at £46,000 
and the working expenses at £27,000 a year. That would give a 
gross profit of £19,000. With regard to the competition of motor- 
'buses, he said that it was a fact that while there were several cases 
where motor-'buses ran over the same routes as the Council's tram- 
ways, the receipte of the tramcars had actually shown an increase. 
In the course of further evidence, witness gave the figures of the 
takings by the Council's tramways for the week ending March 31st . 
last. They were as follows:—Sunday, £1,415; ;Monday, £1,982 ; 
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Tuesday, £1,845: Wednesday, £1,950; Thursday, £1,903; Friday, 
£1,858 ; and Saturday, £2,559. 

Capt. Frrzroy HEMPHILL, Chairman of the Tramways Committee 
of the Council, gave similar evidence, and 

Mr. ANDREW Youna, the valuer to the Council, spoke as to the 
valuation of propertv on the proposed ronte. 

On Friday, April 27th, the first witness called was the Ma ror or Br. 
PANCRAS, who spoke to the necessity of the proposed extension over 
the bridges. Tbe Mayor or LAMRETH, who was also called, said 
that there had been a strong feeling in his borough on the subject, 
and a reeolution had been passed requesting him to appear before 
the Committee in support of the scheme. This concluded the casc 
for the promoters. 

Mr. Lewis Cowarp, K. C., then addressed the Committee on 
behalf of the opposition of the omnibus companies. One company, 
he said, carried over 200 million passengers annually. With 
regard to the proposal to take trams along the down stream side of 
Westminster Bridge, he thought that it was a poor tribute to the 
intelligence of the officials of the L.C.C., that after having brough! 
in their scheme year after year with the trams in the centre 
of the bridge, they had now admitted that the scheme waa 
badly conceived, and they now proposed that the linea should be 
at the side of the bridge. The whole of last year's evidence was 
based on the assumption that the middle of the road was to be used. 
The scheme as set out, would give the County Council & monopoly 
of one side of the bridge. If the cars were stopped on the Surrey 
side of the river, and kept there until three or four were taken 
over the bridge close together, it would mean that the traffic both 
north and south would be held up. As to the subway being any 
means of communication between the north and south, he regarded 
it asa common fallacy. The passengers would have to change in 
any case, because the single-deck cars carried only half the 
numher of passengers conveyed by the double-decked cars. The 
financial basis of the scheme was unsound, and a million of the 
ratepayers' money might be spent and wasted. 


Mr. RicHABRD TILLING, managing director of Messrs. Thomas 


Tillings, Ltd., gave it ashis opinion that sooner of later motor- 
omnibuses must become the mode of traction for the public. The 
trams would constitute an unfair competition, as they would carry 
passengers over the bridge for nothing. 

By Mr. EznskINE Por Lock: The bus companies might reduce 
their fares for long-distance traffic, but it would not be profitable. 
The bus companies had to pay 20e. in the E, but the L. C. C. had 
the rates to make up their losses. 

Mr. PERRY, managing director of the Star Omnibus Co., gave 
similar evidence, and said that his company had 20 motor-'buses 
running at the present time, and would shortly have 40 more. 

Superintendent Bear, of the Metropolitan Police, who attended 
at the request of the Committee, and was examined by the 
Chairman, said that the proposal to put the linea on the down river 
side of _the bridge would greatly do away with any possible 
obstruction to the Parliamentary crossings. | 

Superintendent Nonicr, in charge of the traffic on the south side, 
thought that there would be no difficulty in bringing the trams 
round on to the bridge from Stangate. 

The CRAIMAx said that the decision on the Bill would be given 
when the other portions of the Corporation's Bill had been 
considered. 

On Monday the Committee considered the Corporation of 
London's Bil, which has a bearing on the County Council's 
eie inasmuch as it provides for the widening of Blackfriars 

ge. 

Rir RALPH LrrrLER, K.C., said that on account of the interfer- 
ence with traffic the proposal to bring the trams over the bridge 
was originally opposed by the Corporation. Now, however, it had 
been agreed to widen the bridge from 75 to 105 ft., and the cost 
would be borne by the Bridge House Estates. The tramway on 
the bridge would remain the property of the Corporation, the 
terms upon which it would be used by the L.C.C. being & matter 
for agreement. For the convenience of pedestrian traffic it was 
proposed to construct a subway under the approach to the bridge. 
SH hearing evidence, the Committee passed the preamble of 

e ; 

The CHairman said that before the Committee could give any 
decision on the L.C.C. Bill they would have to hear evidence as to 
the financial position of the Council's tramway undertaking. 

Mr. EnskiNE PorLock then addressed the Committee on the 
Tramways No. 10, 11, 11a and 11^. No. 10, he said, was a tramway 
commencing at the terminus of the existing tramway in the East 
India Dock Road, and terminating at Barking Bridge, which was 
the county boundary. About a quarter of a mile from Barking 
Bridge was the line belonging to the West Ham Council. He 
understood that they would have been very glad if the quarter cf 
a mile could have been bridged, so that the two lines might have 
been connected; and no doubt if the County Council line was 
passed, the West Ham Council would come to Parliament for 
power to connect up the two lines. The tramway with which he 
was dealing was passed by Parliament in the year 1900; but owing 
to one or two matters—one being the fact that the adjacent tram- 
ways belonged to the North Metropolitan Tramways Co.—the 
scheme was allowed to stand over. When it was proposed to take 
over those tramways belonging to the North Metropolitan Co. 
the County Council last year came to Parliament for an extension 
of time. No opposition was offered to the Council's first Bill, nor 
to the extension of time Bill, but this year the Bill was opposed, 
but by only one petitioner, that petitioner being the East India 
Dock Co. The roadway along which it was proposed to take the 
trams varied in width from 40 ft. to 55ft. 7 in., and the carriage 
way from 24 ft. 10 in. to 3^ ft. 2 in. That being so, it was 
proposed to reduce the footway on the south side of the road from 


6 ft. to 3 ft. In order to do this they had to insert a specia! clause 
in the Bill, because by the Act of 1301 the Council bad no power 
to reduce a footway to a less width than 6 ft. The Dock Co. who 
were opposing the Bill were frontagersin the sense that they had 
a dead wall which ran right along the south side of the roadway, 
except for a very short distance, and their contention was that by 
lessening the width of the footpath their interests would be 
affected. Counsel thought that the Dock Co. were somewhat 
ungrateful in opposing, for when the Blackwall Tunuel was made 
the Council effected a widening at the gates of the Dock Co.’s pre- 
mises. That, however, seemed now to have been forgotten. e 
cost of the tramway No. 10 would, it was estimated, be £30,000, a 
«mall widening at one point costing some 43, 800. Tramways 11, 
11a, and 115, were short lengths of line leading from the main 
tramway to a car-shed. They would together cost a further sum 
of £9,600. All the lines would be constructed on the conduit 
system. 

Mr. Maurice FiTZMAURIOE, engineer to the Council, said that 
the line No. 10 was 4 furlongs 5 chains in length. Witness further 
bore out Counsel's opening statement; and said that the lines when 
connected up would serve the districts of Barking and Plaistow, 
which contained a large working class population. 

By Mr. Batrovur Browne, K. C. (for the Dock Co.): The question 
of widening the roadway was considered some years ago; but now 
that it was proposed to take a part of the footway, he did not think 
that it was necessary to embark upon such a widening. 

Mr. FELL, tramways manager to the Council, also gave evidence, 
and Mr. HARPER, statistical officer to the Council, and Mr. ANDREW 
Yovuxa, the Council's valuer, were also called. 

The last witness ssid that in his opinion the Dock Co.’s premises 
could not possibly suffer from the reduced pavement. 

Mr. SypNEY HoLLAND, deputy chairman of the Dock Co. and 
chairman of the Poplar Hospital, was then called in support of the 
case of the Dock Co. Examined by Mr. Balfour Browne, K.C., he 
said that in his opinion the roadway, especially opposite the Poplar 
Hospital, was fartoo narrow to admit of the laying of two lines of 
tramrails. The road was very congested at all times, and was the 
main thoroughfare to all the large docks. 

On Tuesday the proposal to construct a tramway from the East 
India Dock Road to Barking Bridge Road, where it will eventually 
join up with the tramways of the West Ham Corporation, was 
considered. : : 

Mr. BArrova Browne, K. C., on behalf of the London and India 
Dock Co., said that his clients had now come to an agreement with 
the Council. They were not opposed to the tramway, but were of 
opinion that the road along the docks was at present too narrow 
for a double line of tramways. By the agreement which had been 
come to, the Coupcil would take powers on condition that the tram- 
way would not be opened until the roadway was widened. 

The Committee consequently allowed this proposal, and pro- 
ceeded next to deal with the scheme for the construction of a tram- 
way from Kilburn to the Marble Arch vid Edgware Road, witb 
regard to which the Middlesex County Council were making 
proposals. 

Mr. PoLLock, K. C., said that an arrangement had now been 
come to between the London County Council and the 
Middlesex County Council by which the portion of the tram- 
way from Kilburn Priory to Cricklewood would be con- 
structed, equipped and worked by the Middlesex County Council, 
whereas that portion from Cricklewood to the Marble Arch would 
be constructed, equipped and worked by the London County 
Council. An agreement has also been come to with regard to the ' 
street widenings, the cost of which was estimated at £95,000, one- 
third of which would be borne by the L.C.C. and two-thirds by the 
Middlesex C.C. 

Mr. H. Luoyp, K.C., said that the Middlesex County Council 
would construct their lines on the overhead system, while the L.C.C. 


would have the conduit system. 


Evidence in support of the proposal was then called. 
( To be continued.) 


London County Council (Electric Supply) Bill. 


THE Select Committee of the House of Commons, which has been 
appointed to consider the London County Council’s Electric Supply 
Bill, commenced its sittings on Tuesday last in the large Com- 
mittee Room at the end of Westminster Hall, Mr. Luke White 
presiding. | 
The London County Council were represented by Mr. Freeman, 
K. C., Mr. Lewis Coward, K. C., Mr. Clode and Mr. Cleese. The 
following is the list of petitioners against the Bill, though many of 
them were not represented by counsel:— Beckenbam Urban Dis- 
trict Council; Bermondsey Borough Council; Bexley Urban Dis- 
trict Council; Bromley Corporation; Chiswick Urban District 
Council; Corporation of the City of London; Croydon Corpora- 
tion; Dartford Rural District Council; Darttord Urban District 
Council; Ealing Corporation; Finchley Urban District Council; 
Fulham Borough Council; Greenwich Borough Council; Hackney 
Borough Council; Hammersmith Borough Council; Hampstead 
Borough Council; Hendon Urban District Council; Hornsey 
Corporation; Ilford Urban District Council; Islington Borough 
Council; Kensington Borough Council; Leyton Urban District 
Council; Middlesex County Council; Poplar Borough Council; 
St. Marylebone Bcrough Council; St. Pancras Borougn Council; 
Shoreditch Borough Council ; Southwark Borough Council ; Stepney 
Borougb Council; Surrey County Council; Tottenbam Urban Dis- 
trict Council; Walthamatow Council, Wanstead Council; West Ham 
Corporation; Westminster City Council Willesden Urban Distric 
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Council; Wimbledon Borough Council; Central Electric Supply 
Co.; Charing Cross, West End and City Electricity Supply Co.; City 
of London Electric Lighting Co. ; County of London Electric Light- 
ing Co.; companies supplying electrical energy in the Administrative 
County of London; Kent Electric Power Syndicate; Kensington 
aod Knightsbridge and Notting Hill Electric Lighting Co.'s; 
Metropolitan Electric Supply Co.; North Metropolitan Electric 
Supply Co.; St. James’ and Pall Mal] Co.; South London 
Electric Supply Corporation; South Metropolitan Electric 
Light and Power Co.; Westminster Electric Supply Corporation ; 
Brentford Gas Co.; Grays Gas Co.; Gas Light and Coke Co.; South 
Metropolitan Gas Co.; Commercial Gas Co.; Mitcham and District 
Gas Co.; Wandsworth and Putney Gas Co.: West Kent Gas Co,; 
Central London Railway Co.; Great Central and other railway 
companies; Whitechapel and Bow Railway Co.; Metropolitan 
Water Board; London Hydraulic Power Co.; promoters of the 
Administrative County of London Bill; Surrey Commercial 
Dock Co. SN. 

At the outset of the proceedings Mr. BaLrour Browns, K. C., said 
that in most cases the Committee would see that counsel had been 
reserved. They had purposely formed a group of companies to save 
the time of the Committee, and they proposed to call before the 
Committee witnesses to speak for the whole of the companies, and 
ao shorten the inquiry very much. If necessary at any time, any 
one of those companies could enter an appearance. 

The CHAIRMAN said that he was very glad that an effort had been 
made to save time. ' 

Mr. Freeman, K.C., then opened the case for the promoters. 
He said that the Bill was for the purposes of conferring powers 
Jipon the London County Council to supply electrical energy in the 
Administrative County of London and neighbouring places. The 
intention was first of all to supply electrical energy in bulk to 
authorised distributors, and then to supply power in bulk to Govern- 
níent departmente, railway, tramway, canal and dock companies, &c. 
Tt was not proposed to supply direct to consumers without the con- 
sent of the local authorities or company within whose area the 
consumer might be. The Bill was, in fact, a purely permissive Bill, 
and no one would be under any obligation to take a supply. With 
regard to the proposal to supply power in bulk to railways, dock 
companies, &c, Mr. Freeman eaid that the proposal was to supply 
kuch companies in cases where the undertaking was within the area 

of more than one authorised distributor. Such authorised distri- 
butors had no power to supply outside their area. The importance 
of an adequate supply of electrical energy for London had become 
obvious, and it was important that such a supply should be in the 
hands of the muuicipality. The scheme proposed by the L.C.C. 
was, be contended, à good scheme and a practical scheme for the 
purpose. Hitherto manufacturers had suffered from the diversity 
in the prices charged, and this it was proposed to remedy. At the 
present time there was a great demand for further bulk supply to 
London asa whole. The trade of London had this peculiarity 
that it contained many small manufacturers to whom a cheap supply 
^for power purposes was Decessary, and to whom any saving in 
labour resulting from such a supply would make a material differ- 
ence. Such a supply, then, should be given without delay, and it 
was most undesirable that it should be left in the hands of the 
trading companies. Londou had no wish to learn again the lesson 
which it had learned in regard to water, and Parliament had all 
along contemplated the purchase of the electric supply under- 
takings by the local authorities. The L.C.C. had very exceptional 
advantages for giving such a supply. The Council had a large 
‘ station in an excellent position at Greenwich, with the benefit of 
cheap coal conveyance and ample water condensing. Then the 
Bill proposed that another station should be erected at Battersea. 
It was necessary to consider, and witnesses would be called to 
speak on the point, whether it was not better to have stations near 
London rather than to have them outside and bring the supply 
from a great distance by means of cables laid along the railways or 
by overhead cables. In his opinion, the scheme as set out would 
prove commercially profitable. Counsel then went at considerable 
length into the history of the various Acts dealing with the ques- 
tion of electricity supply in London, and pojnted out that the time 
when the electric supply undertakings of the companies would 
become purchaseable had been made uniform, as the Act of 1882, 
which provided for their purchase by the local authorities, 
had been found to be fatal to electrical enterprise. In the 
district outside London there were now seven local authorities 
and three companies supply energy. and it might be said 
that the Council were proposing to come into competition with 
them. The Council, however, did not think that they ought to 
compete without either the consent or the request of the local 
authorities or companies. The promoters, in fact, felt that it 
would be very unjust, after allowing existing authorities to expend 
their capital, for the Council to enter into competition, and not 
even in cases where the Council would perhaps be able to supply at 
a lower rate did they wish to invoke the authority of the B. of T. 
to enter into competition with an authorised distributor. What 
they wished to do was to supply such distributors in bulk, and 
under Clause 36 of the Bill to bring about a revision of prices 
charged by authorised distributors every five years, should it be 
found on inquiry by the B. of T. that the prices were too high. 
Learned counsel then proceeded to speak of the existing under- 
taking with the County, and said that at the present time the 
capital expended by the local authorities on electricity under- 
takings was about £6,500,000, while the companies had expended a 
little under £12,000,000; that made a total of shout £18,500,000. 
“The-capacity of the generating plaut of the local authorities was 
758,000 xw., the capacity of the companies’ plant being 122,450 x W., 
or a total capacity for the whole of tbe plaut of about 180,500 kw. 
The maximum load demand was as follows: —For the local 


* 


authorities, 31,800 K w.; for the companies, 113,000 RW. — so that 
between the capacity and the maximum demand there was a con- 
siderable margin. It represented plant with a capacity of 
67,000, and this was the plant which was held in reserve in 
case of accidents, repairs, .&c. It was largely due to. the 
multiplicity of generating stations that there. was so much plant 
remaining idle. If the Council had those two large generating 
stations, the existing one at Greenwich, and the one on the pro- 
posed site at Battersea, they would act as a stand-by for the com- 
panies and the local authorities, and would release the plant which 
was now standing idle, it would mean, in fact, that a figure of some- 
tbing like 50 per cent. more power would be available and would 
be set free. Coming to the capital cost of the various undertakings, 
Mr. Freeman said that it increased, as it was split up over a number 
of stations. In the case of the existing companies it worked out 
at about £51 per kw., while in the case of the local authorities it 
was some £42 per Ew. In the case of the L. C. C. it would be some 
£15 per xw., or if the cost of transmission were added it would 
bring it up to £30 per kw. That meant, in effect, that for every 
£100 spent by the local authorities, the London County Council 
could do the same thing for £66. That, he contended, was a strong 
argument in favour of the Bill. Asupply of power was undoubtedly 
needed, and if it were given it must be cheap, and it must bo 
uniform. 
( To be continued.) 


- 


Electric Lighting Provisional Order (No. 1) Bill.—This Bill came 
before the Examiner of Standing Orders on Monday, and was 
ordered to go to the House for second reading. The Bill confirms 
the provisional order granted by the Board of Trade to the 
National Provincial Electricity Corporation, Ltd., whose registered 
offices are 118, Queen Victoria Street, London, in respect of the 
Borough of Waterford. The order contains a purchase clause pro- 
viding that at the expiration of 21 years the Corporation may 


purchase the undertaking at the fair market value as a going con- 


cern: but if purchased before, the price shall be one to be agreed 
upon between the parties. ! 

Twickenham and Teddington Electric Supply Co., Ltd., Bill.—On 
Tuesday the above Bill was down for consideration by Mr. Billson’s 
Select Committee of the House of Commons; but owing to the 
withdrawal of the opposition, the Bill was referred to the 
Unopposed Bill Committee. Amongst other matters, power is 
given to the Hampton and Teddington Urban District Councils to 
transfer their undertakings to the company. 

Post Office Oficials and Patents.—In Tuesday's Parliamentary 
Papers Mr. Steadman asks the Postmaster-General whether he will 
explain why, in view of the amount of money expended at the 
General Factory, Mount Pleasant, in experimenting on electrical 
condensers and other work, and of the fact tbat the whole of the 
work was done at the factory and by the staff generally, some seven 
patents had been taken out by an officer of that factory on the 
results of the experiments done; and is he aware that the patents 
had been let on Royalty to a foreign firm, who are now manufac- 
turing condensers on the results obtained at Mount Pleasant? Mr. 
Buxton, in reply, states that the officer in question has been 
allowed to take out patents on conditions which amply protect the 
interests of the Post Office and other Government departments. He 
thought it was to the public advantage that the inventive faculty 
of public servants should be encouraged. : 

The Holloway Postal Telegraph Factory.—Mr. Steadman asks 
the Postmaster-General in Tuesday’s Parliamentary papers whether 
he can offer any explanation as to the cause of the employés at the 
Holloway postal telegraph factory being placed on short time; 
and whether orders are still being given to outside manufacturers 
for telegraph and telephone apparatus which could be produced 
cheaper at the factory, which bas been recently enlarged at a con- 
siderable cost. Mr. Sydney Buxton says he regrets that it was 
necessary recently to put some of the hands at Holloway on short 
time. They had now been placed on full time again, and he is 
taking such steps as he can to keep the work constant, and to 
reduce to a minimum both short time and discharges. The factories 
are now receiving the orders for such apparatus as can be produced 
there as cheaply as outside, subject of course to the capabilities of 
the factories. 

Ascot District Gas (Electric Lighting) Bill.—This Bill to enable 
the Ascot District Gas Co. to supply electricity, and to change the 
name of the company, came before Mr. Billson's Select Committee 
of the House of Commons on Tuesday, but as no opponents entered 
an appearance, the Bill was referred to the Unopposed Bill Com- 
mittee. It is proposed to change the name of the company to that 
of the Ascot District Gas and Electricity Co., and to increase the 
capital by the issue of £30,000 new shares, and to take land for the 
erection of a generating station in the Parieh of Warfield. 

Derbyshire and Nottinghamshire Electric Power Hill.— It is 
reported that all opposition to this Bill has been removed. 

Electric Lighting Provisional Order (No, 2) Bill.—On Monday the 
Examiner of Standing Orders found that the necessary formalities 
bad been carried out with regard tothe above Bill, which confirms 
Board of Trade Electric Lighting Orders in regard to the follow- 
ing districts :—Abercarn, Barry, Bettwsycoed, Blaydon, Calverley, 
Farsley, Foot's Cray, Horsforth, Market Harborough and Wembley. 
In each case the Order is granted to the Urban District Council of 
the district. The Barry Order simply amends the previous Order 
of 1901, and extends the time of compulsory works. The Bettwsy- 
coed Order contains a special power of transfer to the Bettwsycoed 


-Electric Lighting Co., Ltd. The Blaydon Order gives power of. 


transfer to the County of Durham Electrical Power Distribution 
Co.; the Calverley andithe Farsley Orders are both transferable to 
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the Electrical Distribution of Yorkshire, Ltd.; the Foot's Cray 
Order to the Foot's Cray Electricity Supply Co., Ltd., whose regis- 
tered offices are Dacre House, Victoria Street, London; the Hors- 
forth Order to the Yorkshire Electric Power Co. ; and the Wembley 
Order to the North Metropolitan Electrio Power Co. 

Third Reading.—In the House of Commons on April 27th, the 
Macclesfield and District Tramways Bill was read a third time. 


OUR LEGAL QUERY COLUMN. 


(Questions addressed to the Editors for insertion ix this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express. } 


“J. B." writes:—"“ We propose at our colliery to light the work- 
men’s dwellings with the electric light. We propose to charge all 
who care to have it so much per week for each 16-c.p. lamp. I 
may say that all the property, which includes workmen’s dwellings, 
two shops, a chapel, schools, &c., is on the premises of the New 
Sharlston Collieries Co., Ltd. Will you kindly inform me if there 
is any law that can stop us from doing this, provided we take every 
precaution in respect to risk of fire, &c. We propose to deliver 
current at 100 volts pressure, and to put in two meters—one in each 
shop—and charge for the current 4d. per unit to start with. Weare 
not going to put any plant down for this, as we intend to use up some 
surplus units we have. 
put up on poles and fixed to insulators. I enclose rough sketch 
of buildings and generating station." 


„% It is quite clear that there is nothing to prevent J. B." | 


granting the supply of electricity upon the terms and in the 
manner suggested. The Electric Lighting Acts of 1882 and 1899 
have no application to the private supply of electricity, while the 
Act of 1888 merely provides that in the case of an installation like 
that proposed certain regulations of the Board of Trade may have 
to be complied with. J. B." is recommended to write to the 
Board of e asking for a copy of the Regulations issued by 
them pursuant to Sec. 4 of the Electric Lighting Act, 1888. If he 
comply with those regulations—and it is anticipated that he will 
have no difficulty in so doing—his position will be secure. We 
should be glad to know how those “ surplus units” are stored. 


RATEABILITY OF ELECTRICITY 
UNDERTAKINGS, 


[COMMUNICATED. ] 


THE object of this article is not to discuss the merits or 
demerits of the systems which are at present used by the 
various assessors throughout the United Kingdom in arriving 
at the rateability of electricity undertakings for the pur- 
poses of taxation, but to put forward a plea for uniformity 
and fairness in arriving at the estimated rental. 

To the close student of this very abstruse and complicated 
subject, it is well known that there are hardly two electricity 
undertakings under different assessing authorities valued on 
the same system. Some adopt structural value, and some 
the “ hypothetical tenant” system, with as many exceptions 
and variations in the latter system as there are undertakings 
to assess. There does not appear to be any valid reason for 
this state of affairs, as every Corporation with an electricity 
undertaking has its accounts made up on a uniform basis, 
and exactly the same elements of working and governing 
are common to the majority of electricity supply under- 
takings. Then why should 50 undertakings, whose accounts 
only differ from one another in figures and not in principle, 
have 50 different methods of arriving at what is considered 
a fair rent on which to levy rates ? 

To come at once to the subject proper, there is lying 
before us a paper, excellent in many respects, which was 
read some time ago by Mr. J. Bridge, F.S.A.A., borough 
accountant to the South Shields Corporation, on the ** Rating 
of Electricity Supply Works." In his paper Mr. Bridge takes 
concrete figures, and he shows & specimen valuation of the 
South Shields Corporation electricity undertaking, based on 


The overhead wires will be covered, and 


the accounts for March, 1904, The following 1s the valua- 
tion skeletonised :— 


Gross receipts .., 25 dá n a Seg .. £17,161 
Deduct generating and management expenses 5,729 
Net receipts en D £11,432 
Allow, say, 174 per cent for interest, trade 
profits and risks on £10,610, which sum 
represents tenant's chattels and working : 
expenses - "Apc e .. £1,857 
Renewal of tenant’s chattels ... Y seis 668 
2,525 
Gross value £8,907 
Deduct statutable deductions :— 
Repaire ... 8 8 41, 309 
Fire insurance is i 43 
Renewals Em ae NS * 5,738 
7,090 
Rateable value ... £1,817 


Mr. Bridge is therefore of opinion that the rent which a 
hypothetical tenant, would pay to a landlord would be £8,907. 
Let us now analyse the position of the landlord from this 
point. 'The hypothetical tenant, as we have seen, hands 
over the sum of £8,907 to the landlord, and the landlord 
immediately hands back to the tenant £1,309, this being the 
estimated average amount per year expended by the tenant on 
repairing landlord's capital, also the sum of £43 for fire 
insurance. The landlord is now left with a sum of £7,555, 
of which £5,738 represents the average amount which he, if 
he is a prudent man, will require to set aside in the shape of 
a renewal fund every year, in order that his capital, which, 
according to Mr. Bridge's calculations, amounts to £130,909, 
may be preserved intact. 

Now, the landlord is supposed to have borrowed this sum 
of £130,909, on which he will have to pay interest at a 
rate between 4 and 5 per cent., and amounting in round 
figures on the aforementioned capital to between £4,000 and 
£5,090, and all he has to meet this claim is a sum of 
£1,817. 

Analyse the valuation in another fashion. Suppose the 
undertaking had received on an average 2:84d., instead of 
3°09d. per unit sold, owing, let us assume, to the supply of 
energy to tramways at too low a rate bringing down the aver- 
age price per unit sold, then this would have meant that the 
revenue, instead of being £17,161, would have been £15,375, 
and the corresponding rateability would be valued at £31 ! 
The working, tenant’s, and statutable allowances would, it must 
be very carefully noted, have remained exactly the same, as 
fluctuations in the receipts do not affect these calculations. 
In other words, the £8,907, which Mr. Bridge has estimated 
as being the rental, because it is what is left to the tenant 
after meeting all his claims on the undertaking, is no more 
or less than a difference“ and not rent in any sense 
whatever. | 

The method suggested for arriving at a fair rental, is to 
ask the question what are landlord’s and what are tenants 


. expenses. Still taking the South Shields valuation as an 


example, it is found that the tenant’s expenses are £8,254, 
and the landlord’s £7,090, a total of £15,844. The land- 
lord has a further £4,000 to £5,000 to pay for interest on 
his capital of £130,909, so that in effect he would say to the 
hypothetical tenant, you will have to charge your con- 
sumers such a price per unit as will bring in a revenue con- 
sisting collectively of your expenses of £8,254, my expenses 
of £7,090, plus the interest payable by me on my capital, 
plus a sum for me to live on. We need not carry this argu- 
ment any further, but would it not be possible to make 
the rateability of all undertakings uniform by simply taking 
the figure corresponding to £15,344 for any electricity under- 
taking, and on the figure arrived at under this principle, taking 
a percentage to represent the rateability of the undertaking ? 
This would ensure absolute uniformity of principle and 
system, because when receipts are taken into account in this 
connection, they form a most fallacious figure, as a com- 
mittee can charge, generally speaking, a rate which, while 
making the undertaking self-supporting, will make the 
rateability of the undertaking an absurd figure, if such 
rateability is arrived at on the principle explained by.Mr. 
Bridge. 
E 
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BUSINESS NOTES. 


A New Cable Drum Carriage.— The framework of 
this carriage is built entirely of mild steel; the wheels and 
shafts being of wood. It is designed to meet the need for a 
mechanically constructed and easily manipulated drum carriage, 
and the inventor has endeavoured to combine a design and strength 
of frame suitable to meet the varying sizes and weights of drums, 
and to produce a vehicle on two wheels only (these are 56 in. in 
diameter), and at the same time to construct the carriage so as to 
ensure perfect safety whilst loading, unloading and travelling. It 
is claimed that loading and unloading can be done by one man 
with perfect ease and safety. The method of raising the drums is 
by means of powerful worm gear fixed on the frame on the left 
side of carriage in a convenient position, which operates a winding 
spindle, and to which is attached a steel rope at both sides of 
carriage. The other ends of the ropes are attached to cast-steel 
shoes. These slide up an inclined girder, and when raised are 
secured in position. The frame is built up of two stout steel 
chaunels running longitudinally, to which is riveted a steel plate 
forming the sides of the carriage, and the whole frame is braced and 
strengthened by strong mild stecl channel and bulb angles, which 
run down either side of the carriage, and give rigidity to the whole 
frame. The back ends of the longitudinal channels are provided 
with drop shoes, which are lowered to the ground when loading 
ot unloading is being done, and secured in position. They 
serve to prevent any strain being put upon the horse, and 
adapt themselves to any irregularities of the ground. This 
carriage will take drums 7 ft. 4 in. in diameter and 3 ft. 10 in. in 
width, and can be raised to give 9 in. clearance. The weight can 
be balanced at will,and is easily moved backwards or forwards 
before climbing or descending steep inclines. The carriage is fitted 
with a powerful lever brake. The cable can be unwound either 
backwards or forwards whilst the drum is on the carriage. It 
requires one man and one horse only to load and convey (on 
ordinary roads) drums up to 4 tons in weight, ahd the inventor 
claims a very large saving in working cost with the new carriave. 
Communications on the subject should be sent to W. A. TURNER, 
13, Earl Street, Scotstoun, Glasyow. 


Telephone Prices.—The GENERAL ELECTRIC Co., LTD., 
wish to correct an error which they made in stating the price of one 
of their telephones in their advertisement in our last issue. The 
price for the K 142 Bothcall " telephone was given as 178. 6d., but 
it should be 21s. 


Renewable Tramrails.—The Leeds Corporation have 
placed an order with Romapac TRAMWAY Construction Co., LTD., 
for replacing a considerable portion of their worn-out track with the 
Romapac patent renewable tramrail, and have decided that a 
length of not less than one mile shall be laid as early as possible. 
We are informed that this has been decided upon in consequence 
of the satisfactory working of a length laid down at Headingley 
last year. 


France.—The balance-sheet of La Compagnie Francaise 
pour l'Exploitation des Procédés Thomson-Houston for the 
last financial year shows a net profit of £95,818, out of which a 
dividend of 25 per cent. per share is being declared. 


Brush Contracts.—The following contracts have been 
booked by the BRUSH ELECTRICAL ENGINEERING Co., LTD. :— 
For the Fine Cotton Spinners Association, 210-kw. three-phase alternator 
and 30 three-phase motors for cotton mill equipment. 


For the Soudan Railways (Egyptian Governinent), sixteen main line 
coaches. 


For the Gravesend and Northflcet Tramways Co., four double-deck cars com- 
plete with Brush trucks and motor equipments. 


e the Bideford, Westward Ho, and Appledore Railway Co., four Brush 
trucks. 


For the Plymouth Corporation, six Demi” cars with Brush trucks and 
motor equipments. 


B.J.M. Insulating Paint.—The Britisu-JoHNs-Man- 
VILLE Co., LTD, of 81, Fenchurch Street, E.C., have put upon the 
market an insulating paint which is specially adapted for the 
painting of trolley line insulators and overhead cables. The paint 
is also suitable for dipping armature coils or complete armatures. 
We understand that it is only necessary to dip the spools or wind- 
ings into the paint, aud stove same for four hours at 220° F. After 
the first dipping the armature coila could be wound with ordinary 
linen tape and re-dipped and stoved again for six hours at the 
same. temperature. We are informed that the tests on many coils 
all treated in this way showed that the paint would stand an 
alternating pressure of 2,000 volts for 30 seconds. The company is 
receiving constant and large orders for this material. 'The paint is 
said to have no objectionable odour, and to be useful as a preserva- 
tive for wood or iron-work, as its penetrating qualities enable it 


to enter the pores of these materials and effectually protect them 
against rot or rust. 


„Variable“ Lamp.—A new patented incandescent 
lamp of variable candle-power is being placed on the market by 
the“ VARIABLE ” ELECTRIC LAMP AGENCY, of 12, Stockwell Road, 
S.W. The lamp is made for all voltages from 50 to 250 volts, with 
candle-powers in combinations of 24, 16 and 184; 5,16 and 21; 
and 5, 25 and 30. The lamp has two independent filaments, and 
the chief novelty consists in the ingenious method by which these 
filaments are put in circuit either singly or in parallel. The cap 
is fitted with three contact plates, one common to both filaments, 


the other two connected with the other ends of the respective 
filaments, and a centrally-pivoted bar passing loosely through 
the cap fits into the bayonet-holder slots, leaving the cap and 
bulb free to rotate in the lampholder within limits. At one 
extreme, the amall filament is brought into circuit; at the other 
extreme, the large filament; and between these positions there is 
a third, where one of the spring plungers in the holder is in con- 
tact with two contact plates at once, lighting both filaments. These 
positions are made quite definite by means of depressions in the 
contact plates, in which the plungers rest. 'The lamp bulb can be 
rotated by hand, or through the agency of a pair of cords, as may 
be convenient. We have tried the device, which works quite 
smoothly and well. The advantages of being able to reduce the 
light and the current are too obvious to need demonstration. 


For Sale.—On May 15th, 16th and 17th, MESSRS. 
WHEATLEY KIRK, PRICE & Co. will offer for sale by auction the 
engineering works at Haverton Hill, near Stockton-on-Tees, also 
the plant and machinery, tools, stores, &c., of Hemingways, Ltd. (in 
liquidation) Most of the machine tools are motor-driven by 
motors of from 2 to 24 B. H. P. 

Toward the end of this month Messrs. WHEATLEY KIRK, PRICE 
AND Co., will offer for sale by auction the motor works, stock of 
new motors. machinery, &c, of the City and Suburban Electric 
Carriage Co. (1903), Ltd. in voluntary liquidation. Some 
particulars appear among our advertisements to-day. 


Book Notices.— Technical Dictionary in Sir Languages. 
By K. Deinhardt and A. Schlomann. Vol. I. London: A. Constable 
and Co. 1906. Price 5s. net.—This is the first of a series of 
technical dictionaries of quite a novel type. Instead of arranging 
the words alphabetically, the compilers have divided their subjects 
under about a dozen headings, of which the first, dealt with in this 
volume, are Machine Eleme^ts" and “Tools.” The book com- 
mences with a brief index, sub-dividing the subjects named into 41 
divisions, such as “I. Screws and Bolts. II. Keys," &c. The 
body of the work, comprising 250 pages, contains the dictionary 
proper, and here is found its essential feature; a drawing of, say, 
a grub screw is given, and alongside the figure are printed the 
words representing the article, in six languages — German, English, 
Frencb, Russian, Italian and Spanish. Where in addition to the 
noun a number of allied words or phrases nced separate refer- 


. ences, these are inserted after the lea^ing word, in distinct para- 


graphs. For example, after Wooden Hammer” (with figure) 
come Zinc Hammer,“ Copper Hammer,” To forge, to hammer.“ 
and so on, each phrase accompanied by its five equivalents. The 
paragraphs on each page are numbered to facilitate reference. 
After this section comes an alphabetical index, in which all the 
words can be found, with page and paragraph numbers annexed, 
80 tbat given a foreign technical word or phrase of unknown mean- 
ing, its exact position in the dictionary can be found by reference 
tothe index. For the Russian language the authors have provided 
a "separate index, the necessity of which will be easily under- 
stood.” We feel that this work deserves the highest commendation, 
and we shall cordially welcome the appearance of Vol. II., which 
deals with electrical matters. 

Injectors: Their Theory, Construction and Working. By W. W.F. 

Pullen, Wh. Sc. Third edition. Manchester: The Technical Pub- 
lishing Co., Ltd. 1906. Price 3s. 6d. net.—When a technical book 
attains the dignity of a third edition, its merits hardly call for dis- 
cussion. The autoor informs us that he has rewritten a large 
portion of this work, and has added many new illustrations; the 
latter, with those formerly included, form a very prominent feature 
of the book, an extraordinary variety of designs being shown, as 
they should be, in section. Besides boiler feed injectors, the 
author deals with ejectors, air injectors and ejectors, and, in con- 
clusion, with the history of the subject. In addition to an 
elementary explanation of the working of the injector, a section is 
devoted tothe theory of the apparatus and the calculations relating 
thereto. The whole forms a comprehensive treatise which should 
answer all the requirements of the engineer. 
1” Brass and Iron Founding. By J. E. Dangerfield. London: 
Dawbarn & Ward, Ltd. 1906. Price 6d. net.—'Tbis is No. 8 of the 
“Home Workers’ Series" of practical handbooks, and is to be 
used in conjunction with the same author's book on “ Pattern- 
Making.” It contains simple instructions for making a mould, a 
furnace (out of an oil drum), and a variety of castings, the latter of 
a somewhat ambitious nature, for they form the component parts of 
a home-made lathe, the construction of which is described in 
another of the series. For amateurs with plenty of time to devote 
to hobby-riding, these handbooks seem admirably adapted. 

Electric Power. By A. W. Marshall, M. I. Mech. E., A.M.I.E.E. 
London: Percival Marshall & Co. Price 3d. net.— In this little 
book the author aims to show the average consumer what electrical 
power is, and what it can do, having observed the regrettable fact 
that very many people are quite unaware of the numerous ways in 
which it can be usefully employed in house or office. On the first 
page he makes a little slip, when he rays that electric power is 
unlike steam—‘ you cannot see it." Neither can steam be seen. 
But this is immaterial; the author ably discusses the modern 
development of electric power supply and its consequences, as they 
affect industrial, domestic and other interests. A chapter is devoted 
to explanation of the manner in which a supply of electricity can 
be obtained from public supply undertakers, and another to 
elementary instruction in the properties and modes of utilisation of 
electric power. We must take exception tothe suggestion that elec- 
tricity is not dangerous to human life at pressures below 500 volts 
D.C. or 250 volts a.c.; unfortunately, fatal accidents have occurred 
at far lower pressures, and it is not only improper to conceal the 
facts, but also contrary to the, best interests of both supplier and 
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consumer. Further, we think it unwise to convey the impression, 
as on p. 27, that a change of voltage may take place, for tbis is now 
a most rare and unlikely occurrence. The author's use of technical 
terms is somewhat lax ; for example, he speaks of 1, 000 watts con- 
sumed per hour" (p. 34), which is an absolutely meaningless 
expression, as also is watts per second” (p. 37). Wattmeter " 
is wrongly used on p. 27, but rightly on p. 39. On the whole, how- 
ever, the treatment is satisfactory, and we have criticised the 
booklet at some length, because we think that, with a few alterations, 
it might serve admirably for distribution by supply authorities 
amongst their consumers. 

“The Marine Steam Turbine." 
Whittaker & Co. 28. 6d. net. 

“The Indicator Handbook.” By C. N. Pickwerth. Third 
edition: Manchester: Emmott & Co. 3s. net. 

“Electricity Meters: Their Constraction and Management.” By 
C. H. W. Gerhardi. London: The Electrician Printing and 
Publishing Co., Ltd. 9s. net. 

Die Theorie, Berechnung und Konstruktion der Dampfturbinen.“ 


By J. W. Sothern. London: 


G. Zahikjanz. Berlin: M. Krayn. M.6. ‘ 
“Electrical Engineering in Theory and Practice.” By G. D. 
Aspinall Parr. London: Macmillan & Co., Ltd. 12s. net. 


“Science Abstracts.” Vol. 9. Part 4, April, 1906. Sections A 
and B. London: E. & F. N. Spon, Ltd. 1s. 6d. net each. 


Proceedings of the Physical Society of London." Vol. XX, 
Part 1, April, 1906. London: Taylor & Francis. 
“The Principles of Electric Wave Telegrapby.” By Dr. J. A. 


Flemiog. London: Longmans, Green & Co. 24s. net. 

We have received a copy of the Financier and Bullienist of 
April 28th inst., which contains a special Canadian supplement. 
There is a great deal of interesting matter concerning the great 
industrial and agricultural development which is going on in the 
Dominion, together with portraits of some of the leaders in 
Canadian enterprise. 


Bankruptcy Proceedings.— Roxert Boyd, electrician, 
Llandudno.—First meeting, May 7th, at Chester; public examina- 
tion at Bangor, June 14th. 


SaMUEL  HARGREAVES, electrical engineer, Buxton.— First 
meeting, May sth, and public examination, May 9th, both at 
rt 


A. H. SPARKES.—The public examination was held at the London 
Bankruptcy Court on Tuesday before Mr. Registrar Linklater, of 
Arthur Herbert Sparkes, electrical engineer, late of 64, Nightingale 
Workshops, Hornsey Road, N., whose accounts show debts £194 
aud no assets whatever. In the course of his evidence, the debtor 
stated that having been previously employed as traveller to a firm 
of electrical engineers, he in 1901, without capital, joined another 
in partnership, and they traded as the Cross Electric Co. at 31-2, 
Kirby Street, Hatton Garden. The business was not successful, 
and in September, 1903, they converted it into the Cross 
Electric Engineering and Manufacturing Co., Ltd., with a 
capital of £4,000. Witness was one of the managing directors, 
and as vendor he received £1,000 in shares. The business 
continued to be unsuccessful, and the company went into 
voluntary liquidation in December, 1904. During the follow- 
ing month with a borrowed capital of £112, of which £75 
remained unpaid, he recommenced business at Nightingale Work- 
shops, taking the style of A. Herbert & Co. In June, 1905, he was 
joined by a partner with £150 capital, and in the following 
August, owing to disagreements, the partnership was dissolved, 
Witness retiring and leaving his partner the asseta and liabilities. 
The latter had realised the assets, but had not discharged the 
liabilities, to which fact witness attributed his appearance at the 


Court. The debtor was examined by a creditor, who suggested 


that the late partner was a myth, that the debtor never had a 
partner at Nightingale Workshops, and that it was only a device to 
defeat the creditors. Whilst admitting his inability to state the 
present address of his late partner, the debtor stoutly asserted 
that his statements were perfectly correct. The examination was 
concluded. 

J. M. VavcHAN.—At Bristol Bankruptcy Court on April 27th, 
James Marshall Vaughan, electrical engineer, of 2, Queen's Lane, 
Bristol, was examined on accounts showing liabilities amounting to 
£561, and assets valued at 486. 
business five years ago, and he attributed his failure to losses on a 
Welsh contract. The examination was adjourned until May 25th. 

F. G. WarEns, electrician, Park Cross Street, Leeds. — Receiving 
order made on debtor's petition on April 23rd. First meeting 
and public examination May 10th and 22nd respectively, at Leeds. 

THOMAS KING, electrical engineer, Maidstone.— The public 
examination was concluded on Wednesday last week before Mr. 
Registrar Engletield and the Official Receiver. Mr. E. H. Hawkins, 
3, Barbican, is the trustee. Although the debtor has scheduled 
figures showing that his book debts were over £1,000, and would 
produce £980, they had not so far produced a halfpenny, and Mr. 
H. Jasper, of Chatham, against whom the debtor claims for £624 
as commission due on the sale of the Chatham Electric Lighting 
Works, denies his liability. 


Dissolutions and Liquidations.— BENHAM & Frovp, 
Lrp.—At a meeting of the creditors on April 25th a committee of 
unsecured creditors, consisting of representatives of Messrs. John 
Knox & Co. and Messrs. F. Braby & Co., Ltd., was appointed, with 
power to'add to their number, to look after the interests of the 
unsecured creditors and to confer with the debenture holders' com- 
mittee. 

THE PERFECTA SEAMLESS STEEL TuBE Co., Lro. (in liquidation) 
—A first and final dividend of 1s. 1d. in the £ has been declared. 


Debtor stated that he commenced . 


Mr. Roland A. Felton, liquidator, 131, Edmund Street, Birmingham. 
Mr. A. E. Hills and Mr. M. H. Hills, two of the directors of the 
company, in their desire to assist the trade creditors, have handed 
over to the liquidators £520, being the amount payable to them 
for dividend on their claims for unpaid directors’ fees and managing 
director's salary. This enables (in addition to the dividend of 
1s. 1d. in the £), a further‘distribution of 1s. 10d. in the £ to be made. 

Sun Founpry Co., Lrp., Bradford.—A receiver has been 
appointed on behalf of the debenture holders. ' 

J. YETTON & Co.—Messrs. J. Yetton and H. M. Gibb, engineers 
and electrical fittings manufacturers, 4, Carr Street, Limehouse, E., 
have dissolved partnership. Mr. Yetton will attend to debts and 
continue.the business. 

LOCKERBIE & WILKINSON, LTD., Birmingham.— This company 
is winding up voluntarily with Mr. A. H. Gibson, 39, Waterloo 
Street, Birmingham, as liquidator. 

POWER AND INDUSTRIAL UNDERTAKINGS, Ltp.—This company is 
winding up voluntarily with Mr. J. C. Gordon, 46, Gresham Street, 
E.C., as liquidator. 

INGERSOLL-SERGEANT DniLL Co., LTD.—A meeting is to be held 
at 144, Leadenhall Street, E.C., on June 5th, to hear an account of 
the winding up from the liquidator, Mr. A. Burbury. 


Trade Announeements, — The British THOMSON- 
Houston & Co., Lrp., announce that the prices contained in their 
price list No, 98 on DA motors are cancelled, and that a new price 
list is in process of printing, and will shortly be issued. Until then 


new prices will be supplied on application. 


The Cantre Switch MauvurACTUBING Co. have removed from 
Hounds Gate, Nottingham, to 69, Mount Street, Nottingham. 

The Forest Crry ErxorRic Co. announce that from April 30th 
their address for both offices and stores is 13, Cornbrook Road, Chester 
Road, Manchester. 

EnRrrH's ENGINEERING Co., LTD., 70, Gracechurch Street, London, 
patentees and sole makers of Erith's grateless underfeed stokers, 
ask us to state that Mr. Frank Evans is no longer in their employ- 
ment. They also wish it to be known that they have no con- 
nection whatever with any other firm or company making stokers, 
and all communications should be addressed to them as above. 

Mr. Faank F. Evans has resigned his appointment with the 
Erith's Engineering Co., Ltd., and has joined the staff of the Under- 
Feed Stoker Co., Ltd., of Coventry House, South Place, E. C. 

Messrs. E. Goossens, Pope & Co. inform us that they have made 
entirely new arrangements with regard to their Liverpool depót. 
Mr. G. M. Boddy is no longer connected with them, and is not 
authorised to trade or transact business in their name. They have 
opened new premises at 21, Manesty's Lane, Liverpool, and have 
taken over their stock from No. 18, Newington. We have also 
received a letter from PorE's ELECTRIC Lamp Co. to the same 
effect. Both companies will, of course, confine themselves to whole- 
sale trade exclusively. 

Mr. G. M. Boddy has circularised the trade stating that he has 
made arrangements for the production of a new series of lamps. 
He will trade in future at the same address as formerly 
(18, Newington, Liverpool), under the name of G. M. Boppy & Co. 
All debts, &c., due to and by him in connection with business done 
under the names of Goossens, Pope & Co. and Pope's Electric Lamp 
Co. will be settled by him as G. M. Boddy & Co. Among other 
specialities, the firm has a 4-in. spherical frosted globe called the 
* Radiance.” 

Messrs. Ta Lok & Co., mica merchants, have removed to new 
premises at 40, Hatton Garden, London, E.C. 

The ELECTRICAL STAMPINGS Co., of Stour Works, Cradley Heath, 
announce that Mr. Baxter is no longer associated with them. 


The Birmingham Conspiracy Charge.—The hearing 
of the Snow Hill, Birmingham, case, in which F. J. Clarke, 
electrical engineer, and J. Troman, brass finisher, were charged 
with stealing brass scrap and copper wire from Messrs. Canning, 
was continued at Birmingham on several days last week. The jury 
found Troman not guilty, and could not come to any decision in 
regard to Clarke. The Recorder committed Clarke for trial at the 
next Assizes. 


Germany.—The Association for the Protection of the 
German Electro-Technical Industry have submitted a report to the 
Government with reference to the new Spanish tariff. It is stated 
that the business between Germany and Spain in electrical goods 
amounts to about 4,500,000 marks, so that manufacturers have a 
considerable interest in the new tariff. Under this tariff it is 
proposed to raise the dutics, which are at present severe, and in 


some cases even prohibitive, to the extent of 650 per cent. in 


certain lines, the result being the exclusion of foreign goods. The 
report makes various suggestions with a view to averting the blow 
which this new tariff will give to the German electrical industry. 


The Lombardy Electric Power Co,—At the recent 
general meeting 10,190 shares were represented. The sale of 
energy in 1905 produced £100,000, exceeding the sales in 1904 by 
nearly £20,000. This increase is principally due to the complete 
utilisation of the Turbigo installation, together with some assist- 
ance from the Steam Generating Works at Castellanza. The 
directors intend adding further plant to the extent of 5,000 Kw. 
forthwith at Castellanza. The company is entering into negotia- 
tions with other firms in the formation of the Higher Milanase 
Electrical Co. The profit balance for the year amounted in round 
figures to £51,800, appropriated as follows:— Reserve fund, £2,580 ; 
directors and managing director's fees, 44, 500; 10 per cent. interest, 
&44,000 ; workman's fund, 4720. | 
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Catalogues and Lists.—Merssrs. PETO & RADFORD, 
Lrn., Hatton Garden, E.C,—Well got-up catalogue of 64 pp., 
giving prices and particulars of their accumulators of various types 
for antomobile, motor-oycle, garage charging, Róntgen ray and 
many other purposes ; sparking plugs, inspection and testing lamps, 
electric lanterns, electric signalling, or direction indicator, induq- 
tion coils, pocket voltmeters and other measuring iustruments, 
portable apparatus for testing, switchboards for battery-charging 
ci1cuits, wet primary batteries, gas engine and dynamo-charging 
plants, also an interesting variety of electrical accessories for 
motor-car service. Some general notes are published on accumu- 
lator charging, the use of portable batteries, and the capacity of 
accumulators. The list is fully illustrated, well arranged, and 
prices are clearly stated. 

Messrs. A. REYROLLE & Co., Lro., Hebburn-on-Tyne.— We have 
before us an advance copy of a new priced pamphlet which this 
company are about to issue relating to a new form of quick-break 
knife switch, which is manufactured at their London depót 
(8, Howland Mews West, Fitzroy Square, W.). 
generally known that the firm retain a shop in London where a 
stock of starters, &c., is maintained, and where they are able to 
carry on general engineering business such as is required for 
. repairs and sundry engineering jobs. Before moving into larger 
premises on the Tyneside, the works of the firm, under the title of 
* A, Reyrolle," were situated in London. 

Sun ELECTRICAL Co., Lrp., London, W.C.—Copy of new 
catalogue of Sunlite and “Sunline” reflector specialities, also 
shop lighting and picture lighting fittings. We have already shown 
a number of these in the ErEcTRICAL Review. The list is fully 
illustrated, and prices generally sre quoted. The makers claim 
that they are able to make their reflectors fit almost any curve, and 
this has been done specially for the lighting of domes and galleries. 
Among the novelties in the list are the shelf bracket finger reflectors, 
which can. be tucked away into odd corners, and the light thrown 
effectively upon any desired object. The ''Sunlite" reflector has 
been supplied to match up in size with the existing moulding on 
picture frames, the reflector itself being enclosed in a repoussé 
hammered brass case, made up in such form and gilded so as to 
match the frame of the picture, so that at a distance the fitting is 
almost merged into the line of the picture, and the source of light 
screened. l 

INTERNATIONAL ELECTRICAL ENGINEERING Co., Clun House, W.C. 
— Bulletin No. 27, entitled “The Application of Electricity to 
Winding Engines,” in which a very full description of their elec- 
trical winding engine is given. The matter is a reprint of a paper 
read before the Association of Engineers, Past Students of Liége 
University, by Mons. L. Creplet, engineer to the Compagnie 
Internationale d'Electricité, Liége. The winding motor is con- 
sidered in Chapter I; equalisation of the power in Chapter II; 
different systems employed to render the demand on the central 
station constant are referred to in Chapter III; Chapter IV 
describes the winding engine, with fly-wheel dynamo, put down for 
the Hasard Colliery Co. at their Fléron pit in 1905, consumption 
tests being recorded. In Chapter V the advantages of electric 
winding are considered from different points of view. |] 

Messrs. ELLIOTT BROS., Lewisham, S. E.— Illustrated pamphlet 
A. C. 76 briefly describing and stating prices of their alternating 
current §.S. type wattmeters. 

UNION ELECTRIC Co., LTD., London, E.C.—8 pp. pamphlet de- 
scribing in great detail and showing the Hanby watt-hour meter 
for alternating current circuits. Tables of prices and code words 
for single and polyphase meters are stated, also for current trans- 
formers for these meters. 

Messgs. PAN YES, Lrp., 35, Queen Victoria Street, E. C.— ir- 
cular containing a few particulars of the Tangye suction gas pro- 
ducer. It is stated that in less than two years they have sold upwards 
of 500 engines and plants equal to 30,000 H.P. to work with suction 
gas. A diagram of the system and notes on its method of working 
are given. 

The Dartium SYNDICATE, Ltp., Totnes.—We have received a 
16-pp. booklet telling how steel castings and tool steel may be 
made in the ordinary iron or brass foundry by means of Dartium 
alloy. Figures of tests conducted on such castings for tensile 
breaking strain are quoted, also prices of Dartium. The registered 
offices of the syndicate are at 28, Basinghall Street, E. C. 


ADAMS MANUFACTURING Co, Lrp., London, E.C.—Illustrated ° 


leaflets of Igranic" motor-starting rheostats and motor-control 
accessories, announcing reductions in prices. 

Messrs. MavoR & CoursoN, LTD., Glasgow.—The flrm's date 
card for May contains tabulated figures showing the energy absorbed 
hy “ Pick Quick" and by disk coal-cutting machines. 


LIGHTING and POWER NOTES. 


Bath.— Messrs. Stothert & Pitt are prepared to take a 
supply of energy from the Corporation to the extent of 140,400 
units per annum, at 1d. per unit, for their Victoria Works. The 
necessary mains to supply this and to open up the district gene- 
rally will involve a capital outlay of £2,044, and to meet this and 
other extensions required in the near future the C.C. is recom- 
mended to borrow the sum of £4,000. 


It may not be. 


Beaconsfleld.— The B. of T. has informed the U. D. C. 
that it is of opinion that the prov, order for E. L. applied for by 
the Uxbridge Electric Supply Co. should be granted in respect of 
the parishes of Beer Green, Penn, Beaconsfield, Iver, Hedgerley, 
and Hedgerley Dean, and that the maximum price should be 8d, 
per unit. The Board intimated that if there was a reasonable 
likelihood of the U.D.C. applying for a prov. order within a year 
the U.D.C. would be excluded from the order. The Council has 
decided to reply that it cannot consent to the order, and will leave 
the matter in the hands of the B. of T. Forty of the principal 
ratepayers of the district have presented a memorial supporting the 
application. 


Blackburn.—Following on a decision to erect two 
large mills in Blackburn to accommodate 15,000 spindles, a 
scheme is on foot for building a tenement factory capable of hold- 
ing 3,000 looms. The mill will be let off on the room and power 
principle, and will be run by electricity. Another Blackburn 
cotton firm, Messrs. John Fish & Co., is stated to have come to 
terms with the Blackburn Corporation for a- supply of electrical 
energy. 


Bridlington.—The result of the past year’s working 
of the Corporation electricity undertaking has resulted in a net loss 
of about £32. The total revenue was £3,255, and the working costs 
£1,592. By way of consoling the ratepayers, it was explained 
that the undertaking had saved them from £2,000 to £3,000, as 
since the Gas Co. has had a competitor it has lowered its price by 
20 per cent. 


Canada.—NIAGARA FALLS.—The report of the com- 
mission appointed to inquire into the question of municipal deve- 
lopment of power has been forwarded to the Mayors and Municipal 
Councils of Toronto, London, Brantford, Stratford, Woodstock, 
Ingersoll and Guelph, the municipalities which initiated the 
investigation, The report is emphatically in favour of the 
establishment of a plant by the joint effort of the municipalities. 

EXPORT OF ELECTRIC PowER.—The Government has introduced 
a Bill on the exportation to the United States of electricity 
generated in Canada; such export is to be permitted only under 
licence and suitable regulations. 


Continental Notes. —BRLGIUu.— La Société des Ateliers 
de Constructions Electriques de Charleroi in its report for the 
past financial year refers to the growing business with colliery 
companies, of which all the leading ones in Belgium are recog- 
nising the economy of electricity in colliery operation. 

The Conseil Communal of Anbel (Liége) has passed plans and 
estimates for the electric lighting of the town. 

ITraty.—La Societa Elettricita Alta Italia has secured a con- 
cession to erect a hydro-electric plant at Viu, on the River Stura, 
for generating electrical energy for lighting and power purposes. 

TURKEY.—La Société Imperiale Ottomane de Tramways et 
d'Eclairage Electriques de Damas, which has secured the concession 
for the construction and working of electric tramways in the town 
of Damas, and for the supply of electrical energy for lighting and 
power purposes, is erecting a large power station 20 miles distant, 
where the water power of the River Barada is to be utilised. It is 
hoped that the tramways will.be in operation by the end of the 
current year. 


Coventry.—The T.C. has received from the L.G.B. 
sanction to raise a loan of £5,000 for the purchase of electric motors 
for hiring out purposes. - 


Dudley.—Additional feeders and distributors are to be 
laid down by the Corporation at a cost of £1,900. 


Dundee.—Mr. H. Richardson has informed the Elec- 
tricity Committee that it is now too late to arrange for extra plant to 
meet next winter’s load. In connection with the proposed new 
electricity station, Mr. Richardson has been authorised to visit 
certain manufacturers’ works dealing with the supply of power on 
a large scale. 


Eceles,— The Corporation Lighting Committee has 
decided to supply energy at 1:4d. per unit to a local firm, on con- 
dition that a minimum supply of 20,000 units per annum 1s 
guaranteed. 


Folkestone.—The local electricity supply company, which 
had entered an appeal against the assessment of its undertaking, 
has come to terms over the matter. The assessment had been 
increased from £1,352 gross and £911 rateable, to £6,360 and £2,840 
respectively, and under the settlement the figures have been reduced 
to £4,770 gross and £2,130 rateable. 


Gillingham.— Rochester County Magistrates, on Monday, 
imposed a fine of £1 with 9s. costs upon the Town Council for 
neglecting to have the boilers at the electricity works periodically 
examined according to the requirements of the Act. It was stated 
that the last occasion when the boilers were examined was 
October 27th, 1904, but that the electricity department had been 
hard pressed with work. 


Halifax.—The Corporation has decided to intimate to 
consumers that sample lamps will be tested free of charge on 
application to the electrical engineer. 


Liverpool.—The City Council has under consideration 
the provision of electric motors to manufacturers and others requir- 
ing power in their businesses, on the hire-purchase system, with a 
view to further increasing the-electricity supply: 
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A report submitted by Mr. A. B. Holmes shows that during 1905 
the quantity of electricity sold was, for lighting, 8,975,666 unite, 
a8 com with 8,299,811 in 1904 ; for power, 2,337,036, against 
2,054,679; for tramways, 20,139,621, against 18,979,133; total, 
31,452,323 unite, against 29,333,623 in 1904. For power the units 
supplied represent an increase of 1377 per cent. Three thousand 
five hundred tons less of coal were consumed owing to the increased 
supply of steam from the refuse destructors. The rates of charge 
were: for lighting, 31d per unit and 3d. per unit, for all in excess of 
3,000 units per quarter ; for power, 2d. and 14d. per unit, and 1d. for 
any in excess of 3,000 units per quarter. Total average price obtained, 
1:839d. per unit, against 1°879d. in 1904. Total costs and capital 
charges amounted to 1:492d. per unit, compared with 1°569d. in 
1904. Mr. Holmes reports that the experimental reduction in 
April last, of the minimum rate for power purposes from 14d. 
to 1d. per unit, failed to attract any large long-hour users, 
and he considers that for short-hour users this reduced rate is un- 
remunerative. After carefully considering the results of the past 
year and the effect of the proposed alterations, the engineer recom- 
mends the following revised scale of charges to come into force as 
from the end ofthe June quarter: For lighting, 34d. up to 3,000 
units per quarter ; 3d. in excess of 3,000 and up to 10,000 units per 
quarter, and 24d. in excess of 10,000 units. For power, 2d. up to 
3,000 units; 14d. above 3,000 up to 10,000, and 1d. for any in 
excess of 10,000 units per quarter. 


London.—BrnMoNpsEY.—The Borough Council having 
applied for a loan of £5,390 for extensions to the municipal under- 
taking, the L.C.C. has offered to advance £4,345 on the works 
specified, at 34 per cent. interest, and the offer has been accepted. 

Mr. Thomas Cox, who has left Bermondsey, was the first chair- 
man of the Electric Lighting Committee, and at the same time 
chairman of the Bermondsey Conservative Club. It has recently 
been discovered that since 1902 the club has been obtaining its 
electric light on more favourable terms than any other consumer, 
and a report on the subject, referring to Mr. Cox's double position 
in 1902, having been brought up, he was allowed to attend 
and explain that after the club had had the Council's electric supply 
six months, Mr. Vincent, the then engineer, in order to save special 
readings of the indicators every time the club burnt lamps in excess 
of its usual maximum, fixed the maximum at 300 units, and 
removed the indicators on the strength of the previous readings. 
Mr. Cox asked the Council to expunge such portions of the report 
as reflected upon himself, and this was unanimovsly agreed to, and 
Mr. Cox thanked for his attendance. 

e We gather from a daily pa that the Municipal Association, 
which represents many of the largest ratepayers, advocates the sale 
of the E.L. undertaking and the dust destructor. 

City.—The Court of Common Council has decided to oppose all 
the electric bulk supply Bills at present before Parliament, 
including the L.C.C. Bill, as the Court is of opinion “that the 
question of the supply of electricity in bulk in the Metropolitan 
Police area should be in the hands of a special representative body 
of the ratepayers.” 

CaMBERWELL.—The Finance Committee has decided in favour of 
approaching the B. of T. again in regard to making regulations to 
provide for supply companies showing an independent allocation of 
their expenditure relating to the borough, and also to provide for a 
representative of the Council to attend the audits, with power to 
raise any question which may be deemed pertinent thereto, and to 
appeal to the Board i> any case that may be deemed necessary. 

L.C.C.—On Tuesday last the Council resolved to lend £44,850 
to the St. Marylebone Borough Council for the provision of elec- 
tricity meters and £12,000 on account of £15,000 required to pur- 
chase two storage batteries, and £14,905 to the Shoreditch B.C. for 
the installation of four additional boilers and accessory plant. 


Malden and Coombe.—The Kingston-on-Thames T.C. 
has, at the request of the U.D.C., decided to meet representatives 
of the latter body and discuss the question of supplying energy to 
the district for E.L. 


Malton.—The L.G.B. has surcharged the surveyor of 
the U.D.C. with £30 10s. 10d. commission he received from the 
Northern Counties Electricity Co. for work he superintended for 
them whilst the cables were being laid in the town. 


Mining.—Messrs. Hoskins & Llewellyn, at their British 
Top Pits, Talywain, have just installed electric in place of steam 
plant. A sub-station has been built for transforming the 11,000- 
volt supply from the South Wales Electrical Power Distribution 
Co.'s station at Cwmbran. 


New Zealand.—W arHi1.—In regard to our note on the 
plant installed at the Waihi Junction Gold Co.'s mines in last 
week's issue, we omitted to mention that the whole of the plant 
referred to was erected under the supervision of Mr. A. E. Arm- 
strong, & former member of the staff of Messrs. Richardsons, 
Westgarth & Co. ; he is at the present in charge of the station. 


Shildon.—The U.D.C. has decided to light the whole 
of the town by electricity, and has accepted the tender of the 
Northern Counties Electricity Supply Co. for public lighting. 


South Africa.—Easr Loxpox.—A Cape Town paper 
says that the T.C. has decided to obtain the services of two experts, 
probably the Electrical Engineers of Durban and Johannesburg or 
Cape Town, to investigate and report on the conclusions arrived at 
by the town electrical engineer. 

OBANGE RiveR COLONV.— The Gorerninent (Gazette of the Orange 
River Colony of March 30th, contains the text of regulations to 
be conformed to by all corporations, municipalitiee, companies, or 


private individuals in connection with the supply of electrio 
energy for the purposes of power or lighting in the Colony. The 
Gazetla may be seen at the Commercial Intelligence Branch ‘of the 


Board of Trade, 73, Basinghall Street, E. C. 


South Bank.—The U.D.C. has decided to consult an 
expert with regard to the E.L. question. The Council possesses its 
own order, and offers of a supply of energy in bulk have been 
received from the Cleveland and Durham County Electric Power 
Co., and the Cargo Fleet Iron Co. 


Strood.—The B. of G. has appointed a committee to consider 
the advisability of having the E.L. installed in the workhouse. 
The Kent Electric Power Co. has submitted a scheme. 


Walmer.—Messrs. Foote & Milne have submitted to the 
T. C. terms upon which they are prepared to take over the Council's 
powers under the E.L. order, and these are to be considered by a 
Committee. 

West Bromwich.—The Electric Lighting and Power 
Committee has reported that the revenue from the sales of energy 


during the financial year ended March 31st last amounted to 


£13,146, as compared with £11,566 for the previous year; an increase 
of 134 per cent. 


West Ham.—The Corporation recently applied for 
sanction to borrow £62,300 for the extension of ite electricity under- 
taking. An inquiry was held last week by Mr. Ross Hooper. The 
inspector pointed out that the Corporation was asking for money to 
buy machinery for the purcbase of which they had already received 
the cash. There was also a question of excess expenditure on 
previous sanctions. The inquiry was adjourned to enable details to 
be prepared. 


Worcester.—A report has been prepared by the borough 
electrical engineer, Mr. C. M. Shaw, on the electricity undertaking. 
On this report, the Electricity Committee has recommended the 
removal of the steam plant from the Powick station. The net cost 
of the necessary alterations is estimated at £5,000. The cost of 
generating 950,000 units by steam plant at Hylton Road, and 
380,000 units by water-power only at the Powick station, under the 
new conditions, is estimated to effect a net saving of £702, as com- 
pared with the 1905 works coste. We understand that the plant to 
be removed from the Powick works is to be scrapped, and new 
machinery substituted for it at the Hylton Road station. As the 
cost of the former plant has not yet been fully paid. off, the cost of 
the scheme is to be put to a suspense account to run for a term of 
15 years. The Committee's recommendation has been adopted by 
the T.C. 


TRAMWAY and RAILWAY NOTES. 


Argentina.—A South American contemporary states that 
inter-suburban electric traffic is gradually being introduced into 
Argentina. The first line of this description to be constructed 
was the one from Avellaneda to Quilmes, which has found great 
favour with the public, and already has a heavy passenger traffic. 
The next line to be started was that from the Federal Capital to 
Adrogue, the work being carried out by a local company. It is 
now stated that work is to be commenced immediately on the line 
from the capital to Lujan, which will pass through Ramos Mejia, 
Moron, Merlo and Moreno. The capital for this line, amounting 
to £400,000, has been found in London and Berlin. The electrifi- 
cation of the line of the Lacroze Co. to San Martin is already in 
hand, and it is probable that the Varela concession fora line to the 
Tigre will be taken up before long. Rapid electric traction to the 
suburbs is now more necessary than ever. The lines already 
working show the necessity for the construction of other lines. It 
ean now only be a matter of a few years before the railway 
companies serving the suburbs adopt electric traction. It is stated 
that one of the companies intends to do so in the near future, 
and other companies have also been preparing estimates. The 
economy of this mode of traction, when compared with steam, has 
already been made manifest. The city is growing too fast, and the 
inhabitants are only awaiting the means of rapid transit to move 
out to the suburbs in great numbers. 


Bingley.— The B. of T. has informed the U.D.C. that 
itis not prepared to grant any further extension to the Mid- 
Yorkshire Tramways Co. for commencing the construction of the 
tramway through the district. 


Blackburn.—The income from the Corporation tram- 
ways during the past year amounted to £51,629, and this was more 
than absorbed on the debit side. There is a loss recorded of £683, 
compared with £2,792 last year, and £5,138 in 1904. The total 
deficiency on the Blackburn tramways amounts to £12,798, and to 
meet this £6,000 has been transferred from the general district rate, 
leaving a balance of £6,798. 


Bombay.—The conversion of the tramways to electrical 
working has been commenced. The trolley system has been adopted, 
and the cars will be double-decked, with roof covers, seats on the 
upper decks being priced higher than those below. 


— — MÀ — — — —  — c 
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_~ Burnley.—In a Parliamentary Bill 
the Corporation has decided to seek powers to 


ward next year, 


eed, when the time is ripe, with various tramway lines. 


THE 


to be brought for- 


ne is 


to Harle Syke, an adjoining village, and the others are relief lines 


to the present town system. 


Chile.—Messrs. Francisco Huneeus and Luis Claro Solar 


have been authorised by the Chilian Government to execute the 
necessary works for the substitution of electric for steam traction 


on the Central Railway between Santiago and 


Talcar. A generating 


station is to be established 18 kilometres from Rancagua ; the enérgy 
will be derived from the River Chacapoal. 


Continental Notes.—lrALY.—A concession has been 


granted to the Belgium Tramway Co. to construct 
electrical tramway from 
extension of one of the lines 
Naples. 3 


and work an 
Miano to Secondigliano. This is an 
already working to the outskirts of 


The Council of State has granted a concession for the construction 


of a funicular railway 


on the Campagli Mountain, near Varese, and 


permission to extend the electric tramway line running from Varese 
to the station at the foot of the mountain. ; 
Brrcrow.—The report of the Société des Tramways Electriques 


. de Gand, of Ghent, 


£12,496. 


for the last financial year shows a loss of 


Croydon.— The Tramways Committee of the B. C. took over 
sole management of the tramways on the 30th ult. from the B. E. T. Co. 
The Council decided to invite tenders for a new water-car, the cost 


mot to exceed £1,000, 


and to let spaces on the cars for advertise- 


ments, the estimated additional revenue thus derived being £1,500 


or £2,000 per annum. The Council also 


authorised the issue of 


advertisements inviting tenders for the overhead construction and 
electrical equipment of the new Whitehorse Road extension. 


Dudley.—The Tramway 


Committee has recommended 


the T.C. to apply for a loan of £90,000 to cover the purchase of the 


_ tramways in the borough. 


Gainsbofough.—Messrs. Godden & Co., of Moorgate 
Street, London, have placed before the Council a tramway scheme 
with through connections to Morton and Walkerith. The Council 
has asked for fuller information. 


Gloucester —The T. C. has considered the special report 


of the general manager of 


the Light Railways on the financial 


position of the undertaking, summarised in our last, issue, and has 
adopted his recommendation to abolish the halfpenny fares. 


Leyton.—The B. of T. has informed the U.D.C. that it 
has granted an extension to April 12th; 1907, for the completion of 
the works authorised by the Walthamstow and District Light Rail- 


way Order, 1903. 


Liverpool.—The first annual report issued by Mr. C. W. 
Mallins, who succeeded the late Mr. C. R. Bellamy as head of the 


Liverpool 


Corporation tramways, has been issued, and shows that 


in 1905 119,123,644 passengers were carried, from whom a revenue 


of £550,064 was obtained. 


The number of miles run was 


12,067,033. There are now 25 tramway routes in the city, The 


increase in passengers 
over 1904. The cost. 


was 2 per cent., and in receipts 17 per cent. 
of maintenance and renewal of the overhead 


equipment was £5,67 1, compared with £4,809 in 1904. All of the 
351 cars authorised by the Committee to be fitted with top covers 
have been so fitted and are in use. The Liverpool plough life- 


guard, Mr. Mallins 


states, has maintained its reputation ; in 


the course of the year 89 people fell in front of cars, or were 


knocked down, all of 


whom were pushed clear of the metals with- 


out any serious injury resulting. Four fatal accidents occurred in 
the course of the year, while 22 fatal accidents were caused by 


other vehicles. "The 


carried was 1 to 29,7 


ratio of tramway fatalities to passengers 
80,911. As regards fares, the penny fares 


predominate, 106,353,445 penny-fare tickets being sold during the 


year, this being 89°28 per cent. of the whole. 


In all, 84,139 


passes and departmental tickets were issued during the year, viz., 
to servants, 45,074 ; to police, 24,000 ; to officials, 12,615 ; and to com- 


mittee, 2,450. The 


number of cars arriving at and leaving the 


Pierhead, the eastern terminus, during the most busy times, was 


5,838 per day. 
of the city per day. 


269, as against 234 in 1904. 


rq" — . 
The full total showed 7,679 cars to run in and out 


Prosecutions for tramway offences numbered 
The lost property found in the cars 


numbered 22,891 articles, an increase of 3'1 per cent. over the 


number in 1904. 


London.—^uor 


EDITCH.—The P.C. has received a com- 


munication from the chief engineer of the L.C.C. giving informal 
notice of intention to proceed with the work of the electrification, on 
the underground conduit system, of the various tramlines in the 


borough. 


Manchester.—Reports of irregularities at the Hyde Road 
cars-heds of the Manchester Corporation led to the appointment 


of a sub-committee 


to investigate. It has reported that what 


occurred was of a trifling nature, and that arrangements will be 
made to prevent any similar irregularities arising in future. 


Mansfield. —The T.C. has informed the B. of T. that 
it objects to the proposal of the Mansfield and District Light Rail- 


way Co. to utilise their lines for goods traffie between the hours of 


8 p.m. and 8 a. m,, nnd to use clectric locomotives with trailers, each 
capable of carrying 10 tons. : 


coal from neighbouring collieries to the town, and it is held that 
the traffic would constitute a danger to the public and a nüisanes 


n * 7 é 
The idea of the company is to convey 
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to people living alongside the line by preven 
at night. 

Middlesex.—The County Council ` 
consented to the Metropolitan Electric Trar 


Harrow Road and Paddington Tramways 


value of the horses, cars, stores, &c., owned 
pany. The county engineer reported havi! 
of the Metropolitan Electric Tramways, à: 
of £4,308 was payable by the County Cou 
respect of works carried on in connection 


Order 1901, and Railways 2 and 3, Order 1: 


— ———MÀÁ 


TELEGRAPH and TELEP 


Argentina.—The report of the 
Telegrafica Telefonica del Plata for 1905 sh 
ing was most satisfactory. The profits an 
which, with $1,781 carried over from 1904 
pesos for distribution. A dividend of 12 | 
declared. As a new cable is required to 
is proposed to set aside a certain amount 
have to call up new capital. 


Bristol.—The direct main trunk 
Bristol and Liverpool was completed towa 
1905, and delays in obtaining commun! 
frequent than formerly. Additional tran} 
construction from Bristol to London, t« 
Taunton (two circuits), and to Weston-su) 
about to be commenced to Southar 
Plymouth. 


Continental Notes.—Sparn.—' 
Barcelona Chamber of Commerce has ente 
the Spanish Government, with a view to 1 
phone system of the country, and the est: 
tion with Paris. 

IrALy.— The President of the Florenc 
has applied to the Minister of Posts an: 
to the establishment of direct telephon: 
Florence and Turin. 

. GgRMANY.— According to the Continen 
establish automatic telephone instrument 
The apparatus is to be fixed to a pillar, tl 
be decided. 


Forfar.—In order to compel the 
to reduce the charges for telephones used 
out the county, the County Road Board 
tinue the wayleave agreement, under whi 
6d. per pole per annum. This appears 
ceeding. 


Glasgow.—The City Improvemei 
a policy of pin-pricks, has declined th 
Telephone Co. for permission to erect 
rests on the roofs of certain tenements. 


Swansea.—According to the lh 
poration telephones for the year ended 
revenue amounted to £4,742 and the ex] 
a balance of £1,985, out of which interes 
provided, amounting together to £1,451, 
£534, as compared with £287 shown in t 
covered a period of 17 months’ working 
on the system amounts to £27,173. 


Telegraphic interruptions à 
CABLES, 


Trinidad-Demerara (No.1.) .. T T 
Dominica-Martinique .. T * T 
Bt. Lucia-Martinique .. ee ne oe 


Reissa-Issa (Yemen) Camaran RA "P 
Cayenne-Pinheiro es T ee ee 
Port Arthur-Chifu (Closed) .. ee ia 
Tarifa-Tangier .. * P ee oe 


Jamaica-Colon .. e» ee T 
Cadiz-Tenerif 

Tangier-Cadiz 

Cayenne-Paramaribo 

Sydney-Nelson ae "E 
. LANDLINES. 
Puerto-Barrios .. es - oe ee 
Bachkale-Deliman 

Alep-Bagdad T T 8 

Diarbekir- Bagdad. is b 


Telephone Purchase.— The 
a White Paper, an indenture supple 
February 2nd, 1905, which stipulates | 
31st, 1911, of any private wire busines: 
Co. shall be taken to be three years’ p! 
such business on the average of the tht 
31st, 1911. All matters of difference 
be determined by arbitration, 


Turkish Telegraph Rates.— 
Britain and Turkey in Europe and As 
European Telegraph Co., from May 1: 


———————— ——^—"—AARARARA^A———————"" 
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per word. The direct Wheatstone working now obtaining on all 
the company's circuits is to be extended to the London-Constanti 
nople section, telegrams being transmitted direct to that place 
without intermediate retransmission by automatic Wheatstone 
working over the company’s lines and the cable of the Black Sea 
Telegraph Co. 


Wireless Telegraph Conference. — The German 
Government bas issued invitations for an International Conference 
Qn wireless telegraphy to meet on June 28th. Twenty-three States, 
in addition to the seven which took part in the last Conference, 
have been invited to send representatives. 


Delegates from the British Board of Trade, Post Office, Colonial’ 


1 Foreign Otlice, India Office, Admiralty and War Office will 
atten 


Wireless Telegraphy.— It is stated that the Admiralty 
intends to constitute the wireless telegraph operators an inde- 
pendent department, trausferring them from the signalling depart- 
ment, to which they are at present attached. 

Experiments nre to be made at the U. S. Government'a torpedo 
station at Newport, Rhode Island, to ascertain whether com- 
munication by wireless telegraphy can be had with submerged 
submarine boats. 

The Cninese Government has arranged to establish several 
stations for experiment with Marconi's system of wireless tele- 
graphy. Apparatus has been installed on four Chinese men-of-war, 
and at Tientsin, Peking and Paotingfu. 

The Argentine Minister of Marine intends to erect several wire- 
less telegraph stations in the far south. The cost for five stations 
would be 150,000 pesos, and each station would have a radius of 
1,000 kilometres. 

The Egyptian Government has approved a project of law for 
making wireless teleyraphy a monopoly of the State. It is pro- 
posed to enter into negotiations with the Marconi Co. for the 
installation of communication by wireless telegraphy with Europe, 
the Indies and British South Africa. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


High and low tension cables for 


Bedford.—May 23rd. 
Sce “ Official Notices " April 27th. 


the Electricity Department. 


Belfast.— May 10th. Two turbine water wheels, electric 
generators and pumps, for the Purdysburn Asylum. Specification 
to be seen at the office of the Resident Medical Superintendent, at 
Pardysburn. 


Bermondsey.—May 15th. Condenser, cooling tower, 
and arc lamp lowering gear. Sec “ Official Notices” April 27th. 


» Bermondsey.—Tenders are to be invited from ten firms 
for the installation of electric lirht 4t the Rotherhithe Baths. 


Bexley.—May 5th. Granite setts for the U.D.C. See 
" Official Notices " April 27th. 


Birmingham.—May 8th. 
cial Notices " April 27th. 


Bristol.— One 3,000-Kw. three-phase turbo-alternator ; 
one 500-Kw. and two 300-K Ww. motor-generators ; switchvear exten- 
sions; 30-ton electric crane ; water-tube boilers; and considerable 
other plant for the Electricity Department. See “Official 
Notices " to-day. 


Croydon.—May 16th. 
horse Road Tramways for the Corporation. 
to-day. 


Edinburgh.—May 14th: Arc lamp-posts for the Cor- 
poration. See Official Notices“ April 27th. 


Edinburgh.—May lith. Street lighting are lamps for 
the Corporation. See “ Official Notices“ to-day. 


Electric motors. See ** Offi- 


Overhead equipment of White- 
See ‘Official Notices ” 


Govan.—May 30th. Stores for the electricity depart- 
ment. See "Official Notices" April 20th. 


Three electric watering 


Johannesburg.—June 16th. 
See Official Notices“ 


cars for use on the Council’s tramways. 
to day. 

Leek.—May 14th. Gas dynamo for the U.D.C. See 
“ Official Notices " April 27th. 


Llandudno.— May 7th. Feeder cable for the electricity 
department. See Official Notices” April 27th. 


Poplar.— May &th. 
plant for the Electricity Committee. 
20th. 


Overhead bunker and coal-handling 
See “Official Notices” April 


Rotherham.—May 17th. Advertising rights on the 
Corporation electric cars. See Official Notices” April 27th. 


Salford.—May 12th. Tramway feeder boosters, &c., for 
sub-station. See Official Notices” April 20th. 


Southampton.—May 10th. Storage battery and chain 
grate stoker for the T.C. See Official Notices.” April 27th. 


Spain.— Tenders have just been invited hy the municipal 
authorities of Iznatoraf (province of Jaen) for the concession for 
the electric lighting of the town during a period of ten years. 


Stoke-upon-Trent. —May 20th. Steam dynamo, con- 
densing plant, boosters and balancer, for the electricity department. 
Bee Official Notices” April 27th. 


Swansea.—May 29th. One 600-K w. C. C. steam generator 
with condensing plant, piping, &c., for the Corporation. See 
“ Official Notices " to-day. í 


Warrington.—May ŝth. Motors for the Electricity 
Department. See “ Official Notices " April 27th. 


CLOSED. 


Chester.—The T.C. has accepted the tender -of Messrs. 
R. W. Blackwell & Co., Ltd., London, for the extension of the City 
tramways to the Boughton suburban district, at £11,955. 


Dover.—The T.C. has accepted the tender of the Haste 
Pump Co., Ltd., for the supply of condensing plant for the elec- 
tricity works, at £487. 


Ebbw Vale.—The U.D.C. has accepted the tender of the 
British Insulated & Helsby Cables, Ltd., for supplying and fixing 
the overhead wires for the E.L. installation, at £6,915. 


Greenock.—At the last Council meeting, Mr. Robertson, 
the cngineer, submitted offers for engines, electrical plant and 
condenser, from which it appear2d that by purchasing the plant in 
sections a saving of £800 would be effected. He recommended the 
acceptance of the offer made by Messrs. Belliss & Morcom for two 
engines, and the offer of Messrs. Mirrlees, Watson & Co. for con- 
denser; but ax one of the firms asked to tender for the electrical 
plant, and only replied that morning, be suggested that this 
section of the plant should be held over for further consideration. 
The Council agreed to accept the recommendation of the enginecr 
for the engines and condenser, and remitted to a committee to 
deal with offers for the electrical plant. 


Halifax.—The Electricity Committee has accepted the 
tender of Messrs. Leopos & Knowles, of Willesden, for a 32-H.r. 
motor tower wagon, for £675. 


Hull.—The E. L. Committee of the T. C. has accepted 
the tender of the Underfeed Stoker Co. for stokers and coal- handling 
plant, at £2,518, and that of Messra. Körting Bros. for pipework, — 
&c., at £3,127. 


Leyton.—The T.C. has accepted the tender of Recorders, 
Ltd., for the supply of six traffic recorders for the tramways, at 
£35 leach, plus 2s. per key, and that of Messrs. Edgar Allen & Co., 
for points and crossings for the car depôt, at £621. For the latter 
Messrs. Hadfleld's Steel Foundry Co., Ltd., tendered at £677 10s. 


London.—IsniNaTox.—The Lighting Committee has 
provisionally accepted the following tenders for annual supplies :— 


Sloan Electrical Co., Ltd., carbons. 

De Grelle Houdret & Co., arc lamp globes. 
Ferranti, Ltd., transformers. 
British Insulated & Helsby Cables, Ltd., cables. 

Seven tenders were received for the supply of cables required 
for the extension of arc lighting authorised by the Council on 
March 2nd. The‘tender of the British Insulated & Helsby Cables, 
Ltd., has been provisionally accepted, at £10,392. 


HaMMERSMITH.—The B.C. received the following tenders for 
annual supplies of carbons :— 
Geipel & Lange i» 23 - . £271 


Mayer & Co. n we oe és oe 310 
Sloan Electric Co. ee . e ee oe ee 331 
General Electric Co. ea cr oe si 334 
Pistalozzi & Co, ee ee oo ee ee 360 
C. R. Heap š is MEN A Sie 361 
Johnson & Spaa. a kè ed d 376 
Improved Electric Supplies T as oe 884 
Electrical Co. ee ee oe 412 
International] Electric Co. sf Vos pis 447 
Siemens Bros, & Co. .. (T quality) 522 
Brush Electrical Engineering Co. 608 
Siemens Bros. & Co. . (A quality) 671 
International Electric Engineering Co. 756 


The engineer reported that, having regard to fhe great importance 
of obtaining satisfactory carbons, it would be advisable that one 
half of the carbons required during the present year should be 
obtained from the Sloan Electric Co., the contractors fur last vear, 
and that he be instructed to test carefully the samples received 
from other tenderers, with a view to a contract being entered into 
for the supply of carbone for three years. This suggestion was 
agreed to, 
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BERMONDSEY.— The B.C. has accepted the following tenders for 
old material at the generating station :— 

Hargrave & McCraight, for lead-covered cable, at £82 10s. per ton, and for 
rubber cable, at £12 5s. per ton. 

A. Learoyd, for old lead, at £14 17s. 6d. 

E. Harrison, for old "on; at £2 10s. per ton, lamp ends, at £2 Is. Sd., and carbon 
ends at 1s. 6d. per cw 

Glover & Co., £10 18s. 9d. for 69 joint boxes of their own make, 


The following tenders have been accepted for the removal of 
clinker, &c., from the generating station :— 
J. Harris, clinker and dust, at a charge to the Council of 1s. per ton. 


London Electron Works (for three years) to pay the Council 18s. per ton for 
bright tins, and to cart away scrap metal free of charge. 


L.C.C.—The Asylums Committee of the L. C. C. have received 
the following tenders for the installation of electric lighting and 
power (excluding generating plant) at the Long Grove Asylum: — 


Lea & Warren, London and Kettering .. (accepted) £11,200 
Bromley, Batstone and Kirk, een es a as 11, 
Jackson Bros., London «s "m 


* 


R. Cort & Sons, Ltd., London: 12,336 
Bevan & Sons, Ltd., London . 19495 | 
Cox-W rs, Darlington 12,582 ! 
W. Winn, London 12,675 
W. J. Furse, Nottingham 12,700 
W. Fryer & Co., London : ` 12,769 
Army and Navy Auxiliary Stores, London 2,880 
T. Potter & Sons, Ltd., London , 12,995 
Sweet Bros., London à "m is - Sie 13,655 
Buchanan & Curwen, London n và $^ we 8,880 
Tamplin & Makovski, Redhill - V" 80 18,883 
H. A. Jackson & Co., Blackburn. " vw 13,995 
J. E. Spagnoletti & Co., London * me ^ 14,000 , 
8. S. Cozens, London és * 5 „ 14,317 
- Dargue, Griffiths & Co., Liverpool a 32 A 14,448 
Hooper, Neary & Co., London aa 14,976 
- G. N. Haden & Son, Trowbridge 15,427 
Strange & Son, Ltd., * 15,654 
Bailey, Grundy and Barrett bridge . is 15,750 
T. Hiscock, Hounslow . z HA 15,935 
Strode & Co., London .. , r T ae 16,973 . 
W.G. Heath & Co., Plymouth is e» * as 16,000 
W. H. Arundell, Maidenhead si ix " 16,300 
F. A. Glover & Co. de 2 i 16,500 
Tyler & Freeman, : 16,542 
Edmundson's m pirar herras N Ltd., London . 17,048 
New alternative tender 16,550 
J. O. Grant & Taylor, London A T ‘ 16,586 
G. Hartland, Bowden & Co, Manchester . us "T 16,814 
Wm. Dibbed, Southampton m zó ; T - 17,027 
Wm. Mackie & Co., London .. a dá id &s 19,127 
E. D. Triswell, London i ] us ME. o MART 


PoPLAR.— The B.C. has TR the offer of Messrs. Charles 
Webster, Ltd., to purchase for £300 thé crane, motor and grab, in- 
stalled at the "Bromley depót in 1901, in connection with a scheme 
for delivery of coal per barge at the depót wharf, and transference 
in tramway trucks to the electricity works. This scheme having 
been abandoned, the Council had no further use for the crane. 


Middlesex.—The County Council received the following 
tenders for the construction of Railway No. 10 (Edgware Road 
extension) Order 1903 :— 


Dick, Kerr & Co. 


£9,099 
Mowlem & Co. .. 


(accepted) 
T es 10,152 


25853 Wimpey & Co. .. 
Wall, Ltd. - 


Southampton.—The T. C. has received the following 
tenders for the reconstruction of the electric tramway in the 
Avenue :— 


John Douglas ix n £1,880 | Wm. Griffiths & Co., BW o ee RELAY 
Johnson & Phillips, Ltd. " 1,400 wA Trentham  .. è .. 1,900 
F. Grace is F.Osman .. " .. 1,994 


. 14 T 
R. W. Blackwell BOO. a £2,054 


South Shields.—The British Westinghouse Co.’s tender 
has been accepted for the supply and delivery of 15 new cars, for 
the Corporation. 


Spain.—An order has been placed with Messrs. Bruce 
Peebles & Co., Ltd., for the complete electrical equipment of the 
mines of the Esperanza Copper and Sulphur Co., Ltd., at Thielva, 
in Spain. This order, which was placed under the advice of Messrs. 
Addie & Pringle, consulting engineers, includes a central station 
with three large gas driven sets, switchgear, cables, transmission 
lines and motors. 


Swindon.—The District Hospital Board has received the 
following tenders for the installation of the electric light at the 
Hospital :— 


W. J. Friar & Co., London J. Breakwell, London T. .. £179 


(accepted) £121 | Bays & Co., Swindon "m ;* Aa 
Read & Co., Swindon 180 | Hutton Bros., Swindon  .. 8 18 
Li, Howell, Swindon .. £198 


Sydney G. S. W.). The Council has accepted the tenders 
of the following firms * the supply of D.c. and a.c. motors for the 
next 12 months :— 


DIRECT CURRENT MoTons.—À to 5 H.P. inclusive.— Robbins & Myers Co., 
Springtield, Ohio. 

6 to 25 H. p. inclusive.—Electromotors, Ltd., Openshaw, Manchester (through 
their Australian agent, Mr. T. K. Steanes, Sydney). 

ALTERNATING CURRENT oo —4 to 5 H. r. inclusive.—The General Electric 
Co., Schenectady, N.Y 

6 to 95 U. P. inclusive.—The Westinghouse Electric and Manufacturing Co., 
Pittsburg, P.A. 


Wimbledon.—The U.D.C. has accepted the tender, at 
£110, of Messrs. Jukes, Coulson, Stokes & Co., for the supply and 
erection of constructional steel and ironwork for the gallery round 
the engine room at the electricity works. 


à FORTHCOMING EVENTS. 


To-day's Events (Friday, May 4th).—At 9 m. Royal Institution. Hon. C. A. 
Parsons on The Steam Turbine on Land and Sea.“ 


Monday, May 7th.—At 7.80 p.m. Society of Engineers. Meeting. 

Tuesday, 8th.—At 8 p.m. I.E.E. (Glasgow.) Annual general meeting. 
uA C. O. Bastian on Observations on the Mercury Aro and Some 
Resultant Problems on Photometry.” 

Wee, May 9th.—At 3.30 p.m. I. E. E. (Birmingham). Visit to the Cor- 
poration nan new ian station, Summer Lane. Annual meeting aíter 
at Gran 


i Thursday, May 10th ferens p.m. I. E. E. At Society of Arts. AO nae discus- 


sion on Long Flame Arc Lamps," by L. Andrew 
Friday, Mar s —At8 p.m. Junior Institution of Engineers. Mr. A. Hunter 
“ The Structural Design of Factories.” 
; At8T E m. Physical Society. Mr. A. Russell on“ The Effect of a Rapid 
oe on the Throw of a Galvanometer.“ Exhibition of 
mann Capillary Dynamo and Electromotor," by Prof. H. A. 
W n. “Exhibition of an Apparatus for Demonstrating the 
Movements of the Diaphragms of Telephonic Transmitters and 
arestigi and the Current Flowing into and out of the Cable during 


At 81 p.m. Association of Engineers-in-Charge. Annual meeting. 


THE ELECTRICAL ENGINEERS R.E. (VOLS.). 


| THE following orders are issued :— 


Nerd May 7th.—‘* A“ Company, infantry drill, 7 p. m.; practice tournament, 
p.m. 


Tuesday, May 8th.—'* B ” Company, infantry drill, 7.30 p.m. ; practice Tourna- 
ment, 9 p.m.; medical examination, 7 p.m. 


Wednesday, May 9th, —Detachments for Tournament, full dress parade, head- 
quarters, 7 p.m. 


Thursday, May I0th.—'* C" Company, infantry drill, 7.30 p.m. 
Friday, May llth.—“ D ” Company, infantry drill, 7 p.m. 
Saturday, May R closed 12 noon. 


J. H. S. PHILLIPS, Captain 
For O. E. E. R. E. (v.). 


NOTES. 


The Recent Tramway Exhibition. — Our readers will 
be interested to learn that the third Electrical Tramway and Rail- 
way Exhibition was opened on Friday last by Lord Derby, who 
remarked that Belfast and Edinburgh were the only large towns in 
the country still without electric tramways, though Belfast would 
soon have the reproach removed. The foregoing item of—intel- 
ligence—appeared in the Daily News of Saturday last, with other 
particulars relating to the Exhibition, which, we believe, will 
remain open until July 14th last year. It is rumoured that an 
Electrical Exhibition will be opened at Olympia during the autumn 
of the same year, and that the General Election will be held early 
in 1906. Doubtless our esteemed and up-to-date contemporary 
will report these events in due course. 


Society of Power Company Officials.—The first 
convention of the Society of Power Company Officials was held on 
Friday and Saturday last week in Glasgow, under the auspices of 
the Clyde Valley Electric Power Supply Co., the society having 
been founded recently for the purpose of facilitating the inter- 
change of information and discussion on problems relative to 
power company work. Representatives of the following companies 
attended :—South Wales Co.; Cleveland and Durham; Yorkshire; 
Lancashire; Fife ; Scottish Central ; Clyde Valley; Kent and North 
Metropolitan. 

On Friday visits were made to the two power stations at Yoker 
and Motherwell, and to the various sub-stations and certain of the 
consumers’ premises, where some of the most up-to-date and novel. 
methods of driving have been adopted. The directors of the Clyde 
Valley Co. entertained the society at the Grosvenor Restaurant in 
the evening, under the presidency of Sir David Richmond. 

The society met on Saturday morning (Mr. Gamlen, the president 
of the society, being in the chair, supported by Mr. Starr, the vice- 
president, and Mr. Woodhouse, the secretary) for the reading and 
discussion of problems connected with the business, and the dis- 
cussion proved to be of such importance that an adjournment was 
made for lunch, and discussions being continued during the 
‘afternoon. 


Football.—We are informed that the Phillips’ Charity 
Cup, which was given for the benefit of the Buxton Football Club 
in an open competition to all trades and workshop teams, has been 
won by the Electricians and Gas Workers, who beat the Clerks by 
4 goals to 2 in the final, Mr. W. J. Leeming; chief electrical engi- 
neer, playing in goal. The competition has been keenly fought, and 
the proceeds will amount to about £100. p 

International Congress of Chemistry.—At this 
congress at Rome last week, Mr. Sherard Cowper-Coles, of London, 
lectured on the most recent methods for the 8 refining 
of copper. 
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The LONG ISLAND CITY POWER STATION of the PENNSYLVANIA RAILROAD. 


By W. N. SMITH aad DUDLEY W. WALTON. 200] 


ELECTRIC traction is now replacing steam on about 41 vicinity of New York City. Tunnels are now being 
miles of the suburban division of the Long Island Rail- constructed beneath New York City and under the East 
road around Long Island City, eastward of Brooklyn, and Hudson Rivers to bring the Long Island and Pennáyl- 


and various exten- 
sions are in active 
progress, the whole 
being the first por- 
tion of a compre- 
hensive scheme of 
electric railroad 
operations by the 
Pennsylvania Rail- 
road. 

The Pennsyl- 
‘vania, New York 
and Long Island 
Railroad is the sub- 
sidiary organisa- 
tion through 
which the Penn- 
Sylvaniu Railroad 
is carrying on 
this work in the 


BÉ æ 
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vania Railroads 
into the new ter- 
minal of the latter 
company, which! is 
now being cbn- 
structed 5 95 5 
31st aud 35rd 
Streets and hu 
and 9th Avenues, 
New York City. 
The contract for 
the construction: of 
the tunnels under 
the East River is 
in the hands' of 
Messrs. S. Pearson 
and Sons, an E nelish 
firm. Plans are 
published, but 
not yet authorised, 


Fig. 2.— VIEW. IN THE 


ENGINE Room: _WEsTINGHOUSE-Parsoxs 5,500-Kw. TURBO: GENERATORS. } 
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for the connection of the united lines with the tracks of New 
York, New Haven and Hartford Railroad by means of a 
bridge over the East River to the north ward of Long Island 
City. 

The scheme for electrifying these lines originated with the 
determination of the Pennsylvania Railroad to establish a 


Fic. 3.— VIE w OF THE GOYERNOR Ex D OF A 5,500-K w. TURBINE UNIT. 


terminal in the heart of New York City (Manhattan Island). 
The plans provided for two main generating stations, one in 
New Jersey and the other at Long Island City, on the East 
River; this latter power station is described below..“ 

The station is available for water-borne coal and for an 
unlimited supply of salt water for the turbine condensers, iand 
when ultimately oper- 
ated in conjunction 
with the New Jersey 
power house, will be 
approximately in the 
centre of traffic density. 

The roof and floors 
of the power house, 
figs. 1 and 12, are of 
reinforced concrete car- 
ried on the steel frame- 
work of the building. 

The four steel 
smokestacks, which are 
each 275 ft. high and 
16 ft. inside diameter 
at the top, are lined 
with bricks. 

One half of the 
building space is occu- 
pied with the present 
structure, which is 200 
ft. by 262 ft. outside 
measurement. The 
boiler house is 103 ft. 
wide inside, the engine 
room 66 ft., and the 
electrical galleries 25 —Á "T 
ft. wide. The boiler Erb nm 5 
house proper is 82 ‘ft. VERSUS T 
high to the top of the 
parapet, and the engine 
room 70 ft. The coal 
bunker enclosure, superimposed on the boiler house is 60 ft. 
wide and its parapet is 118 ft. high. 

The decision to use steam turbines governed many 
details of the equipment. The generating plant is 
divided into units and groups of units, which can be 
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operated to any degree of combination, and largely follows 
the arrangement adopted at the Lot's Road power station 
of the Underground Electric Railways Co. (ELECTRICAL 
REVIEW, June 9th and 16th, 1905). 

The boiler plant consists of 32 Babcock & Wilcox water- 
tube boilers, set in batteries of two; boilers each, eight 
batteries on the iground floor, and 
eight on the floor above. The boilers 
are designed for a working pressure 
of 200 lb. per sq. in.; each has a 
total heating surface of 5,243 sq. ft., 
and is supplied with a superheater, 
working at 200? F. 

The coal bunker has a capacity of 
5,200 American tons. A coal tower rises 
toa height 170 ft. above the adjacent 
dock, and the coal-hoisting machinery 
can handle 800 tonsa day. The coal 
bucket is of the clam shell type, and 
holds 2 tons. The hoisting machinery 
is operated by steam, and the filling, 
raising and emptying of the shell is 
under the control of one man; the 
round trip occupying 45 seconds. 
The coal is weighed automatically, 
and the average cost of raising it 
from the barge and depositing it in 
the bunker is 5'118d. per ton. The 
coal is fed from the bankers through 
spouts to the hoppers of Roney stokers. 
In each furnace the clinkers are disinte- 
grated by means of steam jets and the 
ashes fall away by gravity, and are con- 
veyed by motor-driven buckets to an 
ash bin of 300 tons capacity. The 
mechanical ash bucket holds 1,500 lb., 
and is raised and emptied under the supervision of one 
attendant in 34 minutes. 

The arrangement of flues, economisers, and dampers is snch 
as to permit the operation of eight boilers on one tur- 
bine, but interchangeability of portions! of the boiler and 
economiser plant is also provided: for. One economiser 
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Fic. 4.—THE SwITCE- OPERATING GALLERY, SHOWING CONTROL BoARD, &c. 


serves two batteries of boilers. The system of feed water 
and steam piping is also looped and cross connected, and all 
systems of piping are painted on a definite colour scheme. 
For the initial equipment, three main generating units. 
have been installed, consisting of steam turbines directly 
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connected to three-phase 11,000-volt generators of the 
revolving field type. "The turbines are of the Westinghouse- 
Parsons single-flow type rated to develop 5,500 xw. with 
175 Ib. steam pressure and 274 in. vacuum, when running at 
750 r.p.m. A general view of the three turbine units is given 
in fig. 2. The present building w:ll accommodate three 
more turbines, and when the entire site is built over there 
.will be 96 boilers and electrical machinery aggregating 
105,000 E.H.P. 

The turbines are practically identical in construction with 
those installed at Lot's Road power station, but were built 
by the Westinghouse Machine Co., East Pittsburg, Pa. 

The speed of the turbine is varied by a little motor, which 
is controlled by suitable switch gear placed in the operating 
gallery, as is usual with this class of plant. Each turbine is 
also fitted with the usual automatic safety stop arrangement 
which shuts off the steam supply in case the speed exceeds 
a predetermined limit. 

For distributing oil to the turbine bearingsa storage tank 
8 ft. dia. x 14 ft. 8 in. deep is provided, from which oil, is 
fed by gravity to the bearings, passing thence to a filter tank 
from which it is automatically pumped back to the storage tank 
again. There are abont 5,000 gals. of oil in this system, and 
about 90 gals. per min. is circulated: through each turbine in 
operation. 

A separate condenser of 20,000 sq. ft. cooling! surface ‘is 
installed directly 
under each turbine : 
the circulating 

water is obtained 
froin and returned 
to the East River, 
by means of con- 
crete tunnels, each 


10 ft. diameter, 
under the boiler 
bouse. The intake 
is guarded — with 
screens and an ice 
fender; and in the 


event of freezing a 
hot. water supply is 
available. 

A somewhat un- 
usual feature has 
been introduced to 
prevent the serious 
deterioration 
usually occurring 
where salt water is Fic. 
used for circulation 


Fic. 7.— FEEDER GALLERY, SHOWING THE:FEEDER AND GENERATOR CIRCUIT BREAKEBS. 


in surface condensers; galvanic action takes place in any 
event at the expense of condenser tubes, but this is often 
aggravated by the fact that the water and the body of the 
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6.—ViEw or Bus STRUCTURE, 


condenser form a convenient path for stray electric railway 
return currents. 


To 5,500-kw. 
power 
generator 


4 4 4 


3 
ain generator cireuit breake 


Geherator selector circuit breake 


Bus junction 
circuit 
breaker 


Feeder 
circuit 
breaker 


Feeders to aub-stations 


Fig, 5.—Kry PLAN oF GENERATOR AND FEEDER CONNECTION}, 
The metallic con- 
nections of the 
power station equip- 
ment to the city 
piping are through 
two 14-in. water 
mains, which are 
crossed by numer- 
ous trolley lines. 
To prevent cor- 
rosion a shunt cir- 
cuit is provided 
between the incom- 
ing water- pipes and 
the circulating 
water tunnel, in 
order to divert as 
large a proportion 
as possible of the 
current from the 


condensers. This 
is done by the 
. insertion in each 


. water main connec- 
tion of a short piece 
of pipe with an insu- 
lating joint on each end 
of it. These short 
pieces of pipe are then 
connected by cable 
to the outer end of 
the condenser intake. 
Such current as may 
leak from the pipes to 
the water contained 
in them, thus has an 
opportunity to get back 
into the harbour with- 
out going through the 
piping system and the 
condensers. 

Inorder to neutralise 
the effect of such cur- 
rent as might still leak 
past the insulating 
jointe, a small booster 
generator is provided, 
driven by a 220-volt 
motor, the positive pole 
of the booster being 
connected to the heavy 
grounded shunt cable, and the negative pole to seven 
different, points of each condenser, there being an adjustable 
rlieostat in each of these branches of the negative circuit. 


SHOWING SELECTOR SWITCHES. 
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Fic. 8.—SToRAGE BATTERY FOR THE EXCITER SYSTEM. 


It is said that, this 
superimposed volt- 
age can be adjusted 
exactly to counter- 
balance the natural 
galvanic E.M.F.'s 
due to the brass 
tubes, the iron shell 
and the circulating 
water, together with 
the stray E.M.F.'s 
from outside. 

A little switch- 
board panel is pro- 
vided for each con- 
denser, with seven 
rheostats mounted 
on it, and a differ- 
ential voltmeter, 
which can be plug- 
ged to each of thesc 
sections of the nega- 
tive circuit. The 
booster apparatus, 
shown in fig. 11, is 
conveniently situa- 
ted in the elec- 
trical bus gallery, 
directly under the 
operating gallery. 
The rheostat panel 
for cach condenser is 
placed in the engine- 
room basement. 
Patents are pending 
for this system of 
protecting condens- 
ing plants against 
electrolytic corrosion. 

The 5,500 - kw. 
generators are “ star- 
wound," the neutral 
points of the three 
machines -being con- 
. nected to one neutral 
bus, which is per- 
manently grounded 
through a resistance. 

The fields are 
separately excited at 
220 volts: the main 
generators are each 
guaranteed to  de- 
liver 289 amperes per 
terminal at 11,000 
volts pressure and 80 
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to 100 per cent. power factor for 
24 hours continuously, with a rise in 
temperature not exceeding 35? C.; 
and a 50 per cent. greater current 
for two hours, with a rise not ex- 
ceeding 65? C. The generators and 
exciters, and all the high and low 
tension switch gear and control appa- 
ratus, were furnished by the Westing- 


. house Electric and Manufacturing Co. 


Three separate sources are provided 
for exciting the fields of the main 
generators — viz., two .steam-driven 
exciters, one motor-driven exciter and 
a storage battery. The steam-driven 
engine units each consist of a Westing: 
house-Parsons steam ttirbine directly 
coupled to a 200-Kw. b.c. türbo- 
generator, designed to run at 1,800 
r.p.m. . These turbines are designed 
to run either condensing’ or non- 
condensing with 175 lb. steam pres- 
sure and 200° F. superheat. The 
| motor-driven ex- 
citer, also of 200 
KW. capacity, is 
driven by a direct- 
coupled 290K. p. 
three-phase 440- 
volt induction 
motor, placed in 
the operating gal- 
lery. The three- 
phase motor derives 
its current from 
three 175-KW. oil - 
insulated self - Col · 
ing transformers, 
placed in the base- 
ment of the elec- 
trical gallery. 

The main gene- 
rators ure designed 
to run in parallel on 

either of two sets of 
the main bus-bars, 
only one of which 
is generally in use. 
Each generator is 
connected through 
a selector circuit- 
breaker and dis- 


Fics. 10 AND 11.—TURBINE OIL FILTERING PLANT, AND CONDENSER BOOSTER FOR ELECTROLYSIS PREVENTION. 
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connecting knife switches to each bus-bar set. Each 
of the latter is again connected through disconnecting 
knife switches and group selector circuit-breakers to an 
auxiliary féeder bus, from which the outgoing feeders in 
groups of six are tapped through feeder circuit-breakers, as 


shown diagrammatically in fig. 5. | 
Any generator or any feeder group can thus be connected 


to either set of main bus-bars. 


The generator leads pass through the basement to the 
main generator circuit-breakers which are located on the 


feeder gallery, these circuit-breakers are shown in fig. 7. 


The two sets of main bus-bars are arranged down either side 
of the gallery above, in masonry structures, and between 
them are placed the generator and feeder group selector 
circuit-breakers, Successive pairs of the latter switches are 
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employed for any service. The General Electric Co. supplied 
the above H.T. cables, which were tested during 4 minutes 


| 
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ht 


with 30,000 volts. 


A very complete system of signals for intercommunication 
between the engine man and the switchboard has been 
installed, which consists of a number of illuminated signals 


grouped together and located at a point visible from all 
Fig. 2 


parts of the engine room, and a large synchroscope. 
shows the signal board mounted conspicuously on the south 
wall of the engine room, with the synchroscope on the top 
of it. The large letters and figures are illuminated from 


behind when the proper contact keys are pressed by the 


switchboard attendant. A corresponding set of keys at 
each turbine enables the engine man to light the answering 
signals on the instrament panel in the operating gallery. 
The station was planned and built by Messrs. Westing- 
house, Church, Kerr & Co., engineers, for the Pennsyl- 
vania, New York and Long Island Railroad Co., under 
the charge of Mr. George Gibbs, chief engineer of elec- 
tric traction, and under the general supervision of the 
mechanical and electrical advisory committee of the New 
York extension, which is a committee composed of the 
officers of the Pennsylvania Railroad Co. We are 
indebtedzto the Westinghouse Co. for figs. 5, 9 and 12. 
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Fic. 12.——CRoss-SEcTIONAL ELEVATION OF LONG ISLAND City POWER STATION. 


joined under the floor by the group feeder bus-bars, the 
feeder circuit-breakers being located on the floor below. 

Fig. 6 shows the bus structures and selector switches, &c. ; 
all the circuit-breakers are the well-known Westinghouse 
Type C oil switches, arranged for remote electrical control 
from the upper or operating gallery shown in fig. 4. 

Withthe exception of the generator switches, which are 
four-pole in order to accommodate the neutral connection, all 
the oil switches are three-pole. The operating solenoids of 
the oil switches are energised by 220-volt p.c. from the 
auxiliary D.c. station bus-bar; the solenoid circuits being 
opened or closed by A. C. relays, energised from trans- 
formers, situated in the circuits under control. Individual 
manual control is effected from the control gallery, by closing 
the solenoid circuit by a switch which is in parallel with 
the automatic 4. C. relay. 

The operating switchgear includes a generator control 
bench, generator instruments in front of the bench, a feeder 
control board, an exciter and auxiliary D. c. switchboard. 

The auxiliary board controls the supply to all the D.C. 
motors and lighting systems throughout the station, and 
from it is also supplied the energy for operating the various 
oil switches. | 

The arrangement and type of switchgear follows that 
adopted at the Neasden power station of the Metropolitan 
Railway (Enecrrican Review, January 27th, 1905). 

The u. r. cables in the power station are provided with a 
varnished cambric insulation, +2 in. thick, and are protected 
externally by double braiding ; no lead sheathed cables are 


NOTES. 


(Continued from page 718.) 


Institution and Lecture Notes, — INTERNATIONAL 
ASSOCIATION FOR TESTING MATERIALS.—This Association, which 
holds its congresses about every three years in industrial centres in 
various countries, will this year meet in the Academy of Science 
at Brussels, from September 3rd to 8th. The programme of excur- 
sions includes visits to the Harbour Works at Brussels and at 
Antwerp, the Steel Works of the John Cockerill Co. at Seraing, 
the Arsenal at Mechlin, and the Harbour Works at Zeebruge. 
Among the papers to be read will be one on “The Industries of 
Belgium," by Baron E. de Laveleye and M. Camerman. It is 
expected that a considerable number of members and delegates 
from this country will be present at the congress. Mr. J. E. Stead, 
F.R.S., Middlesbrough, is the English secretary of this Institution. 

I. E. E. (LONDON SrUDENTS).—About 23 members of the London 
Students' Section of the LE.E. paid a visit to Manchester last 
week. The party left London on Monday morning, and on the 
way down broke their journey at Rugby, where they visited the 
works of the B. T. H. Co. After a tour of inspection of the various 
departments they resumed their journey to Manchester, arriving 
in the evening. Each morning and afternoon, visits were arranged 
to various works in the Manchester district, including the Chloride 
Electrical Storage Co., British Westinghouse Co., General Electric 
Co., Dick, Kerr & Co., and the Stuart Street generating station of 
the Manchester Corporation. On Wednesday evening a joint 
meeting was held with the Manchester Students’ Section in the 
Municipal School of Technology (which the members also visited), 
when a discussion took place on ''The Training of the Electrical 
Engineer." The discussion, which was opened by Mr. A. E. Jepson 
(Manchester) who was followed by a number of members of 
both sectione, centred on the much vexed question of which 
training should come first, college or works, the majority being in 
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favour of the former. On Friday evening a dinner was held in the 
Grosvenor Hotel, at which a number of the Manchester Students 
were present. 

The visit was much enjoyed by the members who tok part, and 
could not fail to be instructive also. 

INSTITUTION OF ELECTRICAL ENGINEERS 1 Local. 
SrEcTION).— The report of the Committee to the annual general 
meeting to be held on Wednesday, May 9th, states that there was 
an average attendance of 61 at the meetings. 'l'he membership has 
increased from 293 to 302. The officers for 1906-7 are :— 

Chairman.—R. A. Chattock. 

Past Chairmen.—J. C. Vaudrey, M. Inst. C. B. (1903-4); 
Sumpner, D. Sc. (1904-5); R. Threlfall, F. R. S. (1905-6). 

Vice-Chairman.— G. Kapp. M. Inst. C. E. 

Ordinary „Members of Committee. — A. H. Bate, W. E. Groves, 
C. W. Hill, F. Hird, S. H. Holden, R. C. Jackson, Henry Lea, 
M. Inst. C. E., R. K. Morcom, D. K. Morris, Ph. D., R. Orsettich. 

Hon. Secretary. — H. B. Matthews. 

The Committee announces the resignation at the end of the 
current session of Dr. D. K. Morris from the position of hon. local 
secretary, in which capacity he has acted since the Section was 
founded in 1899. Mr. H. B. Matthews, the present assistant 
secretary, has undertaken to accept the post of hon. secretary. 

LE.E. (CAR TowN).—The annual general meeting was held at 
the South African College on April 9th, Mr. John Denham pre- 
siding. The annual report says that the attendance never 
exceeded 20 per cent. of the full membership. The committee 
regretted that owing to the leisure time of the members of the 
British Association during their recent visit to Cape Town being 
taken up with various receptions by the Corporation, the Institution 
was unable to extend to them that hospitality that it desired. Mr. 
A. S. Giles was elected chairman for the ensuing year, Mr. Denham 
vice-chairman, and the committee were as follows: Messrs. Long, 
Banham, Pickering and Jones, with Mr. Horne as hon. secretary. 
A vote of thanks was unanimously conveyed to Mr. Denham for 
his able assistance in the management of the Institution during the 
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ar. 

I. E. E. (GLASdow SEcTION).— The sixth annual report of this 
section shows an increase of 19 in the membership, the total being 
now 230 as compared with 211. Out of this increase 16 are students. 
The Committee for the 1906-7 Session is as follows: 

Chairman.—Lord Kelvin. 

Past Chairmen.—Robert Robinson ; John M. M. Munro. 

Vice-Chairman.—W. W. Lackie. 

Chairman of Student Section. — Prof. Magnus Maclean. 

Hon. Sec. and Treasurer. H. George Tidd. 

Members. --Charles Day, The Mirrlees Watson Co., Ltd.: James Lowson, 
W. C. Martin & Co. ; John Macfea, Chief Engineer, Glasgow Corpor ation Tele- 
ER Department; Sam. Mavor, Mavor & Coulson, Ltd. ; T. Blackwood Murray, 

Sc., Albion Motor Car Co.: Frank A. Newington, Chief déngincer, Edinburgh 
Corporation Electricity Department ; John 8. Nicholson, Glasgow University ; 
W. Stevenson, Caledonian Railway; A. W. Stewart, Consulting Engineer. 

I. E. E. (MANCHESTER) StuDENTS.—The report of the Committee 
shows that during the past session there have been nine meetings 
and eight visits to works. The membership of the Section is now 
324, an increase of 18. Schwartz premiums were awarded to 
Messers. A. E. J epson and F. O. Mills for their respective papers on 
“Electric Heating and “ Electric Railways," and the former also 
received a premium of £4 from the council of the Institution. The 
vice-chairman for 1906-7 is Mr. H. D. Symons, and the hon. sec. 
Mr. R. W. Willis. 


INSTITUTION OF CIVIL ENGrINEERS.—On Wednesday evening last, 
at the Institution of Civil Engineers, Mr. Hadfield delivered the 
“James Forrest Lecture," certain sections of which directly touched 
upon matters of electrical interest. In dealing with the physical 
properties of alloys, reference was made to the fact that wherea 
pure iron had a resistivity of 10 microhms per cubic centimetre, the 
value was increased in an iron nickel manganese alloy to 95 
microhms. In regard to permeability, pure iron had a maximum 
value of 4,000 C.G.S. units, whereas the alloy referred to was prac- 
tically non-magnetic with a value of 1:3 C. G. S. units. Reference 
was also :nade to the effect of temperature changes on nickel-iron 
and iron-manganese alloys. Experimental demonstrations given 
subsequently in the Reading Room showed that while these were 
non-magnetic at ordinary temperatures, upon cooling in liquid air 
they became magnetic, and maintained this property until heated to 
500° C. These properties were accompanied by remarkable 
tenacity and ductility. With reference to the Heusler class 
of alloys of manganese, copper and aluminium, emphasis was again 
laid on the theory, ad van ed for the first time at a Royal Society 
meeting by Mr. Had field and Prof. Fleming, "that ferro-magnetism, 
per sc, is not a property of the chemical atom, but of a certain kind 
of molecular grouping hence it may be possible to con- 
struct alloys which are as magnetic as, oreven more magnetic than, 
iron itself.” Concerning the electric furnacc, the lecturer expressed 
his opiuion that where water-power and suitable iron ore could be 
found together, satisfactory electrical smelting practice could be 
developed, but this could only come slowly. There was no magic 
in the electrical method, although the word electric dazzled the 
uninitiated. The electric furnace would not purify steel more than 
other furnaces not specially adapted to that purpose. Bad steel 
could be produced as easily in electric furnaces as in other pro- 
cesses. Another important question was, whether electric furnaces 
ensured uniformity of temperature. They were apt to produce steel 
much colder at the top than underneath, which was objectionable. 
At the conclusion of the lecture there was an adjournment to the 
Reading Room, which had been fitted up as a steel works laboratory. 
An excellent equipment permitted of the making of a number of 
striking tests illustrative of the chief points in the lecture itself. 

Rovat INsriTUTION.— The annual meeting of members was held 
on Tuesday. The following gentlemen were unanimously elected as 
officers for the ensuing year:—President, The Duke of Northum- 


berland; treasurer, Sir James Crichton-Browne; secretary, Sir 
William Crookes; managers, Sir William de W. Abney, Lord 
Alverstone, Earl Cathcart, Dr. A. H. Church, Dr. F. Elgar, Dr. 
D. W. C. Hood, Mr. M. Horner, Sir William Huggins, Lord Kelvin, 
Mr. H. F. Makins, Dr. Ludwig Mond, Sir R. Douglas Powell, Bart., 
Lord Sanderson, Mr. Alexander Siemens, and Sir James Stirling ; 
visitors, Dr. J. Mitchell Bruce, Mr. Dugald Clerk, Sir John George 
Craggs, Mr. H. Cunynghame, Mr. G. F. Deacon, Mr. E. Dent, Rev. 
J. H. Ellis, Mr. R. K. Gray, Mr. C. E. Groves, Mr. F. G. Henriques, 
Mr. A. C. Ionides, Mr. C. E Melchers, Mr. E. R. Merton, Mr. H. 
Swithinbank and Mr. G. P. Willoughby. 

Roya SocrETv.—At yesterday's meeting the following papers 
were read :—Mr. R. Threlfall, On a Static Method of Comparing 
the Densities of Gases”; Sir William H. White, K.C.B., ou * The 
Stability of Submarines”; Messrs. A. G. R. Foulerton and A. M. 
Kellas, on The Action on Bacteria of Electrical Discharges of 
High Potential and Rapid Frequency,” communicated by Pro’. 
J. Rose Bradford, F.R.S. 


BIRMINGHAM AND MipLAND INsTITUTE.—The members of the 
Scientific Society of this Institute, under the direction of President 
G. Johnson, B.A., vice-president W. Rosenhain, B.A., B.C.E., the 
hon. secretary, Mr. A. Cresswell, and the hon. librarian, Mr. 
W. H. Derrington, visited the works of the British Thomson- 
Houston Co., Ltd., at Rugby, on Tuesday, and were very much 
interested in the labour-saving appliances and modern machines, 
as well as the manufacture of the Curtis steam turbine, which they 


saw there. 


ASSOCIATION OF ENGINEERS-IN-CHABGE.—The Association held a 
social (Bohemian Concert) on Saturday evening at St. Bride's Insti- 
; tute, E. C. The chair was occupied by their President, Mr. J. Patten 
Barber, M. Inst. C. E., and the event was the last assembly of the 
season. 

SHEFFIELD SOCIETY or ENGINEERS AND METALLURGISTS.—On 
April 23rd, Mr. Kenneth B. Stuart read a paper on “ Electrical 
Power in Iron and Steel Works, with Special Reference to its 
Application to Rolling Mills.” 

LonDoN CHAMBER OF COMMERCE.—Mr. Walter Hazell addressed 
a general meeting of members on Friday last on “The Advan- 
tages and Disadvantages of the Removal of Works from London 
to the Country.” 


Municipal Speeifications.— We have frequently con- 
demned the practice of engineers in stipulating in their 
specifications for particular makes of machinery instead of 
adopting the fairer plan of leaving the matter open for 
tenderers to show that they can secure with ticie own plant 
the results that the said engineers require. Ia the last issue 
of the Local Corernment Journal there is quoted a communica- 
tion received from the Local Government Board by the Hayes 
Urban District Council in February last, which bears on this subject 
The letter related to the application of the Council for sanction to 
borrow further money for works of sewerage and sewage disposal. 
The letter was ordered by the House of Commons to be printed 
April 4th, 1905, and it reads :— 

“The inspectors report that the specification was drawn by the 
engineers without due regard for economy, that many of the materials 
specified were of a needlessly expensive character, and that the cost 
was probably increased by specifying particular firms from whom 
certain of the materials should be purchased (always a costly and 
generally an objectionable process), although, as regards some at 
least of these, there were other firma from whom materials of the 
nature and kind required could bave been obtained." 

Of how many electrical specifications could these remarks have 
been made ? 


Appointments Vacant.—Commercial assistant for the 
Birmingham Corporation Electricity Supply Department (£300); 
Battersea Polytechnic requires a head of the Department of Elec- 
trical Engineering from September next. 


Fatalities.—4A motor-driver on the Great Northern and 
City Railway remarked to his companion in the motor-cab that he 
heard something go ‘ Click, click.” He opened the side gate and 
looked out. Later on he was missing, and was found dead on the 
rails. Evidence was given to show that drivers had been cautioned 
against opening the gates when in tunnels, but the jury held that 
deceased was justified in opening the door of the car in the absence 
of printed prohibition. 

The report of Mr. A. P. Trotter, Electrical Adviser to the Rail- 
way Department of the Board of Trade, upon the fatal accident 
which occurred, on March 21st, to E. R. Bone, at Notting Hill Gate 
Bub-station on the Central London Railway, says:—'' The accident 
cannot be attributed to any defect in the switch-gear or its posi- 
tion, nor to any rash attempt to tighten the bolts, nor to disobedi- 
ence to the rules, nor to misjudgment by Bone of the distance 
between his finger and the switch, but merely to absent-mindedness. 
Bone had been engaged on such work for 10 months, and in this 
sub-station forsix months. He was fully aware of the danger. 
This accident was due to absent-mindedness or momentary aberra- 
tion of a competent man.” 


Milan Exhibition Opened.—The King and Queen 
of Italy attended the opening of the Milan Exhibition on 29th ult., 
but the Te says that the Exhibition “ has still to be viewed with 
an eve of faith,” though another week might see it almost 
completed. 


The Westinghouse-Finzi Combination.—An agree- 
ment has recently been signed between the representative of the 
Westinghouse Co. and the Electric Railway Co., operating the 
patents of Dr. Finzi, whereby the two firms will work together in 
the supply of material and handling of contracts in Italy. 
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The Cardiff Arbitration Case.— The Western Mail 
says that Mr. Patchell, arbitrator, on Monday resumed his investi- 
gation into the dispute which has arisen between the Cardiff 
Corporation and Messrs. Firth & Sons, of Manchester, with regard 
to the contract for the electric lighting of the Whitchurch Asylum. 
The arbitrator reserved his award. 


A Hove Race.—The employés of the Hove electricity 
works recently had their fourth annual race—a ‘‘ go-as-you-please " 
from Partridge Green vid Steyning and Bramber, to the electricity 
works in Hove, a distance of 16 miles. II. Harper, the first man 
home, took 1 hr. 54 min. 45 sec. 


OUR PERSONAL COLUMN. 

The Editors invite electrical engineers, whether connected with ths 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of 
ExxgcrnicaL Rmvrmw posted as to their movements. 


Central Station Engineers.—On April 27th Mr. J. 
Thousox, chief assistant in the Leith Corporation electricity 
works, was presented with a marble timepicce, the gift of the staff, 
employés and friends, on the occasion of his marriage, which took 
place on the following day. Mr. A. Peden Rutherford, the burgh 
electrical engineer, made the presentation, and Mr. Thomson suit- 
ably replied. 

Mr. J. F. SnoornnED, electrical engineer at Newcastle-under- 
Lyme, has been appointed manager of the English Electricity 
Works at Tucuman, Argentine Republic, and sails on May 11th. 

The Wrexham T.C. has granted Mr. SILLERY, electrical engineer, 
an bonorarium of £30 for special services in connection with the 
E. L. extensions. 

Mr. C. ASHMORE BAKER, of Dudley, has joined Mr. Reginald P. 
Wilson at Westminster. Mr. C. E. Savaox takes his place as 
resident engineer at Dudley, with Mr. E. S. Hounam as chief 
assistant. 

Mr. P. G. Moone, on leaving Birkenhead to take up the appoint- 
ment of assistant engineer at the Cawnpore works of the Indian 
Electric Supply and Traction Co., was on Saturday last presented 
by the staff with a pair of binoculars. Mr. Wm. Bates, the borough 
electrical engineer, made the presentation. 

Mr. L. R. Lee, who was recently appointed electrical and 
mechanical engineerin the Fire Brigade Department of the London 
County Council, has asked to be allowed to withdraw his application 
for the position. Having interviewed the three candidates con- 
sidered to be next in order of merit, the Fire Brigade Committee 
recommended that Mr. Eustace RIDLRV should fill the appoint- 
ment. Mr. Ridley has therefore resigned the position he bas held 
for eight years as chief engincer of the Smithfield Markets Elec- 
tric Supply Co., Ltd., to take up the appointment. 

The Gloucester T.C. has voted Mr. W. J. BAcRR, the late electrical 
engineer, an honorarium of £44 12s. 6d. in respect of extra services 
rendered in connection with the electrification of the tramways. 
Mr. Bache had made a claim for £260 odd. 

On April 24th Mr. C. L. E. STEWART, A. M. I. E. E., the chief 
assistant electrical engineer at Rochdale, was married to Alice 
Smithies, youngest daughter of L. Smithies, Esq., of Rochdale. 
Mr. Stewart was presented by the staff and workmen with a set of 


carvers. 


General.—Mr. J. R. W. St. Jons Brown, or Leyton- 
stone, has been appointed canvasser to the Hammersmith electrical 
undertaking. There were 300 candidates. 

Mr. J. JErrRIES, A. M. I. E. E., has been appointed resident engi- 
neer by the Brush Co, for tbe Jarrow-on-Tyne Light Railways 
contract. 

Mr. W. H. CowiNaG, for some years on the staff of the General 
Electric Co., Ltd., and for the past two years works manager of the 
Morris-Hawkins Electrical Co., has resigned bis position in order 
to join Messrs. Kramos, Ltd., Bath, taking up the position of works 
manager. A. 

On April 26th, at Wesley's Chapel, City Road, London, tbe 
marriage was solemnised of Mr. WILLIAM Cross, A. M. I. E. E. 
(partner in the firm of Falconar, Cross & Co.), of Newcastle-on- 
Tyne, to Edith Annie, daughter of R. Pickering, Esq., of Blaydon. 
Mr. Cross has been honorary secretary of the Northern Section of 
the Electrical Contractors’ Association (Inc.) since its inaugura- 
tion, and the Northern and London Sections recently made him a 
present of a silver tray, a cigarette box and a trinket box. 


NEW COMPANIES REGISTERED. 


Manchester Electrobus Co., Ltd. (88,556).—This company 
was registered on April 26th, with a capital of 4100 in £1 shares, to adopt an 
agrecinent with the X Electric Aceumulator Co., Ltd., and to carry on the 
business of motor-omnibus and vehicle proprietors, jobmasters, contractors, 
carriers of passengers and goods, &c. The first subseribers (each with one 
share) are: — G. W. Statham, 21, Ironmonger Lane, E. C., solicitor; G. H. 
Lloyd, 20. Half Moon street, C.. C., mechanical engineer: E. L. Oppermann, 
21. ‘Ashmead Mansions, W., eleetrieal engineer: H. C. Lloyd, 108, New Bond 
Street, W., gentleman: J. T. Jones, Warnford Court, E.C., stockbroker; J. 
MeCanna, 9, Upper Chadwell Street, E. C., managing clerk; and C. N. Jolly, 
44, Stockwell Park Crescent, S.W., clerk. No initial publie ie-ue, Registered 
without articles of association, 


Liverpool Electrobus Co., Ltd. (88,548).— This company was 
registered on April 96th, with a capital of £100 in £1 shares. Objects and all 
other particulars as Manchester Electrobus Co., Ltd. (g. r.) P 


Lancashire and Yorkshire Electrobus Co., Ltd. (88,547).— 


This company was registered on April 26th, with a capital of £100 in £1 shares. 
Objects and a 1 other particulars as Manchester Electrobus Co., Ltd. (q.v.) 


Birmingham Eleetrobus Co., Ltd. (88,539).— This company 
was registered on April 26th, with a capital of £100 in £1 shares. Objects and all 
other particulars as Manchester Electrobus Co., Ltd. (g. v.) 


Nottingham Electrobus Co., Ltd. (88,549).— This company 
was registered on April 26th, with a capital of £100 in £1 shares. Objects and 
all other particulars as Manchester Electrobus Co., Ltd. (q.r.) 


Provineial Electrobus Co., Ltd. (88,552).—This company was 
registered on April 26th, with a capital of £100in £1 shares. Objects and all 
other particulars as Manchester Electrobus Co., Ltd. (q.r.) 


London Electrobus Co., Ltd. (88,381).—This company, which 


. was registered on April 11th, with a nominal capital of £100, increased suoh 


capital to £305,000 a few days later. 


Telegraphone, Ltd. — This company was registered on 
April 25th, with a capital of £100,000 in £1 shares, to adopt an agreement with 
the Aktienselskabet Telegraphonen Patent Poulsen, of Copenhagen, to acquire, 
prolong and renew certain patents and patent rights specified in such agree- 
ment and to manufacture or cause to be manufactured, sell, leton hire and deal 
in telegraphones and-other instruments, mechanical appliances, &c. The first 
subscribers (esch with one share) are:—C. Hage, Copenhagen, merchant; 
Baron Adolf von Cramm, Bennett Street, St. James’s, 8.W.; H. Snowdon, 
Balfour House, Finsbury Pavement, E.C., electrical engineer; G. W. Ollett, 
28-9, St. Swithins Lane, E.C., secretary; B. C. Lambert, 111, Highbury Hill, N., 
accountant; R. F. Collinge, 115, New Bond Street, W., electrical engineer; 
and C. Hodges, Balfour House, Finsbury Pavement, electrical engineer. . Mini- 
mum cash sabscription, £15,000. The number of directors is not to be less 
than three nor more than five; the first are to he appointed by the sub- 
seribers; qualification, £100 shares or stock; remuneration (except managing 
directors), £200 each per annum, with £100 extra for the chairman. and 10 
cent. of the surplus profits remaining after a dividend of 10 per cent. has been 
paid, divisible. Registered office, 28.9, St. Swithins Lane, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Medical Electro-Vibration Institute, Ltd. (87,372).— This 


company's annual return was filed on April 20th, when 7 shares had been taken 
up out of a nominal capital of £1,000 in £1 shares, and £7 had been received. 
Mortgages and charges: Nil. 


Willey & Co., Ltd. (79,618).— This company's annual return 
was filed on April 12th, when the entire capital of £100,000 in £1 shares (25,000 


| preference: had been taken up, £7 had been received, and £99,993 is considered 


as paid. Mortgages and charges: £20,000. 


CITY NOTES. 


Oriental Telephone and Electric Co. 


THE twelfth ordinary general meeting was held on Monday at the 
Great Eastern Hotel, Liverpool Street, Sir Auckland Colvin, 
K.C.S.I., in the chair. 

In proposing the adoption of the report (see ELECTRICAL 
Review, April 27th), the CHAIRMAN said he thought the share- | 
holders would agree that it justified the hopeful expectations 
expressed at last year's meeting, inasmuch as while strengthening 
their reserve they had found themselves able to increase the 
dividend on the ordinary shares for the past year to 7 per cent. 
The net profits showed a substantial increase over those of the 
year 1904. The steady progress of the business at the branches of 
the company as well asin the subsidiary companies was main- 
tained. The work of reconstructing and cabling the company's 
system was well in hand, and they would notice from the accounts 
that a sum of £16,337 had been expended up to December 31st in 
connection with that work, but a considerable amount had since 
been added as the work progressed, and in the course of next year 
they hoped the expenditure would practically be completed. As he 
mentioned last year, the directors decided that the time had arrived 
to establish a sinking fund for the better security of the capital of 
the company, apart from the debenture issue, and a sum of £7,000 
had, after consultation with the auditors, been set aside for invest- 
ment this year. That sum was in addition to the annual amount 
of £887 which would be required from the 1st of January next for 
redemption of £100,000 debenture stock issued last year. The 
former amount, though apparently small, was sufficient for the 
purpose, and he felt sure that the action of the board would com- 
mend itself to the approval of the shareholders. In addition, the 
directors deemed it advisable in view of the constant calls for 
increased capital expenditure to continue to build up the reserve 
fund, and they recommended placing £6,000 to that account, being 
£3,000 more than on the last occasion. That sum might appear 
high, but the balance starding at the credit of that account would 
be fully utilised when the metallic circuiting at the branches of 
the company was completed, and in adjustment of the cost made 
in the accounts, the board being anxious to keep down the interest- 
bearing capital as far as possible. With reference to the loan of 
£21,500 appearing in the balance-sheet, he would like to explain 
that that sum was advanced tothe Telephone Co. of Egypt in 
December last to meeta call upon the company for funds to 
enable them to purchase premises for their own use in Alexandria. 
That amount, he might say, had since been repaid with 
interest. The Telephone Company of Egypt which, as they 
were aware, was one of the most valuable assets of the 
company, continued to make steady progress. In Cairo and 
Alexandria as well as in the various provincial towns in which 
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exchanges had been established, considerable additions had been 
made to the numbers of exchange and private lines during the past 
year, whilethe trunk lines between Cairo and Alexandria continued 
to be increasingly used, and undoubtedly had proved a v great 
convenience to the communities of those two towns. The additional 
trunk lines to which he referred last year, were not as yet in 
operation, but while their company was not in any way responsible 
, for the,delay, they had good reason to believe that the lines would 
be completed and placed by the Government at their disposal in 
the course of the next few months. As regarded the provincial 
telephones required for the Government for administrative 
purposes those already in use continued to give satisfaction, and 
they looked forward to a progressive development in that connection 
in the future. The Bombay Telephone Co. also continued to 
develop in a satisfactory manner. The same dividend had been 
declared as in the previous year, viz, 6 per cent. The very 
difficult operations of metallic circuiting, transferring the com- 
pany's business to new quarters, and installing new switchboards, 
were now in progress, and when completed all indications pointed 
to a future of increasing prosperity for that company. The 
Bengal Co. paid the same dividend as in 1904—5 per cent., and 
also had its work of reconstruction in hand, which it was believed 
would result when completed in securing an extension of its 
business. Following on the visit of inspection of one of their 
colleagues to the East in 1901, Mr. Chalmers, their secretary, had 
just returned from paying a tour of inspection of the branches of 
the company, and its subsidiary companies in China, Singapore, 
Rangoon and India. Mr. Chalmers had been carefully investi- 
gating all departments of the company's business in the East, and 
there was no doubt that the information and experience he had 
gained would be of great service to them, and would enable them 
better to deal with any questions or problems which might arise 
in the future affecting the welfare of the company and its allied 
undertakings. 

Mr. Henry GRewinc seconded the motion, and the report was 
adopted. 


Elmore's German and Austro-Hungarian Metal Co. 


THE directors’ report for 1905 says that the reduction and 
re-arrangement of capital have been duly carried out, and that the 
debit balance of £11,052 brought forward from 1904 has been duly 
written off, and also that the patent account has been reduced to 
the sum of £23,278. The items of profit and loss show but little 
alteration compared with those ofthe previous year, while the 
total charges for the year are a little less. The Metall Co. has 
declared the same dividend as last year, viz. :—11 per cent., which, 


with the amount received from that company by way of interest on - 


loan, is sufficient to pay the whole of the standing charges of this 
company for the year, and carry a balance of £176 forward. 


The accounts of the Metall Co. show that the profit on factory account, viz., 

520, 826.33 (say £26,041) is larger than that made in any previous year, and 
after the general expenses were deducted, left M.126,600.33 (say £6,390) 
available for dividend and reserve. A dividend of 11 per cent. has been 
declared, leaving M. 16,600.88, which has been added to the reserve account, 
which now stands at M.30,162.72. The net profit made cannot be considered 
as entirely Satisfactory, but it must be remembered that during the year con- 
siderable extraordinary expenditure was incurred, the whole of which was 
paid out of the profits for the year. This expenditure could have been spread 
over a period of years, but the directors have deemed it advisable to charge 
the whole tothe year 1905, and thus permit the year 1906 to start without 
encumbrance or burden of any kind. These extrao inary charges have ceased, 


and it is not anticipated that they will occur again. The directors regret that 
but apart 


there has been an increase in nearly all the items of expenditure, 

from the exceptional charges above referred to, such increase is not serious. 
Owing to the high price of copper more capital has had to he employed, the 
interest account is therefore higher, while wages and depreciation also show a 
considerable increase. During the year a considerable sum was spent in 
additions to plant, buildings, &c.; this expenditure was rendered necessary 
owing to the introduction of the auxiliary tube producing process and was 
essential to economical production. Considerable economies in production 
have been effected during the past year, the full benefit of which, however, is 
only now being felt. There is a continuance in the supply of orders, especially 
for the company’s specialities, for which good prices are being obtained. 


City of Birmingham Tramways Co. 


THE annual meeting of this company was held on 27th ult. at 
Birmingham. ' 

Mr. E. GaRckB, the chairman, said that the gross receipts 
amounted to £295,000, as against £294,000 in 1904, and the net 
receipts were £94,700, as against £84,400. They recommended a 
dividend on the ordinary shares at the rate of 10 per cent., leaving 
& net surplus of £64,300 to be added to the reserve fund. The 
capital expenditure showed an increase of £26,000, due to the 
additional cars which they had acquired and the electric lines and 
the additional plant at Yardley power house. He told them last 
year that they had nothing to fear in regard to the competition of 
motor-omnibuses with their electric and steam lines. A new company 
was formed to take over the motor-omnibus undertaking, the horse 
omnibus undertaking of that company, and the horse omnibus 
undertaking of the Birmingham and Midland Tramway Co. The 
various companies, instead of taking payment in cash, took an 
equivalent in shares. The Birmingham Tramway Co. received pre- 
ference shares in respect of the actual assets which they transferred 
to the new company, and ordinary shares for the remainder. In 
that way they were paid £42,600; but they subsequently subscribed 
for additional shares, and also supplied the company with additional 
motor-omnibuses. They were in negotiation with the King's 
Norton District Council for that portion of the King's Norton and 
Moseley Steam Tramways within their district. The portion 
within the city would pass to the Corporation of Birmingham at 
the end of the year, and the King's Norton District Council had the 


right to purchase the remaining portion of the route, and they were 
in negotiation with the view to facilitating the reconstruction of 
the line and equipping it with electric traction.when the Corpora- 
tion line would be ready for that system of traction. They were 
doing everything in their power to facilitate the electrical conver- 
sion, not only of the portion acquired by the Birmingham Cor- 
poration, but of the portion within the area of the adjoining 
authorities. Municipalisation having been decided upon, there was 
no object in doing anything but to facilitate the conversion for the 
convenience of the public. They had had some difficulty in refer- 
ence to Erdington. They entered into an agreement to work tram- 
ways to be constructed by the Erdington Council, and also to carry 
out their electric lighting order. They were to pay interest and 
sinking fund charges upon the capital expenditure incurred by the 
Council; but when the plans were prepared they found that the 
Council proposed to do the work in a more costly manner than they 
thought to be necessary. Negotiations took place, and resulted in 
arbitration proceedings, which had not disposed of the difficulty. 
They could not expect to maintain the very satisfactory balance- 
Sheets in the future, as the steam lines would to the Corpora- 
tion at the end of the present year, and they would lose the revenues 
of those lines. They would also suffer some diminution of revenue 
from the competition of lines which the Corporation had opened. 


Callender's Cable and Construction Co. 


THE directors’ report for 1905 shows a balance at the credit of profit 
and loss for the year's working of £79,095, plus balance brought 
forward from 1904, £23,407, making together £102,501. Interest on 
debenture stock absorbs £13,500; dividend on preference shares, 
£10,000; appropriation for depreciation of plant and machinery, 
£13,014; appropriation for depreciation of office furniture and 
wharf, £816; leaving an available balance of £65,172. It is pro- 
posed to pay a dividend on the ordinary sbares at the rate of 10 
per cent. per annum, free of income-tax, being 10s. per share, 
whereof 5s. was paid on November 1st, 1905, and 5s. will be paid on 
May 3ist, 1906 = £17,500; to pay a bonus of 58. per share = 
£8,750 ; and to carry forward £38,922. 

The profits on the company's operations during 1905 are thus 
£22,029, in excess of those of the previous year. The directors con- 
sider this result to be satisfactory. It has been arrived at in spite 
of continued keen competition, and unusual difficulties due to the 
exceptional position of the metal market. The state of trade 
throughout the country was, however, on the whole, somewhat 
more satisfactory than during the previous year, and a large business 
wa8 done, especially in the closing months, when the general 
conditions became better than for some time past. The continued 
progress which was then looked for has, however, not been fully 
maintained, largely due in this company's case to the high price of 
copper and to the uncertainty in regard to legislation in Parlia- 
ment affecting electricity supply. In spite of this, however, con- 
siderable contracts have already been secured, and the directors 
anticipate that a fair amount of work will be obtained during the 
current year. The company once again devoted much attention to 
developing its foreign trade, with the result that its operations in 
India have been still further extended, and a large amount of 
important work has been carried out in that country. A new con- 
tract has been secured in Hong Kong, which is still in course of 
execution, and mains have been supplied for Dunedin, Fremantle 
and elsewhere in Australia. Contracts have been secured for 
mains in Shanghai and in Rangoon, but the actual work in these 
cities was not taken in hand until the beginning of the present 
year. A contract for Bahia Blanca, in the Argentine, has been 
secured. 

Many important orders were received for work in this country 
from municipal undertakings, from private lighting and railway 
companies, and from power companies; and, generally speaking, 
the company’s business has been consolidated and increased, and its 
position fully maintained during the past year. The wharf at 
Grosvenor Road, being now of little service to the company, has 
been disposed of. The complete co-organisation of the Anchor 
Works has been carried out, and the factory and business have been 
put into a satisfactory position, although, owing to the continued 
high price of rubber, and the consequent restricted state of that 
trade, this company has not yet reaped the benefit which it will 
eventually obtain from this investment. "The control of the Anchor 
business, however, has already proved of the greatest service in 
many ways to the company's interests. 


West London and Provincial Electric Supply Co. 


SIR J. Brooke HriTCHING presided at an extraordinary general 
mecting held at Winchester House on Tuesday, when resolutions 
were unanimously passed capitalising the arrears of dividend accu- 
mulated on the 6 per cent. preference shares to December, 1905, by 
issuing funding certificates carrying 44 per cent. per annum, to be 
cumulative as from July ist next, such interest being payable 
exclusively out of the profits of the company, after providing the 
preference dividend for the year. Provisions for the redemption 
of these funding certificates were also embodied in the resolutions. 
Agreements between Mr. W. B. Esson, as representing preference 
shareholders and the company, and between Mr. Esson and other 
ordinary shareholders and the company, were confirmed. 

In a circular issued to the shareholders it had been explained 
that the total arrear which occurred during the building up of the 
business was equal to about 24 per cent. of the face value of the 
shares, or £11,400. The company is now earning increasing profits, 
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and it is anticipated that in some years’ time the arrears will be 
wiped off, but in the meanwhile their existence has a detrimental 
effect upon the shares. The directors consider that the temporary 
capitalising of the arrears will have a beneficial effect upon the 
company's credit, and will operate fairly to both olasses of share- 
holders. l 

The CHAIRMAN said that it was extremely difficult to get profite 
out of electric lighting undertakings until they had been established 
for some years. The preference shares had been dividend yielding 
for some time, and they hoped now that the ordinary shares in the 
course of two years would yield a satisfactory dividend. When 
once ordinary shares in electrical undertakings began to yield 
satisfactory dividends, the value of the shares went up by leaps 
and bounds. That had been the experience of all well-managed 


companies. 


British Aluminium Co. 


Ms. J. D. Bonnar, in moving the adoption of the report (see ELEC- 
TRICAL REVIEW, April 20th), at the annual meeting held on Monday 
at Winchester House, said that the report disclosed a larger profit 
than any of its predecessors. The profit for the year carried to 
appropriation account was £93,296, an increase of £37,885 over that 
of the previous year. That result had been attained notwith- 
standing that the £33,599 invested in Loch Leven Water and 
Electric Power Co. yielded no income. Although that company 
was empowered under its Act to pay 3 per cent. interest on its 
capital during construction of works, no interest had been paid. 
This company would have to pay a further £8 per share on its 
Loch Leven shares, as the money would be required to complete 
the development of that scheme. As the directors of the British 
Aluminium would also require additional capital for important 
extensions to the present works, and the erection of new works, 
they had decided to ask the meeting to create and authorise the 
issue of 20,000 conversion shares of £10 each. I' hey were steadily 
redeeming their debenture stock in accordance with the obligation 
to which they were subject, to apply 25 percent. of the divisible profits 
to that purpose. The amount of such stock outstanding had been 
reduced to £258,000. The amount due from sundry creditors had 
increased, mainly because of the larger sales, and this accounted 
also for the.reduction of stocks of aluminium. Recently the 
demand for aluminium had exceeded production which was inter- 
fered with all over the world last year by the want of 
water and otber troubles. Owing to the phenomenal drought 
in Scotland this company's own production was considerably 
reduced for four months, and during a third of that period the works 
were practically at a standstill. Fortunately, they had a stock 
which carried them on for atime, but in the autumn the demand 
increased, and it became clear that in the interval] before the Loch 
Leven works could become productive, the maximum they could 
produce at Foyers would not sutlice to supply their customers. On 
the Continent the situation. was very similar, and although the 
aluminium producers had large new works in course of erection, it was 
clear that there could be no surplus production on the Continent 
nntil next year. In October last he went to America to confer with 
the aluminium producers there, and he found that they had no water 
power unutilised. He was able to make arrangements for con- 
siderable shipments to commence next month, this company 
supplying the alumina from their own works. The advance 
which had taken place in the price of aluminium should enable 
them to realise a very large prutit on the transaction. They had 
lately been etfecting sales at prices substantially higher than a 
year ago, though they had not been disposing of their production at 
anythipg like the prices reported in the newspapers recently. 
They should have considerable increase in their production by this 
time next year. A very large extension of the Larne works was 
well advanced, but the event to which they were looking forward was 
the completion of their great power scheme at Loch Leven, which 
was still a long way off. The building of the dum was a great 
task. It would be 80 ft. high, 1,000 yds. long, 80 ft. wide 
at its base, and 10 ft. wide at the top. It would hold up 
water which would form a lake of four square miles, and would 
contain more water than any other artificial Jake in Europe. It 
would enable them to run their own works through even sucha 
phenomenally dry season as they had at Foyers last year. They 
bad to construct a conduit four miles long, to erect a power station, 
and generating plant—which Sir Alexander Kennedy was design- 


ing with the assistance of Mr. Morrison—also buildings to accom- 


modate their workmen. They would have far more power at their 
disposal than they originally expected. If the circumstances 
should justify them in utilising the whole of that power, they would 
be able to make at Loch Leven three times as much as they could 
meke at Foyers. 

Mr. WoLFENDEN seconded the motion. 

In the course of a brief discussion, Mr. H. F. Maxis said that in 
view of the very glowing position of the company, the writing 
down of the shares from £10 to £1 a short time ago was most 
unnecessary, not to say unjust. They would now be receiving 7 per 
cent. on £1 instead of on £10. 

Another SHABEHOLDER said that the time waa coming when even 
Loch Leven would not be adequate to meet the demand for 
aluminium. 

In replv to these and other speakers, 

The CHaAIRMaN said that the prophesy they made when they 
issued the Loch Leven debentures was that prior to the completion 
of the Loch Leven scheme and their getting the benefit of the out- 
put there, their earnings would be sufficient to enable a dividend 
of 7 per cent. to be paid upon the total ordinary capital. They 
did that last year, and he expressed the opinion that they would 
ve able to do the same this year and next year. The total capital 


expenditure at Loch Leven would not be less than £600,000, 
They had originally hoped they would be able to build it for half 
a million, but it seemed pretty clear that they were to get 30 per 
cent. more power than originally expected, and they would get it 
for about 20 per cent. increase in cost. In reply to Mr. Makins, if 
that capital had not been written down he would not be getting a 
dividend even upon his £1. The capital that was written off was 
certified by Messrs. Harmood Banner as having been absolutely 
lost. There was no appreciation in the assete which they then 
held. 

The report was unanimously adopted, and the resolution, paying 
dividends aggregating £27,254, was carried. 

Lord Kelvin and Mr. R. Heath were re-elected directors. 

Lord KELviw, who was very heartily received, in acknowledging 
the vote said he had been a member of the company from the very 
beginning, and a director during a time of great difficulties, which 
were the subject of much anxiety. Several years passed before 
they saw their way through those difficulties; at last brighter times 
came, and it had been a very great pleasure indeed to all of them 
to experience the great improvements in the position of the 
aluminium industry in general, and of the British Aluminium Co. 
in particular. He looked forward hopefully to the future, believing 
that the prosperity which had been growing during the last few 
years would go on with an accelerating rate. He only wished they 
had the Loch Leven scheme going now, but work of that kind 
could not be done in a short time. With patience, he hoped, they 
would see it working with splendid effect in producing aluminium, 
and continuing the prosperity of the company. 

Tbe auditors having been re-elected, the meeting became 
extraordinary and passed resolutions increasing the capital from 
£500,000 to £700,000 by the conversion of 20,000 £10 conversion 
shares to be alloted to the existing holders of the 7 per cent. 
preference and ordinary shares to carry 5 per cent. interest until 
they were fully paid up, after which they will be sub-divided into 
one 7 per cent. preference sbare of £5 and one ordinary of £5. 

Further resolutions were passed unanimously paying 6,000 
guineas to the Chairman (Mr. Bonner) and the Vice-chairman 
(Mr. Wolfenden) as additional remuneration for services rendered 
up to December, 1904, such sum to include the 2,000 guineas voted 
to them on April 18th, 1905; also increasing the annual remunera- 
tion of the directors from £1,000 to £2,000 for 1905 and 1906. 

The meeting closed with a vote of thanks to the chairman and 
board. 


Kalgoorlie Electric Tramways, Ltd. (Western 
j Australia). 


THE directors’ report for 1905 states that the gross receipts were 
£53,512, and the total expenditure in London and Kalgoorlie 
£37,570, leaving a profit of £15,942. After lengthy negotiations, an 
arrangement has now been arrived at with the Kalgoorlie Electric 
Lighting and Power Co. for a considerable reduction in the price of 
power. The rate has been reduced from 4d. to 34d. per unit as 
from June 1st to December 31st, 1905; to 3d. per unit as from 
January 1st to March 31st, 1906, and to 22d. per unit as from April 
1st, 1906, for a period of five years with an option to this company 
to continue at the same rate for a further period of five years. 
The contract entered into with the Power Co. in August last will 
remain in abeyance whilst the present arrangement is in force. In 
the accounts now presented power has been charged at 4d. for the 
first ive months and 34d. for the last seven months. Under the 
new arrangement, with the cost of power at 21d. per unit, the profit 
at the present rate of consumption of power will be increased by 
about £4,000 per annum. 

During the past year an amount of £10,655 has been expendea on 
capital account. After payment of interest on the A" and “B” 
debenture stocks, a balance of £4,792 is carried forward. The first 
annual payment in respect of the sinking fund for the redemption 
of the debenture stock is due and will be made on June 30th next. 
The directors receive most satisfactory accounts as to the per- 
manence and stability of Kalgoorlie and Boulder City. Many 
buildings of a permanent character are constantly being erected, 
and the completion of the track comprising the Boulder concession 
has resulted in miners, who formerly camped on the mining leases, 
making permanent homes on the tramway routes. Car bodies can 
now be built locally, thus saving expenditure on freight and 
Customs duties, and giving support to locaLindustries. The directors 
record their appreciation of the services-of Mr. E. Graham Price 
and Mr. W. H. Stanley and the staff in Western Australia for the 
work done by them during the year under review. The total 
mileage is 204. l 

In the manager's report it is stated that during the year three 
trailers, five small cars and one sprinkler have been added—three 
under-carriages for the trailers being imported and the three bodies 
built locally. During the yeara number of the small cars have 
been fitted with steel-tired wheels, and are all running very satis- 
factorily. : 

During the year the cars travelled 683,827 car-miles as against 
609,389 car-miles in 1904, and carried 3,301,989 passengers as 
against 2,908,593 in 1904. "The earnings per car-mile in 1905 were 
18-74d. as against 19°24d. in 1904, with an expense of 12°30d. per 
car-mile in 1905 as against 12:65d. in 1904. The expenses per cent. 
of earnings in 1905 were 65:61 as against 65°77 in 1904. 

The total receipts, including car advertising, in 1905 were 
£53,413, as against £48,868 in 1904, and the total Kalgoorlie 
expenses in 1905 were £35,045, as against £32,139 in 1904, leaving 
a net profit of £18,367 for the year 1905, as against £16,718 in 1904. 
The number of units consumed in 1905 was, 909, 5974 (£14,223), as 
against 832,5534 (£13,876) in 1904. 
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North of Scotland Electric Light and Power Co. 


THB directors’ report for 1905 states that substantial progress has 
been made by the company. The lamp connections in Montrose 
have been increased from 15,160 to 17,542, and in Brechin from 
12,081 to 15.019. The Inverness undertaking commenced supplying 
current in May last, and the number of lamps connected at the end 
of the yeàr was 5,322, making a total for the three towns of 37,883 
equivalent 8-c.p. lamps. The result of the year's trading, including 
& balance of £432 brought forward from the previous year, shows a 
gross profit of £2,902, and after allowing £1,239 for interest on 
debentures and outstanding loans and £93 on exhibition account 
there remains a balance of £1,569 available for distribution. Tne 
directors recommend a payment of 24 per cent. per annum, which 
will absorb £1,250, that £200 be placed to renewal fund, and £50 to 
a reserve for bad and doubtful debts, leaving a balance of £69 to be 
carried forward to next account. 


STaTEMENT OF ELECTHICITY GENERATED, BOLD, &c. 


— Montrose. Brechin. Inverness. 
Quantity generated in 
Board of Trade units 218,234 196,362 38,904 
QUANTITY SOLD. 
Public lamps .. ) 
By contract vi PREIS 26,082 . 
Private consumers by 
meter . " Š 116,082 . 78,042 22,730 
Total sold « 159,955 104,124 22,730 
Quantity used on works | 49,003 24, 8,746 
Total quantity ac- i 
counted for 208,958 129,107 81,476 
Quantity not accounted 
for es ve i 9,276 1,255 1,428 
/ 218,234 136,362 88,904 
Complete year of Supply com- 
workiug xi s Fourth Fourth 


menced April 27, 
1905. 


Auckland Electric Tramways Co. 


THE directors’ report for 1905 states that the total revenue for the 
year amounted to £122,995, as compared with £112,429 for the 
previous year. The traffic receipts, which amounted to £121,879, 
show an increase of £11,306 over the previous year. After de- 
ducting all expenses chargeable to revenue, including £14,255 for 
interest on the debenture stock of the company, and providing for 
the rental and percentage of profits payable to the Auckland City 
Council amounting to £2,684, and after setting aside £13,950 to 
meet depreciation, there remains a surplus of £20,920, making, 
with the £3,099 brought forward from the previous account, an 
available balance of £24,018. The directors recommend a dividend 
at the rate of 7 per cent. per annum on the share capital, absorbing 
£21,000, and that the balance of £3,018 be carried forward. "The 
reserve and depreciation fund will now stand at £32,000. The 
total route mileage operated by the company during the year, 
viz., 18°64- miles, has remained unaltered, while the passengers 
carried have increased by 1,743,342 (making 19,789,045). The 
average receipts per passenger in 1904 were 1:47d., and in 1905 
1'46d.; the average expenditure per passenger in 1904 was 0'89d., 
and in 1905 0:86d.; the proportion of expenses to receipts was only 
58 per cent., against 60 per cent. in 1904. The number of cars in 
service at the end of the year was 55, as compared with 47 at the 
end of the previous year. To meet the increasing requirements 


of the traffic five additional cars have since been ordered, the bodies 


for which are being built in Auckland. An agreement has been 
entered into with the Mount Eden Hoad board to construct an 
extension of the company's system, of about three miles in the 


district of that authority, and the necessary order in council is 


expected to be issued shortly. The directors are of opinion that 
this extension will prove a remuncrative addition to the company's 
undertaking. The difficulty in connection with tbe subsidences 
which occurred in certain parts of the track has not yet been over- 
come. The matter has been receiving careful consideration, and 
measures have now been decided upon which there is every reason 
to believe will be effective. 


Mr. C. G. TEGETMEIER presided at the annual meeting held on 
Tuesday at Donington House, London. In moving the adoption of 
the report, he said it showed very satisfactory results, which pointed 
clearly to the continued progress of the company. Their prosperity 
had more than realised the anticipations which were formed when 
the company was started. The route mileage remained unaltered 
(18°64 miles), and this was the first year that they had had a full 
year's working. The traffic receipts had been £6,500 per route 
mile. The short extension of about halfa mile bad not yet been 
constructed, the completion of arrangements with the local authori- 
ties having caused delay, but the work was now in hand and would 
be completed shortly. They had recently agreed to construct a 
further three miles extension, to be completed within three years 
from the receipt in London of the necessary order in council; it 
would be here very shortly. It had been said tbat tramway ex- 
tensions were the ruin of tramway enterprises, but the directors 
had not agreed to do this one without very full consideration, and 
without feeling satisfied that it would prove remunerative. The 
capital expenditure now stood at £583,834, an increase of £13,414 
during the year. Of that amount £3,339 represented the cost to 
the company of the settlement of the action brought against the 
company by the original promoter of the concession in respect 


of engineering fees and other services. 'The B.E.T. Co. in recog- 
nition of an equitable rather than a legal obligation, had agreed to 
pay one-fourth of the total amount involved, and their share was 
£1,113. At the end of the year there were 55 cars in stock, but 
eight added during the year were not conferring their full benefit 
until the latter months of the year. Five further cars had had to 
be ordered, and this order had been placed in Auckland. They had 
one car built there last year, and were very pleased that the result 
had enabled them to make use of local industry for the supply of 
their needs in this direction. They ran 109,181 more car-miles and 
carried 1,743,342 more passengers than in the preceding year. It 
was satisfactory to find that the increase in the car-mileage run was 
accompanied by an increase in the average receipts per car-mile 
and a decrease in the expenses. The population of Auckland. and 
suburbs was about 70,000 persons, and during the year they carried 
these more than 280 times, and received in fares an amount equal 
approximately to £1 14s. per head of the men, women and children 
in the community. On Christmas Eve they carried 109,000 
passengers. These figures were altogether in excess of the resulte 
they were accustomed to, or even hoped for, in this country. The 
explanation must be sought in the very different social conditions 
which prevail in New Zealand. Whatever might be said of the 
tendency of New Zealand legislation of recent years, there could be 
no doubt that it had resulted in, or had been accompanied by, a very 
great increase in the material welfare of the people which was unques- 
tionably far in advance of anything prevailing in thiscountry. The 
high rate of wages paid provided the worker with a margin over 
and above his expenditure on absolute necessaries. The eight-hours 
universal work ng day and the numerous holidays gave ample 
leisure for recreation and the splendid climate induced everybody 
to seek his recreation in the open air. Further, the New Zealander, 
in common with all colovials, had a decp-rooted aversion to walking. 
It was, therefore, not difficult to account for the extent to which the 
facilities that they provided were taken advantage of. In sum- 
marising the financial result and the board's recommendations, the 
chairman referred to an item of £17,554 for repairs and maintenance. 
Although this included several exceptional items, they could not 
expect much reduction, if any, in that amount, in the future. It 
was only natural that such expenditure would tend to increase with 
the increased life of the undertaking. The system was worked to a 
high degree of its capacity’; the 20 millions of passengers were : 
carried last year by an average of less than 50 cars in service, and each 


Working car averaged throughout the year 150 miles per day. Under 


these conditions the wear and tear on the permanent-way, rolling 
stock and the electrical equipment, must be correspondingly great, 
and the cost of all materials and labour used in repairs and main- 
tenance was very much greater than in this country. They 
were setting aside £13,950 out of revenue to meet depre- 
ciation, and they proposed to adopt a policy of making 
annual provision for this purpose. Ordinary expenditure on 
repairs and maintenance and expenditure necessary to keep the 
whole of the undertaking in first class order and condition was 
provided for out of the current year’s revenue, but there came a 
time sooner or later when extraordinary repairs for renewals and 
reconstructions had to be incurred. Every year brought this time 
nearer, and the directors considered it not only desirable but 
necessary that each year's revenue should be charged with a con- 
tribution towards a fund which would enable them to meet such 
extraordinary expenditure when the need arose. An instance of 
the expenditure of this nature which would have to be incurred 
shortly appeared in the report, where it referred to subsidences in 
certain parts of the track. He referred to this matter last year 
when it was thought that the repairs they had effected would be 
lasting, but that had not proved to be the case, and after full con- 
sideration with their engineer on the other side they had con- 
cluded that the best, and probably in the long run the cheapest, 
method of overcoming the difficulty would be by a system of pile- 
driving at that portion of the track where the subsidences occurred. 
This operation was confined to a distance of about 600 route yards. 
The cost was estimated at & cost of about £11,000, and they would 
fiad the benefit of having & depreciation fund which could be 
made available for such exceptional expenditure. Another 
consideration to be borne in mind was that the tenure 
of the lines might be terminated by the purchase by the 
local authorities in 26 years in the case of the city lines, 
and 28 years in the case of the suburban. That was a 
reasonably long tenure, and although the price to be paid in the 
event of the purchase was the value of the undertaking as a going 
concern, it was only prudent to build up a fund which, in any 
event, would ensure the return of their capital. The percentage of 
profits p»yable to the City Council had been calculated on the 
same basis as in previous years. 'The agreement with the Council 
provided that the Council should receive a share of the annual net 
profits made within the city, and the expression in the agreement 
was “the anrual net profits made and available-for distribution." 
The percentage payable was 5 per cent. upon the profits up to 
£5,000 per year, and 10 per cent. on any profits in excess of that 
amount. In arriving at the amount upon which that percentage 
had to be calculated, they deducted the amount set aside for depre- 
ciation and reserve. 'The Council did not agree with that course, 
and claimed that they were entitled to their full percentage before 
any such allocation was made. They could not believe that the 
claim of the Council could be successfully maintained, for they 
contended that net profits available for distribution could only 
mean the balance of the receipts over expenditure after making 
due provision for depreciation and shrinkage in capital value. 
The word “net ” was intended to express the balance after making 
all charges and allowances of whatever description, they con- 
tended. If the Council were unable to alter their views, he saw 
no other method of settling the matter but through the law courts, 
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The board wished to express its appreciation of the services of the 
local staff. Mr. Hansen had been in charge of the undertaking 
since its commencement, and to bis zeal and ability very much was 
owing. Mr. Carey, their able engineer, visited London last year, 
and discussed with the board many matters connected with his 
department. 

Mr. SHIREFF HILTON seconded the motion, and it was adopted. 

Mr. Tegetmeier was re-elected a director, and the auditors were 
also re-elected. 

A SHAREHOLDER asked whether the interest could be paid half- 
sais and the CHAIRMAN said that the board had considered the 
matter, and there was every desire to meet what would no doubt be 
the wish of the shareholders. 

The meeting closed with the customary vote of thanks. 


— — 


Leamington and Warwick Electrical Co. 


THE annual meeting was held in London on Wednesday last week. 
The directors' report stated that the tramways had been recon- 
structed as a double track and electrically equipped for working by 
electric traction. The power station has been completed, and was 
supplying energy to the tramways and to other consumers for 
lighting and power. The capital expenditure during the year 
amounted to £50,461, of which £40,579 was incurred in connection 


with tbe electric tramways reconstruction and equipment, and 


£9,881 in connection with the equipment for supply of electricity. 
The necessary funds were advanced by the B.E.T. Co. The directors 
propose shortly to make an issue of capital in order to discharge 
the liabilities incurred on capital account. The working accounts 
show & credit balance of £2,878 from traction, and £141 from 
electric supplv, and sundry receipts amount to £33. The total 
amount available for distribution is £1,814. There is placed to 
depreciation and reserve account £566; dividend on the 5 per 
cent. cum. pref. shares, £77; dividend at the rate of 4 per cent. 
on the ordinary shares for the ycar 1905, £634; balance carried 
forward, £537 28. 

The horse tramways were shut down for reconstruction on March 
15th, and working by electric traction was commenced on July 15th, 
1905. Between these two dates a service was continued by means 
of horse omnibuses, The working by horse traction up to July 


15th, 1905, resulted in a loss, which, under the circumstances, was 


unavoidable. The subsequent profits from electric traction would 
have been larger had it been possible to obtain delivery of more 
cars during the summer months, only six cars out of the twelve 
ordered and subsequently delivered being in service during the 
summer months. A service of motor-omnibuses between Warwick 
and Leamington was instituted during the early part of 1905 by 
another company, but this service ceased to run sbortly after the 
commencement of electrical working of the tramways, The supply 
of electricity commenced on July 14th, 1905. 


Coventry Electric Tramways Co.—The annual meet- 
ing was held on Wednesday last week in London. The net earn- 
ings for the year amounted to £6,598—an increase on the previous 
year of £3,187. In December an interim dividend of 24 per cent. 
was paid, and there remained a balance of £2,564. The directors 
recommended an additional 4 per cent. dividend, leaving £1,850 
for depreciation and £64 to carry forward. During the year the 
company's indebtedness to the New General Traction Co., Ltd., was 
reduced by £2,000, and a further sum of £1,350 was about to be 
paid. Though the dividend had only been increased from 2 to 3 
per cent., the reserve had been increased from £1,500 to £3,350. 
The report was adopted. 


Southport Tramways Co.—The report for 1905 shows 
that, after paying rental of lines and interest charges, there is a loss of 
£709. An annual payment of £1,053 has been made to the South- 
port Corporation towards the maintenance, repair and renewal of 
the permanent way and electrical equipment within the Borough of 
Southport. A sum of £1,200 has been charged in the accounts, and 
is payable to the B.E.T. Co. for interest on money advanced to this 
company in 1902 and 1903 for the purchase of shares in the Birk- 
dale District Electric Supply Co. This investment bas in previous 
years produced no return, but the Birkdale Co. is now being worked 
at a profit The working of the tramways, as apart from the 
company's investment in the lighting company, shows a profit of 
£490. 


River Plate Electricity Co.—The report for 1905 
shows a net revenue, after providing for debenture interest 
&nd  depreciations, of £11,878 plus £3,265 brought forward. 
The dividend on the 6 per cent. preference shares, re- 
quires 46.000, £4,000 has been added to the contingency 
fund, 4867 applied in liquidating the expenses in con- 
nection with the acquisition of the (iovernment's interests in the 
La Plata station, and £4,276 is carried forward. Tbe new station at 
La Plata is practically completed, and the improvements and 
extensions at Tucuman bave been carried out. There has been a 
steady growth of business at La Plata throughout the year, but the 
position and outlook at Tucuman are less satisfactory. The manage- 
ment at Tucuman have had to contend during the last few months 
of the year with an abnormal rise in the price of fuel, which still 
continues, and, in addition, a competitive electric station has been 
erected which is likely to have some injurious effect upon the 
Tucuman profits in the current year, 


Market Drayton Electric Light and Power Co.— 
Mr. R. C. Donaldson-Hudson presided at the annual meeting last 
week. The profits on the year’s working amounted to £515 in 
addition to £230 brought forward. The directors decided to write 
off £35 from the preliminary expenses, to place £362 to the reserve 
for renewal fund account, and carry forward £346. The chairman 
remarked that although no dividend was declared, he thought they 
all would be satisfied with the progress the company had made in 
the comparatively short time it had been in existence. 

LI 


Urban Electrie Supply.—The report for 1905 states 
tbat the profits have amounted to £27,998. After deducting 
London expenses, debenture interest, interest on loans, &c., there 
is a balance of £17,111. The amount required to meet the 5 per 
cent. guaranteed divideeds on the issued capital of the company is 
£24,702, and the sum required for this purpose in excess of the 
above balance of profit—namely, 47, 591 — has been provided by 
Edmundson's Electricity Corporation, Ltd., under their contract. 
Under the terms of this contract provision for depreciation will 
commence after the year 1906. During the year 20,000 preference 
shares and 30,000 ordinary shares have been issued. During the 
year Mr. J. C. Wigham resigned his position as director, and Mr. 
Henry Wolfenden was elected in his place. The annual meeting of 
the company was held yesterday. 


Weston-super-Mare and District Electric Supply 
Co.—The report for 1905 states that there is a credit balance of 
£3,169 from the electricity supply and £3,598 from traction, and 
interest and sundry receipts amounted to £94, totalling £6,861. 
Deducting expenses, and adding the balance brought forward, there 
is available £7,697. It is proposed to transfer to credit of depre- 
ciation and reserve fund’£500, to pay 6 per cent. on the cumulative 
preference shares, and at the rate of 4 per cent. per annum on the 
ordinary shares, carrying forward £2,122. The electric supply 
connections during the year show an increase of 16 per cent. The 
directors hope to put in hand during the current year an important 
scheme of mains extensions. An addition to the power station 
plant will also be necessary. The tramway traffic receipts con- 
tinue to show a satisfactory increase, the total being £552 in excess 
of the previous year. The annual meeting was held yesterday. 


Stock Exchange Announcements,—Applications have 
been made to the Committee to appoint a special settling day in 
and to grant a quotation to :— 


British Colnmb:a Electric Railway Co., Ltd.—-Further issue of 4100, 000 
deferred ordinary stock: 


And to allow the following to be quoted in the Official List :— 


Costa Rica Electric Light and Traction Co., Ltd.—Further issue of £87,100 
per cent. first debentures, Nos. 2,201 to 2, 556 of £100 and 1,601 to 1,630 of £50 


ef ia. Rubber, Gutta-Pereha and Telegraph Works Co., Ltd. — 400, 000 4 per 
cent. debentures of £100 each, Nos. 1 to 1,000. 

United Alkali Co., Ltd. —Further issue of £163,440 5 per cent. mortgage 
debenture stock, and 10,000 ordinary shares of £10 each. 

The Committee has ordered the undermentioned to be quoted in 
the Official List:— 

South Metropolitan Electric Light and Power Co., Ltd. Further issue of 
16.300 shares of £1 each, fully paid, Nos. 103,701 to 120,000 ; 32,600 7 per ceut. 


cumulative preference shares of £1 each, fully paid, Nos. 235,269 to 207.908 ; and 
£51,705 first debenture stock. 


Reading Electric Supply Co.—For 1905 the directors 
recommend a dividend of 5 per cent. per annum on the ordinary 
shares, carrying forward £838. 


Wrexham and District Electric Tramways Co.— 
The total revenue for 1905 amounted to £5,435, and the expendi- 
ture to £4,123, leaving a profit of £1,311, which, with the amount 
of £1,892 brought forward from the last account, makes an available 
balance of £3,204. The directors recommend that this should be 
applied as follows:—To depreciation and renewals account, £500 ; 
dividend of 6 per cent. for the year on the cum. preference shares, 
£1,500 ; carry forward, £1,204. 


Eastern Extension, Australasia and China Tele- 
graph Co.—The report for the half-year ended December 31st, 
1905, states that gross receipts have amounted to £317,100, against 
£331,788 for the corresponding half of 1904. Working expenses, 
including £16,901 for maintenance of cables, absorb £135,597, 
against £150,034 for the corresponding period of 1904, leaving a 
balance of £181,502. The net profit for the half-year is £163,982. 
After adding £42,081 brought forward, there is au available balance 
of £206,063. One quarterly interim dividend of 1} per cent. has 
been paid for the half-year, and it is proposed to distribute another 
of like amount, making, with the interim dividends paid for the 
first half-year, a total dividend of 5 percent. It is also proposed 
to pay a bonus of 4s. per share, or 2 per cent., making a total dis- 
tribution of 7 per cent. for the vear 1905; £50,000 has been trans- 
ferred to general reserve and £21,063 is carried forward. 


City of Buenos Ayres Tramways Co. (1904).—The 
directors have declared a dividend of 1s. 3d. per share for the three 
months ended March 31st last. 


Globe Telegraph and Trust Co.—The directors 
recommend a dividend of 5s. each on the ordinary shares, making 
54 per cent. for the past year, carrying forward £4,400. 


Bordeaux Electric Tramways Co.—4 financial con- 
temporary says that the Compagnie Francaise des Tramways 
Electriques et Omnibus de Bordeaux has declared a dividend of 
6.99 fr. on bearer shares, and 7,20 fr. on registered shares, 
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MARKET QUOTATIONS. 


Wednesday, May 2nd. 


CHEMICALS, &. [oo ll s hl 
a Acid, S app Sie per ot. bI. 
a „ eee .. per ct. 22/ 
a ?? Oxalio | oe per cwt. 82/- 
a „ Bulphuric os per owt. 6/6 
a Ammoniac, Sal er cwt. 49J- 
a Ammonia, Muriate (crystal) per ton £88 10 
per ton £90 
a a Bleaching powder .. per ton £6 10 
a Bisulphide of Carbon .. per ton £18 
a Borax. - .. per ton £15 
a Benzole & ) .. per gal. 1 
8 per gal. 1 s 
Copper gulp ate per ton £26 £1 ine, 
Nitrate per ton 227 xs 
a » White Sugar.. per ton £81 
a „ Peroxide .. x .. per ton 227 10 
a Methylated Spirit . per gal. 2/6 
a Naphtha, Solvent (90 % at 160° C) per gal. 5/6 
a Potassium Bichromate, in cagkg per lb. Bd. 
a Potash, Caustic (75/80 * per ton £20 
a Potassium Cyanide per lb. wae > 
a Shellac è per cwt. 7 
a Bulphate of Magnesia " per ton £4 10 
a Sulphur, Sublimed Flowers per ton £6 10 
2 n puni ee € per ton £5 10 
per ton £5 
a Sods, Caustic (white 70 q per ton £10 15 
; 5 tals .. per ton £8 
2 a Bodiam ichromate, casks .. per lb. r^y 
57 Cyanide oe . per lb. f 
METALS. &o. 
b Aluminium Ingote, in ton lots .. perton E160 
b i Wire, in ton lots. per ton £191 
b Sheet, in n ton lots .. per ton £177 
b Babbitt's metal ingots per ton £48 to £140 
c Brass (rolled metal 2" to 150 basis per lb. 9d. 
c „ Tube (brazed) per lb 1 
€ n (solid drawn). per lb. 
e „ Wire, basis .. per 1b. d 
: Copper Tubes (brazed) .. per lb. 11 
a" „ (solid drawn) per Ib. 114d, * 
; Copper Bars (best een per ton £2 inc. 
g Copper Sheet ` per ton £98 £2 inc. 
9 n per ton £98 £2 inc. 
© n (Electrolytic) Bars per ton £92 a 
6 n $i Sheets .. per ton £104 
6 p i . per ton £95 
e i " Hate Wire per Ib. 11d 
f Ebonite Rod ee . per lb. 8/8 
eet per lb. 8/ 
n German Silver Wire per Ib. 177 
& Gutta-percha, fine per lb. 6/- to 7/ * 
h India- rubber, Para fine per lb. 6/29 to 5/33 inc. 
Iron, Charcoal Sheets per ton £18 s 
$ , Pig (Cleveland warrants) per ton 50, 1/9} inc. 
í a F a psa to size per ton From £11 <2 
4 „ Scrap, heavy us .. per ton 47/6 to 60 / 
„ Wire, galvanised No.8 .. per ton 49 15 
g Lead, English Ingot „. per ton { PY. } 
9 „ 8$ Sheet as per ton { 1 : \ 
m Manganin Wire No. 98. .. per Ib. 8/- 
g Mercury . per bot 215 
d Mica (in original cases) small . per lb. 6d. to 1j- 
» Cr) „ medium per lb. 2/6 to 4j- 
d „ 55 » large .. per lb. 4/6 to 8/6 
p Phosphor Bronze, plain cast per lb. rH to 1/8 
pP 57 rolled bars & rods per lb. 1/14 to 1/8 
p » Strip & sheet per lb. 1/4 
0 Platinum s Es per ox. 91/6 
e Silicium Bronze Wire per lb. 1/- to 1/1 
€ Steel, Magnet, aco’d’g to deso’ pu n per ton £58 
is " in bars .. 215 to £10 — 
g Tin, Block .. d ee per ton Er | £5 inc. 
n 4 Wire, Nos. 1 to 16 per lb. 2/1 14d. ine. 
p White Anti- friction Metals 
„White Ant brand . per ton £46 to £70 
/ Yarns, 1 PIU Cotton, on pa per I 8d. 
" per . .. 
„ 8 d 10 Tb. Russian per lb, dead, ee 
j » 10 Ibs. Russian, single. per lb 4id. | 
180 lbs. Jute rove per ton 211 : 
Zino, Bh't (Vieille Montagne bnd.) per ton £30 5 | 10/- inc 
Quotations supplied by :— 
a G. Boor & Co. h Edward Till & Co. 
b The British Aluminium Co., Ltd. i Bolling & Lowe. 
e Thos. Bolton & Sons, Ltd. A Walter H. Hindley & Co., Ltd. 


d F. Wiggins & Bons. 

e Frederick 8mith & Co. 

f India-Rubber, G. P. and Teleg. 
Works Co., Ltd. 

g James & Bhakspeare. 


k Morris Ashby, L 

m W. T. Glover & Co., Ltd. 
» P. Ormiston & Sons. 
o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


Norwegian Water Power.—H.M. Minister at Chris- 
tiania (Sir A. J. Herbert, K.C.V.O.) reports that there has recently 
been considerable agitation against the water power of Norway 
passing into the hands of foreigners, and that a Bill has been hastily 
passed forbidding the sale of waterfalls to foreigners, who in future 
are only to be allowed to lease them. A Bill dealing more fully with 
the subject will, it is stated, shortly be introduced, in which, in 
addition to the above conditions, the lease of any waterfall to a 
company is rendered illegal unless half the capital of the company 
is Norwegian.— Board of Trade Journal. 


Bank Rate Altered.—The Bank rate was yesterday 
altcred to 4 per cent. 


STOCKS AND SHARES 


Wednesday Afternoon. 


Bouncer statements seldom affect the departments with which we 
are especially concerned in these columns. They exercise a kind 
of indirect influence, through their power over Consols, which has 
a sympathetic effect upon investment securities generally, but this 
time the necessarily humdrum character of Mr. Asquith’s first 
performance has had little influence upon anything. Electric 
Lighting shares remain in their steady, comatose condition, Tele- 
graphs on the whole are rather harder, while the feature in the 
Railway list is the extreme weakness of Metropolitan and Metro- 
politan District stocks. 

May the First being a holiday sacred to sweeps and the Stock 
Exchange, business has had an extra excuse for suffering since last we 
wrote, and some excuse, unfortunately, was very necessary to explain 
the continued lack of ordera in Capel Court. Some of the new issuesof 
which mention has already been made here, are approaching fruition, 
but the inclemency of the financial season may nip several in the 
bud. The defence of the Electrobus people to the slating which 
the newspapers gave them has been followed by notice in certain 
journals that the shares have since changed hands at 2s. 6d. dis- 
count.  Nominally the price is 4 to 4 discount. The new 
Amalgamated Motor- Bus shares are not regarded with much 
enthusiasm, the business being so obviously overdone. Yet 
another company, with an Anglo-French title, is coming soon. 

Under the threat of the L. C. C. competition, now being con- 
sidered by a Select Committee, statistics relating to the financial 
position of the various metropolitan electric lighting companies 
are manifestly valuable. The list published here last month of the 
amount per cent. that each company had applied to depreciation 


. and written off out of revenue on the average capital employed 
during 1905, may be supplemented by figures showing the amounts 


st the credit of depreciation and reserve accounts. Keeping to 
the year ended 1905, the largest sum has been accumulated by 
the Metropolitan Electric Supply Company, which shows 
£236,000 in this way, with nearly 10 per.cent. more as 
premiums on new issues. The St. James' and Pall Mall has no 
depreciation account, the amount for this charge being written off 
annually, but the company bas a reserve fund of £66,529, ite issued 
capital being £450,000, including Debenture stock. The City of 
London had £196,320 to the credit of its depreciation and reserve 
accounte, the County of London (Metropolitan) £52,453, which was 
£6,000 less than that of the Kensington and Knightsbridge, while 
the Brompton and Kensington had £57,600, and the Chelsea 


. £53,513. The West-End undertaking of the Charing Cross Com- 


pany possessed £78,300, plus £20,000 for leasehold depreciation and 
£96,600 for premiums on new issues. 

Decreased receipts are compensated by lower expenditure in the 
Eastern Extension Telegraph Company's report. The dividend, as 
indicated earlier, is maintained at 7 per cent. Several other reports 
of interest are out this week. The Great Northern Telegraph of 
Copenhagen Company announces in its report that the contract for 
the cable to Iceland; has been given to the Telegraph Construction 
and Maintenance Company. The line has to be completed and 
opened by October lst next at the latest. The Great Northern 
paid 24 per cent. for the year, but the price is easier at 39. Globe 
Telegraph and Trust Ordinary will receive 5s., making 53 per cent. 
for the whole year, and £4,400 is carried forward. "This has put the 
price 4 better at 114. After rising well above 23, Anglo-American 
Deferred fell a shade to 223, although this leaves them ł up on the 
week. Callender’s are better at 11}. 

Nothing sensational has taken place in the Traction group. 
Buenos Ayres Grand National “ A” Preference are a trifle better at 
713, possibly upon the company’s Bill, which has come before the 
House of Lords this week. Calcutta Tramslrose 3 to 94, Potteries 
Preference fell 4 to 9, and Belgrano Ordinary 3 to 38. The 
Kalgoorlie Electric Tramways report is not brilliant by any means, 
although the prospects seem to be moderately encouraging. 

Falling Home Railway stocks follow the lead set by Consols, 
which slumped to-day, Wednesday, upon the withdrawal of money 
from the market by insurance companies interested in the San 
Francisco disaster. The principal stocks were all flat, so Metro- 
politans at 704 and Districts at 234 were but participators in the 
all-round decline. It becomes increasingly difficult to sell any 
amount of District stock, notwithstanding the economies which 
have already come into force on the line. Electric stocks are 
nominally about ,the same as before, but when a seller appears to 
test the tone of the market he finds prices lese firm |than they 
appear on the surface. 
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i TELEGRAPH AND TELEPHONE COMPANIES. 
Closing Closing 
; Dividends for the last otations Quotations 
PM DAMES four years. ent 25th. May 2nd. 
5 i eh. , | 9o 105 
African Direct Telegraph, 695 Debs... .. .-. 4% u 163 ES 
35000 Amason Telegraph OCo.'s MEATUS, Nos. 1 to 25,000 5 BR 4i B3 — att 
155,6008 Do. |. — 6% Debs., Nos. 1 to 1,950 Red. 5% 83 — B8 "E len 
702,600 | Anglo-American Telegrap ae - m T 81 66 — 68 x at 
8,148,700 | Do. do. do. 8% Pre .. 8 1134—1144 xd | 114 —115 
8,148,700 „ do. . Deferred COND A% = 223— 
50,000 teenth dea Tel., 5% Mort. Deb. Stock Red. EET 
44,000 T hone, Nos. 1 to 44,000 ee ee ee ee 
1,988,886 | Commercial Cable Sting. 600 year 4 % Deb. Bk. Red. 4 
16,000 | Cube Telegraph .. ig . T 40 s 6 
6,000 aye ish 710% ak Ord. 0 e» oe oe 1 vi 
081 Dire Span egra 8 * ee oe ee 
18.600 Do. do. 10 Cum. Pret, ee 1 10 
80,000 e L] 4$ Debs. ee ve 4 
60,7103 | Direct United States Cables D 
10,000 | Direct W. India Cable, 44 Ej Reg. Deb., 1 to 1,900, R. % j. 
4,000,000 Eastern Telegraph, Ord. Btock Fé "xut — wa ; 7 
2,000,000 Bo. 84 * Pref. Stock Ps... Te % | 8B 
1,848, Do. 4% Mort. Deb. Stock Red. .. 4% 4 
900, Eastern Extension, Australiasia, and China Tele. 7 X 7 
162,400 Do. Ta Deb. Stock ee ee ee 4 * 4 
East & B. Afric. Tol., 4 % Mt. Db., 1 to red. 1909 4% 4 
300.000 De 4% Beg. M. Bebe. ( (Mauritius Sub.) 1 to 8,000 A 5f 
180 e egraph An os ee oe te ; e a 
Do. do. 6 Pref. ee ee 6 y D 6 g 
150,000 | Great Nortbern Telegraph, of en i 24 N 24% 
42,900 Halifax and Bermudas Cable, 96 lst Ned. 43 43% 
Debs., within Nos. 1 to 1,900, Red. 
17,000 Dur ean Telegraph ee eo eo ee B 3 % i 
251,197 | Marconi's Wireless Telegraph. us ws - Ni Nil! 
72,0680 | Monte Video Telephone Co., Ltd. Ord. En is 4 "S 
B6,499 Do. do. o. 5 M Pret. du b $a 
1,988,858 | National Telephone; Pref. Bock .. ME ui 6 6 
1,966,667 Do. 6 De U Stock ee ee ee 5 b 
15,000 . " 6 * Cum. 1st Pref. .. T" 6 6 
950,000 Do, do; 6 yi 27d Pi l'as 950,000 5 5 
A A on-oum. " 
2000000 | Do. do. Bà & Deb. Stock Red. BÀ 84 
1,680,508 Do. do. 4% Deb. Stock Red.  .. 4 4 
179,818 Oriental Telep. and Eleo. 1 to 171,604,fplly paid 64 7À 
60,000 Do. do. do. 6 % Cum. Pref, $5 6 6 
100,000 Do. do. do. 4% Red. Deb. Stock £a 4 96 
100,000 | Pacific & European Tel., 4 95 Guar. Debs., 1 to 1,000 4 4 
11,889] | Reuter's % v 5 5 90$ 
60, 000 Telephone Co. ot Egypt, 43 % Deb. Red. ee te -> 44 
8,901 e Cables Trust LJ ee ee ee 6 6 % 
70,000 nited River Plate V ier. "à vis es 8 " 
40,000 Do. b . Pref., Nos. 1 to 40,000 5 5 54— 
179,947 Do. do. b Debs. ee ee ee ee b 6 110 —112 
15,6001 | West African Telegraph, Shares $3 ds = 4 
80,008 | W. Coast of e EM — 
150,000 Do. 496 Debs., 1 to 1,500 . by Bras. Sub. Tal. 4 4 100 —102 
907,980 | Western elegreph, Ltd., Nos. 1 to 207, m 7 6 
75,000 Do. i b % Debs. 3nd series, 1906 b b 101 —108 
668,880 0 do. 4 Deb. Btock Red. ee 4 4 100 —108 
68,821 | West India and Panama Tele h. Ss $. Ps &— 
84,568 Do. do. 6% Cum. Ist Pref, ne 7 on 6% 
4000 : Do, do. 6% Cum. 2nd Pref . 10 " 64— 7 | — fl 
100 4,59. 595 | 101 —104 | 101 —104 
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170,000 | Afiglo-Argentine Trams, 960,008 to 480,007 ..  .. | 6 | es | : | 8 | 8 81— d" — 8 xd B | 87 | 
200,007 : 96 Cum. Prefs., 1 to 960,00 5 is 5 5% | 5 i 64 6j, Zr 
266,000 Do. ermanent, 6 % Deb. Stock, 1888 100 i 6 6 6 140 —143 140 —143 : s | 
285,100 Auckland E. Trams., 5 % lst Mort. Deb. Stock .. | 100 - b b 5 104 —106 104 —1 " 
800,000 | Babcock & Wiloox, 1 to 580,000 „ a 1-.5^ „„ 1 90 20 8j— dk — 4 79/44 | 76/104 
100,000 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1. 3s 6 6 6 11— 1g lÀ— 1g xd : . 
000 | British Aluminium, Ord., 2,001 to 40, 0 000. 5 i "A quoq e — 27 275— 2758 = oe 
,000 Do. do. 7 % um. Pref... ve oe 6 Nil Nil 7 A 7 p — 6 = 64 61: | 
,000 Do. do. A 6 «. Cum. Pref. ee es b Nil Nil 6 vq 6 ^ T 5 | ee oe ! 
90,000 Do. do, 4 % Funding Certa. ee [I b ee ae 4 pa 4 5 4 1 ee . 
800,0008. | Po. do. 6% lst Mort. Deb. Stock Red, | Stock | 6% 5 6 5 102 —106 102 —106 M is | 
800,000 | British Columbia E. Rail Def. Ord, Btock .. . | 100 à 8 6 6% | 190 —198 116 —119 xd | 117 
000 | Do. 6% Pref. Ord. Stock „ 0 s 5 5 5% | 110 —118 110 —118 110} n | 
115000 | Do, 5 „ Cum, Perp.Pref.Btock — .. 100 sc 5 6 107 —110 107 —110 | 1 X 
40 Do. lat Mort. Debs., 1 to f, 0. 40 8 101 —108 101 —108 i 7 | 
000 Vancouver Power Debs., 1 to 2,200 | 100 = 4 102 —105 103 —106 | .. ia 
801 British El o Traction ee oe se ee 10 8 6 6 oo | 6 ww 7 6 — 7 63 o. | 
161,487 | Do, do. 6% Cum. Pref. .. ../ 10 | 6 6 6 6 98 — 9i 8j— 92 D uoa 
415499] | Do, do. 5 % Perp. Deb. Stock. | Stock | 6 5 5 5 11 —114 u? —115 134 11 
410,178 | Do. do. 44% and Deb. Stock Red. | 100 zs x 43 44 — 984 99 — 95 xd $ 
,000 | British Insulated and Helsby Cables nur? 4 6 | 10 8 8 8 7 7 AN 
100,000 Do. do. 6% Cum. Pref. ... .. 5 8 B 6 6 6j 61 i 
000 Do. do. 14 95 Ist Mort. Deb. Red. | 100 43 4 103 —106 104 —107 
219,000 British Thomson:Houston 96 1st Mort. Debs. .. | 100 P 4 4 96 — 98 — 98 si oe 
400,000 | { British Westinghouse 6 % 5 ½ 001 to 478,000 5 . 169, | Nü | n li—- 3i là— 3à | 41/8 | 40 
1,016,858 Do. do, 4% Mort. Deb. Btook .. | 100 se 4 4 96 80 — 85 80 — 85 81 a 
50000 TBrowett, Lindley&Oo.,Ord... .... n| 4l Nil | Nil | Ni iis m i Ore 5 ós s 
60,000 |T Do. o. 6% Cum. Pref, .. £1 Nil Nil Nil T 14/6 to 1 14/6 to 15 os is 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 `. 2 Nil Nil Ni] 23 — 1 xd — á 14/. - 
150,000 Do. Non-cum. 6 % Pref...  .. g 6 6 6 6% 1 2 xd 1 2 b t. 
0001 Do. Perp. Deb. Btook .. | Stock | 4 4 ti — 97 — 99 9 971 
126,000; ; Perp. 2nd Deb. Btook | Stock | 4 4 44% B4 — B6 84 — 86 i 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 ORO [1 " B 4 $ 8 9 im Jaxd 81— 3 | 681À 67% 
,000 Do, "ni" 6% Cum. Pref., 1 to 40,000 5 64 6 6 % bi— dx BR 5j 63 
22500 Do „B, do. 1 0 1, 500 5 85 | ES |BL| ID CLE IN | 5 
817,700 Do, 5% Deb. Stock ..  .. . | 100 i 5 5 5 2 106 —108 106 —108 — , : 
190,00 | ^ Do. 11 5 O19 | 2 d PY | % % | iios |o ZI 
106,000 | Calcutta Trams., 1 to 105,000 .. mn | 5 n 6 8 8 % 8i— 9ixd 9— I Us bo | 
82,610 Do. 105,001 to 187,610 ae ee eo | 5 ee *4 we 8 o5 | 9 8 — 9 ee 
000 Do. Cen let Dob. Bod i : 00 % 1% | ja | sa | 1o 100—108 — m 
85,000 | Callender's Cable Construction shares —.,  .. | 6 | 15 124 12 1059 , 10i— 113 ll — 12 11 | 107 
40,000 Do. do. 6 % Cum. Pref. ee oe ee | 6 5 5 5 5 fon 6 P Ü | s 
800,000 Do. do. 44% 1st Mort. Deb. Stock Red. stock 43 4à 42 44 1 ee | 1 0 x | 
191,224 Cape E. Trams., 1 to 491,222 oe eo oe ee | 1 ee 15 | 10 | b § | 4 . | 
450,000 | Castner-Kellner Alkali, 1 to 450,000 | .. — Z 1 e 4 4 lj— 118 "Um ly „„ 
an Do, do. 43 % let Mort, Deb. Stock | 100 — 43 43 4} 95 —100 —100 DAE 
:909,008 | Central London Railway, Ord. Stock oo ,Btoock | 4 4 4 4 90 — 92 90 — 92 907 
580,816 Do. do. 4% Pref. Stock .. | Stock | 4 4 4 4 100 —102 100 —102 1004 
LOTO ne . : ber | AS | AS d i „ | aze | 
LU 7 and South London Railwa ee ee oe Stock Bi = — 127 
85000 | Crompton & Co., i NUES 8 b aie i bá 2 — 42 2m— 95, S 
L 0 eg. a. to — — 
00,000; dn af RIM. and 901 to 11.000 of 450 Red. } os 5 * 5 * 6 % 5 % Tor rm = 
§ Interim dividends, 


aa 
Wess perio of nine months, 


m cu ETE 


. Quotations on Liverpool Stock Exobange, Unless otherwise stated all shares are fully paid. 
j i i 4nd bonus of 10s, i Y From Manótieser Share Lim 
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ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 


el 
Dividends for the one me 
NAME, last four years April 25th Mas 
10 260,000 "s 10 T u- !à Ei 
' 6 % Cum. Prel., 1 to 805,00  .. 6 6 1 —. Ira l5 
44% Deb. Stock 104 —107 108 
Trams. (1896), 1 to 6 6 1 1 18 — 
6 Pref. between 1 and 60,000 6 6 1 1 14 
4 €, Debs. . 8 4 4 1 d. 
"A" Debs, — .. 3 914— 98 | 
"B^ Deb. Stock. = 7 
Edison & Bwan Utd., “A” ahrs., £3 på., 1 to 90,261 u P e 
" shares, 01—017,190 "M Nil P$. .. — 8 
Deb. Stock Red. 4 4 4 $ B6 — 88 86 
b. Sock Prov. Certs, all pd. 6 6 5 90 — 95 90 
braten 1 to 119,100 se 4 ee + i fe 
81 pum. Prei., 1 to 81,800 1 1 os — 2 
300,000 Do. . 1st let Mori, Deb. Bk. 4 4 4% 89 — 92 89 — 
95,000 General Electio Co. d ^d ee 6 6 ee 941— 9j 9i 
00 | at N. 4 d se 17 17 4—4 2 
Gt. N. A iy Bail Prot, ova Nt N co 78,000 8 = 4 
96,000 Greenwood & Batley H Cum Pref. % „ 7 7 7 104— ul 1014 
80,000 do. Mort. Debs. eB wx 5 5 5 102 —104 100 
28 Henley’ ra W. J.). Telegraph Works, Ont. „ ra 15 15 15 na E 1 
41,978 Do. do. ort. Deb. Stock 4 4 4 109 —11t 103 - 
106,023 Do. do. Scrip. 60% paid. di js M D14— 59: 571 
60,000 India - Rubber, Gutta-Peroha & Telegraph Works. b 10% 14— 17.— 
87,600 Liverpool Overhead Railway, Ord. š i N H— 1 
600,070 | London United Trams S (1900). 1 to 50,001 ; 8 6 8 6— 8 Th— 
125,000 Do do. E . ei Pret., 140135,000 .. 8 5 5 10 91 — 
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814,016 Metropolitan Ense TRE Defd. . ye — 154 P x : i- E = 
, um. f. ee ee = m 
850,000 Do. 43 «Deb. Stock Red. se ee ee 43 102 —104 102 == 
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7 64 | Eg | 9— 9 Bi- 
U e * iy) to = » 
000 | Do. 4496, Deb, Bto aon E 4 108 — 1 108 - 
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946,806 | Do. 4 & ist Mort. Deb. Stoc bk 4 4% | 4% 80 — 85 80 
ELECTRICITY SUPPLY COMPANIES. 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 x | 6 5)— bè bi 
,000 Do. 4$ 96 1st. deb. stock .., 100 108 —106 101 
90,877 Brompton & Kens. 11 Lt. Sup., Ord. a 90,000 5 — & 
00.000 Ce airal PBieotrio 8 G Dmm 0 109 —105 102 
n ae o 8u uar. De .. | 100 = 
,000 TA ae 8 4— 8 4 
,000 E rof. 5 4i— 4 4 
paper Do. " 9 96 Cum. Pri i ‘ — 4 1 
L) . es = 
420,000 Do. 4% Deb. Stock Red. — .. | 100 101 —108 10) 
86 | Chelsea Hlectricity t Bopply ORE urs ee b 
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5085 | City of M London Elec. Lich pog —110, 805 10 103— 11 1t 
40,000 Cum. Pref., 1 to 40, 10 18 — 14 1 
400, 000 Do. H Db. Stk., Bonon (iss. at 115) all på. èx 198 —196 19 
800,000 44 96 2nd Db. Stk., Prov. Crta., all pd. 100 101 —108 10 
40,000 Donee of Durham Electrical Power, Ord. . E 9 2j— 91 
50,000 Do. do. y oe Pref. .. b 5 — 
40,000 roman of London Blectric x . 1—40,000 10 8 — 9 
80,000 do. 6 m +, 40,001 —60,000 10 11}— 121 1 
400, 000 Do. do. Deb ee ee i 109 —112 10 
400,000 Do. do. $nà Deb. Btock .. Stock 101 —108 ( 
on Edmundson's E Corporation, Ord. Ss 5 i í 
3 0 0. see ee ee nz 
820,000 Do. do. * 1st Mort Deb. Stk | 100 108 —106 1 
10,000 B i to 10,000 R b 
15,000 . % lat. | Deb. 8 took P ` oe | 100 101 —104 1 
18,000 | Hove, 1 to 18 is " Gs Š 6 
10,000 | Do. New (£5 10s. - ; es i i £8 
87,80) D 4 % Deb. ae * ee . e 100 4 96 -—101 
7,800 44% Deb. 8 100 43 98 —101 
21,000 Easain dio and Knightsbridge Meg Ord. - 6 13 10} 
90,000 Do. do. 1% felted, erg Btock 4 A 98 —101 
111,000 | London Electric Supply Corporation 8 8 OF, 2 — E 
60,000 Do: do. 6% Reel. 5 6 X. 5 — 
874,895 do. 4 "T Mort. en Btk. Red. Btock 4 ; 98 —101 
200,000 Metropolitan Electric Bupply, 1 to 100,000 b 10 * 
76,121 $c um. Pref. 1-106, 23 pd. 6 Y 
220,0001 Do 1st Mort. Deben. Stoo aa A 110 —114 , 
250,0001 Do. 96 Mort. Deben. Stock Fader, Btock yi — | 
950,000 | Midland Electric rporation, 4 % lst Mort. Deb. | 100 101 —103 | 
76,000 | Newcastle-on-T yne, t to 75,000 à 5 8 X 171— a 
75,000 Do. 5 % Pref., 1 to 15,000 . . 5 5 5% 6 — | 
10,852 | Notting Hill Electric Lighting $ 10 7 T 18 — 14 | 
64,000 Do. do. 4 0 ist Mort Deb. .| 100 4 4 97 — 99 | 
18,500 | Oxford, 1 to 96 and 407 to 18,810 5 7 1 — 1 | 
60,000 4% Deb. Stock 100 4 4 99 —101 
40,000 S. James’ and Pall Mall Electric Lig 1 124 9 — 10 
150,0002 Do. do. l Sappi b. Btock 2 „ 100 Bà 8) 06 e— 08 1 
12,000 | Smithfield Markets Papeete u rly, Ord... as 4 4 931— 3 ` 
50,000 Do. 1% Deb. Stock | Stock 4 4 76 — 80 ] 
66,000 | South London Bisutric jn Supply, Or s m 6 4 4 8 — | 
108,700 | South Met. Elec. Lt, & s eee ME 2 | 
85, (Late Blackheath and Greemoich ek |1 Brat T 1 1 7 1 1 
148,299 Z. L. Co 44% 1st Deb. Stk. | 100 4 4 108 —106 
50,000 | Urban Kisomo Buppily, Ork. P. "s 5 b 6 m 42 
80,000 o. 5% . Pret. 5 5 5 4. Bea 
000 do. 44% lst Mort. Db. Šik. Red 100 102 —104 | 
110,000 Westminster Blectrio Supply, Ord. ..  .. e 5 14 18 of 160 
do. » Pref. 5 b b — 8 
(Originally b %—Red. to 4$ % from 81st Dec., 1906.) 
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THE ADVANTAGES OF EMPLOYING 
ELECTRICAL ENGINEERING 
NOMENCLATURE IN STEAM ENGINEERING 

CALCULATIONS. ` 


By H. M. HOBART. 


(Concluded from page 695.) 


A VERY interesting example of the readiness with which 
electrical engineering calculations may be carried out with 
this system of units may be found in the .calculation of the 
efficiency of a generating station, this efficiency being defined 
us the ratio of the kw.-hours delivered from the generating 
station during a year, to the Kw.-hours of calorific value of 
the coal burued during the year. | 
Let us curry out this calculation for a representative 
generating station in England. During the year ending 
June 30th, 1904, 1:5 million Kw.-hours were delivered from 
this station, and this was employed for lighting and tram- 
ways. The load factor was 22 per cent., and the station was 
run condensing. The coal burned had a calorific value of 
7,500;xw.-hours per ton. 6,700 tons were burned during 
the year; hence the total energy of combustion for the year 
amounted to— 


7,500 x 6,700 = 50 million Kw.-hours. 


Thus the overall efficiency of the generating station 


was— 


15. = 3-0 per cent. 


90 


While this is not a good result, it is nevertheless typical 
of the great majority of generating stations of this type and 
capacity. A condensing station of this output should, 
however, show at least 5 per cent. efficiency. With large 
modern ‘stations efficiencies of over 7 per cent. are often 
attained. 

Thus for the year ending June 30th, 1904, the efficiency 
of the Berlin electricity works, with an output of 113 
million units from a number of distributed generating 
stations, works out at 8&'8 per cent. The generating station 
of the Glasgow Corporation tramways for the year ending 
May 31st, 1905, and with an output of 23 million units was 
8 per cent. The Sheffield Corporation tramways for the 
same year had an output of 9:4 million units from the 
generating station, and an efficiency of 6:1 per cent. 

From the various sources from which this data was 
brought together, it appeared that the average price paid for 
coal, and the calorific value of the coal used in these plante, 
was as shown in 'Table V. 

TABLE V. 


Cost of coalin | Calorific value in 
shillings per ton. | kw. H. per ton. 


Berlin Electricity Works. 16:0 8,100 


Glasgow Corporation Tramways... || 64 8,100 


Sheffield Corporation Tramways... 82 7,700 — 


From the data in Table V. we may deduce, asin Table VI., 
the fuel cost per Kw.-hour of calorific value of the coal, and 
then dividing by the efficiency, also the fuel cost per 
Kw.-hour of output from the generating stations. 


TABLE VI. 
} 
Cost per | Efficiency | 3 bred 
€— priu output from 
generating generati 
value in station or e tations 15 
| pence. : stations. pence. © 
E —— „„ 
Berlin Electricity Works — 000237 T 0:27 
Glasgow Corporation Tramways ' 0:0095 0:12 
Sheffield Corporation Tramways |. 00127 | E i | 021 


L. Given the cost of coal in shillings per ton, ite calorific 


value in KW.-hours per ton, and the efficiency of the gene- 
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ASSOCIATION, March 27th, 1906. 


LET me say that I have no interest whatever in an 


ago, 


By Norman D. MAcDONALD (Member). 
Most of these old 


Motor-Car Services in Relation to Tramways. 
My new company is start 


PROCEEDINGS OF INSTITUTIONS. 
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But I am not an enemy of tramways by any mesus. Tramways 
have done, are doing, and will continue to do great public service 
filling a great public necessity—for what we all need is rapid and 
cheap transportation. It will be nec in order to get down to 
facts and to the truth, to dissect the relative positions and prospects 


of tramways and autocar services. 


To pass for a moment to light railways, I think any extensions of 
these will now be few and far between, for the road is the proper 
place for their class of traffic; and with mechanical power road 


vehicles, the general advantages are overwhelmingly against light 


railways. To give an instance, the N.E.R. abandoned a very good 
scheme for a light railway from Beverley to Beeford, 14 miles, 
which would have vost over £40,000, and taken two or three years 
to get running, in favour of autocars costing a few thousands, put 
on at once, and giving a service which no light railway could ever 
give. 

So far as street traffic is concerned, I ventured to prophesy five 
years ago that we were on the eve of two great changes—and 
now they are at the very door: (1) All street traffic will 
move at a much greater pace. (2) A vast improvement in street 
surfaces. 


The paramount necessity for flat smooth streets will make the- 


public mind grasp more and more the inconvenience and danger of 
rails, with their ruta and grooves — especially for india-rubber tires 
Most unfortunately tramways tend 
by their very nature to monopolise the important part of the road, 
the crown of the causeway; also for economical working the 
vehicles must be of great size. This mere size again entails more 
frequent and longer stops. Hence they tend largely to prevent she 
thing which not only allows of rapid transit, but also relieves street 
congestion ; namely, that the faster vehicles shall be able to pass 
the slower. "Tramoars must do all their stoppages for passengers or 
terminal work on the most important part of the street. 

When the traffic of the tramway itself reaches a certain point it 
defeats itself, because you are compelled to try to work it all (in 
either direction) on 4 ft. 84 in. ence you get a string of cars 
checking each other, by their constant stops for passengera.* I will 
not dwell on the troubles of blockades by miles of cars pinned to 
their tracks in the case of breakdowns, accidents on the line, fires, 
tumults or processions. 

Whatever apeed is possible and proper for trams, then something 
higher is possible ur proper for motor-'buses. i 

The main propo-itions as to safety depend on (1) manæuvring 
possibilities; and (2) stopping powers. The tram cannot mancuvre, 
and hence has no capability of this sort- either to avoid, or to assist 
in avoiding, an accident. 

India-rubber tires on road surfaces also give a high braking 
efficiency. 1 note also, in passing, the important factor of what is 
called “collision energy“; it is manifest that the length of the 
AS and the possibilities for evil should an impact occur before the 
end of the stop, are more serious where the collision energy is stored 
up in the mass of one sort of vehicle which weighs about three 
times that of another type. 

Lastly, let us note the dangerous whirlings and lows of steering 
power of motor-omnibuses, commonly called ‘side slip"; with 
modern heavy, long-wheel based, twin-tired vehicles side-slip is 
rare, and only when you have really reas, mud. ` 

The matters touched on above should make us pay heed to the 
new ways and see how we can work them into our own service and 
advantage. One obvious plan is to use auto-vehicles as feeders, 
either-to get an immediate service and tratlic, or a cheap service, or 
a service flexible asto volume of traffic, direction of traffic, rush-hours, 
street blockades and so on, having in view chiefly the object of 
developing traffic, or diverting traffic from rivals, on to the heavily 
capitalised tramlines. As roughlv 20 per cent. of motor-omnibuses 
should spend a good part of each day in being tuned u 
traffic manager can utilise his whole fleet in a suburban district of a 
town not only by having an extra service at the rush-hours on his 
ull-day “feeder” routes, but by sending other omnibuses into 
suburban parts at the rush-hours. Thus we have regular “ feeders,” 
and irregular “ feeders” which can scour the whole district to 
round up those to whom time is paramount, and to distribute 
them again at night as near their doors as possible. 

Bat let us go further afield and, remembering the limitations of 
tramways as to speed and capacity, remark that a coadjutor fleet of 
motor-omnibuses can be used to do overlap work. Bearing in mind 
that speed of servicelis more important to those further out, it 
would seem well to consider the advantages of running your own 
motor-omnibuses alongside your cars, but starting from termini 
beyond the tramlines. Thua a ’bus which has filled up can itself 
make an express service into the centre of the town. Or, in any 
case, you can have an express service alongside the trams for the 
long-distance passengers—leaving the more local work to the 
slower and more cumbersome vehicle. The 'bus stopping places 
might be at longer intervals. It is better surely to have 
your own friendly service, bringing all the grist to one mill, 
overlapping or paralleling your cars, than to have lively com- 
petitors working the same road. I venture to say that once 
they have enough “buses for the internal partel(in big cities 
like London, the 'bus companies will invade the surrounding 
tramway territories and tilch the through traffic with ease. In 
other towns where the streets are fairly wide and the traffic 
not very dense motor-omnibuses will be very serious rivals to 
trams. It is certainly much easier to hold traffic than to regain 
it. Moreover, the simple British public will stick to, and support, 
any organisation which it feels is trying to progress and to give it 
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* Great Britain is practically the only country where double- 
deckers are common; because speed has not been much considered, 


, A clever 


a good service, run by brains. Move with the times, is the safe 
course. 

There are certain days—such as Saturday afternoons, Sundays 
and holidays—which are the despair of a tramway manager. 

Here the auxiliary fleet of cruising omnibuses would come in, 
not only as proper auxiliaries alongside the tramlines on the routes 
of main movement, but as available to be sent wherever the holiday 
tide was flowing. 

The inflexibility of tramways is a cause of loss to themselves 
even where they have the luck to terminate near a place of great 
popular resort, because things like football matches and fireworks 
only disport themselves at definite hours. Given a fleet. of auxiliary 
omnibuses a good engineer will have them all in fettle on days of 
public rejoicing, and a good traffic manager will have them plying 
early to the match or display, and then concentrate them in side 
roads en masse till the “ scaling " of the crowd comes, and then will 
call up bis swift reserves. Be it noted also that on such occasions 
the omnibus service can be made “ extra special express” by going 
and returning by practically deserted side streets. 

I have been consulted several times by the General Post Offices, 
both in London and Edinburgh, as to the possibility of getting the 
mails taken by autocars on roads, more than they are at present. 
I have told them their only hope to get ft done (at their rates) is 
by big organisations, and probably by those which exist already, 
having staff, offices, managers, depots, and so on; in fact, making 
the night mails a side show. I throw out the suggestion to the big 
tramway organisations in populous districts as another way to 
bring in grist per the new rival, since they have their on-cost 
charges in any case. 

Some tramway systems convey parcels—notably our Edinburgh 
and District Tramways, whose organisation is good and gives 
useful service. In such cases an auxiliary service of motor-vans 
would help, because they could collect and deliver to and from the 
offices or depots at the tramway, lines termini. The same idea 
can be expanded to freight proper. In fact, the mobile motor- 
vehicle may be found a good auxiliary for handmaid work to the 
tixed tramway. 

The main question for us seems to be: “Can the motor-vehicle 
affect our interests?” If not, then let us stick to business and 
ignore it. But if we have to say Fes, it must affect us"—then 
the question is, Favourably or unfavourably?” The further 
question comes, Shall we make it a rival, or shall we bind it to 
our chariot of progress as an auxiliary as well as learn from it 
transportation lessons, so as to know our own weak points?” 


— — — — 


Discussion, 


The CAIRMAN (Mr. W. Beanwont), in moving a vote of thanks 
to the author, remarked that in the earlier part of the paper some 
might have thought he was dealing with the motor-vehicle versis 
the tramway. It became obvious, however, in the latter part of 
the paper, that he was dealing judiciously with Tramways plus 
Motor-Vehicles,” or, at all events, Motor-Vehicles plus Tram- 
ways." 

Mr. EMILE GARCKE said that he expected to hear a great deal in 
opposition to tramways and in favour of motor-omnibuses, but there 
was much in Mr. Macdonald's Paper with which he cordially con- 
curred. He regarded the motor-omnibus as a means of improving 
the tramway services. Where they had a tramway system which 
was well designed, and was serving a densely populous district, he 
did not think the competition of the motor-omnibus need be feared 
by tramway undertakers, but where they had an indifferently- 
designed tramway—-a tramway which studiously avoided connecting 
two populous centres—the motor-omnibus had an excellent field for 
providing that service which, were it not for the jealousy of local 
authorities, or the incompatibility of temper between the local 
authority and the company, would enable the public to enjoy the 
full benefit of electrical tramways. If the writer had as much 
experience of the actual operation of tramways as he had enthusiasm 
for improved methods for providing facilities, he would recognise 
that many of the suggestions which he made would prove to be very 
difficult to carry out. He spoke of the congestion which tramways 
tended to cause, but motor-cars would experience exactly the same 
difficulty of penetrating the traffic. He could refer him to several 
cases where electric tramways had tended to relieve congestion. 
The writer’s references to light railways were very interesting and 
important, as pointing to the harm that was frequently done by 
paternal legislators who killed an industry by kindness. The Jight 
railway industry io this country had been almost entirely misunder- 
stood, and the future development of light railways was likely to be 
very small. It was a very regrettable thing, because on the Conti- 
nent light railways had served a very useful purpose, and there was 
no reason whatever, if light railways had been authorised on the 
same economical lines as in Belgium and other parts of Europe, 
why they should not have had very extensive systems of light rail- 
ways serving agricultural districts. Now that the motor-omnibus 
was tending to be satisfactorily developed, it was probable that 
these services could be equally afforded by means of motor- 
omnibuses. But the motor-omnibus had a great deal to accomplish 
before it could be considered perfect, and in making comparisons 
between the merits of the motor-omnibus and the electrical tram- 
way, they must not forget the enormous economy in working electric 
tramways. The ability to generate the power at one centre and 
distribute it all over the line was so great as compared with the 
working of individual vehicles carrying their own power that elec- 
trical tramways in densely populated dis'ricts, where & frequent 
service was possible, were certain to hold their own against motor- 
omnibuses. The advantages of cheap power were sufficient to justify 
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the laying down of rails at a cost of perhaps £6,000 per mile, single 
track, and the cost of depreciation, interest and sinking fund for per- 
manent way, was only equal to about the cost of the rubber tires of 
the motor-omnibuses. He had been concerned in operating a fleet 
of motor-omnibuses in a provincial city, and the costs of operating 
were practically double the cost of working an electrical tramway 


system. The motor-omnibus might be considered to have an excel- . 


lent field where electrical tramways were not practicable—where 
the streets were too narrow, or where the traffic was not thick 
enough to justify the expenditure necessary for the permanent-way. 
But he was inclined to think that if the outskirts of a big tramway 
system did not justify tramway extension there would not be 
sufficient to justify a satisfactory service for motor-omnibuses. 
Overlapping the tramway termini was not a very satisfactory 
system, either for the tramway or the motor-omnibus undertaking. 
The number of vebicles they would have to provide for the purpose 
of dealing with rush traffic would be such as not to justify the 
capital outlay for the occasional use. Another point to be remem- 
bered in connection with motor-cars was the very large proportion 
of reserves necessary to maintain a regular service. As one who 
had been responsible for the investment of very considerable sums 
of money in tramways, and thus speaking with a due sense of 
responsibility, he regarded the motor-omnibus as a desirable 
adjunct, and as a competitor which was likely to render good ser- 
vice, not merely to the publie, but to tramway undertakers. His 
company was engaged in putting up a factory in this country for 
the manufacture of motor-omnibuses, and also for operating several 
systems of motor-omnibuses in various parte of the country. 


In reply to Mr. MACDONALD, Mr. Gancxe added that the working 


coste were 5d. and 6d. a car-mile for tramways as compared with 
10d., 11d. and 18. per car-mile for motor-omnibuses. 

Mr. SHRAPNELL SMITH said that it was full early to talk with 
any real confidence about motor-omnibus costs, for several reasons. 
It might perhaps be of benefit to look to the early days of the 
tramways, and see what reduction had been effected in the cost of 
working them. No doubt the motor-omnibus coste would fall. 
One considerable factor in the large cost and in the large propor- 
tion of vehicles laid up was the difficulty of getting spare parts. 
There were services in London that day where perhaps 30 per cent. 
of the vehicles were not being run because of the want of spare 
parts, whilst new complete chassis had to be stripped, and that cut 
a very bad figure in the revenue account.. 'lhen there was the 
question of the cost of power, and the advantage of deriving power 
from a central generating station ; it was an open secret that motor- 
omnibuses were being experimented with, and might shortly be on 
the road, where the explosive mixture would be derived from a 
producer plant in the vehicle, which would give the unit just. as 
cheaply as they could get power from a central generating station. 
Of course any development of that kind unquestionably wauted a 
considerable amount of working up. When the single-deck steam 
vehicles were tried in London they were condemned, but the fact 
that the people who condemned them had now clos on one hundred 
on order, was testimony to the rapid changes which occurred, and 
the changes of opinion that might be rightly brought about by the 
improvements in the boilers and so on. As to the question of 
obstruction caused by a bigger or smaller vehicle, Mr. Macdonald 
pointed out that if the tramway cars were not so big they would 
obstruct themselves, because if they were smaller more of them 
would be required. There was, on the other hand, the argument 
that the smaller the unit the fewer stops each would have to make 
to take the people up and put them down. In many cases these 
arguments balanced, although not always. The great difticulty in 
the present day was in getting drivers for these motor-omnibuses ; 
two shifts were necessary, unless they wanted a strike, 
and that meant that a large number of trained men had 
to be brought into a state of efficiency very rapidly. 
They had to get many new drivers, and a great number of the 
skids which made themselves evident on wet days were due to the 
men, who would jerk the steering wheel about. The Bath Co. 
had been enabled to use motor-omnibuses with safety on Lansdown 
Hill, and he thought in many cases where tramways existed, motor- 
omnibuses could be brought in to serve as feeders in any district 
where, perhaps, it was not safe to lay tramways. 

The Rev. W. J. Scorr referred to the remark that motor- 
omnibuses might be run where the roads were too narrow for tram- 
ways; if Brentford High Street were a road wide enough for a 
tramway, one would have to search far enough to find a place 
which was not wide enough. The London United Tramways 
had pushed along their system to Hounslow and Isleworth and 
Twickenham, to Richmond and to Hampton Court. On Bank 
Holidays and other holidays the cara were crowded, but at other 
times, sometimes, he was the only passenger on a car. There 
were fairly populous towns and suburban villages that they ran 
through, but under ordinary circumstances there was not enough 
tratic to support tramways. It was expensive for many motor- 
omnibuses to stand idle, but that would be more economical than 
for a tramway to stand idle. The motor-'bus services from Penzance 
to Land's End ran frequent trips with heavily-loaded cars, and 
these certainly made at times 20 miles an hour downhill; with one 
particular driver he had known the vehicle in places to make dis- 
tinct jumps, when for 2 or 3 yards the wheels must have been off 
the ground. But they had never crushed a single cyclist, and he 
had never known the slightest case of side slip. That was due 
entirely to good driving. 

Sir JoHN Macponacp said that a light railway was a line on which 
no one had the right to go without leave of the company. 4 
tramway was a public road on which the company had a right to 
go, and which it might use exactly as it liked on two lines of rail, 
and the rest of the public must take what use it could get of its 
own highway. 


Mr. Henry Rurrer asked how much Mr. Macdonald allowed 
for depreciation of tramways as compared with motor-cars? His 
own undertaking generally allowed about 15 per cent. in the year 
for depreciation. He thought motor-’buses would pay very well 
for the first five years; but the moment they allowed a fair depre- 
ciation, which could not be very much less than 30 percent., it . 
would be quite another matter. Tramway men need not be very much 
afraid of motor-omnibus people, provided the latter allowed enough 
for depreciation. 

Mr. Percy W. NonTHEY said that a very serious difficulty had 
arisen as to whether the local authorities should allow powers for 
tramways, and also as to whether it was worth while competing with 
"buses. He did not think that at that time anyone there knew the 
cost of working motor-omnibuses except for a few months, which 
could in no way be taken as the cost of working omnibuses during 
the next few years. 

Mr. H. CoNBaDrsaid the tramways in the United Kingdom covered 
something like 1,483 miles, carrying about 1,394,463,000 passengers 
per annum. The horse-omnibuses were about 1,400 in number, and 
the passengers carried per anhum by the omnibuses were 209,462,000. 
Taking the number of tramcars to be about 8,000, and the number 
of horse-cars at 1,400, they would require something like 40,000 
small or 20,000 large motor-omnibuses to replace them.  Motor- 
omnibuses produced very unpleasant and unhealthy smells in the 
streets from the unrefined petroleum used, also very heavy dust- 
waves, and considerable noise from the gearing and the wheels. 
He did not see, as a tramway engineer, that motor-omnibuses, 
however perfect, would in years to come be able to replace the 
tramway service. 

The CHAIRMAN said that, not because of the danger, with motor- 
omnibuses they must think not only of the difficulties of conducting 
traffic when they got more and more motor-omnibuses, but of the 
impossibility of keeping the wear and tear down to what it ought 
to be kept down, so long as they had to run these 'buses at good 
speeds on roads and streets with the surfaces which they had at 
present. Roads were made, and then left to get into a very bad 
condition. So long as that was so, and even when they were all 
made as good as the best were now, the high speeds that many 
people were prophesying must be destructive to the motor-omnibus 
and its machinery. That being so, in many cases 25 per cent. 
depreciation would have to be allowed, and in the best cases they 


.would have to adhere to 20 per cent. depreciation, which was the 


amount generally adopted. It was not the high maximum speed 
they wanted, but the high average speed. 

Mr. MacpoNALDb, in his reply, said that be was not trying to 
compare motor-omnibuses with tramways at all. He tried to open 
the tramway mind to the main fact that all street traffic in the 
future would move at a much greater pace. Hence the public 
would put up its back more and more against those tramway. 
blocks, which were the greatest obstacles to the fast movement of 
every other kind of vehicle. He had not suggested the replacing 
of tramways by motor-omnibuses, but that tramway companies 
ought to take up the motor-omnibus to assist them, instead 
of spending money to put down more tramways. Personally, he 
thought that a motor-’bus service could compete well with tramways 
on the same street, unless it was so narrow that the trams blocked 
too much. He thought Mr. Conradi's figures as to the number of 
horse-omnibuses were wrong; there were over 3,000 in London 
alone. The cost of working motor-omnibuses was more likely togo - 
down than up. The cost of working in London, from his own 
experience, ought to be about 7d. per mile for motor-omnibuses, but 
it might be more. The costs cf running motor-’buses with good 
management and good vehicles were generally much overstated, 


Institutlon of Electrical Engineers. 


Tae following nominations for election of Council and hon. officers 
for 1906-7 were announced at the ordinary general meeting on 
Thursday, April 26th :— : 


As President: *Dr. R. T. Glazebrook, F. R. S. 
As Vier- Presidents. 


* Mr. F. Gill. Mr. W. H. Patchell. 
Mr. W. M. Mordey. *Mr. C. P. Sparks. 
As Members of Council. 
Mr. W. A. Chamen. Mr. Walter Judd. 
Mr. W. Duddell. Mr. Gisbert Kapp. 
* Mr. S. Evershed. *Mr. J. E. Kingsbury. 
Mr. H. E. Harrison. Mr. C. H. Merz. 
Mr. J. S. Highfield. * Mr. M. O'Gorman. 
Mr. H. Hirst. * Mr. G. W. Partridge. 
Col. H. C. L. Holden, R. A., F. R. S. * Mr. A. A. C. Swinton. 
Mr. C. H. Wordingham. 


As Associate Members of Council. 


Mr. Albert Campbell. Mr. T. Mather, F.R.S. 
*Mr. J. Hunter Gray. 


As Hon. Auditors. l 
Mr. F. C. Danvers. Mr. Sidney Sharp. 


As Hon. Treasurer: Mr. Robert Hammond. 


The names marked with a star are those of gentlemen nominated 
to fill vacancies in the Council in accordance witb Article 45 of the 
articles of association. All the honorary officers, being eligible, are 
nominated for re-election. 

At the same meeting it was unanimously resolved to forward a 
vote of condolence on the part of the Institution to Mme. Curie on 
the untimely death of her husband. 
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The Faraday Society. 
Sou RECENT DEVELOPMENTS IN ELECTRIC STEEL SMELTING. 


Now that the promising results obtained by M. Héroult and Dr. 
Haanel, on behalf of the Canadian Government, in their preliminary 
experiments on the electrical production of pig-iron, have again 
attracted public attention to this branch of electro-metallurgy, it 
was in keeping with the fitness of things that the April meeting 
of the Faraday Society, held on the 10th ult., should have been 
devoted to the discussion of the present ition of some of the 
kindred processes—those of Stassano, Keller, and Gin now being 
rapidly developed by other metallurgists for the manufacture of 
iron and steel in the electric furnace in other parte of the world. 
Some brief reference to the Canadian experiments, by way of intro- 
duction will, perhaps, not be out of place here. The experiments, 
which were made in February at Sault Ste. Marie «n the works of 
the Lake Superior Power Co., are claimed to have proved two 
things; first, that Canadian magnetite of high sulphur content, 
which is the chief local ore, can be economically smelted electro- 
thermically into a pig-iron containing inappreciable quantities of 
sulphur, and with a varying silicon content; and secondly, that 
charcoal] and pest coke, which can be produced cheaply and in 
abundance in Ontario and Quebec, can be substituted for coke 
without being briquetted with the ore. Of course, it must not be 
forgotten that these results are really experimental; the plant used 
was one of only 300 k. H.. capacity, and the total production (up 
to March 5th) was but 55 tons; but they at least form a sound and 
promising basis for future developments, developments that will 
be keenly awaited and carefully watched by all who are interested 
either in the future of Canada or in the future of electric smelting. 

To return to the Faraday meeting, M. Keller's paper, which, like 
those of MM. Gin and Stassano, was communicated by Mr. F. W. 
Harbord, dealt with the new results obtained by bim in 1905, 
since the publication of the Canadian report. Progress has been 
of two kinds, industrial and experimental. The former consists in 
the erection by Messrs. J. Hoetzer & Co., at their works at Unieux 
(Loire), of a 1,500-n.». electrical steel plant, the product of which 
will be used for the manufacture of cannon and projectiles. Cur- 
rent is provided by a 20,000-ampere Westinghouse alternator 
driven by a Dujardin steam engine. The furnace, which rests on a 
steel cradle, is a tilting one, of 30 tons capacity, and it weighs 
about 500 tons; the various mechanical and electrical controls are 
obtained by hydraulic motors. The electric current will be used 
exclusively as a de-oxidising, refining and heating agent, the steel 
obtained in a Siemens-Martin furnace being run into the electric 
furnace immediately after the oxidising melt, and the operations 
there completed. The output of the plant is expected to be about 
250 to 300 tons per 24 hours. The author, at present writing under 
some reserve, promises at a future date to furnish details of the 
results obtained at Unieux. 

The second portion of M. Keller's paper describes experiments 
that he has recently made at Livet in a 1,000-H.P. furnace on ores 
of various compositions for the purpose of comparing the metal 
obtained by the electric furnace with that obtained by the blast 
furnace from the same ore, and he shows curves giving the propor- 
tions of carbon and silicon in the two cases. It appears that the 
Keller furnace allows of ready desulphurisation and of easier 
variation in the carbon and silicon contents tban does the blast 
furnace. It is interesting to note in this connection that, so long 
ago as 1882, Sir William Siemens and Prof. Huntington read before 
the British Association a paper describing some experiments that 
had been made to determine the maximum amount of carbon that 
pig-iron was capable of taking up in the presence of a given quantity 
of silicon. These experiments were made by Prof. Huntington in the 
famous Siemens electric furnace, with a current of some 250 to 300 
amperes, and they proved that pig containing from } to 9 per cent. 
of silicon could easily be obtained. In the ordinary way silicon 
content is varied without difficulty by adding high or low silicon 
pig toa cast, as the case may be, but Mr. Harbord pointed out that 
it might, under special circumstances, be useful to obtain a highly 
silicious product in the way described by M. Keller—namely, by 
increasing the carbon in the melting bed and raising the tempera- 
ture, which, of course, in the electric furnace is very readily brought 
about. Some tests made at St. Chamond by M. Chavannes showed 
that the excellent grey castings yielded by the Keller furnace were 
soft, very homogeneous and close grained, that they could be easily 
cut without tearing, took a tine polish in grinding, and gave satis- 
factory results on being subjected to the usual tensile tests. M. 
Keller has recently erected a 2, 000-H. P. furnace at Livet, utilising 
a current of 25,000 amperes, and capable of producing 20 tons of 
iron in 24 hours. This will be used exclusively for the direct 
reduction of ore. The Livet plant has now a total capacity of 
13,000 Kw., and its output is 35 tons a day of the various ferro- 
alloys. 

M. Stassano's paper describes the 140-Kw. arc furnace (one of 
three ultimately to be erected), which the Firni Termuelettrici 
Stassano Co. has installed at the Artillery Construction Works, 
Turin, for the Italian War Office, for the purpose of refining pig- 
iron and scrap, and so making steel suitable for artillery projectiles. 
The furnace is designed to yield about 24 tons of steel in the 24 
hours, and the product contains 03 to 04 per cent. carbon, 1 2 to 
1˙5 per cent. manganese, and 0:03 to 0:04 per cent. phosphorus. The 
furnace isa rotating one, revolving once or twice a minute, and it was 
this feature especially which came in for some criticism at the 
meeting, many of the speakers, including Mr. Harbord himself, Mr. 
Murray Morrison and Prof. Huntington, considering it the weak point 
of the Stassano model. 

M. Gin’s farnace, the latest types of which were likewise explained 
to the Society at the last meeting, has not yet reached beyond the 
experimental stage, so judgment concerning it must be suspended 


for the present. In the original type, it will be remembered that 
carbon A were dispensed with, and large water-cooled iron 
block terminals were used instead, leading the current into a long 
basic-lined channel or canal, bent round on itself like an incandescent 
lamp filament, which formed the furnace hearth. Wisely profiting 
by criticism, M. Gin has lately been trying to revert to carbon 
terminals, and the essential feature of his furnace has been so far 
modified that the canals are now used simply for heating, the 
refining taking place in separate chambers. hether the furnace, 
as at present conceived, offers any special advantages over, say, the 
Héroult or Keller form, is & point concerning which the inventor 
has not yet succeeded in convincing steel experts, and which must, 
therefore, for the present, until M. Gin's experiments have advaneed 
nearer to the commercial stage, be considered as sub judice. The 
author's investigations are being carried out at Plettenberg, in 
Westphalia. 


THE CLEANING OF WOBK BY MEANS OF THE ELECTRIC CURRENT. 


Nr. H. S. CoLzMAN presented a short practical paper on this 
subject. The work to be cleaned (usually preparatory to electro- 
plating) is suspended in a hot solution of equal quantities of brown 
Montreal potash and sodium hydrate contained in a wrought-iron 
tank. The work and the tank are connected to a dynamo, and the 
tank used as the anode for five to ten minutes, the voltage being 
about 2:5. The current is then reversed for a short time, until the 
surface of the work is clear and bright. The operation is repeated 
as many times as may be necessary. The process causes the 
grease, consisting chiefly of tallow, to become saponified and to go 
into solution. The lighter dirt is thrown upon the surface of the 
bath, and may be skimmed off; the remainder falls to the bottom. 
In conclusion, the author points out the economies effected by the 
process as against hand scouring. 


SWITCHES OPERATED AT A DISTANCE 
WITHOUT SEPARATE WIRES. 


THERE are many purposes, such as the switching on and off of 
certain lighting circuits, the disconnection of transformers at 
times of light load, so as to avoid the open-circuit losses, the 
changing of the gear in double-tariff meters, &c., for which a cheap 
and reliable switch, arranged for operation at a distance, is a 
desideratum. Many arrangements with this object have been 
devised, but none of them has obtained any widespread applica- 
tion, chiefly because of the expense and trouble involved in run- 
ning the additional lines required for their operation. 

In a recent number of the Elcktrotechnische Zeitschrift, Herr W. 
Multhauf describes some novel arrangements for which no special 
wires are required, and which are operated by means of slight 
changes of the working frequency in the case of a.c. supply, or by 
the superposition of a small alternating or pulsating current on the 
ordinary working current in tbe case of a D.c. supply. 
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The essential part of such an apparatus is a resonance relay to act 
as receiver and to actuate the switch either directly or indirectly. 
This relay consists of one or more steel tongues tuned to respond 
to certain definite frequencies. When the required frequency i8 
reached, either in the alternating current or in the pulsating 
direct current, the corresponding tongue is set into violent vibra- 
tion with an amplitude of 20 mm. or so, and this vibration, either 
by actual mechanical impact or by closing a local circuit, causes 
the required switching operation to be carried out. 

One suitable arrangement of the resonance relay is shown in 
fip. 1. It consists of an alternating magnet, u, with two steel 
tongues seen end on at /i and f}. Suppose the normal frequency 
of the supply is 50 cycles (100 alternations) per second, and that the 
maximum unintentional variation from this frequency is 14 per 
cent. Then one of the springs (Ji) would be tuned for 98 alterna- 
tions and the other (/;) for 102 alternations. If now the supply 
frequency is deliberately raised to 102, /; will be set in vibration, 
and will cause the lever A (which is balanced so as to be in unstable 
equilibrium in all positions except at the two end points of its 
swing) to be thrown up into the full line stable position, where it 
serves to close a local circuit at the contact x. This position will 
be retained by the lever until the frequency, falls to 98. At this 
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lower frequency the’ tongue f, is set vibrating, and throws the 
lever back into its original (dotted).position, opening the local 
circuit. In some cases the additional local circuit may be omitted, 
and the lever can be made to produce the required change directly. 

When such relays are to be used for various purposes on one 
and the same supply, ¢.g., one set of relays for switching out trans- 
formers, another set for changing the gear of double-tariff meters, 
&c., a definite frequency must be decided on for each purpose, and 
Steps must be taken to prevent relays from working at any but their 
own particular frequency. 

The arrangement shown in fig. 2 is suitable for this case. The 
lever (corresponding to A in fig. 1), which operates the switch, is 
not shown, but its position of rest is indicated at «. "This position 
of rest is just outside the normal amplitude of the swinging tongue. 
The tongue, however, acts on an auxiliary contact c, which it closes 
practically continuously when resonance between the supply fre- 
quency and the tongue exists. Theclosingof c causes acurrent to flow 
through an auxiliary apparatus, such as the mercury contact device -, 
which does not act instantaneously, but only after a definite time 
interval. This apparatus, z, is used either to increase the ampli- 
tude of the swinging tongue by short-circuiting the resistance r, 
orto bring the point « closer to the swinging tongue. In either 
case the main lever at a is operated after a definite time has 
elapsed from the instant when the tongue commenced to vibrate 
resonantly. In some cases the arrangement 2 ‘can be used to carry 
out the required switching operation directly without the inter- 
position of the main lever a. : 

. In this way the frequency corresponding to a particular relay 
can be passed without operating that relay, provided the change 
of frequency is not carried out toa slowly, and relays with fre- 
quencies on either side of the frequency of this particular relay 
can be operated. . 

Although the vibrating tongues can be tuned so that the ampli- 
tude of vibration changes from practically zero to jts maximum 
value with a change of only 4 per cent. in the frequency, such small 
changes are not usually advisable in practice, because the uninten- 
tional and unavoidable variations are often greater than this. 

The writer mentions that at Frankfort variations of 2 per cent. 
occur, whilst at Kiev, with 2,000-H.». triple-expansion Tosi Legnano 
engines, coupled to three-phase and direct-current generators for 
traction purposes, variations of 2:5 per cent. have occurred. As 
regards the permissible intentional alterations of frequency, the 
above Kiev machines, working in parallel with other generators of 
500 and 200 H. P., and with a synchronous motor of 150 kw., allowed 
variations between 97 and 102 alternations to be readily obtained, 


even though these variations were not. carried out from the switch 


board. 

On these two points (1) the maximum unavoidable variation, 
and (2) the maximum permissible intentional variation, the ques- 
tion of the satisfactory working of these relays depends, and with 
a view to encouraging experiment in this direction, Messrs. Hart- 
mann & Braun, the holders of the patents, are prepared to loan 
the necessary apparatus to station engineers. 


KINGSLAND SURFACE CONTACT 
DEVELOPMENTS. 


As recently as our issue of November 10th, 1905, we had 
occasion to discuss the relative advantages and failings of 
the more promising surface contact systems before us at the 
present time. Among these, the Kingsland system attracted 
some attention, as though it involved an extra slot or shallow 
conduit of about rail depth in connection with the track, for 
the mechanical operation of the switches which energise the 
road studs, yet it dispensed entirely with heavy electro- 
magnetic collecting equipments, and, what amounts to far 
more in actual working, avoided the continual extra energy 
consumption due to the use of this apparatus. However, 
although the idea seemed an excellent one, we expressed the 
opinion that the average tramway manager might justifiably 
doubt the effectiveness of certain constructivedetails emploved 
in its carrying out; an opinion which we believe to have 
been amply justified in the light of the important construc- 
tive modifications which the Traction Corporation has 
recently introduced into its svstem. 

As our readers ure doubtless aware, the subject of train- 
way extension has recently been to the fore in the Scottish 
capital, where the practical limitations of the cable system 
appear to have made themselves felt. 

However, much siller having been sunk in the construction 
of a conduit for the cable tramway, the guid folk of Edin- 
burgh are faced with a natural disinclination to do anything 
so drastic or uncanny as the scrapping of their conduit, even 


with the larger object in view of adopting some system of 


traction more suitable for the extended scheme. 
Under these circumstances the recent offers of the Kings- 
land Syndicate to utilise the existing centre slot for their 


surface contact system in such a way that the present cable 


‘cars can run over the same track without interference, assume 


considerable importance and will probably receive much 
support locally. To use the centre slot and provide for the 
passing of cable grippers, of course, necessitat»d some modi- 
fication of the original Kingsland construction, and Mr. Robert 
Brown, the managing director, has embraced the opportunity 
practically to redesign the details of the system. The new 
designs, which present a welcome simplicity of detail com- 
pared with the old, and a corresponding decrease in first 
cost, include a strongly made switch, of apparently water- 
tight construction, which closes the stud circuit by a 
rotation of approximately 90? in either direction. The 
switch is normally held in the off position by a powerful 
helical spring ; the lever for operating the switch projects 
into the conduit slot and a flexible operating bar, 14 to 21 ft. 
in length, suspended from the underside of the car and 
dipping some 6 in. into the slot, brushes aside the switch 
lever during the passage of the car, switching on and 
energising the stud during that period. Obviously, the 
passage of the gripper of a cable-car along the slot, will 
also switch on the stud momentarily, but as the stud will be 
under the car at the time, no trouble is anticipated from this. 
As far as the switch box is concerned, a casual inspection 
reveals its superiority to the original design ; the substitution 
for the somewhat toylike 3-brush fingered switch, of a heavy 
two-armed switch of much superior current-carrying capacity 
being à much-needed improvement which will go far towards 
meeting the occasionally strenuous conditions of tramway 
working in cases of short-circuit and the like. Then in 
regard to the service cables, special attention has been given 
to making these watertight at their pointa of entry into 
manholes, and the short connecting cables between the service 
terminals and switch box, and between the latter and stud, 
are conveniently arranged for plugging into sockets at their 
ends distant from the box, while they enter the latter through 
suitable glands. 

While the time is not opportune for fully describing what. 
are undoubtedly far-reaching improvements, the facts. that 
the new gear has been tested to the company’s satisfaction at 
speeds up to 22 miles per hour, that a sample switch has 
withstood with ease some 700,000 operating blows, which 
represent practically seven years’ normal work, and that the 
company has backed its fancy to the extent of offering to 
equip one of the most awkward and costliest to work of the 
present cable routes into Edinburgh, and to remove the 
apparatus if not satisfactory, with an additional proviso that 
the energy consumption shall not exceed what might be 
expected with an overhead trolley system, are indications of 
the progress achieved with the new designs. | 

We believe the company's offer in the case of the Edin- 
burgh tramways is to insert the switch bos, contact stud, 
&c., at 18-ft. intervals, using the existing centre slot, also to 
lay all service cables up to the Corporation section boxes, for 
£2,500 per mile of single track, a price which may or may 
not represent an ultimate saving of bawbees, but will 
certainly enable the Corporation to save both its con- 
duit and its face. Much might be hazarded in regard to 
the future behaviour of the lengthy operating bar which has 
supplanted the fore and aft strikers of the original arrange- 
ment, but presumably it will be a- fair exchange for the 
plough as far as Edinburgh is concerned, and at any rate 
will enable one of the lightest of electrical car equipments to 
be adopted, an obvious advantage where overrunning and 
duplicate equipments have to be considered. 

We understand that the modified Kingsland system, which 
we hope to describe in a future issue, has been adopted 
for one and is being considered for another Indian city ; 
under the peculiar circumstances obtaining at Edinburgh, 
its adoption there would at least be appropriate. XP 


Roller Bearings.—aAmonyst the recent -contracts 
booked by the EMPIRE RorLER BtEanrNGos Co, Lro., are the 
fitting of 60 additional heavy goods wagons with roller bearing 
axle-boxes, making 140 wagons thus fitted for one company, and 
100 tramcar axle-boxes for Peckham trucks for Brazil. The com- 
pany has also entered into several large contracts for heavy shaft- 
ing and machinery for ginning factories in India and several 
factories in England. 
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THE MURRAY AUTOMATIC PRINTING 
TELEGRAPH SYSTEM. 


THe Murray automatic pace-printing telegraph system. described 
and illustrated in our issues of. March 13th, 20th and 27th, and 
April 3rd, 1903, and further dealt with in our issue of March 24th, 
1905, bas now been installed between St. Petersburg and Moscow. 
The inventor, Mr. Donald Murray, who has recently returned from 
Russia, states that some remarkably successful trials of his system 
have been carried out on long Russian telegraph lines. 

On February 23rd, 1906, a telegraphic loop line was made up as 
follows :—St. Petersburg- -Moscow-Smolensk-Vitebsk-St. Petersburg. 
The loop was triangular in slape, and the length of the line was 
1,106 miles (1,770 kilometres). The wire was 5 mm. iron (about 
600 1b., 8:58 ohms per mile), aud there were two Wheatstone 
repeating stations, one at Moscow and one at Vitebsk. The 
Wheatstone automatic system (using the Morse  alpbabet) got 
55 words per minute perfectly, but failed at 60 words per minute. 
The Murray system (using the Baudot alphabet), under exactly the 
same conditions, got 90 words per minute perfectly, but failed at 
100 words per minute. 

On February 24th, 1906, the following lozp was made up :—St. 
Petersburg- Yaroslavi-Kazan- Moscow-St. Petersburg, a distance of 
1.926 miles 3,082 kilometres’, 5 mm. iron wire (600 lb. per mile), 
with repeating stations at Yaroslavl, Kazan and Moscow. The 
speeds obtained were indefinite, as one of the sections was not in 
good condition. The Wheatstone got about 35 to 40 words a 
minute, and at times a little higher. The Murray system got 56 
words per minute. and 10 messages were transmitted and printed. 
They were found to contain two wrong letters, a remarkably good 
result considering the condition of part of the line. This is the 
first time on record that a printing telegraph bas worked (ver such 
a distance as 1, 900 miles, even of copper wire, and in this case the 
Wire was iron. 

On February 25tb, 1906, a trial was — of a loop without la 
repeater from St. Petersburg to Moscow and back, 800 miles 
(1,280 kilometres) 5 mm. iron wire, about 7,100 ohms in the line 
and 800 ohms in the receiving rclav, battery 140 volts and arriving 
current 13 milliamperes. The maximum speed of the Wheatstone 
(Morse alphabet) was 25 words per minute. The Murray system 
(Baudot alphabet) under exactly the same conditions got 63 words 
pér minute easily and perfectly. Ten messages were transmitted 
and printed without an error. AE 

On March 9th. 1906, a trial of the Murray system was made from 
Berlin to St. Petersburg direct without a repeater. The length of 
this line is about 1,080 miles (1,728 kilometres). From St. Peters- 
burg to Eydtkuhnen, on the German frontier, the line consists of 
600 miles of 5 mm. iron wire, and from Eydtkuhnen to Berlin 
480 miles of 3 mm. copper wire (437 ohms per mile). The total 
resistance of the line was 7,425 ohms. The trial was from 8.30 to 
9.30 a.m., Berlin time. Berlin tested the wire, and reported that 
it was not clean“ (nicht rein), aud wet snow was falling in St. 
Petersburg. where there was a thaw. After a few experiments a 
speed of 70 words per minute was reached perfectly with the 
Murray system on this line, the German typewriter sentence con- 
taining all tre letters of the alphabet.“ Kaufen Sie jede Woche 
vier gute bequeme Pelze xy 12342567590" being transmitted and 
received over and over again perfectly for about 10. minutes. 
Traffic requirements did not permit of further experiments, but it is 


probable that by the use of a shunted condenser and increased 


battery power the speed might have been rai: ed up to 80 or 90 
words per minute. The highly favourable results obtained with 
the Murray system during these trials are explained by the 
inventor as being chiefly due to the employment of the Baudot 


alphabet, which is shorter than the Morse in the ratio of five to 


eight. It may also be mentioned that the inductive interference 
from neighbouring wires was ‘very severe on these long lines, and 
was an important factor in limiting the speeds obtained. The 
Wheatstone apparatus was well adjusted by skilful mechanics, and 
the results were as good as conld be expected from it under the 
conditions. Special artifices, such as shunted condensers, were not 
employed. 

Mr. Murray adds that whatever truth. there may be in the news- 
paper reports about other departments of the Russian Government, 
the Russian Telegraph Service appears to be efficiently managed. 
Both in St. Petersburg and Moscow he found the head telegraph 
offices up-to-date and well equipped and arranged, and the ofticials 
hard-working, capable and well instructed. The volume of 
messages handled in Russia is far less than in Great Britain, about 
20 millions, as against 90 millions per annum; but on the other 
hand, the territory served by the Russian televraphs is vastly 
greater, and the enormous Russian distances and the arctic winters 
have introduced special technical difficulties which have been sur- 
mounted in a way that would do credit even to American tele- 
graphic enterprise. There is a general demand on the part of the 
public for an extension of postal and telegraphic facilities, and 
there are hopes that the newly elected Gosudarstvennaia Duma, or 
Imperial Parliament, will recommend the appropriation of sufficient 
funds to enable these increased facilities to be provided. Mean- 
while, the Russian post and telegraph department bas made the 
best use of the means at its disposal, and succeeds in bringing in a 
very large annual profit to the State. 

For working over moderate distances the Hughes is employed, 
and nearly all the long-distance circuits are equipped with the 
Wheatstone automatic, the received tape being banded to type- 
writer girls for transcription, a considerable number of tvpewriters 
being used for this purpose both in the St. Petersburg and 
Moscow telegraph offices. Nearly all the telegraph wires are 
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5-millimetre iron (about 600 lb. per mile), and this fact, combined 
with the colossal distances, renders the use, of an automatic system 
such as the Wheatstone inevitable. There are about 16 Wheatstone 
circuits in Russia, amongst others Petersburg to Rostov, 1,100 miles 
and two repeaters; Kazan to Omek, 1,000 miles and one repeater ; 
Omsk to lrkutsk, 1,200 miles and two repeaters ; St. Petersburg to 
Odessa, 1,000 miles and two repeaters. From Irkutsk to Vladi- 
vostok is about 1,800 miles, and from St. Petersburg to Vladivostok 
is roughly about 5,000 miles. The longest Wheatstone circuit in 
Russia is the special wire from St. Petersburg to Irkutsk on Lake 
Baikal. This is 6-millimetre iron wire (about 800 lb. per mile), 
and the length of the circuit is about 3,800 miles with six repeating 
stations. Pekin is, roughly, about 1,000 miles from Irkutsk, and 
on one occasion the experiment was made of working through 
direct from St. Petersburg to Pekin. A speed of 30 words a 
minute was reached quite clearly ; a noteworthy acbievement, con- 
sidering that the line consists of over 4,500 miles of iron wire. 

When Mr. Murray arrived in Russia the great postal and telegraph - 
strike was over, and normal conditions had been re-established, but 
in Moscow the telegraph department was still hampered to some 
extent by the destruction of its city wires during the riots last 
year. The strikers tore down the telegraph lines in all directions, 
and in various quarters of the city telegraph poles could be seen 
with a tangle of wires still clinging to them. The inconvenience 
caused by the destruction of the Moscow wires was serious, because 
Moscow is a great telegraph centre from which wires radiate all 
over Russia. "Temporary lines have been erected, but the Govern- 
ment is not going to be caught again in this wav, and arrange- 
ments are being made for putting city wires underground in 
cables. 

Tre Murray automatic printing telegraph system has now been 
working for about two years between Edinburgh'and London, and 
a complete duplex installation is being constructed for London— 
Dublin. The system has also been working for more than a year 
between Hamburg and Berlin, and it is now working between 
St. Petershurg and Moscow. The Indian Telegraph Department 
has ordered a complete duplex equipment for use between Calcutta 
and Bombay, a distance of 1,200 miles, and the Austrian Admini- 
stration is having an experimental set constructed for trial between 
Vienna and Prague. When sets have been installed between 
London and Berlin, and between Berlin and St. Petersburg, it will 
be possible (owing to the power of re-transmitting messages auto- 
matically from the received Murray tape) for any of the cities, 
Edinburgh, Dublin, London, Berlin, Hamburg, St. Petersburg and 
Moscow (and by-and-bye Vienna) to exchange telegrams with each 
other automatically without disturbing the local traffic between any 
two of these cities. 


f NEW PATENTS APPLIED FOR. 


Oompiled expressly for this journal by W. P. Taompson & Co., Eleotrical Patent 
Krenta, N, High Holborn, London, W.C., and at Liverpool, to whom al 
inquiries should be addressed. 


8,423. “Improvements in or connected with motor starting switches.“ J. 
VICKERS., April "7th. 

9,035. '*An improved electric arc lamp." T. H. LARGE. April 17th. 

9,065. “Improvements in selective signalling apparatus." W. FAIRWEATHER. 
(International Telegraphic Call Co., United States.) April 17th. (Complete.) 

9,04). ‘Improvements in and N to induction electrical machines.“ 
H. WoMMELspoRr. April 17th. Complete.) 

9.049. *''Improvements in or relating to X-ray apparatus.“ 
Mth. (Complete.) 

9,000. “Improvements in dynamo electric machines." H. CuirrY. 
April 17th. 

9,103. ** An improvement in electric incandescence lamps.“ SIEMENS AND 
HALSKE AKTIENGESELLSCHAFT. (Date applied for under Patents Act, 1901, 
May 7th, 1905, being date of application in Germany.) April 17th. 
(Complete) 

9.112. Improvements in and relating to electric motor control systems.“ 
THE BRITISH THomson-Hovston Co., Lro. (The General Electric Co., United 
States.) April l'ith. 

9,115. Improvements in telegraph poles.” 
South Africa.) April 17th. 

9,117. “Improvements in and relating to magneto electric generators.“ 
ATELIERS THOMSON-Hotston. (Anciens Etablissements Postel Vinay). Date 
applied for under Patents Act, 1901, April 17th, 1905, being date of application 
in France.) April 17th. (Complete.) 

9,1122. “Improv ements in or relating to starting mechanism for explosion 
and other engines." E.Caxrono, April 17th. (Complete.) 

9.142. A new or improved electrical wire conduit surface outlet box." THE 
ABERDEEN ELECTRICAL ENGINEERING Co., Lrp., ahd R. G. Botrine. April 18th. 

9,146. 5 attachment for conv e connecting up, or releasing, 
a wire conductor.” . M. HALL. April 18th. 

9.164. “Improv "urs in clectric furnaces for treating gases by means ot 
electro-magnetically or electro-dynamically actuated electric arcs.’ A. J. 
PrrEkssoN. (Date applied for under Patents Act, 1901, April 18th, 1905, being 
date of application in Sweden.) April 18th.. (Complete. ) 

9,186. Improvements in electric bells. C. H. NoRxTrH. (Date applied for 
under Patents Act, 1901, April 22nd, 1905, being date of application in United 
States.) April 18th. (Complete. ) 

9,191. “Improvements in apparatus for automatically operating electric 
switches at any given intervals." M. W. W. Mackie. April 18th. 

9,203. Improvements relating to electric ignition gear for explosion engines.’ 
L. A. GiaxoLr. (Date applied for under Patents Act, 1901, April 20th, 1905, 
being date of application in Belgium.) April 18th. (Complete. ) 

9,204. ''Improvements in dynamos for railway train lighting.“ 
April 18th. 

9.209, ‘* Improvements in apparatus for intensifying electrical oscillations." 
C. HocHENEGG. April 18th. 

0,225. * Automatic electric tell-tale apparatus for automobile or other oil or 
i lamps." F. CorLiNs and C. E. Prick. Apri 19th. 

9,227. “Improvements in fuse boxes.“ A. ECKSTEIN and A. C. Hear, 
April 19th. 


M. Levy, April 


R. B. RANSTORD. (B. Bayly, 


H. LEITNER. 


MM 


THE 


9,224. “Improvements in magneto-electric ignition &pp&ratus for use in con- 
nection with internal combustion motors, guns and the like." T. BERGMANN. 
April 19th. (Complete.) ; 

9.244. "Improved electric irons." H. J. READ. April 19th. 

9,215. Electric kettles and water boilers.” H. J. Reap. - April 19th. 

9,253. ‘‘ Improvements relating to vapour electric apparatus. P. C. HEWITT. 
(Date applied for under Patents Act, 1901, April 28th, 1905, being date of appli- 
cation in United States.) April 19th. (Complete.) 

9,256. “ Improves sparking plug for internal combustion engines." N. W. H. 
SHARP. April 19th. 

9.268. Improved electro-magnetic governor." April 19th. 
(Complete.) . 

9,271. Improvements in or connected with adaptors for incandescent 
electric lamps.“ G. M. Boppy. (Phillips & Co., Holland.) April 19th. 

9,273. Improved means for reducing the reflex action at the points of con- 
nection of electrical conductors or circuits differing in the values of their 
electrical properties. SIEMENS Bros. & Co., Lrp. (Siemens & Halske Akt- 
Ges, Germany.) April 19th. (Ccmplete.). 

9,276. '' Improvements relating to indication of current leakage in electric 
motors." H. McGILLIYRAY. April I9th. 

9,279. ‘Improvements in the production of long stable electric ares." J. Y. 
Jouwsox. (Badische Anilin and Soda Fabrik, Germany). April 19th. 

9,284. "Improvements in incandescent electric lamps." H. LEITNER. 
April 19th. 

9,289. “Improvements in the electro-deposition of metals.“ 
April 19th. 

9,319. Improvements relating to the automatic regulation of continuous 
current electromotors used for anii variably or intermittently working 
machines, such as rolling mills and the like." H. Prerer. April 20th. (Com- 
plete.) 

9,223. 
20th. 
9,890. “Improvements in electrical measuring instruments.“ 
P. H. Basrix and E. F. Moy, Lrp. April 20th. 

9,41. “Improvements in or relating to devices for supporting the line 
wires of electric railways or tramways.” C. DE KANDO. April 20th. (Com- 
plete.) 

9,843. “Improvements in electric arc lamps." J. BnockiE. 


D. Bacon. 


E. CASPER. 


Improved electric ship log and indicator." E. V. H. Rizzo. April 


E. F. Mov, 


April 20th. 


9,846. Improvements in pocket electrie lamps.“ P. M. JUSTICE. 
„ Gasgluhlicht Akt.-Gee. (Auerges), Germany.) April 20th. (Com- 
plete.) = 8 

9.947. Improved construction of accumulators or secondary batteries." 


A. E. DAKHYL, A. GaLaNTIand H. N. DakHYL. April 20th. 

9.848. “ Improvements relating to switches for use with the transmitters and 
receivers of electrical signalling apparatus. A. T, Dawson and G. T. BUCKHAM. 
April 20th. 

9,849. ''Improvements in and relating to the manufacture of cement joints 
for incandescent electric lamp filaments." A. Just, F. HaNAMAN, H. LANDES- 
BERGER, O. BALZMAN and VEREINIGTE ELEKTRICITATK AKT.-GEs. April 20th. 


9,351. An improvement in galvanometers." J. RICHARD. April 20th. 


9.857. Improved method and apparatus for neutralising deflecting forces 
acting on & magnet or system of magnets.” H. GERCKE. April 20th. (Com- 
plete.) : 


9,983. '' Improvements in or relating to electric ignition for internal com- 
bustion engines." J. A. Dixon and A. SPEIGHT. April 21st. 


9,898. '' Electroplating apparatus.“ A. W. L. Hommeniev. (Date applied 
for under Patents Act, 1901, April 22nd, 1905, being date of application in 
United States.) April 21st. (Complete.) i 


9,410. “ Improvements relating to electric bells and installations for working 
the same.“ W.KwioHT. April 21st. 


9.411. An improved method of generating electricit and apparatus therefor.” 
J. DE ToRLEY ane S. BENKO. April 21st. j : p 


9,419. "Improvements in space telegraphy.” J. S. STONE. (Date applied for 
under Patents Act, 1901, May 4th, 1905, being date of application in’ United 
States.) April 2ist. (Complete.) . 


9,418. ‘‘ Improvements in and relating to signalling apparatus." THF 
BRuTISH Tnomson-HOUS10N Co., Lrp, (Phe General Electric Co., United 
States.) April 21st. 


i mi " IE ANC y 1 telegraphy." J. S. Stoner. (Date applied 
or under Patents ct. 1901, May 4th, 1905, being date of licati i 
United States.) April 21st. (Compiete.) E icc ME 
9,420. Improvements in and relating to arc lamps." E. R y 
M. V. Euy. April 21st. i: 5 eRe ees 
9,422. ‘‘ Improvements in space telegraphy.” J. S. STONE (Date applied for 
under Patents Act, 1901, May lOth, 1905, being date of ication in Will 
States.) April 21st. (Complete.) 3 R 
9,425. Improvements in apparatus for the manufactur f i 
electro-deposition." B. O. CowrER-CoLEs. April 21st. e 


9,435. “ An improved process of treating sheet metal and depositin i 
coatings thereon by electrolysis." Hitter & MULLER. April 2lst. N 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of M v 
THompson & Co., 823, High essrs, W. P, 
free. Od. (in stamps). . High Holborn, W. C., and at Liverpool, price, post 


1904, 
TELEGRAPH TRANSMITTING INSTRUMENTS. F iggi of 
ber 23rd. . H. W. Higgins. 28,268. Decem. 
1905. 


id Ck Richmond and G y 1 "d * 6 8 1 ( » 
18 USED. R. z . E. Ch: rk. 12, 1 . J ine 19th. 


ELECTRIC Arc Lamers. British Thomson- : > i 2 i 
EIU Jub don. 1ison- Houston Co., Ltd. (General Electric 
Dyxamo-EnectTric MacHines. W. A. Johnson. 18.163. June 26th 
ELECTRIC SwrrcH. G. L. Hertz. 14,978. J th. i 
ö ; «d ^. 978. July 20th. i 
International Convention, October ith, 1904.) Hic ADR SEARS T 
SPARKING PLUGS FOR INTERNAL COM J 
! s NTE OMBUSTI GIN ; 
Lamkin. 15,¥80. August 3rd. a sea S 


RHEOKSTATS, CONTROLLERS AN 
-ONTATS, CONT ,ERS AND STARTING SWITCHES FO C 
Cra. 10003. Angust Sth: s FoR ELEcTROMOTORS,. J. R. 


ELECTRIC CELLS OR GALVA : ; 
August 28th. nic BATTERIES, H. Stern and G. Engisch. 


4 K TRANS? 1 S 3 ` M 
September 6th. 1€ N F PIG? AL Se * Poul sen. 


er 17th, 1904.) 


A. E. 


17,402. 


18,037. 
(Date applied for under International Convention, Sew. 
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ELECTRODES FoR USE IN THE MANUFACTURE OF BLEA 
21,487. October 21st. 

Locxixo DEvicx AND ELECTRIC COUPLING FOR ARC I. 
Bastians. 28,878. November 20th. (Date app! 
Convention, January 6th, 1905.) 

ELECTRIC CABLES. The Land und Seekabelwerke A! 
9nd. (Date applied for under International Cons: 

Device FoR LIMITING THE RPERD OF COMPENSATED SE 
ELECTROMOTORS. Elektrizitats Act.-Ges. vorm y 
Decémber 6th. (Date applied for under Interna 
ber 27th, 1904.) 

Arc Lamps. H. M. Körting. 26,086. December 14t 


IGNITION DEVICES FOR EXPLORION Morors. H. L. 
9th. (Date applied for under International Con) 

SPARKING PLUGS FOR INTERNAL COMBUSTION ENGIN 
Febrfary 9th. (Date applied for under Internat 
Sth, 1904.) 

ALTERNATING CURRENT ELECTRIC MOTORS. Union } 
tion. 4,445. March 8th. (Date applied for und. 
March 12th, 1904.) 

ELECTRICALLY Driven STEERING GEAR FOR SHIPS AN! 
and W. Routledge. 6,148. March llth. 

HERMETICALLY SEALING ELECTRICAL CONDUCTORS ! 
5,357. March Mth. 

TELEGRAPHIC APPARATUS. - F. G. Creed and W. A.C 

ELECTRIC SIGNALLING FOR RAILWAYS AND CONTROL! 
CONSTRUCTION THEKEFOR. G. Thompson an: 
March 17th. 

Evectric Motors. Mather & Platt, Ltd., and E 
5,899. March 21st. 

DyNAMo-ELEcTRIC MACHINES. British Thomson-} 
Electric Co.) 5,983. March 21st. 

MAONETO-ELECTRIC GENERATORS. T. W. 8. Hutchi 

Process OR APPARATUS FOR THE ELECTRICAL PRO. 
Electro-Metallurgique Francaise. 6,468. Ma: 
under Internationa Convention, March 25th, 1 

METHOD OR ARRANGEMENT FOR PREVENTING ACCIDES 
THE BREAKAGE OF OVERHEAD Ecectric RAM 
and G. Hildreth. 6,904. April 1s . 


ELECTRIC Motor CONTROL SYSTEMS APPLICABLE I 


TRAMS OR VEHICLES. British Thomson-Houst 
Co.) 7,148. April 4th. 

APPARATUS FOR SUPPLYING OR DISTRIBUTING ALTEN 
A. F. Berry. 7,596. April 10th. 

MANUFACTURE OF ELECTRIC ACCUMULATORS. H. Le 

ELECTRIC MOTOR CONTROLLING SWITCHES, British 
(General Electric Co.) 8,028. April 14th. 

TROLLEY PoLEs or ELECTRIC TRAMCABS. 
Huntley. 10,446. May 18th. 

ConcFaerp ELECTRICITY METERS. J. M. Tourte!. 

ELECTRIC ADVERTISING SIGNS, L. K. Job. 10.09. 

SwircHiNG DEVICES APPLICABLE TO ELECTRIC FI Ar 
Job. 10,610. May 20th. 

ELEcrRic CaBLES. W. Bacon. 11,470. June lst. 

ELECTRIC POTENTIAL INDICATORS. British Thomso 
Electric Co.) 13,976. July 6th. 

ELECTRICAL DISTRIBUTION OR JuNcTION Box s. 

14,018. July 6th. 

CoIn-FREED APPARATUS FOR THE SUPPLY OF ELECT 
the Newcastle-upon-Tyne Electric Supply Co. 

APPARATUS FOR PURIFICATION OF WATER BY ELE 
18,427. September 12th. 

ARRANGEMENT OF RELAY AND FvaiBLE CUT-OUT F 
cuits. G. Rebora. 19,285. September 2. 
International Convention, September 23rd, 1% 

SUPPORTS AND SaFETY DEVICES FOR OVERHEAD ELE 
20,687. October 12th. (Date applied for un 
October 31st, 1904.) 

ELkcrRo-PLaTiNG Vats. F. E. Bagnall. 22,901. 

TIME MECHANISM FOR CONTROLLING THE RvrPLY: 
AGENTS. A. Horstmann, 8, A. Horstmann, 
Horstmann and W. T. Eedgar. 27,290. bcc 

ELECTRIC CONVEYOR SYSTEMR. British Thomsoi 
Electric Co.) 5,584. March 16th. 

Contact MAKER FOR ELECTRICAL IGNITION Der 
Brindley, S. J. Bale and 8. J. Murphy. 5.82 

APPARATUB FOR ELECTRIC TELEGRAPHS. Biemme 
Grimston. 6,557. March 28th. 

TIME CONTROLLED ELECTRIC BwircHES. H.C. 1. 

SAFETY DEVICES FOR OVERHEAD Wires For F 
Purposes. H. R. Burnett. 6,958. April 3re 

GENERATION OF ELECTRICITY BY Means or F 
April 3rd. 

ELECTRICALLY DRIVEN VEHICLES. British Thoms 
Electric Co.) 7,421. April 7th. 

RAILWAY AND THE LIKE BIONALB AND MECHANISM 
Houston Co., Ltd. (General Electric Co.) 

SYSTEMS OF CONTROL FOR ELECTRIC MOTORS AND 
Thomson-Houston Co., Ltd. (General Elec 

BLock SIGNAL SYSTEMS FOR RAILWAYS. Britis 
(General Electric Co.) 8,027. April 14th. 

MACHINES FOR USE IN THE MANUFACTURE OF 1 
British Thomson-Houston Co., Ltd. € 
April 20th. 

ELECTRIC LIGHT CANDLE FITTING. H. Hirst and 

REGULATION OF ELECTRIC CIRCUITS SUBJECT T: 
W. Armistead and M. J. E. Tilney. 9,90. 

BUPPORTING AND INSULATING THE Live CONDUCT 
Systems. C. H. Roberts. 12,023. June St! 

METALLIC VAPOUR ELECTRIC Lamps. F. Harris: 

DEVICE FOR TESTING OR DETECTING ELECTRICAL 
June 25th. 

ELECTRICITY Mrrers. S. H. Holden and C 
14,511. July 14th. 

ELECTRIC ARC LAMPS. Crompton & Co. Lt 
July 15th. 

INS LAITIED BOLTS FOR ELECTRIC TRAMWAY SYST 
and T. B. Jones. 19,753. September 30th. 


J. 8 


NONE EE 
1906. 


ELEcTRIC SIGNALLING APPARATUS. Siemens J 
Halske Akt.-Ges.) 378. January 5th. | 

Certain Parts oF ELECTRI: SWITCHES. \ 
1,242. January 17th. | 

ELECTRIC SWITCHES. C. A. Alison. (Emp! 
Incorporated.) 1,738. January 28rd, 
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CAPITAL AND LABOUR. 


o WHATEVER may be the terms of the measure, there is now 
‘but little doubt that before the close of the present session, 


another Act,.dealing closely with the relations of Capital 
and Labour, will have been placed upon the Statute Book: 
We refer, of course, to the Trades Disputes Bill, which has 
had its second reading. Howsoever it may be modified, 
either in committee of the House of Commons or in the 
House of Lords, there is no room for doubt that it was 
conceived in, and must eventually to some extent promote, 
the interests of organised labour. Indeed, if one may judge 
by the opinions of those who at all times espouse the cause 
of the trade unions, it is to be regarded as a charter of 
freedom for these bodies, without which they are destined 
to be powerless in the future. 

It is not uninteresting to consider. as calmly and dis- 
passionately as possible, whether class legislation of this 
kind is in the real and permanent interest of those whom 
it is intended to benefit. To judge from the Statute Book, 
ip would appear that no Government in recent years has 
hesitated to adopt measures of reform on the ground that 
they may increase the cost of output, or tie the hands of 
emplovers. "The Factory Acts, the Coal Mines Regulation 


Acts, the Truck Acts, and the Workmen's Compensation 


Acts—not to mention a large number of clauses in other 
Acts. like those dealing with Public Health—all these 
measures were for the avowed object of improving the 


condition of labour. No doubt some few of 
them, and in particular those which safeguarded 
the health of the worker, are of some incidental 


benefit to the employer, inasmuch as healthy sur- 
roundings conduce to better workmanship. But has all this 
legislation made the working man more content, brought 
him more work, increased the comfort of his life, or enabled 
him to make better provision for the day when he shall be 
We need not go far to find an answer to 
these questions. The cry is still for the grant of larger 
powers to trades unions, so that the working man may improve 
his position and earn an increased wage ; there is great lack 
of employment in certain industries ; and so far from better 
conditions having conduced to thrift and provision for old 
age, the workhouses are crowded, and the moral certainty 
that he can at some time obtain relief from the rates appears 
to justify man$ a working man spending a comparatively 
thriftless life. The answers to the questions which we : 
have propounded are the more remarkable, when it is 
remembered that for many years not only has elementary 
education been free, but facilities for the higher and 
technical education of the children have also been provided 
at the public expense. 

Free education and higher wages have been conceded 
within the last few decades; vet the representatives of 
Labour, whether in the House of Commons or in the 
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country at large, are not satisfied. One is thus tempted 
to believe that the sinister utterance of a Socialist 
leader in Hyde Park, when he said that the working classes 
wanted less work. and more wages, is somewhat near the 
mark. 

Seeing that the reforms made by some of the statutes 
above enumerated have had but little effect, it is at least 
doubtful whether any further legislation in the same direc- 
tion will be of any avail. The Labour Party has begun to 


appreciate its strength. Money which was formerly devoted" 


to strikes, is now being expended in promoting the candida- 
ture and paying the expenses of Labour Members. It has 
been found that Labour as a voting machine is more 
powerful than Capital; but the representatives of Labour 
would do well to pause before they force legislation upon 
the country which, in its immediate consequences, may 
appear to them to be desirable, but the remoter conse- 
quences of which are completely left out of account. The 
Workmen’s Compensation Act affords a good illustration of 
the disasters which may follow upon class legislation. 

Workmen thought, when this Act was passcd, that tbe 
millennium had come. Compensation was to'be paid to them 
when injured ; provision was to be made for their families 
if an accident should result in death ; and inasmuch as 
the Act was of universal application, it was thought 
that there would be no reduction in wages, no change 
in the conditions of employment. But the attitude 
of the employer who had to pay was not fully con- 
sidered. The advocates of this measure reckoned without 
their host.. Finding that he is bound to pay compensation 
alike to. young and old, hale and infirm, the employer: 
naturally choosea-those who are young or healthy rather than 
those who are old or likely to be more easily incapacitated. 
In the result, older men—men over 60—find it difficult to 
obtain employment in places where there is any element of 
danger, and are cast upon the friendly societies or the rates. 
Was this prospcct before the eyes of those who clamoured 
for universal compensation ? That the present Government 
realise this defect in the Workmen's Compensation Act of 
1897 is evidenced by their having made provision, in the 
Amendment Bill which is now before the House, to enable 
older men to “ contract out ” of the Act of 1897. 

What is the moral to be drawn from the above ilus- 
tration ? This brings us back to the Trades Disputes Dill 
now before Parliament. Total immunity from the con- 
sequences of all acts done in the course of a strike is prayed 
for. It is asked that trade union funds shall never be drawn 
upon to pay for damages resulting from inducing persons to 
commit breaches of contract, acts of violence and intimida- 
tion, or from the keeping of honest and would-be hard- 
working men out of employment. It would seem, indeed, 
that after the Bill now under discussion is passed, the non- 
unionist may wander about the streets with his family for 
the rest of his life without obtaining redress of any kind. 
Similarly, the employer may as well shut down his mill if he 
does not employ union workmen, or pay euch wages as that 
imperious body shall dictate. We doubt not that it is to the 
free and unlicensed enjoyment of these powers that the less 
high-minded of the advocates and supporters of trade 
unionism are anxiously looking forward. 

But what shall be the remoter consequences of this 
dangerous species of legislation? Let it be remembered that 
there are trades unions of emplovers just as there are unions 
of workmen ; that there is no Act of Parliament to prevent 


an emp:oyer closing his works at home, and transferring his 
capital abroad ; nor is there anything to prevent the impor- 
tation of foreigners who, all unfettercd by the rules of trade 
unions, and contemptuous of their coercion and intimidation, 
may supply the demand for labour. Granted that the 
importation of foreign labour is a remote possibility, there 
is no foretelling the expedients to which masters may not be 
compelled to have recourse. It is too often forgotten by the 
Labour Party that it is the man with the capital who 
generally has the last word in these matters. A hundred 
workmen may have skill, industry, acd power of combination 
upon the lines laid down by trade unions; but unless they 
have a head to guide their labours, and capital to“ enable 
them to work along the proper lines, they can effect nothing. 

Bearing these considerations in mind, the politica! 
economist will look forward with interest, the employers 
with alarm, to the changes which are proposed by the 
Trades Disputes Bill. 


A PAPER describing this system was read 

5 Bell before the Society of Arts on Wednesday 
"t evening last week by Mr. J. B. Millet, 

who, for some years past, has been devoting his best energies 
to the matter. Sir William H. White, who presided, 
expressed his unqualified approval, and mentioned that so 
important is it as an aid to navigation, in thick weather, 
that owners of ships provided with the apparatus do not fail 
to mention the fact in their advertisements to attract 
passengers. All important lightships on the North American 


. Coast are provided with the submarine bells; before long 


German lightships in the North Sea are to be similarly equipped, 

and our own Trinity House has recently made exhaustive 
experiments with, we are informed, most satisfactory results, 

and there is little doubt that this new method of communi- 

cation will be largely adopted in the future, not only for the 
purpose of guiding ships in thick weather, but also for the 
passing of actual messages. There is nothing new about the 
system, and the discussion brought to light other workers 
who were in the field earlier than Mr. Millet, though not one 

of them appears to have appreciated the practical utility of 
the system. It seems that the vibrations of a bell weighing 

only a few pounds, but of somewhat peculiar design, when 

Struck under water are easily and unmistakeably audible 

over distances of 10 or 12 miles with the help of a micro- 

phone placed in a tank of water joined to the skin of a ship 

below the water line and connected with telephone receivers 

placed in a convenient position on the bridge, while with 

proper tuning even 30 miles is within the bounds of possi- 

bility. Unlike air, water is a very reliable medium, and 

plays no tricks, so that it may be expected that it will be 

found more suitable for short-distance communication than 
any other med ium— ether included. 

While listening to the Paper it occurred to us that it. 
would be very convenient if the buoys used by telegraph 
repairing ships could be provided with bells placed under 
water and struck automatically by some simple means. A 
ship fitted with the receiving apparatus, as arranged by 
Mr. Millet, would then be able to find the buoys without 
much difficulty in foggy weather and repairing operations in 
certain localities might be considerably facilitated. 


AN explanation of the reasons which 
have induced the Norwegian Parliament 
hastily to pass & provisional law in regard 
to the control of the waterfalls in that country, which it was 
feared would be transferred to German and English com- 
panies, has been given by M. T. de Ditten, the Norwegian 
Minister in Berlin. It appears from the statements 
by him that the few rich people in Norway are not 
inclined to invest their money in industrial establishments. 
The wealth of the country lies in its mineral resources, 


Water-power in 
Norway. 
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woods, and waterfalls, the latter of which often represent as 
much as 40,000 H.P. The owners of the waterfalls are 
unable to develop them owing to lack of funds, and the 
possibility of a considerable portion of them passing into 
foreigu bands had to be reckoned with, but the Government 
deemed this to be undesirable. The Norwegian railways are 
almost exclusively State property, and the idea is entertained 
of introducing electric traction by the utilisation of the 
waterfalla in the country. If, however, the falls were trans- 
ferred to foreign ownership. the execution of the railway 
conversion scheme would meet with difficulties. In order to 
prevent thia a law bas been brought into immediate operation 
which renders it possible for falls representing considerable 
power to pass into the possession only of companies whose 
share capital is held by Norwegians to the extent of at least 
one half, and whose directors are domiciled in Norway and 
are all natives of the country. The Minister states further 
that the action of Norway in this respect has been dictated 
by the experience gained in Sweden, where the Parliament 
adopted a law reserving to the State the right of utilising 
the large waterfalls existing in Sweden. 


A NEW manager has been appointed to 

p ripa of the Aberdeen Corporation tramways, and 

Superintendent. he has lost no time in flourishing his 

broom. From reports in the current 
tramway journals it would appear that he wants to make 
a clean sweep of everything into bis own lap; a laudable 
desire enough, but not always a wise one. We will not 
waste space by suggesting reasons why this particular 
manager would have been well advised in playing a more 
modest role, but they are real and cogent. 

At Aberdeen it seems that the term “general manager is 
somewhat of a misnomer, atid we have doubts as to the 
correctness of our contemporaries in applying it in this 
connection, for the duties are little, if any, greater than are 
required of the **trallic manager " or “traffic superintendent ” 
who, in the larger undertakings, is subordinate to the general 
manager. 

Perhaps if that is understood at the outset, less surprise 
will be expressed at reading that very little of the clerical 
and accounting work is at present in the hands of the 


manager, while the work in the depots is undertaken by the - 


borough electrical engineer (Mr. Bell). 
That being the position of affuirs we are far from 
considering necessary any criticism of the Tramways Com- 


mittee, who may be believed to have set out to govern the 


department in the way which they thought best, and to 
have advertised for and sclected a man whom they considered 
capable of undertaking the limited duties of the position as 
defined by themselves. 

We do, however, take particular exception to the manager's 
suggestion that as he has “to send the rolling stock to the 
Corporation workshojs for examination and repair by and 
under the superintendence of the electrical engineer, he 
ought to have charge of the motor inspectors, whose duty 
it is to send cars to the electrical engineer for repairs, and 
who also train the motormen to the tramway manager's 
instructions.” 

So long as the engineer is responsible to the Committee 
for car repairs it is essential that he should know all about 
the health and treatment of the cars when they are not 
under repair, and he is the man with the special knowledge 
who alone can instruct the motor inspectors in their duties, 
and read and act on their reports with the highest intelligence. 

One of the most important points to be obzerved wherever 
dual contro! is in force is that responsibility for any particular 
section of the work shall be split as little as possible, and it 
is easy to see that, if this be true, the inspectors of “motors” 
(meaning the whole car with its equipment) must be dircetly 
responsible to the repairer of motors, in this case the engineer. 

Similarly we hold that the engineer, being the only official 
with the special knowledge required, is the man to train and 
snpervise the teaching of the men who, in their turn, 


train the motormen who have the wear and tear of the 
cars so much in their hands; in fact, a strong case can be 
made out for putting the motormen themselves entirely under 
the engineer's control. In that case he would supply the 
traffic department not only with cars but with drivers for 
the cars, and by the aid of his “ motor inspectors he would 
be able to deal with offences and accidents in a more efficient 
and much more satisfactory manner than a purely “ traffic 
manager " ever can do. 

We hope to show one day that the most workable solution 
of the whole matter is single control by & general manager. 


A CURIOUS case, which illustrates, 
incidentally,the inadvisability of Guardians 
allowing paupers under their care to act 
as assistants in the carrying out of elec- 
trical work, is reported at length in the current number of the 
Law Reports. It appears that the defendants, the Guardians 
of the Poor of the West Hem Union, were carrying out an 
enlargement of the electric light installation at their work- 
house by means of their own servants, the work being done 
under the supervision of their engineer, a permanent official 
of the workhouse. The plaintiff, a pauper inmate of the 
workhouse, was ordered by the labour master to assist in the 
works, and was put to work on a staging some distance above 
the ground ; while he was at work, the staging, for the safety 
of which the engineer was responsible, gave way owing to ita 
negligent and improper construction, and the plaintiff was 
injured. In an action against the Guardians to recover 
damages for negligence, it was contended on the part of the 
Guardians that the accident had occurred owing to the 


The Liability 
of Poor Law 
Guardians. 


. negligence of a workman in the common employment of the 


plaintiff, and that by the well-known doctrine of the common 
law, the employers could not be held responsible. 

The doctrine that a servant is to be deemed ‘to take 
certain risks upon himself was thus clearly and crisply put 
by Lord Abinger in a well-known case: The servant is 
not bound to risk his safety in, the service of his master, 
and may, if he thinks fit, decline any service in which he 
reasonably apprehends injury to himself ; and in most of 
the cases in which danger may be incurred, if not in all, he 
is just as likely to be acquainted with the probability and 
extent of it as the master." To this it was replied, not 
without reason, that the plaintiff was not in the position 
of an ordinary servant, inasmuch as he was working under 
compulsion. That is to say, as a pauper he was bound to 
do auy work assigned to him by the labour master of the 
union. The County Court Judge found for the defendants, 
but he was reversed by the Divisional Court, the Chief 
Justice saying: When a pauper goes into the work- 
house he does not know what work he may be called 
upon to perform, and it seems to me an un- 
justifiable extension of the doctrine of common employment 
to say that for a man to go in a starving condition into the 
workhouse is equivalent to a contract on his part to do any 
work that he may be ordercd to do as though he was a 
servant who could refuse to do it." In the event the plain- 
tiff had judgment. There was another question discussed 
in this case, which is not without interest. It was urged 
that it would impose a heavy liability on Guardians to make 
them liable-to a pauper inmate for the negligence of a 
servant in carrying out the duties of administration. It 
has been held that, if the injury arises from the negligence 


- or omission of a subordinate to comply with his instructions, 


he being a proper person for the post which he was appointed 
to fill, no action will lie against a public body such as a 
Board of Guardians. It is impossible to contend that the 
Guardians ought to escape liability in a case of this kind, as 
the Chief Justice said : ** Put shortly, the facts are that the 
defendants de'ided to extend the electric light installation 
in the workhouse ; they did not engage a contractor for the 
work, but did it themselves by their own servants who, in 
the course of the work, erected this platform." If 
Guardians undertake the work of an electrical contractor 
they clearly ought to be subject to the risks to which a 
contractor is exposed. 
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WIRELESS TELEGRAPHY. 
By REGINALD A. FESSENDEN. 


VERY little is known in Europe of the scientific work done 
in America, and consequently there is a good deal of repeti- 
tion to the mutual disadvantage of workers on both sides of 
the Atlantic. 

It may, therefore, be of interest if I give a brief ` descrip- 
tion of some of the work done by me relative to the deter- 
mination of laws governing the propagation of wireless 
disturbances, together with a little new matter which has 
not heretofore been published. 


WAVE MEASUREMENT. 


A large number of receivers for electric waves were tested 
in the years 1896 and 1897, and a number of new ones 
. invented. i 

In connection with receivers, some sensitive indicating 
instruments were also designed, one of these being the 
siring ga:vanometer which was constructed for me, according 
to my designs, by Mr. John A. Brashear, the optical instru- 
ment maker, in 1896. This proved a quite satisfactory 
instrument, and has since come into use under the name of 
the Einthoven string galvanometer. 

The earlier forms of receivers were abandoned in favour 
cf the instrument which I have described elsewhere, 
consisting of a  Boys' radio-micrometer having its 
thermo coupling heated by radiation from a_ heating 
coil. This proved fairly satisfactory, and the matter 
of putting it on the market was considered by Messrs. 
Queen & Co. about 1899, but this was never done, though 
the instrument was described ai the 1899 meeting of the 
American Ássociation for the Advancement of Science. I 
found that this instrument gave fairly satisfactory results in 
many ways, and the general usefulness of the instrument has 
been confirmed by Mr. Duddell. 


This instrument was, however, abandoned in the spring of 


1899 for the Elihu Thomson 1ing galvanometer, in which 
two coils generate inductively currents in a third coil or ring 
suspended at an angle of 45° to the first coils. This latter 
instrument proved much more suitable for quantitative work, 
especially in eonnection with resonance phenomena, as its 
ohmic resistance could be kept very low, and the coils were 
not in proximity to any iron. 

With this instrument a large number of absolutely reliable 
quantitative measurements was made, and the laws of the 
propagation of the waves definitely determined. 

It was found that the intensity fell off as the square of the 
distance up to distances of several miles, and that the waves 
were not true Hertzian waves as held by some, nor current 
waves spreading out at a uniform height, as held by Taylor, 
nor electrostatic impulses, one antenna forming one plate of 
the condenser, and the other antenna forming the other 
plate, as held by Blondel until after the publication of my 
results, but were a new type of waves, the existence of which 
was stated to be possible by Hertz, but the existence of 
which had not been demonstrated by him. This new type 
of wave was found to be different from the Hertzian waves 
in that Hertzian waves were propagated in a straight line, 
but these waves followed the surface of the conductor. It 
was found to differ from electric oscillations in wires in that 
while it followed the surface of the conductor, the electro- 
static and electro-magnetic intensities were in phase instead 
of 90° apart, | 

This form of indicator was developed into a telegraphic 
receiver, but for scientific work it was abandoned in favour 
of the hot-wire barretter. 

'l'he hot-wire barretter consists of a minute platinum wire 
about 00004 of an inch in diameter, and about 01 of an 
inch long. Its specific heat was such that a fiftieth of an 
erg is sufficient to cause a change in resistance of 1 per cent. 

This instrument possesses many advantages over other 
instruments for accurate scientific work. It introduces 
no self-induction or capacity into the circuit. It can be 
standardised so as to be absolutely quantitative in the same 
way as a platinum thermometer. It needs no adjustment. 
It does not affect the tuning of the circuit in any way. It 
can be given such a resistance that it absorbs all impulses 


* 


irrespective of frequency. It-can be buried in the ground 
or immersed in water to as to measure the intensity of the 
waves there, and possesses many other advantages. cvro*- 
With this instrument a great deal of work was done, 
more especially in determining the way in which the 
intensity of the waves falls off below the surface of water 
containing different percentages of salt, below the surface of 
different kinds of soil, and in determining the changes which 
take place in the electric oscillations where the waves have 
to make sudden changes of course, as in going up a bank 


from the water; in studying the way the waves are reflected; 


and by means of a step-ladder in measuring the way in 
which the waves increase in height in going ont from a ver- 
tical antenna. It was also used largely in making experi- 
ments on tuning and in measuring wave lengths, and in 
detecting possible changes of wave lengths with distance. 

With this receiver it was found that, when stations were 
constructed on the sea level close to the water's edge 
and provided with & wave-chute, up to 50 miles the energy 
received fell off directly as the square of the distance. 
These experiments were completed in 1901 and 1902. 

In 1902 the liquid barretter was invented. This was 
found, when proper precautions were taken, to be a truly quan- 
titative instrument, and by 1903 the correctness of this law, 
i. e., that the intensity falls off as the square of the distance, 
was proved up to a distance of 250 miles. 

Since that time further experiments have been made up to 
a distance of a little over 3,000 land miles, and it has been 
found that the law still holds. 


ATMOSPHERIC ÁBSORPTION. 


The weakening of signals. observed at different times is 
due, amongst other things, to two causes, one due to the fact 
that some receivers such as the coherer must be adjusted less 


. sensitively when there is much atmospheric disturbance in 


the neighbourhood, the other due to an actual absorption of 
the energy. 

Insulating an antenna or constructing it of such a size 
that there is no ionisation has no effect on these losses. Nor 
does the weather at either station have any effect on these 
losses, as the losses depend upon what is going on in the air 
between stations. It is true that Captain Wildman's experi- 
ments show that the loss varied with the condition of the 
weather at the stations, but this was doubtless due to the 
fact that the stations were close together, i. e., only a little 
over 100 miles apart, so that the weather at the stations was 


the same as the weather between them. > 


In working across the Atlantic between Boston, and 
Machrihanish, it is found that the intensities of the signals 
received by either station are identical on: the same night. 
Out of a great many observations made during the last 
winter, on 96 per cent. of the tests the intensity received at 
Machrihanish from Boston were identical with the intensities 
received at Boston from Machrihanish. By identical is 
meant that the intensities agreed within 5 per cent. The 
difference which occurred on 4 per cent. of the tests was 
probably due to causes aside from atmospheric absorption. 

This identity in the strength of the signals would not of 
itself prove that the effect obtained took place near or at the 
stations themselves. These results were, however, checked 
in the following way. In addition to the stations at 
Machrihanish and Boston, operators were stationed at the 
following points :—One of the company's cottages, Lynn, 
Schenectady, Philadelphia and Washington, the distances 
from the Boston station being, respectively, 200 yards, 
30 miles, 170 miles, 270 miles and 400 miles. The 
Machrihanish station is distant 3,004 land miles from the 
Boston station. 

The intensities were taken by measuring the intensities of 
certain signals which experiment had shown to be best 
adapted for giving quantitative results. 

It will be seen from this that a wide range was covered, 
and the results of these experiments showed that the absorp- 
tion did not take place at the stations. The amount of this 
absorption varies very greatly. 

In making the comparison we will confine ourselves for 
the present strictly to measurements made at night, on 
account of the fact that the amount of sunlight will vary on 
different days during the daytime. 

Taking the best night as standard, and it may be men- 
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tioned that in every case so far examined, the best night 


never exceeds the theoretical intensity, thereby showing that 


there is no reflection, the intensities on the worst nights were 
as follows for the following distances. 

(By intensities on the worst nights is meant the intensities 
which may be expected to occur as often as three or four 
times a month. The fact may here be noted that these 
worst nights appear to be really worse nights, i. e., not more 
than 1 per cent. of the total nights will be found to be worse 
than the worst nights. This would seem to indicate that on 
the so-called worst nights the absorbing body occupies almost 
the entire path of the waves between the stations.) 


— —À — À —ÀÀ M — M —À — — 3 ee — 


Strength of signals received 
on worst nights (strength of 


Station. Distance unabsorbed signals being 
taken as 1,000). 
Company's cottage ... 200 yards 1,000 
Lynn ... un G 30 miles 1,000 
Schenectady ... 170 miles 500 
Philadelphia ... 270 miles 300 
Washington 400 miles 150 
Macbrihanish 3,000 miles 1 


It will be seen that the absorption increases as a high 
power of the distance, at least up to a certain distance. 
There is some indication that after a few thousand miles the 
rate of absorption becomes constant. For example, on certain 
nights there appeared to be indications at the Boston station 
of a double set of impulses being received, one about a fifth 
of a second later than the other. It is too early yet to make 
any definite statement in regard to this matter, but there is 
some reason for thinking that the second ret of signals 
arrived at the station after going the longer way round. 

To take an actual numerical example, the strength of 
signals received at Boston from Machrihanish on the night 
of January 30th was 480 times that of audibility. If the 
second set of signals went around the other way, their 
intensities, according to the square law would be 

33 : 257 or as 9 : 25, ie., 1: 70; 
hence signals which had gone the other way round would 
have an intensity of 


480 : rare 
Uej = 7 times stronger than audibility. 


As a matter of fact, the second set of signals, which we 
may call the echo signals, were really nearly twice as strong. 
This, of course, might be taken as an argument against their 
having come that way, but I am not disposed to consider it 
as a conclusive one. If, however, they did come round the 
other way, it is evident that the rate of absorption must 
become uniform after a certain distance. 

I subjoin a chart (fig. 1) showing the variations for a single 
month in working between Boston and Machrihanish, the 
month taken being that of January. No sending was done 
on January Ist on account of its being a public holiday. 
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Fie. 1.—CuRVE SHOWING VABIATION OF INTENSITY OF TRANS“ 
ATLANTIC MESSAGES FOR THE MONTH OF JANUARY, 1906. 


The intensities taken were in terms of a standard intensity, 
which was about three times that of the lowest intensity at 
which messages could be read under the best conditions. 

The variation, as will be seen, is extremely great, and on 
three nights, ie, on January 13th, 18th and 31st, the 
strength of the signals received was approximately only one- 


— om 


thousandth of the strength at which signals were received on 
the night of January 30th. l 

On the night of January 30th, the strength of the signals 
received agreed almost exactly with that deduced from 
theoretical considerations. The signals were of course on 
that night quite loud, and some of the operators amused 
themselves by reading the messages with the telephone held 
3 in. from the ear. l 

Incidentally it may be mentioned that the amount of 
power used in making these testa during the month was 
approximately 4 H.P. Ona number of occasions messages 
were exchanged using only a single horse-power. 

This atmospheric absorption will be seen to be perhaps 
the most important factor in wireless working over long: 
distances. Work has been commenced on the stations at 
Boston and Machrihanish with a view to increasing the 
intensity of the signals one hundred times, and it is expected 
to have this work completed by the fall of 1906. When 
completed it will be possible to hear messages with only 
one one-hundred-thousandth of the strength that they come 
in on on the best nights. It is not proposed, however, to 
install one hundred times the energy, but merely to use 
about 50 H.P., the intensity being increased ten times by the 
use of a new form of receiver which is approximately ten 
times as sensitive as the liquid barretter. 


CHANGE OF WAVE-LENGTH. 


A very interesting question is whether there is any change 
iu wave-length in transmission over long distances. 
Theoretically, there should be no change, but it seemed 
advisable to ascertain the fact. 

In measuring wave-lengths the writer commenced in 1897 
and 1898 by using a long solenoid and vacuum tube after 
the method originally devised and used by Tesla in 1893, 
and later by Fleming and others. It was found that this 
method did not give sufficiently accurate results, and, more- 
over, it could not be used to measure waves accurately at 
any considerable distance from the station. A method was, 
therefore, devised and put in practice in 1899, which is 
capable of measuring wave lengths accurately to a fifth of 

_1 per cent., and which at the hands of different observers on 
different days, has given resulta agreeing to one-fourth. of 
1 per cent. The fact may be mentioned here that the wave- 


1, Antenna; 2, Variable inductance; 8, Receiver; 4, Condenser; 
6, Ground; 6 and 7, Lamps. y 


Fio. 2. 


@ 


length sent out by the Machrihanish station has been 
measured at Boston to within one-fourth of 1 per cent. by 
this means. 

In this metbod a variable inductance is used, as it is 
difficult to construct an accurate variable condenser having 
any very wide range. "The Varley-Thomson rheostat was at 
first used as a variable inductance, but it was found that 
with the low voltages met with in wireless work the contacts 
could not be depended upon. A variable inductance on a 
new principle was therefore devised, in which the contacting 
cylinder of the Varley rheostat is made of a tube of pure 
electrolyte copper having a spiral thread cut in it, so that 
all the wire wound on to the copper cylinder forms the 
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primary of a transformer, which has a short-circuit secondary 
namely, the copper cylinder. The wire can therefore be 
insulated and covered with a coat of varnish without inter- 
fering with the action of the variable inductance. 

l This variable inductance is placed in shunt to a standard 
air- condenser, the resonant circuit opened, a hot-wire 
barretter inserted in it, and is connected to the aerial and 
ground as shown in the figure. 

Non-inductive resistances, consisting generally of lamps, 
are inserted in the aerial and ground connections at the 
points 6, 7, as shown in the figure. This is for the purpose 
of rendering the antenna oscillations deadbeat, thus leaving 
only the supply circuit resonant, and thereby avoiding all 
questions of double frequencies. | - 

With this apparatus measurements were made of the wave- 
lengths at different distances from sending stations, and it 
was found that there was no variation in the wave-length. 
amounting to as much as one-third of 1 per cent. 


AEOLOTROPIC ABSORPTION. 


It has been found that the absorption varies in different 
directions on different nights. On one night stations can 
be readily heard Which are located in the South, while on 
ed nights stations to the East and West can be heard 

st. 
effects being produced. There are also strong indications that the 
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absorbing masses are not continuous, but somewhat resemble 
transparent clouds. There are also indications that the 
size of these clouds varies considerably, the diameter varying 
from about 150 ft. comparatively low down, ùe., within five 
or ten miles of the ground, in tropical countries, up to 
masses having a diameter of at least two miles, and much 
higher up in the air, as indicated by the experiments between 
Boston and Machrihanish. . | 

‘To go thoroughly into this matter would require more 
space thau the Editor would, I believe, care to allow 
me. I wil merely refer to- some experiments made 
between two of our stations on the River Amazon 150 miles 
apart. 

At these stations it was found that the signals had an 
intensity of 20 during the night time, but that within 15 
minutes after sunrise the signals became inaudible. The 
curve showing the strength of the signals was very abrupt, 
as shown by the full line of fig. 3. After making certain 
changes in these stations, which somewhat increased the 
strength of the signals, the curve took the shape of the 
dotted line shown in the same figure, in which it will be 
seen that the slope is more gradual, and the relative change 
in the intensity of the signals is very much less. 


DAYTIME AND NIGHTTIME. 


As wil be seen from the Amazon curve, over short 
distances in tropical countries the difference between daytime 
and nighttime is very marked. Between Machrihanish and 
Boston, however, so far the indications are that the difference 
between daytime and nighttime is very much less than that 
between good and bad nights. A sufficiently extended 
series of observations has not been obtained, but so far the 
indications are that the worst day is not very much worse 
than the worst night, while the best day is very much worse 
than the best night. It is expected that more will be 
known of this as soon as we have had time to make an 
extended series of observations. Up to the present time the 
days have been so much taken up with experimental work 
that there has been very little time for sending. We have, 
however, quite a complete set of tests between Washington 


and Boston, a distance of 400 miles, both daytime and 


nighttime, and these tests show something of the same 
character, z.e., worst day gives signals of about half the 
intensity that the worst night does. 


There is considerable evidence in favour of diffraction 


` SUMMARY. 


It is too early yet to draw definite conclusions on this sub- 
ject, but the following statements seem to be in accordance 
with the facts. B 

l. There are large masses of absorbing material, probably 
ionised air, in the upper atmosphere. Down near the sur- 
face these masses are not continuous, but somewhat resemble 
clouds, and their size diminishes as we approach the earth. 

2. In temperate climates waves sent out do not reach up 
to the height of the absorbing masses, and hence are not 
absorbed appreciably up to distances of 100 miles. 

3. Beyond distances of 100 miles the waves reach up into 
the absorbing matter and are absorbed. Beyond 100 miles 
the absorption increases at a rate proportional to a higher 
power than the first of tbe distance. Beyond several 


thousand miles there is a possibility that the rate of absorp- 


tion becomes constant. 

4. For long distances the absorption may be very great, 
and more than 99:9 per cent. of the energy may 
absorbed. 

5. Sunlight causes the height at which absorption takes 
place to approach considerably nearer the ground. 

6. Sunlight acts by changing the air in some way, pro- 
bably by ionising it. This is shown by the rapid rate at 
which signals die out after the sun rises, since, to take the 
case of the Amazonas stations. 15 minutes would not be 
sufficient to allow the ionised air to flow downwards to an 
extent necessary to produce the absorption. 

7. In tropical countries the absorption height is much less 
than in temperate climates. 

8. The absorption may be aeolotropic—/.e., there may be 
much greater absorption in one direction than in another. 

9. In the temperate zone there is considerable difference 
between the absorption at night and during the daytime. 
Between distances of 300 and 1,000 miles in the temperate 
zone there is considerable difference between the absorption 
at night and during the day-time. In distances of over 
1,000 miles the difference is not so marked. 

This suggests that the action of daylight is to lower the 
level at which absorption takes place, and hence, when 
stations are 80 far apart that waves reach above the absorbing 
level even during the night-time, the lowering of the 
absorption level during the day does not produce so marked 
an effect as in the case of stations whose- waves lie below the 
absorbing level at night-time. 

10. The height above the earth at which marked 
absorption begins to take place may be roughly estimated as 
about 300 miles at night time and 100 miles during day- 
time, for the temperate zone, and 100 miles at night-time, 
and 30 miles during day-time for the tropics. 

(To be continued.) 


. ELECTRIC POWER AND SUPPLY BILLS AND 


SMOKE NUISANCE. 


À MEMORANDUM has been issued by the Commissioners of 
Works relative to the likelihood of a great smoke nuisance 
from possible power stations, that may be built in connec- 
tion with the London Power Supply undertakings. Quite 
possibly the recent nuisance from the Neasden power station 
may have aroused the Commissioners to a sense of the absolute 
indifference of the average power station constructor to the 
question of fuel combustion. Every engineer knows that with 
proper furnaces there is no need to make smoke ; yet few of 
them make the slightest attempt to deal rationally with the 
problem of combustion. Boilers are put down and the fur- 
naces prove a failure, as an inspection of the drawings would 
have foretold. Then comes the period of tinkering with 
nostrums and mechanical stokers, which at present seems to 
end in the adoption of chain grates with several hundreds 
per cent. air excess and a CO, ratio of 2 per cent. or very 
little more. 

The Commissioners of Works are the department in charge 
of parks and gardens, and they are very properly alarmed, 
not merely for their injury, but also as regards the National 
Museums and Galleries which cannot but suffer from the 
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filth-laden air of London. It is not mere soot that they 
fear so much as acids and oily steam discharges, which have 
already played havoc in Brompton Cemetery which also 
comes under their charge. They draw particular attention 
to Schedule 81 of the Electric Lighting Act, which reads :— 
“Nothing in the special order shall exonerate the nnder- 
takers . . .. in the event of any nuisance . . . .” 
Specially referring to the Bills before Parliament, the 
London County Council, who profess so loudly for the public 
good, have so poor an idea of what could and should be done 
that their Bill asks exemption from proceedings for nuisance. 
So also do the Bills of the Administrative County of London, 
of the West London undertakers, the St. Pancras Council, 
and the Charing Cross, West End and City. Thus the 


inability of the engineers of all these undertakings to master 


the smoke problem is even to be recognised by Parliament to 
be so complete asto render it necessary to relieve them from 
responsibility. 

In the Appendix to the White Paper are letters from Sir 


A. B. W. Kennedy and Dr. T. E. Thorpe. The former says 


there is no sulphur in Welsh coal: the latter says there is, 
and quite disposes of Sir Alexander Kennedy's contention 
that his Grove Road chimney actually benetits plant life, 
because it turus ont CO,. We are bound to say that the 
former letter might have come out of a comic opera, and it 
is satisfactory to find there is a serious rejoinder to it. Sir 
Alexander at most adopts a fu quoque attitude, justifying 
the steam user, whose nuisance is paralleled by the common 
house fire, as though one evil justified another. 

That all coal contains sulphur is true, aud we cannot say 
how far the watering of the coal with lime water would 
fix the sulphur in the ashes, bat soot and hydrocarbon or 
tarry vapours, which make black our fogs, do more harm 
than even sulphur in rendering everything filthy. Let the 
sulphur be checked by lime if it can be, and let the dirt be 
stopped by correct furnaces, as it certainly can be. But we 
shall never get proper furnace practice if engineers of the 
high eminence of Sir Alexander Kennedy will write the sort 
of letter that appears here in extenuation of smoke. The 
letter begs the whole question, and we are sorry to see that 
engineers will not face the matter with scientific earnestuess. 


e 


A TIME METER FOR TRAMCARS. 


THE question of reducing the consumption of energy per car- 
mile seems never to have aroused a prolonged interest iu this 
country. It springs out of its slumber at odd intervals, is 
pursued with some degree of eagerness for a time which is 
more often short than long, and finds itself able to retire 
to its somnific retreat with hardly a hair turned, hounds 
having started and run another and a fresher hare; but 
there it is still ready for another day, never to be run to the 
death, but to be harder and harder pressed every time, now 
losing one piece now another of its expensive skin, until one 
day it will have become such a bob-tailed, mangy creature 
that few will think it worth the hunting. 

Just now, however, its coat is bright and it is in the 
pink of condition, although there were times of late when 
hounds were hard on it before it realised the peril. 

Much as we should prefer a pure English strain, we must 

not neglect the possibilities of foreign blood, and it may be 
that good hunting would follow the laying on of the Frank- 
fort pack. 
- L'Industrie/ Electrique had in a recent number an 
article in which the well-known watt-hour meter method of 
checking the performance of motormen was pitted against a 
pure time-meter method, and found itself beaten at all 
points. 

Many English lines have used unit meters in large or 
small numbers for long or short tests, but there is much 
doubt about the real value of the results in a general way, 
and no one, 80 far as we know, has made permanent use of 
such instruments as a part of the equipment of each car, 


because of the heavy initial outiay, the probably high cost of 
repairs, and the liability to error, which would inevitably 
tend to discount any conclusions, besides giving the motor- 
men the nucleus of a grievance if any action were taken 
which took the meter readings in evidence. 

So far as results of short period testa are available, the 
unit meter has confirmed the general opinion that the 
difference between motormen is great, and that the average 
performance is far below the best. The aim of everyone 
who has taken up the matter has been to raise the best per- 
formance higher still, but chiefly to reduce the gap between 
the average and the best. That is the hole into which the 
money rolls at present, and it ought to be possible to stop it. 

In 1904 the bill for energy on the Frankfort tramways 
was £37,500, with the unit at 24d: The rate, of course, was 
outrageous, and it was not unnatural that pains were taken to 
use as little energy as possible. Unit meters were tried, and 
were not satisfactory, for reasons which are not given. Then 
meters which recorded merely the time during which each car 
was under current were tried, and by May, 1905, every car 
was fitted with them. | 

At first sight one would suppose that a simple time record 
would fail of its purpose, because it gives no indication of 
quantity, but there is nothing like practice for demonstrating 
fallacies, and the result of the first month's complete trial at 
Frankfort was a reduction of 13 per cent. below the con- 
sumption of the corresponding month in the previous year. 

That is a striking economy, and the writer of the article 
in L’ Industrie Electrique considers that the minimum average 
reduction will be 13 per cent. 

The Frankfurtians belong to the school which believes in 
hurrying over the resistance notches to obtain a high rate of 
acceleration, and the consequences seem to justify it in their 
case at least. Probably, when every driver on a system con- 
taining several hundred cars does it, the maximum demand 
on the station is much the same as if the general practice 
were to take 10 or 15 seconds over the notches, while the fear 


-of the time meter produces a definite economy by making 


motormen use every chance of rolling free. 

The whole object of this meter is to reduce the time 
during which the cars are under current and brakes. It can 
only accomplish the first with the aid of the second, and it 
must do this much more perfectly than any form of energy 
meter alone. | : 

Rules by themselves, and training by itself, are not enough 
to ensure economy, although there is at least one case where 
as much as 25 per cent. was stated to have been saved by 
marking the poles at which current was to be cut off and put 
on again. There must be some tangible record which is so 
simple that the most clownish motorman can understand it, 
and it must be go reliable that he will trust it, too. 

At the beginning of a trip he looks at the clock face, or 
the meter dial, or whatever visual record there may be, and 
at the end of that trip he sees that his car has been under cur- 
rent for so many minutes. Golfers will suggest immediately 
that he will know what bogy is for the hole, and will rejoice or 
mourn as he is under or over. In the language of the 
minority, a certain number of minutes will be considered a 
fair official average for a trip on any particular branch of the 
system, and the motormen will be able to rate their perform- 
ances accordingly. 

Watt-hour meter readings were always too complicated for 
the ordinary motormen, even if the meters were reliable after 
being knocked about for a few months, but everyone feels 
at home with a clock which tells you about plain minutes. 

In case the idea of the motormen throwing the controller- 
handle round too quickly should strike panic into the minds 
of some, the slow moving handle in one of several forms is 
open to them for use in connection with the time meter, but 
a decently adjusted circuit-breaker is probably all that is 
wanted. 

At Frankfort the conductor's way-bill has columns for the 
meter readings, which have to be recorded at the beginning 
and end of each trip, and presumably there is some scale of 
rewards and punishments in connection with the collated 
results. ! 

The introduction of these meters has led to indirect 
advantages, as it is found that time-keeping and headway 
are better than before, that collisions between cars and other 
vehicles, as well as between cars and cars, have decreased, 
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and that the wear of brake-gear and wheels has been reduced, 
all these improvements being attributed to the cars being 


kept under better control, because they are not kept under 


current until the moment when the brakes are applied, so 
that stops are reached at a gentle pace. 

It is obvious that a car which is uneconomical in itself 
for some reason such as binding brakes, hot axle boxes, or 
want of general overhauling, can be spotted just as well by 
a time meter as by an. energy meter, and the only serious 
objection that can be raised against its use is that motor- 
men might be tempted to race down hill in order to make 
up time wasted in coasting beyond the commercially 
economical limit. That is to say,a man might accelerate 
for a shorter period than would be necessary to take him to 
the next stop within schedule time and run his car free to a 
dead stop in order to make a good under current register, 
making up the lost time on the next down-grade, where 
nothing would be booked against him by the meter. The 
same objection might be raised with equal force against any 
-kind of meter, but it is apprehended (as our learned legal 
contributor hath it) that the traffic inspectors and regu- 
lators are quite capable of dealing with such easily dis- 
cerned faults. 

L’ Industrie Electrique gives no description of the meter, 
but it need be no more than a good clock with an electrically 
controlled escapement that would stand all the rough and 
tumble of a tramcar existence, and should cost a trifle com- 
pared to the most satisfactory watt-hour meter. In Frank- 
fort it costs £2, as against £6 for the latter. 

I. Electricien, too, contains a short article on the same 
Subject, which describes a pure time-meter by another 
maker. 

. The system ought to do a great deal towards reducing 
power bills, and it is to be hoped that it will be given a trial 
on a large scale in England withont delay. 


EXTRA-HIGH-PRESSURE REGULATIONS 
OF THE BOARD OF TRADE. 


f We have received a copy of the following Regulations = 
Boarp oF TRADE REGULATIONS AS TO ExTRA HIdH PRESSURE. 


(A) For securing the Safety of the Public, and 
(B) For ensuring a proper and sufficient Supply of Electrical 
Energy. : 

1. The obligations imposed by these Regulations are in addition 
to and not in substitution for the obligations imposed by the Regu- . 
lations of . and these Regulations and those 
Regulations are to be read and construed together. 


Definitions. 


2. In these Regulations, the expression ‘ Authorised Distri- 
butors” means any local authority, company, body, or person 
authorised by Act of Parliament or Provisional Order confirmed by 
Parliament to give a general supply of energy within the area of 
supply or any part thereof. 


A.— REGULATIONS FOR SECURING THE SAFETY OF THE PUBLIC. 


3. An extra high pressure main shall not be brought into use 
unless, after it has been placed in position and before it is used 
for the purposes of supply, the insulation of every part thereof haa 
withstood the continuous application, during  half-an-hour, of 
pressure exceeding the maximum pressure to which it is intended 
to be subjected in use, that is to say, in the case of every electric 
line to be used for a pressure not exceeding 10,000 volts twice the 
said maximum pressure, and in the case of a line to be used for a 
pressure exceeding 10,000 volts, a pressure exceeding the said 
maximum pressure by 10,000 volts; and the undertakers shall 
record the results of the tests of each main or section of a main. 

4. Every extra high pressure main shall be protected by a suit- 
able fuse or automatic circuit-breaker, but in the case of a con- 
centric main that fuse or circuit-breaker shall not be inserted in 
any external conductor thereof which is connected with earth. 

5. In every case where an extra high pressure supply is trans- 
formed or converted to a reduced pressure, some suitable automatic 
and quick-acting meaus shall be provided to protect the reduced 
pressure circuits from any accidental contact with or leakage from 
the extra high pressure system, either within or without the trans- 
forming or converting apparatus. 

6. All metal conduits, pipes, or casings containing any extra 
high pressure electric line shall be efficiently connected with earth, 
and shall be so jointed and connected across all street boxes and 
other openings as to make good electrical connection throughout 
their whole length. " 

7. Every portion of any extra high pressure electric line placed 
above the surface of the ground, otherwise than in a sub-station, or 


in any subway not in the sole occupation of the undertakers, shall 
be completely enclosed either in a tube of highly insulated mate- 
rialembedded in brickwork, masonry, or cement concrete, or in 
Strong metal casing efficiently connected with earth. 

8. Where extra high pressure mains for three-phase supply con- 
sist of insulated conductors laid togetber, provision shall be made 
io ensure that neither the ground nor any neighbouring electric 
line or conductor can become charged by leakage from any such 
main. 

Where this provision is made by a copper strip under a lead 
sheath, that strip shall be not less than sixteen-thousandths of an 
inch in thickness, and where it is made by steel wires outside a 
lead sheath, each of those wires shall be not less than one-tenth of 
an inch in diameter. 

Where the mains are enclosed in a lead sheath, that sheath shall 
be not less than one-tenth of an inch in thickness, and shall be 
permanently and efficiently connected with earth. 

9. Extra high pressure mains for single-phase supply and all 
cables connected therewith shall consist either of two concentric 
conductors or of separate conductors. Where concentric con- 
ductors are used the insulation shall be maintained efficiently 
throughout, except that the outer conductor shall be connected with 
earth at one point, and where separate conductors are used, pro- 
vision shall be made as in the case of mains for three-phase supply 


to ensure that neither the ground nor any neighbouring electric 


line or conductor can become charged by leakage. 

10. An extra high pressure electric line shall not be brought into 
use for the supply of energy before it has been completely laid, 
properly jointed, examined, and tested, or until it is in the sole 
charge of the undertakers, and every such line shall, during its use, 
be in the sole charge of the undertakers. 


Street Borcs, 


11. Extra high pressure mains shall not pass through the same 
street box with other mains, unless they are enclosed in strong . 
metal casing; and street boxes containing extra high pressure 
mains shall not contain pipes for water, gas, or other service, or 
electric mains belonging to anotber undertaking, provided that 
any such street box may contain telephone wires belonging to the 
undertakers. 

Sub- Stations. 

12. Sub-stations supplied at extra high pressure shall be estab- 
lished in suitable places, and shall be in the sole occupation of the 
undertakers or of an authorised distributor, or in the joint occupa- 
tion of the undertakers and of an authorised distributor. 

13. Sub-stations constructed below the surface of any street after 
the date of these Regulations, to which an extra high pressure is 
to be given, shall not contain switches or other apparatus than 
transformers. 

14. The transforming apparatus at any sub-station supplied at 
extra high pressure sball be so arranged that there shall be no 
danger of any mains connected therewith being charged to any 
pressure beyond the limits of pressure for which those mains are 
intended. 

15. In delivering the energy to a sub-station at extra high 
pressure the undertakers sball'exercise all due precautions so as to 
avoid risk of causing fire on the premises. 

16. Allextra high pressure electric lines and apparatus placed 
in & sub-station shall be highly insulated and thoroughly protected 
against injury to the insulation or access of moisture, and any 
metal forming part of the electric circuit shall not, unless effi- 
ciently connected with earth, be exposed so that it can be inad- . 
vertently touched. All such lines shall be so fixed and protected 
as to prevent the possibility of electrical discharge to any adjacent 
metallic substance. | 
. 17. The officers of the Board of Trade shall be entitled to enter 
at all times any of the generating or sub-stations of the under- 
takers supplying or supplied at an extra high pressure, and to make 
any such examination and tests of the mains, machines, trans 
formers, or other apparatus in use in those stations, as may appear 
to them necessary, and the undertakers shall afford all due facilities 
for any such examination and tests. 

Connection of Circuits with Earth. 

18. Where any extra high pressure circuit is connected with 
earth, the connection shall be made at one point only, namely, at 
the generating station, sub-station or transformer, and the insula- 
tion of the circuit shall, except at that point, be efficiently main- 
tained throughout. 

19. The neutral point of the star winding of each distinct three- 
phase circuit, used for extra high pressure, may be connected with 
earth, or may be insulated. If connected with earth through a 
resistance, that resistance shall be sufficiently low to ensure that 
the fuse or automatic circuit breaker in the mains shall act. 

If the neutral point is not connected with earth, a separate elec- 
trostatic voltmeter placed in a conspicuous position in the gene- 
rating station shall be connected between each distinct circuit aud 
earth ; and if the indications of the voltmeters show that the 
insulation of any of the circuits is faulty, immediate steps shall be 
taken to restore the insulation. 


Penalties. 


20. If the undertakers make default in complying with any of 
the preceding Regulations as to supply at extra high pressure, 
they shall, on conviction, be liable to a penalty not exceeding £10 
for every such default, and to a daily penalty not exceeding £10. 

The recovery of a penalty under these Regulations shall not 
affect the liability of the undertakers to make compensation in 
respect of any damage or injury which may be caused by reason of 
the default. 
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B.— REGULATIONS FOR ENSURING A PROPER AND SUFFICIENT 
„ SUPPLY OF ELECTRICAL ENERGY. 


1. From the time when the undertakers commence to supply 
energy through any distributing main at extra high pressure, they 
shall maintain a supply sufficient for the use of all the authorised 
distributors and consumers for the time being entitled to be sup- 
pom that main; and that supply sball be constantly main- 

ined. 

2. A main for an extra high pressure supply shall not, without 
the consent in ‘writing of the Board of Trade, be used for the 
transmission of more than 1,000 Kw. unless adequate provision is 
made for an emergency supply in the event of the breakdown of 
the main. 

3. Before commencing to give a supply of energy at extra high 
pressure to any authorised distributor, the undertakers shall declare 
to that authorised distributor the minimum pressure at which they 
propose to supply energy at his terminals. Energy shall be sup- 
plied at a pressure not less than the minimum so declared and not 
exceeding that minimum by more than 12j per cent.; provided 
that the Board of Trade may, if they think fit, allow an alteration 
in the minimum so declared upon such terms and couditions as 
they may think expedient, and after public notice has been given 
during a period of one month, in such manner as the Board of 
Trade may require, of the intention of the undertakers to apply 
for consent to alter the minimum so declared. 

4. Before commencing to give a supply of energy at extra high 
pressure to any authorised distributor, the undertakers shall declare 
to that authorised distributor the frequency, that is to gay, the 
number of complete periods per second at which they propose to 
supply. The frequency so declared sbal] be 50 or 25 complete 
periods per second, and shall be constantly maintained subject to 
a variation not exceeding 24 per cent., and shall not at any time 
be altered or departed from to an extent greater than that varia- 
tion except by consent of the Board of Trade, and upon such terms 
and conditions as the Board of Trade may impose, and after public 
notice has been given during a period of one month, in such manner 
as the Board of Trade may require, of the intention of the under- 
takers to apply for consent to alter the same. | 

5. If the undertakers make default in complying with any of 
these Regulations as to supply at extra high pressure, they 
shall, subject to the provisions of the Order (Act), be liable on con- 


viction to a penalty not exceeding £5 for every such default, and 


to a daily penalty not exceeding £5. 


These Regulations are made subject to the power of the Board 
of Trade to make such further or other regulations as they may 
think expedient; and nothing in these Regulations shall be con- 
strued to authorise the undertakers to lay any electric line or work 
their undertaking otherwise than in accordance with the Order 
(Act) and the principal Act, or to supply energy otherwise than 
by a system for the time being approved of by the Board of Trade 
under the Order (Act). i 

These Regulations are, so far as they relate to factoties and 
mines, in addition to and not in substitution for nny regulations 
made by a Secretary of State under any Act relating to factories 
or mines. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Magazine Fuses. 


Messas. S. BILL & Co., of 56, Guest Street, Birmingham, are intro- 
ducing à new Magazine"-fuse, which has a magazine of wire fitted on 
the carrier, enabling replacement to be effected im a very short space 
of time. The reel has sufficient wire for 50 replacements for 5 and 
10-ampere sizes, and should be equal to the life of the carrier. 


NEW MAGAZINE FUSE, 


The carriers are all plainly marked with their fusing limit. Messrs. 
Bill turn out these fuses in all sizes up to 50 amperes, and they are 
fitted either to distribution boards or house-service fuse-boxes. A 
circular describing this device, and giving prices, has been issued 
by the firm. We have a specimen fuse now before us, and it 
certainly strikes us as being ingenious and neat. There are no nuts 
or screws to be undone and lost. 


G. E.C. Main Cut-Outs. 


In the April “ Progress" Sheet of the GENERAL ELECTRIC Co., 
Lrp., illustrated particulars and prices appear of a new pattern of 
the Midget” wall plug, also of the Colonial“ magneto-telephone 


set for bridging work and long-distance liner, the transmitter of 
which is specially designed for hot climates. Reductions in prices 
of volt and ampere-meters and indicators are announced. The 


G. E. C. Improvgp Main Ccrt-Oct. 


accompanying figure shows an improved pattern of single-pole type 
main cut-out for circuits up to 250 volts. It consists of a fuse 
chamber cut-out fitted in a cast-iron case with hinged lid, this lid 
being provided with a glass front immediately over the fuse chamber, 
thus allowing examination of the fuse without the necessity of 
opening the case. The cut-out can be supplied with plain 
terminals, or arranged to take Mordey or plain fuse, as shown 
in the figure. l 


Holmes’s New Motors. 


Messrs. J. H. HoLmEs & Co., of Newcastle-on-Tyne, are placing 
upon the market a new line of machines which have been carefully 
designed to be up-to-date and which combine many important 
features. The design of frame, with laminated high permeability 


Messrs. J. H. IIoL MES & Co.'s New MOTOR. 


poles of special shape, is very compact, and is claimed to ensure free 
dom from vibration, even at the highest speeds. Ventilation is care 
fully attended to, giving a very free circulation of air in every 
part. Great care is taken in the insulation of the windings, ample 
space being provided everywhere; the sub-division of the coils 
prevents any great difference of potential, and permits of 
every layer of wire being near the surface of the fleld coils. All 
parts are made to gauge so that spare parts can be obtained at any 
time. The constants of the design have been carefully chosen so 
that there is margin enough to allow any of these machines to have 
a 3 to 1 range of speed by shunt field regulation only and sparkless 
at the brushes, the highest speed being chosen within the limits of 
safe running. The first series has a range of 5 B. H. P. to 65 B. H. P., 
-at normal speeds of 675 revolutions to 1,275 revolutions, but the 
range of possible windings with standard commutators gives a 
series of speeds from 200 revolutions upwards. It is stated that 
the machines will stand an overload of 100 per cent. for short 
periods. They are also wound as shunt or compound dynamos. 


. 
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Paragon” Pipe Standards. 


Tue OLDBURY STEEL. Conpvurits, Lrp., of Birchfield Lane, 
Oldbury, are the sole suppliers in England and Wales of the 
Paragon patent pipe standards, which they are anxious to bring 
before the attention of electric wiring contractors. The standard 
consists of a portable pipe vice, combined with a bending attach- 
ment, and it is intended for those engaged in fitting up gas 
barrel or screwed conduit; it is claimed that it can be carried 
anywhere with ease and is at once ready for use. The bracket and 
back grip give rigidity to the pipe, thereby preserving the jaws. 
Tbe vice is hinged, thus providing a practically instantaneous 


è 


THE PARAGON PrPE STANDARD. 


grip, the pipe being firmly clamped Ly one turn of a Screw, and 


a half turn of the eccentric on the bracket. It is claimed that 
the combination of a pipe-bending machine with thís standard is 
unique, and that by means of the device pipes can be readily bent 
to suitable standard radii without bulging, flattening or kinking, 
and with the minimum expenditure of time and energy. There 
is a tool tray attached to the standard, providing a convenient 
support for the screwing tools and oil-can. We understand that 
this pipe standard has been found of great value by a number 
of electric wiring contractors, and it is said that some of them 
have saved its entire cost on a single lighting contract: 


* 


LEGAL. 


A WikELEss TELEGRAPH SCHEME THAT FAILED. 


BrrogrE Mr. Justice Bigham sitting in bankruptcy on 3rd inst., 
the motion of in re J. T. Armstrong, cx parte T. M. de Bingham v. 
F. Salaman, trustee, was heard. 

Mr. MANSFIELD said the case was an appeal from the rejection 
of a proof for some £10,000 for damages for alleged breach of 
contract. The case aresc out of an agreement to sell wireless 
telegraphic apparatus, and the trustee had rejected the proof on a 
number of grounds. First, misrepresentation of material facts; 
secondly, that a company was to be formed and was not formed; 
thirdly, that the alleged agreements were shams; and fourthly, 
that the agreements had been rescinded by mutual consent, and 
that the appellant had suffered no damage. He read an affidavit 
by the appellunt, who said he made contracte with the bankrupt for 
3,000 and 2,000 sets of wireless telegraphic apparatus. He had 
interviewed persons in all the principal towns of England, and 
had found that he could have sold the sets of apparatus, but the 
bankrupt would not supply them. Consequently he had failed to 
make a profit. 

His LoRpsHIP asked if there was any document confirming the 
statement as to the contracts ? 

Mr. MANSFIELD said there was not. The excuse given by bank- 
rupt for not supplying the apparatus was that he was too busy on 
the Stock Exchange. The appellant said he had spent £10 per 
week in travelling expenses for 18 months. He denied that the 
agreements, as alleged, were sham agreements, and said they covered 
a number of counties in the North of England in which the 
appellant introduced the apparatus. A company was to be formed, 
to be called the International Wireless Telegraph and Telephone 
Co., and, in fact, it was registered. 

His Lorpsuir: What was to be the capital of the company? 

Mr. MANSFIELD said the capital was to be £175,000 in £1 shares, 
of which the debtor Armstrong was to take 120,000 shares. 


His LogpsHrP: Was anything paid into the coffers of this com- 
pany? . . 

Mr. MANSFIELD could not say, but the consideration to the bank- 
rupt was to be, £120,000 in fully paid shares. The shares had 
been allotted to Armstrong and his nominees, and had been dealt 


with on the Stock Exchange. 


Mr. THoMas MCCLELLAND DE BIN OHAu, the appellant, was then 


‘cross-examined by Mr. Shearman, K.C., who with Mr. Hansell 


appeared for the trustee. He admitted that he was a bankrupt in | 


Belfast some years ago and had not been discharged. He said he 


ordered 3,000 sets of the wireless apparatus from the bankrupt to 
be delivered within 12 montbs. The cost price of the apparatus 
was £2 each, but the market price was £6. The sets of apparatus 
were not delivered, and all he had seen were about 30 at the debtor's 
private residence near High Wycombe. He could have paid for 
them if they had been delivered. He had two banking accounts in 
‘Manchester. Asa matter of fact, he did form a syndicate to work 
the invention, but he did not remember the names of all the 
members of it; there were several large merchants and manu- 
facturers in Manchester. 

Mr. MamwsrIELD submitted that the appellant was entitled to 


. prove for the damage he had suffered through the failure to supply 


him with apparatus. | 

His Lonpbs RI, without calling on Mr. Shearman, said he thought 
the trustee was quite right in rejecting the proof. The agreements 
came into existence to enable the appellant and the bankrupt to 
form a company, but he did not believe that the appellant ever 
had the money to buy the patent rights and the company was never 
properly formed. The agreements did not show grounds for 


damage, and the appeal must be dismissed with costs. 


-- 


Woop v. BOLTON CORPORATION. 


Tue Corporation of Bolton were the defendants in an action for 
damages tried before Mr. Justice Bray at the Manchester Assizes on 
the 28th ult. On June 22nd last year a collision took place on the 
Corporation tramway at Hulton, in which the plaintiff, James Wood, 
an estate agent, received injuries, the accident having been, as he 
alleged, caused by the negligent driving of the car in which he was 
a passenger travelling from Four Lane Ends to Bolton. Substan- 
tial damages were claimed. . 

The plaintiff's case was that as his car was nearing the end of 
the loop in the St. Helen's Road it collided with one coming from. 
the opposite direction. He was seated in the front part of the car, 
and seeing the danger be rose and walked towards the door. Before 
he could take his seat again the collision occurred. He was thrown 
down with great force, and besides being badly bruised his back 
was injured. Serious symptoms developed, ending in traumatic 
neuræsthenia, which totally incapacitated him from following his 
ordinary avocation. The front of the car was badly damaged, and 


. the windows were shattered. 


The defence was a total denial of negligence. It was an exceed- 


. ingly hot day, and the tar between the stone setts on the tram track 
‘had liquefied and run upon the metals in various places, getting 


upon the wheels and brakes, and rendering the latter ineffective. 
In the loop the wheels “skidded ” from this cause, and the car 
getting beyond control dashed into the other car, which had 
already come to a stand, A gradient in ‘the line, at that point, 
added to the driver's difficulty. | 

A good deal of evidence was called on both sides. 

In his summing up, the Judge told the jury that the driver knew 
of the existence of the tar (he had had tar removed from his brake 


‘blocks before commencing the journey) ; he knew that it interfered 


with the action of his brakes, and he knew also that he had to stop 
within a very short distance. He saw the car coming in the 
opposite direction, 50 yards before reaching the loop, and he knew 
also of the existence of the gradient, yet he entered the loop at 
more than the regulation speed. In ordinary circumstances it was 
admitted the car could have been brought to a stand within its own 
length, but apparehtly from the way it was managed, the accident 
was unavoidable. l 

The jury found a verdict for the plaintiff with £525 damages, 
and judgment was given for the full amount awarded. 


APPEAL BY THE SIMPLEX STEEL ConpuitT Co., LTD. 


THE Master of the Rolls and Lords Justices Romer aud Cozens- 
Hardy on Thursday last week commenced the hearing of the appeal 
of the Simplex Steel Conduit Co., Ltd., from a decision of Mr. 
Justice Buckley on a petition for revocation of letters patent 
brought by the Metallic Seamless Tube Co., Ltd. The learned 
judge had granted revocation on the ground of want of subject 
matter. 

Mr. WALTER, in opening the appeal, said that in electric lighting 
in this country it was usual to have the wire cased, and under fire 
insurance companies’ rules it was compulsory. There were two 
systems of doing that. One was the ordinary wooden casing, 
with which they had nothing to do in this case, and the other 
was to have a series of metallic pipes throughout the building, 
in which the wires were laid. In addition to being put 
in the casing the wires were covered with some insulating 
material. It occasionally happened that the covering of the 
wire got cut off, and if the metallic casing was exposed and was 
not earthed somewhere, people touching it sometimes got killed. 
They had to deal not only with the conduits but with the fittings. 
When they came to an angle and had to change the direction of the 
pipes, it was necessary to use screwed fittings. In an electrical con- 
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duit, the continuity of the inner surface was a matter of import- 


THE ELEOTRICAL REVIE 


ance. The invention, the letters patent of which No. 28,632 of 


1903, were granted to Mr. Maxwell Waterhouse and others, con- 
sisted of a ferrule, which was screwed at one end to go into the 
socket, and was always screwed. The other end was larger, and 
had a plain socket, which fitted an unscrewed pipe of the same size 
as the screwed end of the socket. The ferrule was split in such a 
way that when it was screwed up it gripped enough on tbe plain 
tube to make an electrical contact. The problem which the 
patentee laid himself out to solve was to devise an apparatus which 
would enable people to use ordinary screwed fittings with pipes 
screwed or unscrewed of the same size. "The amount of invention 
might not be large, but it was new, and performed duties which 
nothing else did before, and if that was not invention he did not 


know what was. | 
The further. hearing was adjourned. 


D. FIRTH & Son v. THE CARDIFF CORPORATION. 


Wk have already, but only very briefly, mentioned this arbitration 
case. The following report has now been furnished to us: — 

The case occupied the attention of the Arbitrator, Mr. W. H. 
Patchell, M. I. C. E., M. I. E. E., M.I.M.E., sitting at the Law Courts, 
for six days. The concluding hearing took place on Monday last 
week. Mr. Maurice N. Drucquer, instructed by Mr. R. Tweedy 
Smith, appeared for the plaintiffs, and Mr. J. Sankey, instructed 
by the town clerk, appeared for the defendants. 

The claim was for £1,605 9s. 5s. for work done in installing the 
electric light at Whitchurch Asylum, near Cardiff. Messrs. Firth, 
by a contract dated October 3rd, 1905, engaged to do the wiring 
work at the asylum for £6,421. After making several applications 


In con- 


to the engineer for certificates, and being unable to obtain one, the. 


contractors withdrew their men on November 24th, 1905. 
sequence of this, the Corporation took possession of the materials 
on the works and counterclaimed for £5,169. 

The important point for the decision of the Arbitrator is whether 
the Corporation, without paying anything on certificates, can, not- 
withstanding, claim the benetit of the work done, and also counter- 
claim in addition. 

Mr. H. D. FIRTH gave evidence as to the work done, and pro- 
duced invoices and time sheets to support his statement. He also 
gave evidence as to the reading of the specification, which did not 
fix the size of all the cables. He read it one way, and the engi- 
neer another way, on very many points. Evidence waa given that 
the applications for certificates with particulars of the work done 
were sent in on October 18tb, and on November 3rd, 8th, 13th and 
15th. The engineer contended that in applying for a certificate a 
correct statement of the work done should be supplied by the con- 
tractor. The contractor, however, gave evidence that he had given 
the engineer "approximate statements,” and thus complied with 


the contract and the general custom. 
Mr. PorrER, of Messrs. W. T. Henley's Telegraph Works Co, 


gave evidence in support of the plaintiffs’ claim. 
Mr. Ernest MaTTHEW Lacey, M. I. C. E., M. I. E. E., gave technical 


evidence as to the ambiguity of the specification. 

Members of the Electrical Contractors“ Association (Incorporated) 
also attended to give evidence as to the many meanings which 
could be placed upon the specification, but after Mr. Sankey had 
objected to the admissibility of the evidence, and the Arbitrator 
having ruled against his contention, defendants' counsel applied 
to the High Court for a special case. Plaintiffs’ counsel, however, 
decided for the time being not to proceed with such evidence, and 
the case proceeded. ' 

Mr. AgTHUR ELLIS, M.I.M.E., M.I.E.E., gave evidence on behalf 
of the Corporation, and occupied the box for two days. He gave 
evidence in support of his reading of the specification being the 
right one, and in support of the allegation as to the thicknesa of 


~ 


cable, and delay, and the desire of the contractor to be relieved of 


the job. 
Mr. H. J. VEALE, chairman of the Asylums Committee, gave 


M in support of the defendants' case, and as to the counter- 
claim. 
Mr. CEOIL GORE Brown, deputy town clerk, also gave 
evidence in support of the counterclaim, and as to the extra cost 
the Corporation had incurred for the keep of the lunatics owing to 
the alleged delay, also as to the contract being relet. 

Mr. Tuomas, clerk of the works, also gave evidence as to the 
meaning of the specification, and on cross-examination admitted 
that his view of the meaning of the same on some points was 


different from that of Mr. Ellis. 
The ARBITRATOR reserved his decision, after listening to the 
addresses of both counsel. 


-——À — -— — 


Chain-Grate Stokers. — We learn that the orders 
for the new  Bennis-Miller-Bennett patent chain-grate which 
have lately been placed with Messrs. Ev, Bennis & Co., LID., 
include four for Calcutta; three for the Kensington and Notting 
Will electric light and power station; and two for Messrs. Clarke, 
Chapman & Co., Ltd. Among the other contracts is one for 10 
1 and compressed air furnaces with necessary gearing and 

riving arrangements for the Bloemfontein Corporation electricity 


works, South Africa. 


W. 17581 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


The Proof of Coulomb’s Law. 


On reading your very interesting review of ** Physikalische 
Grundlagen der Gleich und Wechselstromtechnik," by A. 
Konigswerther, in this week's issue of the Revrew, I was 
at a loss to understand the statement made by the 
reviewer that he had not met anyone who could prove the 

» 
formula f = Ti- under the above conditions, such con- 
ditions apparently being that q and 4! referred to quantities 
of electricity. This law under these conditions was first 
proved by Coulomb by direct measurement, and has been 


verified by many scientists since his time. 
It can, however, be more rigorously established, and for 


an able discussion of this matter I would refer to J. J. | 


Thomson’s text-book on “Elements of Electricity and 


Magnetism.” 
I have possibly misunderstood the reviewer’s meaning, 
and, as it is a subject of much interest, I should like more 


light on the subject. ` 
Student. 


[Generally speaking, text-books intended for studente, 
referring to Coulomb's Law, state :—“ This can be experi- 
mentally verified by means of the Coulomb torsion 
balance.” 

No doubt this was correct enough for the time of Coulomb, 
when no better appliances were at hand. The point 
referred to was this, that Coulomb’s torsion balance (the 
South Kensington Exams. notwithstanding) is as dead as 
the proverbial “ red herring.” 

If “Student” will try the experiment of proving 
Coulomb's Law, with charges of electricity, he will encounter 
formidable difficulties, to which ordinary  text-books 
usually find it inconvenient to refer. These include 
leakage, &c. | 

However, as * Student" writes, J. J. Thomson in his 
text-book shows the proper way to go about proving the law 
of inverse squares, viz., by means of the Cavendish sphere 
experimenta, as modified by Clerk Maxwell. 

In this way it can be shown that the law differs from the 
square law by less than one part in twenty thousand for 
charges of electricity, Nothing like this degree of accuracy 
could be obtained by means of the torsion balance when 
charges were used ; and, consequently, the writer has never 


met anyone who tried to prove the law in this way. 


Prof. S. P. Thompson, F.R.S., in his excellent treatise, 
* Elementary Lessons in Electricity and Magnetism,” refers 
to the torsion balance as “once famous, but now quile 
obsolete" (p. 19, 1905 edition.) On page 22 he says, In 
practice it requires great experience and skill . . . for there 
are many sources of inaccuracy in the instrument . , . ."— 


THE REVIEWER. | 


Neutralised Repulsion Motor. 


Mr. Fynn and I are now in complete agreement, I think, 
with respect to the motor in question, except upon one point, 
viz., the phase of the motor field at F. Before going further 
into this, let me thank Mr. Fynn for his courtesy in with- 
drawing for the moment, thus obviating the confusion 


caused by letters which cross. 
The question now is— IS Mr. Fynn right in saying that 


the motor field is in quadrature with the k. M. F. in the coil 


B? If so, then, as he points out, the motor is useless, 
Take that case in the third paragraph of his last letter, in 
which he proves that the torque is zero. By hypothesis 
the k. M. F. and current in the coil B are in phase; he, 
there can be no k. M. F. due to self-induction in the coil B: 
consequently, this coil is producing no leakage flux what- 
ever. That flux then which exists at F (the motor field) 
can only be produced by the current in the primary winding 
E; and consequently the motor field is practically in phase 
with the primary current. In order to make this point 
quite clear I give below a method of drawing the! phake- 
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diagram? for k. M. r., current and flux, assuming only the 
conditions mentioned above; and for clearness’ sake, 
neglecting iron losses and primary resistance. 


The motor is supposed to be on the point of starting ; and 
in this diagram :— | 

0 ¢, is the total flux threading the coil E; it has the two 
components 0 $ and $ ¢,. | 

O e = F. Mu. F. in coil B. 

o € = current in coil B. 


O09 = flux which produces oe and represents, therefore, 


the mutual induction between E and B. 
OM = the primary magnetising current, producing 0 9. 


0 E =the component of the primary k. x. r. equal and 


opposite to Oe. 


0 Ci is the primary current corresponding to the sum of 


O O and o x. l 

0 L ig the primary self-induced k. u. F., which is chiefly due 
to the flux oscillating at F (the motor field). | 

O Ei is the primary applied k. M. F. corresponding. to the 
sum of 0 L and o e. | 

It is evident that the motor field (producing o L) is in 
phase with o Ci, for O L and o c, are in quadrature. -This 

field is represented hy ¢ ¢,. i 
Clearly for this case I am justified in making the following 
statements :— JA. | : 

1. The motor field and the current in the coil B are most 
certainly not in quadrature, and the torque is not zero. 

2. The torque is proportional to the product of o ¢ x oc, 
X c G O l. | 

3. The torque is large so long as oc is large compared 
with o M. ! 

4. The torque rapidly decreases with speed, for as the 
speed rises :— | i 

(a) Oe is reduced. 

(5) Oe and O c, approach one another. 

(c) oc is gradually reduced exactly as in other series 
alternating current motors. 

I think that this must clear up the last doubts in Mr. 
Fynn's mind with respect to this motor; it will also, I hope, 
explain to some extent the meaning of my second pro- 
position in your issue of April 27th. Should any further 
doubts exist, let me assure Mr. Fynn that a rough motor 
which I tried on this principle showed very considerable 
torque ; in this particular case the armature only carried the 
equivalent of one turn. f 


Other forms upon the same principle are obviously pos- 


sible; as, for instance, that which is obtained by inter- 
changing the relative positions of the limbs carrying F F 
and k. 


William Cramp. 
Manchester, May 5th, 1906. 


Bermondsey Electricity Supply Undertaking. 


With reference to the paragraph in your issue of the 4th 
inst. relating to the Municipal Association’s advocation of 
the sale of the electric light undertaking and the dust 
destructor in the Borough of Bermondsey, I should like to 
point out that whatever the opinion of the Municipal Asso- 
ciation may be, the achievement of this object is extremely 
unlikely, considering the facts that an increase of 64 per 
cent. of units sold, and a decrease of 40 per cent. in works 


costs have been made during the past year, also our works 
costs for the year ending March 31st, 1906, will be amongst 
the lowest obtained by metropolitan undertakings whether 
municipal or company, and augur well for the future. . 


W. E. J. Heenan, — 
Borough Electrical Engineer. 


Bermondsey, S. E., May 8th, 1906. 


"Uu ime 
[Mr. Heenan is to be congratulated on the excellent pro- 
gress made.— Eps. E. R.) 


-— 


Electric Winding at Collieries. ` 


I have been an interested reader of the reports of the last 
few weeks dealing with the papers recently read before the 
I. E. E. on electric winding at collieries; and, whilst these 
have been exceedingly instructive, I hold the opinion that 
the question has not yet been discussed in its broadest 
sense. ; A 
Most mining engineers consider that, in view of the rela- 
tively large initial outlay, and, consequently, high interest 
and depreciation charges, the use of the electric winding 
engine at single collieries would not be attended by any 
great increase in economy over good steam winders, more 
especially since the introduction of suitable turbines has 


made possible the utilisation of the comparatively high- 


pressure exhaust of large steam winding engines, making of 
the combined appliances a fairly efficient plant. 

It would thus appear that the peculiar field of the electric 
winder is at groups of collieries where the' advantages of the 
centralisation of generating plant can be realised, and the 
writer is of opinion that it would be profitable to consider 
the comparative costs and efficiencies of steam and electric 
winding engines under such conditions with the cost of 
installing and operating the necessary boilers included. The 
question would then embrace the total cost of working 


groups of mines of given output wholly by electricity as 


against the same mines operated wholly or partially by 


steam power. 


There is no doubt regarding the higher efficiency of 


` electric over steam plant for most mining operations, 


and, supposing a group of mines to be worked exclusively by 
electric power generated at one central station, and assuming 


a fairly good load factor, perhaps half the boilers necessary 


to operate the mines directly by steam might be dispensed 
with. The economy is obvious. 

F. J. Stuart-Milne. 
Rotherham, May 7th, 1906. | 


- 


Preferential Rates. 


I notice in your issue of the 27th ult. * Brig " asksif you, 
or any of your readers, know of any of the leading electric 
lamp manufacturers quoting supply corporations better 
terms for lamps than they do to contractors or merchants. 

It might interest * Brig” to know that I have before me 
a quotation from one of the oldest and best-known firms, 
and they quote 124 per cent. better than they quoted a 
contractor and merchant for the same quantity of lamps. 

I am trying to find out if this firm is a member of the 
Manufacturers’ Association. 

If they are, does this Association allow such a thing ? 


Inquirer. 


Separation of Oil from Feed Water. 


As an interested reader of your paper, and particularly of 
the discussion as to separating oil from the water of con- 
densation, I would like to know of what use is the oil 
recovered ? Will it do for the cylinders of high-speed 
engines, or what ? | 

Filter. 


OVERHEAD WIRES REGULATIONS.—W ith further reference 
to a correspondent’s inquiry in our last issue, it has been 
pointed out to us that the regulation limiting the power 
transmitted by one overhead conductor to 50 Kw. is obsolete. 
—Eps. E.R, : 


— M i. Ga. — 
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BUSINESS NOTES. 


Condensing Plants, — We are informed that the 
MinRLEES Watson Co., Lro., bas a long list of orders in hand 
for condensing plants, among which are the following :— 


SURFACE CONDENSING PLAN Ta. 


South Metropolitan Electric Power Co., Ltd. (per Willans & Robinson, Ltd.), 
duty, 83,500 lb. (Repeat order.) 

Clyde Navigation, Clydebank Dock (per Babcock & Wiloox, Ltd.), two seta, 
duty, each 12,500 Ih. 

debel) Spaning Co., Ltd. (per Electrical Co., Ltd.), duty, 18,500 Ib. 

Leyton U.D.C. (per Brush Electrical Co., Ltd.), duty, 12,600 lb. 

Rand Water Board (per British Westinghouse Co., Ltd.), duty, 15,000 Ib. 

. E Catford Works (per Lowton Bros. & Co., Ltà.), two sets, duty, each 
J. 4 P. Coats, Ltd. (for works at Lucca), duty, 7,000 Ib. 
Cie Francaise pour e des procedes Thomson Houston (for Tunis), 
two sets, duty, each 18,700 lb. 

Bristol Corporation (per British Westinghouse Co., Ltd.), duty, 44,000 1b. 

Su- BAR Sturrack CONDENSING PLANTS. 


County of London Electric Supply Co., Lied., Wandsworth Station, and City 
Road Station (per British Thomson-Houston Co., Ltd.), two seta, each 29,250 Ib. 


Also several elevated self-draining jet condensing plants for 
collieries. 


France.— The balance-sheet of La Compagnie d'Elec- 
triciteé Thumson-Houston de la Mediterrance for the last financial 
year shows a net profit of £33,585, which admits of a dividend of 
20 fr. per share. 


Catalogues and Lists.—Messrs. Francis MORTON 
AND Co., LTD. near Liverpool. Illustrated and prieed circulars 
describing the Hamilton pattern riveted steel poles for telegraph 
and arc lamp purposes. 

Messrs. Errrorr Bros., Lewisham, S.E.-- Pamphlet A.C. 71 
giving prices and descriptive particulars of the firm’s type FF 
alternating current instruments. No. A.C. 83 describes the Qu 
recording ammeters, volt meters, and wattmetera 
of portable type, and A.C. 82 is devoted to RR 
instruments of the switchboard type. 

Tne British THoxson-Hovuston Co., Lro., 
Rugby. -Pamphlet No. 194 describing their A C T 
induction meters for single and polyphase alternat- 
ing current circuits. 

Mr. C. E. Kwowrzs, Holmdale, Glossop. - Cir- 
cular containing an illustrated description of 
Knowles's patent porcelain lampholder, its con- 
struction and advantages. - 

The ELECTRIC AND ORDNANCE ACCESSORIES 
Co., Lrp., Birmingham.—New leatiet, No. A 37, 
giving a brief account, with illustrations and E: 
prices, of the Stewart New Improved” enclcsed A jg 
arc lamps; also No. F 68 particularising, show- 
ing and pricing “ Stellite " electric fans. 

The DewskuRY ELECTRIC MANUFACTUBING Co., 
Lro., Kilpin Hill, Dewsbury.—Small pamphlet 
containing a general specification of their direct- 
current motors and dynamos. 

Messrs. H. T. BoorHRovp, Hysrop & Co., 
Akenside Street, Bootle, Lancs.— New illustrated 
list, 12 pp. in red binder, very neatly produced, 
showing and describing the standard E type 
continuous - current motors and generators. 
Dimensional particulars and prices are included. 
A second list (4 pp.) gives an illustrated descrip- 
tion, with a table of outputs and speeds, of type 
" 8" direct-coupled generators for ship lighting, 
mill, country house and other purposes. 

Tax GENERAL Exvecrric Co., Ltp, London, E.C.—Leaflet 
giving priced information concerning battery lamps for amateurs 
and decorative work. Also a circular relating to the prices of 
French fittings and bronzes, other than those in the company's 
fixtures catalogue. 

THE POLSOMETER ENGINEERING Co., Lr»., Reading.— Catalogue 
just issued containing a full description, with some excellent half- 
tone illustrations, of the Karoome" high economy boiler feed 
pumps of both simple and compound types. Among the pictures 
arc views of a combined pump fitted in an electricity supply works, 
and of a pump recom in a London generating station, with ex- 
planatory line diagrams of the Karoome ” pumps. 

Messrs. E. READER & Sons, Nott ingham.— Three lists relating to 
the firm's steam engines and dynamos. One of the lists gives dimen- 
sions, descriptions and prices of their vertical enclosed-type high- 
speed engines specially designed for high speed with full load. 
Lists Nos. 10 and 12 give illustrations of coupled engines and 
dynamos, with general descriptions. In each of these lists is given 
& useful table of outputs in kilowatts, at speeds and steam pressures 
named, approximate shipping weights, measurements and prices. 
Messrs. Reader & Sons, not being dynamo makers, are in a position 
to supply engines adapted to, or actually coupled to, any make of 
dynaino. 

Messes. RicHARD WADE, Sons & Co., Lro., Hull.—Catalogue of 
creosoted telegraph poles and timber for overhead power trans- 
mission, telegraph and telephone lines. Some notes are given on 
the value of creosoting timber to preserve it. The half-tone illus- 
trations include photographic views of the 10,000-volt transmission 
line and poles designed and erected by Messrs. Callender's Cable 
Co. for the Lancashire Electric Power Co., Ltd., Messrs. Wade 
being the makers of the poles. 
process of fitting together a special four-member terminal pole for 


There is also a view showing the . 


a 10,000-volt overhead transmission line at Gelli, South Wales, 
Line drawings of various poles are also published. 


Canadian Trade: One Reason for British Failure. 
The Ottawa correspondent of the Evening Standard quotes Sir 
William Van Horne, the chairman of the Canadian Pacific Rail- 
way, who has returned from a visit to England, as follows: 

" So far as Canada is concerned, the British people bave not 
availed themselves of their opportunities so well as they might 
have done. Thc manufacturers and the mercbants do not take the 
full advantage of their opportunities. They could do more if they 
came here themselves to look into the conditions; but instead of 
coming here themselves to open up and develop trade relations, 
they usually send a boy. The head of the house does not come. 
What do we find? It might naturally have been supposed that the 
tariff preference of 33; to Great Britain would have given her such 
an advantage that no other country would have been able to 
contend against her .in this market; but you have only to look at 
the commercial statistics to see how the trade of the United States 
with Canada has advanced in spite of the British preference." 


Bungalows for Electrical Engineers. — Messks. 
ORTZMANN & Co. have lately had on view at their showrooms in 
Hampstead Road, W , some bungalow cottages, of which they are 
now making a special feature. In these days of high pressure 
there are some even in the electrical profession who find it necessary 
to make time for rest and quiet far from the madding crowd 
at any rate for week-ends, and a bungalow of this description in 
some secluded spot beside the river or the sea, or in some unmolested 
rural quarter, is just the very thing in which to enjoy oneself with 
a few friends in comfort and simplicity. Of the bungalow cottages 
which have been on view at Hampstead Road, we need say little, 
save that they are compactly and artistically designed by a West 
End architect, who was expressly. engaged to plan a substantial 
cottage which sbould give the maximum of accommodation in the 
minimum of space for à very low cost. For a couple of hundred 
pounds, with an additional 40 to 60 guineas for furnishing, it is possible 
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to secure one's heart's desire. Messre. Oetzmann have introduced 
special lines of furniture suitable for their bungalows. 


Industrial Redistribution.—We have received from 
Mzssns. LzoPorb FARMER & Sons, auctioneers and estate agents, 
of 46, Gresham: Street, E. C., a leaflet reprinting an article which 
recently appeared in Engineering on London's Decadence as a 
Manufacturing Centre.” We have already dealt with the subject 
to some extent in the Exectricat Review with a view to showing 
the claims of the N.E. Railway ares. The article before us directs 
attention to the effects of migration to the country upon property 
and plant within the metropolis, a subject in which Messrs. Leopold 


Farmer have had special experience which goes to show that 


when a factory building is now vacated the rental value is reduced 
by almost one-half, owing to the limitations of the L. C. C. regn- ` 
lations, and the changes required to make the building effective. 
In many cases it is impossible to let the buildings for the same 
purpose as that for which they were formerly aiilised, and there is 
little demand for machinery which is put on the market second- 


. hand, as the importance of adopting absolutely new and modern 


machinery is becoming more and more realised. 


^ Linolite,"—TuEk LriNorLrrE Co. have just delivered 
360 ft. of linolite to Messrs. Waring & Gillows for part of their new 
premises in Oxford Street, W. They have also recently delivered 
450 ft. to Messrs. Belshaw & Co. for lighting a country house. 


German Enterprise.—The Berlin correspondent of the 
Daily News states that the German Oversea Electrical Co., which is 
closely connected with the A.E.G., is increasing its capital from 
£360,000 to £720,000, for the extension of electrical enterprises at 
Monte Video and in Chile. 

F 
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Kussia.—The - balance-sheet of La Compagnie d'Elec- 
tricité du Midi de la Russie for the last financial year shows 2 profit 
of £7,644. | po I5 

Amendment of Patent.—Notice is given by Richard 
Weinmar, of Baden, of intention to apply for amendment of 


Specification No. 12,789, of 1899, relating -to * Improvements in 


telephone systems." : | 

Book Notices. T Channel Tunnel : Its Commercial 
Advantages.—This is a 60 pp. booklet in which there is brought 
together a great deal of interesting matter that has been published 
in the Press recently, both describing and discussing the scheme. 


occupying the attention of Parliament, the compiler of the pamphlet 
has had reprinted a summary of the evidence given by the com- 
mercial witnesses when the matter was investigated by the joint 
Parliamentary Committee which sat 20 years ago. 

Messrs. Archibald Constable & Co. will publish very shortly a 
new. book by Prof. Harry C. Jones, of the Johns Hopkins 
University, entitled “The Electrical Theory of Matter and Radio- 
Activity.” ' 

“Proceedings of the American Society of Civil Engineers.” 


Vol. XXXII, No. 4, April, 1906. New York: The Society. 


“The School of Mines Quarterly." Vol. XXVII, No. 2, 
u Finances of Gas and Electric Light and Power Enterprises.” 


By Wm. D. Marks. Philadelphia, Pa.: The Author, 218, Bourse. 


$2.50. | 
„ Die wirklichen Grundlagen der elektrischen Erscheinungen." 
By Johannes Zacharias. Berlin: Julius Bohne. 6. 

“The Engineering Press Index’ Monthly Review,” Vol. VII, 
No. 6, March, 1906. Brussels: Association-de-la-Presse Technique. 
2.50 fr. ' 

The Yachting Monthly is a new illustrated magazine published at 
18. net from the offices of The Field. It is a bulky and well illus- 
trated publication containing a great many interesting and 


valuable articles on yacht designing, building, engineering, marine 


motoring, racing, navigation, and so on. If the high standard of 
the first number be closely followed the journal should have a 
suecessful career. 


An Exhibition of Small Motors.—According to the 
Board of Trade Journal the. Société d'Agriculture, Sciences et 
Industrie, of Lyons, is to hold from July 1st to August 15th a com- 
petition and exhibition for electric motors (in operation) of less 
than 1 H.P., such as would be used, for example, for driving sewing, 
embroidery and knitting machines, carpet-cleaning machines, 
grinding machines, and for numerous similar purposes. Exhibits 
must be accompanied. by full descriptions. Plansand photographs, 

~unaccompanied by the apparatus, may be exhibited, but will not be 


admitted to the competition. Applications for space, which is free, 
“ede be made at once to the society, at 30, Quai Saint Antoine, 
yons. 


Trade Announcements.—The DEWSBURY ELECTRIC 
MANUFACTURING Co., Lp. (late Rodger & Kaye) ask us to mention 
that they have now removed their works to Dewsbury, and have laid 
down up-to-date plant for the manufacture of electric motors and 
dynamos, as well as continuing their former speciality of cranes 
and winches. They are now in the position to supply motors and 
dynamos from 4 to 30 H. r. from their standard designs. 


The Electro-Medical Prosecution at Wolverhampton. 
—“ Professor " Albert Edward Richard, whose case bas been referred 
to in our pages on several occasions recently, has been committed 
for trial at Wolverhampton. A good deal of evidence has been 
5 by witnesses who swear that Richard's treatment benefited 

em. 


Dissolutions and Liquidations, — TAUNTON AND 
WEST SOMERSET ELECTRIC RAILWAYS AND Tramways Co., LTD.— 
Creditors must send particulars of their debts, &c., to the liquidator 
(Mr. P. N. Gray, Donington House, W.C.) by June 15th. 

SOUTH SHIELDS TRAMWAY AND CARRIAGE Co., Lro.— Creditors 
must send particulars of their debts, &c., to the liquidator (Mr. 
W. F. Cox, Donington House, W.C.) by June 14th. 

WEAR ELECTRICAL ENGINEERING Co., Ltp.—A meeting will be 
held at 46, John Street, Sunderland, on June 13th to hear an 
account of the winding-up from the liquidators. l 

G. W. Green & Co., mechanical, electrical and consulting engi- 
neers, Crown Works, Guildford Street, Lambeth.— Messrs. G. W. 
T Poole bave dissolved partnership. Mr. Green attends 
, TELESCRIPTOR SYNDICATE, LrD., 34, Victoria Street S.W.—A 
first and final dividend is payable on May 9th at 3, Frederick's 
Place, Old Jewry, E.C. 1t will consist of one fully paid share in 
n eit d for every £1 owing to creditors, and one fully 
aid share therein |for every 20 s i > Telescri 
G Tid. | ery 20 shares held in the Telescriptor 
J. G. SrATTER & Co., Cornwall Buildings, New Stre 
3irmingham.—Messrs. J. G. Statter, G. V. e T ind 
1 5 E. A. M. Blindloss, have dissolved partnership. Messrs. 
5 M e & Blindloss will continue the business under the 
The Sun Founpry Co., Lrp., Bradford.—Mr i 
who was appointed receiver on behalf of the A EE ERN cr e 
April 23rd, and liquidator of the company on May Ist, has issued a 
trading account and balance-sheet. ‘There was a net loss of £483 
on trading between June, 1905, and April, 1906, and the costs and 
damages in the action of the Davidson Sirocco Fan Co. against the 
company for infringement of patent, were £1,967—the latter being 
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the principal cause of failure. A mee 
shortly. Claims should be sent to | 
Street, Bradford. pO 

For Sale.—On May 16th ME 
Co. will offer for sale by auction a 
and fittings at Hammersmith. 

Tynemouth Corporation is ‘invitiny 
600-xw. Belliss-Siemens continuous. 
in the respective makers“ works. Th 
the plant, as it has now arranged for 

The Maidstone Corporation invi 
demand indicators. See our ad verti: 


Printing Press Control.— 
of 56, Ludgate Hill, E. C., and C 
cireulars relating to their multiple 
control system for the electrical oper: 
we learn is installed at the offices o 
the Sporting Clironicle in Manchester 
firm has also secured the contract 
Goss presses for the Statesman of In 
the complete electric power equipm: 
the same office. One of the circular 
American newspapers and printi 
Kohler system is in service. 


The German Turbine Sy! 
bine combination, which is comp: 
Works Co., the subsidiary compan) 
the F. Krupp Co. and the Augsbur; 
considerable orders this y ear for Z 
3,000 m.p. These have been plac 
companies, as, for instance, by the 
mine, the Georgs-Marien Bergwe 
Graf Schwerin, and others, while a 
the Moravian-Ostrau Coal Co-op! 
interesting contract relates to a ti 
been ordered by the Rh inish-W est 
which has hitherto used turbines 0: 


Consular Notes.—lTALY.- 
reports that the electric power wh 
as wellas for illumination, has hit! 
erected at Tivoli, the waters of th: 
that purpose. The plant chiefly b 
owing to the price which is charg 
well-to-do classes who can affor 
houses, and very few of the stres 
electricity. - A scheme, however, ! 
to the Rome Municipal Council, a 
to utilise the large quantity of wa 
of Subiaco, at a distance of about : 
an electric plant for the distribut: 
the proposed scheme, electric po 
rates than the present ones, anc 
direct control or the municipalit 
to be similar to that existing, th 
to Rome by means of overhead w 

 CariFOoRNIa.— The British Con 
dated April 2nd, 1906, states tha! 
a fruitful field for electric railroa 
few years the southern metropo! 
many new electrie railroads, into 
every community and pleasure rí 
The interurban electric railwa, 
Francisco do not aggregate a 
Northern California have recent! 
activity in electric railway con 
results in this direction. A com 
road from Merced to the J osemi 
and Santa Fe Companies have 
undertaken the work of making 
with the idea of building a pat 
A third road, known as the Jose 
existence by the Sierra Raily 
Josemite Valley from a point of 
road, however, will be operati 
appear that travel to the Josem 
in the near future. The Ocean 
in building & double-track elect 
with Santa Cruz. The road 
greater part of the distance, ar 
tofore deprived of much-nee: 
Napa and Lakeport Railroad 
completed surveys for right of 
to Lakeport on the shores of € 
another company, it intends to 
extend from Clear Lake to som 
making a system, with its bran 
The Vice-Consul at Los Ang 

that the City and district are Y 
and railroads; there are abou 
roads centring in Los Angeles 
close by. Nine of these roads 
resorts (from 16 to 30 miles dis 
is about to install cars propell 
electric power now used. 

per minute will be attained ; 

40 per hour, special cars know 
speed. A new line to Santa 
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last year, also a new line to Sierra Madre (18 miles). A second 
line to San Pedro (25 miles) was also opened in 1905. There are 
two electric roads to Pasadena, 10 miles north of Los Angeles, and 
a third is just being completed. The Pacific Electric Railway Co. 
state that several other lines are projected, but as the manage- 
ment has not definitely decided to proceed to the construction of 
these lines it would be premature to give out data regarding them." 
An electric railway in now being constructed from Los Angeles to 
Hueneme, a distance of 60 miles. The line is to be extended to 
San Francisco in competition with the Southern Pacific Co. As a 
result of the facilities for transportation, the population of the 
beach towns, that is, the seaside resorts near Los Angeles, has 
increased in the past year from 30,000 to about 100,000. 

Mrxico.—Tbhe Austro-Hungarian Consul at Mexico City in a 
recent report states that the number of concessions granted for the 
appropriation of water power showed a great increase in 1905. 
Concessionaires are obliged to draw up plans for the works within 
six months, to commence the actual works within two years, and 
to complete the whole within five years from the time of receiving 
the concession. Exemption from duty is allowed for the materials 
required for the work, and during the first five years the capital is 
exempt from duties and taxes. Great development is being made 
in the production of electric energy by water power, and there is 
a good opening for foreign capital. 

CRHNA.— The German Consul at Tientsin reports that the Chinese 
Government have erected a new telegraph line between Peking 
and Tainanfoo, and a second from Peking to Jehol-Kinchau to be 
used for military and political purposes. The Peking-Tientsin- 
Taku telephone line, constructed in 1900 with Danish and German 
capitel, has been bought up by the Government (Imperial Chinese 
Telegraph Administration) so that all the telephone lines are now 
under one authority. 


LIGHTING and POWER NOTES. 


Australia.—ApELAIDE.—The Adelaide Electric Supply 
Co. has announced reductions in its lighting tariffs as from April lst. 
The flat rate of 7d. is to be reduced to 6d. per unit, and the alter- 
native maximum demand rate from 8d. and 3d. to 7d. and 3d. 
The power rate of 24d. per unit is not altered. 

MELBOURNE.—Some time ago the Victorian Full Gourt, at the 
instance of the Metropolitan Gas Co., decided that the City Council 
had infringed the provisions of the E.L. and P. Act by not charging 
uniform prices for energy. One rate fixed the price at 44d. per 
unit on the actual amount used, and another fixed the rate at 7d. 
per unit for 45 hours’ consumption on a certain basis, and 2d. per 
unit on the balance supplied during that month. The High Court, 
on appeal, has reversed this decision. The Chief Justice said the 
words of the Act were capable of two meanings. They might mean 
that the charge was to be a single identical price for every 
unit supplied, or mean that the charge shall be at a price uniform 
for the supply under the same conditions. His Honour thought 
that the latter was the proper interpretation to be given to that 
section, which was directed against preference as between persons 
supplied, and did not direct that a single identical price was to be 
charged to all persons and for all purposes. 


Bristol. The Electrical Committee of the T.C. has 
recommended the Council to apply for a loan of £103,554 for 
extensions to the electricity works. 


Burgess Hill.—The B. of T. has informed the U.D.C. 
that it will defer consideration of the question of revoking the E.L. 
order for a year, but intimated that if, at the expiration of that 
period, the undertakers could not furnish the department with 
evidence that the order was being put into force, it would be revoked 
without further notice. 


Burnley.—The electrical engineer having reported that, 
owing to the scarcity of water for condensing purposes during the 
summer months, it was necessary to adopt some means to obtain a 
plentiful supply of cold water, the T.C. has accepted the tender of the 
Klein Engineering Co., of Manchester, for the erection on land 
adjoining the works of an open-type cooling tower, and a concrete 
tray. A tender for a new boiler has also been accepted. 


Canada.— From the Daily Chronicle we gather that the 
Ontario Government is to introduce a Bill to control the rates to 
be charged for electrical energy, and to provide for compulsory 
expropriation of companies which refuse to sell to Canadians at as 
low a price as to the United States consumers. 


Cannock.—The E.L. order of the U.D.C. is to be trans- 


ferred to the Shropshire, Worcestershire and Staffordshire Electric 
Power Co. 5 


Carlisle.— The Electricity Committee of the T. C. on 
May 2nd decided to apply to the L. G. B. for a loan of £6,070 for 
extensions of the plant at the electricity works. 


Chelmsford.— The E. L. Co. has reduced the price of 
energy for lighting from 64d. to 6d. per unit, less 4d. per unit 
for prompt payment of accounts. A sliding scale to 44d. per unit 
has been fixed for consumers of over 500 units per quarter. 


Clacton-on-Sea,—The charges for energy have been 
fixed by the T.C. at 5d. per unit for lighting and 3d. for power. 


Cleckheaton.—The U.D.€. recently applied to the 
L. G. B. for a loan foxelectricity purposes. The Board has sanctioned 
only £3,810, having deducted £194 in respect of condensers, motors 
and pumps; £60 in respect of house service boxes, &c.; and £130 
in regard to meters. ` 


Continental Notes.—Russra.—At the commencement 
of the present, year, the central station of the Societé d'Eclairage 
Electrique de St. Petersburg was supplying current to an 
equivalent of 354,401 10-C. r. lamps, as compared with 
319,563 at the beginning of 1905. The output of energy 
during last year was equal to 14,683,173 Kw.-hours, as against 
14,639,100 in 1904 and 12,607,263 in 1903. The net profit for the 
past financial year amounted to £26,772, out of which £4,740 is 
being put to reserve, £22,000 paid away to shareholders in tlie shape 
of a dividend of 124 fr. per share, the sum of £32 being carried 
forward. j 

Germany.—The Municipality of Dortmund has just voted a sam 
of £58,000 for the extension of the electric lighting station. 

France.—La Socicté Parisienne pour l'Industrie des Chemins de 
Fer et des Tramways Electriques is largely extending its works at 
Jeumont. It is also intended to establish a large electricity. 
generating station for the supply of energy for power purposes in 
the Maubeuge, Jeumont and Louvroil industrial districte. The 
plant will, it is stated, have a capacity of 30,000 H. P. 


Croydon.— The T.C. has applied to the L.G.B. for a 
loan of £800 for the provision of & new battery in connection with 
the E. L. installation at the hospital. 2 


Derby.—A report has been presented to the T.C. by the 
E.L. Committee, asking for the sum of £8,130 to meet the expendi- 
ture on capital account for the ensuing year. It includes £3,360 
for mains, £1,500 for motors for hire, £1,180 for meters, £600 for 
services, £490 for a spare armature, £500 for contingencies, &. 
The report was adopted, and application is to be made to the 
L.G.B. for sanction to borrow the money. i 


Devizes.—It ‘was reported at a meeting of the T.C. on 
May 4th that negotiations had been opened with a firm of con- 
sulting engineers with regard to carrying out the E.L. order, 
but they had proved futile. ` 


Durham County.—The C.C. has, by 33 votes to 28, 
refused to re-appoint the Electricity Supply Committee which was 
formed to draw up proposals for municipalising electricity in the 
county. The Committee had prepared a report deferring for the 
present any definite recommendation with regard to the formula- 
tion of a scheme for the supply of electricity throughout the county, 
and recommending the Council to entrust the Committee with the 
supervision of the operations of existing and future electrical 
supply and traction companies. 


East Ham.—The flat rate of 34d. per unit for ordinary 
lighting is to be reduced to 33d., the new rate to come into foree 
during the current quarter. ai 


Faversham.—The T.C. has by five votes to two rejected 
& motion favouring the disposal of the electricity undertaking. 


Hanley.—Mr. C. H. Yeaman has issued his report, 
which is quoted at length in the Staffordshire Sentinel, on 
the working of the Corporation electricity undertaking forthe year 
ended December 31st last. The plant in use does not appear to 
offer much chance of successful operation, but nevertheless Mr. 
Yeaman has cause for congratulation, in 80 far as the coste per unit 
sold have been reduced from 3°72d. to 3:51d. Up to August last 
the day load was taken by a 100-kw. Brush rope-driven set, but 
complaints having been made that motors did not start up well, or 
stand variation in load satisfactorily, after investigation it was 
found desirable to take the load on & heavily fly-wheeled engine. 
The sets available were of larger capacity, from 500 to 600 Kw. 
Considerable increase in coal and oil charges accrued. One engine 
for the better part of the year was run on the E. p. cylinder, owing 
to a breakdown, and has only been able to take two-thirds of its 
fullload. While some of the plant can still be run, Mr. Yeaman 
questions whether it pays tocontinue its use. The report states that 
other alterations necessary are the removal of the smaller sets to 
the destructor works, replacement of the copper pipes in the steam- 
range, the enlargement and modernisation of the sub-stations, the 
relaying of the old rubber cables on the solid system, the conversion 
of the centre of the town to the three-wire system and other works 
which will necessitate the expenditure of a considerable sum of 
money. Also the requirements of the Home Office in the new 
1905 B.of T. regulations have to be met. The profit for 1905 
is given as £1,449. 

Mr. C. E. Bullock, chartered accountant, has reported having 
examined the accounts of the undertaking, and in regard to the 
figures for 1904, has made certain alterations and additions. 
According to the 1904 accounts, the profit on the werking of the 
undertaking from its commencement to that date, without bringing 
into account contributions from the district fund in respect of 
losses, amounted to £1,354, but the effect of the alterations made, 
reduces this sum to £215. £1,150 was allocated to the rates in 
December, 1904. The amount due to the General District Fund at 
the same date was £1,444. : 


Heanor.— The Derbyshire and Notts Electric Power Co. 
having approached the U.D.C. with regard to a scheme of E.L., a 
special Committee has been sppointed to go into the matter and 
report. | AE 
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Indía.--HooannLy Riven Power ScukME.— The pro. 
moters of this scheme, in their application for a license, state that 
they propose to supply direct current at 600 volts, or polyphase 
current at 10,000 volts between each phase. The maximum charges 
for which permission is sought are:—Up to 100 hours at maximum 
load, 4 annas (i,¢., 4d.) per unit; up to 200 hours at maximum load, 
2 annas per unit; and above 200 hours at 1 anna per unit. The 
estimated capital required is provisionally fixed at £300,000. 

Our contemporary, the Indian Daily News, after reviewing the 
scheme in a really intelligent manner, comes an amusing howler 
over the term load factor. It gravely informs its readers that the 


existing Calcutta Electricity Supply Corporation has “one distinct | 


advantage,” as its load factor is much smaller.” 

OTHER PowER ScHEMES.—It is announced that Messrs. Killick, 
Nixon & Co. are organising power distribution schemes for Karachi 
and Ahmednagar. 

London.—THuHk METROPOLITAN AREA.—The Metro- 
politan Paving Committee has received a reply from the L.G.B. 
to {its request that the Prime Minister and the President of the 
. L.G.B. should receive a deputation from representatives of the 
Metropolitan B.C., on the subject of the inconvenience caused by 
the opening of streets by public companies and others having 
statutory rights. 'The Board's communication is to the effect that 
the Government are not yet in a position to express an opinion on 
the findings of the Royal Commission on London Traffic, and that 
as no legislation could be anticipated this session on the subject, 
the President of the L.G.B. does not think it necessary to trouble 
the deputation to attend at the present time, The Committee are 
to ask the President to receive a deputation in the autumn in order 
that the views of the Councils may be impressed on the Govern- 
ment before the details of the Government Bill are settled. 


HaAcKNEY.— The Borough Council is to take up an L. C. C. loan of 


£4,000 for E.L. purposes. To meet the increasing demand for 
energy for power at the east end of Well Street, the supply network 
at this point is to be strengthened. The cost is estimated at £1,352. 
LAMBETH.—The South London Electric Supply Corporation is 
to construct six underground distributing centres in order that the 
increasing load upon the mains may be effectually dealt with. 


Mansfield,—The T.C. on May 4th decided to apply to 
the L.G.B. for the following loans:—£2,000 for commitments; 
£3,000 for accumulators; £1,000 fer feeder mains; 4£1,700 for 
ordinary mains ; and £300 for water softening plant. 


Newark.—The B. of T. having intimated that unless the 
E.L. order is put in force by March 7th next, it will be revoked, 
the T.C. will, at the June meeting of the Council, consider the 
advisability of proceeding with an exclusively municipal scheme. 


Neweastle-on-Tyne.—The opposition to the Newcastle- 
on-Tyne Electric Supply Co.'s Bill is being overcome. A deputa- 
tion of the Tynemouth Corporation has interviewed the pro- 
moters, and, our correspondent understands, satisfactory terms 
have been arranged, the details of which are in course of settle- 
ment. It isstated that the company are to have no locus standi to 
supply electricity in the borough. At a meeting of the Whitley 
U. D. C. on the 2nd inst. the clerk said the deputation of the Council 
had held a consultation with the solicitors to the Newcastle-on- 
Tyne Electric Supply Co., and had succeeded in practically getting 
the matter arranged. : 


Sheftield.— At the meeting of the Electric Light Com- 
mittee on the 1st inst, a recommendation of the Finance Sub- 
committee that the Electric Light Committee should hold an 
electrical exhibition in the Corn Exchange in the autumn was 
adopted. i 

Swanage.—The B. of T. has granted a prov. order for 
E.L. for the Swanage district to the Bournemoutn and Poole 
Electricity Supply Co. 

Swindon.—The T.C. has decided to have 111 street gas 
lamps converted into tantalum electric lamps at a cost of £253. . 


Stourbridge.—The U.D.C. on Monday decided to dis- 
pose of the E.L. order to the Shropshire, Worcestershire and 
Staffordshire Electric Power Co. for £500, the Council to have the 
option of repurchasing the order at the end of 15 years. 


Tamworth,—The T. C. on May 3rd passed a resolution 
confirming the action of the Committee in transferring the E.L. 
order to the Shropshire, Worcestershire and Staffordshire Electric 
Power Co., who will pay the Council £200 towards the £250 costs 
incurred in obtaining the order. 


Tasmania.—The Mount Lyell Mining and Railway Co. 
has decided upon extending its power plant, and has placed an 
order with the Australian Metal Co. (representatives of Messrs. 
Brown-Boveri) for a new 400-Kw. Parsons-Brown-Boveri turbo- 
alternator, similar to two machines supplied by them last year.— 
Australasian Hardware and Machinery. 


Walmer.—Messrs. Foote & Milne, Ltd., have offered to 
take over the E.L. order of the T.C. under a prov. order empower- 
ing the transfer, the Council to borrow the capital for carrying out 
the work, and to have power to take over the works at any time on 
giving a year's notice; but if this power is exercised before the end 
of 10 years, the Council to pay the net losses in running the works, 
and 5 per cent. interest. 'The company undertake to repay the 
loan to be obtained by the Council by annual payments. The E.L. 
Committee is to confer with the firm. 


Warrington.—The T.C. has received from the L.G.B. 


sanction to raise a loan of £7,000 for cables and services. 


` 


West Hartlepool.—An unopposed L. G. B. inquiry waa 
held on May 2nd into the application of the T.C. for a loan of 
£7,070 for increasing the generating plant at the power station. 


Whitehaven,—The T.C. has sanctioned an agreement to 
dispose of tho E.L, undertaking tothe Cumberland Electricity and 
Power Gas Co. for £25,000, the deal to be open to the company 
until 1910. If thecompany takes over the works before March 31st, 
1910, energy is to be supplied for public lighting at 4d. per unit, and 
after that date at a rate not exceeding 3d. For private lighting 
the charge is not to exceed 43d. per unit (the present charge made 
by the T. C.), or under the fixed charge at £8 per Kw. per annum, 
and 2d. per unit. The agreement is contingent on the company 
obtaining the Act it is applying for. 


Wolsingham.—The ratepayers have, on account of the 
initial cost (£2,500), rejected the proposed E.L. scheme submitted 
by the Weardale R.D.C., who proposed to take energy from the 
local steelworks. 


Worcester.— The T.C. has adopted the  followin 


optional flat rate: Private lighting, including public houses, &c., 44 
perunit; shops and places of worship, 5d. ; 

A L.G.B. inquiry was held recently into an application by 
the T.C. for a loan of £5,850 for E.L. purposes. The Mayor 
stated that the sum included £5,567 excess expenditure. After 
going through the accounts, the inspector reduced the loan to 
£5,194, and at his suggestion a further loan of £2,600 for mains, 
house services and meters for the next three years was incorporated 
in the application. There was no opposition. 


- 


TRAMWAY and RAILWAY NOTES. 


Adelaide,—The South Australian Government, after 
negotiations extending over two years, has mutually agreed with 
all the various tramway companies concerned upon the sum of 
£280,000 as the price at which their undertakings shall be handed 
over to the Government for the purpose of converting them to 
electric traction. This sum is subject to ratification by the State 
Parliament and the shareholders of the tramway concerns, The 
Premier has promised to secure the approval of the Legislature in 
the next session, and then to push on with electrification as speedily 
as possible, It is probable that the lines will be leased for the 
purpose of electrification either to the municipalities or to a private 
company. The horse-driven lines referred to are in the hands of 


five private companies, and have a single-track length of about 65 


miles. The service and appearance of these out-of-date tramways 
has long been a sore grievance to the residents of Adelaide, who 


now look forward to a smarter and speedier system. 


Ardrossan.— The Private Bill Commissioners last week 
resumed the consideration of the prov. order for the Ardrossan, 
Saltcoats and District Tramways. The total length of line is 
113 miles, and the population to be served numbered 21,000 in 1901. 
The local authorities supported the application. 


Bournenmouth.—The T.C. has resolved to give three 
months' notice to the Electricity Supply Co. for the reconsidera- 
tion of the charges for electricity supply to the Poole section of 
tramways, and to refer certain claims preferred by the company 
under its agreement with the Poole Traction Co. to the arbitration 
of Prof. Kennedy. 


Burton-upon-Trent.—The Tramways Committee 
having lately decided to increase the number of cars fitted with 
top-deck covers from three to six, the B. of T. has been approached 
with a view to obtaining its approval of the installation, the track 
gauge being 3 ft. 6 in. After some correspondence relating to the 
curves and gradients on the routes, the Board has intimated its 
approval of the use of covers, with the stipulation that the cars 
are to be withdrawn from service on any exposed section of the 
tramways on days when, owing to high winds, the risk of the cars 
being blown over may be anticipated. 

The necessity of building up a reserve or renewals fund entirely 


apart from the annual contribution to the sinking fund for extin- 


guishing the debt, has been recognised by the Tramways Committee, 
which decided, before the results of the year’s working were known. 
to place to renewals fund the sum of £500 for this year, bringing 
this fund up to £1,945 7s. 11d. As there is only a surplus of 
£270 8s. 6d., this has necessitated shewing a deficit of £229 11s. 6d. 
The Committee is to be congratulated on its courageous refusal to 
declare a fictitious profit. In this respect its action compares most 
favourably with that of the L.C.C., which admits that 1d. per car- 
mile is an insufficient allowance, but has not even set aside that 
amount for depreciation, though it claims to have made a profit ! 


Canterbury-Herne Bay.—The B. of T. has issued an 
order reviving the powers granted underthe Canterbury and Herne 
Bay Light Railway Order, and extending the period for the com- 
pletion of the works. 


Continental Notes,—lIrarny.—'The report of the Com- 
mission appointed to inquire into the cost of electric traction on the 
Valtellina and Varese lines has recently been published. It appears 
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amount which we propose to 


findings of the Commission that the cost of steam traction 
5 r train-kilometre, whereas in a 


in 1897 amounted to 2,706 lire pe 
similar period in 1903-4 the cost of electric traction amounted to 
1,943 lire, or a reduotion of 23 per cent., in spite of the fact that 
the trains drawn by electricity were considerably longer than those 
drawn by steam. . 

The Societa Anonima per Esercizio di Trazione Elettrica has 
been established at Milan with a capital of 200,000 lire, to be raised 
to 1,000,000 lire for the construction and exploitation of plants for 
electric traction in general and especially for electric traction at the 


Milan Exhibition. | 
La Societa Italiana di Industrie Elettrichi has applied for & con- 
cession to construct and work an electric tramway between Spezia 


and Pegaxxano. 

Croydon.—By an unfortunate confusion between ult. 
and inst., we stated last week that the Corporation took over the 
tramways at the end of last, instead of the current month. The 
lease expires on May 31st. 

Dartford.— The U. D. C. on May 8rd decided to apply for 
powers to extend the electric tramways from Horn Cross to Swans- 
combe, so as to meet the Gravesend system. 

Dudley.—The T.C. on May 2nd decided to apply to the 
B. of T. for a loan of £90,000 for the purchase of the tramways and 
light railways. 

Finchley.—The U.D.C. has decided to support an 
appeal against a decision of the Divisional Court that light railways 
laid in public roads are liable to pay one-fourth only of the assess- 
ment to the general district rate. 

London,—L.C.C.—The County Council on Tuesday 
adjourned for a week the consideration of the annual estimates of 
expenditure upon rate and revenue accounts for 1906-7, but Lord 
Welby, the chairman of the Finance Committee, delivered an 
explanatory speech. That portion of the chairman's speech in 
regard to the tramways is of sufficient interest to reproduce in full. 


It is a8 follows :— 

On April ist last the Council took over the northern tramways. 
We have before us the electrification of 50 miles on the south and 
50 miles on the north, or a total length of about 100 miles, acquired 
Írom companies, and, in addition, about 20 miles of new lines which 


have already been authorised by Parliament. 


The southern system has already cost us os .. 49,141,819 
We require to complete the south .. ae .. about 1,000,000 
— — £4,141,819 
The northern system has cost us 2 1,095,469 
We require to complete it s say 3, 500, C00 
— 4,595,469 
The generating station &t Greenwich has already cost us 390,080 
And we require to complete it. Ps s is 85 500,000 
———— — 890,060 
Sundry expenditure already incurred, not yet charged to 
either system because it 18 not yet revenue producing, 
amounts to 5 i3 B hn, daa 191,166 
New lines authorised will cost .. 1,100,000 
10,918,084 


Making & total actual and estimated expenditure on 


authorised tramways .. ; 
' Or yay ee ee oe ° £11,000,000 


The total debt already incurred up to March 31st last was 
£4,818,034, of which £607,231 has already beon repaid, that is to 
aay, one-eighth of the whole. 

A sum of about £6,000,000 is required to complete the work of 
electrification. The Finance Committee agree that it is desirable 
to complete the work of electrification as soon as possible. But I 
would par out to the Council that this policy involves a heavy 
demand on the money market in the next two or three years. We 
are already paying a high price for our loans, and we shall have to 
pay à higher price in proportion as our loans are larger. May I 
venture to hope that the Council will bear this in mind, and will 
not entertain new schemes of expenditure until this great work 
approaches completion. As it bas been expressed to me, will they 
“give their stock a little rest." 

. The working of the southern system in 1905-6, incomplete as it 
is, has been satisfactory, and I congratulate Mr. Allen er, chair- 
man of the Highways Committee in that year, on the result. It is 
especially satisfactory to the Finance Committee as showing the 
care and moderation with which the estimate, under difficult cir- 
cumstances, was framed. The receipts in 1905-6 were £57,000, and 
the expenditure £24,000, in excess of the original estimates, 
showing a net gain of £33,000. It enables us to increase the sum 
to be set aside for the renewals reserve account from £15,000 to 
£35,000, and to pay off £4,973 of the debt due on the Deptford 


temporary generating station. 
These appropriations leave for 1905-6 a surplus on the southern £4,165 
ee oe ee ee 93.503 


* System o ee oe se oe aoe 
The surplas on the northern system is 
0 Total surplus m v5 al js .. 27.758 
n the other hand, there is a deficiency on the general 
account of e m Y . 5. 24,735 
Net surplus .. £3,023 


Alter putting aside sinking fund on the debt, appropriating 
£35,000 to the reserve fund, and paying off £8,973 of debt ona 
temporary station, we close 1905-6 practically in equilibrium. 
For 1906-7 we estimate fora surplus on the southern system of 
171,063, after setting aside £62,500 for renewals, This surplus will 
“over a deficit of £46,821 on the northern system and on general 
“barges, leaving £4,242 to be added to balance carried forward. 
Thus we shall end again in practical equilibrium. 

It is, of course, the duty of our opponents to search out the weak 
Pots in our armour, but reasonable criticism will hardly expect 
iore than equilibrium while these great changes are going on. 


The Council wil] note the 
We are anxious, as soon As 


to the renewals fund, £62,500. 
possible, to raise the fund to the standard of 1d. per car- 
mile run. We anticipate that the renewals fund will amount to 


£169,000 on March 31st next, but it will need £40,000 or £50,000 


more to make up the deficit on the penny in years. 
Y e is ion less than the rate 


It is probable that 1d. per car- ; 
which it would be right to take as our standard, but 14d. per car-mile 


would, we believe, be much in excess of the necessity of the case. 
This isa point which will have careful consideration as soon as the 


standard of 1d. per mile has been reached. 
MrTRoPOLITAN District RarLway.—On Thursday, last weck an | 


outbreak of fire occurred at the back of the rear carriage of a 
District train at St. Mary's Whitechapel. The flames were . 
extinguished with difficulty, and the train was subsequently 
shunted into the nearest siding. No one was injured. 

New Romney.—As a guarantee for the bona fides of 
the promoters’ intention to carry out the tramways scheme, Mr. 
Sellon has deposited £500 with the T.C. The scheme is to run an 
electric tramway from Folkestone, Sandgate, and Hythe, through 
Romney Marsh. 

South Staffordshire.—The clerk to the Darlaston 
U.D.C. has been in communication with the B. of T. respecting 
& proposal to renew the licence to use electricity on the lines in the 
Council's district belonging to the South Staffordshire Tramways 
(Lessee) Co. An assurance has been given that the lines, although 
not in a satisfactory condition, are not dangerous, and that the work 
of renovation will be put in hand as soon as negotiations which are 
pending with the Walsall and Wednesbury Corporations are com- 
pleted. As regards portions of the tramways within the borough 


of Walsall, the latter Corporation is under the terms of the lease 
responsible for all repairs. The B. of T. has under the circumstances 


renewed the licence. At the meeting of the U.D.C. last week the 
chairman expressed regret at the result of the correspondence, and 
expressed the opinion that any day might bring a serious accident 
owing to the state the lines were in. | 

Wakefield.—The Corporation is not satisfied with the 
result of the appeal against the decision of the Wakefield Justices 
as to the rating of the light railways in the city, and has decided to 
appeal against it, provided sufficient support is received from other 
local authorities concerned. 

West Ham,—Application is to be made to the Board of 
Trade by the Corporation for sanction to the borrowing of £3,900 


for tramway cables. 
Weymouth.—4A proposal is before the T.C. on behalf of 
the National Electric Construction Co., to install electric tramways 
in the borough, taking energy from the Corporation electricity 
works; the tramways to be on either the overhead or the Doltcr 


surface contact system. A poll of the town is to be taken. 


————— M. 


TELEGRAPH and TELEPHONE NOTES. 


Brighton,—A L.G.B. inquiry will be held on Tuesday 


next relating to an application for power to borrow money for 


municipal telephones. 
Cardiff.—The Telephones Committee of the T.C. last 
week considered tenders for the service for the new Town Hall and 
Law Courts, as follows:—National Telephone Co., for unlimited 
service, no charges to be made for removals, £880 158.; for 
limited service (with message rate added), £773 5s. Post Office, 
for service partly unlimited and partly message rate, £1,212 6s. 
The National] Telephone Co. asked leave to lay the wires under- 
ground, and offered to pay 5s. per wire annually, which meant about 
£300 for wayleave charges. The company's tender for unlimited 
service of £880 158. was accepted, and the Committee agreed to 


permit the company to lay underground wires. 


. Colombo,—The following delightful extract is the 
work of a correspondent of the Ceylon Standard. It might 


be thougbt an excellent piece of humour, but we believe it 
be taken seriously :—“ At last the Colombo 


is meant to 

telephone service bids fair to become what telephones were 
intended to be, a real convenience to those using them. 
Walking along the new routes in the Fort and elsewhere, onc 
cannot help noticing the improvements and up-to-date class of 
work done by the English foreman, Mr. Lowett. On some routes, 
wires are run on the twist—left twist. They are cut at every span. 
Pulled up quite taut and terminated on double-groved [sic] insulators 
in ornamental style and the ends taken above the insulators and 
neatly twisted together, this joint requires no solder to ensure 
electrical contact. On other routes wires are run on bare 
wooden arms and tied round them where they terminate, thus doing 
away with the insulators which are only ‘points’ of leakage. 
Another advantage in this system is, that any number of wires 
could be put on a post, and all intending subscribers can be pro- 
vided with immediate connections. It is further the safest method 
for wires erected over tramway wires baving no glazed insulators 
from which wires could easily slip off. At subscriber's offices the 
india-rubber covered wires are run in a manner never beforc done. 
The pair of wires are neatly and firmly fixed along the wall, under 
one staple—and a large number of staples are used to. prevent the 
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provided to cover depreciation. 


hres Kanigingflodseand presenting an unsightly appearance. The 
oe ST is adopted in joining wires or cross arms. Stays are 
á ! 


ed overhead. A short pole is Mages on the opposite side 


of the pole, and a stranded wire runs from it at a beautiful gradient 
to the pole requiring ap RUP The P iyi can now walk or ride 
| hout fear of 


pest telephone posts wit! tripping a pers stays. I 
ope, ere long to see further improvements ‘effected, and trust that 
those mentioned above will relieve the minds of some people, who 
do not believe that Colombo will ever have a perfect telephone 


system.” 
-Hull.—The first financial statement covering a full 


year's working of the municipal telephone service was submitted 


do the Corporation Telephone Committee last week. On revenue 


account there was an income of £7,234, and an expenditure of 
£4,371. Of the balance of £2,863, £1,451 (less £273 interest Ón 


doubtful debts. 
reduced by the deficit of £73 on 1904-5 to £403. 
year £15,064 was expended, making, ‘with £30,369 previously 
spent, a total of £45,434; and during the year £14,202 was further 
advanced ‘by the Hull Savings Bank, making, with £29,000 pre- 
viously advanced, a total of £43,202. This amount is repayable by 
a Yer instalments. The adverse balance on capital account is 

, a 

This report is quoted in the Press as “ a profitable result.” 


Iceland. The British Consul in Reykjavik reports that 
the contract for the establishment of a telegraph cable to Iceland 
signed with the Great Northern Telegraph Co. bas been approved 
by the Icelandic Parliament (Althing), and is to come into opera- 
tion in October next. 3 


Moroceo.—The fact that Germany obtained at the recent 
conference at Algeciras the right to land a cable in Morocco recalls 
the existence of four cables which connect Europe with Morocco, 
which latter country is said, with the exception of two short land- 
lines proceeding from Ceuta, to be entirely without telegraphie 
facilities at the present time. One of the four cables is British 
property and one is French, while the other two are Spanish; the 
latter unite Algeciras and Ceuta and Almeria and Melilla respectively, 
and are declared to be only of local importance. The cable of the 
Eastern Telegraph Co. was laid between Gibraltar and Tangier in 


1887, the Spanish cables were established in 1891, and the French 


cable between Oran, Algeria and Tangier was laid in 1901. It is 
thought in German circles that it will not be necessary to wait 
very long before the proposed German cable is put in hand. A 
cable which was first brought into use at the end of 1896, already 
proceeds from Emden in the North Sea to the Spanish port of 
Vigo, the line having been laid for the purpose of gecuring connec- 
tion with the English submarine cables on the Spanish coast. The 
Emden-Vigo cable is now in the hands of the German Atlantic 
Telegraph Co., and no difficulties are anticipated in extending it 
to Tangier, whilst at the same time the idea of making extensions 


to the southern ports of Morocco at a later date, is also entertained 
in Germany. 


Pontypridd.—Inter-communication between the sub- 
scribers of the Post Office and the National Telephone Co. in the 
Pontypridd and Rhondda Valleys was effected last week. 


The Post Office and Wireless Telegraphy.— A 
Parliamentary return just issued gives the heads of agreement 
between the Postmaster-General and Marconi's Wireless Telegraph 
Co;, Ltd.,and the Marconi International Marine Communication 
Co., Ltd., dated August 11th, 1904. The agreement quarantees 
facilities on the part of the Postmaster-General for a period of 15 
years for the collection, transmission and delivery in the United 
Kingdom of messages to and from places in Newfoundland and 
North America, transmitted by Marconi apparatus installed at 
Poldhu and other stations to be agreed upon, such facilities to be 
substantially the same as were granted to the Submarine Cable 
Companies. Facilities to other countries were to be granted from 
time to time, provided that the Postmaster-General was satisfied 
that the companies were in a position to transmit and receive the 
messages with reasonable certainty and speed, and to secure the 
delivery of outward messages at their destination Except in the 
case of Italy, such facilities would not be granted in i ect f 
d to or yg n Continent of Europe. PY 

uring a period of eight years, the like faciliti i 
for messages exchanged between ships and peut idu esq 
the United Kingdom specified in the schedule attached and x dh 
other stations in the United Kingdom as might be agreed „ 

In the event of any future grant by the Poéiroastet- Gan efl f 
facilities for the collection, tranemission and delivery of me 5 
in connection with wireless telegraph stations at which an preys 
i i er telegraphy other than the Marconi system is installed, 
E 15 5 ee A To 5 the company or person NE 

wi sh stations to observe suitable conditions wi > 
AA A : : ions with the 
obe d securing non-interference with other wireless telegraph 

The companies were to accept in relati i 
such conditions as might be from 1 . the 
preceding sub-clause, provided that such Sonditione Ko ld e 
unrensonably require the companies to change the iu re f ei 
ARR s to make any change in apparatus or Keri ee Side 

ad already been adopted by them fond fide for the pur : 
munication. a di 


y x . mini 1 
For the purpose of avoiding interference with Admiralty signal- 


* eggs NE Devi 


ling the companies. whdertook to ac 
Admiralty as to conditions of working. 
His Majesty's Government were ti 
control the working, or, if necessary, t 
any of the com ies’ stations in ti 
subject to payment of feasonable con 
under the same conditions as those 
licences granted to cable companies, a 
to be employed as operators at th: 
British dominions. AER 

Messages of the British Government 
priority over all other messages, at ra 
those charged to the public. — 

In the event of His Majesty's Gove 
tion based substantially on the stipula 
of the Berlin Conference on Wirel 
undertook, if required, to observe in 
British ships the provisions (except A 
in particular, if required by the Gov 
stations in the United Kingdom and 
apparatus for ship-and-shore message 
interchange messages with ships and 
Kingdom respectively 8 wW 


relieve the Admiralty and oyd's ar 
the companies had contracted, from 


their contracts to refuse to inte 
or'shore stations in the United Kin 
any compensation in of the - 
provided that the companies shall be 
end of seven years from the date o 
in respect of every such message int: 
such additional rate not to exceed 
station. ; 

In consideration of the advantag: 
agreement, the companies were to r 
for or in respect of any interference 
or arising from the necessity of obta 
the transaction of such business, Or : 
damage to their interests due to leg 
telegraphy, provided that the ter 
thereby modified. ` 

The schedule referred to include 
Rosslare, Crookhaven (or Brow He 
Holyhead, North Foreland, Haven. 


Post Office Telephone 
Tribune, at tbe present time 34,00! 
the 14 Post Office exchanges which 
Two of these exchanges were open“ 
a capacity for 250 subscribers, a. 
capacity for 8,000 subscribers. 

Arrangements have now been m 
common-battery exchanges, situat 
and Finchley. x 

Smaller exchanges are likewise 
Barnet, Esher, Kenley and Purley 

Arrangements have further bee 
Park and Kingsbury the benefit o 


Roumania.—The Austro- 
in a recent report, states that te 
the country towns and the cent 
improved prevailing conditions ; 
estimated at 1,500 kilometres len 
tric cables, wire and other electri 
for by Austrian and German mar 


Swansea,—On Tuesday |: 
held a L.G.B. inquiry into an ap 
a loan of £7,000 to extend the 1 
given that the original scheme * 
to be £20,000, but since then 4 
On March 31st, 1,419 lines we! 
expenditure was £27,172. For! 
scribers it was necessary to p 
boards, &c., for another 350 sul 
work was absolutely necessary. 

Under cross-examination by c 
payers, the manager, Mr. Macki 
£800 was claimed for the under 
for depreciation. The Postmas 
for the undertaking, and the sw 

The Inspector pointed out t 
sub-exchanges remained to be d 
work under the present applica 
had already been expended out 
had been paid out of revenue. 
line, and it was stated at the fi 
less afterwards. > 

It transpired that the plan 
the particulars set out in the a 
estimates underground work 
work had already been carr 
Inspector complained of the: 
were very unfair to him, and tl 
of them. "They had allowed t« 
it had been altogether superse: 

The Town Clerk said he was 
admitted that the inspector ha 

The inquiry was adjourned | 
amended plan and stimate, 
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Telegraphic Interruptions and Repairs :— 
i CABLES. 


INTERRUPTED. REPAIRED, 
Trinidad-Demerara (No. 1.) .. T ae .. Aug. 96, 1901... T 
Dominica- ne ee ee ee ee ee Mey 1, 1908 .. ee 
Bi. Lucia- Martinique ee ee ee es ee May 1, 1903 ee ee 
Reissa-Issa (Yemen) Camaran ee os ee Oct. 1902 .. T 
Cayenne-Pinheiro ee ee ee » ee Aug. 18, 1903 e ees 
Port Artbur-Chifu (Closed) .. ee m .. Mar. T, 1904 ee 
T Tangier .. e ee „„ Jan. 18, 1904.. : 
Jamuica-Colon . e. es 5 5. — o£ Jan. 9. 1905.. May 4 
Tangier-Cadiz  .. Feb. 18, 1906 .. vs 
Cayenne-Paramaribo .. April 20, 1908 .. 


Sydney-Nelson  .. ee April 26, 1966 .. 


LANDLINES. 
Puerte-Barrios ..  .. e 07. 5. — e. Aug. 28, 1903 .. ss 
Bachkale-Deliman s i Se M Feb. 12. 196 MN: 
Alep-Bagdad April 27, 1906 April 30 
Alep-Bagdad ze May 2, 1906 May 6 
Diarbekir-Bagdad .. da April 27, 1906 .. April 30 
Diarbekir-Bagdad .. FR .. May 2, 1906.. May 6 


Telephones in Rural Districts.—Jn last Friday's Parlia- 
mentary papers Mr. H. H. Marks asks the  Postmaster- 
General whether he can take steps to give effect to the 
recommendation of the Departmental Committee on the Fruit 
Industry that the telephone service should be further extended 
in country districts.— Mr. Sydney Buxton states that he has 
been in communication with the Board of Agriculture as to 
the be«t means of extending the telephone system in the fruit- 
growing districts, and the circumstances of particular districts are 
being investigated. In the last two years the Post Office has 
opened 127 exchanges in country districts, and a considerable 
number of others are being constructed. He hoped that the 
arrangement lately announced by the Chancellor of the Exchequer 
under which the Post Office will assume two-thirds of the liability 
under guarantees for the extension of the telephone trunk wire 
aystem will facilitate such extensions. 


United States.— According to a recent report of the 
British Vice-Consul at San Diego, California, the Nayy Bureau of 
Equipment is contemplating plaus for the establishment of a wire- 
less telegraph station at San Diego, and at several other points on 
the Pacific Coast. 


Wireless Telegraphy.—The De Forest Wireless Tele- 
graph Co. have opened an office at Seattle, with the reported 
intention of building a station at Cape Flattery nt an early date, 
and another one further down the coast. Messages for transmission 
across the Pacific will be sent from San Francisco, vid the Hawaiian 
Islands, large installations being under construction at both points. 
A private company using the De Forest system, which has wireless 
telegraph stations at Mobile, Key West, Havana, Galveston and 
New Orleans, guarantee transmission of messages for 200 miles, 
aud state that they have operated 1,100«amiles. Their New Orleans 
station ison the top of the highest building there, and there i» 
another station at the mouth of the River Mississippi. The United 
Fruit Co., of Boston, have at present wireless telegraph stations 
working at Limon, Boca del Toro and Bluefields, and intend 
erecting stations at Cuba, Jamaica, Florida, Cape Gracias, 
Nicaragua, Puerto Cortes, Honduras and Puerto Barrios, Guate- 
mala, with the intention of connecting all their tropical divisions 
with the United States.- -The Times. 

The Lodge-Muirhead Wireless Telegraphy Syndicate will give a 
demonstration very shortly with a portable set of wireless apparatus 
designed for use with mounted troops. The military requirements 
are that each set should be an easy load for a second-class mule, and 
the complete set for one station is well within this limit. Each of 
these mobile stations is capable, without the use of kites or 
- balloons for the suspension of its aerials, of communicating up to 
40 miles on land and 100 miles across the sea. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Acerington.— May 22nd. Lancashire boiler and gene- 
rating plant for the electrical engineering department. See 
* Official Notices" to-day. j 


Bedford.—May ?3rd. High and low tension cables for 
the Electricity Department. Sve ‘ Official Notices" April 27th. 


Belfast.— Mav 1st. 
switchgear for the Corporation. 


Battery, boosters, balancers and 
See Official Notices“ to-day. 


Belgium.—May 16th. The Societé des Chemins de fer 
Vicinaux, of Brussele, are calling for tenders for tbe installation of 
electric traction on the La Louviere-Haine-St. Pierre railway. 
Tenders are to be addressed to the offices of the above company, at 
14, Rue de la Science, Brussels, by May 16th. A deposit of 20 per 
cent. of the value of the tender is required. 


Belgium.—May 19th. The municipal authorities of 
Moutigny-sur-Sambre are inviting tenders until the 19th inst. for 
the concession for the electric lighting of the town. Particulars 
may be obtained from, and tenders are to be sent to, L'Adminig- 
tration Communale dejMontigny-sur-Sambre, Belgium. ] 


Bermondsey.—May 18th.  Condenser, cooling tower 
and arc lamp lowering gear. See Official Notices” April 27th. 


Bristol.—One 8,000-Kw. three-phase £urbo-alternator ; 
one 500-xw. and two 300-Kw. motor-generators ; switchgear exten- 
sions; 30-ton electric crane ; water-tube boilers: and considerable 
other plant for the Electricity Department. See “ Official 
Notices” May 4th. 


Carlisle.— May 24th. Traction battery, reversible 


booster and motor-driven balancer, for the Electricity Committee. 
Bee Official Notices to-day. 


` 
Chili.—June 16th. The municipal authorities of Iquique 
are inviting tenders until June 16th for the electric lighting of 
the town and public buildings. 


Coventry.—May 24th. Lancashire boilers, economiser, 
piping, mechanical stoker, three alternators (two of 600-kw. and one 
of 300-xw.), and two-phase motors, for the Corporation. See “ Off 
cial Notices ” to-day. 

Croydon,—May 16th. Overhead equipment of White- 
horse Road Tramways for the Corporation. See “ Official Notices " 
May 4th. 


Edinburgh.—May 14th. Arc lamp-poste for the Cor- 
poration. See Official Notices" April 27th. — - 


Edinburgh.—May 14th. Street lighting arc lamps for 
the Corporation. See “ Official Notices " May 4th. 


Fulham.—May 23rd.  Sub-station equipment for the 
electricity department. See Official Notices" to-day. 


Govan.—May 30th. Stores for the electricity depart- 
ment. See “Official Notices” April 20th. 


Johannesburg.—June 16th. Three electric watering 
cars for use on the Council's tramways. See Official Notices 
May 4th. 

Leek.—May 14th. Gas dynamo for the U.D.C. See 
“ Offcial Notices April 27th. 


 Rotherham.—May 17th. Advertising rights on the 
Corporation electric cars. See '' Official Notices " April 27th. 


Rotherham.—May 21st. Steel rails, fish-plates, tie-bars’ 
trolley wire, bracket arms, &c., for the Tramways Committee. See 
* Official Notices " to-day. 


Salford.—May 12th. Tramway feeder boosters, &c., for 
sub-station. See '' Official Notices " April 20th. 


Spain.—The municipal authorities of Banobarez (province 
of Salamanca) have just invited tenders for the concession for the 
electric lighting of the town during a period of 10 years. 


Stoke-upon-Trent.—May 20th. Steam dynamo, con- 
densing plant, boosters and balancer, for the electricity department. 
See Official Notices” April 27th. 


Swansea.—May 29th. One 600-Kw. c. c. steam generator 
with condensing plant, piping, &c., for the Corporation. Sce 
* Official Notices " May 4th. | 


Worthing.— May 28th. Gas engine and producer plant 
for the Corporation electricity works. See “Official Notices " 
to-day. 


CLOSED. 


Belfast.—The contract for steam dynamos and another 
engine for the Tramways and Electricity Gommittee has been given 
to Messrs. Combe, Barbour, Ltd. Their tender was not actually 
the lowest, but the Committee reported that, taking everything 
into consideration, it felt itself justified in placing the contract 
with them. 


Blackpool.— The Victoria Pier Co. have decided to adopt 
flame lamps for lighting the pier this summer, and they have placed 
the order for the lamps (“ Excello " type), with Messrs. Baxendale 
and Co,, of Manchester. 


Bradford.—The Corporation has accepted an offer of 
Messrs. Ferranti, Ltd., to supply 400 electricity meters of the new 
type on condition that the firm take back a similar number of- 
obsolete Ferranti meters and make an allowance of £1 per meter. 


Brighton.—The T.C. on May 8rd accepted the tender 
of the Zurich Incandescent Lamp Co. for the ensuing year's supply 
of incandescent lamps, at 84d. each. 


Canterbury.—The T.C. has accepted the tender of 
Merrre. Chamberlain & Hookham for the supply of electricity 
meters for tho ensuing year, 


Cardiff.—The T.C. on Friday accepted the tender of the 
National Telephone Co. for an unlimited telephone service, at £881 
per annum. ‘The Post Office tendered at £1,212 for a rervice partly 
unlimited and partly at message rate. 
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Gillingham (Kent).—The T.C. has accepted the fol- 
lowing tenders for supplies to the electricity works:—The Elec- 
trical Co., Ltd., and Messrs. Mordey, Fricker & Co., Ltd., for 
meters, &c., and Messrs. W. H. Willcox & Co., Ltd., for oils. 


Halifax.—The Corporation has placed an order with 
Messrs. Legros & Knowles, Ltd., of Cumberland Park, Willesden 
Junction, fora petrol motor tower wagon for tramway purposes. 


. Hull.—The Telephone Committee of the T.C. has 
accepted the tender of the Land and Sea Cable Co. for the supply 
of cables, at £390, and that of the Ericsson Bell Telephone Co. for 
the extension of the switchboard, at £447. - ‘ 


Lewisham.— The B.C. has received the following tenders 
for two single-phase electric motors for driving chaff-cutting and 
corn-crushing machines :— 

i; ' UNENCLOSED MOTORS, " 
British Thomson-Houston Co., Lid. TT .. £136 
General Electric Co., Ltd. * wk "t 
British Westinghouse Co., Ltd. ‘a T 2 140 
ENCLOSED, 
British Thomson-Houston Co,, Ltd. .. (accepted) £156 


Leyton.—The U.D.C. has accepted the tender of Mr. 
W. Manders, of Leyton, for the construction of car-sheds and 
repair shops, at £12,178, and that of Messrs. Dorman, Long & Co., 
Ltd, for roof trusses, at £2,733. For the latter. 32 tenders were 
sent in, the highest being £4,085 6s., and for the former 14, the 
highest being £14,948. 


London.—BaTrERsEA.— The B.C. has accepted the 
following tenders in connection with the electricity undertaking : — 
Gilbert Arc Lamp Co., Ltd., 20 arc lamp globes, 8s. 6d. each. 

Babcock & Wilcox, Ltd., two self-recording steel tube mercury thermometers 
with capillary, wire and necessary containers, £29. 

MARYLEBONE.—TThe B.C. has accepted an offer from the St. Helens 
Cable Co., Ltd., to sell to the Council a quantity of cable, manu- 
factured by them for the purposes of their contract with the 
Council, but which was ih excess of what was required for the 
distribution system. The price is as follows:—1,637 yards of 5 
armoured cable, at £606 18s. per mile — £564 9s. 8d.; 316 yards 
of 1 sq. in. lead-covered cable, at £184 5s. 3d. per mile = 
£230 11s. 7d.; 98 yards of 5-core pilot cable, at £150 11s. 1d. 
per mile — £8 17s. 7d. 

SouTHwarK.—The B.C. received the following tenders to supply 
two circuit breakers for the feeder switchboard :— 

Geipel & Lange, Ltd... TS pi T * 


General Electric Co., Ltd. - 8 
Switchgear Co., Ltd. .. . (accepted) 41 


Salford,—The T.C. on May 2nd accepted the tender of 


Thermit, Ltd., of London, for the supply of 500 welding portions 
‘of tramway rails, at 20s. each. 


South Africa.—The Natal Government Railways have 


decided to put down a modern electrical generating station at their - 
Durban works, and the complete contract for the türbo-alternators ` 


and surface condensing plant has been placed in the hands of 
Messrs. Willans & Robinson, Ltd , of Rugby, who are manufacturing 
the plant for Messrs, Hubert, Davies & Spain, the main contractors 
to the Natal Government Railways. 


York.—The T.C. has accepted the tender of Messra. Cox- 
Walkers, of Darlington, for the provision of telephones, fire alarms 
and tell-tale indicators at Naburn Asylum, at £513. . 


FORTHCOMING EVENTS. 


To-day's Events (Friday, May Hth).—At 8 p.m. Junior Institution of Engineers. 
Mr. A. Hunter on“ The Structural Design of Factories.” 2 
At8 1 Physical Society. Mr. A. Russell on ** The Effect of a Rapid 
e ischarge on the Throw of a Galvanometer.“ Exhibition of 
Lippmann Capillary Dynamo and Electromotor, by Prof. H. A. 
Wilson. Exhibition of an Apparatus for Demonstrating the 
Movements of the Diaphragms of Telephonic Transmitters and 
sir he and the Current Flowing into and out of the Cable during 
Speech. 


At S p.m. Association of Engineers-in-Charge. Annual meeting. 


Saturday, May 12th.—At 2.30 p.m. I. E. E. (Students) visit to Messrs. Napier's 
Motor Works at Acton. 

1.E.E. (Leeds) visit to the Electricity and Tramway Power Stations. 

j Meet Whitehall Road Works at 3 p.m. ; 

Monday, May 14th.—I.Mech.E. (Graduates). Mr. M. W. Ward on The Con- 
struction of the Blast Furnace.’’ 

Wednesday, May 16th.—At 7.30 p.m. I. E. E. (Students) Annual General Meeting. 
Mr. J. W. Fraser on“ Sub-station Equipment." 

Thursday, May l'ith.—At 8 p.m. I. E. E. Extraordinary Meeting at Society of 
Arts. Messrs. R. N. Tweedy and H. Dudgeon on Notes on Over- 
nepi Equipment of Tramways ” (read at Birmingham on February 

. i 
At 8.30 p.m. Chemical Society Meeting. 

Friday, May 18th.—N.E. Coast Institution of Engineers and Shipbuilders, 
Closing business meeting, at Newcastle. 

At 9 pe Royal Institution. Prof. A. Schuster on “International 
ence.”’ 

Saturday, May 19th.—At 3 p.m. Royal Institution. Prof. Sir J. Dewar un The 
Old and New Chemistry." (Lecture I.) 


THE ELECTRICAL ENGINEERS R. B. (VOLS). 


Tux following orders are issued:— - 
ai TE May 14th.—'' A Company, infantry drill, 7 p.m. ; practice Tournament, 
p.m. 


Tuesday, May 15th.—'' B Company, drill competition, 8p.m, ; practice Tourna- 
ment, 9 p.m.; medical examination, 7 p.m. 

Wednesday, May 16th.—Detachments for Tournament, full dress parade, head- 
quarters, 7 p.m. - 

Thursday, May 17th.—''C" Company, drill competition, 8 p.m.; practice 
Tournament, 9 p.m. 

Friday, May 18th.—''D'' Company, drill competition, 7 p. m.; practice Tourna- 
ment, 9 p.m. 

Saturday, May 19th.—Route march, 8 Millbank Barracks, at 4.30 p.m. 
Inspection by Chief Engineer London District, 4.45 p.m. 

J. H. S. PuiLrirs, Captain. 
Sb For O. C. E. E. R. E. (V.). 
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NOTES. 


— 


Producer-Gas Power in Electric Stations.—In an 


article by Dr. Oskar Nagel in the New York Electrical World, it 


is stated :—“ In Germany and Austria a considerable number of 
gas engines and gas producers, especially of the Koerting type, are 
in successful use for municipal electric light plants and electric 
stations in public buildings, depóts, post offices, &c. Several years of 
experience have shown that such gas power plant is fully as reliable 
as the best steam plant, and has the advantage of much greater 
economy. The slow speed and heavy construction of the Koerting 
engine make this machine absolutely reliable, the extremely sensi- 
tive governor gives close regulation, and the Koerting mixing valve 
ensures greatest economy. 

“In the accompanying table are given some figures from actual 
practice of several German plants. It must be borne in mind, if 
comparison is made with steam plantes, that the gas plants referred to 
are of small size, and are working only a relatively short time every 
day, so that the average load is rather low, and the stand-by losses 
considerable. If all these points are taken into consideration, it 


Gas ENGINE PRODUCER CENTRAL STATIONS, 1902-3. 
KoERTING ENGINES AND PRODUCERS. 


— — 


— 
, Kw.-hrs. per | Lubri. 
Kw.-hours, 1 lb. coal. | cating oil, reba H.P. 
Place. — )7 raum ML. r hogga capa- 
Gen'd. Deliv'd dena. Deliv'a. year v. hour. et. 
— — — — —— — | 
Clausthal .. | 219,150 195,948 0:86 | 0-39 | 2,708 LE 
Gransee — ..  DLBAT| 44/48 036 | 0l | eo | 0558 | 10 
Neumarkt . 128.070 98,711! 0°37 | 08 1,984 0442 | 80 
Neurode 19,800 94,781 0-24 | 0-21 798 149 160 
Reichenbach.. 49,497 45,418 08 | 0:27 678 0500 60 
Boberheim . 95,896 80,000 0:86 — 1.540 8˙50 100 
Schoenberg ..| 58,514 46,688 0'85 | 0-29 1,654 18 80 
Schwetz ..| 82,812 67,072 -0'398 | 0'88 880 1:06 | 160 
Walserorde . 60,952 53,940 0'32 | 0-99 1086 | 203 | 70 
Wienenden .. | 71,828) — | 094 | — 1109 | 1°98 | 160 
0 e. : 
Karlsruhe 70,766 | 61,009 0'45 | 0-39 798 108 100 
Dept. | | 
Werdan — . 102,16. | 0-39 9:99 90 


0 0°36 | 1,875 


wil be found that the total coal consumption per Kw.-hour is 
extremely low. The cost of lubricating oil is not higher than ina 
steam plant, and the cost of attendance is considerably lower. 

In Pressburg, Hungary, a 125-H.p. Koerting gas power plant is 
running in the electric central station according to a guarantee of 
l'4 lb. of furnace coke per H. p.-hour at full ed and 17 lb. at 
half load. During a test of 8 hours, 1 Kw.-hour was develope 
from 0°25 Ib. less coke than the guaranteed consumption." . 


Results of a Trackless Trolley Trial in Germany. 
—The Street Railway Journal gives some facts and figures regard- 
ing a series of experiments with a trackless trolley system recently 
concluded at Eberswalde, Germany. It was found that the average 
consumption of energy, including transmission losses, was 660 watt- 
hours per omnibus-kilometre. The weight of the vehicle was 3,400 kg. 
(7,496 lb.) ; energy consumption per ton (2,204 1b.) 153 watts; and 
maximum speed per hour, 14 km. The costs of the installation, 
owing to unusual conditions, were exceptionally high. The esti- 
mated cost of an automobile trolley line 3'1 miles in length, 
under ordinary circumstances, is as follows :—Electric line, $9,650 ; 
two cars, $6,948; car depót, 82,702; total, $19,300. The estimated 
annual cost of operating the above-mentioned line on the basis of 
30,000 car-km. annually, the cost of current furnished by the cen- 
tral station being 4:823 cents per kw.-hour, is $1,737. Counting upon 
receipts of $3,088, or £617.60 per km., the net profit will be $1,351, 
or 7 per cent. of the capital invested. The fare charged was 
2:38 cents per person. The road at Eberswalde was in operation 
fora little over five months, when, owing to the unusual costs of 
construction and of operating and keeping the line in repair, it was 
withdrawn by the company. 


Electric v. Gas Lighting.—The Electrical Contractor, 
the official organ of the Electrical Contractors’ Association, Incor- 
porated, is offering a prize of £5 for the best essay of 1,500 to 3,000 
words upon the above subject. Competitions have to be sent in 


before June 11th, 
(Continued on page 766.) 
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THE DUNDEE, BROUGHTY FERRY AND DISTRICT TRAMWAYS. 


THIS system of tramways which was recently inaugurated 
connects Dundee with Broughty Ferry and Monifieth. 


aes *- 
se ime it lie 
p ’ El" nm 


: is t] 1 


Fig 1:—THE PowEn HovsE anp Cag SHED. 


Dundee, the third 
largest city in Scot- 
land, is charmingly 
situated on the 
north bank of the 
River Tay, and is 
the seat, of several 
important indus- 
tries, chief among 
which are jute and 
linen ; there are also 
large engineering 
shops and  ship- 
building yards. One 
mile eastwards of the 
Dundee boundary 
begins the boundary 
of Broughty Ferry, 
which has now 
developed into a 
residential town, ex- 
tending 3} miles along the seashore and back into the hills. 
To the east of Broughty Ferry lies the burgh of Monifieth, 
which possesses one of the finest golf courses to be found in 
Scotland. 

An attempt at joining up the above-mentioned places by 
means of tramways was first made so long ago as 1872, 
when the Dundee Tramways Act was passed, but the powers 
conferred by the Act were allowed to lapse. The existing 


tramways in Dundee were first commenced as horse tram- - 


ways in 1878, and were worked by a company, but by the 
Dundee Corporation Tramways Act of 1898, the lines were 
taken over by the Corporation and electrified. 

The :present Light. Railways Bill, after favourable con- 
cessions had been obtained from the local authorities and 
landowners, was promoted in the spring of 1903 by Mr. 
George Balfour, and was duly passed and sanctioned in me 
same vcar. i 

The total length of route of the present system is about 


Fic. 2.— WiDENING THE BRIDGE OVER DicgHTY WATER. 


52 miles, 4 of which are double track, giving 9} miles of 
single track. It starts with a physical junction with the 
Dundee Corporation Tramways at the extreme eastern 
boundary of Dundee. For the first 600 yards it runs along 
a country road, and then branching off to the left, runs for 
1 mile on a private road, specially constructed for the purpose, 
through parks on the Craigie and Home Estates, again 
joining the public road at the Broughty Ferry boundary. 
Continuing through the latter place, the line terminates at 
Monifieth. By an arrangement with the Dundee Corpora- 
tion, the cars run over the Corporation lines to the centre of 
the city; by this means passengers from the outlying 
districts can reach the business portion of Dundee as quickly 
as with the railroad, but with far less inconvenience to them- 
selves, This facility and the attractiveness of the district 
traversed by the company’s line give every assurance for tlie 
financial success of the undertaking. 

ene rails are of No. 1 British Standard section, weighiny 
90 f lb. to the 
yard, with 96 lb. 
rails on curves 
of short radius. 
The sharpest curve 
has a radius of 
30 ft. At the 
joints continuous 
rail joints are 
employed in lieu of 
the more usual fish- 
plates and the rails 
are anchored every 
22 ft. The bond- 
ing is double with 
concealed bonds 
of 0000 section. 
The points and 
crossings were sup- 
plied by Messrs. 
Edgar Allen & Co., 


Fia. 3,—PRIVATE LBAMWAY OVER THE HOME AND CRAIGIE ESTATES. 
f i n 
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Sheffield. For the paving Aberdeen granite and Whinstone 
setts were ‘used. The private road before mentioned was 
made 50 ft. wide, and instead of Whinstone setts, tar 
macadam was laid. This road is fenced on both sides, and 
the cars are allowed by the Board of Trade to run at a speed 
of 15 miles per hour. The bridge over the Dighty Water, 
near Monifieth, was widened by passing steel girders under 
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Fig. 4.—View or ENR Room, Suowixa BELLISS-BRUCR PEEBLES 


GENERATING PLANT. 


the track. These girders are embedded in concrete, and 
acting as cantilevers support the footpath on each side. 

The overhead equipment is the standard side-running 
bracket-arm suspension with double trolley wire and flexible 
suspension. 

_ The cables were supplied by Messrs. Henley, and are paper- 
insulated, lead-covered, and laid solid in 
wooden troughs. 

The power house is situated on the 
banks of the Dighty Water, from 
which, by means of a pipe 150 ft. 
long, the supply of condensing water 
is obtained. The feed water is taken 
from the Dundee water supply. At 
the rear of the power house is a coal 
store 21 ft. x 21 ft. The chimney, 
which was built by the Ferbeck Co., 
is 110 ft. high, with an interior 


diameter of 5 ft. The flooring in 
both engine and boiler rooms is of 
concrete. 


There are three Lancashire boilers 
25 ft. long, and 7 ft. 6 in. in dia- 
meter, supplied by the Carmichael 
Ward Foundry, of Dundee. The 
working pressure is 150 Ib. per 
sq. in. and each boiler is capable 
of evaporating 4,600 lb. of water 
per hour at normal rating. At the 
back of each boiler there is a 
Sugden  superheater, provided with 
a  bye-pass; each superheater is 
capable of  superheating 5,000 lb. 
of steam per hour 150? F., at the 
boiler pressure. There are two Worthing- 
ton steam-driven feed pumps, each capable of deliver- 
ing 1,400 gals. of water per hour to the boilers. The 
feed water heater was supplied by the Wheeler Condenser 
Co. ; it has 150 sq. ft. of heating surface, and with the 
exhaust steam from the auxiliary plant will heat 2,000 gals. 
per hour from 70? to 200° F. The water discharged from 
the condenser is purified by a Harris-Anderson purifier, 
handling 1,400 gals. per hour. The condenser is of the 
surface type by the Worthington Co., and is operated by a 


Blake-Knowles combined air and circulating pump. The 
condenser is specified to deal with 9,000 Ib. of 
steam per hour, maintaining a vacuum of 26 in. 
The pipework was supplied by Messrs. Babcock and 
Wilcox, Ltd. 

The generating plant comprises two Belliss-Bruce Peebles 
200-Kw. traction sets, running at 400 r.p.m. The switch- 
board was supplied by Messrs. Ferranti, 
and consists of two generators, one 
feeder and one B. of T. panel. 

The lighting can be taken from 
the switchboard or be supplied by a 
separate Willans' unit. 

The engine room is fitted with a 
hand travelling crane, with a 25-ft. 
span to lift 8 tons, supplied by Messrs. 
James Carrick & Son. 

The car-shed, which is situated at 
Milton, about } mile from Monifieth and 
about 100 yds. from the main road, is a 
brick building provided with the usual 
inspection pits, 221 ft. long x 36 ft. 
wide. One end of the shed is occupied 
by repair and paint shops, store 
room and smithy. The three doors 
are fitted with Kinnear steel rolling 
shutters, with their patent trolley-wire 
attachment. i 

The car-shed fan is made with Vignole 
rails running or sleepers with needle 
points and built-up crossings. 
offices are in a separate building, and 
contain rooms for the manager, clerks 
and conductors. 

The cars, 12 in number, were 
supplied by the British Thomson- 
Houston Co., and are fitted with their electrical equip- 
ments, the two motors being each capable of giving 
1,300 Ib. draw-bar pull at a car speed of 10 
miles per hour. The bodies and trucks are of the Brush 
Co.'s manufacture. All the cars are fitted with hand, 
electric and track. slipper-brakes. The lifeguards are of 


Fic. 5.— Tur BOILER HOUSE. 


the Dundee pattern, which are of the drop-gate type, a 
special feature being that the guard is set at an angle 
with the track, an arrangement whereby obstacles are thrown 
clear of the car. : 

Messrs. J. G. White & Co., Ltd. who have been 
specially identified with tramway constructional work 
during recent years, held the contract for the whole of 
the Dundee, Broughty Ferry and District Tramways system 
described above. 
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ELECTRICITY SUPPLY IN STOKE NEWINGTON. 


Tur Stoke Newington Borough Council's new electricity 
supply undertaking is interesting as the first instance of a Metro- 
politan Borough Council discarding the time-honoured prac- 
tice of installing a small and 
inefficient generating station 
of its own, and adopting the 
more modern and economical 
method of taking energy in 
bulk from one of the great 
electrical supply undertak- 
ings. In adopting this 
course, moreover, the Stoke 
Newington Borough Council 
has been able to safeguard 
its own interests in the most 
. thorough manner, since its 
agreement with the North 
Metropolitan Electric Supply 
Co. provides that the Power 
Co. shall guarantee the 
whole of the undertaking 
for three years, paying 
interest and sinking fund 
charges and also a sum 
for depreciation (which will 
be fixed by the L. C. C.), this 
sum to be refunded should tlie 
borough exercise its power 
to take over the undertaking at the end of three years. 
The arrangement, in short, is that while the borough pro- 
vides the capital cost of the undertaking, the company bears 
all expenses of running and maintenance for three years, and 
in return receives the revenue. At the end of three years 


INTERIOR or SUB-STATION :. 


the Borough Council can either take the undertaking over, 
or leave it in the hands of the Power Co., as may be thought 
expedient. 

Hitherto public electricity supply in Stoke Newington has 


been derived from the Hackney electricity works, and has . 


been confined to the western side of High Street, the eastern 
side of which is situated within the Borough of Hackney ; 
the supply was, and is, used for public lighting and for 


FEEDER AND TRANSFORMER SWITCHBOARDS. 


frontage consumers, amounting in all to 100,000 units per 
annum. This arrangement will shortly lapse, and the supply 
will be given from the new sub-station, which will therefore 
have the advantage of start- 
ing with a fairly good load. 

The sub-station plant has 
been built throughout to 
the design of the consulting 
engineers, Messra. Talbot 
and Stevenson. Inquiries 
were, in the first instance, 
made for induction motor- 
generators, each consisting 
of one induction motor driv- 
ing two D.C. generators, one 
for each side of the 3-wire 
system. Various tenders 
were received on this basis, 
the lowest amounting to 
about £2,000 with a guaran- 
teed overall efficiency of 784 
per cent. at full load, and 
76 per cent. at half load. 
Messrs. Bruce Peebles, how- 
ever, submitted an alternative 
tender for Peebles-La Cour 
motor-converters with much 
higher guarantees of effici- 
ency, and after full e on che part of of Mr. 
Stevenson this tender was accepted. 

The two sets now installed are each of 120-Kw. capacity, 
and consist each of three machines: motor, converter and 
booster. As is now well known, the motor-converter shares 


oa DN 


PEEBLES-La COB MoToR-CONVERTERS AND FERRANTI TRANSFORMERS. 


with the rotary converter the advantage of being able to 
operate on the three-wire system without auxiliary balancers, 
the neutral being connected to the star point of the rotor 
winding. In this way a large out-of-balance current can 
be taken care of without auxiliary plant, but as in the 
case of the Stoke Newington machines the out-of-balance 
currents likely to be met with reached exceptional dimen- 
sions, it was thought advisable to insert between the neutral 
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DIAGRAM OF CONNECTIONS. 


wud the star point 
of the rotor winding 
a small reversible 
booster capable of 
boosting acurrent of 
125 amperes in the 
neutral wire through 
a voltage range of 12 
volts up or down. 

As the operating 
principle of the 
Pecbles - La Cour 
motor- converter is, 
perhaps, not yet 
familiar to the majority of our readers, it 
will be as well for us to go into some 
detail in connection with this. Briefly, 
the  motor-converter consists of an 
ordinary induction motor and a rotary 
converter rigidly coupled. The secondary 
winding of the induction motor and 
the armature winding of the rotary 
converter are connected in parallel (see 
diagram above). 

For the sake of simplicity it may be 
assumed that.the motor and converter 
have the same number of poles (in the 
case shown in the diagram two poles), 
and that the rotor and armature rotate 
at a speed corresponding to half the 
frequency of the primary circuit ; thus 
the rotating field induced in tbe rotor by 
the primary circuit rotates relatively to 
the rotor at a speed corresponding to half 
the frequency of the supply circuit, and, 
therefore, induces in the rotor windings 
an E. M. F. also of half the frequency of 
the supply circuit, 


Transformer 


3-pole fuses 


Syn. 


Voltmeter 


fiec Fk,’ 


Now it is obvious that the direct-current armature being 
mechanically driven in a field having a certain number of poles 
will generate alternating currents at a certuin frequency, 
these being converted into direct current by passing the 
commutator.  .. E l 

Obviously, moreover, this frequency will be the same as 


that of the current which passes into the armature from the 


secondary winding of the induction motor. As a conse- 
quence, the armature of tlie direct current machine and the 
secondary winding of the induction motor may be paralleled 
just as two ordinary alternators. This paralleling is of 
course effected by the connections between the rotor and 
armature above referred to. Further, it will be seen that 
once paralleled, the rotor and armature must continue to 
ran synchronously, as should the speed increase, then the fre- 
quency of the currents generated in the armature will increase, 
but the frequency of the currents generated in the rotor will 
decrease, as the latter is proportional tothe slip of the induction 
motor, and therefore varies inversely as the speed. Syn- 
chronising currents would then flow, just as such currents 
flow between two alternatots, and the armature and rotor 
would be pulled into parallel again by these currents. A 
similar but opposite cycle of operations would obviously take 
place were the speed reduced. Thus evidently the motor- 
converter is a synchronous machine, and it is, further, much 


more stable in parallel than an ordinary three-phase 


machine, for the reason that the rotot and armature ate 


wound nine-phase or twelve-phase instead of three-phase only, 


and the windings being thus connected at a much larger 
number of points, the synchronising force is very much 
greater. 5 

Although the motor- converter rans as a synchronous 
machine, it has the great advantage of starting up as an 
induction motor, without the necessity for any external 
means of starting or of special arrangements to start from 
the continuous current side. Reference to the diagram will 
make the system of starting clear. On starting, the star 
point of the rotor winding is opened, and three of the 
phase windings are connected to slip-rings mounted on the 
shaft. These slip-rings are in turn connected to a suitable 
external starting resistance; the continuous current end is 
at this time open-circuited. When current is switched on 
to the primary of 
the motor-con: 
verter, the motor 
commences to run 
up simply 8s ah 
induction motor. 
Were the startet 
short - circuited all 
at once, the rotor 
would run up to 


the full speed 
corresponding to 


ARBANGEMENT OF PEEBLES-La -CouR MoTOR-CONVERTEB. the number of 


poles of the stator 


DinECT-CURRENT GENERATOR AND FEEDER SWITCHBOARD. 
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winding. This, however, is not done, a portion of the resist- 
ance being kept in circuit so that the rotor slip is large and 
the speed correspondingly low. In the meantime the p. 0. 
machine becomes self-excited, and the converter speeds up 
until the two E. u. F. s induced in the armature and rotor 
respectively synchronise themselves. After this, of course, 
the machine will not rise to a higher speed, being prevented 
by the synchronising force, in the manner above explained. 
Up to the moment of synchronism, large currents out of 
phase with each other have been flowing in the winding, being 
only beld in check by the resistance in circuit. As soon, 
however, as the E.M.F.'s are in synchronism, they oppose 
each other, and the resultant E.M.F. is very small, giving rise 
only to a small current. The inner points of the phase 
windings on the rotor are carried out to a manually operated 
short-circuiter beside the slip-rings. When the short- 
circuiter is opened, three of the phase windings are connected 
up to the three slip-rings, but when the short-circuiter is 
closed the effect is to short-circuit all the inner ends of the 
phase windings on the rotor—in other words, to close the star 
point of the secondary winding: when this star point is 
closed, the machine is, of course, cut into parallel. The 
exact, moment at which it should be closed is indicated by a 
voltmeter connected across part of the starting resistance. 
As long as large out-of-phase rotor currents are flowing, 
this voltmeter will give a high and fluctuating 
reading, as, of course, the different electromotive forces 
wil be at one moment helping each other and 
at another moment opposing each other. As soon, 
however, as the current falls and the machine reaches 
synchronous speed the voltmeter reading comes nearly to zero 
and stands steady, and at this moment the short-circuiter is 
pushed home and the converter synchronised ; the time taken 
for synchronising from rest in the case of the Stoke 
Newington machines is about one minute. 

An important advantage of the Lu Cour motor-converter 
is thet it is adapted for running on very much higher 
frequencies than is the rotary converter ; it will be seen that 
in the two-pole case which we have above referred to, the 
frequency of the currents which are transmitted to the con- 
tinuous-current armature is only half the primary frequency, 
and by choosiug different ratios between the numbers of poles 
in the induction motor and the converter, this frequency could 
be still further reduced in proportion; thus it would be as 
easy to build a motor-converter for 100 periods as to build a 
rotary converter for 50 periods, while the 50-period motor- 
converter is as satisfactory a machine in every respect as a 25- 
period rotary. 

The motor-converter has the further advantage of being a 
much simpler machine in operation than a rotary, being 
much more stable in parallel and requiring less auxiliary 
starting gear, &c. In large units transformers are unneces- 
sary, and the stator of the induction motor is wound for 
high tension. A number of 250 and 500-Kw. sets have 
already been constructed and are in operation on 10,000-volt 
circuits. In the case of the Stoke Newington machines, 


however, the advantage of putting high tension direct on . 


the stator would be neutralised by the difficulty of winding 
so small a machine for such high voltage, so that in this case 
transformers are. provided for stepping down the 10,000- 
volt supply to 500 volts for the motor. | 

As compared with motor-generators, the La Cour converter 
holds considerable advantages in efficiency; and in suitability 
for three-wire connection, while almost any required degree 
of voltage regulation on the continuous-current end ig 
possible. In the case of three H00-K Ww. machines now running 
at the Dickinson Street Station. of the Manchester Cor- 
poration, the variation is from 400 to 550 volts. This result 
is, moreover, attained without detriment to the power factor 
of the system, being secured simply by field regulation of the 
continuous-current end, and not by the use of choking coils 
in the alternating-current supply. 

The Stoke Newington machines are each of 120-Kw. 
output, supplying direct current to the outers at 480-520 
volts. The temperature rise after 10 hours’ full Joad run is 
70° F. for the direct-current machine, and 802 F. 
for the alternating- current machine. The overload 
capacity is 50 per cent. for half-an-hour at the end of 
10 hours’ full load run. 


The station is fed from the Wood Green sub-station of 


the North Metropolitan Electric Supply Co., three miles 
away, through two feeders, each having three cores of 
0-1 sq. in. cross-section, at 10,000 volta. These cables are 
of the lead-covered paper-insulated type, and were 
supplied and laid by Messrs. The British Insulated and 
Helsby Cables, Ltd. 

The feeders terminate in brick compartments behind the 
high-pressure switchboard, where the currents are led through 
disconnecting switches, Ferranti oil-tank switches with 
reverse-current relays, and a second set of disconnecting 
switches, to the bus-bars, which are carried overhead on 
insulators. Watt-hour meters in triplicate, connected with 
current and pressure transformers in circuit with the bus- 
bars, are mounted on the high-pressure switchboard to record 
the energy supplied to the station. The transformers arc 
connected with the bus-bars through switchgear similar to 
the feeder switchgear, with the exception that the oil- 
switches are equipped with overload time-limit relays instead 
of reverse-current relays. The transformer cables are pro- 
vided with extra heavy insulation of rubber and compound, 
and arrangements are made for drawing warm air through 
the cable ducts when ne : 

The transformers, which were supplied by Messrs. 
Ferranti, Ltd., as sub-contractors, are of the oil-cooled type, 
each having an output of 47 Kw. and a full load efficiency 
of 97°8 per cent. 

The battery consists of 244 cells of the Electric Power 
Storage Co.’s make, having a discharge capacity of 100 
amperes for five hours, or 250 amperes for one hour. 

There is sufficient space in the present building to accom- 
modate two additional 300-Kw. sets and a second battery of 
equal size before extensions become necessary, for which 
the site affords ample room. 

The plant supplicd by Messrs. Bruce Peebles includes 
a reversible battery booster, consisting of three Peebles 
standard direct-current machines, direct coupled on a com- 
bined bed-plate with the motor in the middle. The 
boosters are fitted with laminated poles, and give an output 
of 100 amperes at any voltage from 8 to 90 as a charging 
output, and 220 amperes at any voltage up to 40 as 
a discharge output; the motor runs on the outers at 
480-500 volts. The ation and reversal is carried . 
out by the fall of potential method, so that zero potential 
may be obtained when reversing the field. Messers. Bruce 
Peebles are also to supply a milking booster, consisting of 
two machines directly coupled on & combined bed-plate, 
the generator developing 70 amperes at 4 to 12 volts. This 
machine, however, is not yet in place. i 

The outgoing feeders to the D. c. distributors are at present 
four in number; with the generators they are controlled by 
a switchboard supplied by Messrs. Ferranti, Ltd., and shown 
in one of our views. This board is equipped with the 
usual switchgear, including reverse-current relays on the 
generator leads. The low-tension cable system has been 
supplied and laid by Messrs. Henley's Telegraph Works Co., 
Ltd. : both feeders and distributors are insulated with paper 
and lead sheathed, and are laid solid in troughs. 

The converter room is provided with an overhead 
travelling crane, and the whole of the floor is covered 
with cork carpet, which besides being a non-conductor of 
electricity and heat, adds an element of comfort which will, 
no doubt, be appreciated by that long-suffering individual, 
the sub-station attendant. 

In conclusion, our thanks are due to Mr. A. D. Stevenson, 
of Messrs. Talbot & Stevenson, consulting engineers to the 
Borourh Council, for facilities to visit and photograph the 
station, and to the contractors for details regarding 
the new type of converter, which has so quickly attained 


popularity. 


Power Gas Installations.— THE PowER. Gas Con- 
PORATION, LTD., London, have just secured the contract for one of 
their special power gas installations of 1, 000-B. H.P. capacity from 
the Arizona Copper Co., Ltd., and a plant of 750-1.H.P. capacity for 
the Nostell Colliery, Wakefield. In each case the plant is being 
installed for supplying gas to gas engines. : 
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x (Continued from page 760.) : 

The Tantalum Lamp in the United States.—It is 
announced that the Siemens & Halske Co., of Berlin, have made 
arrangements with the two largest makers of incandescent electric 
lamps in the United States for the working on royalty of the 
American patents for the Siemens tantalum lamp. The two com- 
panies concerned are the General Electric Co., of New York, and 
the National Electric Lamp Co., of Cleveland. The agreement 
entered into to this effect is of special interest, as it places the 
Siemens & Halske Co. in business relations with the American 
friends of the Berlin Allgemeine Elektricitäts Gesellschaft, 
although the understanding between the latter and certain firms in 
the United States does not prevent the American General Electric 
Co. from acquiring any German rights for working in the domains 
of the union. | | 


Electric Nupply Cricket League, — Mr. A. W. 
Seabright, the hon. secretary, pro-tem., asks us to state that & 
general meeting of this League will take place at the offices of the 
St. James' and Pall Mall Electric Light Co., 19, Carnaby Street, 
Golden Square, S.W., on Tuesday, May 22nd, at 7.30 p.m. Any 
clubs interested are requested to send a representative to the 
meeting. Mr. Seabright will be pleased to furnish them with any 
information. ; 


Modern Power Stations.—Why, says one of our 
correspondents, should modern electric power stations be so pain- 
fully ugly? This is evidently a matter that has appealed to the 
Commissioners of Works, and is referred to in their Memorandum 
on the electric power and supply Bills. Stations particularly singled 
out are near Regent’s and Greenwich Parks. The latter, no doubt, 
is the L.C.C. tramways station, where an unequal octagon has been 
used for the cross-section of the chimneys, and what might have 
passed for a coping has been crowned with a buttressed cylinder of 
brick, with a top of thin, irregularly projecting flat thin plates of 
iron. Some modern architects seem to think they are displaying 
the true commercial instinct when they build a power station 
with not a redeeming architectural feature in its outside or public 
view. In its Greenwich power station, the London County Council 
shows to the world just how little it really doescare for the beauty 
of London, to conserve which it shouts so much, or for public 
opinion, which detests these needlessly ugly buildings. 


f 

Internationalisation of the Ganz Electrical Works. 
—The shareholders in the Buda-Pesth firm of Ganz & Co: have just 
sanctioned a scheme whereby the electrica] department will 
become international in its character and of greater importance 
than was mentioned in this journal & few weeks ago. It appears 
that an arrangement has been entered into between the 
A.E.G.-Union Electricity Co., of Vienna, and Ganz & Co., for 
the formation of an independent company with a capital of 
8,000,000 kronen to take over the electrical department of the 
Buda-Pesth Co., the purchase price being 3,500,000 kronen. The 
total share capital will be allotted in the proportion of 45 per cent. 
to Ganz & Co., 10 per cent. to the Credit Bank, and the remainder 
to the Berlin Allgemeine Co., the Vienna Union Electricity Co., 
and the General Electric Co., of New York. A second new com- 
pany is to be constituted by the Hungarian General Credit Bank 
and Ganz & Co., to take over certain plant, patents and concessions, 
held by the latter, and to transfer them to the first new company 
at a low price, although the precise object of this particular 
arrangement is not obvious. When once formed the first company 
will enter upon a community of interests with the A.E.G.-Union 
Co., which will assure a mutual use of patents and inventions, and 
the profits in excess of 4 per cent. will be divided between the two 
parties in proportion to the share capital. It is further provided 
by the agreement that until December 31st, 1924, Ganz & Co., will 
not manufacture electrical goods or participate in any works which 
may do so. It is probable that the branches of the Ganz Co. in 
Ratibor and Lobersdorf, will also be transformed into independent 
companies. 


Popular Engineering.— The gods forbid that those 
who wish for the abolition of mural advertisements shall have their 
way. 'Then would an invaluable source of amusement be taken 
from all of us who have eyes to see. The posters which advertise 
melodrama are the most delicious, and the heroine who, carrying 
her child, escapes from & burning house by walking across the 
street on a stack of telephone wires stretched conveniently from 
roof to roof; the unique design of locomotive and stationary 
engines; the peculiar construction of permanent way, and the 
astoundingly novel appearance of certain planing and sawing 
machines, which are just about to work the wicked will of the 
villain, will live always in our memories. It is to be assumed that 
the people who keep melodrama alive see nothing peculiar about 
these pictorial foretastes of the joy to be experienced for 4d., for 
there has been no improvement in the direction of accuracy within 
the last decade. 

Possibly the same public who patronise melodrama main- 
tain such periodicals as Answers ; probably they gather all their 
engineering knowledge from it, and if the text is of a piece with 
the poster which has been covering our hoardings lately, it is not 
difficult to understand why glaring mechanical absurdities still 
persist in theatrical advertisements. This picture represente an 
appalling catastrophe in some kind of mill, which does not come 
within the Act. A huge pulley or fly-wheel, weighing| 20 tons at 


the least computation, has broken loose, and amid a magnificent 
confusion of flying debris the workpeople run for dear life. 

This immense wheel appears to be supported on a long shaft, 
some 14 in. in diameter, which runs in blocks of wood forming 
brackets attached to the building. So far as can be seen, there is 
no particular reason for the wheel to be there, and our supposition 
is that it felt as if a little useful work would be a change, and 
decided to move; but why it has done this at an angle of 45° we 


are incompetent to explain, as we are not aware of any naturallaw . 


which would permit it. 

The whole thing is delightfully grotesque, and has been drawn 
by someone whose engineering attainments are insignificant; but 
while we can smile at it, and at things like it, we ought to 
remember that there is a considerable section of the community 
which regards these productions as infallible even if not as the 
highest form of art, and those people have just as much right and 
just as much need to be informed correctly as any other section. 

Mural advertisements have played in the past, and will play to a 
greater degree in the future; a part in the education of the masses, 
but the character of that education must depend on the quality of 
the advertisements. Bad education is just as easily acouired as 
good, and we ought to look to it that no unnecesary stumbling 
block is put in the way of the latter. 


The Electrobas.—It has been announced that the 
directors of the London Electrobus Co. have decided to return the 
subscriptions to all subscribers who desire it. Thus the trap has 
been re-opened, and if there are any subscribers who read the 
papers and exercise a moderate amount of intelligence, who still 
wish to remain within its jaws, their fate and that of their money 
will excite no compassion. We doubt, however, whether any so 
foolish will be found. Would that all schemes of the same unsound 
character could be disposed of in the same way. 

According to the Financial Times, the “Oppermann” batteries 
which are—or were—to be used by the Electrobus are the invention 
of Mr. E. L. Oppermann, brother of Mr. Carl Oppermann, and the 
patents are the property of the X Electric Accumulator Co., Ltd., 
of 194, Carlyle Square, Chelsea. In the construction of the plates 
the paste is mixed with finely sub-divided hair, which is destroyed 
bv electrolytic action, leaving the plate in a highly porous con- 
dition. The battery consists of 44 cells, each weighing about 80 lb., 
and having a capacity of 550 ampere-hours, capable of running the 
*bus for 30 miles. The British patent is No. 25,902 of 1904. 


Birmingham Eleetrical Engineer Volunteers.—The 
annual dinner of the Birmingham detachment of the Electrical 
Engineers (Royal Engineer Volunteers) took place at the Central 
Restaurant, Corporation Street, last Saturday evening, Lieutenant 
J. F. Lister, who commands the detachment, presiding. In reply 
to the toast ok The Officers," proposed by Corporal Dickinson, 
Major Leaf, who commands C Company in London, of which the 
Birmingham detachment forms a part, congratulsted Lieutenant 
Lister upon the excellent work his men bad done during the past 
year. Major Leaf stated that at the Agricultural Hall they were 
going to have an onportunity of showing the public what the 
Volunteer Electrical Engineers could do. | 


Liverpool Electric Railway Fatajity—On Tues- 
day a man unknown, about 24 years of age. was found dead against 
a live rail on the Liverpool-Southport Electric Railway (L. and 
Y.) near Freshfield station. The dead man was of the working 
clase, and was fairly well clad. His left arm was badly burned, 
and almost amputated at the shoulder. This makes the third 
fatality at Freshfield station within ix weeks, for notwithstanding 
the fact that the company erected a footbridge here some time ago 
passengers persist in using the level crossing, hence the. accidents 
that occur. At other points on the line where there are no level 
crossings there is practically entire immunity from accident on the 
electric railway. 07 


A London Traffic Board.—4^ Bill has been introduced 
by Sir John Dickson-Poynder to establish a London Traffic Board 
in accordance with the recomméndations of the Royal Commission. 
It is proposed that the Board shall be an advisory body, no legis- 
lative or executive powers being conferred upon it. 


Institution Notes,—RovAL Socrety.—The Times says 
that the following 15 candidates were on 3rd inst. elected into the 
Royal Society :—Charles William Andrews, George Thomas Beilby, 
Frederick Frost Blackman, Thomas John I'Anson Bromwich, 
Philip Herbert Cowell, Walter Heape, James Hopwood Jeans, 
Charles Herbert Lees, Captain Henry George Lyons, R.E., 
Archibald B. Macallum, James Ernest Marsh, Peter Chalmers 
Mitchell, James Swinburne, Harold A. Wilson, and Almroth 
Edward Wright. 

RovaAL IwsTITUTION.— Last Friday the Hon. Charles A. Parsons 
delivered a lecture on “Steam Turbines.” He said that six years 
ago there were 65,000 H.P. of turbines on land and 25,000 on sea; 
now, however, there were more than 2 millions of horse-power at 
work on land and 800, 000 at work on, or being built for, the sea. 
There appeared to be no probability at present of a successful gas 
turbine or turbine locomotive being invented. A turbine motor- 
car, however, seemed to be within the field of practical mechanics. 

Ata meeting held on Monday, Mr. W. M. Mordey was elected 
a member. The following vice-presidents were nominated for the 
ensuing year:—Lord Alverstone, Sir William Huggins, Lord 
Kelvin, Dr. Ludwig Mond, Lord Sanderson, Sir James Stirling, Sir 
James Crichton-Browne (treasurer), and Sir William Crookes 
(honorary secretary), 

I. E. E. (StuDENTs).—The visit that was arranged to take place on 
the 19th inst. Ito the L. C. C. generating station at Greenwich, has 
been postponed, 
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Appointments vacant.— Chief assistant electrical en- 
gineer for the Hoylake and West Kirby U. D.C. (£125); fitter for 
the Lagos Government Electric Light Department (£240). 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and éndusiry, 

also electric tramway and railway efficials, to keep readers of the 
ErLBorRICAL Review posted as to their movements. 


Central Station Engineers.—The Dudley T.C. bas 
re-appointed Mr. R. P. Witson, chief engineer at the Corporation 
electrical works at a salary of £325 per annum, and 2) per cent. on 
capital outlay, Mr. Wilson to find two competent assistants. It 
was stated at the Council meeting that during the last six years 
Mr. Wilson bad received in commission £5,040, in addition to salary 
to the amount of £2,000. 

The Blackburn T.C. has ipcreased the salary of the electrical 
engineer, Mr. P. P. WHEELWBIGHT, from £300 to £350 per annum, 
with annual increments of £25 to a maximum of £500. 

At the meeting of St. Helens T.C. on May 2nd, it was stated that 
the proposed increase of the salary of Mr. HoLLiNGSWORTH, elec- 
ae engineer, from £400 to £450 per annum had been with- 

wn. 

Mr. J. H. Fooxs-BALE, electrical engineer and tramways manager 
to the Walthamstow Urban District Council, who bas received the 
appointment of manager of the motor department of the London 
General Omnibus Co., was on May 2nd, 1906, at the Essex Brewery 
Tap Hotel, made the recipient of an illuminated address as a part- 
ing gift from the employ¢s, Councillor Lord occupied the chair. 
Amongst those present were Mr. Murray (the new tramways 
manager), and many of the officials and men of the tramways and 
electrical departments. Songs and music were contributed during 
the evening by various employés. Councillor Anderson made the 
presentation, which consisted of an illuminated address, and a gold 
bracelet for Mrs. Bale. 

The shift engineers of Fulbam, Messrs. WELCH, ELLIS and 
ZOLLER, are to have their salaries increased from £2 28. 6d. to 
£2 7s. 6d. per week. The Borough Council on inquiry found that 
the average salary paid to such officials in London is £130 per 
annnm, some receiving as much as £160 to £190. Mr. Fuller, 
electrical engineer, strongly supported the increase, pointing out 
that the Fulham station is one of the most difficult in the metro- 
politan area to work. 

Mr. R. F. JEwELL, shift engineer at Southwark, has resigned his 
position, be having been appointed chief engineer to the Gosport 
and Alverstoke Electricity Supply Co. 


Tramway Officials.—Mr. F. MELLOR, of the Oldham 
tramway staff, on leaving to become depót foreman of the Swindon 
tramways, has been presented by the employés at Oldham with a 
^ writing desk. 


General.—The Railway Gazette says that recently at the 
Midland Railway Institute, Derby, Mr. Gustav BEHRENS, one of 
ie Midland Railway. directors, unveiled a large portrait of the 
ate Mr. W. E. LANG DON, who was for 25 years, 1878-1903, the 
telegraph superintendent of the Midland Railway. Mr. SAYERS, 
Mr. Langdon's successor in the position, in opening the proceedings, 
stated that tne portrait was the outcome of a desire on the part of 
the chief officers of the department who had been associated with 
Mr. Langdon during the greater term of his office, to have a per- 
manent memorial of their old chief. 

The Hackney B.C. has appointed Mr. Brook Dyson to be 
electrical draughtsman, at £130 per annum. 

Mr. S. J. Esnutt, manager of the Telephone, Telegraph, and 
Signalling Department, Birmingham branch (apnd previously New- 
castle-on-Tyne) of the General Electric Co., Ltd., has resigned his 
position, and is at present directing his movements from 79, Fast- 
wood Road, Birmingham. 

Messrs. Goodwin & Co. inform us that their Australian repre- 
sentative, Mr. C. O. WHITE, is now ona visit to Birmingham, and 
is interesting himself in any new lines in electrical machinery or 
fittings likely to suit tbeir friends abroad. Manufacturers who 
have special patterns to show are requested to call upon him at 
Messrs. Goodwin & Co.’s offices, Fleet Street, Birmingham. 

From Indian Engineering we learn that Mr. J. W. MEARES, 
electrical adviser to the Government of India, will shortly proceed 
home on leave. Mr. R. J. Browne, the electrical engineer, 
Military Works Services, will act as electrical adviser to the 
Government during Mr. Meares’s absence. 

Mr. H. Pomeroy, superintendivg engineer, Midland District, 
who has retired from the Post Office after 48 years’ service, was 
entertained to dinner at the Dolphin Hotel, Dublin, on Saturday, 
April 28th, by his brother officers. Mr. J. Sheridan, acting super- 
intending engineer, the senior engineering officer present, occupied 
the chair, and was supported by Mr, Harkness, surveyor of the 
Southern District; Mr. Shannon, of the Secretary's Office; Mr, 
Thompson, assistant surveyor of the Midland District, &o. The 
toast of The King" having been bonoured, Mr. Kinsey read the 
address to Mr. Pomeroy, who was asked to accept a solid silver 
casket as a memento of the kindly feelings of his engineering and 
other colleagues. The remainder of the evening was spent in song. 


_ engineer to the Submarine Telegraph Co. 


Ur. JoRR Hesxern, having been transferred from the position of 
Electrical Engineer for the State of Queensland to that of Chief 
Electrical Engineer on the Postmaster-General's Central Staff, his 
address will in future be— Postmaster-General's Department, Spring 
Street, Melbourne, Vic. 

Mr. H. L. TugNER, who has been engaged for several years in 
the erection of the Turner patent automatic point controller for 
Messrs. S. Dixon & Son, Ltd., of Leeds, has] now joined the staff at 
the firm's London office, 22, Walbrook, E.C. 8 

Mr. J. BRYDEN Brown, who at present is holding the position of 
district engineer to the Electric Supply Corporation at Exmouth, 
Totnes and Falmouth, has been appointed sub-manager in the 
suction gas department of Messrs. Kynochs, Ltd., of Birmingham. 


Obifuary.—Mn. W. S. Anprews.—We regret to 
announce the death of.another of the wr pioneers of electric 
telegraphy—Mr. W. S. Andrews, who was intimately connected 
with the management of the Indo-European Telegraph Co. for 
many years up to the end of 1904, and was also widely known in 
connection with various other cable and telegraphic enterprises. 
Mr. Andrews passed away on 4th inst. at his residence at Sevenoaks 
at the ageof 74 years. During his lengthy career Mr. Andrews was 
intimately associated with the development of submarine tele- 
graphy, his connection with thie branch of industry having begun 
as early as 1848 under Mr. C. V. Walker, then electrical engineer 
to the South-Eastern Railway Telegraphs. Mr. Andrews Was 

nsible for many inventions, some of which have been atented 
and have met with considerable success. It was due to the strain 
of literary work proving too great that he turned his attention to 
telegraphy, and in the early fifties he accepted the post of acting 
This position he 
retaincd for eight years, gaining varicd experience of submarine 
cable work. He took charge of the repairing ship for 


. the Danish Government, and was engaged on other work 


of a similar character. During this period he was London 
secretary to the British and Irish Magnetic Telegraph Co., 
and gave assistance in extending telegraphic communication with 
the Continent, and particularly in simplifying tariff charges. 
In these early days the use of the telegraph was mainly in 
reporting shipping items and Parliamentary speeches. The British 
and Irish Co. supplied reporters for this work, and acted somewhat 
on the lines of the news agencies nuw working. In the fifties both 
the cables belonging to the Submarine Cable Co. were broken, and 
these repairs were effected by Mr. Andrews from luggers, this being 
considered at the time a considerable feat. Mr. Andrews joined 
the United Kingdom Telegraph Co. in 1860 as manager and 
secretary, later on taking up the duties of electrician aud en- 
gineer. This company was at the time in low watcr, but ulti- 
mately became thoroughly sound financially, and it was at this 
period that the Government took over the telegraphs. When the 
British Eleotric Telegraph Co. went into liquidation on its amal- 
gamation with the British and Irish Telegraph Co., Mr. Andrews 
was appointed official liquidator, and occupied that position for 
three years. At the date of the transfer in 1970 the ownership of 
the telegraphs was in the hands of three companies, the Electric 
Telegraph Co., the British and Irish Co. and the United Kingdoni 
Co., plus one or two smaller and less important undertakings, and 
the terms which were discussed by the Post Office representatives 
were formulated by Mr. Andrews, were accepted, and were finally 
embodied in the Bill without material alteration, and speedily 
became law. It was while Mr. Andrews was associated with the 
above-mentioned companies that the system of allocating special 
telegraph lines for the leading provincial newspapers was intro- 
duced, the first country paper to adopt this advantage being the 
Scotsman, There are now few of the leading journals who have 
not this indispensable adjunct. In 1870, after the transfer of the 
home telegraphs to the Government, Mr. Andrews joined the 
Indo-European Telegraph Co. as manager and secretary, and 
later (in 1884), in recognition of his services, Nas 
appointed managing director, with a seat on the board. In 
the early days the Indo Co. found a difficulty in earning 
sufficient revenue to cover necessary expenses, and it was Mr. 
Andrews’ work to bring about a reduction of the various out- 
payments made to the Government in connection with landlines 
in this country, &c. These and other negotiations with the object 
of reducing the standing charges proved successful, and the Indo 
Co. became a thoroughly sound and regular dividend-earning 
undertaking. In the subject of the protection of submarine tele- 
graph cables from carcless and wanton damage Mr. Andrews has 
taken a lively interest, and as a representative of the Iodo- 
European and other companies at the International Telegraph 
Conferences he has, in association with other distinguished 
representatives of British submarine telegraph cable enter- 
prise, shared in successfully protecting the interests of the 
companies. After 30 years of active service, Mr. Andrews 
retired at the end of 1899 from the post of managing director 
of the Indo-European Co., his latest work in that position 
being the procuration of an extension of the company’s Russian 
and Persian concessions for a further period of 20 years. In 1877 
he was elected a director of the Western and Brazilian Tele- 

graph Co., and in 1888 he became chairman of the company. 
In 1898 the amalgamation of the Western and Brazilian Co. and 
the Brazilian Submarine Co. took place, and Mr. Andrews became 
chairman of the combined undertaking registered as the Western 
Telegraph Co., a position he retained until his resiznation in 1902. 
Mr. Andrews joined the West India and Panama Co. in 1874, and 
became its chairman on the death of Mr. Earle in 1897. In 1895 
the Amazon Telegraph Co. was established, and Mr. Andrews was 
elected chairman. Mr. Andrews has received recognition from the 
Persian Government in connection with his management of the 
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Indo-European Co.'s service, the Shah" ba conferred upon him 
UE on of a Grand Officer of the Second Class of the Lion 
and the Sun, 


NEW COMPANIES REGISTERED. 


Thames Iron Syndicate, Ltd. (68,626).— This company was 
registered on May 8rd, with a capital of £4,500 in £1 shares, to acquire from 
Sherard Cowper-Coles, of 82, Victoria Street, Westminster, interests in certain 
existing inventions relating to the manufacture of iron cylinders, tubes and 
similar articles, and to the electro-deposition of iron, and to carry on the busi- 
ness of iron-masters, iron merchants, steel makers and converters, founders, 
electricians, engineers, suppliers of electricity, &c. The first subscribers are :— 
A. M. Alexander, M.I.C.E., Magdala House, Buckhurst Hill, 10 shares; G. C. 
Mackrow, Tay Villa, Romford Road, Forest Gate, naval architect, 10 shares; 
D, Urquhart, 4274, strand, W. C., electrical engineer, 10 shares; H. P. Hussey, 
5, Cultord Mansions, S. W., secretary, 1 share; G. M. Drummond, 25, Cleveland 
Hoad, South Woodtord, clerk, 1 share; L. M. Bowen, 23, Burgess Road, East 
Ham, clerk, 1 share; and W. W. Giles, 34, Manor Road, Stoke Newington, N., 
clerk, 1 share. No initial publie issue; the number of directors is not to be 
less than three or more than five; the first are A. M. Alexander, M.I.C.E., 
G. C. Mackrow, D. Urquhart, and A. F. Hills; qualification, £10; remuneration 
as fixed by the company. Registered office, Thames Ironworks, Victoria Dock 
Road, Canning Town, E. 


Scottish Electrobus Co., Ltd. (88,617).—This company was 
registered on May 2nd, with n capital of £100 in £1 shares, to adopt an agree- 


ment with the X Electric Accumulator Co., Ltd., and to carry on the business : 


of motor-car, omnibus, van and cab proprietors, jobmasters, contractors, &c. 
The first subscribers (each with one share) are:—G. H. Lloyd, 20, Half Moon 
Street, W., mechanical engineer; E. L. Oppermann, 21, Ashworth Mansions, 
Elgin Avenu», W., electrical engineer; H. C. Lloyd, 108, New Bond Street, W., 
gentleman ; G. W. Statham, 21, Lronmonger Lane, E. C., solicitor; J. McCanna, 
Y, Upper Chadwell Street, E. C., managing clerk; C. N. Jolly, 44, Stockwell Park 
Crescent, S. W., clerk; and W. H. Armstrong, 4, Bedford Place, London. No 
initial public issue. Registered without articles of association. 


Engineering, Electric and Construction Syndicate, Ltd. 
(88,633).—' This company was registered on May 4th, with a capital of £100,000 in 
£1 shares, to construct, equip and control electrical power and light supply 
works, telephonic, telegraphic, gas, water and hydraulic power works, railwavs, 
tramways, docks, harbours, piers, wharves, factories, roads, drainage and 
sanitary works, and other public or private buildings, works or conveniences, 
und to carry on the business of mechanical and electrical engineers, founders, 
contractors, &c. The first subscribers (each with one share) are :—I. B. Keith, 
13, Eliot Place, Blackheath, gentleman; C. K. Cartwright, Netherton, 
Cambridge Road, Bromley, Kent, clerk; J. P. Moore, 50, Kostrevor Road, 
S. W., clerk; ‘I. C. Wilkins, 1, Oakley Villas, Chelmstord Road, South 
Woodford, clerk; A. E. H. Sutton, 79, Carysfort Road, Stoke Newington, N., 
clerk; J. A. MacLean, 40, Norton Folgate, E., clerk; and W. Sinclair, 51, 


Streathbourne Road, S. W., accountant. No initial public issue., The number 


of directors is not to be less than three or more than seven; the first are C. G. 
Arbuthnot, H. L. Arbuthnot, H. R. Arbuthnot, L. G. Arbuthnot, and W. R. 
Arbuthnot; qualification, £500; remuneration as fixed by the company. 


Anglo-Nigerian Co., Ltd. (88,585).— This company was 
registered on May Ist, with a capital of EI, duo in £1 shares, to carry on the busi- 
ness ot traders, shippers, brokers, concessionaires, bankers, promoters, engineers, 
electricians, supptiers of gas, water, and electricity for light, heat and power, &c. 
The first subscribers are :—W. F. Boyle, 2, Ridgmount Gardens, Gower Street, 
W.C., African werchant, 25 shares; T. H. Smith, 84, Redbourn Avenue 
Finchley, N., gentleman, 25 shares; E. B. 8. Aston, 19, Dalmeny Avenue, 
Camden Road, N., engineer, 25 shares; J. B. Mills, Lyndhurst, Sandyhill Road, 
Wallington, Surrey, clothing manufacturer, 10 shares; J. G. Mills, Lyndhurst, 
Sandyhill Road, Wallington, Surrey, manutacturer, 10 shares; C. H. Brown, 8, 
Princes Street, Westminster, S. W., surveyor, 5 shares; and C. O. Spencer, 8, 
Princes Street, Westminster, S. W., surveyor, 5 shares. No initial public issue. 
Ihe number of directors is not to be less than two or more than five; the sub- 
scribers are to appoint the first; qualification, £25; remuneration as fixed by 
the company. Registered oftice, Boston House, New Bond Street, E.C. 


Cox-Walkers, Ltd. (88,588).—This company was registered on 
May Ist, with a capital of £10,000 in £1 shares (ordinary or preference), to adopt 
an agreement with Edward Cox-Walker, O. Cox-Walker, Edgar Cox-Walker 
and T. M. Cox-Walker, for the acquisition of the businesses carried on at 
“ Cox-Walkers ” and '* Cox-Walker and Sons,“ and to carry on the business ef 
electrical, automobile and general engineers, manufacturers of and dealers in 
electrical engineering and other goods, apparatus and appliances, &c. The 
first subscribers (each with one share) are: Edward Cox-Walker, Highfield, 
Coniscliffe Road, Darlington, electrical engineer; Mrs. E. L. Cox-Walker, 
Highfield, Coniscliffe Road, Darlington ; Miss E. M. Cox-Walker, Highfield, 
Coniscliffe Road, Darlington; O. Cox-Walker, 1, Upper Westbrook Road, 
Darlington, electrical engineer; Edgar Cox-Walker, Wood Leigh, Darlington, 
electrical engineer; T. M. Cox-Walker, Vane Terrace, Darlington, electrical 
engineer; and W. Heslop, jun., 8, Priestgate, Darlington, accountant.. No 
initial public issue. The number of directors is not to be less than two or 
more than five; the first are Edward Cox-Walker (governing director), Edgar 
Cox-Walker and T. M. Cox-Walker; qualification of governing director 
500 shares; of other directors 250 shares; remuneration as fixed by the 
company. 


CITY NOTES. 


The Berlin Underground Railway Co. 


THE report has been issued for 1905 of the Berlin Elevated and 
Underground Railway Co., which thus celebrates the ninth year of 
its existence as a company. The railway, which is partly high 
level and partly of the shallow underground type, now has a total 
length of nearly seven miles, and is to be extended a further 
length of four miles and a half in the course of the next few years. 
The principal items contained in the accounts are as follows :— 


XN 


1905, ^ 1904, 
Ordinary share capital se ++ 41,500,000 21.500, 000 
. f 118,985 118471 
e * ee 
Gross surplus .. I A 106,022 94,719 
Renewalfund . és M» A 17,500 15,000 
EUR es as ei ea 8,278 4,094 
Ne qw " es va as 77,628 66,822 
Dividend, percent. .. i» es 44 4 


In addition to the ordinary share capital the company has issued 
obligations to a considerable extent; the dividend paid in 1903 
was 34 per cent., and in 1902 4 percent. The number of passen- 
gers carried in 1905 was 34,530,000 as compared with 32,120,000 in 
the preceding year, and the average receipts per enger were 
1:488d. as compared with 1:483d. in 1904. At the end of 1905 the 
company had 846 workmen in its employ, or 55 in excess of those 


engaged at the end of the previous year. 


Great Northern Telegraph Co. of Copenhagen. 


AT ihe general meeting held at Copenhagen on April 28th, the 
chairman and managing director, Commodore E. Suenson, D.R.N., 
in rendering an account of the working of the company during 
the year 1905, stated that the company's cables had not suffered so 
much from interruptions in 1905 as in the previous year. In 
Europe there had been 15 interruptions on nine cables, and in 
the Far East 13 interruptions on five cables, not counting the two 
cables between Vladivostock and Nagasaki, which have remained 
closed the whole year. After the ratification of the Portsmouth 
peace in October, the company obtained permission to examine 
the condition of these cables and found both of them to be 


interrupted. Some of the breaks were repaired in December, 


but the year closed without the repair of some other breaks close 
to Vladivostock. The Pacific succeeded on January 14th this year 
in restoring one of the cables, and at the same time the Russian 
Government permitted the company to re-open its station at 
Vladivostock aud to resume the direct service between Vladi- 
vostock and Nagasaki, which had been suspended since February 
9th, 1904. The repair of the other cable had, however, to be 
postponed till the spring, the approaches to Vladivostock being 
ice-bound. In Europe the cable steamer H. C. Orsted was 123 days 
on active service, 13 of which were for the account of others, 
whilst in the Far East the Store Nordiske and Pacific were similarly 
occupied for 161 days, 62 of which were for the account of others. 

Owing to the interruption of the Vladivostock cables, the 
Vladivostock and Kiachta route remained closed to all traffic 
between Europe and the Far East, but was, as in 1904, replaced 
by the Peking-Kiachta-Irkutsk route. This comparatively satis- 
factory state of affairs lasted till November, when the revolutionary 
movements in Ruseia, and the strike of the postal and telegraphic 
employés in Russia and Finland, paralysed not only the service vid 
Peking-Irkutsk and on the lines in Siberia, but also the working 


of the lines in European Russia, including the connections between. 


the Libau and Nystad cable stations and the central station at 
St. Petersburg. The Danish staff at those places and elsewhere 
did not take any part whatever in the mutiny of their Russian 
colleagues; on the contrary, they stuckgenerally mostconscientiously 
to their duty until the wires were cut by the revolutionists. The 
latter, however, left the company's staff unmolested, and respected 
their firmness and devotion to duty. 

During the war and the peace negotiations the traffic receipts 
remained at about the same figure as in the corresponding period of 
1904, or even higher, but they naturally decreased considerably after 
the conclusion of peace, and particularly during the revolutionary 
disturbances in Russia, which decrease was still manifest. The total 
receipts for the year had, nevertheless, not been affected, thanks 
to an increase in the proceeds from participation in other telegraph 
undertakings, and also to a considerable increase under the 
headings Profit on Exchange" and“ Sundries.” The additional 
revenue had, however, been absorbed by an increase of expenditure. 
The financial result had been about the same as for the previous 
year. The board proposed to pay a dividend for 1905 of 124 per 
cent. (including the 5 per cent. already paid), and the altogether 
exceptional bonus of 114 per cent., or 24 per cent. in all, placing 
the same amounts as in 1904 to the reserve fund and the dividend 
equalisation fund. 

The contract for the cable to Iceland has been given to the 
Telegraph Construction & Maintenance Co. The cable will consist 
of two sections, one connecting the Shetland Islands with 
Thorshavn, the principal place on the Faroe Islands, and the other 
will be laid from the latter point to Seydisfjord, a small town 
situated at the end of the fjord of the same name on the East 
Coast of Iceland. The total length of these two cables will be 
about 600 n.m., including spare cable, and they will probably be 
laid in August. The station buildings and the necessary cable 
houses at the various landing places are under erection. The 
telegraph and telephone lines connecting Reykjavik, the capital of 
Iceland, on the West Coast with Seydisfjord and intermediate towns, 
will be constructed by the Government of Iceland, and at their 
expense, the company contributing about £16,800 once for all. 
This line has to be completed and opened by October 1st next at 
the latest. 

The company has obtained from the Swedish Government an 
extension of its concession similar to the one granted last year by 
the Danish Government. 

A German cable was laid and opened in 1905 from Shanghai 
(Woosung), connecting China with the Island of Yap, and with 
extensions to Guam and the Dutch Indies. These cables belong to 
the German Dutch Telegraph Co. Quite lately, in March and 
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April of the current year, the American Commercial Pacific Cable 
Co. completed their system between America and Asia by the 
laying of a cable between Manila and Shanghai, and of 
another cable between Guam and the Bonin Islands, which bave at 
the same time been connected with the mainland of Japan by a 
cable belonging to the Japanese Government. The mouth of the 
Yangtze River aud its narrow tributary, the Whangpoo, have now 
been crowded with submarine telegraph cables to such an extent 
that it will be extremely difficult to increase their number, aud still 
more difficult to repair those cables when breaks or faults occur. 
The owners of the numerous cables landing in China have made 
arrangements with the company for the general repairing and 


maintenance of their cables. 


Urban Electric Supply Co. 


Mr. F. E. GRIPPER presided at the Westminster Palace Hotel on 
Thursday last week over the annual meeting of the above 
company. 

In moving the adoption of the report (see ELECTRICAL REVIEW, 
May 4th), the CHAIRMAN said that last year was really the first 
that the whole of their stations had actually been in operation. 
The last of their stations, which they constructed at Newbury, was 
opened at the beginning of the year; and the policy of the board 
was not to deal with any further stations, but to devote the 
resources of the company tothe tborough development of tbe 
stations which they were working at the present time. The past 
year had been rather an anxious time for most electric lighting 
companies throughout the country. The competition which electric 
light had had to work against in connection with improved gas 
lighting had been very severe, and in many cases the result had 
been that electric lighting companies had had to take reduced 
prices for their supply. At the same time, consumers: had been 
inclined to economise. They had learned the most economical 
way of using the light, and had also the advantage of more 
efficient lamps. 
incandescent lamps gave them the same amount of light for a less 
amount of current consumed, so that in most cases there had been 
a falling off in the current consumed for each lamp. Of course, 
these conditions could only be counterbalanced by obtaining an 
increase in the number of consumers and in the number of lamps 
added to their mains, and also by an increased economy in the 
production of the current. The results of the past year's working 
showed a substantial progress in both these directions. The new 
lamps which they had connected during the year were just over 
80,000, which was a very large increase, the figures being 
raised from 215,000 lamps to 295, 000. Their profits bad 
increased from £21,000 to £27,900. The accounts had been 
presented in the same form as last year, and the detailed 
accounts of the working of each of the 13 stations 
could be furnished to any shareholder who might like to 
inspect them. All the accounts of each undertaking were kept 
separate, and were audited by the Board of Trade. Turning to the 
balance-sheet, they would see that the net profit, after deducting 
the head office expenses, including directors’, auditors’ and trustees’ 
fees, amounted to £26,297 12s. 10d. The debenture and loan 
interest absorbed £9,185 16a. 5d., leaving a balance to be dealt 
with of £17,111 16s. 5d., which was available for paying dividends 
on the preference and ordinary shares. The amount required to 
pay the 5 per cent. guaranteed dividend on both preference and 
ordinary shares was £24,702 14s. 10d., and the necessary balance of 
£7,590 had been paid by Edmundson's Electricity Corporation 
under the terms of their contract. The capital expenditure, which 
was shown in detail in the balance-sheet, amounted to £970,240, 
being an increase of £145,000 over last year. This expenditure in 
the past years had been partly for completing one or two of the 
stations, while about £44,000 had been expended in adding addi- 
tional plant and machinery to the existing works. The remaining 
sum had been required for largely extending the system of mains 
and in making connections for the new consumers. They had had 
very large extensions in connection with their Thames Valley 
undertaking in the Twickenham, Hampton and Walton dis- 


trict. They had now practically completed their system of 


supply mains, and their capital expenditure in future years would 
be very small compared with that of the past. All their stations 
were equipped for meeting a largely extended demand for con- 
sumers. One item which had not appeared before probably 
required some explanation, which was the charge of £1,666 on 
account of electrical exhibitions. During the year they organised 
a series of exhibitions in the various towns in which they were 
interested, to show the way electricity could be utilised for various 
purposes. The result of those exhibitions, although they did not 
appear immediately, would be lasting, and on that account the cost 
had been spread over three years, one-third being wiped out that 
year. During the year 20,000 preference shares and 30,000 ordinary 
Shares had been issued and fully paid up, and that practically 
completed the amount of capital they were authorised to issue. 
Last year mention was made of their baving to go to Parliament to 
get certain powers to overcome legal difliculties which had cropped 
Up in connection with their supply to Walton from their generating 
station at Weybridge, and they were successful in their application, 
notwithstanding the opposition of the Weybridge local authority. 
In the present session they were making a somewhat similar appli- 
cation with regard to Twickenham, and the Bill was being 
unopposed, so that they would not be put to any considerable 
expense. . 
Mr. Pacu seconded the motion. 


The Nernst lamps and high efficiency ordinary 


‘Replying toa SuaBEgHoLDEB, the CHAInMAM said that, under tho 
contract with Edmundson's Corporation it was provided that depra- 
ciation should commence at the end of that year. The guarantee 
extended to 1910, and it was provided that depreciation at the rate 
of 1 per cent, on the total amount of capital on works which had 
been in existence five years should be set aside. The question of 
preliminary expenses and discount on debenture stock was a matter 
which could not be dealt with until the guarantee time had expired, 
or otherwise it would mean that Edmundson's would have to be 
called in to define that. | 

A SHAREHOLDER pointed out that in the prospectus it was stated 
that £300,000 would be expended in the first year, and tbat in 1907 
the capital expenditure would probably be £650,000, whereas the 
company had expended £970,000. The revenue was estimated to be 
£42,000 in 1907 on a capital expenditure of £65,000. The company 
bad spent £970,000, and had a return of £28,000. He complained 
that there bad been reckless expenditure of money on small 
towns. 

The CHAIRMAN admitted that the figures mentioned were those 
of Mr. Medhurst, who was then the engineer, and he did not know 
that Mr. Medhurst was to blame, sceing that the estimate was 
made five years ago. He estimated that the actual cost would be 
24d. a unit, and the selling price 54d. per unit, which was a common 
price at the time. As a matter of fact, they had made something 
under 2d. a unit profit. Mr. Medhurst estimated that in 1907 they 
would be selling 2,800,000 units, but in the past year they had sold 
3,500,000 units. They had spent money in extending existing 
undertakings, and he thought they had been rightly advised in so 
doing. They had spent more than was anticipated at first, becanse 


| they had adopted a policy of giving facilities for intending cus- 


tomers to get a supply instead of waiting until they were forced to 
afford those facilities. He could not, of course, say what their 
revenue would be, but it was increasing regularly from year to 
year, and he believed that in a few years their revenue would 
justify the expenditure which had taken place. 


„  Raworth's Traction Patents, Ltd. 


AT the meeting of this company, held on 1st inst., the CHAIRMAN 
said that the result of the first year's working was entirely satis- 
factory. It was certainly not usual for a limited company exploit- 
ing a patent to pay a dividend after the first years working, but 
the company was capitalised on a moderate basis, and as the 
vendor's interest was made dependent on the success of the cem- 
pany, almost the entire cash resources of the company had been 
available for the purposes of the business. After reviewing the 
accounts the Chairman said that as regards the company's inven- 
tions, it had been known for many years that the shunt-wound 
motor was a desirable traction motor, but prior to the advent of 
this invention no successful application of the snunt motor for 
traction purposes had been made. The series motor achieved no 
success until the present series-parallel controller could be entrusted 
to be usod by an ordinary car driver. The shunt motor up to the 
present time was in the same position and waited for the controller. 
The regenerative controller, as now made by this company for the 
shunt motor, was, to all appearance, like the series-parallel con- 
troller, and they believed that it would prove equally efficient and 
trustworthy. When they commenced business the company held 
patents covering the principle of the new system, and they had a 
controller which gave good results, but it did not satisfy every one; 
in the first place, it was not like the ordinary controller; secondly, 
it did not do all the ordinary controller did ; and, thirdly, it did 
not put the motors in parallel. He thought it was a matter of 
congratulation that these results had been achieved in so short a 
time, and at so small an expenditure. It was largely due to the 
satisfactory arrangements made with Mr. Raworth, who became 
managing director at a comparatively small salary, and to their 
having acquired the services of {his two sons, as assistant engineers. 
It was very largely due to tbis combination of experieuce and 
youthful'energy, that the development of the company's patenta 
had been so successful. 'The directors considered the outlook pro- 
mising. They had no doubt many difticulties before them, as was 
always the case when introducing on to the market anything new 
which came into competition with old-established practice and 
conditions, but acknowledging that there were difliculties was half- 
way to overcoming them, and it was the intention of the board, 
step by step, to fight their way through these difficulties, which 
could and would be overcome. 
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Kalgoorlie Electric Tramways. 


THE second ordinary general meeting of the above company was 
held on Wednesday at the Chamber of Commerce, Salter’s Hall 
Court, under the chairmanship of Mr. A. H. P. Stoneham. 

In moving the adoption of the report, the CHAIRMAN said the 
figures spoke for themselves, and he thought the shareholders would 
agree that the results recorded were very satisfactory, and to many 
of them they would be very astonishing. The town of Kalgoorlie was 
still a new town, and he found a good many people were under the 
impression that it was still a mushroom mining camp. To those 
people it would come as a surprise to learn that upwards of 3,300,000 
people were carried during the past year, and that the cars travelled 
683,827 miles, which was more than 13,000 miles per week, and 
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nearly 2,000 miles per day. It would also come as a surprise to 
Pant ponie to know that the receipts averaged upwards of £1,000 per 
week, the total for the year being £53,512. Last year he explained 


that although the traffies were very satisfactory, the price they 
were paying for power was so exorbitant that he feared there would 


be nothing for them to do but to build their own power house, 


although, perhaps, it was foolish to do so with such a fine installa- 
tion at hand as that provided by the Kalgoorlie Power Co. They had 
always worked in the most friendly arrangement with the Ka]- 
goorlie Power Co., and the question of price was the only difference 
between them. Perhaps they would wonder why they made such 
a contract at such a high price in the first instance, and the answer 
was that if they had erected their own power house, it would have 
been 18 months or 2 years before they could have commenced work- 
ing. They, therefore, made arrangements with the Power Co. on 
the understanding that as the first and largest customer, they 
should always receive the most favoured nation treatment. 
"Well, events moved very quickly in Australia, and at the time 
the agreement was come to, it was thought that Sir J. Forrest's 
gigantic scheme to pump fresh water from Perth to Kalgoorlie 
would be a failure. As it was it had proved a gigantic success, and 
Kalgoorlie was now supplied with fresh water through a pipe line 
from Perth, a distance of 390 miles. The result. of this water 
supply from Perth was that the Power Co, were able to produce power 
at a much cheaper rate than they were formerly able to do, and 
their company consequently claimed a corresponding reduction in 
the price they paid for power. Needless to say, the directors of the 
Power Co. wished to do their ‘best for their own shareholders, and 
the result was long and complicated negotiations. He was glad to 
say these negotiations had resulted in the price for power being 
reduced from 4d. to 22d. per unit, and he believed this would be a 
satisfactory arrangement for both companies. He would take that 
opportunity of paying a tribute to the efficient way in which the 
Power Co. was managed, for they bad never had a breakdown on 
their system owing to a defective supply of power. The negotia- 
tions he had referred to necessitated the drawing up of all sorts of 
legal documents on behalf not only of the company, but of the 
debenture-holders, whose consent had to be obtained, and this 
accounted for the large item which appeared under the head of 
law costs, The profit for the year was just under £16,000, and by 
the saving of £4,000 a year on the cost of current they anticipated a 
profit of £20,000 at the end of the current year. e whole of the 
cost of the negotiations had been charged to this year’s account, 
although they might fairly have been charged overa period. The 
interest and sinking fund on the A" and "B" debenture stock 
amounted to £15,000 per annum, and this would redeem the “A” stock 
in 17 years and the “B "stock in 9 years, so that they could reckon on 
£5,000 surplus over and above the interest and sinking fund. They 
might want to know whether that profit could be relied upon after 
making proper allowance for repairs and maintenance, and he 
could assure them that every attention was paid to that, and such 
expenses were charged against profit and loss. It had been 
suggested that the poles and sleepers might be eaten by the white 
ante, and would require renewing, but at Perth they had lately taken 
up sleepers and examined poles which bad been in vse for 13 years, 
and they were in an absolutely perfect state, which showed the 
wisdom of using Australian Jarrah wood. Asto the permanency of 
Kalgoorlie, he believed in it, and the construction of permanent 
buildings, and the laying out of parks showed that the Australian 
people were convinced that it was going to last. Some people also 
thought that the motor-'bus was going to sound the death knell of 
tramways. Well, he was frequently in France, and although the 
French people were willing to make motor-'buses and sell them to 
English companies, they did not see them on the streets of Paris. 
He had come to the conclusion that the French people knew better 
than to risk their money in that way. They did not believe in 
running them tbemselves, and neither did he. 

Mr. C. C. BAKER seconded the motion. 

Mr. BEALE, an Australian trader on a visit to England, spoke in 
eulogistic terms of the company’s service in Kalgoorlie, and said 
there were finer tramways there than in Chicago and New York. 

The report was then adopted. 


Madras Electric Supply Corporation, 


Tre statutory meeting of this company was held on Wednesday 
es Salisbury House, London Wall, Mr. A. M. H. Walrond in the 
chair. 

The CHarRMAN said that it would be remembered that the com- 
pany was registered on January 27th, 1906. "The draft of the pro- 
spectus was submitted to the Madras Government and approved by 
them, who also sanctioned the transfer of the statutory powers or 
licence and the creation of the mortgage charge. The prospectus 
was issued to the public on February 12th, inviting subscriptions 
for £300,000—£250.000 in construction debenture stock and 
£50,000 in shares, The issue was apparently popular, for within 
an hour of the issue the debenture stock was over-subscribed, and 
the directors had some considerable trouble in settling the allot- 
ments. They wentto allotment on February 17th, and 50 per cent 
had since been paid up. He thought they would consider it very 
satisfactory that the cost of 1aising this £300,000 was only a little 
over 2 per cent., which compared very favourably with most other 
issues. ‘There was naturally very little information which could 
be given to the shareholders as yet. They bad secured, on what 
the board considered very favourable terms, a site for the gene- 
rating station, which was large enough for any future extensions 
and was situated in a favourable position adjoining the railway and 
canal. They bad appointed Mr. E. C. St. John as chief engineer of the 
company. He sailed from England on April 22nd, so he would shortly 
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Western Telegrap! 
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Chelmsford Electric L 


THE report for 1905 states that the net 
with £3,819 in the preceding year. Aft 
forward from 1904 and providing for det 
loans, &c., there remains an available bal 
nections to the mains at December, 1905, 
increase of 1,832 lamps, The amount ex 
tenance of machinery and mains (£477) bi 
fund account, as previously, together wit! 
obsolete plant. The balance of renewals 
31st, 1905, was £1,665. The directors | 
the rate of 6 per cent. per annum on th 
£2,235, to set aside £800 as an addit 
account, to write off £200 from the pre 
and to carry £241 forward. 


> 


The annual ordinary general meeting 
on Wednesday at the offices of the c 
London, E.C. 

The proceedings were conducted in 
representatives was informed that the re 
motion of the chairman, Mr. C. Jowell 7 


—Ó —— 


1 


vol. 68. No. 1,485, May 11, 1908. 


THE ELEOTRICAL REVIEW. 


Mansfield and Distriet Light Railway Co. 


Mr. W. 8. B. McLaren presided at the second annual meeting 
held on May 3rd at Mansfield, and in moving the adoption of the 
report he said that they were now carrying passengers at a rate which, 
if it were maintained, would amount to something like two milliona 
in twelve months. When they had only four and one-third 


miles of line open their earnings were at the rate of £101 per week. 


When they had seven and one-third miles open the earnings were 
at the rate of £205 per week ; and for the nine weeks during which 
nine miles had been open the earnings had been at the rate of 
£290 per week, showing that with each extension of the system 
the earnings had largely increased. They had called a meeting for 
the 15th inst. in London to sanction still further extensions. They 
had an agreement with the Mansfield Corporation for paying a 
certain rate up to 200,000 units and another rate for any con- 
sumption above that; and he did not think it would be an unfair 
thing to ask the Corporation in return for further extensions, that 


if they increased to a large extent this consumption of their 


electric power, they should make a further reduction for that 
larger quantity. The proposal to carry coals had excited a good 
deal of local interest. A committee of the Corporation reported 
in the first instance in favour of the proposals, and tbe B. of T. 
were quite favourably inclined to it. But at a meeting of the 
Town Council held a week or two ago the recommendation of the 
committee was reversed and speeches were made of a somewhat 
alarmist nature, foreshadowing that they would disturb the 
slumbers of the population by apparently carrying vast quantities 
of coa] the whole night long, so that nobody along the line of 
route would be able to sleep at all. These speeches were made 
under a very considerable misapprehension of the actual facts of 
the case. He believed that the whole of the coal that they were at 
all likely to carry, or to be asked to carry, would be carried without 
the slightest difficulty during one hour out of the 24 and probably 
it would be all carried between the, hours of seven and eight 
o'clock in the morning, when nobody perhaps would be asleep, and 
no great amount of traffic in the streets would be inconvenienced. 
He trusted, therefore, that the matter would be looked into again 
by the committee of the Corporation and that their objections 
would be withdrawn. But the company under its Act had power 


to carry coal; it had power to carry minerals of any kind and 


goods traffic, and it was simply for the Corporation to determine, 
or assist in determining, under what regulations it could be carried. 
They had no power to prevent it. They had only been in opera- 
tion for a few months, and up to December 31st they had earned 
their preference dividend. They had also earned what would have 
yielded a small dividend upon tbe ordinary shares, but they did 
not think it desirable to declare a dividend upon the ordinary 
shares for these few months' work. | i 


- 


Oswestry Electric Lighting and Power Co.—The 
annual meeting was held on Monday last week, Mr. A. Wynne 
Corrie presiding. The directors reported that during the year a new 
Lancashire boiler had been installed, the steam pipes had been 
rearranged, the boiler house increased in size, and the engine room 
improved, thus bringing the works and plant thoroughly up to date. 
The available balance of profit amounted to £628. The directors 
recommended a dividend of 44 per cent. per annum, and that £200 
be placed to reserve. The chairman said he considered the report 
to be the most favourable that bad yet been presented. The cost 
of generation and distribution of electricity was £1,153 in 1904, 
compared witb £996 in 1905. The saving of about £150 was largely 
owing to the reduction of the coal bill and to the managing director's 
skill. The sales in 1904 amounted to £2,178, compared with a 
decrease of £102 last year. The reason for this was that the 
directors had encouraged the consumers to use indicators. The 
company got nothing out of the indicators, but the users profited to 
thetune of £102. Mr. Bremner Smith, in seconding, said that. the 
alterations, though costly, would result in increased saving in the 
coming year. They had been carried out to prevent waste, and they 


were doing this very effectually. 


Sao Paulo Tramway, Light and Power Co.— The 
report for 1905 states that the gross earnings were 81, 908, 405, an 
increase of $489,067, or 34 per cent. The operating expenses 
increased by 40 per cent., and the net earnings were 31,238,473 (an 
increase of 31 per cent.) The dividends paid amount to 8 per cent. 
perannum. "There was a large increase iu the supply to power con- 
sumers, At Parnahyba the extension of the power bouse was com- 
pleted, and the fifth generator and turbine were placed in position. 
This installation necessitated the building of a new tail race, and 
same was built sufficiently large to allow for the installation of two 
additional 5,000-H.p. units when necessary. In the sub-station at 
Sao Paulo there were installed a new bank of transformers and a 
synchronous motor-generator, working in connection witb the fifth 
unit at Parnabyba. ‘lhe high-tension switch gallery was extended 


do receive additional panels, and the lightning-arrester house was 


enlarged to permit of a better arrangement of lightning arresters 
and automatic switches. A storage battery plant is now being 
erected of sufficient capacity to operate the entire system in case of 
a shut-down. It is expected the battery will be in operation by 
May 1st next. To meet the increased demand upon the service, it 
was found necessary to construct additional track mileage of over 


12,000 ft. 


South London Electric Supply Corporation.—The 


-company reports having sold during the quarter ended Lady Day 
last, 2,682,815 units, realising £21,000. The figures for the corre- 
sponding quarter in 1905 were 2,457,880 unite, realising £20,640. 


and the expenses £1,153, leaving £23,905. 


x 


Castner-Kellner Alkali Co,—The report for the year 
ended March 31st shows a net profit of £68,847, plus £12,798 
brought forward ; £30,000 is to be appropriated to depreciation 


reserve, increasing it to £115,000; a dividend at the rate of 8 per 


cent. per annum is to be paid for tbe last six months, making, 
with the interim dividend, 6 per cent. for the year, leaving £14,548 
fo carry forward ; £5,000 has been employed in reduction of the 
debenture debt. 


Submarine Cables Trust.— From the report for the 

year ended Apri) 15th, it appears that the revenue was £25,058, 

After providing 

£18,962 to meet payment of the coupons, £4,921 has been trans- 
ferred to redemption fund, leaving £115 to carry forward. 


Calcutta Electric Supply Corporation.—The report 
for 1905 shows that there was an increase of 283 per cent. in the 
number of units sold. The gross revenue from all sources amounted 
to £73,472, the working costs, including a provision for renewals, 
were £38,871, and the net revenue was £33,720. The capital 
expenditure was increased by £73,774 during the year. In view of 
the capital outlay, the amount set aside for renewals fund has 
been increased from £11,000 to £15,000. The sum of £5,477 has 


been expended in repairs and renewals, £628 has been written d 
he’ 


and £31,590 is carried forward as a reserve for renewals. 

directors recommend a final dividend at the rate of 104 per cent. 
per annum for the half year, making, with the interim dividend, 
84 per cent. for the year, and £4,649 is carried forward. 


Kobe Electric Light Co.—The  Anglo-Japanese 
Gazette says that the report for the six months to December 31st 
shows a net profit of Y32,390. Of this sum Y3,000 is placed to 
reserve fund. A dividend at the rate of 10 per cent. per annum is 


recommended. | | 

Stock Exchange Annoancements,—Applications have 
been made to the Committee to appoint a Special Settling Day in 
and to grant a quotation to— 


Manx Electric Railway! Co.—22,900 five-and-a-half per cent. enm. pref, 
shares of £5 each, fully paid, and scrip (fully and partly paid) for £200,000 Four- 
and-a-Half per Cent. First Mortgage Debenture stock. 

And to allow the following securities to be quoted in the Official 
List:— : 

Urban Electric Supply Co., Ltd.—Further[issue of 30,000 Ordinary shares 
n each fully paid, and 20,000 five per cent. cum. pref, shares of £5 each, 

ully paid. | 


St. James’ and Pall Mall Electric: Light Co.— 
For the quarter ended Lady Day the company sold 2,377,044 
units, estimated to produce £32,084, as against 2,939,361 units, 
which produced £33,333, for the corresponding period of last year. 


Craigpark Electric Cable Co,—The accounts for the 
year ended March last, showed a profit, including £1,018 brought 
forward, of £5,964. Out of this sum an interim dividend of 6 per 
cent. was paid to preference shareholders for the half-year ending 
September 30th last, and the directors now recommend that £304 
should be written off preliminary expenses and £1,000 written off 
for depreciation ; that £1,500 should be appropriated to pay a 4 per 
cent. dividend on the ordinary shares for. the year, and that £911 


be carried forward. 


Wolverhampton District Electric Tramways, Ltd. 
The report for 1905 states that the total revenue amounted to 
£22,312, and after deducting expenses, including debenture interest, 
repairs and maintenance and depreciation, there remains a profit of 
£2,132, plus £607 brought forward. The directors recommend that 
£500 be placed to reserve fund, and that a dividend at the rate of 
1j per cent. per annum be paid on the ordinary shares, leaving to be 
carried forward £242. In association with the other tramway com- 
panies, whose lines are operated by the joint committee, a parcels 
and goods carrying business was commenced on November 1st last, 
and up to the present has met with considerable success. 


Prospectus,—Mezwan Consolidated Electric Ch., Ltd.— 
Subscriptions have this week been invited by the Bank of Scotland 
for $7,500,000 of general consolidated first mortgage gold bonds 
(5 per cent.) at £93 10s. per $500 bond. The object of the com- 
pauy i8 to acquire and consolidate the tramway systems in the 
city of Mexico, and the surrounding Federal district. The company 
has acquired the controlling interest in the capital and debentures 
of the Mexico Electric Tramways, Ltd. There are 160 miles of 
track in operation (90 of which are electric), and there are 600 
cars. The steam-power station already working has a capacity of 
3,200 Kw.,and acontract has been made with the Mexican Light 
and Power Co., Ltd., for supply of hydro-electric power up to 
7,000 H.P.; 4,000 Kw. of motor-generator and sub-station plant are 
constructing. This plant will be ready by October 1st this year, 
aud thereafter the steam-driven station will be used only in 
emergencies. As steam coal costs 36s. per ton, a great saving in 


operating expenses is expected. 


West Coast of America Telegraph Co.—The report 
for 1905 states that the gross receipts were 450, 808, as against. 
£42,337 in 1004, The working expenses were £31,114, as compared 
with £28,118. After providing for interest on debentures and 
income bonds, £10,000 is placed to the general reserve and £2,000 
to the maintenance ship's reserve, leaving £1,661 to carry forward. 


West India and Panama Telegraph Co.—The 
directors have decided to recommend a dividend of 48. per share on 
account of arrears of dividend on the first preference shares, 
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Locality. night the | of | Total to date. miles 
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" .——Fleetw'd » 5 580 PE 587 18 4,909 * 236 825 ee 
— Bo SC MEUM | nr Me qu 
n . ° » , Cx , + + 
Bradford  .. eo} 538, 150 —1, 404 5 22,815 | + 1, 5838 
Brighton oo | v 6| 1,608 — 428 b , 9 6 95 
Bristol oe ee » 4 9,211 —1, 177 ee ee ee 28:5 oe 
Brit. Elec. Trac. Co 
Airdrie .. .. Apr. 27 441 | 36 17 8,850 + 379 3˙65 
Barrow...  ..| » 2 499 |-- 68 „, 8,616 | + 282 5:81] `” 
]Birmingham (City) , 27 | 11,298 |— 907 „ | 87,972| — 4,462 145 
Birmingham (Mid.) ,, 27| 8,127 — 951 „ 23,440 | — 6,383 12˙255 
Devonport "e n j| 933 — 72 9 7,088 | — 350 | 8-85 i 
Dudley—8to'rb'ge| „, 37| 2,101 . 54 „ 13,222 f 8132125] ` 
Gateshead. . ..|» 27 1.947 |n . 15,583 | + 737 1125 
Gravesend, N'fleet; „ 27 519 j+ 29 | „ 3,508 + 164! 655 .. 
Greenock .. " » 27 1,824 |+ 37 | ,, 10,028 | + 7441725] °° 
Hartlepool oo} op 27 601 T 97 „, 4.387 + 267 672 
Leamington ` „ 27) 406 ＋ 28L] , 2,402 | + 1,117 8 |... 
Merthyr .. ...| » 27 463 |— 29 T 8,106 | — 2:9! .. 
t Metropolitan ae 1$ 27 7,880 + 2,722 $9 50,701 + 16,788 22 ee 
Middleton. * oan 99 27 885 + f 49 97 5, 178 4 370 8'5 è 
Oldham — Ashton , 27 1.274 — 32 „ 8,932 | + 332 918 ., 
Peterborough . » 2l 305 — 89 „ 1,790 — 103 5˙381 °° 
Potteries se . ge 27 8,728 + 167 50 29,481 + 1,687 29 ee 
Rothesay ee m » 21 469 + 111 T 1,378 + 999 2°15 ae 
Southport oe TI 27 779 T 57 » 4,322 + 120 8°17 we 
South Staffs. . 99 27 1,888 + 258 97 13,291 + 2,086 18°87 ee 
Swansea ..  ..| » 27 1,80 ＋ 369| „, 12,600 | + 4,947 | 55| °° 
Tynemouth e|» 27 566 {+ 47, ,, 8,085 | + 1|875|.. 
eston-s-Mare ..| ,, 25 290 T 68 „ 74 | 4. jg] 
Wolverhampton D. ,, 27, 1,03 4 139 „ 6,565 | + 696 14:76| `. 
t Worcester. . ee [T] 27 688 5 96 90 4,120 — 867 5°75 ve 
Yorks. Wool. Dist. 97 27 2.058 + 538 »9 14,181 + 1,886 17 ee 
Miscellaneous. » 27 | 4,532 « 127 „ 60,210 | + - O78] .. |... 
Burnley oe ee ay 5 2.224 + 144 oe e oe 7:6 ee 
FFF "P ai a " zd [ 94 A 1103 — 92 85) „ 
u ee ee oe pr. , ee 9, ae 10°5 se * 
Cardiff ee ee TT 28 4,193 — 152 4 8,086 — 501 15:87 2s 
Carlisle 28 .. | May 5 $42 96 | 18 2,942 |+ 90 „ 
Chatham and Dist. | , 3 1,184 — 291/18 10,551 — 212 988 1 8 
Colchester ..  ..| Mar. T|. 621 — 5 31 " A a 7h |- 4 
8 ee oe ee May à x E 35 18 17018 — e 9: UN 
ar ington oe ee [T] TEF 5 D t + h 4°87 ee 
Derwen ee ee [T] 5 FEE ore 95 s der P 0 "Ee " 
over ee oe 7 I * s 
Dublin . 9,677 — 793 18 | 82,293 p 1,855 | 48:5 T 14 
Dundee oe @e 99 ^ 2 1,955 + 285 i 50 47,519 + 5,030 8 ee 
East Ham , 5; 1,684 — 63; 5 | 470. 710 B Cf 3 
Exeter @e Land | ?9 4 183 — 185 | 5 E 1,366 + BO 4°25 | ve 
Glasgow — .. „„ 5, 32,011 |-- 1,057 | 48 | 762,121 460,651 | 79 ＋ 6 
1Gloucester eo oe | Feb. 21 | 221 t 12 oe ! ee ee ' 16 ee 
Hastings .. Apr. 26 1, 258 MEUM m ac | TE ats 
|Huddersfield . May 5 1,829/+ 70 5 7.514 , 6867 28 
Hull ee ee . [T] 5. 4,148 — 164 b i 11,078 — 73 13. oe 
| Hford is .. | Apr. 28 495 — 121 4 | 2,004 + 192 |687|.. 
Ilkeston ee ee May 2 | 209 |— 50 5 689 —. 4 Bb és 
Ipewich E" „ ub 691 |— 184| 5 2,008 + 8,106 ,, 
Isle of Thani. „ 5 751 — 888 18 5.250 — 245 11 
Kilmarnockckkxg „ 5 282 — 90 51 7.880 is 4:19 | .. 
Kirkoaldy .. „ 2 470 — 15 get i pru 75 
Lan“ kshire Trm. Co. ,, 2 1,806 |+ 813 | 18 | 4988 + 8,418 | 19:5 f 8:9 
T .. | Apr. 28 | 19,856 : 4 | 24,947 + 1,672 | 89°6 14 8 
Din Ne .... May 5 92245 — 2 s 191017 4 3,840 Pa 
Leit „ 5 o | „817 T +1 
Liverpool .. .. | Apr. 28 | 21,583 |—1,828 | 17 175,683 '+ 5,537 | 104 |. 1 
ULC.C. .. .. „ 21 28968 1, 466 8 83,410 + 7,585 | 99:6 —1˙1 
London United ..| May 4 | 10,991 |—1, 09 | 18 94,828 |+ 5,570 : 
Lowestoft .. „ 5 290 |-- 7892 4112,— 128 | 85 | .. 
. .. „ 6 21,224 — 657 Db 65,041 |+ 3,578 | 84 
Nelson es — x ve os oe oe ss so 
Newcastle .. „ t| 7.359 — 486/ 5 19.80 887 lass) 7. 
Newport .. „ 51.288 — 141 5 3,007 i 1€8 14·5 T 1˙6 
Northampton ej y 4 749 |— 206 5 2,028 |+ 41 65 | .. 
Oldham — .. „ 6 3.172 |— 103 6 | 10,46 |-- 455 [28-9514 1-6 
| Pontypridd ee Apr. 25 142 |— 25 4 758 — 43 8:6 ee 
Portsmouth. .. May 5 8,120 — 1,004 5 9,357 — 115 14. 
eat ee ee 99 2 1,262 vU 15 5 2.849 ee 3 10 oe 
e in ae eo » 8 1,092 = ry E, * 7˙5 e? 
Rochdale .. wel gy 1,741 |+ 687 5 5,171 , 2,285 21˙2 4 5:8 
Rotherham .. „ 8 845 — 98 5 2,292 + 189 938 
Salford PT ¿. Apr. 80 7,944 |— 862 4 18,745 T 163 98-9] .. 
{ Southampton „ „ 2 884 |— 18 43 4,185 + 131 A 
Southend-on- Ses. „ 3 581 — 182 5 1.666ͤ P 69 8 |.. 
Italyb'dge, Hyde, 40 Apr. 21 807 j+ 100 3 2,450 s EL ous 
Stockport "Mn 2,049 |-- 722 | 4 3,778 (+ 1.495 t66 |+ 4 
Sunderland.. — . . May 6 2,418 |— 126 5 6,758 1 484 [10:87] .. 
Swindon . „ 2 324 |— 89 51 877 — 800 44|.. 
D cadi Pi mi bee 
Arrin n.. ee AT. + * ' 2 g + £ 
West Ham .. . May R| 3,0966|4 681! 5 11,205 J 4,562 | 14:7 J 87 
Wolverhampton .. „ 2 467 os x x T 10 
+Yorks. W. Riding Apr. 29 719 — 282 17 12,486 es n E 
Baker Bt.-Waterloo | May b 2,818 ; 8 11,889 : "n 8:25 | .. 
Cen, London Riy...| „„ 6! 13,491 |— 79 18 122.821 — 4,091 6 
City & 8. Lon. Rly. | „ 6 5.435 — 127 | 18 | 52,09% + 67 625 
Dublin-Lucan el „ 4 196|— 64 18 1,741 — 914 7 |, 
G. N. and City Rly. | „ 5 3,562 208 18 | 92,465 + 1,276 8˙5 
L’poo) Overh'd RI). 6 2,754 — 505 18 25,088 — 1,830 6°65; . 
Mersey Railway „ 5 8466 [4+ 16 18 | 30,877 4 1,662  45|.. 
Metropolitan Hly... | „ 6 90,909 4,890 | 18 | 296,574 — 12,817 | 70:5 
Met. District Rly...^. „ 6 15,817 41,447 18 | 143,186 . 8.240 24 
Anglo-Argentine . 6 30,598 142,657 18 270,282 427.519 49 
Auckland .. Apr. 10,083 901 17 | 41,875 / 2,211 18-64 
S Brisbane e 11,452 [ 1.6277 vx id i3 à 
Brit. Colmnbia Rly. Mar. 14,716 |4 9,207 | 89. | 141,901 77.2944 
Bu'n's A’r'sE.T.Co. Apr. 7 2,771 '+ 553 14 19.791 4,842 ; 24 $a 
Buln's A'r's-Blgr'no . 20 7.168 |4 2€5' 17 | 60,098 |+ 4.56. 
Calcutta - .. Muy 5 5,705 f 809 us : E 
fCupe Electric T. Ld.| Mar. 16,188 aise | ien 
Geneva s| v , 6,485 oe T - oe „ TT 
Perth W. A.) . May 4°: 2,951 '+ 17 18 d 27,443 '+ 1,3295 '24'25 + 63 
Compered with the corresponding goan of 1906. t One week only, 
Includes horse, steam and o receipte, § One month, 
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STOCKS AND SHARES 


Wednesday Afternoon. 


Moxz*v has again assumed the paramount position as the rincipal 
influence affecting markets. On Monday the Stock xchange 
talked of a 5 per cent. Bank Rate, and Consols dipped beneath 89. 
Since then, apprehension has been somewhat allaycd by reported 
movements of gold. from Paris to the United States, and the tone 
of the markets became more confident. "There is no real settlement 
of public confidence, however, and the consequence is seen in the 
pronounced disinclination of investors to trust their money to 
stocks and shares. A few new issues appear from time to time, but 
there are dozens more awaiting days less unpropitious for an appeal 
to the public's pockets. ‘I'he 5 per cent. gold bonds of the Mexican 
Consolidated Electric Company, offered at 91 per cent., are a very 
fair speculative investment; the directors are not the cort of men 
likely to allow their names to be associated with the concern if it 
had not a clean chance of prosperity. On the other hand, the 


: Electrobus shareholders who want their money back can get it by 


applying, which is an honest step for the board to make. Appli- 
cants should thankfully grasp the opportunity thus held out to 
them of obtaining the return of their subscriptions. 

Pronounced flatness remains the feature of the market in Under- 
ground Railway stocks. The-decline, even since the end of last 
year, has now assumed serious proportions, as can be seen most 
readily by a tabular statement :— 


| 


- Stock. Dee. 30, 1905. Now. | Fall. 
| 
Baker Street and Waterloo Debenture 101 96 6 - 
Central London Ordinary 94 90 "4 
j $5 Preference si si 102 100 2 
" „ Deferred i T » 8C! 804 6 
Charing Cross Debenture ‘ie - . 9q 91 34 
City and South London.. m Ws T: 45 42 8 
Great Northern and City Preference x 6 83 17 
Great Northern Piccadilly Debenture A 94 4h 
Waterloo and City vs aN as s 95 1004 +h 


! 


Forthe rise in Waterloo and City stock there is of course a 
reason quite distinctive as a market cause. When we come to the 
list of the Metropolitan and the District Railway stocks, the fall is 
still more pronounced, as may be thus eeen :—  - ` 


Stock. Dec. 30, 1006. Now. Fall. 
e y / tt E 
Metropolitan Consolidated  .. us TE 87 694 | 17} 

En 34 Debenture Q^ dud 103 102 1 
"n JA Debentnure 101 J01 D 

3) 34 Preference ra 101 96 6 

‘i 34 ' A" Preference. 100 95 | 5 

i Consolidated Preference 103 944 8¹ 
District Ordinary : e bi 354 24 nį 
„ b Debenture 1515 153 * 13 
is 4 Debenture  .. 102 102 — 
„ 4 Debenture, 1903-5 101 100 | = 
js Ser Preference.. e Vs T 86 69 17 
A ‘i in (Assent) 1.1. | 724 22 — 


With reference to the last stock in the list, the 5 per cent. 
Assented Extension Preference of the District Company, it must be 
remembered that the interest is guaranteed by the Electric Rail- 
ways Company of London. ! 

Turning from this extremely flat subject, we ccme upon more 
peace—albeit, perhaps, of a rather hollow kind—in the Electric 
Lighting list. Once more the prices present an almost unbroken 
array of changelessness. Metropolitan Ordinary are 4 lower at 81, 
and beyond this, no alteration is to be noted. Business in the shares 
is very quiet, and there is a disposition upon the part of proprietors 
to await further L. C. C. developments before buying or selling. 

Were it not forthe vagaries of the Anglo-Americán group thc 
Telegraph section would also command little general interest. 
But Anglo A" makes an excellent gambling-counter, however dull 
the days, and the strength of the stock is well maintained, another 
14 advance. having taken place. The Ordinary, however, has 
parted with the rise of a point which it annexed last week. Indo- 
Europeans fell 2, the price now being 57,the decline being con- 
nected with the impression that shares perhaps held by Mr. W. S. 
Andrews (who died last Friday) might come to market. Eastern 
Ordinary is down 1, and the drop in Great Northerns is continued 
to a similar extent. West Coast of America gained 3 to 16s. 3d., and 
at 83 West India and Panama Prefs. are the fraction lower. The 
former movement is due to the growing prosperity of the company, 
as disclosed in the report just out. Submarine Cables Trust Cer- 
tifieates remain about 1771, although the accounts for the year are 
good, showing an increase of some £800 in the net profits. Globe 
Telegraph Preference have receded to 143. The annual report is 
very fairly good. "Telephone issues call for no comment, National 
Second Preferences losing 10&, and the Third Preference putting 
on half-a-crown to 53. 'l'he 4 per cent. Debenture stock improved 
slightly. 

Manufacturing descriptions exhibit a little irregularity. Tele- 
graph Constructions are a pound lower,and British Aluminium a 
shade harder. ‘The Welsbach Incandescent announces a dividend 
on its ordinary shares of 5 per cent., but the figures shown in the 
report are not 80 good as those of the previous year. 

With regard to traction issues, all there is to say can be summed 
up in noticing 8 fall in Anglo-Argentine ‘Tramways Ordinary to 84, 
i rise in Calcuttas to 94, and a fall of lvs. in Potteries Preference 
to 84. The market in Potteries shares being very narrow, it does 
not take much offering or bidding to alter the quotations of the 
shares, 


— — 


2 


a rum -my oa’ 
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SHARE LIST OF ELROTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 
| | Business done Rise + 


Btock | Olosi | _Closi 
Present or Dividends for the last ORDR- ng week ended 
NAME. notations Quotations or 
Iosue, ede four years. p ?nd. Mny 9th, gu oa Fal — 
| I f 1909, | 1908. | 1904. | 1906. Higbest; Lowest. 

17,700 | African Direct Telegraph, 4 % Debs... ..  ..| 100 4 4 x 1 4% 99 —102 £9 —102 ed, e T 

Co.'s shares, Nos. 1 to 95,000 10 i i N ; 4 *. T mm 

155, 6003 Do. do. 6% Debs., Nos. 1 to 1,260 Red. | 100 Nil Nil ih | 5% 88 — 88 83 — 88 84 " 
702,600 | Anglo-American Telegrap — d .. | Stock | 60/6 | 61s. 81% 67 — 69 66 — €R 61 —1 
8,148,700 | Do. do. do. 6% Pret. Stock | 6 6% 6% | 114 —115 114 —115 ud 114 " 

8,148,700 . . do. do. De S00 2. | Btook . Qs, il 4% 227— 28 24 — 243 24 23 +13 
50,000 | Anglo-Portuguese Tel., 595 Mort. Deb. Stock Red. | 100 m " : 101 —108 101 —103 A ET 
44,000 | Chili Telephone, Nos. 1 to 44,000  .. .. .. 5 6 q 8 . Ti— Bl 75 — 8l 3 a p 

1,982,8562 | Commercial Cable Sting. 500 year 4 % Deb. Sk. Red. | Stock | 4 4 4 4 964— 284 964 — 924 977 903 

16000 | Cuba Telegraph ..  .. ... ee .. .. 10 64 10 5 5 9 xd — 9xd E tj . 
6,000 Do. 10 96 Pref. eo ee ee ee 10 10 6 10 10 17 — 18 xd 17 zm 18 xd ee oe 
12,9381 | Direct Spanish Telegraph, Ord. " vx Wa b é 4 4 4 — 8j 8g - s 
6,000 Do. do. 10 Cum. Pref. @e b 10 10 10 10 9 8 xp 9 oe oe oe 

80,000 Do. i Debs  .. ..| 60 4 43 4 4 100 —103 % 100 —108:/, 0 ve 

60,7108 | Direct United States Cable ..| 90 8 88% 151— 15j 1 157 153 1575 . 

90,000 | Direct W. India Cable, 44 E. Reg. Deb., 1 to 1, 00, R. 100 4 44 4 o) | 101 —103 101 —103 y ; 

4,000,000 | Eastern Telegraph, Ord. Stock se a. „Stock | 7 7 ? 7 7% | 143 —146 142 —145 141 149 —1 
2,000,000 Do. 84 Le Pref. Btook .. e. | 100 84 84 84 84%, 8) — 91 8) — 91 9o 90 T 
1,848,772 Do. 4% Mort. Deb. Stock Red.. | Stock | 4 4 4 4 4, | 106 —108 xd | 106 —10Rxd | 107; | 106 
800,000 | Eastern Extension, Australiasia, and China Tele. 10 7 7 P 7 1% 185 15 14 — 15 14:4 148 T 
752, 400 Do. 4% Deb. Stock .. HE .. | Stock | 4 4 4 4% 105i —1074 1054 —1074 107 
800,000 East & B. Afric. Tel., 4% Mt. Db., 1 to 8,000, red. 1909 100 4 4 4 4% 99 —101 99 —101 n " 
900,000: | Do. 4 & Reg. M. Debs. (Mauritius Bub.) 190 8,000; W | 4% | 4 4 4 4 | 101 —108 % | 100 —102 xd . 
180,88] | Globe Telegraph and Truss 10 £8 54% 5A% | 53%, 110 — 11 1] — 113 11 11 je 
180,887 Do. do. 6 ꝙ Pref. „ 0 6 3 6 6 6% 141— 155 l4j— 16 — à 
000 | Great Northern Telegraph, of openhagen , . 10 | 194% | 15 & |% * | ux y — 40 87 — 3) el 
am lt, geen eng, Nor gia Rei] | 100 | ax | ax | e | qx ume oma 
2513027 | Marconi's Wireless Telegraph... ..  ..  .. 1 Nil Nil Nil Nil li— là 1 — 138 24 13 . .. 

72,680 | Monte Video Telepbone Co., Ltd. Ord. " um 1 b 3 4 s 13— 1 Y d 12 — IR xd Js vs 

86,492 Do. do. do. 65% Pref. ee 1 5 5 5 jo 1 xd l xd . T 
1,988,898 | National Telephone, Pref. Stook n 100 6 6% | 6% 6 108 —110 108 —110 109} 108 
1,966,667 Do, 0. Def. Btock c. „„ — | 100 43 5% | 5 5 108 —110 108 —110 109 103 

15,000 Do. do. 6 % Cum. 2nd Pref. .. 10 6 6 6% 6 103 — 1 10 — 12 12! lg | --4 

250,000 Do. do. 5 96 Non-cum. Brd P., 1 to 950,000 5 6 6 6 5 3 b bi— bg 52 Z + & 
2000000 | Do. do. ^ 84% Deb. Stock Red. | Stock | 8j 8} 84 9179 | £8 —100 98 —100 95 984 
1,689,598 Do. do. 1% Deb. Stock Red. ER 100 | 4 4 9 4 4 $ 103 —106 104 —106 105 1044 41 

179,818 | Oriental Telep. and Elec. 1 to 171,604,fally paid 1 | 6 64%, | 6) 7À L- 13 lj—- 1 T 5 

50,000 Do. do. do. 696 Cum. Pref.  .. 1 6 6% | 6% | 6% 11— 1 li— HN 25/- Ks ia 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 5 » - 4 95 90 —101 90 —101 1003 | 10%} 

100,000 | Pacific & European Tel.,4 95 Guar. Debs.,1to 1,000 | 100 4 4 ¥ 4 4% 100 —103 100 —103 we s T 

11,888. | Reuter'S .. .. .. .. .. .. — 4 8 b 5 54 5 of t- "Àj it~ 72 72 e "s 

60,000 Telephone Co. of Egypt, 43 96 Deb. Red. ee oe 100 oe oe oe 13% 103 —106 103 —106 e ee 0 

8,201 Submarine Cables Trust se o 5€. | Corte, | 8 6 6 96 | 6% | 126 —129 xd | 126 —129 s P | zi 

70,000 | United River Plate Telephone ° <: | 6 | 7 8 8 ^ 7— h T= | nod 2 b 

40,000 0 6 $ um. Pref., Nos. 1 to 40,000 b 6 6 6 5 p^ 52 — Fg By — 5x ee | Mid | oe 
179,947 g Do. do. b Debe. ae oe ee ee Btock b 6 5 5 % 110 —112 110 —112 oe | ee oe 

600 | West African Telegraph, Shares 10 2 4 1% 4%, 92— 1 97 — 10 24 es 

80,008 | W. Coast of America, 1 to 80,000 & 58,001 to 58,008 24 i i il | Nil ME i— 16,3 i +4 
150,000 Do. 4% Debs.,1 to 1,500 guar. by Braz. Sub. Tel. | 100 4 4 4% | 4% | 100 —102 100 —102 100 is 
207,980 | Western Telegraph, Ltd., Nos. 1 to 201,990 D 10 7 7 1 5% 14 — 143 14 — 14 143 1445 | 

76,000 Do. ; 5 % Debs. 2nd series, 1906 | 100 6 b 6 5% | 101 —108 101 —103 S i | o 
668,980 | Do. do. 4% Deb. Stock Red. | 100 | 4 4 4 4% | 100 —103 101 —103 1024 | .. | *à 

68,821 | West India and Panama Telegraph ..  ..  .. 10 N Nil . i v: a— 31 p= 3 126, T T 

4,669 l Do. do. 6 Cum. 2nd Pref. oe ee | 10 Ni Ni | i oe 6 Te 74 6 — 7 oe oe | EE 
80,00! Do. do. 6 & Debs., Nos. 1 to 1.00 — .. 100 | 5% iB% i FH) 595 101 —104 101 40 O | .. ' .. |: .. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

' | ! ' 

170,000 | Anglo-Argentine Trams, 260,008 to 480,007 .. c 8 | k | e | 8% 8% ! sf RJ xd  tà— H2 ^ By. : Ki, — à 

360,007 | Do. 8 % Cum. Prefs., 1 to 960001 .. 8 | PESE | 5T i M LM. o. i cT x 

266,600 | Do. Permanent, 6 % Deb. Stock, 1888 ' 100 6% 6 676 140 —143 , M0 —143 1113 1414 NET 

255100 , Auckland E. Trams., 5 % Ist Mort. Deb. Stock ' 100 e | 6% f 5 % 1 104 —106 104 —106 GE MM a 

800,000 Babcock & Wilcox, 1 to 580,000 F 1 | 17 % d 209, | BY 4 BY 4 % | TTB a 

100,000 Do. do. 6 o5 Cum. Pref., 1 to 100,000 ee 1 | oe 6 % 6 6 % 11— 1g xd 1i— lg xd l 3l 3 ! m 9 

88,000 | British Aluminium, Ord., 2,001 to 40,000 eo ee 5 "^ oe 7 75 6 7 ET 27— 214 22— 25 | t13 48.9 4 pa 

40,000 | Do. do. 7% Cum. Pref... uel 3 Nil Nil T % T 95 6— 64 | 6— 6 t Gh cp ET 74 

(00 | Do. do. "Á"895,Cum.Pref. .. ... 5 Nil Nil | 6% , 6% | oo ji 51— 5 _— b 
„000 ; Do. do. 4 Funding Certs. @e ee 6 oe ee 4 "o 5 4 % | 8 2 1 ! A— 4 i 80% | 78.9 | ae 

200, 000 Do. do. 6 % 18& Mort. Deb. Stock Stock | 5% 5 & 5% 5% : 102 —106 ! 102 —106 | "E M 

800,000 | British Columbia E. Rail Def. Ord. Stock. 100 EET 6 6% | 6'$ | M6 11% xd ; 16 —19xd 1164 um s 

800,000 | Do, 5 % Pref. Ord. Stock „ ae, vx 400 v b 3 5 % | 8% | 110 —18 149 —112 ae | » =Í 

116,000 Do. b & Cum. Perp. Pref. Stock .. 100 x b 5 % | 6% | 107—110 107 —110 Odo 10777 

„400 : 1st Mort. Debs., 1 to 6,250 n . 40 Vs 4» 44% 44% | 101 —103 102 —104 iun d. 7 d +1 
220,000 Do. Vancouver Power Debs., 1 to 2,200 | 100 M 44% | 44% | 44% | 103 —106 ! 108 —106 (1054 xta d. ue 
Britísh Electric Traction ee ee ee eo 10 B 6 6 % i oe | 6 — 7 | 6 T 7 61; I € y. t ° 

161,487 Do. do. 6 Cum. Pref, ee ee 10 6 6 6 à, | 6 956 84 — 94 Bá e 9 | 9 ru ; 9 | e 
14154221 Do. do, 6 & Perp. Deb. Btock .. | Btook | 6 b b 5% | Ws 115 112 —115 HZ. e . 

410,178 Do. do. % 2nd Deb. Stock Red. | 100 » S 4100 | 44%, 93 — 9; xd 93 — 95 xd | D RM PC 

100,000 | Britisb Insulated and Helsby Cables . 5 10 8 8 $ | 8% G— 7 64— 7 | 64 ae o Mia 

100,000 Do. do. 6% Cum. Pref, .. ..; 5 6 6 6 | 6% bj— 61 53— 5 m 

500,000 | Do. do, 44 % lst Mort. Deb. Red. 100 44 4 44% | 4445 104 —107 101 —167 . za " gs 

213,000 | British Thomson-Houston 44 % Ist Mort. Debs. .. | 100 aie 4476 4 42 96 — 98 96 — 98 T oe ee 

400,000 { British Westinghouse 6 % iuo Coles dub Woo, 5 . | 6% | Nil à: 12— 29 N— 23 40/9 P/ E 
1,016,858 Do. do. 4% Mort. Deb. Stock .. | 100 | = 4% | 4% | 4% 80 — 85 R0 — B5 a T vs 

50,000 ‘TBrowete, Lindley & Co., Ord. oe ee oe op £1 Nil Nil Nil ee 7 t: ik. H oe had ee 

60,000 J Do. do. 6 % Cum. Pref. ..| £1 Nil Nil Nil | 2 14/6 to 15/ 14/6 to 15/ A A K 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. g Nil Nil | Nil 23% — á 2— å 16:3 sl Ls 
150,000 Do. Non-cum.6% Pref... .., 2 | 6 6 6% | 6%, 14— 2 14— 2 P^ E ra n 
125,0002 Do. 44 % Perp. Deb. Btock — . Stock 4 43% j | ir 97 — 99 97 — 99 "- DX 
125, 00 Do. Perp. 2nd Deb. Stock Stock | 44 44 4 | 4475 B4 — 86 | B4 — 86 je. i T 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 m d 6 i 8 4 i; By | 31— 33 4— sl 66.101 ; | — k 

40,000 Do. „A 6% Cum. Pref., 1 to 40,000 | b æ.. d 6% 6 % 6 | bg— | 6.— 5 Dia 5. Waco v us 

21,500 Do “B” do. 1 to 27,50% / FZMMœm ::. 5 6% % 66 5— hà | 5— eae de oe S 
817,700 Do. 5% Deb. Stock Ps . | 100 P 5 „ |} 6% | 5% | 106 —108 106 —108 2: „ E 
190,000 Do. 5 % 2nd Deb. Stock e e| 100 a 5% | 5% | 6% | 102 —105 ' 102 —105 Foe JE 

. 106,000 | Calcutta Trams., 1 to 105, 0 .. .. ... | b ; 6% ; 8% | R9, | 9— 93 K  "i— 92 93 92 +å 

32,610 Do. 105,001 to 187,610 |  .. 5 5 * M B% BÀ— Qh | os BE * 

Do. 43 % Ist Deb. Stoecx | 10 44% | 44% | 44% | 106 —108 — , 106 —108 x » 

85,000 | Oallender's Cable Construction shares 5 15 124 124% 15% 11 — 12 611 — 12 117 113 E 
a Do. do. 6 % Cum. Pref. oe ee ee 6 | 5 2 6 6 2 | b k^ b d 6 | b: — 6 t hi | e. 
d) 000 Do. do. 44% lst Mort. Deb. Stock Red. Stock 44 44% | 44 | 44% | 1055—1 | 1004—11 100 is 
45 Cape E. Trams ., 110 491,223 .. œui .... ꝙ 1 15 95 |10% 5 DS K— | 8— lic ae e 
20 00 Castner-Keliner Alkali, 1 to 450,000 .. she PEE 496 | 4% 6 w | 19 — lrk la lia , 2X 22/6 se 

109 000 Do. 40. 44 % lst Mort, Deb. Stock | 100 * | a% | a4% | 95 —100 90 —100 „ Mk 
jr Central London Railway, Ord. Stock o e Stock 4 4 of 4 $ ! 4 9 90 — 92 Ex — 90 897 R83 M" 
A Do, do. 4% Pref. Stock Stock 4 4 4% 4% | 100 —102 99 —101 101 | 99d . 

14 Do. do. Del. do. Stock 4 4 $ 4% ' 4% E0 — 83 73 — 61 i 39 S . 
e D City and South London Railway — ..  .. . Stock | 5i 22% | 2% | 16% 4l — 43 40 — 42 423 412 

, 8 Co., pe $8500 eter! |? 2449 2 25— 9/5 275— drh 
100, 000 8 ort, Reg. Debs., 1 to ae, Da 
Í or aoo, masoro Sor 20 Raa || e | 8% „ * 5% | 6% | 6-9 deni a 
Peno of nine months, ¢ Quotations on Liverpool Stock Exobange, { Uniess otherwise stated all shares are fully paid. § Interim dividends. 
| And bonus of 10s, « From Manchester Share List. 
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SHARE LIST OF ELECTRICAL COMPANIEBS.—(Oeniinued). 
- ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.— 


Btock Closing Clos 
Present Dividends for the Quotations Quota 
Issue. NAME. Share last four years, May 2nd. May 
| 
t 1909. | 1908. | 1904. | 1905. ] 
250,000 | Dick, Kerr & Co., 1 to 260,000 ł7r .. a 1 "s * | 10 "e E 15 Pus 
806,000 Do. do. 6% Cum. Pref., 1 to 805,000 `.. 1 is 6 6 6 105 — 101 MU 
994,150 Do. do. 4 96 Deb. Stock ec ee eo 100 oe 4 tà 44 wi 14 1 E. 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. .. 10 25 | 6 6 1 1 
59,987 Do. 6 % Pref. between 1 and 60,000 100 " . : : 100 | 
,400 [] 4 oe 0 ae oa a 
800,000 Do. “A” Debs. x 100 e 8 97 95 — 
,000 Do “B Deb. Btock .. .| 100 y % 97 95 — 
99,961 | Edison & Swan Utd., (A* ahrs., €8 pd., 1 to 99,961 8 Nil i $ Ps L : - 
17,189 . : A " shares, 01 3, eo 5 Nil Nil § 2 z kool 
844,028; Do. 4% Deb. Stock Red. ..  ..| 100 4 4 4 4% 86 — 88 86 — 
100,000; Do. 6 & 2nd Deb. Stock Prov. Certs. all pd. | 100 b 6 5% | 5% 90 — 95 90 — 
112,100 | Electric Construction 1 to 119,100 .. ..  .. 9 6 4 il m p B R— 
81,890 Do. do. 7 Cum. Pref., 1 to 81,800 9 7 7 7 ee T xs 
900,000 Do. do. 4 Porp. 1st Mort. Deb. Bk. | Stock 4 4 4 4% 89 — 92 89 — 
95,000 | General Electric Co. (1900), ö % Cum. Pref. v 10 8 b 6 vs 9à— 93 93-- 
200,000 Do. 0. 4 Mort. Deb. ee Stock 4 4 4 4 — 98 fen 
78,000 | Gt. N. & City Rail Pref. Ord. A 4% 1 to 78,000 | 10 aa 8 4 4 9 — 4 84 — 
96,000 | Greenwood & Batley 7 % Cum. Pref. s. 0 as 71% | 7 7 102— 11 10 
80,000 Do. do. 595Mort.Debs:  ..  ..| 100 5% | 6 5 g 100 —102 100 — 
200,000 | Henley's (W. T.), Telegraph Works, Ord. ..  .. 5 20 15 15 15 123— r : 2 
900,000 Do. do. Pref. ..  .. 5 4 4 dé 61— 5 
41,978 Do. do. ort. Deb. Stock | Stock % 109 —111 109 —1 
108,029 Do. . do. Scrip. 50 % paid 55 p . x a 57 — 59) 57 
50,000 India- Rubber, Gutta- Percha & Telegraph Works.. 10 10 1 5 10% 17 — 18 17 — 
87,500 Liverpool Overhead Railway, Ord. .. .. : 10 là 18 1} Nil 1 lj a 
10,000 |! Do. : Pref. £10 paid 10 6 b 5 6 7 
000,070 | London United Trams (1901), 1 to 50,007 .. .. 10 Ja 8 6 8 7i— 7— 
509, 980 E do. 60,008 to 100,000 (£4 paid a 10 es 8 6% | 8 1 2 1 
125,000 Do. do. b Cum. Pref., 1 to 125,000 ee 10 . 5 5 % 5 91— 9 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock .. | 100 ae 4 4% | 4% 96 — 99 6 — 
814,016 | Metropolitan Electric Trams, Defd. .. "m n 1 Ni) Nil Nil 8 * i à— 
600,000 Do. 5 % Cum. Pref. GA "Re va 1 5 | 59, 5 5 — 1 1— 
850,000 Do. 4$ M Deb. Stock Red. — ..  .., 100 : 3 44 102 —104 102 —] 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 b y » 6 6 53— 53 54— 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 50,001 to 54,500 10 ie b 6 4 8— 9 8 — 
24,500 Do. 6 ꝙ Cum. Pref., 1 to 90,000 & 40,001 to 44,500 10 Vs 5 5 5 82— 9i Bis 
245,000 Do. 44% Deb. Btook .. n.. 100 es 43 44 4 103 —106 108 — 
87,850 Telegraph Construction and Maintenance m 19 20 » 90 15 15% 33 — 86 89 — 
150,000! „ 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 4% | 101 —103 101 — 
B,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. B. Nts... vs si m b b & 97 —99 96 — 
540,000 | Waterloo & City Railway, Ord. Btook T .. | 100 80 Bá Ba 100 —103 99 — 
66,606 | Willans & Robinson, 1 to 90,000 & 80,001 to 116,666 b 8% 8 Nil il 1 9} 1j— 
66,666 Do. 6% C. P., 80,001 to 80,000 & 125,001 to 141,666 b see" ud Nil Nil 4 3 — 
246,806 Do. 4% 1st Mort. Deb. Btock ..  .. 100 vs 4 4% | 4% 80 — 86 B0 — 


ELECTRICITY SUPPLY COMPANIES. 


| | | 
14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 A vo. 6 i 5 850% 4 968 5)— 
60,000 Do, do. 43 % lst. deb. stock |. | 100 j 4% má 101 —104 xd 
39,877 | Brompton & Kens, Elec. Li. Sup., Ord., 1 to 90,000 5 10 10% | 10 
10,628 r . 7 LÀ Cum. Pret. 5 7 7 * 7 
800,000 | Central Nleotrio Supply 4% Guar. Deb. Btook .. | 100 4 14 4 102 —106 
80,000 | Charing Cross and d Electricity Supply ‘ie b 8 8 € b 4— b 
80,000 Do. do. do. 44 % Cum. Pref. 6 4 X id— 4 
40,000 Do. "ong Undertaking" 44 % Cum. Pri. 5 4 45 1 — : 
, . L] oe oe oe ee y n 
420,000 Do. do. 4% Deb. Stock Red. | 100 4 44 | 4 101 —108 
44,496 | Chelsea Electricity Supply, Od. . | 6 64 | 6 bj— 5 
176,0001 i . 44 Deb. Stock Red. | Stock d 4X | 4 107 —109 
70,586 | City of London Elec. Lighting, Ord. 40,001—110,596 | 10 6 6 € 6 104— 11 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 .. ..t 10 6 6% | 6 18 — 14 
400,0001 Do. 5% Db. Stk., Borip.(iss. at1l5)allpd. ^ .. b 5 b 198 —196 
800,000 Do. 4 * 2nd Db. Stk., Prov. Crts.,allpd. | 100 44 44% “ax 101 —108 
40,000 Conniy of Durham Blectrioal Power, O 2 2 4 £870) 49 2 — s 
, " o. o. b ref. .. b 5 5 b 5 — 
10,000 | County of London Electric Lighting, Ord. 1—40,000 10 4 2 ma b 8— 9 
80,000 Do. do. 6 €, Pref., 40,001 —60,000 | 10 6 6 6 11j— 13i 
400,0001 Do. do. 4 3 Deb. Stock PL MM 109 —112 
400,000 Do. $ do. 2nd Deb. Btock oe | Btock 4 4 d 99 —101 xd 
2000 ee 8 l E rorem HM. Shares 6 1 7 b Sy 
' . o. um. Pref... i ne 6 6 6 5 — 
820,000 Do. do. 1st M i x 
10,000 | Folkestone, 1 to 10,000 .. 4 % s; i pi ds S 8 Hi Hi pe 
10,000 Do. 6 % Cam. Pref, 1 to 10,000 .. .. b vs $: 6 5 — 
, H 8 . 0 ee oe on pes 
18,000 | Hove, 1 to 18, ee! nae i d 9265 me art 
10,000 New (£6 10s. paid) Ee lg Ss ag io 9% m 7. 
87,309 | Do. 4% Deb. Stock... 100 is 4 4 4 98 —100 96. 
7,800 | Do. 44% Deb. Stock ++ | 100 is 43 4 98 —100 96 
21,000 Kensington and Knightsbridge Electric Oord. 5 | 10 12 10 94— 104 
111,000 E i do. 4% Deben. Stk. | Stock | 4 4 4 4 98 —101 98» 
30995 mandon Electric Supply Corporation, acre 8 N 8 4 4 2— 2 25 
í : o. % Pret... 5 6 6 6 6 5 — 57 
874,895 Do. do. 4% 1st Mort. Deb. Stk. Red. | e = : 
200,000 r Electric Supply, 1 to 100,000 .. ds uu 1 - 10 10 ^ =" t 
76,121 : Cum. Pref. 1—71,106, £8 pd.| & | 
220,000: Do. lst Mort. Deben. Btock .. "n 4 110 —114 110 
250,0001 Do. * Mort. Deben. Stock Redem. | Stock =n 
250,000 , Midland Electric Corporation, 44 % 1st Mort. Deb. 100 101 —108 10 
15,000 | Newcastle-on-Tyne, 1 to 75,000 5 5 8 8 8 71— R 
i : 696 Pret., 1 to 75,000 .. | È = 
10,852 | Notting Hill Electric Ran 12 Pet a 10 6 o 6 7 4 A 13 — 14 18 
13805 m ae do 4 ?6 Ist Mort. Deb. ..| 100 4 4 4 4 97 — 99 
apes mor 1 Bed gente 18,810 Re^ cu X b js 64 7 7 7 
40,000 | B. James! and Pall Mall Electric Light, Or d. 5 143% 143 14 154 A 1 a 
j . 0. ef. 20,081 to 40,080 5 7 — 8 i 
150,000: Do. do. Deb. 8 Dae : : : 8 ' 
oos 8 Markets Electric Supply, Ori, » n 5 | i 2 45 "V (5 | i Sa 
3, hi 0. O. 4 ° 
168,000 | South London Rleotrioity Supply, Ord SOK | Stock | 4 aus 23 Be B : 
700 | South Met. Elec. Lt. & Power (Ord.. jx KE 1 Ni : 2 ER 
14,0 (% Blackheath and ee t % Pret...  -: | 1 Ni 7 1% | 72 | i-a 
s wes d rc RE TE 1 1% | 
, . o. 5%Cum. Pref, .. d — 
200,000 ai Do. -— do. 44% 1st Mort, Db. Stk. Red 100 5 j A 40 10 i 10 
28'151 Do et Eleotrio Supply, & Gum. Prei. 5 |! % 13i% 14 18 a 104 
; 0 um. s 
(Originally 5 % Red. to 44 4] from 81st Deo., 1905.) : s . " 4 n 
Shares not off 2— 
f Unless otherwine 8 all Abe quoted: Mackay Companies, ord., 65—68. reni ! 


(Bank rate of discount 4 per cent. (May 3rd. 1900). E 
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PARLIAMENTARY. 


L.C.C. Tramways. 
(Continued from paga 709.) 


I am - 


Wepnespay, May 2ND. 


On Wednesday, May 2nd, Mr. HARPER, the statistical officer of the 
L.C.C., was called and gave evidence in support of the proposed 
tramway from Cricklewood to the Marble Arch. He considered 
that the present means of locomotion along the route was not 
sufficient to accommodate the traftic. The population at the Crickle- 
wood end of the route was growing, and this would lead to a great 
deal of traffic for shopping purposes in the west end of London. 
Daring the rush hours of the morning and evening there were not 
sufficient "buses to cope with the traffic, but it might be that at 
certain hours there were too many. 

In crogs-examination, Witness admitted that the railway com- 
panics serving the district gave good facilities, but that did not do 
away with the fact that there was no tramway communication. He 
agreed that there was an increasing number of motor-omnibuses 
using the route, and probably if the tramway was constructed some 
of these would be driven off. 

Mr. FELL, chief ofticer of the London County Council tramway 
department, said it was proposed to give a two-minute service over 


“the route. The present omnibus fares for the whole journey were 


3d., while the tramway fare proposed would be 2d. The ‘buses 
gave no workmen's fares, but special cars would be provided for 
workmen on the tramways. 

In answer to Mr. GREIG, who represented the Willesden Urban 
District Council, Wirness said that as the result of the agreement 
which had been come to between the Middlesex and the London 
County Councils, certain widenings proposed by the Middlesex 
County Council had been dropped, A a possible result might be 
that at a later date the cost of effecting such undertakings might 
fall on the local authority. i 

In reply to Mr. FrrzakkhaLb, K.C., Witness admitted that the 
argument urged for bringing the tramways over Westminster and 
Blackfriars Bridges was to do away with the dead-end termini in 
busy parts; and it wasnow proposed to create a dead-end terminus 
at the Marble Arch. This scheme, however, was only a part of a 
comprehensive scheme which the Highways Committee of the 


THuRSDAY, May 38D. 


At the resumed sitting of Thursday, after local evidence had 
been called in favour of the trams from the Marble Arch to 
Cricklewood, ; | 

Du HuwPHILL, chairman of the Highways Committee of the 
L.C.C., was called, and said that the tramways in question had 
been under the consideration of the L.C.C. for a considerable time, 
but owing to the opposition of local authorities that was the first 
time they could bring the proposals before a committee. His 
Committee believed it would be both a useful and profitable line. 
The Middlesex County Council was obviously of the same opinion, 
and so the two Councils had met together to see how in the 
interests of the public they could make as serviceable a route as 
possible. The agreement they had come to would facilitate the 
passage of traffic, and one of the objects was to induce those living 
in the congested districts off the Edgware Road to move further 
out. He certainly thought it a case where local authorities would 
derive advantage, and that they should contribute to the necessary 
street widenings. j 

In reply to Mr. BLENNERHASSET, WITNESS said he doubted if the 
tramways in the Paddington district would be made unless the 
Paddington Borough Council contributed to the street widening. 
He believed that the Paddington Borough Council would on recon- 
sideration see that the inhabitants desired the tramway, and as a 
result they would contribute. . | 

By Mr. MAcoxOCHIRE: They8ought to have at least 200 miles of 
additional tramway in London, and the tramway in question was 
only part of a large scheme they hoped to carry out iu time. He 
did not know which would be the next part of the scheme under- 
taken. 

Mr. H. E. Hawarp, Comptroller of the London County Council, 
attended at the request of the Committee, and gave evidence 
regarding the whole financial position of the Council's tramways up 
to March 31st of this year, with estimates for the current year. 
Witness said that the Council took over the system of the London 
Tramways Co. on January 1st, 1889. On April 1st, 1902, they 
took over the undertaking of the South-East Metropolitan Co., 
and in November of the same year, they took over the South 
London Tramway Co.'s undertaking. On these two undertakings, 
after charging £7,880 for interest and sinking fuud, there was for 
1901-3, a deficiency of about £2,700, which was included in the 
table he handed in, showing the financial results in each year of 
the southern system since 1899, viz. :— 


TxBLE I.—Lonvon County CouwciIL Tramways (SOUTHERN SYSTEM). 4 
Table showing the Financial Results in each Year since 1899. 


Surplus on working. | 


Year. i | 

i | Interest and 

Horse. | Electric. Total. | repayment 
| of debt. 
Jan. Ist to March 31st, 1890 | £14,958 | — 14,958 ' £11,885 
1899-1900 nie oe 97,95) — | 97,950 41,217 
1900-1901 ... 75,680 — 75, 680 48,380 
1901-1902 65,234 | 65,234 ' 43,448 
1902-1903 ... 62,455 | — 682,455 49,870 
1903-1904 15,936 481,413 97,949 100,537 
1904-1905 xd Vea —529 | 207,309 206, 780 136,954 
1905-1906, partly estimated | 1,000 | 217,000 218,000 166,000 
1906-1907, estimated *165,000 


—6,000 304, 000 ; 208,000 
| i 


| Income. | 
ta 


D 


Charges against surplus. 
JJ Se o ees een Neal 
| Provision Liquidation of costs Balance. 
for future | of temporary | Total. 
renewals. generating stations. 
a ae 
, £11,885 | £3,073 surplus. 
— 46,166 451,774 „ 


5,97: 61,355 414,325 „ 
3,724 9,000 — 56,172 £9,062 „ 
3,836 11,000 — 64,706 £2,251 deficiency. 
2,200 — 2,896 105,633 4£8,284 „ 

3,261 35,000 24,510 199,725 | £7,055 surplus. 
4,000 35,000 9,000 214, 000 44,000 „ 

10, 000 62,500 6,400 246,900 451,100 „ 


> Excluding debt charges for power station which are included in the total cost of power and brought into account before arriving at the surplus on working. 


London County Council had before them. He could not produce 
the scheme as it was private, and had not been before the County 
Council. 

Cross- examined by counsel for the Paddington Borough 
Council, WirNESS said they had taken the cost of working, 
and had arrived at the conclusion that the tramway would be 
remunerative. 

Mr. ROBERTSON, representing local authorities concerned, pro- 
ceeded to cross-examine witness as to whether the final voice as to 
what system should be adopted would not lay with the local 
authorities. 

The CHAIRMAN said he could relieve their minds of that, as he 
did not think the Committee would sanction overhead wires in the 
heart of London. 

Further examined, WITNEss said it was proposed to obtain the 
necessary electrical energy for working the tramways from the 
Greenwich generating station. He denied that there had been any 
loss on the southern system of tramways, if they were taken as a 
whole. 

Mr. RonERTSON was proposing to question witness as to certain 
lines, when 

Mr. EnskiNE PoLLock objected to such a course being pursued, 
and said that Mr. Haward, the Comptroller of the Council, would 
be called with regard to the financial bearings. 

Mr. RoBERTSON said he had four cases where loss was anticipated 
according to the reports in the agenda paper of the County Council. 

The CHaIRMAN said the Committee were going to have an in- 
vestigation into the financial aspect of the tramway ventures of the 
L.C.C. Mr. Haward would come and produce his papers, in addi- 
tion to papers which the Committee were going to ask for.—The 
Committee again adjourned. 


The deficiency for the years 1902-3 was due entirely to the 
loss of receipts of nearly £18,000, owing to the dislocation of 
traffic during the reconstruction of the Tooting line for electric 
traction and the cessation of the Council’s omnibus service 
over the bridges. The deficiency in 1903-4 was due to the 
same cause. During the process of reconstruction the tramway 
undertaking suffered very materially not only from the loss of 
receipts, but also owing to the much heavier working charges 
arising from the necessity of testing the electrical working to bring 
it up to a sufficient state of perfeclion. The accounts for 1904-5, 
which showed a surplus of £206,780 on the working, were in excess 
of the estimates for the year by £36,000. The following were the 
receipts and expenses in connection with the lines worked by 
electric traction for the past three years :— | 


TABLE II. 

Receipts per mile. Expenses Surplus 
Year. Miles run. per N 

Traffic. | Sundry., Total, mile. per mille 
i \ . 
1903-4 ... 4,469,576 | 11 94d. 224 12:16d. | 7°76d. 4°40d. 
1904-5 .. 10,931,396 | 11°76d. | 28d. 12:04d. | 7°43d. 4°5dd. 
1905-6 ... 12,164,292 | 12:08d. 25d. | 12°33d. |*7:97d. | 436d. 


| 


* Approximate. 


The electric lines had so far been worked by power obtained 
from temporary generating stations at a much higher cost per unit 
than would be the case when the power was supplied from the 
Council's own generating station at Greenwich. The results given 
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in Table I for 1906-7 were of course estimated, and showed a 
surplus of £51,100. The figures for 1905-6 related to the working 
of 53 road-miles of tramways, of which 514 miles had been taken 
over from time to time from the tramway companies, and 14 miles 
had been constructed for electrical traction by the Council. Of 
the 514 miles, 294 miles had been. reconstructed for electric trac- 
tion. Witness handed in a table giving particulars on two routes 
of the results from horse traction and electric traction. The 
average increases in the receipts per mile were 1:49d. and 1:57d. 
respectively in favour of electric traction. Witness proceeded to 
explain the following table, showing the comparison of financial 
resulte between the Council's southern tramways, the London United 
Tramways and the Central London Railway Co.:— 


TABLE III. 
| f 
L.C.C. London Central 
southern tram- United London 
— ways. Tramways Co. per way Co. 


ear to Year to ~ Year to 
Mar. 31st, 1905. Dec. 31st, 1904. June 90th, 1905. 


Capital expended £2,623,692 | £2,905,095 


£3,888, 285 
Profit on working £203,519 £120,874 £170,545 
Percentage of profit to 7695 41% 44% 
capital expended - | 
Amount of reserve and £66,600 £5,000 £62,500 
depreciation funds 
Suspense accounts in- £24,510 — * £92,296 
cluded in assets | 
No. of passengers carried 164, 818,560 | 48,126,727 | 44,943,585 
Average fare per passenger 97d. 147d. | 1:86d. 
| approximate. 
| | 
* Parliamentary expenses 423. 206. 
- Locomotive suspense .. £69,000. 


The average of 1°86d. per mile on the “2d. tube” was due to 
workmen’s fares. He did not hold the London United Tram- 
ways Co. and the Central London Railway Co. up as model 
undertakings, but simply gave the figures to show that the 
London C.C. tramways compared most favourably with them. 
As from April Ist, 1906, the Council began to work the 
tramways on the north side of the Thames extending 
over about 50-route miles. The Council had previously purchased 
the tramways and leased them to the North Metropolitan Tramway 
Co. for a period terminating in 1910. The company had worked 
the lines by horse traction, and it was with the view to expedite the 
reconstruction for electric traction that the Council purchased the 
remainder of the lease. They had now made arrangements for the 
reconstruction of the first section of the lines, which would be 
about one-fourth of the whole. During the period of reconstruction 
the Council did not expect these lines to show a surplus. They 
anticipated that there would be deficiencies, which, however, would 
be met out of the surplus now being realised on the southern 
system, so that there would be no need to have recourse to the 
rates even during the period of transition. Asa matter of fact, 
the Finance Committee and the Highways Committee had had 
under consideration the precise moment when they should electrify 
the northern lines, the idea being to see the south on its legs before 
proceeding with the north. There was a further desire to have full 
use for the Greenwich generating station as soon as it was opened. 
It was anticipated that in electrifying the northern lines and in 
connection therewith of constructing some 10 miles single track 
of extension already authorised, the Council would have to incur a 
capital outlay of about £3,000,000 to £4,000,000. When the work 
of reconstruction was finished it was estimated that there would 
be an annual surplus of over £60,000, after providing £87,000 a year 
for renewals, reserve fand, and paying interest and sinking fund on 
the total debt incurred for the Northern system, including tke 
original purchase. That estimate was made two years ago, and was 
based on 1s. a mile for receipts, and 7d. a mile for working. The 
subway, which was theonly portion of the Northern lines electrified, 


was working very well, but the line itself would nof pay, owing to 
the heavy capital cost of construction. As soon, however, as it was 


possible to extend the subway to the Embankment, and to run a 


through service of cars, the line would show good results. Witness 
then put in Table IV, showing the financial resulta of the Council's 
tramways from April 1st, 1894, to March 31st, 1906. Witness 
pointed out that £293,592 had been carried to the relief of rates. 

The CHAIRMAN pointed out that during the past three years 
nothing had been carried to the relief of rates. 

WITNESS said that was so, but the Council were building up a 
large reserve. The reserve fund was invested in London Count 
Council stock. The next table (V) showed the total capital expende 
by the L.C.C. on tramways, the amount repaid, and the amount of 
debt outstanding on March 31st, 1906 :— 


TABLE V. 
Total capital expended— 
Southern syatem ... 43, 141,319 
Northern „ M a 1,095,469 
General (including power supply) 581,246 
— — £4,818,034 
Total capital repaid | 
Southern system £455,119 
Northern  ,, 134,876. 
General .. 17,936 
———— £607,231 
Outstanding debt, March 31st, 1906— 
Southern system . oe ... £2,686,200 
Northern  ,, s 960,593 
General ... 564,010 
£4,210,803 


The capita expenditure was repayable partly in 60 years, and 
partly in 38 years, and was repayable on the instalment system, 
which was more economical than the annuity system. Of the 
£607,231 repaid, £165,000 came from the sale of horses. In 
addition to the outstanding debt, the Council was also committed 
to the following further capital expenditure in respect’ of tram- 
ways:— Reconstruction of northern system, £3,000,000 to 
£4,000,000; completion of the reconstruction of the southern 
system, £1,000,000; completion of the Greenwich power station, 
£500,000 ; new lines authorised, some of which were in course of 
construction, £1,100,000. This gavea total of 54 or 64 million 
pounds, and the Committee might take it roughly that the total 
capital expended, or in prospect of being expended, amounted to 
£11,000,000, of which they , had repaid half a million. 

Mr. BARNARD: How many miles of tramway does this money 
represent ?— WiTNESS said he believed it was 191 street miles, 
mostly double track. 

By the CHAIBMAN: This £11,000,000 covered the complete elec- 
trical equipment of the authorised lines, but it did not include the 
proposals in the Bill before them. The conduit system was 
expensive, and cost from £35,000 to £40,000 per mile of single 
line. 

Mr. BABNARD said that with 121 miles of tramways, it cost them 
roughly £1,000,000 to construct 11 miles of tramway. 

Mr. PoLLOck, K. C., said he believed that there were some tram- 
ways included in the estimate in addition to the 121 miles, but the 
figure mentioned by the hon. member was not so much out. 

WiTNESS banded in the statement (Table VI), showing the 
details of the total capital expenditure up to March 31st last. 

In answer to Mr. Maconooure, WITNESS said they expected a 
considerable addition to their profit by generating their own 
electricity. 

By Mr. RoBERTSON: He did not consider that 1d. per car-mile 
was a low sum to place away for depreciation. It had to be 
remembered that the Council were also paying off the debt, and 
Parliament had not put onany local authority the duty of forming 
a renewal fund. Still better results were anticipated on the 
southern system when full advantage could be taken of the 
Greenwich power station, for in the past they had been paying as 
much as 2#d. per unit, whereas they could obtain it at 1jd. from 


TABLE IV.— FINANCIAL REsurTS or L. C. C. TBAMWAYS. 


Year's results. 


Balance Surplus (+) or deficiency (— ). 


i 
Year, brought S . 8 M 
! forward. | 
| South. | North. | General. 
——— — - ee * — — — ——— ———— 
£ | £ | + £ £ 
1894-5 — | — ! + 1,121 — 
1895.65 1,121 = | + 2,659 | = 
28967 | 8,780 | — ` — 2,098 = 
1597-8 1,682 | — + 69,526 = 
1898-0 — 22,208 *5.592 — 14,781 E 
1899-1900 .. 13,019 | 454,847} | + 66,315 — 1,915 
1900-1 21,674 714,326 + 40,152 — 6,936 
1901-2 216 + 9,062 + 39,156 | — 3,252 
1902-3 182 — 2,251 + 37,794 — 5,856 
1903-4 9,809 — 8.283 + 27,657 | — 10,678 
1904-5 18,565 + 7,055 | + 22,836 — 18,467 
1905-0;  ... 29,989 | + 4000 | + 24,000 | — 25,000 
Totals £, 84,348 —72,104 


314,337 | 


| 326,581 | 


Balance | 


Total | Carried | 
„ (including to relief carried Year. 
balance). of rates forward. 
Total. | | 
£ £ | £ | £ | 
+ 1,121 1,121 — 1.121 1894-5 
+ 2,659 3,780 — | 3,780 | 1895-6 
— 2,098 1,682 — | 1,682 1896-7 
+ 69,526 71,208 49,000 22,208 1897-8 
— 9,189 13,019 os 13,019 1898-9 
4- 119,247 132,266 110,592 | 21,674 1899-1900 
+ 47,542 69,216 69,000 | 216 `} 1900-1 
+ 44,966 45,182 45,000 182 | 1901-2 
+ 29,687 29,869 20,000 9,869 1902.3 
+ 8,693 | 18,565 E 18,565 | 1903-4 
+ 11,424 29,989  ! € 29,989 | 1904-5 
+ 3,000 | 32,989 | — 83000 | 19056 
VVV M AE crea CHI Oe ae MM RCM 
Hs | 293,592 e | e 


* Proportion of profits of company's working from April 10th, 1897, to December 81st, 1898, 
; Partly estimated. 


+ Includes the three months to March 81st, 1899, 


— — 
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TABLE VI.—S8HowiNG ToTAL CAPITAL EXPENDITURE TO Marcu 3187, 1906. 


— ———— ————— 


| 

Horst TRACTION :— | 
Purchase of undertakings and incidental charges 

Additions e cy ^ T" a | 

ELECTRIC TRACTION :— | 

Power supply— 
Power station— 

Land E qus sas Sin sx oot 

| 

| 


Macbinery and plant 
Sub-stations — 
Buildings ... T ui PA ET e ee 
Machinery and plant 
Cables and ducts he TA ae " Ke 
Permanent way ... o TU TS m T zs mde d 
Car-sheds, xe. 
*Land Um s d 5s b zu " 
Buildings. pu P" i us "TE 
Workshop tools and sundry plant 
Salaries... s "ET ne em ss E T 
Street widenings (proportion charged to tramways account) 
. a is ET m ds - 
Construction of subway under Kingsway 
Land acquired for second generating station 


e n see ene eee — i 


m | Southern system. ' Northern system. 


— — — C —— HO — — 


i 
General (including Total 


vl. power supply). 


—— —ñ— — — €——— — ‘i x 


£ £ i £ | £ 
1,310,507 806,087 | e 2,116,594 
23,814 43,314 | — 67,128 

| l 
| | | 

= ER | 20.4% 26,450 
zl | A | 162,45 | 162,345 
ES ! = | 47,882 47,882 
55,905 es 153,403 209,308 
24,225 28,838 — | 53,063 
67,283 2,538 — | 69,821 
54,075 212 - 54,287 
104,873 1.000 55,252 161,185 
933,630 65,331 e 998,961 
26,239 7,129 9,227 42,595 
205,346 1749 | 293 207,387 
12254 = p d | 12,954 
261,200 58 o SA ei - 961,258 
5.406 647 2,64 8,117 
41,005 15,000 34,500 90,505 
15,557 7432 38 23,027 
= 116,075 des 116,075 
-" | = | 89,792 89,792 
^— £9,141,319 £1,095,469 | £581,246 | £4,818,034 


* Some buildings are erected wholly or partiy on sites purchased from companies as part of horse traction systems. These figures relate only to 


" 


purchase of additional lands. 


their own generating station. In his opinion, the tramway under- 
taking was financially sound; and even if in the interests of the 
travelling public the Council decided to open routes from time to 
time which might not at the outset be entirely self-supporting, 
there wonld be a Jarge and growing surplus on the undertaking as a 
whole to cover the risks incurred. 

( To be continued.) 
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London County Council (Electric Supply) Bill. 


(Continued from page 710.) 
TvEspAY, May Ist. 


MR. Freeman, K. C., continuing his address on Tuesday, May Ist, 
said that in 18:9 a very important inquiry took place before Major 


" Marindin with the idea of determining to what companies and 


local authorities orders for electric power should be given. At 
that time a communication was addressed immediately before the 
sitting of the inquiry, by Sir Henry Calcraft, acting on behalf of 
the President of the Board of Trade, to Ear] Rosebery, who was at 
that time Chairman of the L.C.C., in which the following words 
occurred: Before deciding on the action to be taken on the 
applications at present before the Board of Trade they propose to 
adopt their usual procedure and hold a local inquiry, of which full 
notice will be given, and at which all those interested can be 
heard, but they are anxious to take no definite step which may 
have important bearing on the future policy to be pursued with 
regard to electric lighting in the metropolis without communicat- 
ing inthe fullest manner with the County Council of London. In 
this determination they are greatly influenced by the considera- 
tion that before long the jurisdiction which the Board of Trade 
now exercise with regard to electric lighting matters in the metro- 
polis may be transferred to the County Council, and they would 
therefore be most unwilling to take any action which may hamper 
that body in dealing with the question in the future.” To show 
the connection of the County Council with that question, the next 
date he would mention was the year 1898. In that year the Bulk 
Bills of the Central Electric and the Metropolitan Companies were 
introduced; and a conference of local authorities took place in the 
June of that year, at which a resolution was pissed to the effect that it 
was desirable that the L.C.C. should be in a position to undertake the 
supply of electricity. In that year, too, the Council were in com- 
munication with the Board of Trade as to introducing a measure for 
purchasing bulk supply stations and also for supply. In 1903 the 
Board of Trade intimated that they would be prepared to intro- 
duce such a Bill, and asked the County Council to hold its hand. 
In that year and in the following year a Bill was i»tro- 
duced, but was dropped. Counsel then went into the history 
of the proceedings before the Committee last year, and 
coming again to the present Bill pointed out tbat the Council 
owned, and would within a very short period work, the whole of 
the tramways of Loudon, which meant 300 miles of single line. 
Then again the Council had the same interests as the boroughs, 
and would be working in harmony with them. As to the capacity 
of the Council’s existing electric plant, he said that in June of this 
year it would have a capacity of 10,500 kw. Ona basis of 40 per 
cent. load factor, that would mean an output during the following 
12 months of practically 37,000,000 units, which, by 1915, would 
have risen to nearly 90,000,000 units. The total amount now being 
sold by local authorities and companies in the County of London 
was 131,000,000. Therefore the Committee would see at once, that 
the proportion of 37 now, and of 59 in 1915, to the total sale of 


what was sold for ordinary purposes by local authorities and com- 
panies, the tramway load was an enormously advantageous factor, 
and gave a fine nucleus on which to carry on the business success- 
fully and commercially. That being the position of things, the 
County Council, finding no Government Bill was going to be 
introduced, took the matter into consideration and resolved to pro- 
ceed with this Bill. Learned Counsel then proceeded to a con- 
sideration of the commercial aspects of the scheme. It was 
proposed, he said, to spend £2,370,000 on providing a generating 
station at Battersea, and on the transmission mains, Those trans- 
mission mains were proposed to serve 21 centres in the metropolis, 
and 8 centres in the districts round about outside. The first 
half of the Battersea station would be ready in 1909, and until 
then the Greenwich plant, which was not required for the 
tramways, would be used for supplying in bulk. In 1908 they 
would have released at Greenwich, for bulk supply, 10,000 xw. ; in 
1909, from Greenwich and from the part of Battersea, they 
would have 36,000 kw.; in 1911, with a larger supply from 
Battersea, 50,000 Kw., and in 1913 from Battersea, leaving 
Greenwich entirely for the tramways, they would have 
60,000 kw. The next question was what the probability was of 
that supply being taken, and it was estimated that in 1911 there 
would be an increase in the demand for units of upwards of 
390,000,000, and if only one-third of that was taken from the 
L.C.C., without assuming in a single case the local authority 
taking its supply from the Council, then the amount the Council had 
set free for delivering would be required and would be absorbed. 
As to the charges to be made, the Council proposed £3 12s. per kw., 
while the charge, according to the actual kilowatts used, would be 
'2d. per unit. In conclusion, Mr. Freeman said that he should ask 
the Committee, when they had heard the evidence, to say first of 
all that the scheme was required; secondly, that it could be carried 
out with great advantage to the people who wanted electricity ; 
thirdly, that it was far better that it should be done by & munici- 
pality than that any company should have a monopoly; and 
lastly, that it could be done in such & way as would not entail any 
financial loss on the ratepayers. 

Mr. T. McKinnon Woop, M. P., Chairman of the Parliamentary 
Committee of the L.C.C., was then called, and bore out the state- 
ments of Counsel’s opening speech. He said that ever since the 
year 1889, the Council had been closely connected with this question 
of electrical supply to London, and since the year 1898 the 
question of the bulk supply of electricity had been before the 
Council. Witness read the resolution passed at the conference of 
borough councils affirming the principle of the Council affording a 
supply of electricity in bulk. With a view of giving effect to those 
resolutions, the Council in 1902 introduced an electric supply Bill, 
which dealt with the question of purchase, and also would have 
given powers with regard to supply in bulk. A similar Bill was 
introduced in 1903. The Bill introduced by the Government in 
1903 prevented the Council doing anything, as when the Board of 
Trade was dealing with the matter the County Council could not 
touch it. The Government Bill was again introduced in 1904, and 
was passed by the House of Lords, but withdrawn before the second 
reading in the House of Commons. Again, in 1905, the Bill was 
introduced, but again it failed to reach a second reading. It came 


to this, that during the period from 1902 to 1905, whilst the 


Government Bill was before Parliament, the Council refrained from 
promoting any Bill at all. 
Sir Francis Lowk (a member of the Committee): They were 
satisfied with the Government Bill, were they ? 
- Witness: No; but it was hopeless for us to introduce legislation 
when the Government was dealing with thé matter. The Council, 
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witness continued, bad received a direct intimation that the 


scheme, witness considered it practicable, A large number of local 


authorities were now already e in 
buting, and it was undesirable that those authorities should be 


called upon to place themselves in the hands of a company for 


the p ofa bulk supply. That would complicate the question 
of e, which was already sufficiently complicated, and he 


thought that the matter concerned the companies themselves. 
When the time of purchase came, the situation would be a 
ridiculous one, with stations in one place and mains in another. 


He believed that the end of any scheme for the bulk of electricity 


to London by the companies would be that they would have to be 


" bought up at monopoly price. 


Wrrness was then cross-examined by Mr. BALFOUR BROWNE, 
K. C., on behalf of the companies supplying electrical energy in the 
He said, in reply to learned counsel’s 
questions, that the Council certainly did not wish to let any charge 
fall upon the rates. He was not prepared to say that if the scheme 
competed with authorised authorities it ought to be altered; it 
was bound to compete with.companies that had bulk powers. 


WEDNESDAY, May 2ND. 


Mr. McKixwon Woop was further examined by Mr. BALFOUR 
Browne, and stated in reply to learned counsel’s question that the 
area scheduled in the Bill totalled about 38,789 miles. The larger 

of it was outside London. The Council, he admitted, would 
he in the same position as a statutory company, but he could not 
say that the question of purchase by the local authorities in the 
area outside London would be prejudiced by the Council's scheme. 
He knew that the point had been urged last year by the Council in 
opposing the Administrative County of London scheme. 

Mr. BALFOUR Browne then pneri witness as to the debate 
which took place in the Couneil on the matter, and read a report 
of some part of the proceedings. Witness did not think the report 
was correct. 

The CHAIRMAN remarked that the Committee had the conclusion 
of the Council as a body. 

In reply to a further question, Mr. McKixNoN Woop said that 
it was not proposed to spend a large amount of capital at once, 
but they would develop the undertaking as the demand grew. If 
they could not supply cheaper than the existing undertakers no 
one would tgke a supply. Should there be a loss it would fall on 
the rates in London, and not on those outside. "The clause giving 
the Council power to go to the B. of T. to reduce the price charged 
by the authorised distributor had been inserted for the benefit of 
the consumer. It was not intended to force a distributor to take 
power from the Council. 

Witness was then cross-examined by Sir RALPH LrTTLER, K.C., for 
the Corporation of London. He admitted that there were no 
large manufacturers in the City, but he did not think that the City 
could avoid its responsibility of being part of London. 

By the Hon. J. D. FrrzoERaALD, K. C. (for the Administrative 
County of London Co.): He did not know of a power company 
which had been started as a permissive undertaking and had proved 
a success. Of course, he was aware that electric plant, such as was 
in use a few years ago, had become obsolete. 

By Mr. BLENNERHASSETT, K.C.: He knew that the Borough 
Councils who voted on behalf of the Council's scheme at the Con- 
ference, represented less than half of the rateable value of London, 
but those who voted represented the industrial areas. 

WrTNESS having been examined by counsel representing various 
local authorities, the Committee adjourned. 


THURSDAY, May 3RD. 


Mr. McKinnon Woop was re-examined by Mr. Lewis COWARD, 
K.C. Witness thought that the poorer parts of London were very 
interested in the question of electricity supply, because they were 
largely the manufacturing districts. With regard to the statement 
that there might be undue preference in supplying one company to 
the disadvantage of another company, he said that there could be 
nothing of the kind. There was not the slightest foundation for 
the suggestion that the Council was not bond fide. 

Replying to Mr. RUTHERFORD, WiTNESS said that the Council 
considered that the local authorities should have the right of pur- 
chasing the companies undertakings in 40 years, but the Council 
itself did not propose to purchase the undertakings of the local 
authorities. With regard to the revision of prices, he did not 
think it would be practicable for the Councils outside the area 
to have a similar power in regard to the prices charged by the 
Council The Councilin working out the scheme had given con- 
sideration to the question of smoke, and his opinion was that the 
scheme would help very materially to reduce the amount of smoke 
in London. Besides that, the undertaking would be under the 
controlof the Council, which was the authority which dealt with 
&moke nuisances. 

In reply to Sir Francis Lowe: It was very difficult to say where 
the interests of London stopped. London and the immediate out- 
skirts would undoubtedly be the most profitable. 

Mr. J. H. Riper, electrical engineer to the London County 
Council, was then called. He said that he designed the whole of 
the engineering work at the Greenwich generating station, which 
was the largest municipal station in the world. Since he had been 
in London, for the last five years, he had had under consideration 
the question of bulk supply, and was in favour of having large 
stations, as they were more economical. Stations must be situated 
near a good supply of water for condensing purposes, and should be 
in a position to obtain a supply of water-borne coal. He considered 


. small consumers. The larg 


—9 | pigtized by Google 


that the size of the generating units de 
station. ‘Turbo-generators were bette! 
Load factor had a considerable bearin; 
upon the coal consumed, the labour wh: 
considerations. He thought it would 
supply to the authorised undertakers, 
est consum 
supply direct, as the Bill proposed, ? 
scheme as that depended upon the si; 


that was the greater the chance of mak 
and of getting a diversity cf load. 
in keeping a traction and a bulk load 


each other. The Greenwich station w. 
then the Battersea station would be 
supply. 'There would be 25 sub-stati 
be placed so as to be convenient for th 
time nine of these sub-stations were in 
tables of estimates of expenditure on 
From these it ap d that the net 
was 42,370,187. The cost of the land 
station was £120,000, of which the 
the Tramways Department was £60, 
station would cost some £384,000; tl 
densers, £360,000 ; the boilers, econon 
switchgear and general accessories, : 
£60,000; the coal handling plant, £: 
including pier, &c. £64,000; a tota! 
mission system would ccst altogether . 
on capital outlay during constructio: 


would bring the total expenditure o: 


Bil up to £2,370,187. This expend 
number of years, as the station wou! 
demand required, the complete s 
80,000 xw., being estimated to cost 
capacity of the station would be 80 
capacity 120,000 kw. Witness submi 
proposed charges, and explained that 
volts, three-phase, 25 cycles, delivered 
within the area of supply at £3 12s. pe 
demand, plus 0'2d. per unit actually 
that up to 2:96 hours per day, with a 
the price per unit would be Id.; at © 
would be d.; at 4°38 hours, 182 loac 
5:57 hours, 23:2 load factor, Ad.; at 7° 
and at 13:5 hours, 56:2 load factor, 2d 
upon an estimated diversity in th 
various bulk supply customers of 5 
income would be £4 10s. per KW. 
the generating station, plus 0°2d. pet 
some length into an explanation of t 
Greenwich station, which he said tot: 
unit, this including capital charges, m: 
and taxes. The estimated cost of transr 
a consideration of the estimated worki 
witness put in a table showing that t 
or 0°6243d. per unit for the Batterse 
the Greenwich station completed, t 
annum from the completed station a 
being 121,545,000, the estimated r 
completed station and the compl 
Witness submitted other tables shov 
outputs and at varying stages in th 
station. The following table shows tl 
with both stations completed 


(1) GENERATION AT BATTERSEA.—- 
Coal—205,312 tons at 9s. 6d. per ton 
(3:5 Ib. per unit on average) ^ el 
Water, oil, waste and sundries 
Labour .. * A T E T 
Repairs and maintenance .. T "d 
(0°2372d.) — 
GENERATION AT GREENWICH.— 
Coal—99,720 tons at 9s. 6d. per ton 
(4'0lb. per unit on average) he 
Water, oil, waste and sundries .. T 
Labour .. * * * * ds 
Repairs and maintenance .. kA T 
(0:29055d.) — 
(2) CAPITAL CHARGES.— 
Battersea—Interest and sinking fund 
Greenwich--Interest and sinking fund. : 
Transmission system, interest and sink- 
ing fund x V * T 


(3) MANAGEMENT AND OFFICE.— 


(4) TRANSMISSION,— 
Labour .. Z 
General stores * 
Travelling expenses 

(5 RENTS, RATES AND TAXES.— 


Rates and taxes T 
Rents of supply centres 


Total oe ae 


Battersea station completed wit! 
30,000 kw. normal, or 120,000 Kw. © 
Assuming 60,000 Kw. maximum le 
of 25 per cent. output = 131,400,00! 
Greenwich station completed w 
5,000-xw. machines = 34,000 xw. n 
Assuming 25,500 kw. maximum le 
of 25 per cent. = output = 55,845, 
Total combined output = 187,246 


| London taking a supply of current. 


= - 
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poratſons of Halifax and Huddersfield had agreed to an arrange- 


Tozspax, May 8ru. 


Mr. RIDER was cross-examined by Mr. RALPH NEVILLE, K. O., for 
the companies. 
because that was the voltage existing now at Greenwich. It also 
gave an economical supply over an area of six miles from each 
generating station. That distance from either Battersea or Green- 
wich included all the authorised distributors. Beyond those he did 
not expect to have to give n supply at first. No doubt later on a 
third gencrating station would have to be erected. An economical 
supply was, he admitted, one of 1 mile per 1,000 volta. Perhaps a 


higher pressure might have given a cheaper supply to a further 


distance. On that basis a station might be taken out of London. 
00 volts, 25 cycles current to the 


It was possible to transform his 6,6 


. frequency of any distributor. 


Mr. NEVILLE said that he should call witnesses to show that that 
would not be a profitable business transaction. 

By Mr. Luoyp, K. C. (for the Administrative Co.): He had not 
specially considered the question of the suburban railways of 

Of course, it would be a good 

addition to the load, but he could not say what it would amount to. 
Witness admitted that it had taken the Council from 1901 until this 
year to complete the first half of its Greenwich station. 

Mr. LrLovp: That's not a very happy sample. 

WrrNESS could not say that he would have adopted a station of 


the Greenwich type for & power supply. 
Mr. LrLoyp: But having got that power house on your hands, 


you must take things as they are. 


Cross- examined on the question of the carrying capacity of a 3:5 
cable, Wirxkss said that he considered such a cable capable of 
carrying 3,000 Kw. up to any distance with a loss of not exceeding 
5 per cent. At the end of the 7}? miles it would have dropped to 


2,975 KW. 
To be continued.) 


West Yorkshire Tramways Bill. 


On Thursday last week a Select Committee of the House of 
Lords, presided over by the Earl of Lauderdale, commenced the 
consideration of the West Yorkshire Tramways Bill, by which it is 
sought to incorporate a company with a capital of £120,000 to con- 
struct tramways in the Borough of Huddersfield, the Borough of 
Brighouse, and the districts of Elland, Greetland, Foxley, 
Clifton, &c., and to transfer to the company certain powers for 
the construction of tramways now held by the Huddersfield 


Corporation. 

Mr. H. Lroxp, K. C., opened the Bill for the promoters, and ssid 
tbat the gentlemen interested were well in a position to carry out 
what was proposed in the Bill. The Huddersfield Corporation bad 
already constructed a certain number of tramways, and were 
authorised in 1902 to construct others, but they had not yet seen 
their way to construct the liue from the south to Brighouse. The 
Corporation recognised the desirability of carrying out this pro- 
posal, and supported the Bill in that respect. The promoters also 
asked for power to construct a tramway to Greetland, and to form 
a junction with the tramways of the Halifax Corporation, Further, 
they asked for running powers over the tramways of the Hudders- 


field and Halifax Corporations. 
Mr. Freeman, K. C., appeared for the West Riding County 


Council, who asked that clauses should be inserted for the proper 
widening of certain roads. 

After hearing evidence, the CHarRMAN said that unless the 
promoters could come to an arrangement with the County Council 
it would be no good going on with the Bill. The proceedings were 


accordingly adjourned. 
On Friday Mr. LrLovp asked for a further adjournment until 


Monday to allow of an arrangement being come to, and this was 


granted. 
On Monday Mr. Freeman, K.C., asked that in the clause in the 


Bill which provided for the protection of the road authorities in the 
matter of the paving and maintenance of roads, the West Riding 
County Council should be inserted as the authority. 

Mr. Lrovp, K. C., for the promoters, objected to this. He pointed 
out that, by the general law, the local authorities were the road 
authorities. The promoters had agreed with the road authorities 
that where a road was paved they should pave the tramway portion, 
and should do the same where the road was not paved. The County 
Council apparently wanted to override both the local authorities 
and the company, and if what was proposed was agreed, the pro- 
moters might be called upon by the local authorities and the County 
Council to do ditferent things. 

T. FREEMAN said they were all main roads, and the County 
Council had to pay the bill for repaire. Unless the County Council 
was put into the clause, they would have no power whatever. At 
the time that the Tramways Act was passed it was not contem- 
pu that the County Council would be in the position of pay- 
master. 

Mr. Lrovp pointed out that if the suggestion was adopted there 
would be for the purpose of this Bill, and this Bill only, two local 
authorities who would be masters of the company, whereas the 
general law now had prescribed one authority. He submitted that 
the Bill should be left as it was, leaving the local authority to call 
upon the company to carry out what works were necessary. At 
present the local authority would be able to take the company to 
the Board of Trade, and he did not object to that, but he did object 
to two authorities having such power. 

After consulting in private, the Committee decided to leave the 
clause as it stood in the Bill. 

The Committee proceeded to deal with the clauses relating to 
running powers, and it was stated that the company and the Cor- 


He said that he had adopted 6,600 volts primarily, 


ment providing for through communication between the two towns 
being carried out either by the company or by eitherof the Cor- 
porations. The only question was that the powers agreed upon 
were not provided for in the Parliamentary notices, and if the 
Lord Chairman of Committees declined to allow the Bill to pro- 
ceed, then the clause should be dropped. 


Buenos Ayres Grand National Tramways Co, Bill. 


On Tuesday and Wednesday last week a Select Committee of 
the House of Lords considered this Bill, under which it is proposed 
to deal with the capital of the company consequent on the electri- 
fication of the lines. 

Mr. Raren NEviLLE, K. C., in opening the case for the pro- 
mofers, said that the company had now a capital of £645,000 
divided as follows: A" preference shares £220,000; "B" 
preference shares £125,000; second preference shares £50,000; 
ordinary shares £250, By the Bill before the Committee, it 
was proposed to increase the capital to £1,075,000, and so wipe 
out the arrears of dividend. The undertaking had so far been 
worked by horse traction, and had not been remunerative, and at 
present the total arrears on the preference shares amounted to 


£354,000, while in addition there stood to the debit of profit and loss 


account asum of £129,855. Thus it would be seen that unless some 
arrangement was made there would be an enormous sum to be 
paid off when electrification was complete before any dividend 
could be paid. In 1888 the Grand National Co. made an agree- 
ment with the Nueva Tramway Co. by which the former company 
worked the lines of the latter, so that the Grand Tramway Co. 


was in possession of a system of about 80 miles of tramway. 


They had also a concession to construct a further 12 
miles, and were applying for a concession for another 
13 miles, which there was little doubt would be granted 
so that in the aggregate the company would have the control of 
105 miles of tramway. There were eight systems of tramway at 
work in the district, three of which had been electrified, and it 
was the success of the electrified tramways which induced the 
Grand National to undertake the electrification of their lines. 
This electrification was proceeding at the present time, and so far 
the company had converted 30 or 35 miles of tramway, and so far 
as could be judged by the partial experiment, the success of other 
lines had been repeated in the present case. To ahow what could 
be done, he might point out that the Belgrano Co. had receipts of 
£68,800 in the last year they worked their tramways by horse 
traction, while in the first year of their complete electrical working 
the gross receipts were £147,212. The net receipts under the old 
system were £19,100, while in 1901, under the electrical system, 
they were £59,900. Then the gross receipts of the Anglo-Argentine 
Tramway Co. in 1901 under the horse system were £253,866, and in 
1904 under the electrical system they were £418,093. The net 
receipts of that company in 1901 were £67,294, and in 1904, 
£190,565. In view of the state of the company’s finances, the board 
called the chief preference shareholders together, and the scheme 
now brought forward was really the outcome of the suggestions 
made at that meeting. The only opposition came from the 
petitioners, Messrs. Elliott and Perks, who were holders of 
preference shares. What was now proposed was that the exist- 
ing rate of interest on the A and B“ and second preference 
shares should be reduced from 7 per cent. to 5 per cent, but 
that for each holding of £100 preference shares, £120 preference 
shares should be given. "Then to meet the arrears, ordinary shares 
would be issued to the “A” and B" preference shareholders; 
the “A” shareholders getting somewhat more than the B," while 
the second preference sharebolders would waive their arrears in 
consideration of their being placed on the same footing as the 
other two classes of preference shareholders. It was further 
proposed that the £129,000 loss should be written off. The value 
of the concern when the tramways were electrified, would be 
enormously increased, and the wiping off of the £129,000 loss would 
enable dividends to be paid to the shareholders directly they were 
earned. 1t was fully anticipated that they would be able to pay 
the whole of the preference dividends, and also about 34 per cent. 
on the ordinary shares at first when the line was completely elec- 
trified. The result of the scheme was to raise the capital from 


£625,000 to 41, 075, 000. 
Evidence having been called, the Committee found the preamble 


of the Bill proved. 


County Councils and Electric Lighting and Power Orders.—At a 
meeting of the Executive Council of the County Councils’ Association, 
held at the Westminster Guildhall on Wednesday last weck, it was 
reported that on the previous day a deputation from the Association 
waited on the Board of Trade to ask the Board to insert in all 
Electric Power and Lighting Acts and provisional orders certain 
clauses for the protection of County Councils in respect of bridges 
and roads. The deputation was received by Mr. Lloyd-George 
(President of the Board of Trade), Mr. Hudson Kearley, M.P. 
(Parliamentary Secretary), and Mr. Pelham. Mr. Lloyd-George 
said that with regard to bridges, be sympathised with the County 
Councils, He was advised that, as the law stood at present, he could 
not introduce into provisional orders words which would carry out 
the purport of the desired clauses. Whether it could be done by 
the confirming Bill was another matter. If it could be done 
without infriuging the law he was in favour of doing it, and if not 
he would consider the possibility of introducing a Bill for the 


purpose. 
Crediton Lighting and Power.—The Lord Chairman of Committees 
of the House of Lords reports that all opposition has been with - 
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drawn to the above Bill, which seeks to confer powers on the 
Crediton Lighting Co., which is at present supplying gas, to supply 
electrical energy in the district. 

Bury Corporation Bill.—The Earl of Lauderdale's Select Committee 
of the House of Lords on Friday considered the Bill promoted 
by the Bury Corporation whicb, amongst other matters, provides 


for the construction of six sections of tramway of a total length of - 


about three miles, and authorises the Corporation to enter into 
agreements with local authorities as to the purcbasc, sale, lease and 
working of tramways. The estimates in the Bill include £54,000 
for the construction of tramways, £12,500 for electrical equipment, 
and £45,000 for the extension of the electricity works. The Com- 
mittee found the preamble of the Bill proved, but passed the tram- 


way proposals on tbe condition that certain widenings of thorough- 


fares should take place. 

A Canal Boards Bill.—The Times says that the Parliamentary 
Committee of the Mansion House Association on Railway and 
Canal Traffic is to introduce in Parliament a Bill to provide for the 
constitution of a Central Canals Board for the purpose of obtain- 
ing provisional orders authorising the Board to take over, improve, 
and manage certain canals which form a chain of navigation 
between the principal ports in England, and to acquire other 
canals. 

St. Pancras Electricity Bill.—This Bill came before the Unop- 
posed Bill Committee of the House of Commons, and the pre- 
amble was declared proved. The Chairman, in his report, stated 
thuat the Bill gave no specific borrowing powers. The Committee 
decided to insert a provision in the Bill prohibiting the generation 
of electricity upon certain of the lands referred to in the Bills. 


PROCEEDINGS OF INSTITUTIONS. 


Economic Considerations in the Employment of 
Storage Batteries. 


By J. R. SALTEB, M. I. E. E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS al Manchester, March 13th, 1906.) Š 


Ir seems to the author that tbe record of utility established by the 
battery in earlier days, and the production of the reversible booster, 
have led engineers to overlook somewhat the economic considerations 
which should guide them in adopting any particular system of 
generation or supply. | 

The considerations which influenced the adoption of batteries in 
the early days have become to a very large extent modified, and 
the line of inquiry in this paper is in the direction of comparison 
. between the advantages which the employment of batteries gives 
under these altered conditions, and the cost at which those advan- 
tages are obtained. 

Broadly speaking, four general advantages are claimed for the 
installation of batteries, viz. :— : ) 

l. Ability to shut down. 

2. Improvement in load factor. 

3. Saving in copper. 

4. Constancy of pressure at the generating station, 

In the attempts which have been made to prove the advantages 
which are obtained from its use, it has been usual to compare the 
cost of the battery with that of steam raising plant. Such a com- 
parison is not, to the author's mind, a valid one, and is to be 
deprecated. It is generally stated that the cost per kilowatt ofa 
battery is equivalent to the cost of steam and electrical plant, 
based upon the assumption that the battery is discharged at a three- 
hour rate. It would be quite as reasonable for the advocates of 
batteries to assume a one-minute rate of discharge, and to show 
how infinitely cheaper the battery is in capital cost than steam and 
electrical plant; or, on the other hand, to assume a yearly rate of 
discharge and to show how infinitely more expensive it is to install 
a battery than to instal) generating plant of corresponding capacity. 
The comparison, therefore, whatever rate of discharge is assumed 
for the battery, is obviously incorrect. 

The author submits, therefore, that the battery cannot be 
regarded as a part of the generating plant, but only as a traus- 
forming device possessing certain storage ability. 

It may, however, be contended that the ability of the battery to 
store energy, which may be utilised when required, is, at any rate, 
a sufficient justification for regarding it as generating plant of a 
capacity equal to the difference between the maximum load which 
the plant is capable of supplying, and the maximum output which 
the station is called upon to supply, but I venture to think that 
this claim cannot be substantiated. If it be conceded that the 
capacity of a generating plant is its capacity at its maximum effi- 
ciency, and that such plant can be designed with 100 per cent. 
overloading capacity for short periods (but of course with lower 
efficiency) then there is no doubt that any reasonable sized battery, 
such as one would install in any particular system, could not be 
regarded as possessing the modified advantage of part of the gene- 
rating plant. It is clear, therefore, that the capital cost of the 
battery cannot even be justified on the ground that it is an 
addition to the generating plant. 

In modern practice there is, as is well known, little or no time 
in which to shut down a station supplying an electric tramway 
system. The tramway load is generally required for twenty hours 
in the day, and it is practically impossible to run such a station 
with two shifts. The third shift, being essential, there is no reason 
why it should not be fully utilised. It is claimed that the battery 


i8 a great source of security in the case of a breakdown in the gene- 
rating plant, but, is this really so? To be of any great utility for 
such a purpose, the capacity of the battery would have to be so 
great, that the capital cost entailed would not be justified. It will, 
of course, be appreciated that the author's remarks in connection 
with this section apply to traction and power schemes. In small 
lighting stations they have an output, the greater part of which is 
supplied at such times as to enable the battory to take care of the 
load for the remaining part of the day, thus saving a shift. 

The next and probably the most important advantage which is 
claimed for the battery is the improvement which it gives in the 
load factor. The question at once arises to what the term “load 
factor" is intended to convey. 

Some improvement in the load factor is due to the fact that with 
batteries the generating plant in a given time has not only to 
supply the useful units in a supply, but has also to supply the units 
which are lost in the battery; the cost of fuel per unit generated 
is bound to be less, owing to the greater number of units generated, 
but it will be apparent that the cost per unit usefully supplied will 
not be so largely affected. That the loss in batteries is consider- 
able, there will, the author thinks, be no dispute. If in tramway 
and power stations the capacity of the steam generators is assamed 
(as the author thinks it should be) at its rated capacity, and the 
overloading capacity is regarded as equivalent to the battery, then 
the load factor and the annual steam consumption should not 
exceed the load factor and steam consumption of the sets which the 
advocates of batteries assume for their purpose to be installed for a 
given set of conditions. l 

The third advantage claimed is the saving in feeders ; to obtain 
this advantage, the battery should be placed in sub-stations at 
distant points. In this way the current supplied to a distant 
point from the generating station instead of fluctuating would be 
more or less constant, and it would be possible to utilise feeders of 
smaller sectional area, only carrying the average current supply 
instead of the maximum. The installation of batteries at sub- 
stations or feeding points to effect a saving in the cost of feeders 


. does not affect the load factor at the power station, as in a scheme 


of moderate size, the fluctuations or the maximum requirements at 
the various points do not occur simultaneously. The only saving, 
£0 far as the feeders are concerned, by the installation of batteries 
in sub-stations is the saving in copper. The same expense for 
insulation, covering, for laying and for opening and making good 
of roadways is involved whether the batteries are installed at the 
sub-station or not. That a saving in copper alone, by the installa- 


tion of batteries at sub-stations of a sufficient capacity to enable 


feeders of emaller section to be employed, is not more than balanced 
by the cost of the batteries themselves it is difficult to imagine. 
Such an arrangement further involves a continual cost by reason of 
the greater average loss in the feeders and by reason of tbe loss in 
the batteries. 

The other main advantage claimed for the battery is the cor- 
stancy of pressure at the generating station, or the feeding point: 
but the author contends that there is no special advantage in col. 
stancy of pressure at any one part of the system, if the pressure i8 
fluctuating over the other parts with a tramway supply, it is surely 
better that the pressure should rise with the load, and so enable 
the speed to be maintained. 

After, therefore, analysing in a general way the advantages 
which are claimed for the utilisation of batteries, it would appear 
that the only real advantage which exists is an improvement in the 
load-factor, which only slightly affects the cost of production per 
unit, and may not necessarily mean an actual reduction in the total 
costs for giving a definite supply. Upon general grounds, there- 
fore, the author is led to the conclusion that in moderate sized 
stations the advantages to be obtained from the use of batteries are 
not justified by the capital charges involved ; and it may be well 
now to give some actual results in connection with two stations in 
which he is interested. 

In the first station, which supplies current to a tramway system 


. operating an average of 28 cars per day, and which in addition 


supplies approximately 1,000,000 units per annum for power 
purposes and for street lighting, the plant consists of two 500-Kw. 
two-phase alternators, one 500-k w. direct-current generator, and a 
battery having a capacity of 265 amperes for six hours In 
addition to this, there is installed a motor-generzator of a capacity 
of 250 Kw. for converting from alternating to direct current. It 
may here be remarked that the capacity of this station and the 
size of units are out of proportion to the load which bas to be 
supplied, owing first to the fact that the station was designed to 
deal with a much larger load than at present exists; and, secondly, 
to the necessity for the installation of different types of plant to 
supply a somewhat extended area. It is the practice in this station 
to run the alternator for the purpose of supplying high-tension 
current to the sub-station, and for driving the motor-generator as 
an alternating-current motor; the direct-current side of the motor- 
generator being in parallel with the battery. In this way, the 
alternating set is fairly well loaded, and the load is fairly steady. 
The motor-generator set is also practically fully loaded on the five 
week days, and comfortably copes with the direct-current load. 
On Saturdays and Sundays, however, it is found impracticable to 
deal with the load with the one generating set, either with or with- 
out the battery, and on these days the 500-Kw. direct-current set 
is utilised in addition to the alternating-current generator, the sets 
on these occasions being loaded to about half their capacity. The 
generating sets have in each case an over-loading capacity of 50 
per cent., and the average steam consumption on test was found to 
be 21:22 lb. per Kw.-hour at full load; 23:423 lb. at three-quarter 
load; and 25°22 lb. at half load. From time to time tests have 
been made on the plant running under varying conditions, and the 
following results have been obtained. 
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The duration of the first test was 31 days. During 26 days the 
station was run without the battery, the direct-current i 
being compounded, and during five days the station was run with 
the battery, the total output during the whole period being 
196,448 units. 

The second test also covered a period of 31 days, the total output 
being 195,510 units, and the plant being run for 26 days with the 
battery, and five days without the battery. The costs of operation 
under these two conditions were as follows:— 


Test (1) without battery. = Test (2) with battery. 
Cost per unit generated. Ocet per unit generated. 


Coal ipi . ‘187d. 147d. 
Water oe .. 032d. 032d. 
Oil Pas its .. 029d. 017d. 
Waste T" .. ‘003d. 003d. 
Stores m ... 009d. 006d. 
Wages ... — .. 220d. 217d. 
480d. 422d. 
The coal consumptions during *hese tests were: — 
: Test 1. Test 2. 
Per unit generated 5:519 lb. 4:240 lb. 
» gold ..  ..  .. 6978, 59324 „ 


When running with the battery, the units lost amounted to 
39,810, whilst when running withont the battery, the units unac- 
counted for were 36,467. The costs, therefore, per unit sold were 
'592d. without the battery, and 533d. with the batterv, or a differ- 
ence of '059d. in favour of the battery, representing a total annual 
saving of £578 4s. 

It might be contended that the necessity to run the two sets 
without the battery clearly indicates that the capital cost of the 
plant required for this supply could be reduced to the extent of 
one complete unit, and, of course, if this were so, the advantage to 
be derived from the installation of the battery would be absolutely 
and completely icstified ; but, as a matter of fact, this ‘is not so. 


` The one set could take care of the load under all conditions if the 


motor-generator had a larger capacity, but as it is, the motor- 
generator is incapable of overload, and although the single gene- 
rating set is perfectly able to deal with the whole Joad, it is 
impracticable to operate the station in this way as tbe motor- 
generator is unable to deal with its portion of the load. If 
the capacity of the motor-generator were increased to 3CO or 
400 Kw, then the one set could quite easily take the whole load 
under both conditions. In another station with which the author 
was associatejl, a 500-K W. set was regularly used to supply current 
for 50 cars. 

During last month a further test was made fora period of five 
days, running without the battery, the coal consumed being 
4779 lb. per kilowatt-hour generated, and 572602 lb. per kilowatt- 
hour accounted for; whilst the coal consumption for the six 
months ending December, 1905, and running in tbe ordinary way 
with the battery, was 4257 lb. per kilowatt-hour generated and 
„101 lb. of coal per kilowatt-hour accounted for. These later 
tests are particularly interesting as showing the differerce between 
the coal consumption per unit generated and sold under the 
two conditions. When workiug without the batters. the differ- 
ence is '483 lb, whilst when working with the battery the differ- 
ence is 844 Ib.; that is to say. without the battery there was 
practically a 10 per cent. loss and with the battery, 20 percent. ; the 
result being that whilst there is a difference in coal consumption per 
unit generated of 522 lb. per kilowatt-hour in favour of the battery, 
there is only a difference in the consumption per kilowatt accounted 
for of 161 lb. per kilowatt-hour. The actual reduction in cost, therc- 
fore, under these conditions, is of the order of £55 per annum in 
favour of the battery. 

It should be pointed out that owing to the relation between the 
size of tue units and the load with which they have to cope, the 
conditions ob'aining in this station are about as favourable as they 
possibly could be for the battery. As already explained, when 
using the battery, one set is practically fully loaded, whilst witbout 
the battery, the two sets are loaded only to an average of from one- 
third to one-half their rated capacity. 

Let us now ascertain at what cost the reduction in the working 
costs due to the battery above enumerated is obtained. The following 
is a statement of the capital cost of the battery with its equipmen 
of boosters, &c. . 


Battery... tied T je ^ vs 3,40 
56-K w. positive booster 105 vs og 729 
40-kw. battery booster with Thury regulator .. 1,549 


240-ampere milking booster 50 
Switchvear... ^ uu 300 
Buildings ... ad bs we ue Tou 
Connections "WE on ze E ut 50 
Total ... EE 7 274 


The annuil capital charges involved in connection with this 
equipment are as follows :— 


Interest on cost of buildings, 
boosters, &c. T i um 
Depreciation on ditto wis 
Interest and sinking fund on 


5 % on £3,728 £186 0 
24% on £3.728 93 0 


battery ie ii Eis 6 Y on £38,546 212-15 
Maintenance (annual amount con- 
tracted for in tender, . eu 236 0 
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representing a cost per unit of ‘07d., whilst the reduction in cost 
due to that equipment under the best possible conditions is only 
'059d. per unit, and on the later steam con:umption tests only 
013d. per unit. 

In the second case, a combined lighting and power station of 
1,340 Kw. capacity, the capital charges incurred through the .pro- 
vision of the battery amounted to ‘096d. per unit, while the cost 
of fuel, water, and repairs amounted to 37d. per unit. There was 
not the slightest reason to suppose that if the battery had not been 
installed the cost could have been so much higher (over 25 
per cent ). 

It would therefore appear that the conclusion, dedu :ed from a 
general consideration of the matter, tbat the advantages to be 
gained by the installation of storage batteries, in tramway and 
power stations of even moderate size, are not justified by the cost at 
which they are obtained is well borne out by the actual results 
obtáined urder test. | 


DISCUSSION. 


The CHaiRMAN (Mr. S. L. Pearce) said there was a great diver- 
gence between the views expressed in the paper read by Mr. 
Brindle five years ago and those held by Mr. Salter. He thonght, 
however, that the paper would induce engineers to look more 
closely into the question of the installatiomof storage batteries when 
designing stations. 

Mr. McKinnon contended that even four hours’ cessation of 
running in 24 hours was of value for numerous reasons. The bittery 
and booster in some stations took the early cars, and so gave a few 
more hours fur overhauling, &., if required, which might be very 
valuable. That the load factor was improved by the utilisation of 
storage batteries was demonstrated every day in actual practice. 
Battery maker: would undertake to maintain a battery up to 100 
per cent. of its capacity for periods of 10 or 20 years at a rate of 
about 6 per cent. on the original cost. Referring to the saving of 
copper in feeders by employing battery sub-stations. for a particular 
scheme it was found that by employing line batteries, there was a 
savirg in first cost of 40 per cent. and a reduction in annual charges 
of 3 per cent. To constancy of pressure at the generating station 
should be added constant load on the generators, reducing wear 
and tear of plant and producing maxiinum economy in stoking and 
steaming. If the plant was large enough to deal with a fluctuating 
load, it must, during a considerable part of the time, be running at 
much below its most efficient load. If a station was crowded with 
surplus idle plant awaiting the demand which might or might not 
arise at some future date, the full advantage of a battery and booster 
would be lost, for the outstanding claim for a battery and reversible 
booster was that they took the place of one or more generatore. It 
was quite fair to compare the cost of a battery with that of gene- 
rating plant, if by installing one, and so giving a steady load to 
the remaining generators, additional generating plant was not 
required. Also, in computing the annual capital cbarges on a 
battery equipment, it was only reasonable to deduct the amount 
which would have been charged against the generator sets for 
which they had been substituted. From the figures it seemed that 
Mr. Salter paid £6.500 for a 475-Kw. battery and a 40-K W. booster 
and accessories. Tais should not cost more than £5,000. even at the 
present high pricé of raw materiale. In the United States no 
power plant was complete without its battery and booster. He 
could account for over 300 railroad installations put to work during 
the past six years on a rapidly increasing scale. 

Mr. MILLER said that his experience of maintenance agreements 
was rather unfortunate; when the battery makers were receiving 
premiums it was all right, but as soon as anything went wrong with 
the battery, they pointed out that something had been done con- 
trary to the regulations, and the agreement was void. Until 
battery makers were prepared to treat their customers in a reason- 
able way, they nad no right to talk in the manner they did. He 
considered that batteries were very useful in small stations, up to, 
say, 40 cars; in that case, a battery and reversible booster were of 
great help. He mentioned a case where there were generally 
30 cars running, supplied with power by one 100-Kw. set with 
battery and reversible booster. If the latter were not in use, it 
would be necessary to run two 100-KW. sets. At busy times when 
more cara were running, they had to run two 100-Kw. sets with the 
battery, the total output being 380 Kw. In cases like that tbe 
installation of a battery and a reversible booster was of great 
assistance, and would reduce the amount of generating plant. He 
knew of an undertaking which purchased power in bulk from a 
supply company. The maximum demand was not to exceed 400 
amperes. A battery and reversible booster was installed, and 
although 700 amperes were at times demanded, the stipulated rate 
of 400 amperes from the supply company's mains was not 
exceeded. He dil not consider it fair to compare a battery on a 
lighting system with that on a traction system, as in the former case 
it was far more severely punished than in the latter. 

Mr. C. D. TaiTE said every case should be considered on its 
merits, and a battery must be put in suitable fur the particular 
work in hand. In the author's case, the battery seemed to be 
blamed because the motor-generator was not of a suffici-nt capacity. 
He knew of stations where batteries on tramway systems were 
giving good results, and he proposed putting down in the near 
future a battery of considerable size, which would save the 
necessity of running a 750-KW. machine. On the other hand there 
were many cases, such as Manchester and Liverpool, where a battery 
would have very little effect at all. He had seen at the Mersey 
Railway power house, a battery discharging at 2,000 amperes at one 
moment, and the next moment receiving a charge; the generators 
could not possibly have taken the overload. The author did not 
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seem to be troubled with pressure variation, as evidently he had 
more than sufficient plant. 

Mr. Jacoss mentioned a case where a battery was installed as 
standby, and in more than two instances it had been discharged at 
more than twice its rated one-hour capacity and had saved con- 
siderable trouble. He had had several years’ experience of main- 
tenance contracte, and in no case did he find that the makera failed 
to carry out their agreement. 

Mr. S. J. Watson thought the adoption of storage batteries would 
effect a saving in generating plant. In the station of which he 
had charge, the units lost in the battery and booster for one 
year equalled 2? per cent. of the total units sold during the year. 

Mr. ARTHUR said that taking the case of shut downs on a rail- 
way system, he did not think they lasted above an average of 
about 20 minutes. On a recent occasion at the generating station 
of the Liverpool and Southport Railway, owing to a misunder- 
standing on the part of the switchboard attendant, the whole of 
the sub-stations were cut out. The shut-down took about half-an- 
hour to remedy, but owing to the installation of the batteries at 
the sub-stations, they were able to continue the traffic, and no one 
knew that anything wrong had occurred in the power house. 
Batteries were a distinct advantage in cases of this kind. Beforethe 
installation of the batteries, three 1,500-kw. sets and one 750-K w. 
set had to be run, and the load was extremely variable. There 
were 14 trains running, and each train at starting took 2,000 amperes 
at 600 volts. It sometimes happened that nearly all the trains 
started together, which caused an overload on the station. This 
overload would be at one moment from 25 per cent. to 30 per cent., 
and the next moment no load at all. Since the installation of the 
batteries they had only needed to run two 1,500-Kw. sets, and one 
750-Kw. set, being a saving of one 1,500-Kw. set. 

Mr. SALTEB, in replying, said he was disappointed that no 
speaker had brought any argument against his paper. He never 
said that batteries were of no use, but the question was whether 
the cost of installing them was justified by the results obtained. 
He agreed that batteries were of great advantage oa railway 
systeme, but there again, was their cost justified by the results 
obtained? The great overloads on the Liverpool and Southport 
line were due to the rapid rate of acceleration which the company 
decided on for their trains. Did this acceleration really save them 
three minutes on the whole journey, and did it pay them to have 
such a rapid rate at the cxpense of the batterics? Was it not 
possible to arrange to start and s‘op the trains at different times? 
One gentleman thought his station was not properly designed, and 
that there was too much plant. When the load came on that was 
anticipated when the station was built, the results would prove 
that the station was designed in a proper manner. He was aware 
that batteries could be maintained to give 100 per cent. efficiency 
for 10 years’ service, but it was done by installiog a battery of 
larger capacity than was actually required. If a battery wa3 
installed costinz £3,0C0 the maintenance on it would probably be 

10 per cent., whereas if it cost £6,000, the maintenance would b? 
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at a comparatively small distance above the surface of the ground 
or water. 

When an insulated horizontal wire A B, such as is shown in fig. 1, 
is connected at one end to a sphere of a spark gap, the other sphere 
of which is earthed, and sparks are caused to pass between the 
spheres, it will be noticed on investigating the space around euch 


an oscillator that the radiations emitted reach a maximum in the 


A | B 
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vertical plane of the horizontal wire a B, and proceed principally 
from the end a, which is connected to the spark gap, whilst the 
radiation is nil, or reaches a minimum, in directions which are 
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approximately 100? from the direction in which the maximum 


effect occurs. : 

I have also noticed that any horizontal con^uctor of sufficient 
length placed upon or at a short distance above the surface of the 
ground, and connected at one end through a suitable detector to 
earth, will receive with maximum efficiency only when the trans- 
mitter is situated in the vertical plane of the said horizontal 
receiving conductor and in such a direction that the end connected 
to the detector and to the ground is pointing towards the trans- 
mitting station.* 

If, therefore, such a horizontal conduc'or be swivelled about its 
earthed end in a horizontal plane, the bearing or direction of any 
transmitting station within range of the receiver can be ascertained. 

I have carried out & number of tests with transmitters and 
receivers having radiating or receiving antenns or conductors 
arranged as follows :— 

1. Transmitting conductors consisting of horizontal wires, the 
radiations being received at a distauce by means of the usual 
vertical wires suita^ly attuned. 

2. Both transmitting and receiving conductors consi:ting of hori- 
zontal wires. 

3. Transmitting conductora consisting of one or more vertical 
wires with or without capacity areas at the top, such ùs have been 
generally employed in wireless telegraphy, Phe ridiations being 
received by means of horizontal conductors. i 

With arrangements such as are referred to in (1), the following 
tests have been carried out :— 


Becewiné 


Curve showing observed current in micro- 
amperes at carthed end of receiving conductor 
under the conditions of direction shown below: 


Curve showing observed current in micro 
amperes at earthed end of receiving conductor 
under the conditions of direction shown below :— 


Curve showing observed current in micro- 
amperes at earthed end of rcceiving conductor 
under the conditions of direction shown below: — 


Transmitting conductor. — Horizontal, rotating 
8 from (- to 360 1-5 metres above ground. 
Receiving conductor.— Vertical, fixed height 18 
metres, 
Length of transmitting conductor.—60 metres. 
Length of receiving conductor.—18 metres. 
Distance of transmission.—260 metres. 


FIG. 2. 


Transmitting conductor.— Horizontal, fixed 1:50 
metres from ground. 

Receiving conductor.—Horizontal, rotating from 
0° to 3860 1:50 inetres from the ground, 

Length of transmitting conductor.---30 metres. 

Length of receiving conductor.—30 metres. 

Distance of transmission.—225 metres. 


Fic. 3. 


Transmitting conductor.—Vertical, fixed height 
44 inetres. 

Receiving conductor.—Horizontal, rotating from 
U to 360 1:60 metres nbove ground. 

Length of transmitting conductor.—45 metres. 

Length of recciving conductor.-—30 metres. 

Distance of transmission.—680 metres. 


Fra. 4. 


5 per cent. The rate of maintenance varied with the size of the 
battery. Batteries in small lighting stations might be of very 
great use, Lut small lighting stations had no right to exist to day, 
as there were plenty of power companies and municipalities read 
to supply them at a cheap ratc. 


Radiation of Electric Waves Mainly Conflued to Certain 
Directions. 
By G. Marconi, LL. D., D. Sc. 


(Abstract of note communicated to the Roya SOCIETY by Dr. J. A. 
Fleming, F. H. S. Received March 15th. Read March 22nd, 1906.) 


Tuis note relates to results observed when for the usual vertical 
anten.a employed as radiator or absorber in wireless telegraph 
stations, there is substituted a straight horizontal conductor placed 


Transmitter.—Horizontal wire 100 metres in length, direct exci- 
tation, spark length 2 cm., wave-length approximately 500 metres. 

Reeciver.— A vertical wire 8 metres in length, tuned to the period 
of the transmitter by means of a syntonising coil, and connected to 
a magnetic detector and to earth in the usual manner. 

Results. —Signals quite distinct at 16 kilometres im the ver- 
tical plane of the horizontal transmitting wire and in the direction 
of its earthed end; weak at 10 kilometres in the same vertical 
plane, but in the reverse direction; inaudible at 6 kilometres at 
right angles to tae directions above mentioned. 

Polar diagram D gives the values of the received current in 
micro-amperes, with conditions as marked under the diagram. 

With the arrangement mentioned at (2), i.e., both transmitting 
and receiving conductors horizontal, the results over short distances 
are shown in polar diagram B. 


* See British Patent Specification No. 14,788, July 18tb, 1905. 
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With arrangements tuch as are mentioned at (3), i.e., the trans- 
mitting conductor consisting of the usual vertical type and the 
receiving conductor horizontal . . . the following results among 
others merit attention: 

At Clifden, Connemara, Ireland, by means of a horizontal con- 
duetor 230 metres in length, laid on the ground and connected at 
one end to a magnetic receiver aud to earth, it is possible to reccive 
with clearness and distinctness all the signals transmitted from the 
Poldhu station (situated 500 kilometres distant) provided that the 
free end of tbe said conductor points directly away from the 
direction of Poldhv. No signals can be received if tbe horizontal 
wire at Clifden makes an unyle of more than 35° with the line of 


direction of Poldhu. 


The signals from the Admiralty station at Scilly can be received 
at Mullion, Cornwall (distance about 85 kilometres), by means of 
a horizontal wire 50 metres in lencth, 2 metres above ground, pro- 
vided said wire is placed in a radial position with regard to the 
sending station and with its free end pointing away from it. But 


it is unreceptive if placed so as to make an angle of more than 20*. 


with the line of direction of the station at Scilly. 

Some tests have also been carried out for the Admiralty in the 
vicinity of Poldhu in conjunction with H.M.S. Furious. For this 
purpose eight horizontal wires 60 metres in length, supported at a 
height of about 2 metres, were arranged radially and made to 
converge in a small building situated in a field near Poldhu. These 
radial wires were so arranged as to divide the circle into cight 
equal sectors. By means of a suitable switch any one of the ends 
of these wires at the position were they converged together could 
be connected to earth through a magnetic receiver. 

The wireless telegraph station on H.M.S. Furious consisted of an 
ordinary vertical wire aerial about 50 metres in lengtb, connected 
to a suitable spark gap. Tke station on the sbip transmitted at 
intervals, and the sbip followed a course describing an arc of about 
180 round Poldhu, keepirg at distances varying up to 16 miles. 

By means of the horizontal wire arrangement, the bearir g of the 
ship from Poldhu could be determined at any time by noting on 
which particular wire or wires the reception of signals was 
strongest, and also by cbeerving which wires were non-receptive. 

It was aleo found possible to receive simultaneously and without 
mutual interferences different messages sent by means of oscillations 
of the same wave-length coming from the ship and from the Lizard 
wireless station 10 kilometres away), whenever the ship was in such a 
position that its bearing from Poldhu made an angle of at least 50° 
with the bearing of the Lizard station. 

For further values and curves of received current in receivers, I 
refer to diagram A. 

Referring generally to the results mentioned in this note, I have 
Observed that, in order that the effects should be well marked, it is 
necessary that the length of the horizontal conductors should be 
great in proportion to their height above the ground, and that the 
wave-lengths employed should be considerable. 

I bave fouud the results to be well marked for wave-lengths of 
150 metres and over, but have not been able to obtain as well- 
defined results when «mployirg much shorter waves—the effects 
following some law which I have not yet bad time to investigate. 
There also appears to be a decided advantage in so far as effects at 
long distances are concerned in utiliaing a directly excited radiat- 
ing concuctor—that is, an insulated cc1.ductor in which the high 
frequency cscillations are started by means of a suitable spark dis- 
charging it tocarth or to another body, as was usual in my early 
forms of Hertzian-wave wireless telegraph transmitters. 

I have noticed that the most advantageous length of the receiv- 
ing horizontal wires, in order to obtain results at maximum dis- 
tances, is about one-fifth of the length of the transmitted wave, if 
said wires are placed at a distance above the ground; but the 
receiving wires should be shorter if placed on the ground. 

When using horizontal receiving wires arranged as described in 
this note, I have often noticed that the natural electrical pertur- 
bations of the atmosphere or stray electric waves, which are 
generally prevalent during the summer, appear to proceed from 
certain definite directions which vary from time to time. 

It would be exceedingly interesting to investigate whether there 
exists any relation between the direction of origin of these waves 
and the known bearing or direction of distant terrestrial or celestia] 
storms from whence the stray electric waves most probably 
originate. A considerable number of observations would be 
necessary to determine whether there exists any relation between 
the bearing of the terrestrial storm ceutres and the direction of 
origin of these natural electric waves. I propose to carry out some 
further investigations on the subject. 

The tests over short distances were carried out over practically 
flat country, whilst those over considerable distances took place 
over hilly country, such as the West of England, and in some cases 
partly across sca and land. 


Tramcar Equipment. 
By P. HEN TER-BROWwN. 


(Abstract of Paper read before the NOTTINGHAM GUILD OF 
~ MECHANICAL AND ELECTRICAL ENGINEERS.) 


Tue secret of success in designing a motor for this class of work 
lies in paying infinite attention to even the most minute details, 
always provided of course that the fundamental basis is sound. 
Nothing but a combination of the best material, the best design, 
and the best workmanship can hope to survive the perpetual jolting 
and vibration, not to mention ill-usage by unskilful drivers, that a 
traction motor has to endure. 
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The routine tests applied to every Brush traction motor on com- 
p'etion are as follows:—One hour’s run at the rated full load; 
measurements are taken of speed, resistance, insulation, and tem- 
perature rise. The motor is further tested by an application of 
2,000 volts between the windings and iron for 10 minutes. A pres- 
sure test that is frequently specified by consulting engineers is 
3,000 volts for 5 or 10 seconds. 'The wisdom of this is certainly 
open to criticism. A very high voltage is liable permanently to 
strain and injure tbe insulation, althcugh it may not at the 
moment cause a breakdown. Also & motor may stand 3,000 volts 
for 10 seconds, and yet break down at 2,00) volts for 10 minutes. 

In addition to these, special temperature and efficiency testa are 
made on a few of the motors to furnish the data required for a 
complete stud, of their performance. 

To obtain bigh efficiency is importanf, because high efficiency 
means a low loss, and it is the loss that heats the motor. In 
lasting. a certain quantity of energy must be wasted in the rheo- 
state, but the amount of waste varies inversely as the skill of the 
motorman. The accelerating current should be kept as nearly 
uniform as possible. In other words, the resistance should be cut 
out as quickly as possible provided the maximum permissible 
current is not exceeded. 

The energy expended in stopping a 12-ton car running at 10 miles 
per hour amounts to 90,000 ft.-1b., and this is sufficient to carry a 
passenger 9 miles. Thus, it costs as much to stop the car for a 
single passenger to get in as it does to carry him 9 miles on the 
level. This shows what careful consideration should be given to 
ascertaining the most efficient number of stopping places. 

The rated horse-power of a traction motor is that E. p. which it 
can give for one hour continuous'y, without the temperature: rise 
exceeding a certain figure. This method of rating a motor leaves 
much to be desired. For instance, the Brush Co.'s 1,002D, 1, 002A, 
1,002B are rated at 24, 27 and 31 H.P. respectively, although they 
all weigh the same and cost the same; yet in many cases the engi- 
neer would be money in pocket by selecting the J,002D, in spite of 
the temptation to get the maximum E. p. possible for his money. 
To designate the motors by the tractive effort they are capable of 
giving for one hour would be no improvement; in fact, it would be 
worse, for the output of all the above three motors would then be 
the same, viz., 1,200 lb. Horse- power may be locked upon aa the 
product of pull and speed. To know, then, merely the product of 
pull and speed is almost useless; we must know one of the factors 
as well, before we have any useful infomation at our disposal. 
Would it not be more convenient to designate a motor by its trac- 
tive effort and speed, or by H.P. acd speed in m les per hour, with tLe 
standard gear reduction of 478 aud 30-in. wheels? The rated 


4) ‘ 
outputs of the three motors instanced would tLen be 4° En 
and 5 : the numerater giving Lorse-power, and the denominator 


miles per hour. It will be noticed that the horse-power varies in 
proportion to the speed, ard this explains at once that the lower 
rated motors are simply the same carcasses for lower speeds. 

It is most difficult to arrive at the correct. total horse- power with 
which a given car ehould be equipped for a given line. 

The first question to decide is whether the car should have one, 
two or four motore. In the case of light cars running with infre- 
quent stops on a clear, level line, a single motor will give excellent 
results. The controller and wiring will be simpler and cheaper; 
the first cost and weight of, say, one 30-H. p. motor will be less than 
those of two 15-H.P. motors, and the efliciency of the larger motor 
wil be higher. The saving of we'ght of motors will probably 
reduce the weight of the truck also to a certain extent, so that 
altogether there is an appreciable saving in current due to the car 
being lighter. The chief Jisadvantage is that, in the event of a 
breakdown to the motor, the car is completely crippled. 

The uneconomical variation of speed in a single-motor equipment 
renders its sphere of usefulness very limited, and for street work 
generally this is an insurmountable objection. The majority of 
single-truck cars will then be fitted with two motors. By mcans 
of series-parallel control the amount of current at starting is 
halved, and, what is more important, two economical speeds are 
available. Moreover, in the event of the breakdown of one motor 
the car may be run home on the remaining motor. 

In the case of large cars with double trucks we have to decide 
whether it is best to equip all four axles with motors, or two only. 
The first cost of four, say, 20-H.P. motors will be higher than 
that of two 40-H.P. motors, and in addition the controller and 
wiring will be more expensive. On the question of maintenance 
cost, it is difficult to get conclusive evidence, but the repair bill 
is likely to be about 20 per cent. more with the four motore. 

On a stiffly graded route with a two-motor four-axle car con- 
siderable difficulty is experienced in obtaining sufficient adhesior, 
even though maximum traction trucks be used. Even if actual 
slipping does not occur, the a-celeration will be very poor; rapid 
acceleration is a matter of the utmost importance, and has the 
additional advantage that, though the current is larger, yet the 
total energy consumed is lees than with slow acceleration. Given 
then a route with heavy grades and frequent stops, a four-motor 
equipment will be more economical and give a more reliable service 
than a two-motor equipment. Each case must be carefully con- 
sidered on its own merits, however, and unless there is good reason 
for putting in four motora, two only should be used. 

Electric tramways are exceedingly expensive, both to install and 
to run, and can only be made to pay in fairly populous districts. 
If small towns are to enjoy the same advantages as large ones, it 
will be necessary to devise some means of cheapening them. 

Now the whole capital cost of a tramway undertaking practically 
depends upon the weight of car per passenger. Heduce this and 
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the Sving effected is reflected right back from the car through the 


track, the cables and the generating plant to the boilers, to say 


nothing of the reduction in runuing expenses as well. The problem 


then is to reduce the weight of car per passenger. 

It is the universal practice in this country to use totally-enclosed 
motors, but prolonged tests have been made in the States with 
ventilated motors, and have shown that the motors can be reduced 
about 25 per cent. in weight, and that they then keep cooler than 
the displaced totally-enclosed ones. They have, moreover, been in 
successful operation in summer and winter, through dust, snow and 


. rain. ] 


Another way to reduce weight is to adopt worm gearing instead 


of spur gearing, which permits the use of a very much higher motor 
* 


i 


PAGNIE DE L’INDUSTRIE ELECTRIQUE ET MECANIQUE. 


By ventilation and increased revolutions per minute, it should 
be possible to reduce the weight of the motors to about one-half 
their present weight. Even if made totally enclosed, a high-speed 
worm-geared«motor-could be much more effectively cooled than the 


motors at present in use, because with the extra room available, the 


case could be ribbed to present a large radiating surface. With 
the two motors weighing considerably less than 4 ton each, the 
body and truck could be made much lighter, so that the 50- 
passenger car complete would not weigh more than about 6 tens. 


NEW PATENTS APPLIED FOR. 


Compiled express! tor this journal by W. P. Tompson & Co., Electrical Patent 
Agents, bua, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries shoulu be addressed, 


9,446. An improved mounting device for securing the glass bulbs of 
incandescent electric lamps to their caps," J. ROBERTSON. April 23rd 


9,488. - ‘Improvements in, rotating field magnets of electric machines.” 
Siemens Bros. & Co., Lro. (Siemens-Schuckertwerke, G.m.b.H., Germany.) 
April 3rd. (Complete.) 


9,504. “ Improvements connected with the underground conduit system for 
electric traction." A. A. JonDAN, April23rd. 


9,509. Improvements in connection with electrically operated valves.” 
ELEKTRIZITATS Act.-Ges. VORM W. LaHMEYER & Co. (Date applied for under 
Patents Act, 1901, May 3rd, 1905, being date of application in. Germany.) 
April 23rd. (Complete,) 


9,544. Improvements in motor control systems.” THe BRITISH THOMSON- 
Hovston Co., Lro. (General Electric Co., United States.) April 24th. 


9,550. “An improved electric controller contact." W. McCormick. April 


9,5560. Automatic block signal system for electric railways.” 


G. W. Jonx- 
STON and A. H. ACKERMANN. 


(Date applied for under Patents Act, 1901, April 


ee * being date of application in United States.) April 24th. (Com- 
plete. 

9,583. ‘Improvements in selective telephones“ N. S. McKinsey. April 
24th. (Complete.) 


M 9,594. ' Improvements in electro-pneumatic channelers.”’ 
(Ingersoll-Rand Co., United States.) April 24th. (Complete.) 
9,606. ‘Improvements in rotary converters." J. L. MURDOCK. 
9,612. “Improvements in electric hammers.” W. 
WENDLEBURG. April 24th. (Complete.) 
9,630, “Improvements in electrical devices for simultaneously actuating the 
controllers of several railway vehicles from any one of these vehicles," Com- 


1 i (Date applied for under 
Patents Act, 1901, April 25th, 1905, being date of applicationin Germany.) April 
Mth. (Complete.) 


! 9,633. “Improvements in and relating to dynamo-electric machines.“ 
British THomson-Hovuston Co., Lrp. 
April 24th. 

9,688. Improvement 
April 25th. (Complete.) 
9.693. Improvements in and relating to horizontal electric are lamps,” 
CROMPTON & Co., LTD., and C. F. TvBBs. April 25th. 


H. H. Laks. 


April 24th, 
F. WEGNER and A. 


THE 
(General Electric Co., United States.) 


in alternating current motors." 


C. E. L. BROWN. 


3,706. ''Improvements in electrolytic apparatus.” G.J. ATKINS. April 25th, 
9,763. Improved combined electric switch and lampholder." F. R. 
CONNELL. April 26th. 

9,772. An improvement in electric glow lamps." SIEMENS & HALSKE AKT.- 


Ges, (Date applied for under Patents Act, 1901, May 3lst, 1905, being date 
of application in Germany.) April 26th. (Complete.) 


9,781. ‘Improvements in space telegraphy.” J.S.Sroxr. (Dat i 
: : $ . J. 8. STONE. e applied for 
under Patents Act, 1901, June 20th, 1905, being date of application in United 
States. April 26th. (Complete.) 

9,784. '' Improvements in and relating to electric arc lamps.” 
and M. V. ELY. April 26th. 

9,786. ''An improved method of electrical detection between railway or tram- 
way signals, points, facing point locks or fouling bars." MCKENZIE AND 
Horrawp, LTD., and C. H. W. Epmonps. April 26th. 

9,788. ''Improvements in space telephony." J. S. Stone. (Dat i 

i f Spt “pa y. „ TE v NE. ate ap ied for 
under Patents Act, 1901, June 20th, 1905, being date of application m United 
States.) April 26th. (Complete.) 

9,78). ''Improveiments in electric 
April 26th. 

9,792. Improvements relating to electric ignition devices for internal com- 
bustion engines, lI. H. GARDNER and E. GARDNER. April 26th. 

9,74. “Improvements in brushes for dynamo-electric machinery." 
MORGAN CRUCIBLE Co., LTD., and C. W. BPEIRS. April 26th, 
8 ^ Improvements in alternating current electric 
SIEMENS-SCHUCKERTWERKE G.m.b.H. (Date applied 
1901, June 16th, 1905, m 
(Complete.) 


E. R. GROTE 


fusible cut-outs." ©. T Pau. 


THE 


traction systers.” 
for under Patents Act 
being date of application in Germany.) April 27th. 


9,858. Improbements in alternati . 2 
9,858. : alternating current commutator motors." ve E 
pro 0 ors. : 
Jaconpy. April 27th. i W 
9,859. Inprovements in motor starting and regulation sw 


itches for organ 


blowing, pumping up water reservoirs and similar devices." H. C. E JACOB\ 


April 27th. 
9,884. ‘‘ Improvements in current distributing devices 
ignition in explosion engines," H. DE LA VALETTE. 

9,904. Improved electric motor mechanism j 

' ; ; 'chanism for automobiles." A. Werrss 
Date applied for under Patents Act, 1901, January 16th, 1906, being date of 
application in Germany.) April 27th. (Complete.) TT. 

9,915. ." Improvements in means for operating the switches 
of electric tramways." L. ATKINSON. April z"7th. 


for effecting the 
April 27th. i 


, frogs and signals 
(Complete.) 


— ———— o 
* See ELECTRICAL REvn w, October 21st, 1903, p. 644. 


9,916, ‘* Vacuum tube electric ap atus, 
trical Co., United States.) April . (Cor 

9,921. An improved electric control'e 
J. G. BoorH, P. S. BROOK and J. A, HIRST, 

9,926. *'An appliance for enabling elect 
direction or place." V. BRgw-MULHALLEX. 
9,951. Improvement in electro-automa 
tisements." W. B. Jomwsow. (F, de | 
April 28th. (Complete.) 

9,958. Improved means for deadening n 
GODWIN, _April 28th. r b 

9,959. —— e 
CE NS upon, an eir combination 
F. W. GavNTLETT. April Bth: 

9,980. “Improvements in metallic vay 
April 28th. 

9,990. An improvement in electric n 
ScHUCKERTWERKE G.m.b.H. Date app! 
May 81st, 1905, being date of application in 
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Copies of any of these ifications m 
THoMPSON & Co., 822, h Holborn 
free, 9d. (in stamps). 

1904 

ELECTRIC WELDING or TURBINE BLADES | 
Ferranti. 28,301. December 23rd. 

1905 


CHAINS FOR USE IN SUPPORTING OR ORX 
Purposes. J. Dugmore. 20,681. Oct 


METHOD AND MEANS POR INSULATING THE S 
TION ENGINES. J. Kritzler. 21,643. © 


ELECTRIC Moroms. H. H. Lake. (Interna 


24th. 
ELECTRIC PROPULSION OF VEHICLES, Kri 
Electriques, (Procedes Krieger.) 25, 


for under International Convention, M 


RECEIVING APPARATUS FOR EXPLOSIVE SUBI 
Exvecrric Waves. F. Schneider. 25, 
for under International Convention, Js 


APPARATUS. FOR STORING AND PAYING OUT 
CONNECTED TO ELECTRIC INSTRUMENT: 
26,052. December 14th. 


METHOD AND MEANS OF CONVERTING AND/OR 
oF ELEcTR:ciTY. R. Grisson. 6,907. 


SUBSTANCES FOR EFFECTING CATALYTIC Cc 
TRICITY Meters. C. O. Bastian and G 

METHOD OF AND MEANS FOR MEASURING ELE 
OR REGISTERING APPARATUS OR/AND PR 
and G. Calvert. 6,453. March 27th. 

STARTING APPARATUS FOR ELECTRIC Mor 
6,593, March 28th. 


MEANS FOR ELECTRICALLY MAINTAINING 4 
MENTS PARTICULARLY APPLICABLE TO ( 
MISSION. R. M. Lowne and the Lown 
6,690. March 29th. 


DyNAMO-ELEcTRIC MACHINES OF THE ** Ho» 
Noeggerath. 6,752. March 30th. (D 
Convention, March 30th, 1904.) 


PLATES FOR ACCUMULATORS OR BECONDAR 
Fiedler. 6,786. March 30th. 


METHOD or WiRING OR CONNECTING EL 
SUPPORTS AND THE LIKE THEREFOR. H 


ELECTRIC Furnaces. A. Reynolds. 7,004 
ELECTRICALLY CONTROLLED DEVICE FOR ( 
BUSTION ENGINES. J. A. Main. 7,075. 

TELEGRAPHIC SYSTEMS AND APPARATUS 
April 12th. 

REGULATION OF THE VOLTAGE OF ALTERNAT 
APPARATUS THEREFOR: British Th 
Electric Co.) 8,215. April 18th. 

ELECTRICAL COLLECTOR TROLLEY HEAD. | 

ELECTRIC SwitcH Apparatus. A. F. Berr 

ELECTRIC TRAIN LIGHTING Systems. W. 
applied for under International Conve 

ELECTRO-MAGNETIC ANNUNCIATORS ACTIN! 
H. Oppenkeimer. (Akt. Ges. Mix anc 

Low Tension ELECTRIC IGNITION MECHANL 
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MICROPHONES OR TELEPHONE TRANSMIT’ 
8th. (Date applied for under Internat 

PROCESS FOR THE PRODUCTION OF INCAN 
INCANDESCENCE Lamps. The Deut 
gesellschaft. 19,979. September 25 
national Convention, January 17th, 
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Elevator Co.) 20,951. October 16th. 
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Devices ron ELECTRICALLY LIGHTING ] 
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25,288. December 6th. (Date applies 
December 6th, 1904.) v- 
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THERMO-ELEcTRIC GALVANOMETERS, C. 
applied for under International Conv: 


Brook 


(—— À 


PAL. 
Mar 


THB 


ELECTRICAL REVIEW. 


- No. 1,486. 


Vor. LVIII. 


ELECTRICAL REVIEW. 


Vol. LVIII.] CONTENTS: May 18, 1906. [No. 1,486. 

Page 

Naval Training T Sud bet AN p a e. 785 
The Local Government Board as Guardian of the Ratepayers... 786 
Wireless Telegraphy (concluded) ... re as ee .. 788 
The Education and Training of Engineers s S. 789 
Correspondence... “se ave sive nee ec * 791 
Our Legal Query Column sa EC oe es isi ew 794 
Legal i s Meo ee i is $us i 794 
ies. 796 


Business Notes Ssi E ixe m" 


The Woolwich Works of Siemens Bros. & Co., Ltd. (illus.) .. 803 


City Notes ... eae as i a T we .. 810 
Market Quotations ... iis sé i is s` 814 
Stocks and Shares sss 925 T 888 asa q 814 
Share List of Electrical Companies is T e. 815 
Proceedings of Institutions :— 

A New Single-Phase Commutator Motor (i) us.) . 817 

The Science of Illumination "m X 819 
The Royal Society Conversazione Ses 2o; sus .. 819 
.. 820 


Parliamentary Ms d xs ae Des T 
M 824 


New Patents Applied For... "i i i ee 
Published Specifieations ... ve eee . e! 824 


THE ELECTRICAL REVIEW. 


Published every FRIDAY, Price 4d. 
The Oldest Weekly Electrical Paper, Established 1872. 


TO BB OBTAINED BY ORDER FROM ANT NEWSAGENT IN TOWN OR COUNTRY, 


OFFIGE :—4, LUDGATE HILL, LONDON, E. o. 


Telegraphic Address: "Acoxxxar, Lonpon.” Code, A BC. 
Telephone No. 983 Holborn; 4425 Central. 


ALL Lettera should be addressed te the Proprieters, N. Alabaster, Gatehouse & Ce 
ADVERTISEMENT RATES ON APPLICATION. 


The “ Blectrioal Review ” is the recognised medium of the Electrica] Trades, 
AND HAS 
BY FAR THE LARGEST CIRCULATION 
of any Electrical Industrial Paper in Great Britain. 


SUBSCRIPTION RATES.—In Great Britain, Post Free, per Year, 19s. 6d. Te 
Other countries, per Year, £1 10s. 3 i: 
~ BINDING.—Subecribers’ numbers bound, including case, for 4s. each volume, 
CASE8.—Cloth Cases for Binding can be had, price 28. 6d. each; post free 2s. 9d. 
a LEADING CASES, to hold from One to Twenty-six Numbers until the volume 
complete for Binding, can be had from the Publishers, Price 6s., or Free 
Post (in Great Britain), 66. 6d. 
3 AGENTS. — New York: D. Van NosrRAND, 28, Murray Street 
Uster 3 J. Borvaav, 24, Rue de la Banque, Berlin: AsHER 4 Co., 13, 
Obeques and Postal Orders (on Chief Offi 
oe, London), to be made able $9 
Mr. H. ALABASTER, 4, Ladgate Hill, N. O. m 


UNIVERSAL ELECTRICAL DIRECTORY 


1906 Edition 
Now READY. 


H. ALABASTER, GATEHOUSE & CO., 
4, Ludgate Hill, London, E.C. 


gh—- 
ar 


MAY 18, 1906. 


— — ——— —— 


NAVAL TRAINING. 


— — — — 


THE innumerable friends of Prof. Ewing in the electrical 
world will desire this week to offer him their cordial con- 
gratulations upon the success he has achieved as Director of 
Naval Education. All who have followed his distinguished 


career as an engineer, man of science, and educationist, | 


have been certain that his efforts in working out the details 
of the studies corresponding to the new scheme of naval 
training would be attended with success, provided that 


he was allowed a sufficiently free hand in the selection and 


arrangement of the work. The new scheme came into 


existence at Christmas, 1902, and in the comparatively 
short period that has elapsed since that date the whole fabric 
of naval education has been reconstructed in accordance 
with the cardinal principles of „common entry“ for all 
cadets, and subsequent “specialisation.” The great 
measures associated with the names of Lord Selborne and 
Lord Cawdor, energised from within the Navy by Admiral 
of the Fleet Sir John Fisher, must have demanded an 
enormous amount of. precise thought and accurate pro- 
portioning of details regarding the planning of the 


curriculum, the classes, the laboratories, and the work- 


various machines and appliances, 
for giving us sturdy and bright young officers 
for the Navy. It is upon Prof. Ewing that the 
arrangement of these details has largely fallen, and now that 
his work is sufficiently complete to be comprehended as a 
whole, and on a proper basis, he has rendered an account of 
it which ought to dispel the last traces of doubt from those 
who have entertained misgivings as to its meaning, and as 
to the benefit it will confer upon the naval organisation of 
the Empire. His lecture at the Royal Naval College, 
Portsmouth, on May 11th, delivered before an audience of 


naval officers, deals with most of the points which have 
It is impossible here to 


shops, with their 


been the subject of criticism. 
review those points, but it is in the highest degree gatis- 
factory to us to know that, Prof. Ewing, in whose judgment 
we have confidence, and whose diseretion and. discernment in 
these matters are acknowledged throughout the whole 
engineering profession, is able to assure us that,“ much as 
the scheme has been attacked, the faith has never for a 
moment been shaken of those whose privilege it has been to 
take part in working out its details, and who, whatever may 
be said in disparagement of their judgment, have at least 
the advantage of an intimate knowledge of its intention 
and character." . 
So far as we have followed the controversy to which Prof. 
Ewing alludes, it has always manifested itself to us that 
the question in dispute arose from misconception on tlie part 
of the assailants of the scheme in respect to matters of fact 
upon Which they had not adequately informed. themselves, 
The lecture of. Prof. Ewing, which was published in full in 
the Zines of Saturday, May 12th, is in some sense an officia] 
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statement, and as it is characteristically lucid and compre- 
hensive, it should go far to dispel any lingering objections 
to a scheme which is destined to có-ordinate the resources 
of tbe Empire with the requirements of the Navy on à 
logical and progressive plan. IIe tells us in effect, that; the 
scheme, when fulfilled, will make every officer available as 
a fighting unit in the completest measure, that it will give 


every officer that practical knowledge of mechanism which 


the character of ships and the conditions of warfare render 
indispensable, and that under it the Navy will be, more 
than in the past, * one in sentiment, one in tradition, and 
one in aspiration." 

If our readers desire-to examine the evidence upon which 
the more recent features of the developed scheme are 
established, they can do so by consulting the Reports, 
published asa Blue Book last Friday, of the Depar tmental 
Committees appointed by the Admiralty to consider various 
questions concerning the extension of this reform. This 
Committee, which was presided over by Vice-Admiral Sir H. 
Douglas, consisted of Prof. Ewing, Captain Slade (who is 
the Captain of the Royal Naval College), Captain 
Bacon (one of the most brilliant officers in the Navy), 
Captain Oliver, Mr. Graham Greene and the Chaplain 
of the Fleet. They took evidence from three admirals, 
two captains, three commanders, one lieutenant, three 
engineer rear-admirals, one engineer commander, besides 
naval instructors and others, throwing light upon every 
phase of the recent controversy. "Their report and evidence 
are convincing testimony of the wisdom of the reform and of 
the thoroughness with which every aspect of the question bas 
been examined by the responsible representatives of the British 
people in matters naval—the Board of Admiralty. — Lastly, 
the scheme finds. indirect support from the instructive 
report recently published by a Committee of the Insti- 
tution of Civil Engineers, who were appointed to advise 
as to the best method of educating and training engineers. 
A summary of the report appears elsewhere in this issue. 
This Committee restrict their observations to the training of 
civilians, but in substance they recommend a system which, 
as regards school work and training, runs in many respects 
on parallel lines with the Admiralty scheme, and our readers 
who are interested in these matters will find their time well 
spent in comparing the results and evidence provided by 
these three documents. 


THE LOCAL GOVERNMENT BOARD AS 
GUARDIAN OF THE RATEPAYERS. 


Tun inquiry into a further loan of £62,000 for the elec» 


tricity undertaking of the West Ham Corporation, which 
opened on the 24th ult, and was adjourned sine die, 
throws considerable light upon the policy of municipal 
trading. 

When the present, Government came into power, and the 
Local Government Board was placed under the presidency of 
the Right Honourable gentleman known as ** Honest John 
Burns," it was feared that municipal trading would run 
riot; but at the West Ham inquiry, after the drastic action 
of the Inspector, it is strange to read the remark of one of 
those taking part in the proceedings, who exclaimed, “ I 


Digitized by Google 


take it, it is through John 
happening." 

And now let us see what has 
facts to our constant, condemnation 
trading in electricity supply. 
Here is a concrete case of the ati 
technical business of which the © 
no knowledge, and entirely on borr 

The Inspector asked for a good : 
of which was forthcoming before t 
probably the local authorities were 
department he represented. possess 
home to them facts of a very inc 
questions raised are most serious, : 
necessity for a acm Goverum 
accounts. 

The Inspector wanted to know 
orsix months' working up to M: 
each succeeding year," and the bc 
the following figures :—To Mar 
supply), net deficiency, £1,124 5s. 
1900, net profit, £196 1s. 1d. ; M 
£2,491 19s. 1d. ; March, 1902, n 
March, 1903, net profit, £1,624 
net deficiency, £3,788 68. 10d. ; M 
£744 10s. The total result was a 
last year of £5,206 9s. 6d. 

'l'he discussion upon these figur 
facts, the Inspector pointing out t 
£7,200 had been charged to t 
“ Where is the depreciation fund ? 

The borough treasurer, in re} 
fallacy, viz., The fund.set aside 
debt was 3°47 per cent.; this was 
provided for in a business un 
surprised to find that this was 
term, ** Nonsense," from one of the 

No one expects to find an ele 
profitable for two or three years af 
curious aspect of the figures conn: 
that a profit was claimed for the fi 
much rejoicing, but followed by 
next year, which probably made r 
for his seat at the next election, | 
the next year by a profit not | 
fifth year a bigger deficiency than 

Not only has the trading been 
is in spite of the supply to an exten: 
which would in ordinary course : 
improved load factor. 

In an inquiring spirit, but not 
Forest Gate Ratepayers’ Associat 
sentative, Mr. Marcus Cohen, elic 
information as to the proceeding: 
would be very much to the advan 
payers’ associations existed in ever 
interests, instead of being, as the 
committees for electioneering purp 

Among the astonishing facts b 
were asked for to pay for plant for 
been borrowed. The electrical engin 
was urgent, as they wanted to us 
was reminded by the Inspector t 
three and a quarter years ago."  ' 
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pitied, for he bad been in office for about six months only, 
and could give no information as to how the money had 
been spent. No wonder that Mr. Cohen exclaimed, “ The 
whole thing seems in a muddle," and it is satisfactory to 
find that the Local Government Board promise, through 
their Inspector, to get “the whole thing straightened out 
before we have finished.“ 

It would be a very useful course if a Commission of 
Inquiry were held into the accounts of municipalities 
generally, with a view to ascertaining how the trading in 
electricity supply has resulted, and if it were promoted by 
the present President of the Local Government Board it 
could not be said that his bias was against the principle of 
municipal trading. 

The case of West Ham is a typical one, and a strong light 
is thrown upon the practical difficulties attending the 
management of such a business by a body of elected repre- 
sentatives, who delegate to a Committee the position which 
in a private undertaking would devolve upon the heads of 
the firm or a responsible body of expert directors. We see 
how the engineer at West Ham requires machinery to 
enable him to supply his customers, and how powerless he 
is in the hands of Committees who are unable to give him 
what he needs, but who, as Mr. Cohen observed, are capable 
of getting the whole thing muddled. 

The position of West Ham is a very serious one. The 
rates amount to 10s. Rd., or 11s. if money taken out of the 
. reserves (which has been paid by the ratepayers) is taken 
into the account, and it is obvious that local industries must 
be seriously hampered by such a charge, and if they remove 
to other places, the condition of the town must be further 
impoverished by a reduction in the rateable value upon 
which the rates are payable and a decrease in the openings 
for employment. ö 

The total indebtedness of West Ham was stated to be 
43,018,000, of which £795,657 was for education. The 
debt on the electricity undertaking was £310,444, and 
according to the accounts for 1905, the total capital expendi- 
ture was £315,273, but in the evidence before the Inspector, 
it transpired that there had been an excess of expenditure 
over the authorised amount of borrowings sanctioned, of 
£26,000. 

The following questions and answers speak for them- 
selves :— 

The Inspector: Have you received the money for this 
machine in respect of which you are now applying for 
a loan ? i 

Mr. Seabrook (the electrical engineer) : I take it we have, 
as we have exceeded the total amount of the original loan. 

The Inspector: Quite so, and we must know how that 
money has been expended before we sanction a loan twice 
over ! 

The Deputy Town Clerk : This is the first time I have 
seen it. 

The Electrical Engineer : And itis the first time T have ! 

A fine specimen this of municipal trading ! 


THE Local Government Board inquiry 


5 into the application of the Swansea Town 
elephone é s NO 
Finance. Council for sanction to a loan of £7,000 


to extend the municipal telephone system 
brought to light some interesting figures bearing on the 
hopeless financial condition into which unreliable plans and 
estimates and uncommercial rates have led the municipal 
telephone concerns. "The inquiry was suddenly adjourned 
after a short hearing, as the Inspector discovered that the 
larger part of the loan applied for had already been spent, 
and much of it on work of a ditferent character from that 
described in the application and shown on the plans. The 
Town Clerk was as much surprised at this discovery as the 
Inspector was annoyed, and asked for the inquiry to be 
adjourned so that a fresh application might be prepared. 
No comments on the class of business management thus 


revealed were made, and they really seem to be superfluous. 
We are getting accustomed to finding that whenever any 
real inquiry is made into municipal management of technical 
businesses the most deplorable state of muddle and confusion 
is revealed. | 

Apart from once more demonstrating this slipshod style of 
administration, the Swansea telephone inquiry showed clearly 
that municipal telephones are operated at a heavy loss. 
The total capital cost of the Swansea system is £27,172. 
Applying the usual discount to the usual inflated 
statistics, there are 902 direct exchange lines, giving 
an average capital cost per line of over £30, 
as against the estimated £20. The accounts slow 
a paper profit of £534, but they also show a large capital 
expenditure during the year, considering the small growth of 
the business, and such trifling charges for working expenses 
as would lead one to suppose that in Swansea telephone lines, 
switchboards and instruments maintain themselves auto- 
matically. No allowance for depreciation has been made, 
though much of the plant—three years old—is admittedly 
obsolete, and the Postmaster-General, after an expert valua- 
tion, has offered for the entire system £10,000 leas than its 
book cost. Presumably the Swansea Town Council, and 
some others in the same boat, think that the Postmaster- 
General and his technical advisers do not know their business, 
but the reasonable probabilities are that the telephone 


business is better understood at St. Martin’s-le-Grand than’ 


in any town hall in the country. The municipal telephone 
systems are clearly living on their capital, and working at a 
heavy annual loss; we have always contended that this was 
the only deduction to be drawn from the various municipal 
telephone accounts. The terms offered by the Post Office 
for the purchase of the various systems—terms based on an 
expert examination and valuation of the plants, and showing 
that depreciation must be reckoned with on a liberal scale— 
prove the correctness of our contention. It remains to be 
seen how long the municipalities will persist in throwing 
good money after had. 


— — — 


“THE protection of cars against fires 
includes the covering of exposed parts of 
the under-framing with fireproof material, the housing of 
straight-runs of cables in fireproof lined boxes and in circular 
‘loom’ at entering and leaving points, and the prevention 
of accumulations of dirt, dirt being considered one of the 
most frequent causes of fires on cars.“ Thus the conclusion 
of an article in the Street Ruilwuy Journal for April, 
describing, with drawings, how the Washington cars nre 
wired. . 

Neither Washington nor any other American city cun 
teach us any more than we know already about wiring 
electric trains for safety and convenience, (much of that 
knowledge having been derived from that great continent), 
but we can take a few hints from Washington about tram- 
cars without loss of dignity. The only one we will mention 
relates to the exclusion of dirt, and we shall have the sym— 
pathy of managers who know how full of sand, and tickets, 
and dust, and rubbish the space under the seats becomes, 
und how difficult and costly it is to keep it tidy and clean. 

The cure for all this trouble, expense, and actual danger 
is to omit seat risers from the design, leaving a clear space 
the whole width of the car below seat level. The space can 
be clear in name only if the present and often unavoidable 
practice of placing cables, sand-boxes, rheostats, and even 


Car-Wiring. 


lightning arresters beneath the seats is continued, but the . 


alteration will provide the opportunity for carrying out the 
wiring decently in neat fire-proof casing; for housing the 
sand boxes so that tickets do not drop in and sand does not. 
fall out; and for treating the rheostats with respect. and 
due regard for ventilation. 

Once remove the risers or * kicking panels," as they have 
been named, not inappropriately, and tidiness will arrive 
automatically. 

[t is not necessary to keep the alteration for future cars 
for ut small initial expense, which will be out-weighed by 
the accruing advantages, existing, cats can be so treated. 

D 
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WIRELESS TELEGRAPHY. 


By REGINALD A. FESSENDEN. 
(Concluded from page 746.) 


NOTES ON COMMERCIAL WIRELESS TELEGRAPHY. 


My attention has been called to the editorial on wireless 
telegraphy on the River Amazon in the issue of your 
esteemed paper of February 2nd. I am free to admit that 
to a certain extent the criticisms there made are just. It is 
true that reports on wireless telegraphy have not been 
full as they might otherwise have been. E 
With reference to the above-mentioned Amazonas stations, 
the following may be of interest :— | 

The stations referred to are more than 100 miles apart. 
The latest edition of Stieler's Atlas gives the stations ás 
more than 150 land miles apart. The cable between Para 
and Breves, whose course does not differ very greatly in 
length from a straight line, is, I understand, about 140 sea 
miles, or about 160 land miles, and Pinheiro is about 
5 or 10 miles out of Para on the far side, so that the 
distances check up approximately. The delay in getting the 
stations in operation was due to the fact that the stations, as 
sent down; were only guaranteed for a distance of 100 miles, 
and when it was found that the distance was really more 
than 150 miles, some changes in construction were 
necessary. 

These stations worked, as reported, perfectly satisfactorily 
at all hours of the day and night for two weeks without any 
interruption. After this test, as stated in your issue of 
February 2nd, it war decided to move the Pinheiro station 
directly into Para. 


The decision of the Brazilian courts then put a stop to 


operations. 
One of the chief reasons for the unsatisfactory working of 
wireless stations has been the pushing of the stations beyond 


their real capacity, and giving as the range of working the 


distance over which the stations could work under the most 
favourable conditions. This is much as if one were to take 
as the distance over which a quadruplex would work, the 
distance over which it could work in perfectly dry weather 
and with all the lines perfectly insulated. | 

The only fair standard is the distance over which the 
wireless station will work under any condition of weather, 
and this is always considerably-less than that over which the 
station will work under the most favourable circumstances. 

For example, the stations above referred to, which were 
sent down to the River Amazon, had worked over a distance 
of 600 miles under favourable circumstances in America, but 
our company only guaranteed them for 100 miles. 


In fact, much longer distances have been worked over with - 


the same apparatus. As an illustration, messages have been 
exchanged between two stations equipped with our apparatus, 
more than 1,000 miles apart, one of the stations being the 
lightship off Cape Hatteras, having a mast only 75 ft. high 
and equipped with a ]-H.P. spark transformer, the other 
being a Government station equipped with a mast 175 ft. 
high, and a 2-kw. outfit, in the West Indies. Messages 
were transmitted both ways, the distance being 1,029 miles. 
Under favourable circumstances in daytime, with masts 
135 ft. high, messages have without difficulty been trans- 
mitted, with an expenditure of energy of 5 watts, over a dis- 
tance of 100 (one hundred) miles. It would be absurd, 
however, to put stations on the market working so near 
their limit, and yet this is what has been done continuall 

and is one of the things that have thrown wireless so aael 
iuto disrepute. — 

With an expenditure of less than 4 H. b., there is no 
trouble whatever in working day and night over a distance 
of 100 miles through severe electrical storms and interference. 
Many tests have been made of this, and as many as 600 
inessages have been sent in a day of 10 hours between two 
stations 100 miles apart with masts 135 ft. high and using 
less than 4 H.P. of energy. The messages in this test 
were so-called 10-word messages, each containing with 
nid signature and operators’ information about 25 
words. 


+ 


This, it is true, is only an average of 25 words per minüte, 
but the speed is only limited by the ability of the operator 
to receive, and Morse messages have been sent at a 
speed of more than 35 words per minute, and on one 
occasion, with operators furnished by the U.S. Signal Corps, 
a speed of 65 words per minute was obtained, using Phillips 
code. There is no difficulty in the mechanical transmission 
and receipt of wireless messages at high speed, and I have no 
doubt that there is, at least, one other company, in addition 
to our own, which is ready at present to take contracta up to 
speeds of 250 words per minute. 


Transmission by wireless is, as a rule, more reliable than 
transmission by wire lines, and on no less than three occa- 
sions during the past three or four years our company has 
offered to handle the business of the Western Union and 
Postal Telegraph lines. The last occasion was in December, 
1904, when all telephone and telegraph lines between New 
York and Philadelphia and Washington were down and ou 
wireless lines were the only ones working. 


COMMERCIAL WIRELESS WORKING. 


The fact that wireless stations are not being installed 
for commercial working all over the world has nothing to 
do with the wireless apparatus itself, but is due solely to the 
action of the different Governments, who have uniformly 
refused to permit thé operation of wireless stations. These 
countries it will be noted have no hesitation in accepting 
fees for patents on wireless telegraphy, but refuse to permit 
the operation of the patents after the fees are paid. This 
fact is not generally understood, and so I will deal with the 
subject specifically. ' 

Our own company (the National Electric Signalling Co.) 
has ever since 1902 been endeavouring to obtain permits to 
erect wireless stations for commercial work, but up to date 
without success in a single instance. The following are 
some. of the applications made and the results :— 

1. Application to Work from Bermuda to New York.— 
This application was filed in 1902. Most of the trade of 
Bermuda is with New York, and there is no direct com- 
munication. Petitions were signed by most of the merchants 


. and large planters in Bermuda and the New York Produce 


Exchange signed a petition and sent it to the U.S. Secre- 
tary of State, asking him to get the American Ambassador 
in London to use his influence in the matter. After the lapse 
of several years the permit was refused, although the pre- 
caution had been taken of forming a company largely from 
Bermudians. Representatives were twice sent to England, 
once on behalf of our company and once on behalf of the 
Bermudan stockholders, to see if the permit could be 
obtained, but without success. | 

2. Application toWork between Cuba and the United States. 
—After more than a year’s work the only permit that could 
be obtained here was one according to which the rates would 
be fixed by the Cuban Government after the stations had 
been erected and no permit given to even transmit the 
meseages from the company’s station into the city of Havana, 
and the taxes, &c., were to be fixed later. 

3. Amazonas Working.—The result of this is given in 
your editorial of February 2nd. After the stations were up 
and working, permission to proceed to operate them commer- 
cially was refused. 

4. Application to place Station on Sable Island to report 
Ships.—Three years were spent in trying to get this permit, 
but without success. A Canadian company was formed 
which has been trying for a year and a half to get the 
permit, also without success. ANE 

5. Newfoundland.—About three years has been spent in 
attempting to get a permit to erect stations on Newfound- 
land. About four months ago we were definitely informed 
that no permit would be given, as an exclusive permit had 
been given to the Marconi Co. 

6. French Perinit.—Attempts have been made at various 
times during the past two years to obtain a permit to work 
between France and the United States. Up to date this 
permit had not been granted, though the company still has 
some hopes of obtaining it. 

7. Permit to Work between Spain and the United States. 
—The same remarks apply to this permit as to the permit to 
work with France. 

In addition to the above, it has been-attempted to obtain 
permits to work in India, New. Zealand, Australia, Mexico, 
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Germany, British Guiana and other places, but so far with- 
out any success. 

England and the United States sre the only places in 
which it has been found possible to put up wireless stations. 
In England about two years were spent in trying to obtain a 
permit, and finally a permit was obtained to erect an experi- 
mental station at Machrihanish, Scotland: it is hoped 
that as soon as the possibility of working across the Atlantic 
commercially is demonstrated, a permit for commercial work- 
ing will be granted. 

The question may be asked, Why go abroad to establish 
commercial stations? The answer to this is that it is only 
in working across seus that wireless telegraphy can hope for 
an immediate return without the eatin of several 
millions of capital. 

As an illustration of this, our company, after making 
extensive tests for over a year between New York, Phila- 
delphia and Washington, decided to enter into competition 
with the landlines between those points, on the ground that 
we could give a more reliable and better service. 

It was found, however, that after paying for messenger 
service to collect aud distribute the messages, even if the 
wireless telegraph took half the business between those points, 
the profit, while sufficiently large for a single operating com- 
pany, would be small in comparison with the profits to be 
made by working over seas. It was for this reason it was 
decided to commence commercial work in competition with 
able companies rather than with landlines. 

In addition, the various governments have interfered in 
other ways and seriously checked the development of wireless 
working. As an illustration of which I can speak personally, 
our company had negotiations under way with various steam- 
boat lines comprising nearly 200 vessels, and the contracts 
were nearly closed, when the United States Government 
published a statement to the effect that it was proposed to 
make wireless telegraphy a Government monopoly and to 
transmit all messages free, on the ground that it was not 
possible for stations to work without interfering with each 
other. This statement was not, of course, true, our 
Washington station, for example, working regularly with 
our Boston station, 400 miles away, day and night, in spite 
of the fact that the U.S. Navy station at Washington is only 
1] miles from our Washington station ; and a demonstration 
of the fact that it /s possible to cut out interference resulted in 
a failure of the attempt to make wireless telegraphy a Govern- 
ment monopoly. But it nevertheless put an end entirely to 
all prospect of doing business with shipowners, and it is 
only lately that they have begun to consider the matter 
again. 

Altogether, our own company has spent nearly $100,000 
in attempts to obtain permits to work wirelessly, but up to 
date without success. 

Still another difficulty in cominercial wireless working has 
heen the fact that a number of Governments have equipped 
their departments with wireless apparatus made by them- 
selves, in spite of the grant of patents. To take a specific 
instance, the U.S. Navy has installed more than 100 liquid 
barretter receivers without paying the owners of the patent 
a single cent. in spite of the fact that the ownership of the 
liquid barretter has been decided not less than four times by 
the Courts. There is, as a rule, no legal resource against. 
such acts on the part of Government departments, and all 
that can be done is to hope for officials with a higher 
standard of morality. The average Government official, for 
some reason or other, dces not consider a patent as property, 
und the same individual who would hesitate to buy 50 
chronometers which he knew to be stolen has no hesitation 
whatever in installing 50 breach mechanisms or 50 wireless 


receivers whose ownership has been decided by the Courts 


again and again. 

It is only fair to say that, as a rule, the permanent 
Government ofhcials are not responsible, but are overruled 
by those higher up in authority, and, curiously enough, those 
department heads who are of the legal profession have, as a 
rule, shown the least respect for property rights. 

All this makes it rather hard for the wireless companies. 
Our own company had spent, on making up the accounts 
some four or five months ago, the sum of $422,000 in 
experimental work, and had received something like $20,000 
from the sale of apparatus. 


It will be seen that ithe present prospects of wireless tele- 
graphy are not very bright. 


[The following letter, received on Monday last, is of 
interest in this connection.—Eps. E. R.] 


Liquip BARRETTER LITIGATION. 


As the present status of the litigation on the liquid barretter 
patent has been greatly misrepresented, we would be greatly 
obliged if you would kindly give publicity to the following state- 
ment of the facts in the case. The following decisions have been 
rendered :— 

(1) Octoher 16th, 1905. National Electric Signalling Co. v. De 
Forest Wircless Telegraph Co., A. White, L. De Forest, et al. De- 
cision in favour of the National Electric Signalling Co., holding 
that De Forest Co. infringes patent, and ordering an accounting for 
damages. 

(2) November 8th, 1905.— National Electric Signalling Co. *. De 
Forest Wireless Telegraph Co., A. White, L. De Forest «t al. A 
decree of injunction against De Forest Co., A. White, L. De Forest 
and the officials of the De Forest Co., restraining them from using, 
manufacturing or selling the liquid barretter. 

(3) January 27th, 1905.—National Electric Signalling Co. v. 
Gesellschaft fur Drahtlose Telegrapbie, m. b. H. et a. Decree of 
injunction against Slaby-Arco or Telefunken Co., restraining them 
from the use of the liquid barretter in any of its forms. 

(4) De Forest Wireless Telegraph Co. v. National Electric 
Signalling Co. Charging the National Electric Signalling Co. with 
infringement of the Neugschwender-Schaefer-De Forest Goo" 
receiver. Suit dismissed. 

(5) April 7th, 1906.—National Electric Signalliog Co. v. De 
Forest Wireless Telegraph Co., A. White, L. De Forest et al. 
Decision in favour of the National Electric Signalling Co. to the 
effect that the “Spade” electrode used by the De Forest Co. 
infringed the National Electric Signalling Co.'s liquid barretter 
patent, enjoining the De Forest Co. against further use of this 
type of receiver, and ordering an accounting for damages. 

(6) May 1st, 1906.--National Electric Signalling Co. v. De Forest 
Wireless Telegraph Co., A. White, L. De Forest et «al, Motion 
brought for contempt of court. White, De Forest and De Forest 
Co. adjudged guilty of contempt of court, and arrest ordered and 
bail fixed at $10,000.00. 


We are, very respectfully, 
NATIONAL ELECTRIC SIGNALLING Co., 


REGINALD A. FESSENDEN. 
Western Tower, 
Brant Rock, Mass., 
May 2nd, 1906. 


THE EDUCATION AND TRAINING OF 
ENGINEERS. 


Wk have before us the Report of a Committee appointed 
by the Council of the Institution of Civil Engineers " on the 
Education of Engineers. 

This Committee was appointed late in the year 1903 to 
make a thorough investigation into the best method and 
means of educating the average youth who desired to inake 
engineering his profession. The Committee's report has 
recently been issued ; we give a brief summary of it 
below. 

The sections which the Committee proposed for inquiry 
ua — 

. Preparatory education in secondary schools. 

2. Training in offices, workshops, factories, or on works. 

3. Training in universities and higher technical 
cue 

4. Post-graduate work. 

With these objects in view, the Committee has made the 
following recommendations :— 


I.— RECOMMENDATIONS IN RESPECT OF PREPARATORY 
EDUCATION. 


1. It is desirable that a boy intended for the engineering pro- 
fession should, before leaving school and commencing to specialise, 
have attained a atandard of education equivalent to that required 
by the Institution Studentship Examinations; and that he should 
not commence his special training until he is about 17 years of age. 

2. A leaving examination for secondary schools, similar in 
character to those already existing in Scotland and in Wales, is 
desirable throughout the United Kingdom. It is desirable to have 
a standard such that it could be accepted by the Institution as 
equivalent to the Studentship Examination, and by the universities 
and colleges as equivalent to a matriculation/examination. 

3. Advanced teaching of history and geography} with) instruction 
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and“practice in essay-writing and in précis-writing, should be iu- 
eluded in the ordinary school curriculum ; and the instruction in 
English subjects should include at least an introduction to English 
literature. 

4. Greek should not be required, but an elementary knowledge 
of Latin is desirable. Modern languages, especially French and 
German, should be studied, and should be taught colloquially or in 


such a way as to give the pupils a practical knowledge of each : 


language, sufficient to enable them to study its literature and to 
converse in it with some degree of facility. 

5. Instruction in mathematics should be given by methods 
differing considerably from those usually adopted in the teaching 
of this subject merely as an intellectual exercise. The geometrical 
side of mathematics should be fostered, and before they leave 
school boys should be conversant with the use of logarithms, and 
with at least the elements of trigonometry, including the solution 
of triangles. It is also of importance that instruction in practical 
arithmetic should be carried further than has been generally tbe 
case hitherto, with the object especially of encouraging the usc of 
contracted methods and operations in mental arithmetic ; and of 
encouraging also the expression of results with only such a degree 
of (numerical) precision as is consistent with the known degree of 
certainty of the data on which they are or may be supposed to be 
based. 

6. It is preferable that boys should attain at school a general 
knowledge of elementary physics and chemistry, or of what 18 
sometimes called “Natural Philosophy," rather than that they 
should pursue in detail some particular department of science. 

7. Special attention should be given to drawing ; the instruction 
should include ordinary geometrical drawiug with orthographic 
projection, curve-drawing, freehand drawing and practical mensu- 
ration. l 

8. Work in the nature of handicraft, such as carpentry or turning. 
or elementary field-surveying, may be encouraged as a recreation 
but should not be required as a school exercise. 

The Committee recommend that this scheme of preparatory 
education should be officially communicated to the Board of 
Education and widely circulated amongst those engaged in the 
conduct of secondary schools and engineering colleges, in order 
that future schemes of tuition of youths who contemplate entry 
into the engineering profession may be guided thereby. The Com- 
mittee are of opinion that if this course were taken it would assist in 
overcoming one great difficulty now universally felt in institutions 
in which applied science is taught. At present a considerable pro- 
portion of students enter technical institutions ill-prepared, and at 
least one year has to be devoted to instruction which ought to be 
secured beforehand. Proper preparation is essential if students 
are to derive full benefit from special instruction in applied science. 
Professors and teachers ought riot to be required to undertake sub- 
jects that should be taught elsewhere, but should be left free to 
devote themselves to scientific and technical instruction, which is 
their real work. 

The gentlemen whose opinions were asked were actively engaged 
in professional work, and in consequence there were delays in making 
replies. From the replies received it is obvious that the tentative 
suggestions and recommendations embodied by the Committee in 
their schedule have received very general support; this support 
has been given by each of the great sections of the engineering 
profession. A few correspondents expressed radically different 
views; but, in the main, the opinions of the Committee have been 
endorsed, and this result is satisfactory, since it indicates the 
possibility of practical effect being given to the recommendations. 

The Committee have had in view througbout what may be 
termed an average boy,” of ordinary ability, whose parents are in 
a position to secure for him a thorough training before he begins 
his actual professional work as an engineer. They recognise the 
necessity that will always exist for providing also suitable means 
of training for young men not so favourably situated, who work 
their way by sheer ability and force of character, and whose earlier 
careers do not permit of the methodic preparatory education and 
training which they consider best for the average boy. "Their con- 


cern therefore has been with the best general scheme adapted to the 


average boy. 


II.—INQuIRY aS TO ENGINEERING TRAINING. 


The Committee found it convenient to deal with Sections 2, 3 
and 4 of the inquiry together. In these instances also a schedule of 
questions was framed, and was circulated widely. 
pendent statements of opinion were submitted in many cases. The 
Committee desired primarily to ascertain the views of meu whose 
opinions were entitled to respectful consideration, in consequence 
of their experience and study of education and of engineering 
training. In all instances these communications have received due 


E by the Committee, after being carefully grouped and 
analysed. ui 


RECOMMENDATIONS IN REsPECT OF ENGINEERING TRAINING. 


The Committee desire to preface these recommendations by the 
statement tbat they are unanimous in the opinion that engineering 
training must include several years of practical work, as well as a 
proper academic training. Long experience has led to general 
agreement amongst engineers as to the general lines on which 
practical training should proceed; and it bas, therefore, been 
unnecessary to deal at any great length with that matter in the 
recommendations. E 


Taking everything into itt 
: account, the Committee make the followi 
recommendations :— i | N 


1. The average boy should leave school when he is about 17 


of age. Pages 


Perfectly inde- 


2. The practical training should be 
ever that arrangement can be made; 
practical training should consist in all 
in mechanical engineering workshops 
shop course" is desirable eren when 
devoting themselves at a later stage t: 
“ mechanical engineering.” In some 
take the workshop course after the fi! 
common to all branches of engineerin 
training at a later period must involv 

3. During workshop training boys = 
hours, should be treated like ordina 
discipline and be paid wages. 

4. Nothing should be done in the 
would impose undue strain upon the 
cases this might prevent attendance 
perience shows that meny boys ca! 
physical injury and with great educa 
mittee think it is most important tha 
tain their scholastic acquirements du. 
course, and, for the class of boys in 
this result might be secured, by priv 
out undue physical strain. 

5. As a rule, it is preferable to p 
or university on the completion o 
course. | 

In some cases—as, for example, w} 
mechanical engineers—it may be. 
practical training before entering c 
becomes more important that Ril 
practical training should be secured ! 
classes; otherwise boys would lose 
years’ suspension of systematic stud 
on entering college. 

6. For the average student the pr 
three sessions, provided he is w 
college. In the case of students 
science of their profession a fourt 
would be in some cases post-graduat 
the practical training was complete: 
exceptionally well prepared before 
the ordinary age, or possibly witho 
course of study, facilities should be 
of study. 

In all cases the first session migh 
2 common course of study by avera 
common course might be extended 
loss to final specialisation. 

7. A sound and extensive knowl 
in all branches of engineering, alt 
require more advanced mathemati 
The capacity for acquiring mathem 
in individual students, and many w 
have not the power of acquiring the 

The Committee endorse the pr: 
tion, made by those whose special k 
them to speak with authority, tt 
allotted to the study of pure m 
college course, to permit tbe best s 
ledge of algebra, trigonometry, 
geometry, the elements of solid 
ledge of the differential and inte 
differential equations. To this fi 
ing there must be added instruct 
mechanics. 

In the latter terms of the coll 
to purely mathematical instructio 
with the time similarly devotec 
that given to specialised instr 
should be increased. The most 
for students and teachers, will 
mathematical and engineering ii 
teachers of engineering. The te 
in dealing with the students duri 
should be well informed as tot 
enginecring, so that their course: 
suitably, and that departments of 
upon engineering may not have g 
attention. 

8. At least three to four years d 
inclusive of. the “introductory W 
tioned. The Committee favour a t 
training where it can be secured, t 
on works, in mines and in offices 
It is highly desirable that a part 


_obtained in drawing offices. 


9. Where college training is co 
is taken, the total period devoted 
in ordinary cases. The hours of 
usual course were followed; the 
higher, especially in the later yes 

10. The Committee recommen 
engineering drawing. 

Instruction in testing mater 
princip'es underlying metallurg 
operations incidental to the b 
student proposes to specialise, ~ 
course. 

In regard to workshop practice 
opinion that boys who have spi 
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engineering workshops should not be instructed in workshop practice 
at technical colleges. 

11. In connection with the grant of degrees, diplomas and 
certificates to engineering students, considerable importance should 
be attached to laboratory and experimental work performed by 
individual students, as well as to their progress in mathematical 
and scientific studies; and degrees, dc., should not be granted on the 
results of terininal or final examinations alone, 

12. Facilities for, and organisation of, post-graduate work by 
enyincering students in universities and higher technical institu- 
tions should be considerably increased. This recommendation is 
made with the special object of encouraging qualified students to 
undertake researches which may prove of practical value to 
engineering operations and processes. In many cases the best 
period for post-graduate work would be that following the com- 
pletion of practical training, even when that training follows the 
college course. 

13. The Committee reaffirm the conviction expressed when they 
issued their inquiry, that the sympathetic assistance of employers is 
essential to improvement in engineering education and training. 


Undoubtedly, the scheme is good, if it can be carried into 
effect. It is to be seriously noted, however, that the 
complete course extends over from six to eight years, 
and it is questionable whether any large percentage of 
our engineering students can by any means afford so long a 
time in preparation to earn their living. Surely the recom- 
mendations presuppose an unlimited purse on the pait of the 
parents? Or do they suggest an extravagant list of scholar- 
ships from some public fund, such as is at the disposal of 
the Chancellor of the Exchequer ? 

Assuming, however, that the means are forthcoming, the 
system of training advocated by the Committee is admirably 
adapted to the end in view. We would draw special 
attention to the emphasis laid upon the importance of mathe- 
matical knowledge in all branches of engineering ; that not 
all are possessed of inborn mathematical genius is, alas! too 
true; but there are few who, if properly taught, could not 
readily acquire a working acquaintance with this invaluable 
tool. That no training is complete without a thorough 
knowledge of at least one foreign language, as well as of the 
mother tongue (too often sadly neglected) is no less truc. 
We note with satisfaction. too, that one year’s practical 
training in enginecring workshops is recommended for all 
classes of engineers. The fundamental elements of an engi- 
neer’s equipment ate obedience to discipline, willingness to 
work and the ability to “use his hands." 


N 


CORRESPONDENCE. 
Letters received after first post on Wi morning cannot appear 
until the following week. Corr should forward their com- 


munications at the earlicst possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


American Correspondents Please Note. 


We receive so many queries from the United States with, 
in almoet every instance, postage underpaid thereon, that we 
have decided entirely to disregard such correspondence.— 
Ens, ELO. Rev. 


Elementary Electrical Engineering—A Review. 


I trust you will accord me the favour of making a few 
remarks on the subject of the review of the above work, on 
the ground that I have been (1) a contributor and corre- 
spondent of this journal, (2) that I am a member of the 
teaching staff of a technical college whose certificates are 
esteemed throughout Lancashire and the North generally, 
and (3) that the work reviewed has been for some time past 
& text-book in several mining and technical colleges and 
schools. 

It is now about 15 months since the work was sent to 
you in common with all the British and several of the most 
influential American engineering journals and magazines 
with a request for a review. In nearly every case the work 
was favourably reviewed, and I am indebted to the courteous 
criticism of many of my reviewers for much information and 
advice. Your adverse criticism, appearing at the moment 
when the second edition is being prepared for the Press, 
cannot but bring about some measure of confusion, espe- 


cially when the literal errore—alfnost inseparable from a first 
edition—are being corrected. 

Throughout his notice your reviewer has only been able 
to point out one inaccuracy. It is in the definition of the 
ampere. It is, through an error of the Press, referred to 
as quantity of current instead of current strength. This 
latter meaning is given to it throughout the work, so that 
there can be no doubt as to how the error originated. The 
author, at the time the final proofs were being passed, was - 
confined to his bed for nearly two months, and was conse- 
quently unable to assist materially in the work of revision. 
On this error, and two more (not noted by your reviewer) 
being discovered, an early opportunity was taken to insert 
an erraía slip calling attention to them. These were the 
use of the mathematical formula Pb S0“ for the chemical 
one Pb SO,, and D.P. for v.p. 

Your reviewer wishes to know what excuse there can be 
for my definition of the volt. I don't see why any excuse 
can be needed. It is correct. | 

Referring to the properties of the electric current, it is 
stated “ that the strength of an electric current is measured 


. by the magnitude of the effects it can produce in a given 


time.” Your reviewer states that no explanation is offered. 
Let him read the following, which is the paragraph imme- 
diately preceding the one quoted :— 

* Electric -Current.—When electricity is in motion, it 
is capable of producing certain effects upon adjacent 
bodies. It can (1) produce a deposition of metals from 
their chemical solutions; (2) heat the conductor that 
it flows through; (3) attract or repel a neighbouring cur- 
rent; (4) accumulate as an electric charge that can attract 
or repel a neighbouring charge; (5) produce in its neigh- 
bourhood a magnetic field." Surely this is sufficient at so 
early a stage (page 3) of an elementary work. | 

I concur with your reviewer as to the expediency of indi- 
cating which plate in fig. 3 is the zinc and which is the 
copper. Further, his suggestions as to the best manner of 
dealing with primary batteries and telephones have been 
given effect to in the coming edition, and these sections and 
that dealing with wiring systems have been greatly extended. 

] cannot see the justice of your reviewer's comment. 
In dealing with dynamos and motors, the author has not 
attempted to explain the elementary theory of the subject. 
We are told that, ** contrary to popular opinion, any dynamo 
can be connected up to run as a motor." Surely the latter 
statement is so. What is it, then, that your reviewer 
means? ' 

I am in agreement with your reviewer that much of the 
subject matter on circuit breakers was written in a manner 
not suitable for an elementary work. In the coming edition 
this will be revised. ; 

In conclusion, may I ask why it should be necessary for 
me to suggest that the Latimer Clark standard cell is not 
also used for the same purposes as a Leclanché cell? Of 
course it is, and can be, used for the same purposes, though 
it is by no means usual to do so. Its principal use is as a 
standard for purposes of comparison. 

„P. T. White. 

Bradford House, Wigan. 


[In an elementary text-book, the definitions of the ampere, 
the volt, and the ohm, are the most important, and for a 
printer's error in the definition of an ampere to be classed 
with the other two mentioned is inexcusable. Had the rest 
of the book shown that the author was careful and accurate 
the printer's error would have been assumed. The defini- 
tion of the strength of an electric current is either too much 
for * page 3 of this elementary book, or else it is not 
enough. 

With reference to the definition of the volt, the author 
lias not made it at all clear, and the sentence quoted either 
requires excuse or explanation. 

The author may not see the justice of the remarks on 
dynamos and motors. Any intelligent reader will, however. 

The remarks made about the Clark standard cell indicate 
clearly the style of the book and the ability of the author 
to write for the instruction of the student. 

lt is interesting to note that of the whole review the 
author has taken note of about one-half and is correcting 
the second edition accordingly. Until; however, he deals 
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much more. carefully with the elements of the subject the 
book will remain by no means a satisfactory text-book of 
electrical engineering. —THE REVIEWER. | 


__ A New Insulating Material. 


I notice that the Allgemeine Elektrizitäts Gesellschaft 
have recently patented an improved insulation for thin wires, 
in which they deposit successive thin layers of cellulose 
tetra-acetate on the wire. | 

Many years ago I thought out and experimented (in a 
laboratory way) with gelatine as a covering in which various 
substances were added, with more or less success. 

I tried passing bare wire through a hot aqueous bath of 
gelatine in which a quantity of potassium bichromate had 
been added. This I did in a subdued light, and then dried 
the layer, after which I exposed the wire to strong sunlight 
for many days to render the covering insoluble. in hot or 
cold water. TE | E ud 

After washing, I treated it in a bath of the double sul- 
phates of chromium and potassium and well washed. 

The insulation thus made was watertight, would stand 
hoiling water, and, I should say, bad a fairly high dielectric 
resistance. I shall be glad of any observations upon this 
subject. 

A. Treyer Evans, 
City and Aavilds Honour- Man, 


Birmingham, May 12th, 1906. : 


Neutralised Repulsion Motor. 


As Mr. Cramp has stated in his last letter, this discussion 
has become somewhat confused owing to the crossing of 
some of the letters, and I therefore think that it will be well 
to recapitulate the points I have raised. 

1. I failed to understand why Mr. Cramp’s motor should 
be classified as a so-called repulsion " motor, and suggested 
that the machine is certainly not of the induction type as all 
‘repulsion " motors, but of the “ conduction " type, and is 
really a shunt machine. This point is of comparatively 
small importance, and may very well be allowed to rest for 
the moment. 

2, My second point referred to the commutation : I could 
not see how Mr. Cramp's motor could claim any advantage 
in that respect over any other conduction machine. It is, 
of course, necessary to compare motors in which the p. M. r. 
impressed on the armature is of equal magnitude, and it is 
quite immaterial from the commutation point of view 
whether the reducing transformer is embodied in the motor 


Fic. 1. 


itself, as in Mr. Cramp's motor, or is separate from it, as is 
more usual. Asa matter of fact, the commutation of his 
motor will be worse than that of a good conduction machine 
because in Mr. Cramp's imotor, motor field and armature 
current are not in phase. | 

3. I contended that the weight efficiency of Mr. Cramp's 
machine must, be small, mainly because the energy required 
for the operation of the motor must be obtained from a 
coil B, which could only yield a very small output, being dis- 
posed in the worst, possible inductive relation to that coil x 
from which it must derive all its energy by transformer 
action. 

This point has not so far been taken up by Mr. 
but is, I think, of vital importance, and Lm 5 
my mind when considering his motor. 

4. J further suggested that a large torque was only possible 


if the armature current o € was greatly out of phase with 


flux. 


the k. M. r. 0 e due to B and impres 
that under such conditions the p 
This is a further reason for a small 

5. I claimed that if Mr. Cramp's 
be fully: effective, then the E. M. F 
would be in phase, the power-factoi 

In his last letter Mr. Cramp res 
last hypothesis. Why does he do 
to us how his motor really does ope 
aware that the neutralising coil N 
as far as the circuit is concerned 
We must rest satisfied if that coil 
self-induction of the armature, it c: 
lise the self-induction of B. Thi 
great self-induction, is evident fr: 
third contention. - 

The object of my fifth contenti 
is made to coincide with o e, in othe 
of the motor is made high, then th 
This contention is, I think, broac 
willing to-acknowledge that owing 
flux, a small torque would still be a 
ture current o € were really in pha 
add that in order to make the po 
sufficient for the o c to be co-phas 
for o c to lead 0 e. | 

With the help of his diagrams. 
that for the case of a high power 
coincides with o e, the torque of 
tional to part of the leakage flux. 
that the total leakage field can on 
total field threading the armaturi 
be considered as the motor field. 
not seem to think so, yet the ¢ 
through the armature from F to 
leakage flux. The phase of the 
sequently approaches the phase 
eeen from Mr. Cramp's own dia; 
with oe, or leads the latter (i. e., if 
then the torque must be small 
in quadrature with o ¢,. TI 
contentions. 

In order to recognise that the 
compared with the transformer 
my third contention more closely 
obvious that as long as the E.M.F. 
the transformer flux due to E wi 
reluctance of the magnetic circ 
variation will vary the value of 
not the value of the flux. Suppo 
the transformer flux due to F 
between the limbs 2 and 3, and a 
induced in p. If B is now closed 
will fall almost to nil, and very 
flow through the resistance, be th 
provided only that the limbs 2 
The cause of this is that most of 
now pass through limb 2. It is 
former of this kind will give ha 
Mr. Cramp's motor has to derive 
former forming part of the motor 
principle. Of course, Mr. Cran 
such as d in fig. 1, and the gre 
output will it be possible to ob! 
limb 2 is done away with altogetl 
poor transformer yielding an ins 
Mr. Cramp’s arrangement does 
limb 2 being done away with ; 
sumably small. 

The secondary current will pro 
itself, and therefore opposed to 
corresponding primary current. 
link and neutralise each other, t! 
total leakage flux; and what w 
large is this likely to be, as cc 
It will suffice to consider t 

When the air-gap is nil, nea 
former flux will pass through lim: 
OC can only be very small, ev 
armature, the brushes and the r 
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corresponding primary current will also be small, and although 
nearly the whole of the leakage flux will pass through limb 2, 
it will only form a very small part indeed of the total flux 
through that limb, because the currents to which it is due are 
only very small. 

If the gap d is made as great as possible—in other words, 
if the limb 2 be done away with—then nearly all the trans- 
former flux will pass through hmb 3; a great proportion of 
the secondary ampere-turns will, however, now be neutralised 
by the primary ampere-turns, and there will be comparatively 
few ampere-turns available for the production of the leakage 
flux. Notwithstanding this, the lenkage-flux in the region 
previously occupied by limb 2. will now form a greater part 
of the total flux passing that region, but will fail to produce 
a torque, since, by removing limb 2, the armature has also 
been removed. | 

It seems to me a waste of time to say much more. I will, 
however, add that I am not surprised that Mr. Cramp has 
obtained a torque from his experimental motor; but will he 
tell us what was the output of the machine at a given speed, 
what was its efficiency, its power factor, and its weight ? 
The power factor must have been very bad, or, if it was 
passable, this could only have been due to a very poor 
efficiency. . E SB 

A final point: the back E. M. F. is in phase with the motor 
field (that field is not 9 oi, as Mr. Cramp would have us 
believe), and leads the E. Mu. F. (0^) impressed on the armature 
hy rather more than 90 degrees. As this back k. M. r. 
increases with the speed, so does the phase of the armature 
carrent tend to place itself more nearly in quadrature with 
the motor field, and the torque drops off with the speed at a 
very rapid rate. l 

I am sorry I cannot at all agree with Mr. Cramp ; and I 
feel sure that if he pursues his experiments he will find that 


all my contentions are quite correct. It will be impossible 
to obtain a reasonable output for weight and a good power 
factor. In fact, I doubt whether the output for weight of 
his motor will be as great as that of the machine shown in 
fig. 1 of my letter on April 7th, provided of course that in 


that motor the winding N is removed. 
Val. A. Fynn. 


London, Muy 12th, 1906. 


A Novel Rat-Trap. 


I enclose photos which may be of interest to you; 
they represent views of the exterior of a 5,000-volt three- 
phase oil switch in one of our sub-stations. 

We had occasion to carry out some minor alterations 
which necessitated taking the slate panels of the switch- 
board down, and then saw the three small rats as shown in 


Rats KILLED BY a HriGH-VorTAGE DISCHARGE. 


paota; they had been electrocuted, and the porcelain insu- 
am broken by the arc. The copper connection and 
EE ed framework showed distinct signs of arcing baving 

en place. From the condition of the bodies, the 


“ fatality " must have taken place some months previously, 
although nothing abnormal was noticed on the system. 

: J. E. Donoghue, 
ö | Acting City Electrical Enginerr. 


Sydney, N.8.W., April 100^, 1906. 


— — — — — 


The Rateability of Electricity Undertakings. 


One of the most important matters in connection with the 
rating of electricity undertakings is the taking into account at 
all of personal property. The Londonand Provincial Machinery 
League was formed with the object of securing legislative 
reform, which is the only remedy, aud among its members 
are some of the most important electric supply companies. 
I should be pleased to send any of your readers interested 
in the employment of machinery, particulars of the league. 

| The Seeretary, 


London and Provincial Machinery League, 


3, Oxford Court, 
Cannon Street, E.C. 
| May 9th, 1906. 
. City and Guilds Examinations. 

May I draw your attention to the increasing difficulty in 
the questions which are now set at the City and Guilds 
examinations in the electrical subjects. What the object 
may be it is hard to guess, but the result is that students 
who have worked hard get disheartened, and so give up 
altogether. This does no/ advance technical education. In 
the present Honours Paper (Electrica! Engineering) a mis- 
take has evidently been made in the title of the Instruments 
Section, which is entitled ** Instruments, &c.," surely from 
the type of questions set, it should have been %. In two 


of the electro-metallurgy papers the statement occurs that 
“one watt = 0:239 calorie!” That which occurs in an 


examination paper is usually impressed on the memory, but 
I am sure every teacher will sincerely wish that such a 
statement will be immediately forgotten. The error can 
hardly have crept in through a printer's error, as it occurs 
in two distinct papers; perhaps the examiner cun 


explain ? 
Plater. 


[The error mentioned is quite inexcusable. It is 
obviously not a printer's error, but even if it were, it would 
still be unpardonable. It represente that primitive haziness 
of ideas regarding power and energy against which we are 
always contending, and which in an examination paper is 


singularly misplaced.—Eps. E. R.] 


Preferential Rates. 


We have been interested in the two letters which you 


have published on this subject. In your issue of March 
30th, you ps among successful tenders, Battersea B.C. 
lamps at 84d. each. The firm quoting this price is one of 
the oldest and best known firms, and their price to us, as 
contractors, works out at a trifle over 104d. each for a 10,000 
lot. Upon calling their attention to the unfairness of this 
we receiving the following reply :— 

“Yours, April 26th. Your favour to hand, and in reply, 
we beg to state that we reserve to ourselves the right of 
quoting special: prices in competition with these Corporation 
tenders. The lamps are not for re-sale, and, therefore, the 
matter does not affect the trade.” 

What does the trade ” think? 


F.... REF 


Contractor. 


Flexible Wire Dangers. 

It has recently come under my notice that a twisted 
flexible wire (35/40) pendant, supplying current to one 
16-c.P. lamp at an E.M.F. of 200 volts alternating, fired 
owing to the strands on one of the conductors breaking, due 
to constant swinging, the spark on the break being sufficient 
to ignite the insulation, which consisted of two layers of 
vulcanised india-rubber and cotton braiding. The fuse was 
naturally no protection until a quantity of the insulation 
had burnt away and the conductors short-circuited. I have 
since experimented with some other makes of flexible under 
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similar condition, with the same result. This strongly 
points to the advisability of fireproof flexibles. One single 
copper wire of No. 35 gauge shows no appreciable signs. of 
heating with three 16-C. P. lamps in circuit, thus proving 
that the firing was due to the spark on the breaking of 
circuit. 


Charles J. Hall. 
Leeds, May 15th, 1906. 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, chc., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


“K” writes:—“ The following is an abstract of the provisions 
relating to meters which are printed in many provisional orders :— 

“49. The amount of energy sup lied by the undertakers to any 
ordinary consumer l, except as otherwise agreed 
between such consumer and ie undertakers, be ascertained by 
means of an appropriate meter duly certified under the provisions 
of this order. 

“50. A meter shall be considered to be duly certified under the 
provisions of this order if it be certitied by an electric inspector 
appointed under this order to be a correct meter, and to be of some 
construction and pattern, and to have been fixed and to have been 
connected with the service lines in some manner approved of by 
the Board of Trade. 

" 51. Every electric inspector, on being required to do so by the 
undertakers, or by any consumer, and on payment of the prescribed 
fee . . . . shallexamine any meter intended for ascertaining 
the value of the supply, and shall certify the same as a certified 
meter if he considers it entitled to be so certified. 

„Counsel has stated that unless the meter is certified as prescribed, 
the electric light accounts cannot be recovered by law. In small 
towns with a great number of small consumers, it is not possible 
to carry out this. Where this clause is in force, what is the use of 
testing meters in central stations, and as the Board of Trade require 
meters to be "certified," what provision have they made at their 
testing laboratory for doing 80 quickly and cheaply ? " 

„ The difficulty suggested by K is one of a practical rather 
than of a legal nature. It is clear from the form of provisional 
order in common use that electricity must be measured by a 
certified meter, and, although we know of no case on the point, it 
is probable that the Court would only have regard to the register of 
a certified meter. With regard to the practical difliculty of pro- 
viding each one of a large number of small consumers with a meter, 
it is impossible to suggest any remedy. It is understood that the 


Board of Trade are in a position to test meters quickly and cheaply.” 


A description of their testing laboratories was published in the 
ELECTRICAL REVIEW in October, 1894, 


LEGAL. 


MARCONI v. LLOYDS. 


On the application of Mr. Eve, K.C., on Friday last, Mr. Justice 
Swinfen Eady consented to hear the above action for Mr. Justice 
Farwell on May 22nd. Mr. Eve stated that the action was brought 
on & compromise which had been effected, and the case involved 
the construction of an agreement and the calling of expert wireless 
telegraphists from Ireland and other places. | 


IN re THe PERTH ELECTRIC Tramways, LTD. 
Lyon v. THE TRAMWAY SYNDICATE, LTD. 


A SPECIAL case stated to determine an important question arising 
in this action came before Mr. Justice Swinfen Eady in the 
Chancery Division of the High Court on May 10th, The question was 
whether certain debentures of the Perth Electric Tramways, Ltd., 
which had been issued, had been put an end to so that they were 
incapable of being issued again. Of the 21 debentures jn question, 
eix had been issued to the defendants, the Tramway Syndicate, 
Ltd., and the remaining 15 were going to be issued unless the com- 
pany was restrained by the decision of the Court. The Perth Co. 
was formed under the Limited Liability Acts, and had issued 
debenture stock to the amount of £200,000. A further issue of 500 
debentures of £100 cach was authorised, of which 360 had been 
issued. In June, 1905, 21 were deposited with the Union Bank of 
scotland to secure a loan of £2,000, and the Perth Co. had paid off 


the loan, received the debentures, and were proposing to re- issue 
them. Plaintiff, who is a debenture-holder, contended that they 
were not entitled to do this. 

His Lorpsui held that the plaintiff had a right to restrain the 
issue of the debentures in question. 


THe Lonvon ELECTROBUS Co., Lo. 


MR. Eve, K. C., on Friday last, moved before Mr. Justice Swinfen 
Eady, in the Chancery Division, to rectify the register of the 
London Electrobus Co., Ltd., by removing the names of several 
applicants who he said had been induced to apply for shares on a 
prospectus which was inaccurate and omitted certain material 
facts. 

Mr. CoLRTAx, for the company, said the directors appreciated 
that some of the statements in the prospectus required qualification 
and some amplification, and they were getting together the further 
information which would be embodied in a circular sent to the 
shareholders, who would be given an opportunity of claiming to with- 
draw, which would then be acceded to. He thought that should 
meet the views of the applicánts, and if the motion was allowed to 
stand over for a week, he would give an undertaking not to part 
with the moneys of the company in the meantime. He said the 
company had not commenced business, and did not propose to 
acquire the certificate entitling it to do so until these matters were 
disposed of. The money was all intact. 

His Lokps HI: But would it remain intact if the company went 
into liquidation? The applicants would then be unsecured 
creditors. 

Mr. Eve, K.C., for the applicants, said his clients had obtained 
all the information they wanted without the assistance of the 
directors, and did not require a week to consider the matter. 

Mr. Corgrax said he thought it would be better for the motion to 
stand over until all the shareholders had been circularised. 

His LonpsuilP said that it did not matter to the applicants what 
the other shareholders did. If they wished to leave the company, 
they were entitled to do so. 

Mr. Eve, K. C., said that one of his clients sent in an application 
form, and next morning, seeing sometbing iu the Press, he wrote 
withdrawing it. He received in the same envelope the allotment 
form, and a note that it had been sent before his letter of with- 
drawal had been received. 

Mr. CoLEFax admitted that cases of that kind stood on a different 
footing. 

His LORDSHIP: 
niotion. 

Mr. Col. xYAX said that if Mr. Eve persisted he could not resist the 
order asked for. 

His LonpsurP: The order must go. As regards these applicants, 
their money must be returned, and the company must pay the costs 
of the motion, 


Unless you can agree, L must dispose of the 


In the case of Byrne and others v. the London Elcctrobus Co., 
Ltd., before Mr. Justice Joyce, the plaintiffs accepted an under- 
taking by the company not to part with any of the money paid by 
applicants for shares except to shareholders applying on the form 
sent with the promised cireular. The company also undertook not 
to take proceedings to forfeit shares for non-payment of instal- 
ments. l 


Back v. Dick, KEBR & Co. 


THE House of Lords on Tuesday dismissed the appeal of Wm. 
Back, a labourer, who, while in the employment of Dick, Kerr and 
Co., at Exeter, was injured in the act of unloading tram rails in 
the station yard, some 700 yards from the engineering works then 
in progress. The County Court Judge held that the accident took 
place “in, on or about" the engineering works, and awarded the 
appellant damages, but the Court of Appeal reversed this decision. 
The Lord Chancellor and Lord James thought the appeal ought to 
be allowed, and the judgment of the County Court Judge restored, 
but Lords Davey, Robertson and Atkinson took the opposite view, 
80 the appeal was dismissed. 


CRIGGLESTONE CoAL Co., LTD. 


IN the Winding-up Court on Tuesday, Mr. Justice Buckley again had 
before him the petition of the British Insulated and Helsby Cables, 
Ltd., for the compulsory winding-up of the Crigglestone Coal Co., 
Ltd., of Wakefield. The petitioners were creditors for £716 iu 
respect of electric cables. 

Mr. BucKMASTER, K. C., for the trustees for the first debenture- 
holders, opposed the petition. He said a receiver and manager had 
been appointed, and was carrying on the business. The object of 
the company, which had a capital of £70,000, was to work a 
colliery, but a fault was discovered, and considerable difficulty 
arose. He contended that if the property were sold, it would not 
realise enough to pay more than the first debenture-holders, and 
that if a winding-up order were made, it would be practically im- 
possible to sell the colliery. 

Mr. Justice BuckLeEy, on the last occasion, said he desired to 
trace who was carrying on the business, aud to have it argued whether 
he was not in a position to use his powers for the purpose of seeing 
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that tho debenturo-holdors did not sweop Into thelr soourity assets 
without payment. ; 

The evidence having beon read, CouxsEL for the petitioners sub- 
mitted that it was cloar that for some time the business of the com» 
pany had belonged not to the company, but practically to the 
debenture holders, Since 1903 no dividend had been paid, and no 
one had received a penny out of the company except the debenturo- 
holders, who were carrying on tbe business in the name of tho 
companv. 

Mr. BUCKMASTER, K. C., in reply, said it was not disputed that 
the misfortune which had ruined this company was a geological 
accident, which no one could have foreseen—a fault in their 
colliery which went down 45 yards. In order to get over that 
difficulty it was essential thatthey should obtain a temporary advance, 
which they did by obtaining money by third debentures. It was 
not suggested that the hope that the company would be able to 
overcome its difticulties was not well founded. A winding-up 
order would serve no useful purpose, because there was no dispute 
that whenever or however the property was told it could never 
realise enough to pay the creditors a penny piece. As the 
petition could not help the creditors, and must inflict still 
further injury on the debenture-holders, he submitted it should be 
dismissed. 

Mr. Justice BuckrEev: The debenture-holders ray we are going 
to take £712 worth of electric cables which have been supplied by 
the petitioners, and we are not going to pay for them. That shocks 
my conscience. : 

Mr. BUCKMASTER admitted the hardship on the petitioners, but 
said they had no legal remedy under the circumstances. 

Mr. Justice BUCELEY: Are you content to return the goods? 

Mr. BUCKMASTER did not suppose he could, as he expected they were 
part of the undertaking. Of course, the consent of the debenture- 
holders would have to be obtained. The Court had to deal with the 
fact that the securities held by his clients were allowed by the Jaw. 
They had done nothing outside the law, and by these proceedings 
were merely taking advantage of their position under the law. 

Mr. Justice BvckrEv said it did not matter to the company 
whether he made a wiuding-up order or not. 

Mr. BUCKMASTER agreed, but contended that his clients were 
entitled to the security the law gave them. 

Mr. Justice BucKLRy said the case was an important one, and he 
would take time to consider his judgment. 


F. A. Grover & Co., LTD., v. Tur DELTA METAL Co., LTD. 


THis case on Tuesday came before Mr. Pollock, one of the official 
referees of the High Court. Plaintitfa, who carry on business at 
Clerkenwell, claimed £682 108. in respect of materials supplied and 
work and labour done in connection with the installation of electric 
light for the defendants, at their request, under a contract dated 
March 7th, 1905, and additions and extras involved. The defence 
set up was that one of the conditions of the contract provided that 
payment should be made on the certificate of the engineer up to 
50 per cent. of the value of the completed work, and the balance on 
the engineer ceytifying that the whole of the works were completed 
to his satisfaction, provided always that no certificate should relieve 
the plaintiffs from any liability under the contract. The engineer 
had never certified that the works were completed to his satisfac- 
tion, and defendants contended that the plaintiffs were, therefore, 
not entitled to recover any part of the balance of the 
£935 148. 1d. for work and labour done and materials supplied. With 
reference to items amounting to £15 11s. 2d. for changing dynamo 
pulleys, and men's time running plant and charging accumulators, 
defendants said the condition was never complied with. Alter- 
natively they pleaded that the items arose in respect of work 
which was not done at their request, and which was not necessary 
for the purposes of the contract. Particulars of defects and im- 
perfections in the work had been delivered to the plaintiffs, but 
they refused to complete the sime. Defendants further said that 
they would be compelled to complete the contract by other con- 
tractors at a cost of £250 to £400, and that they were entitled to 
deduct that amount from the plaintiffs’ claim. Defendants paid 
into Court £250 in satisfaction of plaintitfs’ claim, and contended 
that that sum was sufficient to satisfy it without taking into 
account their counterclaim for damages for defects and imper- 
fections in the installation. By the contract, plaintiffs undertook 
to complete the installation within six weeks from the date they 
were instructed to commence work by defendants’ engineer, 
which was March 14th, and on December 8th, 1905, their 
men were withdrawn. By one of the conditions of the 
contract, it was provided that, should the plaintiffs not 
complete the works in accordance with the conditions they 
should pay to the defendants by way of liquidated damages £5 per 
day for every day the work remained uncompleted. Part of the 
delay was caused by matters for which the plaintiffs were not 
responsible, and the defendants were willing to allow plaintiffs 
five months for the delay so caused. Alternatively the defendants 
pleaded that they had suffered great inconvenience and loss 
through plaintiffs withdrawing their men on December 8th, and 
bad been compelled to lay on a supply of gas in their workshops, 
the cost of which amounted to between £60 and £70, and they 
would be prt to further expense until the installation was made 
in accordance with contact. In their particulars defendants 
alleged that the dynamos provided by plaintiffs were not capable 
of maintaining 150 amperes at 100 volts, the specified out- 


put at a specified speed not exceeding 850 r.p.m., or a corre- . 


sponding output at any voltage up to 140. Defendands also 
said that the dynamos were not. suitable for charging the battery, 
as the contractors had installed, in addition, a motor-booster for the 


purpose of giving tho oxtra pressuro for charging tho battery. Other 
defects in the dynamos were alleged, Various deficiencics in the 
switchboard were represented by the defendants, who further 
alleged that certain work in connection with the distributing fuse- 
boards was not in accordance with the Institution of Electrical Engi- 
necrs’ rules. As regarded the arc lamps, defendants said the 
galvanised wire twisted round the Jamp hook and round the beams 
was not satisfactory work. The casings in the offices were alleged 
to have been fixed in many places in inaccessible positions, 
and for the main circuits and the aerial cables in the main 
shops the plaintiffs were said to have provided only braided 
cables without insulation. 'These cables, defendants stated, were 
not in accordance with. the contract, nor would they prevent 
short circuit or possible danger to persons. Not only were joints 
placed where braided cable changed to vuleanised rubber cable, but 
defendants alleged that they had been inserted for branches to indi- 
vidual lamps and for common returns used in cases where two arc 
lamps were near together. The regulations had been ignored, and 
the specification in no way complied with. Various alleged defects 
and imperfections as regarded the wiring in general were also com- 
plained of by the defendants ; and as to insulation tests, they repre- 
sented that the works as executed did not comply with the rules of 
the Institution of Electrical Engineers or the requirements of the 
Fire Insurance Companies. 

In reply, plaintiffs denied that the terms of the contract were 
correctly stated by the defendants. They alleged that on December 
11th, 1905, Mr. Jenkinson, the defendants’ engineer, after inquiring 
into all the matters alleged in certain letters written by the 
defendants, decided and allowed the plaintiffs’ claim at £935 
148. 1d., and gave a certificate that they bad finished their work 
and were entitled to the sum. Plaintiffs submitted as a matter of 
law that the defendants were not entitled to zo behind this certi- 
ficate, and were stopped thereby. Plaintiffs denied that the work 
was not finished at the time of giving the certificate. Alternatively 
they pleaded that so far as it was not finished, it was occasioned by 
the defendants! own conduct, and that they bad always been ready 
and willing to complete such part of the work as they were bound 
to complete in accordance with the terms of the contract. Plaintiffs 
denied that any of the work had been done imperfectly or im- 
properly or that they bad refused to remedy the same, or that the 
defendante, to complete the contract, would have to pay other con- 
tractors from £200 to £400. They specifically denied every 
allegation to the contrary delivered in defendants’ particulars. 
The whole of the work, plaintiffs represented, was submitted to, 
approved, and passed by the defendants’ engineer, and was in 
accordance with the contract. So faras any delay took place, 
plaintiffs submitted that that was caused entirely by defendants’ 
own conduct. In particular, plaintiffs said that the defen- 
dants were unable to specify the places where the lamps were 
to be fixed, and in consequence delay was occasioned. It was 
also asserted that there was delay in building the engine house 
and in not having the gas engine ready for operation. Plaintiffs 
denied that five months was a proper allowance for the delay 
caused by the defendants’ conduct and by other matters for which 
they were not responsible, and contended that the defendants had 
suffered no damage whatsvcver because of their conduct in carrying 
out the contract. In a rejoinder, defendants submitted that their 
erginecr had given no final decision on the matters in dispute, and 
that the document of December 11th, 1905, was neither a certificate . 
nor a final certificate, and was of no legal value. 

Mr. C. A. Russell, K.C., and Mr. Herbert Smith (instructed by 
Messrs. Swepstone & Stone) appeared for the plaintiffs, and Mr. 
Arthur J. Ashton and Mr. E. Grimwood Mears (instructed by Mr. 
W. Ivanhoe Thomas) for the defendants. 

Evidence was given on behalf of the plaintiffs as to the contract 
and the work done under it. 

The further hearing was adjourned. 


Tug CORPORATION OF NoRWICH v. THE NonwicH ELECTRIC 
Tramways Co. 


On Tuesday in the Court of Appeal, composed of Lords Justices : 
Vaughan-Williams, Stirling and Fletcher Moulton, the defenders’ 
appeal in this case against the decision of Mr. Justice Phillimore 
came on for hearing. The action was brought to recover a small 
sum paid by the Corporation for the repair of certain roads said to 
have heen injured by the company, and both parties sought a 
declaration as to their respective rights under the Norwich Tram- 
ways Act, 1897, which Act incorporated the provisions of the 
Tramways Act of 1870. It seemed that by Sec. 28 of the latter Act 
a company had to keep in good condition to the satisfaction of the 
local road authority so much of any road whereon any tramway 
belonging to them was laid as lay between the rails of the 
tramway, and (where two tramways were laid by the same company 
in any road at a distance of not less than 4 ft. from each other) 
the portion of the road between the tramways, and in every 
case so much of the road as extended 18 in. beyond 
the rails of and on each side of such tramway. By the same section, 
if the company failed to comply the Corporation could, after 
giving seven days’ notice, open and breakup the road and do the 
necessary work at the expense of the company, with interest at 5 
per cent. The tramways in some cases were laid in streets paved 
with wood, and as to these no question arose, In other cases, how- 
ever, the roads were made with macadam, the tramways being laid 
in granite setts, which granite setts extended a short distance 
beyond the outside rails. The Corporation had had to repair the 
ridges which had been formed by reason of the macadam becoming 
worn at certain points, The company's contention was | that it 
became necessary to do this because the surface ot the macadam was 
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bad, and that the whole of it was in need of repair. Mr. Justice 
Phillimore, on this point, however, decided that in the greater 
number of cases the macadam was in sufficiently good repair. 
With regard to the places where the macadam was worn down 
below the surface of the granite setts, the Corporation contended 
that the company should pay fhe cost of the repairs, but the com- 
pany said that the expense fell on the Corporation. Mr. Justice 
Phillimore held that in cases such as this where the macadam wore 
more quickly than the granite setts, the Legislature intended to 
throw upon the company, as A condition of the privileges given 
them, the duty of maintaining the due contour of the road by a 
proper junction of the two surfaces. He, accordingly, made a 
declaration to that effect, and gave judgment for the plaintiffs for 
the amount claimed, with 5 per cent. interest and costs. Hence 
this appeal by defendant company. 

Mr. Danckwerts, K.C., and Mr. Henlé appeared for the 
appellants, and. Mr. Macmorran, K.C., and Mr. E. Wilde for the 
respondents. 

Mr. Danckwenrts said that the appeal was based on two grounds. 
First, tbat the learned Judge had no jurisdiction in the matter 
at all; secondly, that the decision on the merits was Wrong. 

Lord Justice Movrrox : Do you say that the case cught to have 
heen referred to an arbitrator ? 

Mr. Danckwerts: Yes, I say that the Statute is so framed that 
the Court never had any jurisdiction. Proceeding, Mr. Danckwerts 
explained that the appeal came before two of their Lordships in the 
other Court of Appeal, but was ‘adjourned pending the decision of 
the House of Lords in the case of Crosfield v. the Manchester Ship 
Canal. 

Lord Justice VAUGHAN-WILLIAMS remarked that the defendants 
had not pleaded the jurisdiction point. | 

Mr. DANCKWERTS : The point was not taken at the trial, I agree, 
but it was a point of law which required no evidence one way Or 
the other. The House of Lords has laid it down that refraining 
from taking the objection cannot operate as a consent. Continuing, 
counsel said that [the Corporation, as the highway authority, were 
the masters entitled to say how the tramway part of the roadway 

should be made. They might have a tramroad of granite or wood 
or macadam, as was the case here. In that case there must be a 
fe at the point where the two surfaces met. He thought the 

earned judge had gone wrong by treating the surface as the mathe- 

matical plane of the street. Each party claimed a declaration, and 
his Lordship adopted the form of declaration put in by the Cor- 
poration, with a slight amendment. The question to be 
decided depended upon the construction of the Tramways 
Act of 1870 in the first instance, and of the defendants 
special Act in the second. Having referred to the various 
sections dealing with the making up and maintaining of the road 
ini both Acts of Parliament, which, said counsel, must be read as 
one, he proceeded to read Section 33 of the General Act, which, he 
contended, ousted the jurisdiction of the Court. That section pro- 
vided “that if any difference arises between the promoters or 
lessees on the one part and any local authority or road authority on 
the other hand with respect to any interference or control exercised 
or claimed to be exercised by them or on their behalf, or by the 
promoters or lessees by virtue of this Act, in relation to any tram- 
way or work or in relation to any work or proceeding of the local 
authority or road authority or in respect of the property of or mode 


of execution of any work relating to the tramway or on the question . 


of whether any work is such as ought reasonably to satisfy the local 
authority, or whether in respect to any other subject or thing within 
this Act, the matter in difference shall (unless otherwise provided 
by the Act) be settled by an umpire or other fit pereon nominated 
as bir p by the Board of Trade on the application of either 
party. 

Mr. DANCKWERTS contended that by this section a specific 
tribunal was chosen because of its peculiar fitness to deal with such 
disputes as the present, and that being so, the Court had no juris- 
diction in the matter. 

Lord Justice MovrTrow: But this point wa ak 
Lord Justice Phillimore. j EERS 

Mr. DANCKWERTS said that was so, but it was quite open to 
him. Consent would not give jurisdiction if no jurisdiction 
existed. 

Lord Justice MovLTON: In a case of the South-Eastern Railway 
Co. against the London Chatham and Dover Railway Co. the 
Court of Appeal held that an objection te jurisdiction under the 
Railway Clauses Act (which is one of the Acts which provides a 
special tribunal) which was not taken until the case had been 
tried, amounted to a waiver. x 

Mr. DANCKWERTS: You cannot waive it. 

Lord Justice VAUGHAN-WiLLIAMs: My recollection of the case 
EEH que the same as Lord Justice Moulton's. It was a case in 
V Py erg power to insist upon an arbitration, but they 

Mr. Macmorran: Your Lordship is quite right. 

Mr. DANCK WERTS said there could be no question as to the Act in 
question, and he cited several authorities with a view to showin 
that, although the point as to jurisdiction was not taken in the 

Ed it Ce be raised in the Court above. 

ord Justice VAUGHAN-WILLIAMS said that b i 
the second point—the question on the Birte Wald uke 1 
hear Mr. Macmorran on the jurisdiction point. If the Court were 
to decide the point in favour of the appellants it would not be 
necessary to go into the other question, as it would end the whol 

iier D far as the 8 was concerned. ý 

Mr. MACMORRAN submitted on behalf of t i 
want of jurisdiction point had been „„ : ee 
point was that the learned judge had jurisdiction under Sec 57 6 f 
the Act of 1897 to deal with the case. He said the action Wal 
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brought for a small sum of money und 
which was in dispute. In addition. 
declaration as to their rights under t! 
pute—a declaration, in fact, as to 

Defendants put in a defence to this 
they themselves claimed a declarati: 
same section. Those were the only 

below. If the case went before an a 
be asked in the end to state a specia 
come again before those Courts on t 
that the objection raised was quite fu 
case where such an objection had bee: 

Mr. WI pn followed on the same q) 

Mr. DANCKWERTS having briefly re 

Lord Justice VAUGHAN-WILLIAMS £ 
with regard to the argument put f 
spondents, that the point as to juris 
opinion was that want of jurisdiction 
and the defendants were not stopped 
Section 33, if it applied, did oust t 
because it appointed a special trib: 

Speaking for himself, he thought the 
Tramways Act, 1870, just as if it h 
parcel of the Special Act. “He thous 
was a dispute covered by Section 33, 
so as to oust the jurisdiction of the ( 
fore be allowed. 

Lord Justice STIRLING- concurre 
custed the jurisdiction of the Co 
closely resembled that which was th 
House of Lords in the case of Cro 
Canal Co. His Lordship was unal 
usd waived the objection so as to 
The only question which remaine: 
within Sec. 33. He thought it did, 
related to the propriety of, or the 
work, or to the question of whether 
reasonably to satisfy " the Corpor 
that Sec. 57 of the private Act conf 
with this view. 

Lord Justice Mourrox gave ju 
the appeal was allowed. 

Lord Justice VAUGHAN-WILLIAY 
that the point as to jurisdiction w 
the order of Mr. Justice Phillimor 
of the trial must stand. With re 
must pay their own costs. 

Order accordingly. 
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Sienens's Contracts.—1 
contracts that have recently be 
Bros. & Co., LT». :— 


For the Duffryn Rhondda Cóllieries 
winding engine, consisting of a Koepe | 
by a fly-wheel motor-generator. Syst 
Capacity: 1,500 tons in 8 hours from a 

For the Corlett Electrical Engineer! 
Ilgner electric winding engine, consisti 
geared motor driven by 2 fly-wheel 
three-phase. Capacity: 8,500 Ib. from | 

For the United Alkali Co.—Two 
engine will have a cylindrical drum a! 
common fly-wheel motor-generator. 8 
Capacity: (D 400 tons in 8 hours fro 
8 hours from a depth of 164 yards. 

For Messrs. Pilkington Bros., Ltd.- 
works, comprising two 660-xw. and ont 
with flexible couplings for direct coup 
three 180-B.H.r. motors, for driving pol 
motor-generator, two 40-KW. balancers. 
control apparatus, distribution boards. 

For the Bristol Docks Committee.— 
of tobacco in the new tobacco warehoi 

For the War Office.—Two 1,500-Kv 
coupled to Yates & Thom engines, SE 
station, Woolwich. 

For Mr. P. J. Mitchell.—One 2 
coupling to Rateau turbine, and one 5 

For Messrs. Willans & Robinson. 
direct coupling to Willans turbine. 8 


Electricity in Printing 
buildings in Long Acre whic 
Odhams, Ltd., and Messrs. Sout 
equipped throughout with elec 
supervision of Mr. Frank Broad 
who has also lin hand the elec 
Messrs. Cassell & Co., Ltd., Me: 
Alabaster, Passmore & Sons, 1 
Manchester, &c. The electrica 
new works was also designed | 
collaboration with Mr. A. D. Si 


Paxman-Lentz Steam 
leen placed with MESSRS. Da 
horizontal compound steam en; 
of an aggregate of 7,000 H.P., V 
ation. The firm are sole licen 
of engine, 
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^Sunlite" Reflectors.—Amongst contracta recently 
completed by the Sun ELECTRICAL Co., Lrn., are :—Over 1,000 ft. 
for Messrs. F. Sage & Co.; 405 ft. and 135 ft. of special curved 
“ Sunlite for Messrs. Waring & Gillow's new premises in Oxford 
Street: 250 ft. for another well-kuown London house. 


Bandstand Illumination.—Tbe Imperial LIGHTING 
Co., of London, have received instractions from thé Borough 
Council of Margate, to illuminate, on their patent ^" Fairyland ” 
system, another of its baudstands, namely, the Oval, as the one 
illuminated by the same company last. year (the Fort bandstand), 
proved successful in every respect, especially from a finaucial point 
of view, the receipts, after pay ing all capital charges, leaving a sub- 
stantial balance. As each bandstand has 800 8-c.P. lamps, thus 
making a total of 1.600 in all, this new departure opens a further 
and remunerative field worthy of the attention of supply station 
engineers. 


Expansion Joint.—In our issue of February 23rd last, 
one of our correspondents drew attention to the want of a good 
reliable expansion joint for steam, and suggested that sheuld any 
of our readers bring out such a joint, steam users all over the world 
would welcome and adopt it. We are now informed by Mr. A. 
CHRISTIF, of 134, Upper Thames Street, E.C., that at that date he 
was working on such a joint, which he has since perfected and pro- 
tected, Mr. Christie claims that it is simple. has no packing, and 
works positively under any pressure; and that it can be opened and 
closed in a few minutes by even an inexperienced labourer. 


Book Notices.— Motor-Car Mechanism and Management. 
lart 1: The Petrol Car. By W. Poynter Adams. London: Charles 
Griffin & Co., Ltd. Price 5s. net. —Mr. Adams is to be congratu- 
lated on having produced a work which should be of valuable assist- 
ance to the rapidly growiog army of amateur motorists and pro- 
fessional drivers of automobiles The book before us is of an 
elementary character, and forms the first volume of a set of three, 
in which the three main sources of power for motor-vebicle pro- 
pulsien—petrol, electricity and steam - will be dealt with. The 
author has wisely assumed that bis reader has no previous know- 
ledge of mechanics or engineering, and therefore sets out to deal 
with the various components of a petrol car in as clear and simple 
language as the subject under discussion will permit. The volume 
is divided into two sections, the first being devoted to the 
mechanism of the petrol car and its underlying principles, 
and the second relating to the management of such 
vehicles and their maintenance in good running order. Part I 
i» divided into five chapters, the first one of which is devoted 
to a description of the component parts of the engine itself, and to 
a lucid explanation of the Otto cycle of operations in internal 
combustion motors, clearly-drawn diagrams showing the position 
of the inlet and exhaust valves at each stroke. Chapter II brings 
us to what may be termed the external adjuncts of the petrol 
engine—the petrol supply, the carburettor in which the explosive 
charge is formed, the exhaust silencer, the water-cooling and lubri- 
cating systems, and the methods of engine speed control. These 
are all dealt with so clearly that we hardly lke to criticisc, and it 
is therefore with some diffidence that we suggest a reference might 
be included to the variable valve lift as a substitute forthe ordinary 
throttle valve in varying the supply of gas to the combustion 
chamber. Chapter III deals with the question of electrical ignition 
and accessories, and here, as may be expected, the author is quite at 
home with bis subject. the action of the induction coil, in accumu- 
lator ignition, and of magnetos being very exhaustively treated. 
Some interesting experiments with regard to the properties and 
power of petrol are detailed in Chapter IV. The frame and the 
mechanism for transmitting the power of the engine to the rear 
road wheels are dealt with in the subsequent chapter, and while 
the authors remarks are well to the poiut, they could, we think, 
have been usefully amplified, while the inclusion of a drawing of a 
change-speed gear and of the clutch and brake pedal connections 
would have rendered the chapter of greater value. The subject of 
steering gear is also conspicuous by its absence. Sec. II, on the 
management of the petrol car, will be found extremely useful by all 
who have made the plunge into the automobile world, not merely 
in recent months but even since the motor-car became a legalised 
form of locomotion in this country. In the five chapters 
comprising this section, the various points about a petrol 
car requiring attention and adjustment are exhaustively 
dealt with, and the whole gamut of the troubles likely to be met 
with on the road considered. The writer, who has been an amateur 
motorist for some vears, and who prides hiniself in doing all bis 
own repairs and adjustments to his car, is free to admit that he has 
picked up a wrinkle or two from the-author. On the other hand, 
he disagrees with the method of chain lubrication recommended. 
A dirty chain should on no account be placed in the hot fluid grease, 
but should be previously well cleaned in paraftin, several baths being 
given until all dirt or grit has been removed. The chain should 
then be wiped dry and placed in the warm grease bath, in which it 
should be allowed to remain until the grease and chain form one 
solid mass. To sum up, Mr. Adams's book is a very useful addition 
to the rapidly-increasiny library of automobile literature, and may 
be strongly recommended to all who, finding their friends becoming 
owners of motor-cars, are beginning to foster a desire to follow 
their example, but before actually taking the step are anxious to 
know a little more of the why and wherefore of the various parts 
of a motor-car. The book concludes with a glossary of automobile 
technical terms and their definitions, and a useful index. 

Heat and Steam ( Elementary. By Engineer-Commander A. E. 
Tompkins, R.N. Portsmouth: J. Griffin & Co. 1906. Price 1s. 6d. 
net.— This paper-covered pamphlet of some 54 pages is intended 


as a supplement to the second edition of the author’s ''Text- 
book of Marine Engineering." Its compilation was due to the issue 
by the Admiralty of an amended syllabus for instruction in steam- 
engine thermo-dynamics. A perusal of its pages vindicater the 
claim of the authors preface as to covering the scope of the new 
syllabus. Generally the definitions given are succinct and satis- 
factory ; with so many earlier text-books on which to base them, 
ereor here would be inexcusable. But certain incongruities occur. 
Why the orthodox table of properties of saturated steam (page 15), 
with weights per cubic foot carried out to the fifth place in 
decimals, and later (on page 49) as a rough general rule, the r.H.P. 
of an engine (other than a turbine) driving a dynamo, equalling the 
product of the amperes and volts divided by 500? Also we do not 
wholly care for the author's dissertation on efficiency. The sources 
of loss are slurred over, and an undue efficiency claimed for turbine 
propulsion as against reciprocating engines. It is difficult, however, 
to judge the supplement without the manual. The proof of the 
fare provided at a meal should. not be judged by the ices or by the 
coffee, or other refreshments of civilisation, but by the general 
sense of satisfaction provided by the more substantial foundation. 
A reviewer sitting in judgment on a supplement probably resembles 
a gourmet arriving at the ices or coffee stage. ; 

"Bulletin. of tbe Imperial Institute (Quarterly). Vol. IV, 
No. 1, 1906. London: The Institute 1s. 

Notes on Electro-Chemistry." By F. G. Wiechmann. New 
York: McGraw Publishing Co. $2 net. n 

" Electric Transmission. of Water Power." 
New York: McGraw Publishing Co. $3 net. 

^ High-Tension Power Trausmission," Vol. 2. A series of papers 
and discussions presented at the International Electrical Congress 
in St. Louis, 1904. New York: McGraw Publishing Co. 

2.50 net. 

„Modern Buildings: Their Planning, Construction and Equip- 
ment." By G. A. T. Middleton. Vol II. London: The Caxton 
Publishing Co. 10s. 6d. net. 

“ Proceedings of the American Institute of Electrical Engineers.“ 
Vol. XXV, No. 4, April, 1906. New York: The Institute. 

" Practical Testing of Dynamos and Motors.” By C. F. Smith. 
Second Edition. Manchester: The Scientific Publishing Co. 
5s. net, ' 

" Fire Testa with Doors.” Red Book No. III of the British Fire 
Prevention Committee. London: The Committee. 38. Gd. 

"Journal of the Institution of Electrical Engineers." Vol. 
XXXVI, No. 177, April, 1906. London: E. and F. N. Spon, 
Ltd. 5e. 

. “The Business Blue Book." 
Ltd. 28. net. 


Switzerland.— La Société de la Fabrique d'Accumu- 
lateurs Oerlikon is declaring a dividend of 20 fr. per share for the 
last financial year. 


Dissolutions and Liquidations.—PsvcuiLorp, Lrp.— 
This company is winding up voluntarily, with Mr. G. S. Greening 
18, Norfolk Row, Sheffield, as liquidator. | 

P.M. Evectric MamvracrcRING Co., Ltp.—This company is 
winding up voluntarily, with Mr. Elles Hill, 79, Mark Lane, E.C., 
as liquidator. : 

LOCKERBIE & WILKINSON, LTD.—Creditors must send particulars 
of claims to the líquidator, Mr. A. H. Gibeon, 39, Waterloo Street, 
Birmingham, by June 30th. 

OLDSMOBILE Co. oF GREAT Barn, Lrp.—This company is 
winding up voluntarily, with Mr. James Carroll, 51, Darenth Road, 
Stamford Hill, N., as liquidator. 

THE ErECTRIC Works Co. LrD.—4A meeting is to be held at 
9, Parr Street, Liverpool, on Friday, June 15th, to hear an account 
of the winding up from Mr. D. L. Chambers, the liquidator. 

Nernst ELECTRIC Lieut, Ltp.—A meeting is to be held at the 
Westminster Palace Hotel, on June 18th, to hear an account of the 
winding up from the liquidator, Mr. M. Levinger. 


Consular Notes.—Rvussia.—The British Consul at 
Moscow reporte that the conversion of the Moscow tramway system 
to electric traction (overhead trolley) is progressing, though in con- 
sequence of the disturbances, the progress made is somewhat slower 
than was anticipated. There is a steady increasing demand for 
electrical appliances, aud it is now stated that a German syndicate 
has concessions from the Ministry of Finance, and that its repre- 
sentatives are travelling about Russia and inspecting various large 
towns with a view to installing electric light plant and starting 
electric tramways. This shows that competitors of British goods are 
well on the alert. In'local shops nearly all the electrical appliances 
for show are of German manufacture. Over three-fourths of all 
the electric plant used in Russia is stated to come from Germany, and 
the following figures would certainly seem to bear this out. Unfor- 
tunately, the customs returns do not show electric plant under a 
separate heading. However, under the heading “ electric lighting, 
mathematical and surgical instruments and photographic appli- 
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ances” we see :— 
1903. 1904. 
Total importa 4,013,000 roubles 4,090,000 roubles. 
From Germany... 3,036,000 „ 3,156,000 „, 
» United Kingdom 187,000 „ 184,000 „, 


It is stated that electrical appliances form from one-fifth to one- 
fourth of the total imports mentioned above; however, this does 
uot include electrical machinery, which is not shown separately, 
but comes under the general heading of machinery. Part of the 
contract for the new electric tramcars for Moscow was secured by 
a British firm which has supplied up to date (report dated 
April 17th) 19 cars. It is also stated that the same firm has secured 
part of the order for the new electrie tramcars for St. Petersburg. 


- — — FrNLAND,—The British Consul at Helsingfors in a recent report 
A sta that the Communications Department of the Senate ot 
Finland has reported that the question of electric railways 18 ah 
important one to that country. It is beyond doubt possible and 
~ practicable to work the majority of the Finnish railways by elec- 
tricity, the power being taken from the -rivers Vuoksen und 
` Kymmene, The Imatra Rapids are mentioned, too, as a site for a 
power station, The Communications Department suggests that a 
~- committee should be appointed to gather all information on the 
matter. The town council of Helsingfors has finally decided to 
f municipal electrical works, intended to supply the 
B. whole city with all the electric power required. For this purpose 
a a preliminary loan of £100,000 is to be raised, but this sum by no 
means expresses the total cost of the enterprise. A committee is 
- .  elaborating the details as to where the electric station shall be, 
whether ali shall be built new or the already existing private works 
be bought up. Most of the manufactories have their own installa- 
tions, and some house owners also. The greater part of the electric 
k -light and power supply is in the hands of two firms, and the electric 
tramway company bas its own power station. ENEE. 
— . Swedish Copper.—The LAKE COPPER PROPRIETARY CO.. 
among the list of directors of which we find the name of Mr. James. 
_ Swinburne, F. R. S., M. Inst. C. E., is stated (in the Financial News) 
|. - to have acquired “ the entire share capital of the Swedish company, 
— owning 77 mining leases and extensive freehold lands and timber 
Properties at Stora Strand and at Vingniis, in the south-western 
part of Sweden, about 90 miles north of Gothenburg. The mines 
are very easily accessible, both by rail and water, freights are stated 
do be very low, labour plentiful and cheap, timber abundant on the 
— . properties, and the company announces that it has entered into an 
agreement for an ample supply of electric power from a big local 
power station at ‘very low rates, not exceeding £4 per H.P. per 
- — Annum, The properties are to be developed entirely by electric 
For Sale.—The Marylebone Electricity Department: is 
dem "Merian for sale a good deal of second-hand steam and electrical 
On June 12th, Mr. Jonx SurnEY will sell by auction certain 
rubber manufacturing machinery in London. Some particulars 
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appear in our advertisement pages to-day. | SN 
Factory Accident Prosecution.— At Llangollen last 
.— week, the local E. L. and power company were fined 108. and costs 
tor not reporting an aceident to the Inspector of Factories. The 
accident referred to was an engineer's fall from a ladder. — — 


Catalogues and Lists,—M kssRs. MATHER & PLATT, 
Lr». Manchester.—A revised edition of the pamphlet on Dr. 
- . Rosenberg's patent train lighting system, for which Messrs. Mather 
And Platt own the patents in the United Kingdom and the Colonies. 
- -— Messrs. J. H. Homes & Co., Newcastle-on-Tyne.—Pamphlet 
Vo. 102 (32 pages) wherein are given some half-tone views and 
Some lengthy lists of factories, general stores, and trades for which 

they have manufactured and installed electric generating and driving 
plant. The pictures show the Mazawattee Tea Co.’s works at New 

Cross, Newcastle Breweries, electrically-driven dough-mixing, box- 

making, and chocolate-grinding machines, &c. 

Messrs. J. F. SMITH & Co., 10 and 12, Edmund Street, Birming- 
ham.—Supplementary catalogue of their patent system of electric 
lighting fittings, which is claimed to be a jointless wiring system 
and to do away with the complications of switch wiring, saving 
labour and materials, and to save 25 per cent. of the usual cutting 
away of joists, wall chasing, &c. 

Messrs. JAMES BALDWIN & Co., Devonshire Brass Works, 
Keighley.—A new catalogue (48 pp.) containing illustrated descrip- 
tions of their new patent safety valves. Great care has been 
bestowed upon the production of half-tone illustrations showing 
both sectional and general views of the “New Deadweight " and 
“New Spring” valves for high steam, also the “ Self-assisting ” 
dead-weight, the "New Compound” valves for high steam and 
low water, Simplex " stop valves, Nomis” water gauge, Betall- 
Accessible" check feed valve, &c. Prices are given in most cases 
and standard flange dimensions are stated in tabulated form. l 

Messrs. SMITH, PARFREY & Co., Lrp., Hammersmith, W.— 
Price list of wheels with iron, steel and rubber tires; also springs 
axles, &c. 2 

Messrs. ELLIOTT BROS., Lewisham.— Pamphlet R91, briefly 
describing and showing their new form of Wheatstone bridge. ‘ 

Messrs. W. J. FunsE & Co, Traffic Street, Nottingham.— 
Section L (24 pp.) of their catalogue contains descriptions with 
some clearly printed illustrations, also prices, of their lifting and 
haulage machinery, including direct-coupled winding gear for 
passenger and goods elevators, electric, belt-driven and hand-power 
lifts. Wall hoists, dinner lifts, crab winches, overhead travellers 
collapsible gates, &c., are included. * 

SUNBEAM Lamp Co., LTD., Gateshead-upon-Tyne.—Several new 
pamphlets relating respectively to the company's heating lamp for 

electric radiators, the ''Outshine" lamp, fans, ironclad switches 
motor starters, and “Switch” and “Tilting” types of reducing 
lamps (two filament turning down). All of the lists are illustrated 
and give prices; copies may be obtained on application to the 
company. 

Messrs. W. H. BaILEW & Co, Ltp., Salford.—lIllustratec 
publication, No. 106, describing their stat ionary steam fire 3 
for fire protection, sprinkler installation and other purposes. j 

THE UNIVERSAL ELECTRIC SuPPLY Co, 60, Brook Street 
C.-on-M., Manchester.— Illustrated price list (88 pp.), tenth edition, 
of their various electrical novelties, sundries and manufactures, 
including electric bells, burglar alarms, batteries, electric light sets, 
medical coils, model dynamos and motors, tools, and hundreds of 
other things, 
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 Mzssas, J. R. Prance & Co, Old Ha 
Small pocket pamphlet setting forth the p 
sition used by electrical 
for metals, wood, &c. The fir 
special plant for the manufacture of the con 


Boiler Water Circulator,—Accor 
ofthe British Boiler Water Circulator Sy! 


circulator is an apparatus placed inside th 


all water which enters the boiler is made tc 
stated of heating, cleaning and. softening it 


— from it any grease. We believe all these ai 


should certainly be clean and free from 


matter, and it ought not to mix in the b 


to full boiler temperature and has acquired 
ment which seems to appertain to heated w: 
to enable a boiler to be worked at a heavy 
From an illustration of the apparatus, as a] 
fired boiler of Lancashire type, the appara 
vessel placed between the two furnace o 
below with a blow-out pipe and above wit 
surface of the water in the boiler and deli' 
into the aforesaid vessel; another pipe 
divisional plate discharges the water wh 
settled out, to the bottom of the boiler. T 
the boiler appear also to be joined up to th« 
this description is not correct, the fault lies 
mation contained in the circular. The wb: 
us to act much on the lines of the Hotchkis 
this is placed externally to and on the top 


‘circulator acts as well as this apparatus, 


valuable. It is claimed that with this ci 
Cornish boiler is made equal to a water-ti 
This is not much of a recommendation, for | 


. by many considered superior to the water-ti 
the grease is supposed to settle with the m 


so? There seems to be no means of blow 
rises to the top of the settling chamber. 


Trade Announcements.—Mr. ( 
Smethwick, has purchased a new engin 
Horton, Bradford, which is erected on mo 
veniently adapted for the purposes of the 

with which he is associated. It is anticip 


be in full swing next July. 


We paid a visit the other day to the 
Messrs. C. J. THURSFIELD & Co., of B 


-situated at 21a, Berners Street, W., wher 


as their sole London agent. Some exce! 
mered and cast metal work in oxidised a! 
view; they include many varieties of ii 
brackets, standards, and so forth, but it is ! 
these now as our readers bave already b 
with the character of Messrs. Thurstield’ 
trated descriptions in these pages. The L« 
devoted to showroom purposes, for there 
ment, in which Mr. E. H. Walker, v 


able experience in electric light fitting 


ing, is engaged in getting out new des 
requirements. 

The I.T.E. ELECTRIC Co. have opened o! 
Street, London, W. C., where a stock of I.“ 
be carried and a representative variety 
exhibition. Mr. W. Everett Gibson, who 
the above circuit-breakers for many ye: 
manager. - 

MESSRS. STEVENSON & M’GUFFIE, co! 
removed to new offices at Caledonian Ch: 
Glasgow. 


Screw-Cutting Indicator, —A v 
has been brought out by Messrs. PERC 
entitled the“ Model Engineer" Serew-C! 
sists of a circular card rotating behind at 
aperture in the latter the numbers of the 
lathe to cut any desired thread. It is 1 
suit lathes having guide screws of two, foi 
in respectively. Each indicator is enc 
clean. 


Bankruptcy Proceedings. -A 
trical engineer, Wortley, Leeds. —A rece! 
Leeds County Court last Saturday. 

Tantalum Lamps.—MeEssrs. 5! 


Lr»., announce that the list price of the t 
as from to-day, from 5s. to 2s. 9d. 


LIGHTING and POW 


Belfast.—A L.G.B. inquiry Was 
into (inter alia) an application to borrow 
the E.L. system, made up as follows:—#! 
Fort William, £2,265 for mains in connec 
sub-station plant for supplying the Cavel 
ways, £3,000 for small extensions, and £1 
the inquiry it was stated that in regard 
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the Corporation has an agreement with the company under which 
it is to receive a minimum of £1,250 per annum for energy. The 
Amount apportioned is 150,000 units at 2d., above that and up to 

175,000 1$d.,and beyond 14d. The profit on the undertaking during 
the year was stated to be £6,691. 


Birmingham.— The revenue account of the past year's 


working of the city electrical undertaking shows a credit balance 
of £41,458, as compared with £30,574 last year. Interest and sink- 
ing fund charges amount of £35,360, leaving a balance of £6,098 
compared with a net profit of 410,789 as at March, 1905. The 
reduction is accounted for by capital expenditure on the new works 
at Summer Lane and mains in connection therewith. The number 
of units sold amounted to 5,383,904, as against 4,645,027 in the pre- 
vious year. The Electric Supply Committee has followed the 
course approved by the Council last year, in carrying the surplus to 
the reserve fund. Further capital expenditure will be incurred 
duriny the current year, and the Committee anticipate a deficiency 
In next year's accounts. The total length of new mains laid dur- 
ing 1005-6 was 15,703 yards, and the total additional connections 
iu equivalent 16-c.P. lamps were 30,808 as against 16,168 in the 
previous year— this including 1,508 . P. of motors as against 375 H. P. 

The E.L. Committee has agreed with the Tramways Committee 
that eneryy for traction purposes shall be supplied within the city 
at the following rates, subject to revision in 1908:—The first 


4,000,000 units per annum at 13d. per unit; the second 4,000,000, - 


11d.; any quantity in excess of 8,000,000, 1d. per unit net. 


Bolton.—A Lancashire correspondent says that the 


Bolton Electricity Committee has transferred £5,592 from the 
department in aid of the rates. | 


Boston.—The T.C. has approved of the draft prov. 
order issued by the B. of T. to the National Provincial Electricity 
Corporation, Ltd. The Council is to have the option of purchasing 
the undertaking at the end of 22 years. 


Brandon.—The U.D.C. having decided not to carry out 
an E. L. scheme of its own, has decided to adhere to its previous 
decision to consent to the application of the Mid-Durham E. L. Co. 
for a prov. order subject to overhead wires not being used, and the 
undertakers having no power to sellthe undertaking to another 
company. 


Brighton.—The T.C. on May 10th decided to adopt a 


tlat rate of 5d. per unit for consumers at Aldrington, in lieu of the - 


present maximum demand system. 


Bristol.—At the annual meeting of the Bristol Chamber 
of Commerce, some information was given in regard to electrical 
matters. At the Avonbank station (erected in two instalments) the 
plant now consists of :—Twelve B. & W. boilers with a total 
evaporative capacity of 220,000 Ib. of water per hour; six single- 
phase alternators, generating at 2,000 volts, two driven by Willans 
central valve engines, and four by Parsons turbines, and totalling a 
capacity of 4,350 Kw.; two threc- phase alternators, generating at 6,600 
volts, coupled to Willanssteam turbines, and totalling 2,000 kw. ; three 
D.C. generators of 540 KW. total capacity, coupled to Willans engines, 
the total capacity of the station being 6,890 Kw. 4 3,000-Kw. single- 
phase turbo-alternator is to be erected in the autumn of this year. 
H.T. switchboards similar to those installed at Temple Back have 
been erected, and the extra H.T. switchboards for the three-phase 
system are built on the same lines. The foundations for a third 
instalment of plant are completed, and building will be proceeded 
with during the spring. 

At Temple Back during the past year the motor-generator 
equipment has been partially installed, two 500-Kw. motor- 
generators and the necessary switchboards having been erected. 
The total capacity of the Temple Back works is now 3,160 kw. 
Considerable extensions of the mains have been carried out. 
Amongst the most important are those to Stoke Bishop, Westbury, 
Cold Harbour and Downs Park Estate, new underground transformer 
sub-stations, and, in some instances, transformer pillars having been 
constructed and equipped to supply the wants of the consumers in 
the area mentioned. <A special rotary converter station is in course 
of construction, and is to be worked in connection with the extra 
H.T. three-phase system. The energy is to be transformed from 
three-phase current at a pressure of 6,000 volts to D.c. at 500 and 
250 volts respectively. A small extension of arc lighting is being 
carried out, the new roads approaching the new Swing Bridge at 
Ashton Gate being lighted electrically. It is proposed to adopt a 
new type of flame arc lamp. Lust year, after meeting interest on 
capital and paying off sinking fund, together amounting to £25,077, 
there was a net profit of £12,075, of which latter amount £2,231 was 
utilised to pay interest for an additional three months, owing to an 
alteration in the date of making up the accounts, 15 months’ interest 
being paid out of the revenue of one year only. The total number 
of consumers connected on January 26th, 1906, was 2,809, the 
total number of lamps connected for private lighting was 195,012 ; 
for public street lighting on the same date, 686; and the R. P. of 
motors on consumers’ premises supplied from the system, 3,903. 

The Electrical Committee has stated that in order to meet the 
growing demand, it is necessary to increase the capacity of the 
plant and buildings of the undertaking, and it recommends the C.C. 
to apply to the I. G. B. for sanction to borrow £103,554. £10,400 
is for additions at Temple Back, including £2,122 expended on the 
restoration after the fire. £57,100 is needed for additions at 
Avonbank, and £40,800 for additions to the external system, 
including a special sub-station for the docks. These items total 
£108,300, but tbere is a surplus on previous sanctions of £4,745. 
The C.C. has adopted the Electrical Committee's report. 


Carlisle.—The Electricity Committee has submitted a 
report by the electrical engineer as to the need for extensions. He 


recommended that a battery of sufficient size'to run the[trams for 
several hours independent of the running machinery, should be 
installed. The scheme has been adopted by the T.C., and the detailed 
estimate is as follows :—Buildings, £800 to £900; battery (260 cells), 
£2,450; reversible booster, £400; motor-generator, £400; switch- 
board and connections, £550; spare armatures, £250; two venti- 
lating fans, £50; 10 per cent. for contingencies, £500; total, 
£5,500. In moving the adoption of the report, it was stated that 
during the year just closed the undertaking had earned a profit of 
£290, and but for a new system of auditing under which the Council 
had to pay 15 months’ interest instead of 12 months, the figure would 
have been increased to £700. 


Chertsey.—The R.D.C. has received from the B. of T. 
a letter stating that the Sunningdale and District E.L. Co. has 
decided not to proceed with its application for E.L. powers for 
the parishes of Windlesham and Bagshot. 


Continental Notes.—Sraiv.—The Sociedad de Tranvias 
de Carthagena has applied for a concession for the extension of the 
Carthagena-Los Dolores line. 

ITALY.—A concession has been granted for the erection of a 
water-power plant on the Chiagio for supplying Valfabbrica with 
energy for lighting and power. 

A new company has been formed in Milan with a capital of 
£24,000, to establish an E.L. undertaking in Liguria. 

Russta.—The plant at the Société d'Eclairage Electrique de St. 
Petersburg is being increased by the addition of a 2,500-H.P. steam 
turbo-alternator. 


Dublin.—The Corporation has adopted an alternative 
flat rate of 4d. per unit for private lighting, and 34d. for hospitals, 


licensed houses, &. 


Frome.— The B. of T. has issued an E. L. prov. order to 
the U. D.C. agreeing to the transfer of the undertaking authorised 
by the E.L. Order, 1901, to Messrs. Edmundson's Electricity 
Corporation. 


Gelligaer.—Some weeks ago the B. of T. inquired into 
an application by the U.D.C. for an order for supplying electrical 
energy throughout the parish. The Board has intimated that it is 
not prepared to advise the granting of the certificate. 


Hanley.—The E.L. Committee has recommended the 
T.C. not to proceed further with the negotiations for supplying 
energy to Fenton. 

In our note last week we stated that the coste per unit sold for 
1905 were 3·51d.; we may add that this figure includes financial 
charges. The works cost was 1°35d., and including management 
expenses, &c., 1°99d. | 


Kingsbury.—The U.D.C. has agreed to transfer its E.L. 
order to the North Metropolitan Electric Power Supply Co. for a 
term of 42 years. 


Lanark.—E.L. prov. orders have been granted to the 
County Council by the B. of T., authorising it to supply electrical 
energy in Bothwell and Blantyre. 


Lichfield.—The T.C. has sanctioned an arrangement 
whereby the E. L. order of Messrs. Foote & Milne is to be trans- 
ferred to the Shropshire, Worcestershire and Staffordshire Electric 
Power Co., who will pay £175 to the Council towards its costs in 
the matter. 


London. — BermonpsEY.—The Electricity Committee 
has recommended an application to the B. of T. for authority to 
supply electricity within the parishes of St. Olave, St. Thomas and 
St. John, Horselydown, and the B.C. has resolved upon a special 
meeting on July 3rd to consider it. | 

MaRYLEBONE.—At a recent meeting of the B.C. it was pointed 
out that the E.L. undertaking had overdrawn its banking account 
to the amount of £74,000, to meet which it had only £34,000 in 
hand, and he moved that the Finance Committee be instructed to 
bring up a full statement of the concern's liabilities to date. A 
motion that the Finance Committee be instructed to bring up a 
full statement of the liabilities being rejected, Col A. M. 
Maude intimated his intention to lay the full facts before the 
L.G.B. The Electricity Committee has stated that there is a profit 
on the revenue account at March 31st last of £1,236, instead of an 
anticipated deficit of £3,374. At the end of the ensuing financial 

ear, after a reduction in the price of energy of 1d. per unit, a 
profit of £16,757 is anticipated. 


Louth.—The B. of T. having asked the T.C. whether it 


has taken any steps yet towards carrying out its prov. order, it has 
been resolved to apply for an extension of four months. 


Nairobi (British E. Africa).—The Cape Times states 
that a concession has been granted to Mr. Clement Hirtzel, con- 
sulting engineer, to supply electrical energy for lighting and power 
to Nairobi and district within a radius of 15 miles. The conces- 
Bion is for a period of 10 years, and includes the right to generate 
power from the three waterfalls on the Ruera River, 18 miles from 
Nairobi. It is proposed to supply the energy at 2d. per unit for 
power, and 1s. 8d. per lamp per month for lighting. It is antici- 
pated that it will take about 10 or 12 months to erect and complete 
the plant. | 


Neweastle-on-Tyne.— Mr. R. H. Bucknill, M. Inst. C. E., 
conducted a L. G. B. inquiry at Newcastle-on-Tyne on the 15th inst. 
into (inter alia) the application of the City Council for sanction to 
borrow £4,500 for lighting certain streets by ,electricity. The 
town clerk (Mr. Hill Motum) said there were 200 electric arc lamps 
in the city, and, by arrangement with the tramwpys department of 


800 . THE 


the"Corporation, it^was proposed|/to addf180"arc* lámpe. By reason 
of the increase in {the number of lamps, the Tramways” Committee 
was able to reduce the chargelfrom £15 10s, to £11 per Jamp per 
annum, this figure to include everything in connection with 
repairs, &. 

The Inspector said the I.G. B. had been refusing loans for eleetric 
lighting by reason of the extra cost as compared with gas. He 
quoted a case where the comparative cost was 1 in the case of gas 
and 1'74 in the case of electricity. The Board had desired him to 
go verv carefully into this—to take any figures the Council's engi- 
neer cared to give him with regard to generating and distributing 
charges. 

Tbe Town Clerk said the Council believed that electricity was 


the better mode of lighting the streets, that it gave a better light 


tban gas. Under the Act of 1895, in which the Corporation got 
power to construct and work the electric tramways, they got power 
also to use electricity for the purpose of lighting the streets. 

The Inspector: You would not so light the streets except those 
in which there are tramways ? 

The Town Clerk said they could do so, but it would not answer 
their purpose. | 

The Inspector said he was not an electrical engineer, but the 
drop in the charge from £15 10s. to £11 seemed a large one. 

Mr. Hatton, the tramways manager, said that at £15 10s. the 
Committee made a fair margin of profit; by reducing the*’charge 
they would make a very small profit. The larger output from the 
power station would bring down the cost. 

The Inspector having pointed to the low cost per unit ('36d.). 
Mr. Hatton said the traction station worked 17 hours a day, and 
did not “ bank up " as was done at a lighting station. 

The Inspector said the Local Government Board was under the 
impression that no station yet had been able to supply electricity 
to give as good a light as the incandescent gas, at the same price. 
The matter had heen gone into very carefully by the Board’s elec- 
trical experts. It would be necessary that the applicants should 
show that they could give as good a light, and at the same price, as 
with gas. He would go into the matter later with the tramways 
engineer. 

The inquiry then concluded. We refer to this matter in our 
Notes.“ 


Oswestry.— The T.C. has approved of the Bill, as 
amended, of the Shropshire, Worcestershire and Staffordshire 
Electric Power Co. ( 


.. Richmond-on-Tees.—The T.C. hs received from 130 


ratepayers a petition asking for a system of E.L. to be provided 
either by the Council or by a company, and the matter has been 
referred to a committee to consider the advisability of allowing 
the local E.L. Co. to carry out a scheme. 


South Africa. —EasT Loxpox.—The Town Council 
has secured the services of Messrs. Roberts and Long, elec- 
trical engineers of Durban and Cape Town respectively, to inquire 
into and report on the electric system of the town. 

Port EnizABETH.—The electrical engineer reported to the T.C. 
that good progress had been made with the erection of arc lamps in 
connection with the new E.L. scheme, and he advised the 
Council to notify the Gas Co. that after May Ist it would take 
over the lighting of the Market Square, Main Street and Qveen 
bad It is hoped to take over all street lighting by the end of 
July. 

DunpAN.— During March, 14 additional street lamps were erected, 
the total now numbering 1,366. The erection of a new Belliss- 
E.C.C. alternator was expected to be carried out last month. 

Cape Towx.—Notwithstanding the commercial depression, which 
has undoubtedly seriously retarded the development of the elec- 
tricity undertaking, Mr. W. F. Long, the city electrical engineer 
reports favourably on the year’s working. The reduction in the 
price of energy of 2d. per unit on the maximum charge to private 
consumers for night supply, with a corresponding reduction in the 
charge for day consumption, helped towards the slight inerease in 
consumers connected to the supply mains. There has also been an 
increased day load. 


South America.—Rosanro.— The municipality recently 
received two tenders for the publie lighting service, one electric 
and the other gas. The A.E.G. proposes to install 857 arc lampe 
charging $12.40 gold per month for each lamp inside the Boulevards 
and $15.10 for those outside. The Gas Co. offers to install incan- 
descent. gas lamps, charging $11 m/n the month per lamp. The 
Rosario Electric Light Co. did not tender, having had quite enough 
of municipal contracts. Review of the River Plate. i 


Tiverton,—The L.G.B. having declined to sanction 
a loan for the proposed E. L. scheme, the T.C. has decided to dis- 
pose of the prov. order. 


Toronto.—'The Provincial Government is about to 
appoint a Commission to deal with the electric light and T— 
matters, which are now causing much public Waise and 
criticism. The Commission will discuss the advisability of 111 5 
the rates charged for light, heat and power by private com 1 
and, if circumstances warraut it, they will have power to pies oriate 
the business of the companies, or develop the electrical industri s 
with the companies and the municipalities working conjointiy. 
These steps have been made necessary by the public omand for 
cheaper and more efficient services. , 8 


Wednesbury.— The T. C. has entered into an agreement 
with the Midland Electric Corporation to supply energy to the 


King's Hill district. 


Digitized by 


ELECTRICAL REVIEW. 


[Vol. 58. No 


Willesden.—1t has been pointed o 
Métropolitan Electric Supply Co. has no 
Willesden, the Council is to offer no objec 
small section in Coronation Road. 

The North Metropolitan Electric Power 
permission from the Council to use its di: 
purpose of conveying energy to the new ca 
The company will pay at the rate of on 
unit transmitted. | 


Wishaw.—The T.C. was recently a] 
if it would be disposed to consider an app 
electricity undertaking of the burgh. - Afi 
proposal was dismissed. 


TRAMWAY and RAILV 


Ardrossan.—At the provisional or 
the preamble of the order in regard to the 
District Tramways was proved with the. 
Portincross. The promoters, however, were 
between Ardrossan and Portincross. 


Birmingham.—The Tramways ( 
Council has approved a scheme for the 
tramway routes of telephone call boxes, b; 
and conductors will be able to get into i 
with the depóts. A novel departure has [ 
arrangements between the Tramways : 
whereby the instruments may also be 
police purposes. In this way the street à 
of the streets of the city will no longer b: 

On Saturday last a collision occurr: 
and an electric car; both were lifted off 1 
personal injuries. 


Chile.—A River Plate paper s 
tramway service in Santiago (Chile), was 
owing to the company running out of sto 
the motors. 


China.—4A company consisting 
been formed in British Columbia to cons 
in China from Canton to San Wu, à dis 
power will be obtained from the Que 
30 miles from San Wu. The line is to ! 
with Chinese engineers as far as pos 
intends to supply light and power in Cal 


Continental Notes.—GERMAN 
introducing electric traction on the Bo 
tinues to engage attention in Germany 
that the Berlin Allgemeine Electricity 
to the Bavarian Government for the con 
but the statement turns out to be withc 
however, understood that, at the reque: 
munications, Herr Oscar von Miller 
examination, prepared certain "schemes 
conditions; but the conversion of the r 
presents. considerable difficulties. It 
hitherto considered by the Minister 
expensive, both in initial expenditure a 
to this, the War Department is apprehe 
for the substitution of electric for ste: 
lines, as the change might involve grea 
case of the mobilisation of the army al 
these circumstances it is considered th: 
version is undertaken, it will be in 
railways. The Minister of Communi 
railway officials, recently paid a vis 
electric lines in that country, includi 
Sondrio. 

SpAIN.—lt is reported from Bareclor 
and tbe proprietor of an important w 
Olot to Gerona Railway, with a vie 
extension to San Juan de les Abade: 
Azucarera de Sagre is to construct s 
Lérida, and that a mineral railway is t 
and Rio Grande. 

Russta.—In his report for the yea! 
singfors (Mr. C. J. Cooke) says that it i 
practicable to work the majority of 1 
electricity, the power being taken fr 
Kymmene. The Imatra rapids are n 
power.—B. of T. Journal. 

Hudderstield,—1t is proposed 
tramway system from Waterloo to Lej 
to Crosland Hill. 


India.—Operations are to be 
Srinagar-Baramula section of the new 
A dra't order has been publisbed 
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Liverpool-Southport Railway.—Freshfield, a small 
station on the Liverpool-Southport Electric Railway, is earning 
for itself an unenviable notoriety by reason of a remarkable series 
of fatalities. No fewer than three tragedies have occurred there 
during the past six weeks. In two instances passengers wete 
knocked down by express trains while crossing the line, and in the 
third case the live rail appears to have been the agent of death. 
The victim in this case had not been identified when the 
inquest was held last week. A driver in charge of the Southport- 
Dingle car noticed the deceased lying in the 6-ft. way near Fresh- 
field station. According to further evidence the deceased was 
lying face downwards, with his left arm and shoulder in contact 
with the live rail. The left arm was burned and nearly severed 
from the shoulder, and the upper arm and cheek were also burned. 
Dr. Charlick, who had made a post mortem examination, said the 
deceased had sustained a compound comminuted fracture of the 
left upper arm, and a compound dislocation of the left elbow joint. 
Both these fractures were severely charred. The cause of death 
was shock to the nervous system, paralysing the action of the heart, 
in consequence of contact with the live rail. There was no evidence 
to show how the deceased came in contact with the rail, and 
the jury returned a verdict that the deceased met his death 
accidentally whilst he was trespassing on the railway. 

The sequence of fatalities formed the subject of discussion by the 
Formby U. D.C., and the following resolution was passed: That 


this Council desires to express its very strong conviction that means 


should be taken immediately to guard against a recurrence of the 
recent accidents on the line in the district, and respectfully suggests 
that, pending the structural alterations necessary, the company 
should station a responsible man at each station, whose duty it 
should be to watch the traffic across the line; and the Council 


would, if desired by the company, consent to alterations with a view 


io mitigate the dangcr." 
At the Liverpool Assises on Tuesday an action was concluded in 


which Laurence Atkinson, a vocalist and teacher of music, sued 
the L. & Y. Railway Co. for damages for personal injuries received 
in the great smash at Hall Road Station on July 27tn last. The 
jury awarded the plaintiff £2,500 damages. 


London.—L.C.C.—The Council on Tuesday had under con- 
sideration the estimates of expenditure and income for 1906-7. It 
appears that the expenditure on tramways is estimated at £1,061,020. 
It is calculated that the estimated surplus of £51,063 on the Southern 
system will be almost entirely absorbed in meeting the deficiency 
on the Northern system, which is computed at £37,960, and the 
general charges amounting to £8,861. 

Sir R. M. Beachcroft, in dealing with the tramway estimates, 
stated that the Council would not derive any advantage from tbe 
tramways during the next four or five years. Instead of carrying 


from £20,000 to £30,000 per annum to the relief of the rates, the 
The tramway 


Council would be unable to doanything of the kind. 
undertaking would land the Council in the greatest possible difficul- 
ties in the next few years. Yet, if the Council bad desired, the 
North Metropolitan Co. would have converted the Northern 
system to electric traction at ita own expense. 

Mr. P. Harris remarked that the Council wished to have further 
information, especially as to what was being done in regard to 
charging improvements to tramways, how much had been charged 
in the past and how much was proposed in the future? If the 
Council carried out extensive street improvements for tramways, 
that had a very material bearing upon the system as a revenue- 
producing service. The net surplus of £3,000 for 1905-6 was really 
a deficit, because it was pointed out that an adequate amount had 
not been placed to the renewals fund. 

Sir E. A. Cornwall defended the position of the tramways, and 
after further discussion, the estimates were approved. 

The County of London Electric Supply Co. is to supply at 1d. per 
unit energy for working the tramways between the Angel and 
Highbury as an extension of the contract for the Kingsway- 
Islington tramways. : AM 

Norta METROPOLITAN Tramways.—According to the decision of 
the arbitrator, Sir Ed. Boyle, K.C., the L.C.C. will pay the com- 
pany in respect of the residue of the lease and the stock a total sum 
as follows :—Agreed amount already paid, £120,000: additional 
sum paid ander the terms of the agreement for purposes of ad just- 
ment, £17,787; horses, care, harness, stable utensils, toole, plant, 
forage and consumable stock, £203,414; a total of £341,202. The 
costs of the valuation, &c., will, it is estimated, amount to about 
£29,000. The total additional expenditure, therefore, is £230,000, 
of which £221,202 will be payable to the North Metropolitan 
Tramways Co. 

METROPOLITAN RaiLway.—On Thursday last week an electric 
train was proceeding to Baker Street when the rear carriage 
caught fire. The train was brought to a standstill, and the pas- 
sengers were escorted along the line to the station. The train 
officials succeeded in extinguishing the flames with sand, but the 
traffic was blocked for some time. 

, BHIOREDITCH.—The B. of T. has approved of the proposed side- 
siot system of underground conduit construction for the L. C. C. 
tramways in the Kingsland Road. 


, anchester.— Mr. G. R. Askwith, K.C., is appointed 
Ras 5 the Manchester Corporat ion Tramways Com- 
trator * des employés' trade union. 'The question for the arbi- 
of the m N in view of the general conditions of labour 
other to mway men of Manchester, compared with those of 

wns, the employés of the Committee should be paid time 


* 


and a-half for Sunday labour. 


Neweastle-on-Tyne.—The Tramways Committee has 
considered communications from the drivers and “ conductors 
relating to their ‘grievances, and has decided ;to. ask, the]: men to 
appoint an arbitrator. | j 

Ossett,—The project of laying the electric tramway 
between Ossett and Dewsbury, to give through connection with the 
Wakefield system, has now been carried to a successful issue, and 
electric cars will run between the centre of Earlsheaton and 
Dewsbury. . Cars will also run from the latter town along the 
Wakefield Road to Ossett, through Chickenley, and on to] Wake- 


field. 
Salford.—The general manager's report on the working 
of the municipal tramways for the year ending March 31st last 
shows an increase of gross profit over the previous year of £5,509. 
The total receipts were £226,013 (or £14,912 over 1904-5), whilst 
the working expenses amounted to £144,195, leaving a gross profit 
of £81,818. The chief items of expenditure were: Wages of traffic 
employs, £45,429; rates and taxes, £7,345; accident expenses, 
43,359; repairs and maintenance of cars, £11,294; ditto of track, 
£4,936 ; overhead equipment, £2,830: cost of current for working 
cars, £48,574; other expenses, £10,907. The following items were 
chargeable against gross profit: Interest and sinking fund, £40,693 ; 
reutal payments to other authorities for running facilities, £18,893 ; 
leaving a net balance, £22,303, which will be disposed of as follows : 
Contribution towards relief of the rates, £18,000; to depreciation 
and renewals fund, £9,302. The tramways have now contributed 
to the relief of the rates since the Corporation took over the lines 
n sum of £48,000, and the Committee has placed a sum of £30,439 
to the credit of a depreciation and renewals fund. In consequence 
of a recent decision with regard to the purchase of the Swinton 
tramways and other matters, the Committee this year will have to 
face several additional items of expenditure. 


Sheffield.—A Corporation tramway conductor has been 
suspended from duty because he refuses to remove the trade union 
badge from his uniform. Permission to wear the badge had] not 


been obtained. 

South Africa.—DvurBan.—The receipts of the Cor- 
poration tramways during March amounted to £7,096, a decrease of 
£162 over the corresponding period of 1905. The car-miles run 
were 106,454 as against 92,269, the revenue being 15°9d. this year, 
and 18:88d. last year. 

Sunderland.—The Sunderland District Tramways Co., 
who own about 13 miles of tramways in the colliery districts out- 
side Sunderland, started on Monday last a system of collection, 
carriage, and delivery of parcels. It is expected that special 


parcel cars will be required. | 


TELEGRAPH and TELEPHONE NOTES. 


—— 


Brighton.—The L.G.B. inquiry on the subject of further 
borrowing by the Corporation for telephone purposes has been post- 
poned to a date not yet stated. 

Egypt.—The annual report for 1905 of H.M. Agent and 
Consul-Genera] at Cairo states that, in the course of last year, 457 
new telephone Jines were opened in the provinces, thus bringing 
the total number of Jines now working in Upper and Lower Egypt 
to 1,036; 850 more lines are in course of construction, and it is 
hoped will be completed in the course of the current year. The 
telephonic system has still to be extended to three provinces, 
namely, Ghirgeh, Kench, and Assouan.— Board of Trade Journal. 


New Cable Steamer.—The fleet of the Eastern Tele- 
graph Co., Ltd., has been increased by the launch on Saturday last 
of the cable steamer Sentinel, at Paisley. The vessel is designed 
and equipped for work of a special character. A cable steamer 
for the Western Telegraph Co. will be launched at Paisley in a few 


days. 
Swansea.—The Corporation Telephones Committee bas 
decided not to continue negotiations with the Postmaster-General 
for the sale of the telephone system, after the communication from 
the latter that be will not negotiate on the basis of recouping the 
Council for the whole of the capital expenditure without deprecia- 
tion.— Western Mail. 

This is merely putting off the evil day; the Councils attitude is 
absurd. We refer to the matter in our leading columns, | 


Telegraphic Interruptions and Repairs ;— 


CABLES. INTERRUPTR 
Trinidad-Demerara (No. 1.)  ..  .. Aug. 28, 1801 REPAIRED, 
Dominica-Martinique .. s 2 ae . May 7, 1909 T ec 

909 . ee 


nr 1 es 55 .. „ May J, 1 
issa-Issa (Yemen) Camaran "P i uh 
Cayenne-Pinheiro AE 22 x i Oct. 9d, 1902 .. 

Port Arthur-Chifu (Closed. Mar. 7, 1904 


„ * e os T -è 
angier-Cadiz os T vs $5 di 
Cayenne-Paramaribo ee m se ee B AD 1005 
Sydney-Nels enn April 26, 190 ' 
Cap Haitien-Puerto Plata “a - xg Wc May 15 i 1008 eh 
LANDLINES, p 
ee ee ee ee Au e 28, 1902 , 


Puerto-Barrios 


Bachkale-Delima n. Pe. 12 1906 
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Underground/Tel]egraphiCables.—Sir Edward Fithian, 
the secretary of the Association of Chambers of Commerce of the 
United Kingdom, has received a letter in reply to a memorial to 
the Postmaster-General in favour of laying all trunk wires under- 
ground, to the effect that the underground line between London 
and Glasgow has now been completed. The spur line to Man- 
chester has been continued through Bradford to Leeds. In the 
south an underground line has been laid from London eastwards 
as far as Chatham, and westwards as far as Slough, and thence a 
pipe, but not yet a cable, as far as Reading. During the present 
year the Postmastcr-General hopes to extend this pipe-line to 
Bristol and to provide a cable as far as Chippenham. The inten- 
tion is to carry this line into Cornwall, to the landing places of 
important Atlantic and Mediterranean cables. The Postmaster- 
General adheres to the view that Parliament could not at present 
be asked to sanction a larger expenditure than that which is now 
contemplated, and that the Post Office could not proceed econo- 
mically with greater rapidity than it is proceeding now. 


Wireless Telegraphy.— For weeks past there have been 
rumours of some remarkable devclopment in wireless telephony in 
Japan, and last week it was semi-officially stated that the Govern- 
ment had adopted a system of wireless telegraphy as a result of 
special investigations which bad been in progress since 1900. The 
system decided upan was said to be unique and totally independent 
of any system in use elsewhere. Dr. Kimura's wireless telephone 
is altogether different from the German in its principle.” Whether 
the system is really one of telephony or one of telegraphy seems to 
be doubtful. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Aceto CUR May 22nd. Lancashire boiler and gener- 
ating plant for the electrical engineering department. See 
' Official Notices " May 11th. 


Bedford.—May 231d. High and low tension cables for 
the Electricity Department. See ‘ Official Notices" April 27th. 


Belfast.—May 21st. Battery, boosters, balancers and 
switchgear for the Corporation. See Official Notices May 11th. 


Bermondsey.—May 18th. Condenser, cooling tower, 
and arc lamp lowering gear. See Official Notices" April 27th. 


Birkenhead.—May 29th. Booster-balancer ; switch- 
board extensions; and travelling crane for the Corporation elec- 
tricity supply department. See '' Official Notices " to-day. 


Carlisle, — May 24th. Traction battery, 
booster and motor-driven balancer, for the Electricity Committee, 
Sce Official Notices“ May 11th. 


Clyde Navigation.—June 2nd. The Trustees invite 
tenders for the supply for one year of stores including :— Asbestos 
and packing; electrical stores; india-rubber. Specitications on 
application to the Superintendent of Stores. 


Copenhagen.—June 7th and 9th. Cables and electric 
light meters for the Copenbagen Lighting Department. The con- 
ditions may be inspected at the offices of the Commercial Intelli- 
gence Branch of the Board of Trade, 73, Basinghall Street, London, 
F.C. Copies of conditions may be obtained from the Director of 
Public Lighting, 22, Vestre Boulevard, Copenhagen. 


Coventry.—May 24th.. Lancashire boilers, economiser, 
piping, mechanical stoker, three alternators (two of 600-x w. and one 
of 300-Kw.), and two-phase motors, for the Corporation. See “ Off- 
cial Notices“ May 11th. 


Dublin.—May 28th. Fire signalling apparatus, annun- 
ciator, switchboard, internal wiring and fire alarm bells, for the 
Waterworks Committee. Specifications, £1, from the City Archi- 
tect, Municipal Buildings, Cork Hill. 


Dublin.—May 28th. Sub-station switehboards and 
accessories ; transformer pillars; for the Lighting Committee. 
Sce Official Notices to-day. 


Fulham.— May 231d. Sub-station equipment for the 
electricity department. See “ Official Notices" May 11th. 


Govan.—May 30th. 


Stores for the electricity depart- 
ment. See ‘Official Notices ” 


April 20th. 


Manchester,—May 23rd. Seven 150-Kw. single-phase 
transformers, also sub-station switchboards, three-phase feeder 
cables, &c., for the Electricity Committee. Specifications from the 
Secretary, Ele ctricity Department, Town Hall. 


Mansfield. May 30th. Battery and reversible booster; 
&witeligear; for the Corporation. See " Official Notices“ to-day. 


reversible : 


+ 


Rotherham.—May 21st. Steel rails, fish-plates, tie-bars, 
trolley wire, bracket arms, &c., for the Tramways Committee. See 
“ Offcial Notices" May 11th. 


Spain. — June 4th. The municipal authorities of 
Zalamea La Real (Huelva province) are inviting tenders until 
June 4th for the concession for the electric lighting of the town 
during a period of 20 years. Particulars may be obtained from, 
and tenders are to be sent to, El Secretario del Ayuntamiento de 
Zalamea La Real. 

Tenders have just been invited by the municipal authorities of 
Eibar (Guipuzcoa province) for the concession for the electric light- 


ing of the town. 


Stoke-upon-Trent.— May 20th. Steam dynamo, con- 
densing A sy. boosters and balancer, for the electricity department. 
See “ Official Notices” April 27th. 


Swansea.— May 29th. One 600-Kw. c.c. steam generator 
with condensing plant, piping, &c., for the Corporation. See 
“ Official Notices May 4th. 


Torquay.—June 1st. Condensing plant for electricity 
supply extensions. Sve “ Official Notices " to-day. 


Worthing.—May 28tb. Gas engine and producer plant 
for the N electricity works. See Official Notices 
May 11th. 


CLOSED. 
Glasgow.—The Tramways Committee has accepted the 


following offers :— 


Armature pinions.—British Westinghouse Co. 

Armature coils.—British Westinghouse Co. 

Fuel for Pinkston powcr station.— Messrs. Baird & Co.; Summerlee Iron 
Co.; Robert Addie & Sons, Ltd.; James Dunlop & Co.; John Johnstone 
and Co.; ; and J. Johnstone & Boath. 

Special work.—Lorain Steel Co.; Hadfield’s Steel Foundry Co. 

Lead - covered cable. W. T. Glover & Co.; The National Conduit and 
Cable Co. 

Slate slabs for switches.—Johnstons, Ltd. 

Trolley wire. Thos. Bolton & Sons. 


Contracts for the year have been accepted as follows: — 


Car axles.— Glasgow Railway Engineering Co., Ltd. 

Car wheels.—J. Baker & Co., Ltd. 

Car tires.—Brown, Bayley's Steel Works, Ltd. 

Chilled iron castings.— Miller & Co., Ltd. 

Carbons and carbon brushes.—Le Carbone 

Iron castings.—The British Hydraulic F Ouid Co.; M'Dowal; Steven and 
Co.; and R. Howie & Co. 

Malleable castings.—Tangyes, Ltd. 

Steel castings.—Springticid Steel Co. 

Engineers’ furnishings.—William Landell. 

Springs.—Geo. Turton, Platts & Co. 

Tie-bars.—P. & R. Fleming & Co.; and Bayliss, Jones & Bayliss, Ltd. 

Wrought-iron tubes and fittings.—Wilsons and Union Tube Co., Ltd. 

Varnish.—James Aspin & Sons; and Tabor, Trego & Co., Ltd. 

Cotton waste (white).—R. & W. Cuthbertson. 

Iron and stec! scr ap for disposal.—P. & W. M'Lellan, Ltd; David Smith ; 
Miller & Co., L 

Upkeep of weighing machines. W. & T. Avery, Ltd. 

Rubber and asbestos goods. Clyde Rubber Works Co., Ltd.; and Geo. 
M' Lellan & Co. 

Oils. Marks & Johnston; Hird, Hastie & Co.: and Dick & Parker. 

Paints.—Hird, Hastie & Co.: Lewis Berger & Sons, Ltd.; and Stratbclyde 
Paint Co. 

Galvanised wire. —St. Helens Cable and Rubber Co. 

India-rubber cable. W. T. Glover & Co., Ltd. 


Hereford.— The contract has been sai with Messrs. 
Pritchetts & Gold, Ltd., for 114 600-ampere-hour standard lighting 
cells for the Burghill Asylum, Hereford. 


Hull.— The North-Eastern Railway Co. has accepted 
the tender of Veritys, Ltd., Newcastle, for their Aston“ inter- 
pole motors for the permanent way shops. 


London.—WEsTMINSTER.—The City Council has received 
the following tenders for the provision of arc lamps in the Great 
Smith Street first class swimming baths :— 


E. Berry, Harrison & Co., (1) three 10-ampere lamps, £67; (3) six 6-ampere 


lamps £91 15s. 

Coleby & Co., (1) £67 10s. ; (2) £85 10s. 

Leo Sunderland & Co., (D £19 10s. ; (2) (provisionally accepted) £84 10s. 

Foote & Milne, (1) 8- “ampere lamps, £66 10s. ; (2) £95. 

Westminster Engineering Co., (2) £54. 

SHOREDITCH.—The B.C. has accepted the tender, at £200, of the 
Klein Engineering Co. for an automatic totalising coal weighing 
machine at the Whiston Street electric lighting station. 

Ist. iNGTON.— The Lighting Committee bas provisionally accepted 
the tender of the Electrical Co., Ltd., for the annual supply of 
meters. 

L.C.C.—The Asylums Committee of the L.C.C. has received the 
following tenders for the establishment of telephones, fire alarms 
and tell-tale clocks at the Long Grove Asylum :— 


Private Wire & Telephone Installation Co. ..  £1,495 
Cox-Walkers E .. (accepted) 1,715 
1,760 


Bromley, Batstone & Kirk ie A i3 - ; 
F. A. Glover & CÓ; se vs es a% és 2,067 
Strode & co es : a a 2,399 


The lowest tender did not snclüde 2300 for contingencies, an 
omission which the company sought to rectify afterwards by 
increasing its offer to £1,795, 
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THE WOOLWICH WORKS OF SIEMENS BROS. & CO., LTD. 


THE above works were established in 1864 by the firm 
of Siemens Bros., of Westminster, to replace a small 
factory at Millbank Row, which had been started in 1858 


effected. The works proper comprise 


Fic. 1.—- TRE WHARF, SHOWING THE TELPHER TRANSPORT SYSTEM. 


by Mr. (afterwards 
Sir) William Sie- 
mens, for the manu- 
facture of telegraph 
and other electrical 
apparatus. To keep 
step with the busi- 
ness of the firm, 
the works had to 
be continually en- 
larged ; in the early 
seventies the manu- 
facture of sub- pio 
marine cables wus 
taken up, and about 
1878 the firm com- 
menced the construc- 
tion of dynamo-electric 
machinery. In the 
year 1880 the firm 
was reconstituted as a 
limited liability 
pany urder its present 
title. The dynamo and 
motor branch of the 
business was recently 
transferred to Stafford, 
where extensive works 
were erected (ELEC- 
TRICAL REVIEW, 
August 19th and 26th, 
1 901). 

The area 
by the Woolwich 
Works is now. about E | 
15 acres. A general view of them;is shown iin fig. 2 


com- 


covered 


The north side is bounded by the. Thames, and all the ` 
important shops and yards are traversed: by a system of 


. 2.—Bigp's-EYE VIEW OF THE WOOLWICH WORKS, 


trolley lines running from east to west, whilst a telpher 
transport system runs from south to north _ between 
the Line Department and the wharf (fig. 1), the two 
systems allowing of an interchange of goods being 
submarine cable 
shops and tanks, railway signalling shop and electrical accessory 
stores on the north side of the main yard, the large shops for the 
manufacture of electrical apparatus occupying the first and 
second floors. On the south side are situated the power 
house and a large number of shops allotted to the many pro- 
cesses entailed in the manufacture of cables insulated with 
gutta-percha or india-rubber, whilst the top floors are 
utilised for meter and instrument testing, bobbin winding, 
and lacquering, &c. The whole of the eastern extension is 
taken up by the electric light and telephone cable shops 
(where paper forms the staple of the insulation) and the 
main office buildings, whilst the southern extension contains 
the Line Department, sawmills and joinery shops (a three- 
storey building), tinning, jute winding sheds and several 
store buildings: 
Electric transmis- 
sion, by continuous 
current at low volt- 
age carried to all 
parte of the works 
by underground 
mains, is adopted 
for driving tools 
separately or by 
countershafts, as 
found most  con- 
venient. All the 
shops are electri- 
cally lighted — by 


Fic. 3.—VIEW IN THE PAPEB-NSULATED CABLE SHOPS. 


Siemens arc and incandescent lamps, and are cfiiciently 
warmed by means of steam pipes. 


Owing to the varied processes employed in there works it 
F 
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V7 uv 


is, of course, impossible in the short space at our disposal to the latter is callendered into sheets and returned to the 


do more than indicate the interesting features. store in the basement, where the sheets are cut and stocked 
In connection with submarine cable, the copper wire from for future use. e rea MM 
the store is delivered to the stranding shop, being then 'The stock sheets, after being worked into the form of soft 


gutta-percha, are 
forced on to the 
stranded copper wire 
as it passes through a 
covering machine, as 
many as six cores 
being covered at one 
time on each machine. 
On emerging from the 
latter, the cores are 
hardened and sub- 
jected to a severe 
testing prior to being 
transferred to the 
sheathing shops, of 
which there are two, 
the older one contain- 
ing about ten closing 
machines, and the 
other, one large high- 
speed machine, illus- 
trated in fig. 4. 

The core which is 
required to besheathed, 
is led from the core 
tanks over  sheaves 
through the machines, 
where it is armoured, 
compounded, covered 
with yarn or tape, 
according to the 
purpose for which 
Fic. 4.—HiaH SPEED COVERING MACHINE, FOR SHEATHING SUBMARINE, CABLES. it is required. At the 

end of each machine 
is a hauling-off gear 


Fic. 5.—V1IEw IN THE LEAD-PREss SHOP. 


coiled on drums and transferred to the gutta-percha covering provided with an indicator giving the revolutions of the: 
shop. hauling-off wheel, by which the length of cable is determined. 

The first step in the manufacture of G. P. core is that of The cable is delivered to a series of cable tanks. prior to 
washing and masticating the raw gutta-percha, after which testing and storing on the eable&hip. 


BIET 
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Theicompany owns the cable steamship Faraday, which 


has a gross registered tonnage of 4,917 tons. 
vided with three cable tanks, two of which are 45 ft. 


diameter by 30 ft. deep, the third being 
somewhat smaller. She has carried as 
much as 1,962 nautical miles of cable, 
of various types, the weight of this 
cable being about 4,500 tons. 

The manufacture of vulcanised india- 
rubber wires and cables is carried out 
almost entirely in the older buildings 
situated at the south-west corner of the 
works. This process is, no doubt, familiar 
to the majority of our readers. Briefly, 
it embraces the tinning of the copper 
wires, which are then transferred to the 
bobbins of the stranding machines. After 


passing through these, the finished 


strands are wound on suitable drums 
for passing on to the I.R. covering 
machinery. 

Each covering machine is capable 
of dealing with 1 to 12 wires at a 
time, according to the size of the 
strand to be covered. In the case of the 
ordinary vulcanised 
rubber cables a 
number of wires, 
with a continuous 
strip of pure rubber 
above and another 
below them, pass 
between a pair of 
grooved rollers, by 
the action of which 
the rubber is pressed 
round each wire. 
In order to remove 
the seams left be- 
tween the con- 
tiguous wires, the 
latter are caused 
to pass over a 
separating roller. 
The wires then 
enter the next 
section of the ma- 
chine, where a layer 
of white separat ion 
rubber is added in 


— ye 
. 
- 
A 


x 


Fig. 8.—View IN THE INSTRUMENT SHOP. 


€ l 

1 manner; a third layer is afterwards superposed, 

the w; E Constitutes the “jacket” of vulcanised rubber ; 
are then ready for the taping shop. 


Fic 


From the latter. the cable passes to cylindrical vnlcanisers 
supplied with steam from the power station boilers. Each 
vulcaniser is fitted with two pressure gauges, one for the 


Pr 
1 


7.—THE Inpra-RUBBER COVERING SHOP. 


The first shop on 


Fic. 6.—VIEW IN THE Conr-TEsTING DEPARTMENT, 


inner chamber and 
the other for the 
outer jacket, as well 
as to an iostrument 
which continuously: 
records the pressure 
and time.on a paper 
drum. The vulcan- 
ising history of each 
coil is thus available 
for future reference 
at any time. 

After being. vul- 
canised, the cores 
are taken to the 
compounding shops; 
they are then 
measured into coils 
of standard lengths, 
tested under water, 
and stored ready for 
sale. | 
After passing 

through the com- 

pounding shop, 
certain classes of cable are sent to one 
of two braiding shops. The large braid- 
ing shop contains machines of different 
types suited to the various forms of 
cables and braiding required, such as. 
yarn, wire or leather braiding, for 
ordinary, naval and mining work 
respectively. 

The small braiding shop deals with 
silk and cotton-covered electric light 
flexible, bell and telephone wires, work- 
shop and dynamo flexible, «c. 

After braiding, the cables are again 
compounded, and after being electrically 
tested are dried and sent to the store. 
The various insulating tapes supplied 
by the company are ulso manufactured 
in the india-rubber department, where 
also the production of 'ebonite forms a 
section of the work. ' 

Next to the main offices, and covering 
the whole of the east end of the yard, are 
the shops devoted to the manufacture of 
paper cables. Speaking broadly, the latter 
are divided into two classes :—(1) Tele- 
phone and telegraph cables; and (2) 
electric light and power cables. 
the ground floor is the paper stores. In 


the next shop are the machines. for. wind; j 
nding) and/méasurin 
the copper wire, and also those which cut thé paper iiic 
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strips of various widths and wind it into coils ready for use 


on-the covering machines. 


The bobbins wound with copper for electric light cable 


Fic. 9.—THE WETI BATTERY SHOP. 


ure transferred to 
the large stranding 
shops next door, 
which are equipped 
with up-to-date 
machinery driven 
by electric motors, 
and where the 
copper wires are 
laid up and lapped 
with paper in one: 
continuous opera- 
tion, and coiled on 
drums. The latter 
are then taken to 
the lead press shops. 

As regards the 
telephone cables, 
the first processes 
are covering and 
twinning. Each 
covering machine 
covers a single 
copper wire both 
longitudinally. and 
spirally with insulating paper, in such 
a manner as to provide an envelope 
with an air space between the paper 
and the wire; the single cores then 
pass to twinning machines, where they 
are laid up in pairs, and, if necessary, 
covered again and duplicated to any 
desired extent. The cores or twins 
ure covered b. different coloured 
papers for pui oses of identifica- 
tion. 

In certain cases where it is 
desired to protect or * screen” the 
circuits from mutual induction when a 
number of telegraph wires are stranded 
in one cable, each core is lapped ex- 
ternally with copper tape. In the case 
of the large composite telephone and 
telegraph cables made for the Post 
Office, the various telephone cores are 
laid up in pairs and progressively com- 
bined to form the centre of the cable, 
and copper sereened telegraph cores 
are laid round the outside. 

It may be mentioned that Messrs. 
Siemens own the patents for the 
Dieselhorst-Martin cable. 


s 4.9 
A p mi 8 


À N. 
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IFic, 10.—THE Dry 


As the cables: come off the machines, they are 
wound on drums “and transferred to the lead press shop, 
where they join the electric light cables, which have been 


BaTTERY SHOP. 


already brought to the same stage of 
manufacture. 

The lead press shop is shown in 
fig. 5. On the left are vacuum steam 
heaters and on the right, lead presses. 
Each drum of cable as it is brought from 
the stranding shops is transferred to one 
of the vacuum heaters, where it remains 
until all the moisture contained in the 
paper is extracted. The electric light 
cables are then plunged into tanks filled 
with insulating compound, where they 
remain until the compound has com- 
pletely saturated the paper. The cable, 
after draining, is placed in another 
steam’ jacketed vessel, from which it 
passes into the lead ‘presses to receive 
a lead envelope. The telephone cables 
are not subjected to the impregnating 
process, but are placed direct in the 
steam jacketed vessels and fed into 
the lead press. 
steam jacket is to prevent the cables 
from absorbing moisture between 
the time they leave the vacuum 
steam . heater, and 
are covered with 
lead. 

After leaving the 
presses, all cables 
which do not re- 
quire iron sheath- 
ing or armouring 
are coiled on pack- 
ing drums, and on 
these they are sub- 


the tank house. 
After passing the 


drums of cable are 
marked, and 
boarded-up ready 
for dispatch. Cables 
which 
sheathing are taken 
to steel-band ar- 
mouring machines, 
and wire armouring 
machines. "They 


The object of the 


mitted to test in 


required tests, the 


require 
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are here sheathed, compounded, served with jute, white- | CONTRACTS CLOSED. 


washed and coiled on the drums on which they are to be 
dispatched. | . 

On the southern extension a large three-storey building 
with annexes has been erected for the wood-working depart- 
ment, which is devoted to joinery work and cabinet making, 
including the manufacture of cases for instruments, resistance 
boxes and condensers; also office fittings, furniture and 
telephone call boxes. 

The small shops which were started in the original build- 
ing for the manufacture of telegraph instruments have 
grown to such an extent, that they and the extensions which 
have from time to time been found necessary form a works 


in themselves. The work turned out is no longer restricted. 


to instruments only, but includes articles up to the largest 
searchlight projectors. Here the small and finer work js 
done in connection with every class of electric light and 
telegraph instrument and apparatus, including switchboard 
and laboratory instruments, Morse sounders and inkers, 


Wheatstone transmitters, condensers, resistance boxes and 


galvavometers, &c., torpedo apparatus, searchlight pro- 
jectors, &c. On the other side of the yard are several shops 
utilised for the various auxiliary processes in connection 
with instrument making. | 

On the north side is situated the railway signalling shop, 
in which the apparatus for the Siemens patent railway 
signalling system is manufactured ; the switchboard shop 
and the electric light stores, in which are stocked large 
quantities of Tantalum lamps, Lilliput lamps, arc lamps, 
switches and small accessories of every description. 

All the work connected with batteries, insulators, &c., is 
carried out in the Line department—a comparatively new 
series of shops erected on the southern extension of the 
estate. These comprise one long central shop used as a raw 
material and finished store, and a number of shops opening 
out of this on each side. The raw material is brought by 
telpher from the wharf or by carts from the railway into the 
store. 

Situated centrally in the works is the power house. The 
steam is raised by five Laird gunboat type boilers and two 
Babcock & Wilcox boilers, arranged for the use of natural 
and induced draught. The generating plant comprises five 
300-H.P. steam engines, direct coupled to Siemens con- 
tinuous current shunt wound dynamos, each having an out- 
put of 1,500 amperes, 120 volts at 350 r.p.m. Three of the 
engines are of the Willans compound three-crank type, one 
of the Belliss enclosed three-crank compound type, and one 
of the Sisson compound two-crank type. All the dynamos 
are connected in parallel to the main bus-bars of the switch- 
board, which contains all the necessary controlling apparatus, 
indicating and registering instruments for 12 main circuits, 
which terminate in the distributing and controlling apparatus 
for lighting and driving the shops. . l 

The works are provided with a fully-equipped chemical 
laboratory, in wich samples of the various material in use 
are tested; there is also a suitably equipped engineering 
chop for carrying out local repairs in the works. The main 
offices consist of a three-storied building, in which are 
housed the clerical departments, manager's office, drawing 


offices, &c. 


Power Station Economies and Electric Auxiliaries. 
—An article on this subject in the Engineering Magazine, by Mr. 
Arthur 8. Mann, advocates the use of steam at about atmospheric 
pressure, tapped off from the casing of a steam turbine, for heating 
feed water. Compared with a multiplicity of small reciprocating 
sets whose exhaust steam is uscd for heating the boiler feed, Mr. 
Mann's method is certainly superior. But because we are convinced 
that it is not the best method, we do not propose to quote or to 
examine his figures. Why should steam be used at all for heating 
the feed when it is remembered that that steam, no matter how 
hear its pressure may be to the atmospheric, or what work it may 

ave previously performed, represents coal burnt on the prates of 
the boiler furnaces ? Has Mr. Mann no waste flue gases, or has he 
never heard of economisers, that he should ignore the use of these ? 

e believe firmly in the value of electrically-driven auxiliaries, 
but we do not believe in advocating their use on a system which is 
only partially efficient, when a greater efficiency can be secured in 
another manner, 


(Concluded from page 802.) 
Ilford.—The U. D. C. has accepted the tender of Messrs. 
Norton Bros., of Ilford, for the erection of a steel chimney at the 
E.L. works, at £77. 


Natal Government Railway.—Messrs. Bruce Peebles 
and Co., Ltd., have received from Messrs. Willans & Robinson an 
order for two 750-Kw. 6,000-volt J-phase turbo-alternators for the 
Natal Government Railway's new clectric generating station at 
Durban. 

Plymouth.—The Tramways Committee of the T.C. has 
accepted the tender of the Brush Electrical Engineering Co. for 
the supply of six demi-cars, at £501 each. 


Willesden.— The U. D.C. has accepted the tender of 
Messrs. Geipel & Lange for the supply of urc lamp carbons for 
public street lighting, at £2 198. 1d. per thousand pairs. 


——— 


FORTHCOMING EVENTS. 


Te-day's Events (Friday, Ma 18th).—N.E. Coast Institution of Engineers and 
Shipbuilders. Closing business meeting, at Newcastle. 
At9p.m. Royal Institution. Prof. A. Schuster on “ International 
Bcience,"* . : 
, 
Saturday, May 19th.—At 8 p.m. Royal Institution. Prof. Bir J. Dewaron “ 
Old and New C emistry." (Lecture I.) re ac 
At 7.30 p.m. Birmingham and District Electric Club. Mr. J. A. Jeckell 
on *' Electricity Supply from the Commeroial Standpoint.“ 
Wednesday, May 28rd.—At 8 p.m. Society of Arts. The General Su ply of 
Electricity for Power and other Purposes,’’ by Mr. J. N. Bhoolbred. 
Thursday, May 24th.—At 8 p.m. I. E. E. Annual General Meeti 
i Society of Arts. i UO 
Friday, May 25th.—At 5 p.m. Physical Society. Mr. J. 8. Don on 
Phenomena in Photometry”; Mr, H. Tomlinson and Rev. Q T. 
Johnston,. Exhibition of an Automatic Arc Lamp“; Prof. H. A. 
Wilson on “The Theory of Moving.Coil and other Kinds of 
Ballistic Galvanometers ^; Mr, A. Campbell, Exhibition of a 


Bifllar Galvanometer free from Zero Creep. 
At 3 p.m. Royal Institution. Prof. Sir James Dewar on “ The Old and 


the New Chemistry." (Lecture II.) 
At 9 p.m. Royal Institution. Mr. L. Hill on“ Compressed Air and its 


Physiological Effects.“ 


—— 
THE ELECTRICAL ENGINEERS R. E. (VOLS.).: 


TRR following orders are issued :— 

Monday, May 21st.— “ A " Company, parade drill order (blue) 7 p. m., Cup com. 
petition ; practice for Tournament, 9 p.m. 

Tuesday, May 22nd.—'' B” Company, practice for Tournament, 7 p.m. 

Wednesday, May 28rd.—Detachments parade headquarters, 6.90 p.m. , full dress, 
practice for Tournament. | 

Thursday, May 21th.— ' C” Company, practice for Tournament, 7 p.m. 

Friday, May 95th.—' D" Company, practice for Tournament, 7 p.m. 

Saturday, May 26th, —Detachmenta parade headquarters in evening, and - 
ceed to Olympia (time notified later). 3 Enn Dro 


J. H. 8. PHILLIP, Captain. 
For O. C. E. E. R. E. (V.). 


———— — — —— 
NOTES. 


Electricity Works and Tramways Statistics. —Our 
Annual Statistical Tables are now in preparation, and will be 
issued next month. In order to ensure the inclusion of all 
corrections, we shall be glad to receive any data-forms not yet 
returned, as soon as possible. Some of our kind collaborators 
determined to include the very latest information, sometimes 
retain the forms until, alas ! they are a little 700 late; to such we 
would say—Please send in without delay such particulars as are 
ready, and supplement them, if necessary, with final corrections as 
soon as the latter become available. 


Electrical Volunteers at the Naval and Military 
Tournament.— An interesting and novel event at the cominy 
Military Tournament will be the field searchlight display by the 
Electrical Engineers, R.E. (Volunteers) Two complete field sec- 
tions will parade with engines, searchlights, and telephone parties, 
horsed and manned by members of the corps. T'he lights will be 
run out to positions in the Hall and connected up with the generat- 
ing plant and run under as nearly service conditions as possible. A 
telephone party will meanwhile run lines from the various units, 
connecting the whole up to a field station. It is interesting to note 
that the apparatus which will be employed is that which was used 
by this corps in South Africa and at the Charing Cross disaster, 
This display will take place at Olympia on Saturday, May 26th, at 
the evening performance. on | 
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Institution Notes and Lectures, — IL.E.E. (BIn- 


MINGHAM LocaL SEcTION).—The annual general meeting of the 
Local Section was held at the Grand Hotel on May 9th, 1906. The 
chairman (Mr. J. C. Vaudrey), in moving the adoption of the Com- 
mittee’s report, said that the members might congratulate them- 
sclves on the work of the past session. The papers had been well 
up to the average, and the meetings held at the technical school 
and at the new electrical laboratory of tho university had been 
particularly instructive. 

The officers and Committee for the next session were named in 
our issue of May 14th. 

The report having been passed by the meeting, the chairman, on 
behalf of the members, made a presentation to Dr. D. K. Morris, 
the retiring hon. secretary. - 

Mr. Vaudrey said that Dr. Morris had been their secretary since 
the formation of the Section seven years ago. His resignation gave 
them the opportunity of making some recognition of the great 
service which Dr. Morris had rendered the Section during that 
time. Only those who had served on committee could fully appre- 
ciate the sacrifice of time and labour which the office involved, and 
the great debt of gratitude which they owed to Dr. Morris. Dr. 
Sumpner also spoke in high terms of the work which Dr. Morris bad 
done for the Local Section, and expressed on behalf of the members 
D gratitude which they all felt. Dr. Morris made a suitable 
reply. . 

The meeting terminated with a vote of thanks to Mr. R. A. 
Chattock, who had arranged for tbe visit to the new power station 
of the Birmingham Corporation Electricity Department, in which 
the members had taken part tbat afternoon. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.—AÀ party of 
members of the A. I. E. E.-will visit Italy in the middle of June, and 
at the end of the same month will take part in the general gathering 
ip London of English and foreign electrical engineers. 

PRTSICAL. SocrETv.— At the meeting held April 27th, 1906 (Dr. 
C Chree, F. R. S., Vice-President, in the chair), Mr. W. B. Croft read 
a paper on Some Simple Questions on the Images of Microscopes 
and Telescopes.” 

Mr. C. V. Boys gave a demonstration of the construction and 
action of his gas calorimeter, described in the Proceedings of the 
Royal Society for January, 1906. This is the instrument which is 
being used for testing the calorific value of London gas under the 
provisions of the London Gas Act, 1906. 

Mr. J. Morrow read a paper On the Lateral Vibration of Bars 
Subjected to Forces in the Direction of their Axes.” 

Six lectures on Eftra High Tension Cables are to be delivered 
at the East London College, by Mr. J. T. Morris, commencing on 
Monday next. Some particulars appear in our advertisement 
pages. 


Football.—Teams picked from the Glasgow Corporation 
. telephone department and the General Electric Co., Ltd., played 
a friendly game at Myrtle Park on the evening of the 10th inst. 
The result was:—G.E.C., 2 goals; Corporation, 1 goal. 


Anti-Municipal Evidence.— An irresponsible eye- 
witness sends us the following, which tallies well with what we 
have heard from other sources: — During the progress of the 
London Power Bills inquiry in Committee last Thursday, Mr. 
Hammond, when under cross-examination, gave some strong 
evidence against municipal electrical undertakings. He stated that 
nt Leeds the costs had considerably exceeded his estimate. Eight 
years ago, Mr. Hammond, in a paper on electrical costs, 
ventured upon the devious paths of prophecy. We fancy his 
advice to-day would be that of the man who said, ‘ Never prophesy 
until you know.’ Mr. Tyldesley Jones endeavoured with some 
success to show that the costs at Leeds when the production was 
more than 5 million units had exceeded Mr. Hammond's prophetic 
figure for that output, and the witness was very properly annoyed 
at having cast up in his teeth these rash statements of his early 
youth. Witness admitted that he had learned a good deal during 
the eight years that had elapsed since he so rashly ventured on the 
above devious paths, but he excused himself on the ground that he 
had been right nevertheless, for the discrepancy in the costs as 
published in the Electrical Times (unkind to bring his own 
bantlings to crow on such an occasion) was due not to any failure 
in his prophetic vision, but to the awful fact that Leeds cooked its 
accounts. That the consulting engineer could admit that the great 
city of Leeds was guilty of false statements in its accounts was too 
much for counsel, who pretended to be shocked to such tune, that 
‘witness went out of his way to justify the cooking, which he clearly 
looked on as merely a sort of terminological inexactitude. You 
see, the cooking was one way only, like an underdone leg of mutton 
which a little more fire will put right, whereas an overdone leg is 
damned beyond recovery. So with Leeds the cooking was on the 
underdone side. But somehow the room didn’t seem to take the 
easy view of municipal book-keeping entertained by the 
consulting engineer, and seemed anticipatorily sorry for 
Mr. Hammond next time he mects the Yorkshire cooks. 
A pious wish was expressed by counsel tbat what Mr. Hammond 
had learned in the past eight years would be as nothing to the know- 
ledge he would acquire in the next eight. Counsel raised the 
boroughs of North London to confront witness like so many 
Banquo's ghosts. Had not witness advised separate little stations 
for various places against the claims of larger undertakings to 
supply in bulk, and was he not now endeavouring to sail on quite 
an opposite tack? Counsel kindly arranged questions that led 
witness to pose as a TUE benefactor. People had left and were 
leaving London, and the sympathetic L.C.C., under witness’s 
direction, were sailing afterthem (not in Thames steamboats) to 


succour them and extend to them the privileges from which they 
had fled, including, as counsel hinted, the rates which they had 
tried to leave. So these benighted rats who had left the sinking 
ship were to be succoured at the expense of those who remained 
behind to be overwhelmed when the ship went down—altogether a 
telling bit of evidence against municipal trading, though somehow 
the witness seemed a bit cross about it all. 

“ One more curious fact was elicited, namely, that the carbonic 
acid gas that can be produced from a ton of coal in a municipal 
station to be built by the L. C. C. at Battersea’ will be two tons 
only. Ordinarily, of course, a ton of coal will give 34 tons of CO,, 
less, say, 5 to 10 per cent. for dirt, &c. Why should only 2 tons 
be got by the L.C.C.? There is some mystery here which witness 
did not explain, but even Nature's laws seem to go astray when a 
municipality is concerned. But surely if nothing worse than pure 
CO, was to be turned out of the chimney no one would tave 
much to say against it. Counsel ought to have been better 
instructed on this point. But we left about here, for, as witness 
stated, there was a lot of it in the room, and he was right. But he 
gave municipalism a bad knock all the same.” 


The Tantalum Lamp.— In amplification of the infor- 
mation given in these columns a week ago, it is now stated that the 
General Electric Co., of New York, and the National Electric 
Lamp Co. have ratified the provisional agreement with the Siemens 
and Halske Co., by the payment of £50,000 for the right of manu- 
facturing the tantalum lamp in the United States. The German 
company will also enjoy other advantages, inasmuch as it continues 
interested in the production of the lamp in New York. A sale 
price has been fixed, which will yield a satisfactory profit on cach 
lamp. It is understood that before arriving at the arrangement in 
regard to the tantalum lamp, the American companies subjected all 
the newest types of lamps to tests in regard to the consumption of 
energy and the useful life, the choice falling finally upon the 


. tantalum lamp. 


L.G.B. Inquiries. — The Inspectors of the Local 
Government Board have earned the grateful respect of the British 
ratepayer, especially during recent years, by the care and acumen 
with which they have investigated the projects brought before 
them for the expenditure of public monies; in at least two 
cases lately (to which we refer in our leading columns) they 
have succeeded in exposing scandalous ignorance and  mis- 
management on the part of municipal trading departments. It is 
with regret, therefore, that we draw attention to two instances in 
which the Board's Inspectors, apparently acting upon instructions, 
have ventured upon expressions of opinion with regard to matters 
whereon they are not qualified to speak. 

At Bridlington last month, Mr. H. H. Hooper conducted an 
inquiry into an application of the T.C. for leave to borrow £3,000 
for electric lighting, including provision for street lighting. The 
Inspector stated that in all his experience he had found no light 
like that of incandéscent gas lamps. This, no doubt, was true— in 
one sense; unfortunately he added that there was no light so good 
or so cheap!! Evidence was led to show that the town was 
saving £3,000 a year by the introduction of electricity for 
street lighting, double the light being given at less than halt 
the price—from actual tests. We maintain that the Inspector's 
remarks were not only uncalled for, but absolutely unjustifiable. 
The second instance occurred at Newcastle on’ Tuesday last, when 
Mr. R. H. Bucknill was conducting an inquiry into an application 
of the T.C. for leave to borrow £4,500 for street lighting by elec- 
tricity. Here, again, the objections of the L.G.B. to electrical 
street lighting were put forward, although the price to be charged 
was only £11 per arclamp per annum. Having regard to the con- 
ditions under which electrical energy is generated for the supply 
of the arc lamps at Newcastle. it will be seen that this price 
should be easily attainable without loss to the tramway depart- 
ment. The general statement of the L.G.B. to the effect that 
electricity is more costly than gas for street lighting deserves the 
immediate attention of electrical men; under proper conditions 
there can be no doubt whatever that this statement is absolutely 
erroneous. 


Manchester Tramways and Parcels Traffic.—At 
Wednesday’s meeting of the City Council it was stated that the lors 
on the parcels carrying service instituted by the department iu 
April, 1905, was £5,500 during the first year. 


Electrical Installation at Sheerness,—The Western 
Daily Mercury says that the Admiralty have decided upon the 
strength of the staff to be employed at the generating station at 
Sheerness Dockyard when the plant for power and lighting is 
installed, as follows :—Station supervisor, B class (from 42s. to 49s. 
per week), 2; assistant drivers and dynamo attendants (288. to 


31s. 6d. per week), 3; apprentices or skilled labourers (at one-sixth . 


the ordinary week rate per eight-hour shift, or from 28s. to 31s. 6d. 
per week), 2; leading stokers (31s. Gd. to 35s. per week), 2; stokers 
(248. 6d. to 318. 6d. for six days per week, and paid for overtime), 4 
jointer (34s. to 42s. per week), 1. 


Not an Electrical Fire at all.—In some of the daily 
papers & has been stated that the fire at Lord Derby's stables, New- 
market, was caused by the fusing of electric wires. Like most 
other similar reports, this proves to be incorrect. As a result of 
inquiries made by a responsible electrical official, it is found that 
the double-pole main switch was off at the time the fire origi- 
nated; indeed, it was switched on and the light-used to. get the 
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horses out of the stables! It was then switched off again, and the 
distribution board and all foses (for that part. which has been 
burned down) were intact. Lord Derby's electrical engineer carried 
out the installation, and it has since been looked after by Messrs. 
Baily, Grundy & Barrett, of Cambridge and Newmarket. Tbe 
Insurance Co.'s represcntative, after inspecting the switches and dis- 
tributing boards (and seeing the man whose duty it is to look after the 
switching on and off who states that the electric light had not been 
used, as it had not been required for about three weeks) was quite 
satisfied that it was not due to electricity. Not all the gasmen and 
daily newspapers in the world could truthfully make this an 
electrical fire. But, nevertheless, the daily paper lie went to the 
public, and fed its prejudice against electricity. The contradiction 
ought to appear in big type in the same place. 


Appointments Vacant.—Electrician for the (old Coast 
Government Railway (£300); charge engincer for Southwark elec- 
tricity works (45e.). 


Mersev Railway Hill.—When this Bill came up for 
second reading in the House of Commons on Tuesday, Mr. Vivian 
moved its rejection because of tbe powers sought for running motor- 
omnibuses in Birkenhead. Mr. Roberts supported the rejection at 
the request of the Sheffield Corporation. This was negatived, and 
the Bill was read a second time, but, subsequently, by 199 votes to 
a 5 House decided to instruct the Committee to leave out 

']ause 5. 


Röntgen Rav Burns.— It is reported that Ur. 
Holzknecht, of the Vienna General Hospital, has been ordered by 
the Court to pav. £1.500 dainsges to a Vienna patient for injuries 
resulting from Rontgen ray treatment in 1902. 


Fatality.—At Johannesburg on April 5th a boy of 12 
years of age went to the electric meter at the back of the house, and 
finding the cover unlocked, put his band inside; de touched live 
wires, and death cusued. 


City and Guilds of London Institute: New 0.8.4, 
A general meeting of old students was held at the Technical 
College, Finsbury, on May Rth, Sir Owen Rober's presiding. 
About 120 old students attended to discuss the proposal to form 
an Old Students' Association. Mr. P. V. McMahon, M.LC.E, 
VI. I. E. E., &c, proposed “That an Old Students’ Association be 
formed for n) Tbe Promotion of Social Interconrse; (/) The 
Advancements of the Interests of the Technical College and of 
Past Students; (c) Mutual Help.“ This was carried nnanimouslr, 
It was further resolved that the draft scheme of the Organising 
Committee be provisionally adopted, and that it be an instruction 
to the Council to draw up a constitution and by-laws, and to submit 
them to a general meeting. A draft scheme was adopted. There 
will be one class of members only, and the subscription will be 5s, 
for London members and 2a. Gd. for country members. During the 
discussion Sir Owen Roberts eaid that he felt sure that various City 
companies would give financial support to the movement, and that 
he would put the matter before the Court of the Clothworkers' Co, 
which he represented. — Dr. M. O. Forster, D. Sc., F RS, was 
elected President of the Association. The following officers were 
also elected :—Vice-Presidents, Sir Owen Roberts; Prof J. Parry, 
DSc. ERS. Mr. P. V. MeMahon is the electrical vice-president, 
Prof. W. E. Dalby istreasurer, and Mr. E. W. Moss is the electrical 
secretarv. Five members from cach department  "ele^trical, 
mechanical and chemical will serve on the Council ithe electrical 
members being Messrs. A. C. Eborall, H. W. Handcock, H. B. 
Atkinson and F. H. Nalder. 


— 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and indusiry, 
also electric tramway and railway officials, to keep readers of 
ExzornicaL Ruvimw posted as to their movements. 


Central Station Engineers.—Tbe Morley T.C. has 
increased the salary of Mr. ELLIS, electfical engineer, from £200 to 
£215 per annum. 

Mr. H. G. McHarrir, resident electrical engineer to the Hoylake 
and West Kirbv electricity works, has accepted an appointment 
with the Para Electric Railways and Lighting Co., Ltd., and he 
will Sail for Brazil next month. His assistant, Mr C. J. TURNER, 
has been appointed to the position which he is vacating at Hoylake. 

Mr. J. P. Kur bas been appointed resident engineer at the 
Birmingham Corporation Summer Lane station at a salary of £300. 
Mr. F. Forrest has been appointed superintendent of sub-stations 
at £250. Three charge engineers have also been appointed to 
Summer Lane Works at £150 per annum each. 

Mr. JAMES M. Dawson, watch engineer at the Handsworth Cor- 
poration station, has been appointed, in public competition, one of 
the engineers-in-charge at the Hanley Electricity Works. 

The staff of the Durban Corporation Electricity Department 
have inaugurated a lawn tennis club, of which Messrs. E. Poole, 
Woods, Brownell, Gyles and Thompson are the committee, with 
Mr. Poole as hon. sec. Mr. Councillor Hollander, chairman of the 
Electric Light Committee, formally declared the court open on 
April 7th, the borough electrical engineer (Mr. J. Roberts) forming 
the set for the opening game. 


* Holborn, W. C. 


On April 14th Mr. T. C. H. ANDERSON, assistant mains engineer 
st Durban, entertained his fellow employés and friends to g 
"farewell" at the Corporation power station, and during the 
course of the proceedings was the recipient of a gold watch and 
case of pipes, presented to him by the acting borough electrical 
engineer (Mr. A. Taylor) on behalf of the staff of the Corporation 
Electricity Department, as a mark of esteem on his resigning the 
post he has held during the past thrce years. Mr. Anderson 
suitably responded, and a smoking concert followed. 

Bailie P. G. Stewart, Councillor WiLrock, and the chief 
engineer, Mr. W. W. LACKIE, are to attend the Municipal Electrical 
Association meetings in London on behalf of Glasgow in June. The 
chief engineer of Greenock will also be present at the conference. 


Tramway Officials.—In consideration of - services 
rendered in connection with the construction of the electric tram- 
ways, the Yarmouth T.C. has voted an honorarium of £500 to Mr. 
J. W. COCKERILL, the borough surveyor. 


General.—On the occasion of his leaving to take up a 
position with Messrs. Cammell, Laird & Co., of Sheffield, Mr. L. H. 
CROWTHER, charge engineer of the Hull Corporation electric light 
and power station, was presented on Friday last by the clerical, 
engineering and works staff of the undertaking with a travelling 
bag and dressing case. In making the presentation on bebalf of 
the whole staff, Mr. G. Sykes wished Mr. Crowther success in his 
new sphere, and incidentally touched upon the cordiality which 
had always existed between bim and the works staff and members 
of the Electric Light Cricket Club. of which he was hon. sec. 

Mr. Percy J. Tunney, A. M. Inst. Mech. E., has resigned has 
position with Messrs. Johnson & Phillips, Ltd., Victoria Works, Old 
Charlton, S.F. Mr. Tuvley has been chief draughtsman and 
latterly works manager and chief draughtsman of the above firm's 
electric light and power department, for the past 29 years. 

The Morniny Post says that Capt. M. Sr. L. SIMON, Royal Engi- 
neers, is to be appointed an Instructor in Electric Lighting with the 
Canadisn Forces. ; 

The Postmaster-General has anpointed Mr. A. Mors, first-clars 
staff enxineer at the General Post Office. to be Superintending Engi- 
neer of the Midland District of Ireland, in succession to Mr. H 
Pomeroy, superannuated. 

English scientists will be cager to congratulate Mme. CURIE 
upon the great honour that has been conferred upon her by the 
T'niversity of Paris which bas nominated her to the science 

"ofessorsbip rendered vacant by the death of her husband. The 
finister of Public Instruction has approved tbe choice. 

Mr. NoEL L. GODBER, of the Westinghouse Co.'s publishing de- 
partment, and formerly of tbe Britieh Thomson-Houston Co.'5 
publication department, has been appointed acting editor of the 
Engtneering Times. l 


p ea 


NEW COMPANIES REGISTERED. 


rcmote companies, &c. The first vit 
v. Bowing, 164. Salisbury House, London Wall, E.C., optician; W. A. Malcolm, 


95. Mincing Lane, E. C., produce n. à : 
H. Johnson, 115, Fleet Street, E.C., advertising agent ; W. B. 8mith, 


Sydenham, S. E., : : ] : 
accountant. No initial public issue. W. Marshall is sole director and may 


«vin office while holding 100 shares. Registered office, 30, Moorgate Street, 


C. i 

Phenix Electric Heating Co., Td. (88,751).—This company 
was registered on May 12th, w th acapital of £10.000 in £1 shares, to acquire 
the business carried on at 3, Holborn Place, W. C., as the Electric Heating 
Co.," and to carry on the business of manufacturers of, dealers in and repairers 
of electric stoves and apparatus for heating, cooking and other purposes, elec- 
tricians, founders, contractors, &c. The first subscribers (each with one share) 
are:—Mra. L. Binko, 8, Holborn Place, W. C.: G. Offor, Park Hill Villa, 
Sydenbam, S. E., director of the North Metropolitan Electrical Power Distri - 
buting Co., Ltd.; 8. A. Sillem, The Cottage, Cranes Park, Surbiton, director of 
the Birkdale Electric Supply Co. ; F. A. Donnison, A. I. E. E., 116, Great Portland 
Street, W., engineer; W. Sillem, 116, Great Portland Street, W., A.M.LC.E. ; 
F. W. Rushton, 245, Camberwell Road, S. E., clerk; and F. H. Brothers, 116, 
Highbury New Park, N., clerk. No initial public issue. The number of 
directors is not to be less than two or more than five ; the first are F. A. Donnison, 
W. Sillem, S. A. Sillem and two others to be nominated by Mrs. L. Binko; 
qualification (except nom nees of Mrs. L. Binko’, 500 shares: of such nominees, 
the holding of 500 shares by the said Mrs. L. Binko, for each director nominated. 
Remuneration as fixed by the company. Registered office, 3, Holborn Place, 


Percival Spencer, Ltd. (88,742).—Tbis company was regis- 
tered on May 11th, with a capital of £8,000 in £1 shares, to take over the busi- 
ness carried on by Spencer & Co.. at 32, King Btreet West, Manchester, and to 

on the business of electrical, telegraph. telephone and general engineers, 


manufacturers and sellers of dynamos, motors, arc lamps, screws, bolts, nuts 


and cables, £c. The first subscribers ‘each with one share) are:—J. A. Hoyle. 
48, Heald Place, Rusholme, Manchester, printer; J. Slater, 32, Park Place, 
Salford, confectioner; W. H. Crossley, 281, Dukintield Road, Hyde, Cheshire, 
cashier; A. Cruise, 26, Pleasant Road, Eccles, bleacher; A. J. Jones, Nassau 
House, Eccles, engineer; H. E. Griffiths, 6, Roval Avenue, Old ‘Trafford, Man- 
chester, engineer; and F. M. Smith, 29, Wellington Street West, Higher Brough- 
ton, Manchester, accountant. No initial public issue. Table“ A is adopted. 
Secretary and registered office, F. M. Smith, 32, King Street West, Manchester. 


Antomixte, Ltd. (87,816).—This company was registered on 
March 3rd, with & capital of £1,000 in £1 shares, to carry on the business 
of motor-car, omnibus and vehicle proprietors and manufacturers, &c. The 
first subscribers (each with one share) are :—J. Neely, 60, Coleman Street, 
E.C., solicitor; J. H. Welfare, 16, Coleman Street, E. C., solicitor ; 
F. E. Edwards (?), 9, Craddock Street. N.W., clerk; L. J. Welham, 
8, Buckingham, Road, Stratford, clerk; H. G. Hazelgrove, 15, Palace 
Road, Upper Norwood, clerk; R. F. Light, 92, Palatine Road, Stoke Newington, 
olerk ; and E. W. Reilly, 16, Oliver Avenue, South Norwoods S.E., elerk. No 
initial publie issue. Registered without articles of association. 
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Northern Electrical Supply Stores, Ltd. (88,725).—This com 


pany was registered on May 10th, with a capital of £1,000in £1 shares, to acquire . 


the business carried on at 92, Northumberland Street, Newcastle-on-Tyne, as the 
Edison Supply Co., to adopt an agreement with P. Hopper, trading under the 
above title, and to carry on the business of manufacturers of and dealers in 
electric lamps, bulbs, bells, batteries, dynamos, accumulators, and other elec- . 
trical goods, suppliers of electric light, &c. The first subscribers (each with one 
share) are :—P. Hopper, 73, Church Hill, Walthamstow, manufacturer of elec- 
trical goods; Joseph Stanley Hopper, 1. Sylvan Avenue, Bowes Park, N., clerk ; 
J. Frohwein, 273, Goswell Road, E.C., merchant; James Sydney Hopper, 
1, Sylvan Avenue, Bowes Park, N., clerk; C. 8. Philpot, 26, Ommaney oad, 
New Cross, S. E., clerk; C. W. Hopper, 17, Broadway Mansions, Winchmore 
Hil, N., clerk; and F. Frohwein, 273, Goswell Road, E.C., engineer. No 
initial public issue. The number of directors is not to be less than three or 
more than five; the first are not named. Registered office, 92, Northumber:and 
Street, Newcastle-on-Tyne. 


Dorchester Electric Light and Power Co., Ltd. (88,721).— 
This company was registered on May 10th, with a capital of £15,000in 41 
shares, to adopt an agreement with W. J. Fryer for the acquisition from the 
Mayor, Aldermen and Burgesses of Dorchester of a transfer of the Dorchester 
Electric Lighting Order, 1901, and any order amending or extending the same, 
and to carry on at Dorchester or elsewhere, the business of an electric lighting 
company in all its branches. The first subscribers (each with one share) are :— 
C. E. Woods, 56, Leighton Wood, Kensal Rise, accountant; G. 8. Clarke, 48, 
Bravington Road, Harrow Road, W., clerk; R. W. Fryer, Sunnyholme, Taplow, 
contractor; F. A. Nyren, Isleworth, Maidenhead, manager; R. G. Chesher, 2, 
Farrant Street, Queen's Park, N., clerk; W. J, Gray, 61, Wornington Road, 
North Kensington, W., cabinet maker; and W. J. Fryer, 42, Sloane Square, S. W., 
engineer. No initial public issue. The subscribers are to appoint the first 
directors. Remuneration as fixed by the company. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Medical Electro-Vibration Institute, Ltd., Bradford (87,372). 
—A debenture, dated April 2nd, 1906, to secure £170, charged on the company's 
undertaking and property, S drive and future, including uncalled capital, has 
been registered. older: W. Harrison, 16, Nelson Street, Bradford. 


Para Electric Railways and Lighting Co., Ltd. (85,368).— 
A trust deed, dated April 11th, 1906, to secure £700,000 first debenture 8tock, has 
been registered. Property charged: The company's undertaking and assets, 
with a covenant to execute a specific mortgage on its freehold property, build. 


ings, &c., in Brazil, and its concession. Trustees: Anglo-American Deb 
Corporation, Ltd., 20, Birchin Lane, E. C. j N 


Arnold Goodwin & Son, Ltd., (81,663).—This company's 
annual return was filed on April 2nd, when 5,207 shares had been taken up out 
of a nominal capital of £10,000 in £1 shares. 4207 has been received, and 
£5,000 is considered as paid. Mortgages and charges: £5,000. 


City of London Electric Lighting Co., Ltd. (34,406).—This 
company’s annual return, made up to March 28th, has been filed. 40,000 pre- 
ference and 70,595 ordinary shares have been taken up out of a nominal capital 
of £1,200,000 in 40,000 preference and 80,000 ordinary shares of £10 each. £10 


per share has been called ing int i 
Kod charges: £800,000. up, resulting in the receipt of £1,105,950. Mortgages 


London Electric Wire Co., Ltd. (36,544).—This company's 
annual return was filed on March 5th, when 15,807 ordinary and 5,956 preference 
shares had been taken up out of a nominal capital of £150,000 in 20 ordinar 
und 10,000 6 per cent. preference shares of £5 each. £5 per share has been 
called up on 8,087 ordinary and 5,956 preference shares, resulting in the receipt 


of £70,215. i i ; - 
Shares Nu a is considered as paid on 7,720 ordinary. Mortgages and 


George Moritz Ltd. (38,15 i 
, . 8).—This company's ann 
was filed on May 2nd, when 1,009 shares had been akon = out c reram 


capital of £5,000 in £1 shares. £t 3 iv : ; 
as paid. Mortgages and charges i oe received, and £1,000 is considered 


29 

Marconi's Wireless Telegraph Co., Ltd. (53,403).—This com- 

. ile filed on April 26th, when 256,127 shares had been 
nominal capital of £500,000 in £1 shares. £ | 

been called up on 191,127 sh ing i Lor e 

is considered as paid on e oh F S e 


Kórti B Mortgages and charges: £925,000. 
orting Bros, Ltd. (78,308).—Thi p 
was filed on April Oth. when ^ A s company s annual return 


each had been taken up. capital of £50,000 in 10,000 shares of £5 


l £1 10s. pe gini 
recelpt of £15,000. Mortgages B his Nil. N resulting in the 


National Telephone i 

annualreturn was file Mes ek rue: e £6, 0090 
d ; | ; ,000,000 in 

ference and 90,000 ordinat hene ane el 000,600 a R 1 

d been taken up. £10 per share has been. fled un 


£1,281,816 138. 4d. preferred 86 C „ shares, and the full amount on 
has heen 1 ed and £562,653 65. 8d. deferred stock, and £3,674,760 


8 £2,325,240 is 81 i ` 
third preference shares and 2 6 Led un paid on 2,780 first and 28,284 


deferred stock. Mortgages and charges: fads ied and £1,437,316 13s. 4d. 
a RD 
——————— DEREN 


CITY NOTES. 


Western Telegraph (o. GE 
THE meeting of this company was he 
liouse, Finsbury Pavement. Sir Jon 
dur again congratulated share 
actory report (see the ELECTRICAL Review, M; 

message revenue for the six months under peus PS 
£47,000 more than in the corresponding balf-year of 1904 ada 
most pleasing feature was that the improvement was general—all 
the countries in South America having contributed to the 
increased receipts. He was also glad to say that their 
receipts were maintained up to the present moment ; but 
as he remarked on the last occasion, they were now sharing in 
the general prosperity of South America, which in the past had 
gone through very critical periods, seriously affecting trade and 
commerce, and they must not forget that circumstances of a less 
PRtisfactory nature than at present existed might arise, though he 


ld on Wednesday, at Electra 
N WoLrE Barry, K. C. B., who 
holders upon the very satis- 


had no wish to prophesy that such 


. expenses in London were more | 


augmentation of salaries and wag 
number of the staff. The expend 
somewhat large increase of 47,5 
important item was salaries and w: 
as a matter of course, entailed the « 
more than half the enhanced ex] 
higher value of Brazilian curre 
163d. per milrei, against 124d. in 
maintenance of landlines, electr 
decrease. In maintenance of cable 
of £15,502. Their repairing ve 
engaged in effecting some extensiv 
and the cable used for that purpo 
than in the corresponding period. 

of weak parts were being continue: 
and a marked improvement had en 
of the cables in shallow waters. 
viding £14,162 for debenture sto 
sinking fund, and £4,978 for incom 
of £149,516, to which had to be : 
forward from June 30th, making : 
second interim dividends, amo 
paid, and after transferring ££ 
fund, and £5,000 to the maintena 
remained a balance of £5,269 t« 
account. The shareholders were a 
as shown in the balance-sheet, exce 
£223,000, and that their reserves 2 
under-invested by over £410,000, t 
by balances due to the bank, the 
tances in transit, bills receivable, £ 
further capital expenditure in viev 
St. Vincent and Cape Verd Islan 
enable them to cope better with tl 
last month offered the share and 
issued balance of 4 per cent. deben! 
with the gratifying result that the y 
siderable portion of the sums pa 
had already been invested in hig 
factory rate of interest. At the 
Mr. Andrews had felt it necessary 

his seat on the board. He deeply 


. that Mr. Andrews died on the 4tl 


prietors participated in the sorro 
had also to announce that Mr. St. 
in the Ministry, had rejoined : 
colleagues. 

Sir J. Denison PENDER second. 
adopted. 


Eastern Extension, 4 
Telegr: 


THE half-yearly meeting was h 
Electra House, Finsbury Pavem 
chair. 
. In proposing the adoption of th 
May 4th), the CHAIBMAN first refe 
the death of Mr. W. S. Andrews. 
year under review amounted, i 
against £332,000 for the corres 
decrease of £15,000. This result 
the traffic receipts, which, as a1} 
but owing to the revenue in 1? 
mented by contract work and o 
and other expenses amounted, in r 
£150,000 in the correspondiny pe: 
£15,000, or a similar amount to 
the one was a set-off against 
expenditure was principally du 
having been exceptionally few 
half-year, and to the credits for « 
maintenance of cables for othe 
been somewhat larger than us: 
whole of the year 1905, the result 
amounted to £666,000, against £6 
of £34,000. The ordinary ex 
£291,000 in 1904, or a decrease of 
mentioned. Consequently the 
1905 showed an improvement ov 
of £54,000. "The net profit for t! 
after adding to it the credit ł 
from the previous half-year there 
£206,063. The usual quarterly 
share were paid during the pa~ 
distribute ‘a final dividend for 
total dividend of 5 percent. In 
would be paid, making a total di 
They bad also been able out of t 
£150,000 to the general reserve 
year, and £50,000 for the Decem! 
£21,000. The whole of their c 
working order, except the two 7 
Australia which, at present, wer 
cable possibly by volcanic actior 
mission by the British Pacific 
Zealand and Australia. Their 
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from Singapore to effect repairs, and it was expected that com- 
munication would be restored by the end of next week. Since he 
last had the pleasure of addressing them, statements had appeared 
in the 9 in reference to a pooling agreement between the 
Pacific Cable Board and the company, and to other important 
negotiations in connection with the company’s position in 
Australia, As the statements were somewhat meagre and obscure, 
he proposed to supplement them by giving the shareholders a little 
additional information on the subject. It would probably be 
remembered that shortly before federation was established in 
Australia, the company entered into agreements with certain of the 
State Governments by whicb, in consideration of most important 
additions both physically and otherwise to the telegraphic facilities 
of Australasia, they secured the rigbt, practically in perpetuity, to 
collect and deliver telegrams direct from and to the public in 
Adelaide, Sydney, Perth and Hobart, and to transmit such tele- 
grams in Australia without the intermediary of the Government 
offices, This principle had long been recognised in this country as 
being of importance to the full development of cable telegraphy, 
and was applied to foreign, as well as British telegraph 
companies. The rame arrangement was agreed to by the 
Victorian Government, but the agreement had not been signed 
when the Pacific cable was opened for traffic. Serious opposition 
was raised on behalf of the British Pacitic cable to their exercising 
those rights in Melbourne, and soon after the Commonwealth was 
established the Prime Minister ‘Sir Edmund Barton) entered into 
negotiations with them, which resulted in an agreement being 
signed in 1903 enabling the Government under certain conditions 
to give notice after 10 years for determining them in the four State 
capitals and, at the same time, extending the principle of direct 
dealings with the public to Melbourne and Brisbane, so as to put 
all the State capitals of Australia on the same footing. The agree- 
ment was made subject to approval by the Federal Parliament, 
pending which approval the company was allowed to tentatively 
opeu public offices in Melbourne, aud given the use of a special 
wire on the Governinent line between Adelaide and Melbourne, 
and this arrangement had been in operation for the last three 
years. The agreement was promptly approved by the Federal 
House of Representatives without a division, but the Senate delayed 
coming to a decision in order that a conference of the Pacitic cable 
partners might first be held to consider certain questions which had 
heen raised in connection with the company's agreements with the 
State Governments. After several postponements the conference 
was eventnally held last summer, and its conclusions were embodied 
ina Parliamentary paper issued shortly afterwards. One of the 
conclusions favoured an arrangement being come to between the 
rival interests, and the basis of a pooling agreement was subse- 
quently discussed and practically arranged between the Pacific 
Cable Board and the company, but it was not favourably entertained 
by all the Governments concerned, and the proposal had apparently 
fallen through, In December last the Senate again considered the 
agreement of 1903 negotiated by Sir Edmund Barton and approved 
it, subject to the company accepting an amendment which, in the 
opinion of the directors, most materially altered. the intentions of 
the parties; consequently the company had no alternative but to 

The 


reject the amendment, and thus terminate the agreement. 
tentative ar- 


Government had now put an end to the 
ranyement by closing their publice offices in Melbourne, 
in that city from 


thus debarring the mercantile community 
the advantages enjoyed by the telegraphing public of Sydney, 
Adelaide and Perth, where their direct dealings with the public 
continued in accordance with their agreements, and were much 
appreciated. He was glad to say that most of the Melbourne mer- 


chants were marking their telegrams “1/4 Eastern“ and they were, 


therefore, in accordance with the rules of the International Tele- 
graph Convention, lovally banded over by the Government to their 
Adelaide office for transmission by their route, and no delays were 
apparently being experienced. He believed, however, that the 
Melbourne merchants were not pleased at being placed in a less 
favourable position than that occupied by the mercantile firms of 
Adelaide, Sydney and Perth, as most business men preferred to deal 
directly with a commercial organisation, such as theirs, rather than 
with a department of Government, however enlightened and 


elficient it might be. 
The Marquis of TwEEDDALE seconded the motion, and the report 


was adopted. 


Elmore’s German and Austro-Hungarian Metal Co, 


Mn. J. McFarran presided at the offices of the company, Fins- 
bury House, Blomfield Street, on Thursday, May 10th, at the 
annual genera] meeting. In moving the adoption of the report (sce 
ELECTRICAL REVIEW, May 4th) he said that beyond the re-arrange- 
nent of capital the figures in the accounts were practically the 
‘ame as last year. It was, however, important to know that the 
‘seta of the company had been written down to a reasonable 
"gure, and although the burden had fallen upon the shoulders of 
i ordinary shareholders, such burden inflicted not the slightest 
upon them. In the profit and loss account, again, the figures 
vere almost identical with those of the previous year; the main 
item was, of course, £6,615 debenture iuterest, while the small 
1 of £176 was carried forward. He feared that the result of 
nt trading for the ycar was dixappvintiny, although to the directors 
DJ showed a great advance upon anything yet done by the Metall 
9. The profit on trading was the largest ever yet made, and 
When one took into consideration the universal tendency towards 
""Capneas in the finished article, the high price of raw materials, 
0 universal tendency of the workmen to obtain the highest pos- 
“ule wage, they must congratulate themselves upon the steady 


increase in the gross profit they had shown not only for the year 1905 
but for some years past. The charges incurred during the year were 
the highest they had ever been called upon to pay. Owing to the 
improved trade tbroughout Germany, they found that if they were 
to retain the number of workmen required they must increase the 
rate of pay; it was not the least of their difficulties to obtain the 
requisite number of workmen owing to the dearth of labour exist- 
ing in Germany. There had been a considerable saving in the cost of 
repairs and maintenance of machinery aud plant. The general 
expenses showed a great increase over that of the previous year, 
but they included items which they believed would not occur again. 
There had been an increase in the liabilities of the company on 
bills paynble and sundry creditors, amounting to over £3,500, which 
was due entirely to the big increase in the price of copper, although 
.they had on the other side not taken any advantage of such increase 
when valuing the copper stock. During the past year they were 
cccupied in experimenting with their piercing machine, in order to 
ascertain the best possible method of working at the lowest 
possible cost, and the result was that they had been successful in 
their efforts, and had reached a lower point in the cost of pro- 
duction than any hitherto obtained. Now that, as far as they 
could see, all extraordinary expenditure had come to an end, they 
might look forward to a period of prosperity after the many 
unfavourable years through which they had passed. He had hoped 
that day he would have been in a position to tell them that 
certain contemplated financial arraugements referred to at the 
meeting held last November were completed, but, unfortunately, he 
could not do so. In order to satisfy their friends as to the value of 
the assets of the company, they had had two valuations made, one as 
to the value of the land, buildings and water-power, and the other 
as to the value of the plant and machinery. ‘The valuation of the 
land, buildings and water-power was made by an official valuer on 
bebalf of the group who proposed to advance money to the com- 
pany. He madea very conservative estimate, and one to many of 
the items of which they demurred, but, notwithstanding, his 
valuation was nearly double the amount shown in their books. At 
the moment he did not want to go into particulars of the proposals, 
but they saw no reason why they should not go through, and in that 
event the position of the Austrian company was modified toa very 
great extent to the benefit of the shareholders, both preference and 
ordinary. To sum up the position, he might say that the progress 
hitherto made by the Metall Co. had been well maintained, 
especially with reference to the production of specialities, which 
were purely “Elmore” productions. The value of these were now 
recognised everywhere in Germany, and he was glad to say they 
were beginning to be appreciated in this country. 
Mr. J. NEAL seconded the motion, and the report was adopted. 


e ————— —— ——À— — — M — — 


Calcutta Electric Supply Corporation. 


On Thursday last weck the annual meeting of this company was 
held at Salisbury House, E.C., Col. A. J. Filgate in the chair. 

The CHAIRMAN, in moving the adoption of the report, said the 
progress of the year was very satisfactory. The capital expenditure 
was £498,277, an increase over the previous vear of 473.744. The 
principal items of expenditure being 49.599 on freehold land and 
buildings; tools and machinery, £316,444 ; mains and laying down, 
£25,957; and electricity meters, £60,515. During the year they lad 
spent a large sum on plant and machinery for the new stations at 
Howrah and Ulvadonya, and on a new 500-kw. steam set and 
stokers at Alipore.  'l'o their underground mains they had added 
20 miles, and to the overhead 7 miles, making in all an extension 
during the year of 27 miles. There was every reason to believe 
that there would be a large demand in the future for new mains, 
The gross revenue for the year was £72,591, as compared with 
£60,243 in the previous year. During the year to meet increasing 
demands, a further issue of £20,000 shares of 45 cach was made. 
The shares were issued at a premium of £1 108. each. The total 
expenditure a8 shown in the revenue account amounted to £38,871, 
as compared with £30,744 in 1904. The net revenue for the year 
was 433,720, as against £29,499, an increase of £4,221. Adding to 
this the amount brought forward from last year, and deducting the 
interim dividend paid on November last and the other charges 
entered in the net revenue account there was left £24,983 to be 
dealt with. Of this they proposed to pay a dividend at the ratc of 
104 per cent. per annum, making with the interim dividend 83 per 
cent. for the year, leaving a balance of £4,649 to be carried forward. 
They bad sold during the year 3,548,299 units, as compared with 
2,760,457, an increase of 284 per cent. Their working expenses, 
including provision for renewals, amounted to £38,471, against 
£29,499, being an increase of 14 per cent. Repairs and main- 
tenance amounted to £15,000, a large part of which was accounted 
for by the fact that the mains became very damp in Calcutta, and, 
of course, quickly rotted and had to be constantly repaired. These 
items had caused the board considerable anxiety, and they endea- 
voured, as far as possible, to keep it down. He could not think 
otherwise than that the company was altogether in a very 
satisfactory position, and he trusted the sharcholders thought 


xO too. 
sir GUILFORD L. MOLESWORTH seconded the motion, and the 


report was adopted. 


— — 


Callender's Cable and Construction Co. 


TH annual mecting was held on Thursday last week at Hamilton 
House. Mr. HENRY DRAKE, in moving the adoption of the report 
(see ELECTRICAL REvrEw, May 4th), said that his last year's state- 

ment that the year would be a more prosperous onc had been fultilled, , 


* 
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their profits having increased by £22,028 over the previous year. 
The share capital reserve and machinery renewal account and 
debenture stock remained the same. Bills payable were £132,756, 
as against £87,448, liabilities and trade creditors were £95,348, as 
against £74,089 in the preceding year, which showed that a much 
larger business had been done. Tne property at Erith, after allow- 
ing for depreciation, £13,000, and transferring £1,709 worth of 
plant to Leigh, stood at £313,991. He need hardly enlarge upon 
the immense value of that to them, as their engineers were of the 
highest standing, and their certificate for that amount—-£314,000 
—per Messrs. Branmell & Harris, secured them from any mistake 
through over-estimating, which they, of course, wished to avoid. 
Their goodwill and patents stood at nil. That meant that all sums 
which had been paid had been charged to profite, and although it 
stood at nil, that did not diminish the actual value. The stock in 
-hand at Erith was £100,705, as against £115,480, and that was 
very satisfactory to them, for, although they were doing a large 
business, they managed to keep down the stock in hand. Con- 
tracts in hand and patterns accounted for an expenditure 
of £113,966, as compared with £98,251. Sundry debtors were 
£193,256, as against £184,909. The money retained by Cor- 
porations for the fulfilment of contracts was £115,323, as 
compared with £94,356 last year. That was a sore matter to them, 
for they got no interest for the money ; however, they would not 
get the work unless they locked it up, so the only satisfaction to 
them was that they could afford to do it. Their cash at bank, and 
bills receivable, amounted to £59,759, as against £19,342, which 
was very satisfactory for it, showed that the accounts had been 
better looked after. Shares and investments in other companies 


amounted to £76,796, as against £57,913. That was a fluctuating ° 


quantity, because they were obliged to take shares for some of their 
work. The Anchor Cable Co. stood at £87,308, as against £86,137. 
The profit for the year, after deducting all charges on contracts and 
manufacturing accounts, amounted to £124,541, as compared with 
£94,163. 'lhegeneral expenses were £28,652, and other items of 
the account brougbt the figure up to £45,446, leaving a balance of 
£79,094 to carry down. Adding the amount from 1904, they had a 
total of £102,501, and after writing off the depreciation items 
mentioned, interest on debenture stock and preference dividend, 
there was a balance of £65,171. They proposed to pay 10 per cent. 
on the ordinary shares, free of income-tax—5s. of which was paid 
on November 1st, 1905, and 5s. would be paid on May 31st, 1906— 
and they were going to pay a bonus of 5s. per share on May 31st, 
leaving to be carried forward £38,921. That was the most satis- 
factory year they had, had since the formation of the company. 

Sir FonTESOUE FLANNERY seconded the motion, and the report 
was adopted. 


West India and Panama Telegraph Co. 


Tun directors’ report for the half-year ended December 31st, 1905, 
says that the amount to credit of revenue is £28,032, against 
£27,136 for the corresponding half-year of 1904. 

The expenses have been £23,232, against 421, 422, leaving a 
balance of £4,800, to which is added £1,735 interest on invest- 
ments, and £1,425 brought forward from last account, making a 
total of £7,960, with which it is proposed to deal as follows :— 


Payment of 4s. per share on the first preference shares (being 
2s. balance of arrears to June 30th, 1905, and 25. on account 


of dividend to December 31st, 1906) .. " £6,918 
Balance to current half-year’s account ia A ix " 1,047 
£7,960 


The traffic receipts show an increase of £1,080 as compared with 
those for the corresponding period. The cost of maintenance of 
cables amounted to £8,722, as compared with £6,375 for the 
corresponding period of 1904, During a part of that period the 
Henry Holmes was chartered to another company, and earned 
44,050. The foregoing maintenance expenses are, however, exclu- 
sive of a further expenditure of £1,174, which has been charged to 
reserve, in respect of part of the cable used in renewals during the 
half-year under review. The directors regret to report that, in the 
early part of the year, several interruptions of the cables occurred, 
which were probably caused by earthquakes. In order to assist 
the company's steamer Henry Holes in overtaking the exception- 
ally heavy work of restoring the broken cables, the directors 
decided to charter the cable steamer Cambria. She was accordingly 
dispatched to the West Indies on March 10th; and, having almost 
completed her work, she will shortly return to England. The 
annual subsidy of £400 paid by St. Vincent expired on March 31st, 
and has not been renewed. The subsidy granted by Grenada has 
been reduced from £1,000 to £600 per annum from April 1st. 

The directors have elected Sir John Cameron Lamb, C. B., C. M. G., 
to a seat at the board. 


Castner-Kellner Alkali Co. 


Sın WM. MATHER presided at the armual meeting of this com- 
pany, held at Cannon Street Hotel, on the 14th inst. In moving 
the adoption of the report and the payment of a dividend at 
the rate of 8 per cent. per annum for the six months, he said that 
their enterprise was on a still stronger foundation. Their deben- 
tures were being gradually reduced. The profit forthe year covered 
the debenture stock seven times over. A large sum bad this year 
been added to depreciation reserve, and a larger sum than last 
year was carried forward. They did not desire to add to the 
capital for further developments; these they had to provide for 
from the work done year by year. They were erecting on the Tyne 
& department which would enlarge very much their facilities in 


r 


regard to a portion of their manufacture. It was a removal, in a 
sense, from Runcorn of a certain portion of their plant and a large 
addition to it on the banks of the Tyne. Fortunately, the oppor- 
tunity of acquiring electric power at a very reasonable price on the 
banks of the Tyne came when they were casting about to see how 
far they would enlarge one of their departments at Runcorn, and 
they resolved, after investigating very closely the pros and cons., 
to remove & department from Runcorn and establish it on the 
banks of the Tyne, in order that they might have the advantage of 
power all ready for them without any further expenditure of their 
own. On the other hand, tbey saw a great advantage in that 
change, because it liberated a very large amount of horse-power 
which they could use for other brancbes of their manufacture 
which promised well for the future. The report was adopted. 
Mr. Gerald W. Balfour was elected a director of the company. The 
chairman has retired from the chairmaùship for personal reasona. 
He said that he had been for ten years of his life in this concern, 
and seven of these had been the most strenuous in all his business 
career, and the strain had told upon his healtb. 


Dudley. Stourbridge and Distriet Electrie 
Traction Co. 


THE annual meeting was held at Donington House on 10th inst., 
Mr. A. C. MES presiding. He said they were doubtless gratified 
at the recommended increase of 2 per cent. in the dividend. The 
gross receipts were only slightly more than in 1904. The traffic 
receipts had increased by over £1,000 on the year; the operating 
expenses had been reduced by £2,000, and the cost of repairs, 
maintenance and administration was also lower. It was proposed 
to declare a dividend of 5 per cent. to carry forward £506, and 
place £2,100 to the reserve (sinking) fund. The capital account 
had been over-expended by £28,000, but this would be put im order 
as soon as the business permitted of the capital account being 
closed. This was over and above the amount owing to the 
Birmingham ánd Midland Co. for the Kinver Light Railway. 
Regarding the arbitration between the company and the Corpora- 
tion of Dudley for the purchase by the latter of the tramways and 
light railways within the town, the total amount to be received 
would not be less than £650,000, and if the sanction of the Court 
was obtained to the purchase of the No. 5 Railway under light 
railway terma, a larger sum would come into the coffers of the 
company. 
The report was adopted. 


West Coast of America Telegraph Co. 


SIR J. DENISON PENDER presided on Tuesday at the meeting held 
at Electra House, and in moving the adoption of the report, he 
said that they had had an increase of £8,471 in traffics as compared 
with last year, and that increase was not from sny special political 
excitement or anything of that sort, but from quite genuine busi- 
ness right away through along the coast. The prospects for the 
year 1906 were good, the increase of last year not only being main- 
tained, but increased. There was a small decrease (£161) shown 
in expenses, but it was not an actual decrease, because in the pre- 
vious year they bad two or three items of exceptional expenditure ; 
the actual working expenses were increased, because they could not 


expect to carry this increased traffic with the same staff and the 


same accommodation. The repairs in 1905 had cost £12,338 against 
£9,203 in 1904. They had received one or two letters with regard 


to the payment of a dividend. They must not forget that they had 


put £10,000 to general reserve, and £2,000 to ship's maintenance 
reserve. The cables were 30 years old, the ship was 27 years old, 
and they could not expect to go on keeping a ship and cables of 
that age in thorough working order without considerable expendi- 
ture on them. If they looked at the capital expenditure, they 
would agree that they were right in strengtheniug the reserves. 
They would have £150,000 debenture debt and £20,000 income 
bonds to be provided for in 1917; that was to say,the income 
bonds had to be paid otf and the debenture debt to be arranged 
for. He did not say that the debentures would require to be paid 
off entirely, but it would be very unwise to carry on that large 
debenture debt. They had against it a reserve at present of 
£26,185, including the ship’s reserve of £6,000. That was not 10 
per cent. of the capital and the debts. If they put away some- 
thing like £10,000 a year for the next 11 vears, tbey would have a 
reserve fund of something like £130,000 to meet liabilities of 
£170,000. That would be adequate, because they could deal with 
a small portion of the debentures. He did not see how directors 
doing their duty, could think of paying a dividend at the present 
time until the reserve fund had arrived at an amount which ren- 
dered the future of the company practically safe. 

Sir A. J. LEPPOC CAPPEL seconded the motion, and it was 
adopted. 


Mexico Electric Tramways, Ltd. 


THE directors’ report for 1906 says that the result of the company's 
operations for the year, after cbarging interest on the debentures 
of the Compania de Ferrocarriles del Distrito Federal de Mexico, 
and after payment of 34 per cent. guaranteed on the share capital 
of that company, shows a net profit of the sum of $580,964.26, 
which, at the rate of exchange of 2s, gives the sum of £58,096 to 
be carried forward to the credit of the London profit and loss 
account. The interest received on the debentures of the Compania 
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de Ferrocarriles del Distrito Federal de Mexico ($4,000,000 of 
which is held by this company), and the dividend declared by the 
Compania de Ferrocarriles del Distrito Federal de Mexico on its 
share capital (all of which is held by this company) is then added, 
and after charging expenses and obligations, &c., against the same, 
a net balance is shown to the credit of profit and loss account of 
the sum of £64,575, which, added to the balance brought forward 
from last year of £14,625, gives the total sum of £79,200. Out of 
this sum, the usual dividend of 6 per cent. has been paid on the 
preference shares, amounting to £30,000, and £35,000 has been 
transferred to the reserve account, including provision for depre- 
ciation, leaving a balance of £14,200 to be carried forward to next 
year's account. In addition to the above £35,000, there has been 
transferred to the same account the sum of £15,000 standing in 
last year's balance-shect to the credit of depreciation reserve 
acconnt, thus making a total of £50,000 to the credit of reserve 
account, including provision for depreciation. 

During the year progress has been made in several advantageous 
extensions to the system in and around Mexico, and a contract bas 
been entered into with the Mexican Light and Power Co. to supply 
power through their water power installation on most advantageous 
terms to the company. The new installation to carry out the pro- 
visions under this contract will entail an expenditure of £50,000, 
and is expected to come into operation towards the end of this 
year, Further additious have been made to the company's equip- 
ment in cars, freight cars and funeral cars, involving au outlay of 
about £11,000. During the past year the chairman (Colonel Sir 
Chas. Enan-Smith) paid a visit of some duration to Mexico, and 
the outcome of this visit will, the board trusts, remove many of 
the difficulties which the company laboured under, and bring about 
a better understanding between their officials and the Government. 


The traffic shows a most gratifying increase :— 


š Passengers Gross 
Year. carried. earnings 

1899 .. " T s 22,493,527 $1,923,869.28 
1900 .. aor M si 26,66 , W 22,058, 880.29 
1901. p 2s io» 26,709,225 x2,103,174.87 
1902 .. x eu is 81,132,030 82.400, 787.89 
1908 .. Ps vs a 86,478,584 e 2,799, 2.8. 
1904 .. hes T eu 42,002,194 &3,272,306.97 
1905 . Vi 47,746,001 83,642, 105.61 


Dr. F. Rutherfoord Harris, M. P., has resigned his position as 
director of the company. The board has appointed the following 
additional directors, viz.:--The Hon, Maurice Raymond Gifford, 
C. M. (J.: Henry Malcolm Hubbard, Esq.; and Henry Thomas 


McNeale, Esq. 
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Globe Telegraph and Trust Co, 


Tar Marquis oF TWEEDDALF presided on Tuesday at the annual 
meeting held at Electra House. In moving the adoption of the 
report, he said that the receipts after deducting expenses were 
£205,718, or £6,595 over last year. As they started with a less 
balance of £1,400, the actual increase was £5,181. The total 
dividend was 54 per cent. for the year, and £4,499 was carried 
forward. That might appear to be a large figure, but in view of 
the fluctuations to which the receipts were liable, the directors 
believed that course would be the best for all concerned as it would 
tend to make a steady and regular dividend and add to the stability 
of the company. The revenue from the company’s investments 
had received the full 6 per cent. dividend from the Anglo- 
American Co., in place of the 53 per cent. paid last vear. From 
the Direct U.S. Cables they had received £1,200 more than last 
year. The income from the Great Northern Telegraph Co. was the 
same in both 1904 and 1905. ‘I'he Indo-European Telegraph Co., 
which for years had paid 10 per cent., had declared a special dis- 
tribution of 3 per cent. That amount had added to this company's 
income the substantial sum of £3,500. ‘They had also paid a 
similar sum for the year upon which the company had now entered. 
There was a small addition to the amount received from the 
Mackay Companies, which had paid 2 per cent. on. common shares, 
against 1 per cent. in the previous year. He believed the report 
would be considered eminently satisfactory, and the profits for the 
present year were no less satisfactory. Their investments showed a 
surplus over cost of £639,000. 
Sir Jas. PENDER seconded, and the motion was carried. 
The retiring director and auditors were re-elected. 


Brisbane Electric Tramways Investment Co.—The 
report for 1905 states that the dividends on the shares held by the 
company amounted to £41,972, and there was a total to credit of 
revenue account of £44,720. The net balance available is £39,099, 
The directors propose to apply £500 to accidents insurance fund, 
and after paying the balance dividend on the preference shares, 
making 5 per cent., there remains £2,618 to be carried forward. The 
manager of the Brisbane Tramways Co., Ltd., states that the dengue 
fever epidemic, which lasted for nearly tive months, had a most 
damaging effect upon business of all kinds. The second six months 
showed a decided improvement, The working of the tramways for 


the year showed the following results :—'Total receipts, £128,973 ; 


expenditure, 482,359; leaving a net profit for the year of £46,614, 
to which must be added the amount brought forward from 1904— 
£2,908—leaving a balance of profit of £49,522. The Tramways Co. 


d placed to credit of a renewals fund £5,000; in payment ot 


ends on shares, 442, 000; and £2,522 is carried forward. 


Stock Exchange Notices.— Applications have been 
made to the Committee to appoint a special settling day in and to 
grant a quotation to: 

Calcutta Electric Supply Corporation, Ltd.—Further issue of 20,000 shares of 
£5 each, £1 paid, Nos. 80,001 to 100,000. 

The Committee has been asked to allow the following to be 
quoted in the Official List :— 

National Telephone Co., Ltd.—Further issue of £225,000 6 per cent. preferred 
stock ; and £225,000 deferred stock. 

The Committee has appointed a special scttling day a3 under :— 

Wednesday, May 28rd.—Madras Electric Supply Corporation.—10,000 share: 
of £5 each, 10s. paid, Nos. 1 to 10,000. 

And has ordered the undermentioned securities to be quoted in 
the Official List :— 

Costa Rica Electric Light and Traction Co.— Further? issue of [£87,100 5 per 
cent. first debentures, Nos. 2,201 to 2,556 of 4 100 and 1,001 to 1,530 of £50 each. 


Great Northern, Piccadilly and Brompton Railway Co. —£1,143,C00 4 per cent. 
perpetual debenture stock, in lieu of Speyer Brothers’ scrip certiticates now 


quoted, 
Peebles (Bruce) & Co.—Further issue of 10,000 6 per cent. cumulative pre- 


ference shares of £5 each, fully paid, Nos. 40,001 to 50,000. 


Havana Electricity Co.—The debenture-ho!ders bas 
been notified that arrangements have been made for placing the 
company in voluntary liquidation and for the pavment off of the 
debentures at par on June 1st. 


Lanarkshire Tramways Co.—It is proposed to raise 
5,400 new shares of £10 each, it having been decided to proceed at 
once with the construction of the Cambuslang extension. It is 
expected that the line will be opened in August. 


Buenos Ayres Electric Tramways Co. (1901).—The 
report for 1905 states that gross receipts amounted to £64,514, as 
compared with £34,309 in 1904. ‘There is a net profit of £13.286, 
as compared with £3,942 in 1904. The traffics greatly increased 
during the year, and the ratio of working expenses to receipts con- 
siderably diminished. £10,000 has been absorbed in debenture 
interest, leaving £696 to be carried forward. 


Northallerton Electric Co.—At a special meeting on 
9th inst. it was resolved to write off £3,192 for depreciation of 
machinery and service mains, and formation expenses. This is 
equal to 148. on each of the 4,561 shares allotted and paid np. A 
shareholder suggested that the preference shares should also be 
reduced, but. not to the same extent as the ordinary. 


Durham Collieries Electric Power Supply Co.—A 
meeting of this company was held on Tuesday at the oftices, 
13, Great St. Helen's Place; but a representative of the ELECTRICAL 
REVIEW was informed that the proccedings were private. A request 
for a copy of the report was also refused. 


Deeside and District Electric Supply Co.— The 
statutory meeting was held last weck. It was stated that in the 
first quarter of the year there bad been a decided improvement as 
compared with the corresponding period of the previous year, and 
that the company began with excellent prospects of continuing a 
sufficient supply of light to the consumers in the district at a fair 


margin of profit. 


Wolverhampton and District Tramways Co,—At 
the annual meeting, held at Donington House last week, Mr. S. R. 
Blundstone, in moving the adoption of the report, said the profits 
were somewhat larger than in tbe previous year, but, in spite of 
this, the dividend would, unfortunately, be somewhat less. In 1904 
only 94 months’ debenture interest was paid, whereas last year the 
full amount was paid. This accounted fora difference of £3,392. 
Depreciation in 1904 was charged after the profit aud .loss, and last 
year it was charged before. The traffic had been much better, owirg 
to the through running which had recently been arranged. The 


report was adopted. i 


Submarine Cables Trust.—The Marquis of Tweeddale 
presided at the annual meeting held at Electra House on Tuesday. 
The revenue for the year showed an increase of £769 due to larger 
dividends received from one or two companies in which they held 
investments. The securities held showed, at market value, an 
appreciation of £200,000. The adoption cf the report was seconded 
hy Sir J. Denison Pender, and carried. 


Electricity Supply Co. for Spain, Ltd.—Numbers 


are announced of 130 debenture bonds that have been drawn for 
repayment. | 


Cape Town Consolidated Tramways and Land Co.— 
At a meeting of debenture-holders on 8th inst, n resolution was 
passed sanctioning a provisional agreement which provides for the 
reconstruction of the company, An extraordinary general meeting 
followed, at which resolutior were passed for voluntary liquidation, 
with a view to reconstruction. At the end of last year the directors 
were without the fuuds necessary to pay the debenture interest, 
without any working capital, and they owed about £40,000. They 


had either to liquidate or reconstruct, and they rejected the former 


course, In any reconstruction scheme the debentures must first 
be dealt with. 
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‘MARKET QUOTATIONS, 


Wednesday, May 16th, 


Latest Fortnight's 
CHEMICALS, &o, Price. Inc. or Dec, 
a Acid, H miono: ee oe per Cwt, 6j- ee 
a „ Nitric € .. per owt. 22J- 25 
ee Oxalio | ee ee ee * „ per cwt. 82J. 
a „ Bulphuric .. - e per ct. 5/6 
a Ammoniac, Sal .. perowt. . 
3 Ammonia, Muriate (crystal) .. per ton £88 10 
ig . per ton £80 
a a Bleach powder .. ex $a per ton £5 10 
a Bisulphide 101 Carbon .. per ton £18 
a Borax. de is is .. perton. £15 
a Benzole (90 %) s ss .. per gal. 10d. 
a n (50 96) es Sa .. per gal. 10d. 
a Copper Sulphate .. id .. per ton £26 
a 9 itrate eo ‘ee ee per ton £27 
a „ White und : M per ton £81 
a eroxide > va .. per ton £21 10 ` 
a Methylated 8p irit . per gal. 9/6 
a Naphtha, Bolvent (90 96 at 1600) per gal. 5/6 
a Potassium Bichromate, in casks per lb. 8d. 
a Potash, Caustio (76/80 95) .. per ton £90 
a Potassium Cyanide "e .. per lb. 75d. 
a Si és .. per ewt. 200 /. 
a Sulphate of Magnesia 2s .. per ton £4 10 m 
a Sulphur, Sublimed oe .. per ton ^ £6 IO A 
a T 5 .. per ton &b 10 pe 
a Lum .. per ton ^ £5 E 
a Boda, Caustic Pahite 70 o .. per ton £10 15 1 
a stals . per ton £8 6 E 
a Sodium ichromate, casks .. per lb. ^W b 
a n Cyanide $e . per lb. 1d. vx 
METALS, &c. 
b Aluminium Ingots, in ton lots .. perton £160 l a 
b 15 Wire, in ton lots .. per ton 2191 e 
b Sheet, in nion lots .. perton £1 P 
b Babbitt's metal i cala per ton £48 to £140 x 
e Brass (rolled me dus 17 basis per lb. d. zd. inc. 
e „ Tube (braz .. per lb. 104d. 2 
€ n P. solid à FUMER ee per lb. dad. 55 
e "M .. per lb. na, Ad. ino. 
e copper Tubes (brazed) . per lb. 114d. S 
e » (solid drawn) .. per lb. 115d. D 
g Copper 755 ven selected). per ton 2100 £2 inc. 
g Copper Sh oe ... per ton 4100 42 inc. 
9 90 eo "per ton £100 £9 ine 
6 n (Electrolytic) Bars .. per ton £92 
6 n 17 Sheets .. per ton £104 
6 „ T per ton 
€ 90 ‘ 90 H. C. Wire per Ib. . lid. 
f Ebonite Rod - os per lb. l 8/8 
eet ee ° per Ib b . 
n German Silver Wire " per lb 
h Gutte-percha, fine per lb. 6/- to 7}- S 
h India-rubber, Para fine per Ib 6/32 to 5/4) inc. 
é TN Sheets per ton £18 ‘ie 
i Pig (Cleveland warrants) per ton 70,73 Th inc. 
: ii Bone s according to size per o 408 t an s 
»9 Bor ap, ee per n * 
(„ Wire, galvanised No. 8 . per ton £9 15 Sos 
g Lead, English Ingot ET ee per ton { ea i } 27/6 inc. 
9 ^ " Sheet eo ee per ton i 8315 id v } 27/6 inc. 
m Manganin Wire No. 98 .. .. per lb. Bj. " 
g Mercury .. per bot £765 : 
d Mica “in original cases) smal! .. per lb. 6d. to 1/- ; 
d „ T T meum per lb. 2/6 to 4J- . 
d per lb. 4/6 to 8/6 5s 
p Phosphor Bronze oiu casti per Ib. 1/1 to 1/8 s 
99 ro bars & per lb. 1/14 to 1/8 oe 
ʻi " ders & nd per 1b. 1/4 . i 
b Platinum Sa per os. 91/6 vi 
Bilicium Bronse Wire per Ib. 1/ to 1/1 ia 
Steel, Magnet, aoc'd'g to desc'y' n per ton 258 M 
- bars ee £15 to £40 ‘a 
Tin, Block (English) T .. per ton { nominal f SN 
R 5 Wis, Nos. 1 to 16 .. per Ib. 2/6 bd. inc. 
p White ear EA iri Metals 
" White Ant brand . per ton 446 to £70 is 
j pia ries cad Cotton, on sp'la per lb. 8d. aa 
j a. Flax T per D: 
j "i Bpi 10 Ibs. Russian 4 d. ‘ 
] n»n Ibs. Russian, shee per 15 ; 
Í 180 lbs. Jute rove £il ; 
k Zine, Sh’t (Viele Montagne bnd. ) 8 ca £90 5 


Quotations supplied by :— 


a G. h Edward Till & Co. 
b The British Aluminium Co., Ltd. « Bolling & Lowe. 
e os. Bolton & Sons, Ltd. j Walter H. Hindle Per & Co., Ltd, 
d F. Wiggins & Sons. k Morris Ashby, L 

e Frederick Smith & Co. m W. T. Glover & Oo., Ltd. 
f India-Rubber, G.P. and Teleg. ^ P. Ormiston & Bons. 
Works Co., Ltd. o Johnson, Matthey & Oo., Ltd. 


g James & Shakspeare, p The Phosphor Bronze Co., Ltd. 


The International Aluminium Con vention.—It is 
announced in the monthly circular of the Basle Handels Bank that 
the convention of producers of aluminium, which nominally expires 
nt the end of this year, has now been renewed beyond that period. 
It is also stated that experiments have led to the conclusion that 
aluminium used in combination with certain kinds of steel is suit- 
“able for the construction of cannon. The production of aluminium 
in 1905 was insufficient to meet the demand, and as a consequence 
the price advanced by about 50 per cent. As all the works which 
produce the metal are occupied in extending their plant, it is 
expected that the output will be considerably incredsed in 1907. 


STOCKS AND (SHARES 


É Wednesday Afternoon. 

More cheerfulness characterises the Stock Markets this week, 
Easier money, the settlement of the Turkish offatre, and a little 
public buying have joined hands to create more general confidence 
all round the Stock Exchange. One of the most welcome signs of 
changed sentiments is to be seen in the Home Railway revival. 
Another, equally agreeable, is the decidedly better tone amongst 
Electric Lighting shares. That the speculative divisions have not 
been left out in the cold is shown by a fresh dramatic advance in 
Anglo-American Telegraph Deferred Stock. 

With the ‘advance in Home Rails, Metropolitan Consolidated has 
improved to 704, and Districts to 263, the latter a rise of 24 points. 
Regarded intrinsically, District stock may be worth 7 without the 
20, but in the present temper of the public, the advance in price 
may continue. Metropolitan is worth putting away for a long 
lock-up. Central London Deferred shed a point, but the other two 
Ordinary stocks of the company are rather better than the prices 
show. It is, however, quite evident that the Central London may 
suffer severely this summer by reason of the increased motor- 
omnibus competition. There is a fall of 1 in City and South 
London, reducing the price to 40. Baker Street and Waterloo 
Debenture changed hands at 94 on Tuesday. Attention is being 
directed to the 5 per cent. Profit-sharing Notes of the Underground 
Electric Railways of London, which fall due in 1908 ; the price has 
declined a shade to 964 upon 'the quest ion raised as to the security 
for this repayment. 

Other traction issues are, as usual, somewhat irregular.  Anglo- 
Argentine Tramways Ordinary were marked down 1j to 71, the 
deduction representing à less than the market valuation of the 
"rights." The new shares are quoted 2 premium. Belgrano 
Ordinary eased off 4, while Calcutta Trams again rose 4 to 94. 
British Electric Tractions advanced. A little business has been 
done in Metropolitan Electric Tramway issues, and the Deferred 
are 3s. 6d. Of the less familiar descriptions, Brisbane Preference 
have been wanted at a trifle over 4—they are 5 percent. cumulative 
shares of £5 each, fully paid. Sunderland District Electric Tram- 
waz s 5 per cent, Debentures are about 943, and Birmingham and 
Midland 43 per cent. Debenture stock is 1023. 

Friends of Mr. George Westinghouse, chairman cf the British 
Westirghouse Company, will find a very favourable account of that 
gentleman in “Frenzied Finance,” the remarkable bock lately 
written by Mr. Thomas W. Lawton, of Boston. Shareholders in 
the British Company, at all events, will read with possibly mixed 
feelings that “single-handed, Mr. Westinghouse conducted all his 
great enterprises on a plain, patriarchal basis, using their revenues 
for extensions, and depending on his faithful and well-satisfied 
stockholders for such further accessions of capite! as the business 
might, in his judgment, need.” There are moments when silence 
is indeed golden. 

Electric Lighting shares at length give some faint indications of 
a vital spark being left in tbem.  'lhree or four inquirers, who 
looked as though they might have buying orders, took the market 
by surprise, and the general tone of prices hardened vp as if it had 
received a tonic. St. James’ rose £1 to 104, and Westminsters 
and Kensingtons, all at the same figure, are the fraction higher, 
while the wide quotations, customary in this department, effectually 
conceal the greater firmness which has crept over prices. The only 
weak spot is Urban Ordinary, the price drooping to 4}, and the 
Debenture lost a point. Metropolitans hardened to 87. 

Sheer gambling has run up the price of Anglo-American Deferred 
stock to 26, a jump of 1? on the week. It is said that even this 
figure is fully justified by the assets of the company representirg 
such a value for the stock at a break-up price. There will be a 
bad fall presently, all the same, though the shortage of stock in the 
market favours the side of the bulls. Since tbere is over three 
million pounds of the stock in existence, the first sign of a break in 
the price will probably bring in a lot of stock, whcse proprietors 
are only waiting to see how much higher the price can go before 
they realise. It is rather surprising that the price of the Ordinary 
stock has only risen a point to 68, replacing the loss of last weck. 
Direct United States Cable shares have spurted £1 to 164, in 
sympathy with the jump in Anglo A,“ aud upon expectations of 
a good incrcase in the dividend. 

Other telegraphs are quiet. A point increase in Eastern Tele- 
graph stock was promptly lost, and there is 4 fall in “China” 
shares. This brings the prices of the two into a line. Globe 
Ordinary have recovered from their slight weakness, and are 11}. 
The company's meeting was held yesterday, and so were those of tlie 
Submarine Cables Trust and the West Coast of America Telegraph 


Companies. West Indiaand Panama shares at 12s. 6d. have receded 


a little, and Great Northerns are £1 up. 

In the telephone group, United River Plate Ordinary are } better 
at 74, and no alterations occurred in Oriental Ordinary and Prefer- 
ence upon the marking of both shares ex dividend. National Tele- 
phone Preferred advanced a point. Nothing appears to be known 
about the terms of the next issue. 

Several of 2 manufacturing shares are dull. Both Aluminium 
Ordinary and 7 per cent. Preference lost 5s, although the “A” 
Preference have recovered the deducted 5s. dividend. A similar 
fall leaves British Insulated at 63, and Cromptons are y; off at 21, 


while the debentures show a 1 per cent. rise. The 10s. Ices in 


Callender's is accounted for by the 103. dividend, but Henley's are 
also 10s, lower at 123, without any reason of the.same sort. 
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Stock Closi Olosing 
Present or Dividends for the ' Quotations | Quotations | ‘eck ended 
Insu. "aes mae: four years. brem May 16th, May lêth, — Fall — 
à eu: 7 numm uci E 
17,308 | African Direct 4% Debe... "- = — — . m 
: Telegraph Oe aes Toa. I to 25,000 10 wi Mi wil ss 8)— 4 t E i 
155,000 Do. do. 8 % Debs., Nos. 1 to 1,850 Red. 10, Nil E Nil | 5 88 = e8 83 = A a à 
1% | Do. do, paring 6 % Pret „ | Btook * | 6 % 15 rs "i zu oe us E 
. | Stock . 2s = 
E vas Poriguees Tel. 5x Mor. Deb. Stock Red. 100 „ „ 372 T 101 —108 x ar 103 | 10? 
Os. ee ae ee y . Ie eo — — d 
1,908, 9561 Sting, 600 year 4 & Deb. Bk. Red. | Stock 9 47 17 1 wi- 903 964— sel 9s 97 
16000 | Cube Telegraph dd... 10 E 10 % 5 5 9 xd ag : 
6,000 Do. 10% Pret. .. .. .. 10 |10% | 553 | 10% 10 17 — 18 1d | 17— 18 i p 
' 29,961 | Direct Spanish T „ Oord. 2 b X 1417 14 4 * 4 88 in 
6,000 Do. do. 1D Due Pret. ee 6 10 8 p. 10 ^5 10 1 an 100 108 % ee ee 
ote Bir W Indís Cable, pis e e 100 i 32 p 9 1015 i) v aos wide e 
W. 0 e M A y ^ — — oo 
4,000,000 | Eastern Telegraph, Ord Bont . .. | Stock | 7% X: 7% 7 142 -145 142 -15 4i | M3 
1,948,772 De * Mort. Deb. 5 Stock x X y: | 7 105 —10H xd | 106 1 111 5 
800,000 | astern and China Tele. * * * m 
753,400 Do. 4 $ Deb. 0 0. „ stock | 4% 4 14 | 4 1054 —1074 1054 —1073 1055 
800,000 | East & 8. Afric. Tol., 4% Mt. Db., 1 to 8,000, red. 1909 | 100 4% | 4% 14 1 99 —101 99 —101 
200,000 | Do. 4% Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 | 2 | 4% | 4% | 4% | 4 100 —102 xà 100 le ined dH 
180.57 c" 8 Tow 6€, Pr. .. -. 10 * og 6 4 Fo M 15 ui Ty 15 143 
150,00) | Greas Northern Telegraph, of Copenhagen — . 10 1 154 „ | We | N—35 89 — 41 31 | æ] 
3,209 | { Halifax and, Bermudes Cable, 4% izt Mort.) | 100 | «4 | a% | a% | 44% | 101 —109 101 —109 
17,000 Telegraph |... .. .. oœ) 95 10 & |10% |18% % , 566 — 88 86 — 58 87h | 57 
251,197 | Marconi’s Wireless Telegraph.. .. .. .. 1 Nil | Nil | Nil | Ni ^  H— 4 l- 13 
8.5 i 20 pref vs 1 : 7 : 12— lé xi H- I^ 
8 0. è 
mm [nprap pardoa coz e | ES ER HE ek |m" (525 | 
15000 | Do. do. 8% Cum, 1st Prein. 10 | 6 6 6 6 19 — M 12 — M “13 194 
15,000 do. Cum. 2nd Bes 0 ee 10 6 6 6 6 10 — 13 10 — 19 m 0 6 
960,000 | Do. do. 6 & Non-cum. ard P., 1 to 250,000) 5 | 5 5 5 5 By— bà 55 — BR 52 Bas 
$000000 | Do. do. 8 % Deb. Stock Red. ..| Stock | 8j 83 84 98 —100 98 —100 99 1050 
1,688,508 | Do. do. 1 b. Btook Red. ..| 10 | 4 4 4 4 104 —106 104 — 1054 05 
179,818 | Oriental Telep. and Eleo. 1 to 171,604,fully paid 1 | 6 6 64 7À 12— m làxd | 98 
50,000 Do. do. do. 6 Cum. Prei. 6 6 $ 6 1 11 Ii rd 35. ; 
C I r , e | MERE AF E NE E S 
o Gar, — — ee * 
1189 | Reuter rr 8 T I: 32 5 11 R- T 7i— 72 7 TE 
60,000 Telephone Co. of Egypt, 4 96 Deb. Red. ee ee 100 ee ee ee 44 108 — 106 108 —106 ae ° ! 
8,901 Sabmarine Cables Trust ee ee ee ee Cert. 6 6 6 6% 196 —129 196 —129 ee ee | 
30,000 | United River Plate Te „ 8 7 8 8 7 — " 7 — " 72 a 
40,000 $ Prof., Nos. 1 to 40,000) 5 | 5 5 5 5 d— 6 61 — ne 85 
179,947 do. 6 0 ae oe ee Stock 5 5 b b 110 —119 110 —1 ee 
15,6008 yen African Tel 1 w 4 4 | 4 a- 1 91— — 
80,008 ° Coast 0 Ca, 1 — * oe 
150,000 4% Debs., 1 to 1,500 guar. by Bras. Bub. Tel. 100 | 4 4 147 4 100 —102 100 —108 „„ „ 
901,980 Nu Lid., Nos. 1 to 901,980 j 10 | 9 1 1% | 5 14 — 14 14 — M 14 dj 
76,000 Do. do. 5% Debs. 2nd series, 1908 | 100 | 5 5 5 5 101 —108 101 08 j B» 
668,280 Do. do. 4% Deb. Stock Red. 100 4 4 4% 4% | 101 —108 101 —104 13 
68,821 | West Indis and T d.. | 10 iN N . - 3? FANS ki | „ | 
84,568 Do. do. 6 Cum. 1st t. ee ee 10 7 7 : 6 5 % 8 — al 5 — er 8ra 
4,669 Cum. ind Prein. 10 |: Ni | Nil 6— 1 6— 7 | 6 — 
0.0000 Do. de. 8% Bebe., Nos. 1 to 1. j — ... 100 | 59, ! 594, BH ' 59, | 101 —104 101 —104 a 
* Including arrears. 
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PPI ̃ ̃̃ßðßf MD EE xc QS A UR deg HE EN | | 
170,000 — Anglo-Argentine Trams, 960,008 to 480,001 ..  ..| 5 | : is 8 8 — Bj 7— 7 [8 FJ 
960,007 ] Do. Cum. Prefs. 1 to 260,007 ee b ee | b b 1 65. 578 
| Ad er Deb Stock, 1888 | 100 | .. 6 | 6 | 65 140 = 140 —148 M D ari 
985.100 Auckland E. Trams., 5 % 1st Mort. Deb. 10 57 5 5 104 —106 104 —00 | .. | i 
Babcock & Wilcox, 1 to 580,000 : 1 — 11% | 90 20 37— 4 4 8% WRA 
100000 Do. do. 6% Cum. Pref., 1 to 100,000 . 1 ; 6 6 6 H- aw amd cas We 
88,000 i British Aluminium, Ord., 2,001 to 40,000 ee oe 5 | ee eo | 7 % i 7 9o 9 — 2 i 2 — à E1:8 | 46/8 
| De. do. 1 % Cum, Pret... a 6 | Nil | Nl 717% '7% 6—6 51— O 6 645 
90000 | Do. do. , 8 % Cum. Prei. 5 Nil | Ni 6% | 6% | — Na | n 
90,000 Bo. do. 1 FuningCer. . B , eu | $0 1 0 10 % 4 8/8 | Sv. 
800,0008 5 Ie Mort. Deb. Stoch Red. | Btock 5% | 56% | 5% 5 102 —100 100 —10 · | .. ^ .. 
800,000 | British Columbia E. Rail Def. Ord. Book .. — .. | 100 ps 6 6% | 6% | 16—l9xà | 16—19 | .. | : 
800,00 | Do. 59 Pref. Ord. took fi wo | . [54 5 4 1 109 —113 E 
moo | po vino bei leem.: c|$ | % % qb | iem mcs (m 
990000 | Do. $ Vancouver Power Debs., 1 to 2,200 | 100 bd d d | 108 —106 103 —106 103 » 
161.49 Te do. oum 5 17 à 6 6, 83 — ae oe 9 | 9 915 
1.415, Po. do. 5 Perp. Deb. Stock .. | Stock 5 b 8 5 112—115 — | u8 —116 115 113 
410,178 | Do. do. % nd Deb. Red. | 100 x: Sja 4% | 98 — 95 xa —95 98 
100,000 | British Insulated and Helsby Cables e. e] 6 10 8 8 8 8 7 | 61— 67 | i f 
100,000 | Do. do. 6 .Pref. ..  .. 5 | 6 6 6 6 6} 1— 6i : 
600,000 | Do. do. 44 * lst Mort. Deb. Red. | 100 4 4 4 | 104 —107 104 —107 : i 
213,000 | British Thomson-Houston 44 % 1st Mort. Debs. .. | 100 m 96 — 98 96 — 98 | ‘ 5 
%% | {British Wostinghouse 63, Pref, ite ee 8, 00% ũ »». „„ | Na] .. N— 39 N— 3 HS cere 
1,016, do. 4 % Mort. .. | 100 4 495, 4% | 80— 85 80 — 85 - 2s 
60,000 IBrowett, Lindley & Oo., Ord. . „ wet 4M Nil | Ni Nil | . | tk it fip H js i 
q t. 4l Nil | Nil "A | 14/6 to 1 14/6 to 15/0... .. : 
106,781 | Brush Electrical Engineering, Ord., 1 to 105,781 .. g Ni | Ni! Nil | 9495 2— i- E E 
Non-cum. ae ee 2 6 6 6 6 96 | l4— 9 | 1 2 — ee 
126, 0008 Do. 47 Bem b. Stock .. Stock 4 4 | u% | 97—99 97 — 99 
12, 000. Do. Pe and Deb. Stock Stock | B4 — 86 | 84 — 86 es ee 
100,000 | Buenos Ayres & Belgrano, 1 to 100, „ 8 4 3% | B— : 8-3 663 61/3 
40,000 Do. s: iid 6 96 Cum. Pref., 1 to 40,000 5 | e 6 6 % | 6 96 bEp— 56— 5g ee 
77 Do "B'"do.ltog50  .. .. 5 . 6 6 6% ym 5 — 54 53 is 
817,700 Do. 5% Deb. Stock 10 5% 5 84 | 106 —108 106 —108 N D 
190,000 Do. 6 2nd Deb. Stock ee ee 100 l ee 5 % | 5 b 102 —106 | 102 —105 104 ee 
105,000 | Calcutta Trams., 1 to 105.0000 .. ..| 6 . 6% | 8% 8 9.— 9 | — 92 : 
89,610 Do. 106,001 to 187,610 0 5 | F a b gs | 8% | | Bi— |^ glo 9 Bi. "Bn 
,000 Do. 43% lat Deb. Stock — .. — .. 100 : E 1 125 100—108 — | 106—109 | 108 
000 | Callender's Cable Construction shares — ..  .. 5 15 T 15% 11 — 12 | 104— 114 na! il 
40,000 Do. do. 596 Cum. Pref... T x | 5 | x: 5 5 5 4 — — | i 
800,000 Do. do. 44% lst Mort, Deb. Stock Red. | Stock 43 4 | 44% | 44% | 1080—11 | 1083—11 "s 
491,229 | Cape E. Trams., 1 to 491,222 .. — .. l „15 10€, | 59584! XR . 5 i 
450,000 | Castner-Kellner Alkali, 1 to 450000 ⸗B: >. 1 4 44 6 4 | 1&— là | 14— 1 | 29/4 | 22/6 
280,211 Do. do. 43 % lst Mort, Deb. Stock 100 4à 43 44% . 95 —100 $7 —102 100 = 
1,980,698 | Central London Railway, Ord. Stock e | Stock | 4 4 4 | 4 % | 88 — 90 88 — 90 90 | 8 
680,816 Do. do. 4% Pref. Btock .. Stock | 4 4 4 4 99 —101 99 —101 1003 993 
690,816 do. : do. Stock | 4 4 44 41% | B—8l "7 — 80 783 | Ti 
1,490,000 | City and South London Railw e e. 0. Stock | 81 9 » 14% | 40— 42 39 — 41 403 39 
86,000 n Co., 54 les More “Debs. "1 10 . B 5 ee 2 — 21 2 — 23 41/3 ee 
100,000 |{ — og o: 4100, and 601 to 11.000 of 460 Baa | | . | 590 | 695 |5% | 595 | $6 — 89 7 — 100 9u 97 
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| Btook Dividends for the Closing = 
NAME, Bhare, last four years, piden ne kr 
t 1902. | 1908. | 1904. | 1906. 
Dick, Kerr & "e ld. ä l a gi 10 E A — 14 111. 
° 0. Cum. ” , oe oe a ra 
Do. ão. 96 Deb. ee ee ee 100 ee 1 —107 104 i 
Dublin United rene (1896), 1 to 60,000 ..  ..| 10 EM 8 a 1 1 
Do. 4 Pret. between 1 and 60,0 10 w 6 6 6 14— 1 1 
Do. 4 Debs. ae ee e ee 100 oe 4 4 4 1 
Do. af 4 «B^ Deb: Book `. oe 100 ee af e 100 92 y 
Edison & Swan Utd., “A” shre., £8 på., 1109998] | 6 | Nil i 8| o. 1 12 15 
JN as ER e TF. 
Do. 5% 2nd Deb. Stock Prov. Certs. all pd. | 100 5 5 5 55 90 — 95 90 - 
Blectrio Construction 1 to 113,100 ee ee os 2 6 4 ee * 2 Ye 
Do. do. 7% Cum. Pref.,1 to 81,800 g q 1 q P 4 - 
General Electric Oo. (1900), 5 X, Cum. Pref. $a 10 5 5 5 ict 9— 97 9i- 
: do. 4% Mort. Deb. .. | Stock | 4 4 4 4 94 —98 ^ 91 - 
Gt. N. & Ci Rail Pref. Ord. A 4% 1 to 78,000 10 ee 8 4 4 84— 87 ^x 
Greenwood & Batley 7 f Cum. Pref. ue 140 x 7 7 7 107— 11i 1 
Do. do. 8 Mort. Debs. ee 100 . 5 5 5 100 — 101 100 M 
Henley s (ws T.). Telegraph Works, Due. ks T : 90 15 15 15 1 : 15 — 
Do. do. 4 Mort, Deb. Btock Btook d 4 109 —111 109. 
[] O. e i ee oe ee oe ee oe 51 5 T 
India-Rubber, Gutta-Percha & Telegraph Works. | 10 10 1 5 1096 17.— 185 17 - 
London United Trams (1901), 1 to 600% n ..| 10 . 6 8 T— 9 R ~ 
Do. do. 60,008 to 100,000 (£4 paid) . 10 x 8 6 8 14— 2 - 
Do. do. 596 Cum. Prei., 1 to 195,000 .. 10 e" b 5 5 9 — af 91- 
Do. do. 4 Ist Mort. Deb. Stock ee 100 oe 4 4 4 96 — 99 97 
Metropolitan Electric Trams, Defected. 1 Nil Nil Nil 8 . i = 
Do. 5 96 Cum. Pref. ite Ie $3 1 5 96 5 l — 1 f- 
Do. 44 M Deb. Stock Red. — ..  ..| 100 n ki ta à 102 —104 102 - 
Peebles (B.) & Co. 6 % Cum, Pref., 90,001 to 40,000 | 6 b 5 6 6 bà— 51 5- 
Potteries E. Tro., 20,001 to 40,000 4 60,001 to 54,500 | 10 . | 5 5 4 8— 9 8 - 
Do. 5% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 10 ee 5 5 b 8— 9 8 - 
Do. 44% Deb. Boon . 100 nl 4$ 43 43 108 — 106 101 - 
Tel Construction and Maintenance s 12 20 20 15 16 82 — 84 32 - 
4 4 101 — 108 
Undergd. E. R., Lon., 5 & Profit Shar, B. Nts. . sa a - 5 * 06 — 98 96 « 
Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 5 8 Nil Nil 11— 2 17 
Do. 6% C. P., 80,001 to 80,000 & 195,001 to 141,666 6 kis 6 Nil Nil 8 — al 8 4 
Do. 4% ist Mort. Deb. Stock .. - .. 100 i 4 4% | 4% 80 — 85 80 4 
EET. 
ELECTRICITY SUPPLY COMPANIES. 2 
| Í | « 
Bromley (Kent) E.L. & P., 141%  .. ..| 6 | 6 X 14% 65 y 
‘ do. 49 96 1st. deb. stock. .. 100 E s | i- ? A 
Brompton & Kens. Elec. Lt. Sup., Ord., 1 to 20,000 ! 6 | 8 10 10 ! i ee ar 
Central Biectrio Su or Guar. Deb re aa | oid H H | 
Charing Cross and Stand ectricity Supply 1 à H 3 d 
Do, «u City Undertaking” * dum ri. 5 45 9 1— 41 y 
[] 0. 1908 ee ee oe oe 5 oe y 4 — 4 
Do. do. 4% Deb. Stock Red. - ; 
Chelsea Electricity iz rd os oe e d 99 : | 10r rae s 
City of London Elec. Light iA Ord. à 001 110,596 | 10 X H | 10 — f 110 
Do, 44 Db. Bik., Berip (ae. at LIB) all pd x . 5 138 —136 1 
County of Durham Electrical Power, Ord. = " "s a ore gr 
Do. o. do. 5% Pref. . 5 5 K 5 5 um s ; 
N London Electric Lighting, Ord. 1—40,000 | 10 14 5 8 = 9 
6 0. 7 1 
Do. a 8 % Dor 88 — 60,000 10 6 « 8 6 111 — 121 
Do. do. 2nd Deb. .. | Btock ^ 9 x 
Edmundson's Electrio Corporation, On Shares i: : b ag d d y^ mar d: 
Do. 45 6% Cum. Pre. n 6 4 6 : $ E Hi [ 
. o. * E 
Folkestone, 1 to 10,000 " * - nas TA gm ar HS 8 ns A 
Do. 4 Gum. Pret. 1 to 10,000 „ 85 e | 5 8 ef 
Hove, 1 to 18, „ e * l 10 15 - 95 ii 8 " 
Do. New (£6 10s. Pad). | £8 | 7 : 91— 8i 
Do. 4% Deb. Stock CE . 100 = 9 nghi 
Do. 43 % Deb. Btock .. .. .. . 100 4 i : 833 
Kensington and Knightebridge Eleotrio Ord. — :. | 5 10˙ 13% | ast 105 yr 
: do. . 4% Deben. Stk. stock 4 4 EE 
London Electric Supply Corporation, Limited, Ord. | 8 NN 3 i S — 5 
i ; do. 6 % Pref... 5 6 6 im 
do. 4% 1st Mort. Deb. 6 6 Jap. 
Metropolitan Kleotrio Supply, 1 to 100 0. . | Stock 1 - o ; alla 
Cum. Pref. 171,106, £8 pd. 5 12 10 51— 6 
Do. Ist Mort. Deben. Stock .. 5 
Midland Eleotrio 55, Mort. Deben. Book Redem, | Stock à à 135 — 97 | 
Newcastle-on-Tyne, Po 75,00 4 * eu Eo sea | re mc 10 
Do. 5% Pref., 1 to 75,00 ⸗9»r:t1N1 . 5 E - 8% | 8 H— 47 i 
Notting Hill Electric Lighting J——— |! 10 || BG EE. 9 — 
Do. ~ do. 4% lst Mort. Deb... 100 4 : H „ 
Oxford, 1 to 96 and 407 to 18,810 ME $ 4 4 4 97 — 99 
NONE eb. Btook .. UM qc ed 100 E. í i 99 —101 | 
James an Mall nt. Ord. — ^! 10 = 
. dn Tee bimus! 5 Mi iag aag dap | Doo | 
U 0. T 
Bmithfleld Markets Electric Suppl. 5 | : i * * "d 96 — 98 
Do. do. do. 4% Deb. Stock Stock í i n Dx , 
Bouth London Electricity Supply Ord? | : : 4% 5 i 
South Met. Elec. Lt. à Powe Or-d. : 1 8 4 HE: LU P 
(Late Blackheath and Greenwich t & Pret.: . po| Ni 1% | 1 T 1 E ; 
Urban Electric Supply, Ord, .. * 15t Deb. Stk. | 100 a | a% | 103—106 | M 
Do, do." 6% Cum. Prot s 5| 5 % | ES |58] a 
C o. 1 ee — 
„ supply, Orde . ber Red 1 15 1% 14% iste | fears 
: o% : j ee 
(Originally 5 %—Red. to 43 % from Blst Dec., 1906.) 5 | § 5 i : : — * 
t Unless otherwise zig Aff lll quoted Mackay Companies, ord., 65—68. Pret. 16}—774. 
shares are fully paid, Interim c 
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PROCEEDINGS OF INSTITUTIONS. 


A New Single-phase Commutater Motor. 
By V. A. FynN, Member. 


(Abstract of Paper read before the INSTITUTION OF ÉLECTBICAL 
Exainesns, March 8th, 1906.) 


During the last few Fears quite a number of engineers bave 
been engaged in an attempt to produce a single-phase motor 
which could compare with its continuous current rival. As 
the railway problem has been principally in mind, these efforts 
have been restricted to types possessing a series characteristic, 
and consequently to motors unsuitable for most of the stationary 
work. There exists, however, a great demand for a “constant 
speed " machine, with great starting torque and high power factor. 
The motor to be described in this paper can be built with either 
shunt or series characteristic; the former class bas now been fully 
developed. 

No description of a modern single-phase commutator motor 
can be complete without a reference to the pioneer work of- Mr. 
Ll. B. Atkinson, who, in a masterly paper read in 1898 before 
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the Institution of Civil Engineers, described those forms from 
which all tbe modern single-phase commutator motors are directly 
derived, and dwelt at length on their several advantages and 
peculiarities. 

The fundamental form of the single-phase induction motor, as 
defined by Atkinson, is shown diagrammatically in fig. 1. The 
primary member is magnetised along an axis F by means of the 
winding s. The secondary member, which consists of an armature 
provided with a continuous current winding connected to a com- 
mutator, is short-circuited by means of the brushes co and DD 
along two perpendicular axes, one of which coincides with the 
field axis of the primary member or stator. This diagram and all 
the following ones represent two-pole machines, while throughout 


the armature winding is supposed to be of the Gramme-ring type, 


with the brushes bearing directly on the armature winding; and 
hence the axis of a field which could be set up in the rotor by a 
current passing a set of brushes will coincide with the axis of that 
particular brush set. 

Such a commutator motor bas all the characteristics of the asyn- 
chronous single-phase squirrel-cage motor; in fact, the latter is only 
a special case of the former. 

The motor in fig. 1 will not start; its power-factor is bad; it is 
very liable to spark at the commutator; and its output for a given 
weight is small. 

Early recognising the possibilities of this type of motor, the 
author subsequently set himself the problem of evolving from it a 
new motor, in which the above defects would be, as far as possible, 
eliminated ; and it is claimed that this problem may now be con- 
sidered as having been satisfactorily solved. 

The machine starts very well as a “repulsion motor.” In 
fig. 7 is shown one form of such a ‘repulsion motor.” The 
rotor is short-circuited along a fixed axis by means of the brushes 
cc; the stator carries the winding 8 which produces the field with 
the axis r. The axis along which the secondary member is short; 
circuited is displaced by a degrees with respect tor. It is fairly 
well understood how the magnitude of a affects the general per- 
formance of the motor, but we are afraid that the operation of the 
motor is often attributed to some peculiar repulsive effect between 
the short-circuited rotor and the stator field such as was discovered 
by Elihu Thomson in 1887. 

Now the term “ repulsion motor, although thorougbly justified 
when applied to Eiihu Thomson's original motor, is an entirely 
unsuitable designation for that type of motor to which it is applied 
nowadays. This confusion probably arose out of a misapprehension 
as to the true principles underlying the operations of machines such 
as are diagrammatically represented in figs. 5 and 7. These 
machines do not depend for their operation on Thomson's repulsion 
effect between a short-circuited coil on the rotor and the primary 
field. In fact, the Thomson effect in these machines 18, particularly 
at starting, directly responsible for a negative torque which can 
reach extremely high values in a bad design, and which is due 


to tbe current in those coils which are short-circuited under the 


brushes. | 
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We think it is much more correct to consider such motors as 
being "series induction machines"; it is a more ponderous 
denomination than tbe well-established term “repulsion motor,“ 
but it is at least correct and will avoid confusion, more par- 
ticularly as true repulsion motors as originated by Elihu Thomson 
are, we believe, still made use of. That the motors shown in 
figs. 5 and 7 are true series induction machines can be easily 
established. 

The running conditions are quite similar to those obtaining in 
aingle- phase induction motors, or single-phase shunt induction 
motors, as the author prefers to designate them. The theory of 
these motors has been fally set forth by him in an article published 
recently.* 

The machine shown in fig. 1 can be started as a series induction 
motor by opening one of the rotor short-circuits, say D D, and dis- 
placing the whole brush system in such a way that the brushes cc 
will short-circuit the rotor along un axis forming an angle a with 
the axis of the stator field as in fig. 2. After a sufficient speed has 
been attained the brushes pp may be short-circuited, and under 
these conditions the motor will operate as a shunt induction motor, 
but that component of the field produced by the stator which falls 
in the direction D n of the motor field will have a disturbing effect 
on the operation of the motor, because the phase of that component 
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will not be the same as the phase of the motor field produced by 
the current flowing in the p D circuit. 

A shunt induction motor, having its rotor short-circuited along 
two perpendicular axes, operates best when the axis of one of the 
short-circuits coincides with the stator field axis. If, for instance, 
a motor of this kind is running in a clockwise direction, and the 
brush system is displaced in the direction of rotation as shown in 
fig. 3, then the current in the p circuit will fall off while that in 
the o circuit will rise, the line pressure and the load on the motor 
remaining constant; on the other hand, if the brush system is dis- 
placed in a direction opposed to that of rotation, as in fig. 4, then 
e current in the p circuit will rise while that in the c circuit will 
fall. 

Either condition is detrimental to the working of the motor, and 
of the two the former gives the worst results. 


Fic. 6. FiG. 7. 


The direction in which such a motor will start depends on the 
direction in which the short-circuited brushes c c are displaced from 
their original position of coincidence with the stator field axis; and, 
with a constant voltage at the terminals, the torque obtained and 
the current taken depend on the amount of that displacement; but 
it is obvious that the brush system could not be displaced at all in 
any commercial machine. 

The disposition shown in fig. 5 allows of the direction of rotation 
being reversed by reversing the current either through 8; or 8, but 
there is no provision for regulating the starting current or the 
torque, and when the motor has been brought up to speed it shows 
the same disadvantages as have already been pointed out in con- 


* ELECTRICAL Review, February 9th and 16th, and March 2nd, 
9th and 16th, 1906. Sy 
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nection with fig. 3. The author, by suitably modifying the dis- 
position shown in fig. 5, gets over all these difficulties simply and 
effectively. The improved arrangement is shown in fig. 6; it 
makes it possible to reduce the current taken by the motor, when 
switched on to the mains, to any desired amount, and it allows of 
this motor being gradually started and brought up to its normal 
speed without the use of the usual resistances, transformers, or the 
like; all that is necessary is a switch such as is shown at H connected 
to the various tappings provided in the group sa. With the help of 
this same switch, the group 8, can be finally switched out altogether, 
thus enabling the motor, after it has been converted into a shunt 
induction machine, to work under the most advantageous con- 
ditions, current being supplied to the group si only. 

A comparatively small number of turns in the s group will be 
sufficient in most cases, since an increase in the number of these 
turns not only reduces the E. x. . impressed on the armature, 
and consequently the short-circuit current, but also iocreases the 


FIG. 8. 
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total number of turns in series across the mains, and consequently 
the total impedance of the motor; this rises the quicker because 
tbe turns of that group are increased which possesses the greater 
self-induction. With the same number of turns in both groups, a 
motor of this type will start light with somewhat less than its 
no-load current. 

The group sı provides the transformer field, whereas the moto? 
field is excited by the group s, the motor starts as a series induc- 
tion motor and the greatest torque is secured with the (p or) field 
brushes on open circuit; were they short-circuited from tbe very 
first, this short-circuit in the motor axis would necessarily alter 
the pbase of the motor field and bring it into nearer coincidence 
with the transformer field, thus increasing the phase discrepancy 
between the armature current (axis cc) and the motor field, and 
greatly reducing the torque. As the speed increases, this D circuit 
can be closed over resistances and these can be gradually cut out, 
the motor acquiring by degrees the characteristics of what is known 
as the asynchronous induction motor. If care is taken to close the 
D circuit at about synchronous speed, the resistances can be dis- 
pensed with, and they are not provided with the small motors. 


Although the motor is now running at practically normal speed, it 


will only be able to give little power if part of the group ss is still 
in circuit, owing to the weakening effect of this s, winding under 
these circumstances, and also because the densities in the motor 
will be below the normal. 

In order to gradually bring about the more advantageous con- 
ditions of fig. 1, and to raise the densities to their normal value, 
the lever E is gradually moved further and further until the whole 
of the 84 winding is cut out. A certain amount of speed regulation, 
however, can be secured by including more or less of the 8 winding 
in the motor circuit and still leaving the p brushes short-circuited. 

The conductors of the 8, group, when the latter is used only for 
starting, can have a comparatively small cross section. But when 
this winding is also to be used for speed regulation, the conductors 
will require to be larger. The stator winding can also be arranged 
in three divisions on the lines of the ordinary three-phase wind- 
ing, if this is a manufacturing convenience. 

A new, simple and effective method of starting and regulating 
such motors has now been described, but the motor still has a bad 
power-factor and a small oufput for a given weight, and is still 
liable to spark. 

Although the power factor can always be brought up to unity, 
and although the stator current can even be made to lead its 
E.M.F., it is not in all cases possible to achieve these results without 
impairing the efficiency of the machine. It is nevertheless always 
possible to obtain extremely high power factors without lowering 
the efficiency. 

The method by which the author varies the phase of the motor 
field in these motors consists in introducing into the circuit D p an 
auxiliary E.M.F. differing in phase from the E. Mu. F. (E R) in that 
circuit due to rotation in the primary field. The resultant of the 
two is then responsible for the motor field, and the autbor bas 
found that an auxiliary E. u. r. differing by about 90? from x R, or 
materialy in phase with the motor field, gives the best results. 
Under these conditions the greatest phase displacement of the 
resultant E. M. F. can be obtained with the smallest auxiliary E. u. F., 
and without materially influencing the motor field strength. 

Of course this auxiliary E.M.F. can be obtained from. any con- 
venient source, provided the periodicity is the same as that of the 
x.M.F. impressed on the stator and its phase a suitable one. The 
proper phase of the auxiliary E.M.F. to be applied to the D or c 
circuit pears a simple relation to the phase of the E. u. . (E) im- 
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pressed on the stator. In the general case indicated in fig. 8, let 
the brush system be so placed that one of the brush sets, c o for 
instance, forms an angle a with the stator field axis F ; then the 
phase of the auxiliary E.M.F. (rj) to be included in the p circuit, 
must differ by a degrees from the phase of E, and the vhase of Ez 
must differ from it by 90 + «degrees. Fora = 0 the phase of 
Ej becomes equal to the phase of E, and the phase of Ez is in quadra- 
ture with it. 

The author arranges to procure the auxiliary E. M. y. from the 
motor itself. We have seen that the motor field is practically in 
quadrature with the transformer field. The motor field will, there- 
fore, induce statically an E.M.r. in phase with the transformer field, 
and vice versd. If the auxiliary E. x. F. is then to be obtained from 
the motor itself, it can be got from the winding whose axis forms 
an angle of 29 degrees with the axis of the brushes to which it ig 

7L 
to be connected; it will then be acted upon by a field of the 
required phase. 

Fig. 9 indicates the position of these wind- 
ings for the general case illustrated in fig. 8, and, 
as will be seen from the performance curves of 
actual motors, annexed to this paper, this method 
of obtaining the compensating E. M. r. gives excel- 
lent results in practice. 

. The question of sparking is of first importance, 
and the difficulties met with in this respect gave 
some trouble and led to delay. 

To get over the difficulty completely, the author 
makes use of a continuous current and polyphase 
winding in his rotors, combined in such à way 
that, as far as the commutator is concerned, only 
the continuous current winding is operative; 
whilst both continuous and polyphase windings 
are 5 as far as the slip-rings are con- 
cerned. 
rotor winding space and copper. The commutator 
voltage depends on the continuous current wind- 
ing only. The polyphase winding is so disposed 
with regard to the continuous current winding, as to obtain at the 
slip-rings the highest possible voltage resulting from the combination 
of the two windings. 

For the case of a three-pbase winding (and this will mostly be 
used), the relative positions and the mode of connection of the two 
windings are shown in fig. 10. Since any continuous current wind- 
ing can be considered as a mesh-connected three-phase winding, this 


arrangement can be looked upon as the combination of a three-phase . 


mesh and star winding. The three legs of the mesh are designated by 
al, Az, as, Whereas 5;, be, bg stand for the three star legs, and Bi, Re, Be 
for the three slip-rings. The dotted lines show how the two must 
be inter-connected, the arrows indicate the momentary direction 
of the induced E. M. F. s, assuming a clockwise direction of rotation 
and a direction of the magnetic field from top to bottom of the 
sheet of paper. If a is the voltage per phase of the mesh, and b 
that of the star winding, then the maximum obtainable voltage 
between any two slip-rings will be = a + b ,/3. This winding 
makes it impossible for the brush sets disposed on the commutator 
to be at any time short-circuited, or even nearly so, over the slip- 
rings; a great number of turns will always be interposed. Tests 
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have shown that a motor provided with such a rotor can be fully 
compensated without raising by more than 2 or 3 per cent. the 
current taking its way over the slip-rings. 

The complete motor is shown diagrammatically in figs. 11 and 12 
in its two early forms, as arranged for “constant speed work." 
For the sake of clearness, the slip-rings have been omitted from the 
figures; they are connected to the points RI, 172, Rẹ of the rotor 
winding. ; | 

The arrangement shown in fig. 11 allows of the conversion of the 
motor from a series induction to a shunt induction machine by the 
gradual closing of the p circuit in combination with a gradual re- 
duction of the number of turns in the group Sa and, when desired, 
also in combination with a gradual decrease of the resistances 
inserted between the slip-rings. A reduction of the resistances 
inserted in the p circuit, and a reduction of the resistances between 
the slip-rings increases the shunt excitation; a reduction of the 
number of turns in the group ss after the motor has started 
reduces the series excitation. At first both methods were used 
simultaneously on account of sparking difficulties, and one was 
naturally led to simplify this disposition by leaving out the D 
circuit altogether. The motor shown in fig. 12 was thus evolved, 
and quite a number of such machines were executed, 


The best possible use is thus made of the 


e 
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The author thinks that although this last form of motor is simpler 
than that shown in fig. 11, electrically it is somewhat inferior. 

The conversion from series induction to shunt induction working 
cannot be effected as smoothly with the help of the slip-rings only 
(fg. 12) as it can with the help of the D circuit (fig. 11); and in the 
ormer case it is quite impossible in practice to avoid a very 
marked falling off in the starting torque curve, which makes this 
form of motor unsuitable when heavy and sustained starting torques 
are required. For light work, however, it is very useful, and its 
power factor under normal working conditions approaches unity. 
On the other hand, the starting torque curve of the motor in fig. 11 
(with or without the help of slip-rings) is an almost straight line, 
and the motor in this form can be used in all those cases in which 
heavy and sustained starting torques are required—for instance, 
for lift and similar work. ; | 

The slip-rings are a very unwelcome complication, at any rate 
for smaller machines, but a way was found of doing without them 
by simply suitably dimensioning the rotor winding. The experience 
gained during the numerous tests which were carried qut on such 
machines at one time or another led to the fuller recognition of 
the factors influencing the process of commutation, and showed the 


way to the correct design of such armatures. 
(To be continued.) 


The Science of Illumination. 


AT à meeting of the Illuminating Engineering Society held at New 
York, Mr. Victor Rettich read a paper on The Inverted Incan- 
descent Gas Burner,“ in the course of which he described the various 
existing types of "downward" lamps. He said that when the 
gas was burnt downwards at a low pressure, and all the parts of the 
lamp were cool, the gas was enabled to give kinetic energy to the 
surrounding air, but when the heating process had started, convec- 


tion interfered with the flame unless the pressure was sufficiently 
Various 


strong to overcome the upward tendency of the heated air. 
means of overcoming this difficulty had been tried. Generally 
speaking, inventors had been imitating the form of the electric 
lamp, and had not paid enough attention to the nature of the 
mantle. The inverted lamp was found to act admirably in the 
bands of experts, but somehow the American user had not taken 
kindly to it, and the New York fire underwriters opposed it because 
sundry fires had been occasioned. by its use. The defects of the 
downward incandescent gas lamp were:— Danger of falling par- 
ticles; carbonisation ; flashing back ; delicacy of mantle suspension ; 
flickering light at low pressure ; discolouration of chandelier arms ; 
diffieulty of attaching lamps so that they would be gas-tight in the 
required position; liability of breakiug mantles when removing 
glassware ; too much heat thrown off in proportion to the amount 
of gas used. e 
Mr. E. L. ELLIOTT, one of the managers of the Society, read a 
paper on “The Luminous Arc." He remarked that although the 
invention of the enclosed arc lamp had not been a theoretical 
improvement, yet its higher practical efficiency drew attention to 
the fact that there was such a thing as “ quality " in illumination as 
in everything else. With more accurate methods of measuring 
illumination, the shortcomings of the enclosed arc lamp were 
becoming more generally recognised. Research had perfected the 
carbon with reference to withstanding disintegration, and experi- 
menters were now looking in an entirely opposite direction, and it 
was found that there was a higher illuminative efficiency from 
Incandescent gases than from the incandescence of amorphous 
carbon. These facts were recognised as long ago as 1836 in 
England, but they had recently been rediscovered by Bremer. By 
introducing salts of calcium into the carbon, the arc itself was ren- 
dered luminous, the resistance of the carbons was lowered, and the 
rods could be used farther apart. This type of, lamp had been 
designated the “flame arc lamp.” but it would be more scientific- 
ally accurate to call it the "luminous arc." The light from the 
luminous arc was very good for exterior use, and differed in colour- 
quality from the old arc light, the blue rays of which were easily 
absorbed in foggy weather, or in the smoke-laden atmosphere of 
cities. The carbons, moreover, could be made to preduce different 
colours, and the white luminous are was as near to sunlight 
n chemical quality as it was possible to imagine. Mr. Elliott 
claimed that the luminous are lamp was five times more efficient 
than the enclosed electric are. The price of the carbons was higher, 
but the cost of carbons per candle-power per hour was the same. 
The use of the luminovs are had led to considerable. modifications 
in the mechanism of the lamp, and the carbons were now generally 
arranged side by side as in the old Jablochkoff “candles.” Blonde! 
bad devised a lamp in which one carbon was arranged above the 
other. The real virtue of the luminous are light lay in the com- 
ae of the carbons, which the different makers claimed to be 
ls secrets. In conclusion, Mr. Elliott mentioned a new German 
bords in which the luminous are was enclosed and the carbons 
placed m & mereury vapour, & small quautity of mercury beiug 
Were 0 $ in. from the bottom of the carbons. These lamps 
M w to have a life ranging from 1,200 to 1,600 hours. 
Ee 8. KELLOGG also read a paper, on Illuminating 
improved us rom the Architect's Standpoint,” and averred that the 
95 emi brilliancy of modern lamps was leading to a waste 
Era 5 Manufacturers used to say, “ We will give you the 
RM von 5 m alf the money,” but now they were saying, “We will 
of the li he e the light for the same money.” The wsthetic value 
call for Ea was all-important to the architect, and he often had to 
sary. Ther Which involved a greater expense than scemed neces- 
mination Tho great. need for a standard method of rating illu- 
. e specification of mean spherical candle-power "' 


was not reliable, and a rating of the lower hemisphere was desir- 


able. 

In the resulting discussion of the three papers taken together, Mr. 
E. C. Brown said he had used the first inverted gas mantle 
ever imported into the United States. The mantle lasted eight 
montbs. Nevertheless, he stil] used the older form of lamp. 

Dr. CLAYTON H. SHARP, of the Electrical Testing Laboratory, New 
York, gave full details of the composition and action of the thoria 
and ceria mantle, and referred to the researches of Prof. Rubens, of 
Berlin, and of Dr. E. L. Nichols, of Cornell University, N.Y. He 
said that the actions of the gas mantle and of the electric luminous 
are were scientifically identical. In the former the Bunsen flame 
produced great heat without light, and the mantle converted the 
heat into light, the mantle being of about the same temperature as 
the flame, so that there was but little loss of energy. In the 
flaming electric arc the continuous supply of heated gas was acted 
upon by the metallic earths, as in the other case. 

Dr. E. L. NicBors, who happened to be present, said that bis 
researches showed that temperature was the important factor. 
Some bodies were only luminescent (i.e, phosphorescent or 
fluorescent) at the temperature of liquid air, while others needed 
the heat of the Bunsen burner. The light from the incandescent 
mantle was peculiar in that it extended over a much wider range 
of the visible and invisible spectrum than that of any other 
artificia] illuminant. 

Mr. W. D'A. Ryan, of the General Electric Co., West Lynn, 
Mass., showed diagrams of test curves of the Magnetite, Bremer, 
Excello, Siemens and Bausch electric flame are lamps. The first 
four named gave a better horizontal distribution, and were the 
more suitable for street illumination. The Bausch lamp gave a 


good vertical illumination. 


THE ROYAL SOCIETY CONVERSAZIONE. 


THERE was a large number of exhibits at the first annual 
Royal Society Conversazione on May 9th, and a considerable 
number of these were of interest to the electrician or to the 
physicist. 

The portable wireless telegraph apparatus exhibited by 
Sir Oliver Lodge and Dr. Alexander Muirhead shows how 
much scientific knowledge and practical experience has been 
able to effect in reducing the weight and bulk of this class 
of apparatus. The leading idea in the design of this appa- 
ratus is the utilisation of the electric valve, to enable a much 
smaller coil to be used to charge the aerial conductors to the 
discharging potential. The aerial conductors are of a special 
highly efficient and very light construction. They consist 
of two horizontal wirework rectangles supported on bamboo 
poles at a vertical distance apart of about 40 ft. Each 
rectangle is connected to an opposite pole of the coil (through 
the electric valve), neither rectangle being connected to earth. 
The exciting electric current is obtained from a dynamo 
mounted on a bicycle frame and driven by the crank gear. 
Lodge's disk-oil-mercury coherer, with a telephone receiver, 
is used. The apparatus is chiefly intended to be used for 
military field purposes. It is available for communicating 
across country for distances up to 50 miles, or to 150 miles 
over sea, Each of the two boxes containing the apparatus 
weighs about 65 lb., and the two may be suspended as 
panniers on the back of a mule. 

Mr. W. Duddell exhibited his apparatus intended to 
demonstrate some mechanical and electrica] phenomena 
occurring in the telephonic transmission of speech. Curves 
were shown on a screen, representing the simultaneous move- 
ment of the microphone transmitter diaphragm, the current 
flowing into the telephone line, the current received at the 
far end of the line, and the movement of the receiver dia- 
phragm when sounds or speech are being transmitted. The 
similarity of, and. the difference between, these four curves 


can be examined by the aid of the apparatus, and the dis- 


tortion and attenuation produced by the resistance, capacity, 
and self-induction of the line cun be demonstrated, as well 
as the distortions produced by the diaphragms of the trans- 
mitter and the receiver. The characteristic shapes of the train 
of waves corresponding to each vowel sound were shown on 
the screen, and their dependence on the pitch at which they 
were sung. | 

Interesting photographs of electrical discharges at atmos- 
pheric pressure and in vacuo were exhibited by Mr. Kenneth 
J. Tarrant. The photographs showed the effects obtained 
from an iuterrupted continuous current, and from a high 
frequency oscillating one, also between parallel conduttors, 
both insulated and bare, of varying capacity and with various 
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condenser conditions. The spiral or vortex nature of the 
discharge was clearly shown in some of the photographs. 

Sir James Dewar exhibited metal jacketed vacuum vessels 
for the storage or transport of liquid air. The vacuum in 
the hollow walls of these vessels was maintained by cooled 
charcoal, which at low temperatures absorbs a very large 
volume of air. The envelopes may be made of brass, copper, 
nickel or tinned iron, the necks being made of a bad- 
conducting alloy. The necks are covered with inverted 
silvered glass test tubes, which act as stoppers, and at the 
same time utilise the cold of the slowly evaporating liquid. 
The efficieney of the best metallic flasks is equal to that of 
the average silvered glass vacuum vessels now generally used 
in low temperature investigations. 

Lord Blythswood exhibited some very fine arc spectra 
produced by a Blythswood concave diffraction grating. 
The radius of the grating was 10 ft., the first order 
spectrum being photographed, and the total length of the 
spectrum was 40 in. Salts of the elements were fed into a 
carbon arc on a 100-volt circuit. 

Prof. Wyndam Dunstan exhibited a number of new and 
rare minerals from Ceylon. Many of these minerals have 
been collected during the progress of the mineral survey now 
proceeding in Ceylon in connection with the Imperial Insti- 
tute. The wide distribution of radio-active minerals, 
especially thorium and uranium, is of interest. 

Dr. P. E. Shaw exhibited his electrical measuring machine. 
In this machine the principle of electric touch is utilised, 
instead of mechanical touch, whjch is used in machines of 
the Whitworth type. The framework and feeding mechanism 
of the machine are somewhat similar to that of a Whitworth 
machine, but contact between the sliding bars of the machine 
and the gange or piece being tested is indicated by the 
closing of a telephone circuit when contact is made. The 
ends of the ‘sliding bars are rounded, so that contact is 
made at a point, and errors in the flatness and parallelism of 
the ends of the gauge can thus be detected. The 
atrain in a machine of this type is negligible. The machine 
exhibited measured easily to a quarter-millionth of an inch, 


and with care might be used to detect a difference of a 


millionth of an inch. The machine is described in the 
Proc. Roy. Soc., Vol. 77, A. 518. 

Mr. E. G. Rivers exhibited an electric heater constructed 
on a new principle. The object in view is to secure a large 
heating surface at a moderate temperature, and the method 
exemplified is the use of silicated carbon upon a terra-cotta 
base, forming an “element.” These elements assembled 
together, constitute the heater. The current taken by one 
element at 200 volts is 15 of un ampere, and the heater 
exhibited, having 124 sq. ft. of heating surface at 205° F., 
takes 3°5 to 3°75 amperes. This will warm a room 12 ft. x 
12 ft. x 10 ft. high at a cost of about 1,,d. per hour, at 
IId. per unit. 

here was a considerable number of exhibits by the 
Director of the National Physical Laboratory. One of these 
was an apparatus for testing the strength of materials at 
very high temperatures. The apparatus consists of a small 
electric furnace of the horizontal type. The specimens to 
be tested are in the form of rounds disks, 20 mm. in 
diameter, and 3 mm. thick. The method is available for the 
study of refractory materials such as are used for the linings 
of steel furnaces and for water-tube boilers, for the various 
kinds of firebrick, and, in short, for the study at temperatures 
between 800° and 2,500° C. of any substance not rapidly 
attacked by carbon or by a strongly reducing atmosphere. 
The specimen is supported at about the level of the electrodes 
on a shelf in a vertical graphite tube, open below. A 
definite load is applied to the centre of the disk, by a thin 
vertical graphite rod suitably guided. The temperature at 
which the sample breaks or begins to yield, can be determined 
with considerable accuracy by a suitable optical pyrometer 
focussed on the lower side of the disk itself. 

Another exhibit from the National Physical Laboratory 
was the Picou permeameter. This instrument, the invention 
of M. R. V. Picou, is designed for testing the magnetic 
permeability of rods or strips. The test piece is clamped 
between a pair of yokes, which can be put magnetically 
either in series or parallel, and by means of independent 
magnetising coils wound on the yokes, exact compensation is 
obtained for the reluctance of the yokes and the four joints. 


` 


When this compensation has been effected, the corresponding 


value of B is obtained from the throw of a ballistic galvano- 
meter, the magnetising H being applied by a third coil round 
the test piece. | 

Prof. S. P. Thompson delivered, during the evening, an 
interesting lecture with experimental and lantern demon- 
strations on the electric production of nitrates from the 
atmosphere. This subject was first brought into prominence 
by Sir William Crookes’s presidential address to the British 
Association some years ago. He pointed out that the natural 
supply of manures would soon become exhausted, and that 
the wheat crop necessary for the maintenance of the ever- 
increasing population of the earth could not be produced 
unless some cheap way were discovered of manufacturing 
nitrates from the nitrogen of the atmosphere. 

Prof. Birkeland appears to have made considerable pro- 
gress towards the desired end. The calcium nitrate process 
of Birkeland and Eyde has been at work for more than a 
year at Notodden, in Norway. The special feature of their 
apparatus is the furnace in which the synthesis of the 
nitrogen and oxygen of the atmosphere is effected. Electric 
discharges are produced by alternating currents at 3,000 
volts between copper electrodes. These discharges are spread 
out into a disk formed by placing the spark gap between the 
poles of a powerful electro-magnet. Through this disk, which 
may be 6 ft. in diameter,.a gentle current of air is passed. 
The nitrous vapours with which the air is thus charged are 
passed through absorbing towers, where they are absorbed 
in water and in quicklime, the whole of the products being 
converted into calcic nitrate, which is concentrated. This 
product is used for agriculture (being equal in value to Chili 
saltpetre), and in the dye-stuff industry. The power is 
farnished by waterfalls. One kilowatt is capable of pro- 
ducing 500 kilogrammes of nitrate per annum. 


PARLIAMENTARY. 


L.C.C. Tramways. 
(Concluded from page 777.) 
THURSDAY, May 10TH. 


On Thursday last week Sir Lewis Melver's Select Committee of 
the House of Commons announced its decision on the L.C.C. Tram- 
ways Bill, which bad occupied the Committee for the whole of the 
previous week. 

The CHAIRMAN said that the Committee fuund the preamble of the 
Bill had been proved, with the exception of the tramways in the 
Edgware Road. That decision also affected the Bill of the Middle- 
sex County Council for tramways in the same thoroughfare (the 
Bill was taken with that of the L.C.C.), and the preamble of that 
Bill was accordingly found not proved. With regard to the Em- 
bankment Tramways aud the trams over the. bridges part of the 
scheme, the Committee amended the scheme in several particulars. 
It was decided that a width of 2ft. of pavement must be thrown 
into the roadway of Westminster Bridge on either side of the 
bridge, the tramway lines to occupy the centre of the. bridge, and 
not the down-river side as the Bill proposed. Certain powers were 
also given to the police in regard to the stopping of the trams on 
certain occasions. As to the Embankment portion of the project, 
pending the widening of Blackfriars Bridge, the Council's tramways 
were to have a terminus at the corner of John Carpenter Street. 
The Committee further imposed the condition that the lines were 
to be constructed within five years, instead of the seven years pro- 
vided by the Bill, the period to coincide with the five vears allowed 
to the Corporation for the widening of Blackfriars Bridge. 

- The Bill was then ordered for third reading. 


North-East London Railway Bill. 


THIS measure came before the Unopposed Bills Committee of the 
House of Commons on Friday last week. 

Sir Dovaras Fox, the engineer to the promoters, said that the 
Bill proposed to authorise the taking of two additional pieces of 
land, and to raise additional capital to the extent of £250,000 for 
rolling-stock, &c. 

Sir CHanpos Leica: Have you raised any capital yet? 

Sir Doveras Fox: Very little. I can tell you what we have 
done. We have set out the whole of the line, and the whole of the 
working drawings have been prepared. 

The CHAIRMAN: What was the original capital ? 

Sir DoreLas Fox: £3,000,000. Witness said that ft was pro- 
posed to pay interest on the new ‘capital. The line, he said, in 
reply to the Chairman, was about 15 miles long; 4 miles of it was 
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in tube, and the cust per mile was about £450,000 for the tube part, 
and £80,000 for the open line. 

Lord RoBerT CECIL: About £200.000 per mile on the average? 

Sir Doveras Fox: I think it is £260,000. It is a very moderate 
cost. 

The Committee allowed the Bill to proceed. 


Metropolitan District Railway Bill. 


THE Select Committee of the House of Commons, presided over by 
Sir Geo. Doughty, on Tuesday, May Rth, considered the Bill pro- 
moted by the Metropolitan District Railway Co. 

Mr. Freeman, K. C., who, with Mr. Clode, appeared for the pro- 
moters, said it was an omnibus Bill dealing with a number of 
different matters. The principal objects of the Bill were for making 
a number of small railways, which were mostly widenings of 
bridges on which the railway went. There was no opposition to 
that. There were also certain provisions relating to capital to 
which there was no opposition, and several miscellaneous matters, 
The only two points which he would deal with were matters on which 
there was opposition from the Corporation of the Albert Hall and 
the London County Council, There was a proposal in the Bill to 
construct a subway from South Kensington Station to the Albert 
Hall, which was a proposal tbat had been several times before 
Parliament. Two or three portions of the subway were already in 
existence, and it was proposed to unite them up and make a com- 
plete sabway. 

Mr. MacosocnHir, interposing on behalf of the Corporation of 
the Albert Hall, said that. his clients were prepared to accept the 
protective clause offered by the company. 

Mr. FREEMAN said that, with regard to the opposition of the 
London County Council, it was over the taking in of land at Lillie 
Road, Fulham Read, and Back Church Lane, Hammersmith. The 
company felt that the Council ought to pay for the land in Fulham 
Road, while the company would hand over the land in the other 
two places. 

Sir Gro. GIBB (chairman of the company) was examined, aud 
said the company were quite willing to vive the land in Fulham 
Road for a street improvement if the Committee considered that 
they ought. 

Mr. Tarnor for the L. .'.) said that the proposal of the County 
Council was to have the equivalent of the land taken at Lillie Road 
and Back Church Lane given by the company, while they were 
willing to pav for the land iu Fulham Road. 

The CHAIRMAN said it seemed that the giving of the land in tlie 
Fulham Road would be assisting a great public improvement. 

Mr. TarhboT said the proposal of the County Council dealt with a 
matter of principle. 

‘The ComMITTEE eventually decided to pass the preamble of the 
Bill, and ordered that the County Council should pay for two of the 
sites, and that the Fulkam Road site should be viven tu the publie 
by the company. . 


North-West London Railway Bill, 


Tuais Bill came before Mr. Compton Rickeft's Select Committee of 
the House of Common: last week. 

Mr. BAL TOR BROWN, K. C., for the prcmoters, explained that 
it was an extension of time Bill, and also sowght to authorise a pro- 
ported extension from the Marble Arch to Victoria. One reason 
why the railway had not vet been constructed was that it had been 
hoped that a physical connection might be formed with the Central 
London Railway. Another reason was that the proposed extension 
was not included in the former Bill. and the whole project had 
been hung up pending the publication of the Trathe Commission 
Report. After protracted negotiations with the Central London 
line it had been found that a physical connection was impossible, 
With regard to the Traffic Commission Report, that had stated that. 
the opinion of the Commissioners was in favour of such a line as 
that proposed, including the extension to Victoria. The Commis- 
gioners of Woods and Forests had agreed to the railway passing 
under Hyde Park, and had given the promoters a piece of land in 
the Park near St. (George's Hospital, where an exchange station 
with the Brompton, Piccadilly and Great Northern Railway would 
be made. At Victoria there would be inter-communication with 
the L.B. and S. C. Railway and L.C. and D. Railway Co.’s lines. 
The promoters of the extension were the promoters of the original 
liue—the Brush Electrical Engineering Co. With a tube 11 ft. 84 in. 
in diameter, the line ax it stood was estimated to eost £1,580,821, 
while the electrical equipment would ecst £450,000. 

Mr. W. L. Mapcors, a director of the Brush Electrical Engineer- 
ing Co., was called, and stated that the railway from Cricklewood 
to Victoria was just under six miles in length, and the distance 
would be covered in 17 minutes. The fares bad not yet been 
decided. Ifthe Bill were passed his company would invest £100,000 
in the scheme, and there would be no ditheulty in raising the rest 
of the £3,000.000 capital. He thought that his company having 
persevered with the scheme had a right to the contract, but there 
was no agreement as to that. 

WITNEss, under cross-examination by Mr. Freeman, K. C., who 
appeared for the Duke of Northumberland and other petitioners 
against the Bill, said that the line would have to carry 36 millions 


of passengers at 2d. to pay 5 per cent. on the capital all round.“ 


Replying to further questions, Witness said. that the power for the 
compulsory taking of lands by the company came to an end last 
year, but by this Bill it was proposed to revive and extend those 
powers. 


On Thursday, May 10th, the CHAIBMAN said that the 
Committee had given particular attention to the question of 
finance. If they passed the preamble they would impose a 
time limit within which the railway was to be commenced and 
the capital substantially raised. The Committee further desired 
that the £100,000 which the Brush Co. bad undertaken to subscribe 
should be in some way or other a matter of contract, and if that 
company secured the order for the plant it should be on fair and 
equitable terms to be decided by an independent referee or 
arbitrator. 

A number of witnesses having been called in support of the 
scheme, the Committee adjourned. | 


~» 


Edinburgh Corporation Tramways. 


A SELECT CoMMITTEE of the, House of Commons, presided over by 
Mr. J. W. Wilson, last weck considered the Bill promoted by the 
Edinburgh Corporation which, amongst other things, sceks to 
authorise the Corporation to construct additional tramways, and to 
convert existing tramways for electrical working. Mr. Pembroke 
Stephens, K.C., and Mr. Maconochie represented the Corporation, 
and Mr. Balfour Browne, K.C., and Mr. Hutchinson appeared for 
the Edinburgh and District Tramways Co., who opposed the tram- 
way portion of the Bill. 

Mr. STEPHENS, in opening, stated that the Corporation were the 
owners of all the tramways in the city, with the exception of two 
amall portions which were subject to the rules of purchase. There 
was one old horse tramway and all the others were cable. The 
Corporation were proposing by the Bill to cable or electrify the 
extensions they wished to make, and it was considered most desir- 
able. The tramways were worked now by the company under an 
agreement with the Corporation. By this agreement the Corpora- 
tion were empowered to construct such new tramwaysas they migbt 
deem expedient. Apparently for the first time since the agree- 
ment was made, the company were objecting to all the tramway 
proposals in the Bill. 

Mr. BALFOUR BRowsNE said the matter of the Gilmore Place horse 
tramway wasa question of argument on the agreement; but the 
Broughton tramways were a metter of evidence. He admitted 
that the Corporation had the right to propose to work the tramway 
by electricity, but it was for the Committee to say whether it would 
be a convenient thing to use electricity for this tramway, seeing 
that it connected with a cable system. That the Gilmore Place 
tramway was a horse tramway was absolutely due to the default of 
the Corporation. The conteution of the company was that if this 
tramway was converted it must be to cable and not electricity. 

Mr. PEMBROKE STEPHENS intimated that it was the intention of 
the Corporation to work the new tramways, and the reconstructed 
horse tramway, by electricity. 

Mr. BaLFouR Browns said that If the Committee allowed elec- 
tricity, the company must work the extension; and he asked if it 
was not for the convenience of the public to have one system 
throughout, which should be cable. 

Mr. P. STEPHENS pointed out that by the lease it was open tu the 
Corporation to have cable or electricity, and they must not be shut 
out from getting the best system. 

After further argument, the CoMMITTER decided that the Gilmore 
Place tramway should be cabled, as they pointed out that it would 
be abaurd to electrify a quarter of a mile of tramway at the end of 
along tramway not electrified. Had the Corporation’s intention 
been to convert the four miles of tramway for electric traction 
the question would have been very different. 

The question of the Broughton Street new tramway and the 
Canonmills extension was then gone into, and evidence was called 
in support of the schemes. The Committee decided to allow the 
construction of the tramways, and to confine themselves to the 
question of what the system should he. 

Sir Rorrrt Cranston (Lord Provost) gave evidence to the 
effect that the new line would join the Leith tramways, with 
respect to which the Corporation had the right to purchase one 
half. He considered that the electrification of this line would 
be a great advantage. There would almost immediately be develop- 
ments in electric traction at Joppa and from Dalkeith to Liberton. 
They were not making arrangements simply for the present but also 
for future development of the tramway system. 

Mr. BALFOUR Browne said the company's contention was that 
they would be under the obligation of working tramways which 
would not be remunerative, and they would be bound to get cars 
which would be on their hands at the end of the lease. 

The Committee having consulted, the CHAIRMAN said they felt 
that when a great Corporation like Edinburgh came and said the 
tramways were necessary, the Committee were almost bound to 
accept it. The Committee and Parliament were not responsible for 
the agreement or the arrangement between the Corporation and the 
company, and he presumed that the advantages and disadvantages 
had been weighed by the parties entering into the arrangement, 
and there was no doubt a certain amount of risk. Ifthe lines were 
electrified, the cost of the working would not be more and the cost 
of rolling stock would not be more, although a few more cars might 
have to be bought. Consequently, they had decided to allow the 
proposals of the Corporation, 
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London Outer Cirele Railway. 


A SELECT COMMITTEE of the House of Commons, presided over by 


Sir George Doughty, commenced on Tuesday the consideration of 
this Bill. Mr. C. A. Cripps, K. C., Mr. Fitzgerald, K. C., Mr. 
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Hutchinson and Mr. Lyndon Macaseey appeared for the promoters. 
There were altogether 26 petitioners against the Bill, including all 
the railway companies with whose lines it was proposed to form 
junctions; a number of local authorities ; and a number of private 
persons. "M 

Mr. C. A. CRIPPS, K.C., said that the proposed railway would be 
324 miles in length, and would serve a rapidly developing suburban 
district. Altogether a capital of £6,000,000 would be required, but 
evidence of well-known financiers would be called to show that no 
difficulty was anticipated as to the raising of the capital. Power 
was taken in the Bill to work the railway by electricity under what 
was known as the single-phase system, and a sum of £500,000 was 
put down in the estimates for an electric generating station. It 
was, however, thought that possibly that sum would not be required, 
because electricity might be obtained from some of the large sources 
of supply being proposed at the present time. The estimated cost of 
actual construction, including land, was £3,320,000, but that did 
not include the equipment. Dealing with the line proposed, Mr. 
Cripps stated that it would commence at Feltham with a junction 
with the London and South-Western Railway, and would eud at 
West Ham with a junction with the London and Tilbury Railway. 
It was proposed to join up the following lines at the following 
places :— The Great Western Railway at Southall; the new line of 
the Great Western and the Great Central Railways at Northolt ; 
the Metropolitan District Railway near Wembley ; the Great 
Central Railway near Wembley; the London and North- 
Western Railway near Wembley; the Metropolitan and 
the Great Central Joint Railway line between Wembley 


‘and Kingsbury; the Midland Railway near Hendon; the 


Great Northern Railway near Finchley ; and the Great 
Eastern Railway at Tottenham and Ilford. The chief opponent 
of the new line was the Great Eastern Railway, who had the bulk 
of the traffic at present from the North to the South. A railway 
such as that suggested was recommended by a Parliamentary Com- 
mittee as far back as 1863. In 1882 a Bill for such a railway was 
sanctioned, but the scheme fell through, and later a Bill for a 
railway of somewhat similar character was sanctioned, and this 
also fell through. The promoters of the scheme included Lord 
Fortescue, Sir S. Montague, the National Electric Construction 
Co., and others. 


Metropolitan Railway Bill.—This Bill, which provides for the 
enlargement and improvement of Baker Street station and the 
acquisition of additional lands at Ickenham for & goods yard, 
should have come before Sir G. Doughty's Select Committee of the 
House of Commons on Tuesday, May 8th, but no opponents 
AEDEM and the Bill was referred to the Unopposed Bill Com- 
mittee. | | 

Ascot District. Gas (Electric Lighting) Bill. This Bill came as an 
unopposed measure before the Chairman of Ways and Means on 
Thursday, May 10th, and was ordered to go for third reading. It 
gives the existing gas company power to supply electricity. 


London County Council (Electric Supply) Bill. 
(Continued from page 779.) 
WEDNES DAY, May 9TH. 


Mr. Riper was again in the witness chair, and replying to membeis 


of the Committee, he said that it was true that coal could be pur- 
chased at the pit’s mouth, say at Nottingham, at 4s. less than the 
19s. 6d. in his estimates; but he did not think that the saving would 
cover the cost of transmission. 

Mr. RUTHERFORD asked the witness whether the Greenwich 
generation station was not, as a matter of fact, out of date, and did 
ne not know that all plant erected during the past 25 years had 
become obsolete within the last 5 years? Mr. RIDER answered 
these questions by saying the Greenwich station was thoroughly up 
to date and efficient. Of course, plant did become obsolete in 
time, but he had no idea of scrapping the plant at Greenwich, and 
starting afresh. 

Questioned in regard to Clause 35, WiTNEsS said that in his 
opinion it ought to apply to all authorised distributors whether 
taking a supply from the Council or not. 

Mr. RoBERT Hammonp, M. I. E. E., &., consulting electrical 
engineer to the L. C. C., was then called, and submitted a large 
number of tables dealing with the subject of electricity supply in 
London. From one of these tables, which showed the capital 
expenditure by authorised distributors, it appeared that the capital 
expenditure on electricity undertakings by local authorities was 
as follows : —Within the County of London, £4,877,303 ; outside the 
county, but within the area covered by the Bill, 21,725,143; thus 
giving a total of £6,602,446. In the case of companies, the figures 
were :—Within the County of London, £11,613,809 ; outside but 
within the area covered by the Bill, £246,259; a total for the com- 
panies of £11,860,068. Adding the two totals, it would be seen 
that the total amount of capital expenditure by authorised 

distributors, both inside and “ outside“ the county was £18,462,514 
The same table showed the maximum load in kilowatts, the plant 
capacity in kilowatts, the capital expenditure on generating plant 
per kilowatt of plant capacity, and the total capital expenditure per 
kilowatt of plant capacity. Dealing with these matters separatel 
Witness explained that in the case of local authorities the 1 
mum load in kilowatts was: — Within the county, 20,881 Kw. ; out- 
side the county, but within the area covered by the Bill, 10,931 kw 
In the case of the companies the figures were -—For companies 
within the county, 80,195 ; without, but within the area of the Bill 
1,033, "The plant capacity of the local authorities within the county 
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was 36,714 K w.; without the county, but 
by the Bill, 22,340 KW.; while the plant c 
within the county was 120,026 Kw. ; and 

within the area covered by the Bil 2,43 
total plant capacity of 58,054 Kw. for tl 
122,458 Kw. for the companies, or a combi 
Coming to the other sections of the table, 
the capital expenditure on generating plai 
capacity averaged 444 94 for local author 
and £3674 for local authorities outside 
covered by the Bill, the average of the t 
watt on the plant. In the case of the com 
Companies within the county, £51°67 ; * 
within the area in the Bill, £41 74 ; the à 
case being £51:47. It would be seen, the 
capital expenditure on generating plan 


‘capacity for both companies and local aut 


out the County of London worked out at 
capital expenditure per kilowatt of plant 

for local authorities, within the count 
authorities without the county, giving à 
the case of the companies the figures were 
within the county, and £91°12 for comp 
viving an average of £9665. For the wh 
fore, was £91:85, for companies and local 


THURS DAY, May 1 


Mr. HAMMOND, continuing his evide: 
tables, among them one dealing with the 
various local authorities distributing c! 
the figures for 1905 were :— 


Authority. N . "n 
EN NN E E | 
Battersea .. £216,723 £4, 
Bermondsey... | 106,669 
Fulham — — | 204,324 3. 
Hackney 273,897 n. 
Hammersmith .. | 210.994 5 
Hampstead . 367.951 15 
Islington 410,229 6 
St. Paneras .. 484,108 7 
Shoreditch ... e| 315,396 | 4 
Southwark ... — 82,807 2 
Stepney . 226,267 2 
Stoke Newington... | 2,258 | 
Poplar .. 938,061 3 
Woolwich ... 221,084 : 
S o — 
* Deficit on the year's working of 41,71. De 


WiTNEss put in similar figures for 
County, but included in the area cov 
tables showing the dividends paid by th 
takings. Coming toa consideration of 
for electricity, he said that be esti 
London in the year 1911 at 273,863 
output in Board of Trade units of 554,0 
if the L.C.C. had been able to have 
saving might have been effected to t 
conclusion being arrived at by compari 
the authorised distributors with the cos 
have been given by the Council. A sa 
similar manner bave been made in the 


FrNANCIAL RESULTS OF AUTHO 
(a) Local Auth 


— — — —ͤ—e— 


| | 


Capital Gros 
Undertaking. | expendi- profi 
ture. 


ie 
1. Within the County of | 4 t 
London .. " " , 9,950,767 , 904, 
2. Outside the County of | 
London, but within the 


area covered by the 
Bill. T . 1,709,209 | 107,- 


Totals .. 4 5,059,976 | £311. 


Per cent. to aggregate capital al 616° 


(h) Compan 


Undertaking. expendi- prot 
ture- 


— — M om om com — —— 


1. Within the County o 
London i4 2 
2, Outside the County of 
London bat within 
the area covered b 


£ £ 
11,613,809 92* 


the Bill pa i 246,259 15 
Totals .. .. |£11,860,068 | £943 
TY 


Per cent. to aggregate capital 
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The following table shows the growth of demand for electrical 
energy in the proposed area of supply, and gives the maximum 
demand in kilowatts :— 


Undertakings belonging to 


Companies on | Total. 


Year l "T 
t Local authoriti 
on March Slat, December Bist | 
KM. KW. i KW. 
1900 a3 Say wi 7,468 38.305 | 45,773 
1901 „ 11,038 45,602 66,640 
1902 E p Sat 14,732 54,004 | 68,736 
1903 99 T £s 22.091 62,407 | 84,498 
1004 = - pai 28,256 71,616 99,872 
1905 e "e mo 05295 41,67 114,973 
Increase of 1905 over 1900 | 25,827 43,373 . 69,200 
Percentage of increase. 346 95 113 9$ 151% 


t 
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Turspay, May 15TH. 


Mr. HAMMOND was re-examined by Mr. CLEESE. Witness said 
that in his opinion the power to raise money at a cheap rate was a 
distinct advantage when large sums were dealt with. It was a fact 
that there were large parts of the area where no bulk supply was 
given; the companies had not developed that supply to any extent. 
Where they did yive such 4 supply the price charged was such as 
would not tempt the ordinary consumer. At Stoke Newington the 
price charged was 7d. for the first hour, and 2d. after for lighting, 
and 5d. for the first hour, and 1d. after for power. He considered 
that the 60,000 Kw. provided by the Bill was ample for the present 
requirements. If the scheme was a success they would have to 
come for further powers. So far as efficiency went, the capital 
spent on the large sets of plant proposed by the Council would be 
spent more advantageously, and, in spite of the 5 per cent. loss, 
would enable the distributors to obtain a supply at a cheaper rate. 
Witness then submitted the tables (which had been asked for last 
week), showing the respective estimated costs of the Greenwich 
station supply and the supply from a station at St. Neots fora 
bulk supply of 85,500 Kw. in and around London, as follows :— 


A.—-Estimatep CAPITAL EXPENDITURE. 


London County Scheme 
Council's scheme ' for 
for generating at generating 
Greenwich and near 
Battersea. St. Neots. 
1. Land for generating station a . £90,000 211,250 
2. Buildings - - is ey irs at 721,740 412,000 
3. River work P ab S - - 116,181 10.000 
4. Machinery and plant e T i 1,169,947 1,068,000 
5. Overhead transmission to Enfleld or T — 655,600 
6. Step-up and step-down transformer, swith- 
gear and cables. . xs i T i — 180,000 
7. Land and buildings at Entleld . - i4 50,000 
8. Transmission system to supply centres, &e, 1,065,187 2,355,990 
9. Interest on capital outlay during construction 105,000 202,000 
23,268,055 £4,844,130 


1. Lanns.—The cost would be considerably less than for London Works. 

2. BviLbpiNos.- The cost is lower than the total cost of the Greenwich and 
Battersea Works, not only on account of smaller dimensions owing to concen- 
tration of plant, but also owing to reduced cost of labour and owing to use of 
low steel chimneys instead of brick ones. 

3. River WorK.-- Much reduced, no pier being necessary. 

4. MacHINERY AND PLanr.--Owing to the losses in transformation and trans- 
mission to Enfield the capacity of plant would have to be increased from 85,500 
to 100,000 xw. The total plant installed would be 120.000 xw. in order to pro- 
vide for standby. The County Council scheme, including Greenwich and 
Battersea, provides for 114,000 kw. installed, but the cost is greater owing to 
sub-division into two stations and to the smaller units of plant. 

5. OVERHEAD TRANSMISSION SWS ITM. — Total leneth, 50 miles to Enfleld. The 
estimate is based upon the assumption that the wires would be carried on steel 
lactice towers at least 45 ft. high, and the working pressure would be 
30,000 volts. The transmission lines would occupy & strip of land about 300 ft. 
wide for the whole distance. 

6. Rrrr-vr AND STEP-DOWN TRANSFORMERS with the necessary switchgear and 
connecting cables would be required at both ends of the transmission line. 

7. LAND asb Beitpines would be required at Enfield for the step-down 
station. 

8. UNDERGROUND TRANSMISSION SYSTEM. -Cables of the same total capacity as 
are included under the London County Council scheme are provided from 
Enfleld to the sume 29 supply centres, but they are based on a working pressure 
of 11,000 volts. The higher pressure is necessary owing to the average length 
of these cables being nearly twice the length of the cables required from 
Greenwich and Battersea. 


B. ExtivatEp WORKING EXPENSES. 


45,500 kw. maximum load at one time with a load factor of 35 per cent. 
Output (from Gireenwich and Battersea, or from Enfield) = 262,148,000 units 
per annuin, 


London County Scheme for 


Council's scheine for generating 
generating at Greenwich near 
and Battersea. St. Neots, 
1. Generation— 
(ay Coal i - - .. 4175.0511 £121,778 
th) Water, oils, c. E "ET 11.300 12,200 
t) Labour. 9 5 on sa 21,0 0 ; 18,600 
(d) Repairs and maintenance ps 24.190 20,150 
2. Transmission 4253.11 —— 4178.75 
ia) Repairs and maintenance on 
overhead transmission lines -- 4. ., 780 
th) Repairs and maintenance on 
underground transmission lines 16,200 333,000 
(c) Easements. 12,500 
8. Capital charges -- — - £82,280 
Generating stations. ra 0 £118,459 
Transmission system . s ata 84,3-8 
202.847 900, 700 
4. Management and office .. i ed 10,300 10,300 
5. Rent, rates and taxes é P 42,760 157,000 
£004,048 £609,008 


or 0°4618d. per unit. or 06684. per unit. 


1. GENERATION.—In connection with these costs it should be noted that in 
order to deliver 262,143,000 units at Enfield to the underground transinission 
system as in the case of Greenwich and Battersea combined, it is necessary to 
generate 283,400,000 units at St. Neots to cover the loss in the overhead trans- 
mission and In transfortfation. 

(a) Coal.—Taken at 3:5 Ib. per unit and 5s. 6d. per ton. The total consump- 
tion would be 442,810 tons per annum. 

(b) Water, Oil, &c.—The same cost per unit is taken in each case. 

(c) Labour.—Owing to the lower rate of wages obtaining at St. Neots a saving 
is effected in this item in spite of the extra number of units generated. 

(d) Repairs and Maintenance.—The same cost per unit is taken in each case. 

2. TRANsMISSION,.—(a) Overhead Transmission System.—This item is taken 
at 5 per cent. on the total cost. The cost of patrolling the line and of maintain- 
ing the lattice towers and the insulators is necessarily heavy. 

(b) Underground Transmission System.—The same percentage cost is taken 
in each case. 

(c) Easements.—This item is based upon a payment of £250 per mile per 
annuin. 

3. CATITAL CHARGES.—The same percentage cost on the total capital 
expenditure is taken in each case. 

4. MANAGEMENT Ax OFFICE ExPEkNsER.— The same figure is included in 
each case. 

5. Rent, Rates AND Taxrs.—' The St. Neots scheme would effect a saving 
on this item in respect of the generating works, but the rating of the overhead 
transmission system and also the increased rating oont of the more extensive 
underground transmission system to some extent Counterbalance this. On 
the whole it is assumed that a net saving of £5,760 wotld result. 


Replying to a member of the Committée, Mr. HAMMOND said 
that he did not think it would be better for the Council to distri- 
bute as well as generate. Distribution must take place from 
various places, whereas in the case of generation, it was admitte t 
that there was an advantage in centralisation. The 300 ft. width 
for the transmission lines was based upon the Board of Trade 
regulation that not more than 2,000 Kw. could be carried on one 
cable, and that the cables must be 6 ft. apart. 

Mr. RUTHERFORD (a member of the Committee): But do you 
know that the Board of Trade regulation is absurd ?— WITNESS: I 
never say tbat avout the Board of Trade, but I think in this case it 
might, perhaps, be increased to 8,000 Kw. ] 

(To be continued.) . 


London United Tramway Bill.—This Bill came before a Select 
Committee of the House of Commons, presided over by Sir Geo. 
Doughty, on Tuesday, May 8th. Mr. Fitzgerald, K. C., who repre- 
sented the promoters, said it was an omnibus Bill promoted by the 
London United Tramway Co. to enable them to acquire land in 
various parts of their district for street works and improvements, 
and to give them an extension of time for the construction of a 
certain number of tramways, So successful had the company been 
in supplyiug the wants of the public that on their 50 miles of tram- 
way they carried last year 50 millions of passengers, and so liberal 
had they beea in meeting the demands of the local authorities that 
they had actually spent ou street widenings and improvements 
about £900,000, without taking into account the money spent on 
the construction and equipment of tramways. In the case of the 
Bill before the Committee there were originally 19 petitionere, but. 
the promoters had been so anxious to meet their opponents in 
every way that they had settled with 18 of them. The only 
objecter now was Mr. Smallman, who had acquired what was knowu 
as Merton Abbey for a building estate. By an agreement with the 
Croydon Rural District Council, the promoters had agreed to widen 
the Merton High Street, and wished to take a strip of land belong- 
ing to Mr. Smallman. After hearing evidence, the Committee 
found the preamble of the Rill proved. 

Folkestone and District Electric Supply Bill.—The Lord Chair- 
man of Committees has reported that all opposition to this Bill has 
been withdrawn. 

Electric Lighting Provisional Order Bills.—The first two electric 
lighting Confirmation Bills came on Thursday, May 10th before 
the Unopposed Bill Committee of the House of Commons, aud 
were ordered to be reported for third reading. The orders apply 
to Waterford, Abercarn, Berry, Bettwsycoed, Blaydon, Calverley, 
Farsley, Foots Cray, Horsforth, Market Harborough and’ Wembley. 

Teleyraph Guarantecs.—In the Parliamentary Papers Mr. Lloyd 
Morgan asks the Chancellor of the Exchequer whether the pro- 
posed alteration in telegraph guarantees in rural districts, whereby 
the Postmaster-General takes two-thirds of the risk, will apply to 
existing guarantees or only to thuse entered into after the passing 
of the Finance Biil. Mr. 8. Buxton states in reply that the con- 
cession will apply to all existing guarantees from April 30th last. 

North and South Shields Electric Railway Bill.—This Bill came 
before a Select Committee ut the House of Commons on Friday 
last week. It was expaiuea ‘hat the measure was unopposed. 
The scheme is 1 r an exten-ion of time for the construction of the 
tube railwav under the river. The promotere had not been able to 
proceed with the scheme for two reasons—financial matters had 
been bad and the chairman of the company had died just at the 
moment when the scheme was being gut into water. The measure 
was allowed to proceed. 

Royal Commission on Canals and Waterways.—This Commission 
met again on 9th inst, when Mr. J. A. Bauer gave evidence in 
support of the construction of canals from Hull to Liverpool, 
Liverpool tothe Midland district, Bristol to the Midland district, 
Hull to the Midland district, and Loudon to the Midland district 
at a cost of £9,690,000. He strongly recommended a scheme fur 
connecting the central industrial districts with the great seaports. 

Second Readings.—In the House of Commons on May 14th, the 
following Bills were read a second time:—Preston, Chorley, and 
Horwich Tramways Bill, South Lancashire Tramways (Extension 
of Time) Bill. l 

Third Readings.—lIn the House of Lords on May 14th, the 
following were read a third time:—Nottiughamshire and Derby- 
shire Tramways Bills; North Metropolitan Tramways Bill. 
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NEW PATENTS APPLIED FOR. 


Oempiled express y tor this journal by W. P. THompson & Co., Electrica! Patent 
Agents, 842, High Holborn, London, W.C., and at Liverpool, to whom all 
inquiries should be addressed. 


"Improvements in and relating to dynamo-electric machines.” 


10,016. 
(The General Electric Co., United 


Tar BRITISH THoMSON-HovsToN Co., LTD. 
States.) April 30th. 

10.024. Improvements in the manufacture of arc light carbons." F. B. 
LAURENT. April 30th. : 

10,036. ‘Improvements in the making of sparking or ignition plugs for use 
in gas or pctrol engines and the like, for motor vehicles or other purposes.” 
J. A. MasoN. April 30th. ; 
= 10,054. “Improvements in or relating to the production of high tension 
electric currents.“ O. R. vox Bronx and A. F. A. PIEPER. April 30th. (Complete.). 
10,061. '' Improvements in insulators for use in electric traction." H. V. 
MiTCHELL. April 30th. r 

10,007. “ Method ‘of aud furnace plent for reduction of ores or the like by 
electric transformer furnaces.” O. Frick. April 30th. 

10.114. Improvements in and relating to electric controllers." THF BRITISH 
Tuoxsow-HousroN Co., Lro. (The General Electric Co., United States.) 
April 30th. 

10,125. Improvements in high frequency apparatus for wireless telegraphy, 
electro-therapy and the like." G. Bowron. May Ist. 

10,038. “Improvements in dynamo-electric machines." J. E. BENNK1r. 
May Ist. 

10,148. ‘‘ Improvements connected with the rendering of overhead electric 
wires ‘dead,’ in the case of fracture." R. E. Woop and H. Woop. May ist. 


10,156. Electric furnaces." H. L. HARTENSTEIN. May Ist. (Complete.) 


10,161. Lining for electric or other furnaces and method of preparing the 
sane.” H. L. HARTENSTEIN. May lst. (Complete.) EM á 

10.172. Improvements in overload and reverse current relay devices.“ F. 
Cox RAD. (Date applied for under Patents Act, 1901, May 8th, 1905, being date 
of application in United States.) May Ist. (Complete.) 

10,188. Electrical advertising novelty." H. E. Evans. May Ist. 

10,208. ‘Improvements in methods of insulating electric conductors." 
Tue BnrrigH.— ‘iomson-Houston Co., LTb. . (General Electric Co., United 
States.) May Ist. (Coinplete.) ” 

10,218. ‘“‘ Improvements in party-line telephone systems." H. J. ROBERTS. 
(Date applied for under Patents Act, 1901, May Ist, 1905, being date of 
application in United States. May Ist. (Complete.) ? 

10,219. “Improvements in apparatus for the electrolytic decom i 

. position of 
alkaline chloride solution by means of mercury cathodes.” K 
May Ist. (Complete.) i d PNE 

10,220. "Improvements in brush-holdérs for dynamo-electric n i "n 
THE Moroax CRUCIBLE Co., LTD., and C. W. Srrirs. May lat. ais 

10.224. Improvements in electro-magnetically operated valves.“ : 
and E. TRLLIER. May Ist. (Complete.) PSP ilicis 


10, 249. Improvements in a system for the transmission of electric . 

graphy.” I. Kirskr. May 2nd. (Complete.) comic eee 
10,268. Improvements in or relating to brushes for electri " 

F. H. WxNbHAM HARGREAVES and J. KEEFE. May 2nd. er eee ee 
10, 83. Circuit closing device for electric clocks and watches.“ C. SCHWAN. 


Date applied for under Patents Act, 1901, May 2nd i 
application in Germany.) May 2nd. (Complete.) y ; 1905, being date of 


10,297. “ Improvements in or relating to electric gwi NC DR 
apparatus.“ A. F. Berry and F. E. BERRY. May 2nd. witch and indicating 
10,298, “Improvements in tractors propelled by petrol or other types of 


nternal conibustion engines, likewise applicable to stea i 

à DURT à m or other fluid pressur 

Ede. electrical motors and machines driven thereby." H. J. 1 
ay 2nd. i 


10,310. ‘‘Improvements in electric heaters." A d 
oce ers J. F. REILLY. May 2nd. 
446 t i * 1 * 
Dad Improvements in electro-capillary apparatus.“ A. ORLING, 


19,3939. “Improvements in interrupters for operating induction coils and the 


like." E. R. CLARKE. May 2nd. 
10,364. ‘Improvements in electrical fus ier i ; ircuits.'' 
VE Maya se carriers for high-voltage circuits.' 
10,367. Improvements in electrical advertising devices." J. Gipson and 


A. BROOKER. May 3rd. 


10,894. ‘Improvements in an accumul T 
S. S. CHENHALL. May 8rd. ulator or battery of secondary type. 


10,396. Improvements in electric furnaces for the ma 

1 nufac 8 nig 
G. Gi. (Date applied for under Patents Act, 1901, May 8rd Tos beins dato 
of application in Germany.) May 8rd. (Complete.) i 


10,357. Improvements in secondary batteries." O. Luco. May 3rd. 
10,404. Improved construction of masts for wireless telegraphy and other 


purposes." L. LkibL. May 3rd. 
10,100. An improved device for fixing disinfecti i 

pieces of microphones.” H. n Mayme” R 
10,457. Process of manufacturin i > i " 

HorrkeLT. May 4th. (Complete. S SEEE cM HY 
10,462. “Improvements in or relating to collecting fixed rent and rate 


charges and the like in connection with electric i i š i 

electric current and apparatus therefor.” F.H. MORS "May b. SUPP Ine 
10,464. “Electrical tramway type-c " ; 

G. W. Harvey. May 4th. y type-controller finger.“ D. Hopason and 


10,465. “Improvements in electric : " 
WoOLLATT. May 4th. al switches. 


10,467. '*An automatic switch for preventin ; 

A . g excessive current in electri 
motors and circuits -ariable electri hx eiectric 
May 4th. in which a variable electric current flows." A. STEWART. 


10,472. “Improvements in the manufactur ng. 
incandescent electri : ; e of leading.in conductors for 
Hype. May icm lamps or other vessels requiring gas-tight joints." A.C. 


10,493. Iinprovements in incand i T 
W. T. GaRTLAND and H. SHONE. May du Scoto deme 


10,543. ; 1 j 
May otk Improvements in terminals for aceumulators.“ K. R. SMITH. 


10,549. ‘‘ Improvements relating to electri itchi 
Lake. (The Stromberg- ectrical switching devices." H. E. 
May ith : berg-Carlson Telephone Manufacturing Co., United States.) 
10,552. 
to continuous current." W. L. Spence. May 5th 


10,554. Improvements relatin i 
g to telephone switchboards.“ 
T ; oards. 
9 . Carlson Telephone Manufacturing Co., 
10,558. ''Improvements relating to telephone wall boxes.” 


(The Str iC 5 i 
May 5th. omberg-Carlson Telephone Manufacturing Co., 


10,5665. Improvement relating to teleph 
tine Doe CES ephone exchange systems." H. H. 
May d erg-Carlson Telephone Manufacturing Co., United States.) 
10,576. An improved method of c i 
brasses for electric tramcars and tho ike 4. 


W. J. Fuksk and W. 


H. H. LAKE. 
United States.) 


H. H. Laks, 
United States.) 


cables inside trolley standard 
Ax RON. May 5th. 


T. MITCHELL, 


[1] * 1 i l 
Improvements in or connected with the conversion of alternating 


10,580. “Improvements relating to tele 
LakE. (The Stromberg-Carlson Telephone 
May Sth. 

10,585. ‘Improvements in alternating ci 
(Date applied for under Patents Act, 1 
application in Germany.) May 6th. (Com) 

10,598. Improvements relating to tele] 
LAKE. (The Sttomberg-Carlson Telephone 
May 5th. 

10,599. ‘Improvements relating to tel 
culars same as No. 10,598. 

10, 600. Improvements relating to tele 
culars same ag No. 10,598. 

10,601. Improvements relating to teler 
as No. 10,598. 

10,602. “Improvements relating to tel 
therefor." Particulars same as No. 10,598. 

10,608. “Improvements relating to tel 
same as No. 10,598. 

10,605. 1 relating to e 
thereby." E. W. BvckERIDGE and G. H. F 

10,610. ‘‘ Improvements in electric arc le 

10,613. “Improvements in apparatus 
direction of motion of electro-motors actus 
A. Jensen, H. J. NoRBALLE and J. L. Laws 


PUBLISHED SPE 


Copies of any of these ifications 1 
Tompson & Co., 822, Holborr 
free, 9d. (in stamps). 
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TELEPHONE Systems. II. H. Lake. (Di 
4,862. March 2nd. 

ELkcrRIic Hoist CONTROLLERS. J. G. Chi! 

RELAY WITH POLARISED ARMATURE. L. K: 

ELECTRIC MOTOR CONTROL SYSTEMS APPL 
TRAINS ok VEHICLES. British Thon 
Co.) -7,149. April 4th. 

SIONALS FoR RAILWAYS AND THE LIKE. Bri 
Electric Co.) 7,417. April th. 

RrELAYS FOR ELECTRIC Circuits. Briti 
Electric Co.) 7,418. April "th. 

CONSTRUCTION OF ELECTRIC TRAMWAYS. 8 

METHOD OF AND MEANS OR APPARATUS t 
AND LIKE APPARATUS IN ELECTRIC Ct 
Fricker. 9,607. May 6th. 

FLEXIBLE SUPPORT OR SUSPENDER FOR E 
R. W. Bill. 9,718." May 9th. 

APPARATUS FOR Usk IN REGULATING THE | 
GENERATORS. E. S. W. Moore and V 

SWITCHING DEVICES FOR USE IN ELECT 
10,707. May 22nd. 

MICROPHONIC DIAPHRAGMS COUPLING F 
OTHERS. M. Mondragon. 13,150. M 

EL&EcTRIC ORGAN Actions. H. C. E. Jaco 

ELxCTRIO Anc Lamps. W. C. Johnson anc 

ELECTRIC Anc Lamps. British Thoms 
16,657. August 16th. l 

Process FOR THE ELECTROLYTIC PRODU! 
F. E. Gunther and P. R. Franke. 1“ 
for under International Convention, 

ACTUATING DEVICES FOR MAGNETO-IGNIT 
schaft Unterberg & Cie. 92,121. O 
International Convention, February 

ELRCTIO Jomnt Boxes. J. H. C. Brooki 

ELECTRODES FOR ELECTROLYTIC APPARA’ 
Kellner, E. Kellner, E. Kellner and ! 

Rontcen Ray Apparatus. W. C. Fairwe 
December 8th. 

SysTEM oF ELECTRICAL DIRTRIBUTION. F 
(Date applied for under Internationa 

[IGNITION DEVICES FOR EXPLOSION ENGIN} 
(Date applied for under Internationa 

ELECTRIC CURRENT REVERSING SWITCH 
H. Rodes, H. R. E. Perkins and J. B 

ELECTRIC MOTORS AND MEANS FOR PREVE 
7,286. April 6th. (Date applied for 
Tth, 1904.) 

VARIABLE SPEED ELECTRIC Motors. M.! 
applied for under International C 
included in No. 7,286/06.) 

FLEXIBLE ARMOURED ELECTRIC CABLES. 
April 12th. 

TROLLEYS FOR Exectric RAILWAYS, I 
8,090. April 16th. 

ELEcTRIC WIRING AND CONTROLLING BYS 

ALECTRICITY Meters, J. D. F. Andrew 

ELECTRICO LIGHTING oF RAILWAY CARRIA 

Ordnance Accessories Co. and R. F. 


19 


THERMAL ELECTRIC SWITCH. W. van ] 
applied for under International Con 

SUSPENSION OF CURRENT [CONDUCTORS 
619. January 19th. (Date appliec 
January 10th, 1905.) : 

STORAGE BATTERY ELECTRODE. T. A 
applied for under International Cor 

SUSPENSION OF CURRENT CONDUCTORS 
39,572. February 13th. (Date appli 
September 28th, 1905.) 

ELEcTRODE Mass VOR STORAGE BATTER 
T. A. Edison. 1,997. January 25tl 
Convention, February 8th, 1905.) 

TeLEPHONE HoLpEkRs. C. H. Borden. 
under International Convention, M 

CONTROLLING MkANS For VAPOUR EL 
January 1%h. (Date applied for u 
20th, 1905.) 


jJ 


ELECTRICAL REVIENZ. 


No. 1,487. 


Vou. LVIII. | MAY 25, 1908. | 
| ANOMALIES IN THE WORKMEN'S - 


ELECTRICAL REVIEW. 
COMPENSATION ACT. 


T LI 


Vol. LVIII.] CONTENTS: May 25, 1906, [No. 1,487, . 
NE B T on Two cases under the Workmen's Compensation Act, 1897, 

ies i orkmen's Compensation Ac . l Nd 
5 À s23 of which the facts are extremely simple, but which involved 


Methods of Metering for Electric Supply i , . 
questions of considerable importance to manufacturers, have 


The Advantages of the Inter-Pole Design in Railway Motors 
| (Abus. e es 007 75 828 recently been decided in the House of Lords. In the first of 
| New Electrical Devices, Fittings and Plant (ilus.) ... ... 829 these the question was—what constitutes “ serious and 
i Legal pats Vis $i jd — Mes umi: .. 891 . ae j 
: Corresponden ; ese se sus 834 Wil ful” misconduct which, as our readers are probably aware, 
! e e 0e „ 835 disentitles a Workman from receiving compensation under the 


D! Electricity and Gas v. Smoke 


Business Notes 830 Act? One, Johnson, was employed by Marshall, Sons & Co., 


The Lancashire Electric Power Scheme (illus. 843 the well-known manufacturing engineers, of Gainsborough. 
l Petrol-Electric Omnibuses in Paris (illus.) - 5456 They had on their premises a lift or hoist on which was 
DRY NOES cas. cons % NE ME NE. d posted à notice that it was only to be used by workmen 
Electric Tramway and Railway Traffic Returns d ene in charge of goods. On the day the accident happened 


LÀ LJ eee 


stocks and Shares . su. 85 > cJ 
Bhare List of Electrical Companies. „ 855 Johnson got into the lift. in order to pass quickly from one 
| 857 floor to the other, and, as he was leaving it, owing to some 


Exports and Imports of Electrical Goods during April, 1906 
Parliamentary — .. — .. Uo tee 007 e 858 unexplained cause, the lift suddenly moved upwards. He 


Proceedings of Institutions :— was thrown down, and crushed between the floor of the lift, 
5 MCN nud e) Dd S01 and the top of the doorway, and so injured that he died 
Published Specificationn . as three days afterwar's. | 

In these circumstances it was contended in the County 

| Court on the part of the company, who resisted a claim for’ 

! compensation, made by Johnson's widow, that inasmuch as 

THE ELE CTRICAL „REVIEW. he broke the rule he had been guilty of “ serious and wilful” 
The Oldest Weekly Electrical Paper, — Kstablished 1872. misconduct, and was not entitled to compensation. The 
TO BB OBTAINED BY ORDER FROM ANY NEWSAGENT IN TOWN ON COUNTY, County Court Judge and the Court of Appeal both took 
OFFIOE :—4, LUDGATE HILL, LONDON, E. o. this view (Lord Justice Matthew dissenting), but the House 
of Lords has now reversed the Court of Appeal, holding, in 


Telegraphio Address: “ AGEEKAY, LONDON.” Code, A B C. 
Telephone No. 983 Holborn; 4425 Central. effect, that there was no serious and wilful misconduct ! ' 


ALL Letters should be addressed te the Propristers, H. Alabaster, Gatehouse & Ce The Lord Chancellor said: „1 disagree with the view thut 


ADVERTISEMENT RATES ON APPLICATION. e P waei f to t] Ps 
‘The “ Niestrical Review ^ in the recognised medium of the Electrical Trades the word * serious’ can be cons x in re erence o the result 
" AND HAS ; TION of the misconduct, for I think it clearly qualifies the mis- 

B of 5 5 E * conduct itself.. If that view is right it cannot be 

. contended that using the hoist as a passenger ' lift—when 


SUBSCRIPTION RA TE Un 18 Britain, Post Free, per Year, 19s. 6d. Te h " 
He; Der Tear, |. ‘idence is that this is commonly d ander 
BINDING.—BSubscribers' numbers bound, including case, for 4s. each volume, the evidence y e e the 
C 4855. lot Cases for Binding can be had, price 2. 6d. esch; post free 3s. 94. breach of the rule by the workman an act of serious and 
ADING CASES, to hold from One to Twenty-six Numbers until the volume . f SN E: 
Wilful misconduct within the Act. 


RE 
by plete for Binding, can be had from the Publishers, Price 6&., or Free 
Lord Justice James said: “The man had no reasonable 


Port (in Greas Britain), 6a. 6d. : M 
REIGN A4GENTS.— New York: D. Van NosrRAND, 28, Murray Stree 

* Berlin: Asma 4 Co, 18, | | 

expectation that using the lift would be dangerous. It is 


Ust da Ta J. Borvaav, 22, Rue de la Banque. 
EA f Het, Tf E.C. R true that there are circumstances in which a perfectly . 
innocent act might be regarded as serious ; for example, if 
in breach of a rule, a miner struck a match in the mine to 


: THE light his pipe. On the other hand, breach of a rule to 
‘keep off the grass’ could not be regarded as serious and 
UNIVERSAL ELECTRICAL DIRECTORY Mi iui Accustomed as we are to seeing ihe 
Workmen’s Compensation Act decided in fayour of the men, 
we confess to a difficulty in understanding this decision. 


ition 
1 9 O 6 Ed Surely, if other men used that lift—this was commonly. 


NOW RE ADY. . done—they were all guilty of “ serious and wilful mis- 
la conduct," and the responsibility of, or excuse for, the man : 
TOC UMS ee e who was caught in his own trap, as it were, is not 
H. ALABASTER, GATEHOUSE & CO., lessened by the fact that others were in prt delicto, - 
4, Ludgate Hill, London, E. c. | Lord James, to the non-legal mind, appears to take . | 

SENE Nd [825] 


atone — ui — — E 


* * 
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extraordinary view. Why. go out of his way to defend— 
for that is the plain English- of it —the man's wilful act, 
when his employers post up a notice that he must not use 
the lift as passenger? It was not a question of whether 
the man thought there was danger or not. Railway com- 
panies put up a notice that passengers must cross the 
line by the foot-bridge " ; they do not tell him why, £0 if he- 
chooses to go across the permanent way and get chawed 
up " by a passing train, his relatives do not get compensation 
for his indiscreet act. | 

While we are inclined to agree that a breach of the rule 
to ** keep off the grass "' should not be regarded as serious, 
we respectfully dissent, from the view that to use a 
dangerous machine like a lift in contravention of the rules 
is an offence which can be lightly passed over. We admit 
that it is a question of degree in each case; but we 
should prefer to adopt the opinion expressed by Lord 
Atkinson, who came to the conclusion that the appeal ghould 
be allowed, with some doubt, because of the necessity that 
existed in factories of rules being rigidly enforced. — 

Coming to the next case—Back 2. Dick, Kerr & Co.—the 
House of Lords were asked to consider the meaning of the 
phase on, in, or about” an engineering work. The 
company were taking up tram rails. Back, with other 
men, was unloading new rails from a truck in a 
siding at a railway station 700 yards away from 
the point where the rails were being taken up. 
While so engaged, he met with an accident. Question : 
Did it occur on, in, or about an engineering work? The 
County Court Judge made an award in favour of the appli- 
cant, which was set aside by the Court of Appeal, and the 
Court of Appeal have been affirmed in the House of Lords 
by a majority of one. To the man in the street there would 
seem to be very little doubt about the matter—the phrase. 
engineering work ought, it is conceived, to include every- 
thing carried on within a reasonable distance which is inci- 
dental to the main objects of the job which is on hand. 
Had Back been a railway servant, or the servant of a 
carrier, one could have understood it; but the man in the 


street would surely conclude that he was Dick, Kerr's man 


engaged upon a part of Dick, Kerr's engineering operations. 
Lord Robertson took the view that the stackíng of rails was 
incidental to the carrying out of the work, and compared it 
to the leaving of goods at a cloak room. 

We fail to see the analogy of the cloak room. A passenger 
depositing an article in a cloak room is not in the service 
of the railway company. He pays for the privilege of 
leaving it there, he is not liable to accident when re- 
moving it, and even if he were, he would be acting on his 
own responsibility. 


If a railway station in which the rails are stacked is out- 


side the protecting zone, then surely any portion of a 
roadway which is to have electric trams, but on which the 
rails have not yel been laid, is equally outside the protecting 
zone ; yet if a man met with an accident in unloading the 
rails 20 yards beyond where the laying of the rails is 
progressing, would that point be called outside the pro- 
tecting zone? The fact of the rails being in a railway 
station yard seems to us to have no particular bearing on 


the matter; they were being unloaded and stacked again 


by. Dick, Kerr's employés, and therefore, presumably in 


L] * ° e e 
Dick, Kerr's possession, and were being moved in connection 


with that firm's engineering work, and the man was “on or 
about that work. | 


Suppose in a street, say 1 mile 
menced at one end, and at the « 
stacked for convenience ; if a cor 
tumble over these rails one day : 
self, would that spot where the : 
side the protecting zone? The n 
not exactly ! | 

We have drawn attention to the 
with a view to demonstrating h 


the decisions of the Courts under t 


In one case where the employer 
protection of their men, they are 
their men broke that rule; in a 
broke no rule, and obviously suff 
master’s business, the employe 
Amendment Bill now before th 
nothing else but remove these 

would have our heartiest support. 


—— 


FIFTEEN gel 
The Best 


Material for give their opini 
Brake-Bloeks, issue of the L4 
Journal in 1 


anonymously in the previous i 
reading they provide, so long as 
be critical ; for the fifteen divic 
than four different sides, and 
cannot be supporting the right. 
The choice seems to lie bet: 
chilled, deeply-chilled, and hard 
why anyone who thinks that a c 


limit the depth of the chill to a 


depth is difficult to understan 
principle and practice, it ought 
depth, but it is almost impossib 
as good as soft or ordinary iron 

In fact, the choice of the hat 
from some confusion of ideas, 
thinking rather of the life of 
braking effect. The gentlemen 
have gone into the whole que 
minds, express no doubt that 
with its hardness, as might be 
effect is diminished as the hard: 
not surprising. 

To reduce the control of the 
few weeks' extra life from mate: 
side, 10s. per four-wheeled car | 
there should be no extenuatio 
such a degreee. 

The primary object of brake 
sidering its vital function, the r 
to be done in the most efficie 
ought to be used. 

The use of chilled blocks aga 
condemned too severely on the 
entirely from any question of h: 
relatively more expensive steel 
than the tire probably is bette 
economically and from the h 
made by two of the seven who 
wheels do not wear more quick 
taken with much caution, espe: 
by several of the other contri 
given at least as much attentio 

When all is done the very e 
in grave doubt, for quoting frc 
on tired wheels is upheld, “ th 
pared with the ordinary cast. 
whilst the price . . . . was as 

One géntleman objects to : 
the wheels more easily than 
preferring to throw away the 
than to train his drivers or to- 

Reason is all on the side o 
when everyone is clamouring 


—_— —— ————M—ÓMÀ 


vol. 58. No. 1,487, May 25, 1906.] 


343—777 
E — . Od 
THE ELECTRICAL REVIEW. 827 


getting or taking them, it is of the first importance that 
nothing should be done to reduce the available braking power 


below the maximum possible. 


ee —— —ᷣ—ᷣ—y— — 


A PAPER was read recently before the 


Eleetrical 
payee ceo Haanel, Superintendent of Mines in 
Ottawa, in which the author discussed the 


results of the experiments carried out a short time ago 
under the auspices of the Canadian Government, and the 
supervision of Dr. Héroult, upon the feasibility of smelting 


Canadian ores electrically with the aid of charcoal. 

It will be remembered that the experiments performed 
in Europe some time back before the members of the 
Canadian Commission left several points to be elucidated, 
because they did not show whether or no magnetite (the 
principal Canadian ore) could be smelted as successfully as 
hematite, whether an ore rich in sulphur would yield a pig 
of merchantable quality, whether native wood charcoal could 
be used as successfully as the more expensive imported coke, 
and what would be the exact amount of pig produced per 
unit of electrical energy consumed. In these circumstances, 
as we have already mentioned, the Canadian Government 


finally decided to make ** an appropriation " for the purpose 
of having fresh experiments instituted under precise Cana- 
dian conditions, the Lake Superior Power Co., of - Sault Sté. 
Marie, offered a building and the use of a 300-H.P. alternator, 
and Dr. Héroult, then in Canada, undertook to superintend 
the trials. 

A furnace was erected, and from the middle of last 
February to March Sth, about 150 casts were made, which 
yielded roughly 55 tons of pig-iron. At first hematite, such 
as is employed in ordinary blast furnaces, was reduced, but 
afterwards different classes of Canadian magnetites from 
different localities were tried—all of the latter except one 
being of high sulphur content. The reducing agent was 
charcoal, which allowed the furnace to work quietly and 
regularly, and caused the electrode to require but little atten- 
tion. The results showed that, although the slag was not 
particularly basic, all the sulphur could be made to pass into 
it, the pig containing only a few thousandths of 1 per cent. 
of sulphur ; and the output was much vreater (sometimes 
by one-third) than the figures adopted by Mr. Harbord in 
the Government report. 

Further experiments were carried out on some roasted 
and briquetted nickelliferous pyrrhotite containing 1°6 per 
cent. of sulphur. This yielded a metal containing 4°5 per 
cent. of nickel and only about 0:006 per cent. of sulphur, 
possessing an estimated value of $40 to $44 perton. The 
consumption of electrodes was between 15 and 20 Ib. per 
ton of pig, allowance being made for the wastage that occurs 
when exposed to air in an incandescent state for many hours, 
and when used for melting down the charges. Héroult 
states that electrodes can be manufactured by his process at 
1*5 cents per Ib., i. e., 30 cents per ton of pig, instead of 77 
cents as estimated in the report of the commission. 

Dr. Haanel regards these results as most satisfactory. A 
blast furnace will. not usually take an ore containing more 
than 0*1 per cent. of sulphur ; and so snitable hematite costs 
In Canada sometimes as much as $4.50 per ton. A lower 
grade ore rich in sulphur, which nevertheless yields in the 
electric furnace as good a pig as the former when reduced 
metallurgically, can be purchased for $1.25. Among other 
advantages of the electrical smelting of iron ores from a 
Canadian point of view, Dr. Haanel mentions that the 
amount of silicon can be varied as required for the class of 
pig to be produced. Charcoal made from mill or wood 
refuse, or peat coke made from the abundant deposits in 
Ontario and Quebec, can be used quite successfully, and 
there is no need to briquette the charcoal or peat coke with 
the ore. Burnt iron pyrites, the by-product in making 
sulphuric acid, now a waste material, can. be smelted into 
metal in the electric furnace. Since one ore containing 
35 per cent. of titanic acid gave a pig of passable quality 
(judging from its fracture), tivaniferous ores containing up 
to 5 per cent. should be available for reduction. 


Canadian Club of Toronto by Dr. Eugene 


Is it not quite time that some entirely 


E panne different method of procedure should be 
followed in the getting of Parliamentary 


powers for the carrying out ef industrial schemes? At 
present the promoters of a scheme have to appear before a 
Committee of members of one of the Houses of Legislature. 
The mewbers of this Committee are no doubt men of ordinary 
intelligence, it may even be conceded that they are men of 
superior intelligence, but they are usually quite unacquainted 
with the technicalities of the projects put before them, and 
what is worse, the arguments of the promoters can only be 
put through the mouth of a member of the Parliamentary 
Bar, who is equally as incapable as the Committee of grasp- 
ing the significance of the arguments on which a scheme is 
based. The result often is, as must have been found by pro- 
moters, that points of no importance are taken up seriously 
by the Committee, while points of great importance fail to 
impress them. | 
We have seen Counsel, in his want of knowledge, place 
the most important matters in an entirely wrong aspect 


before the Committee, and a strong Chairman, thus getting 


hold of quite wrong impressions, refuse to be put right by 
witnesses’ statements. SEE: 

The Chairman carries all his colleagues with him in insist- : 
ing on clauses which are both foolish and impossible, and, 
at one blow, the whole valué of the project is destroyed by 
one foolish little clause. Promoters and witnesses spend 
days uselessly in the lobby waiting for their turn. Counsel, 
whom they pay, appear or they don't appear, just as it may 
please them ; they bully their employers, and will not listen 
Lo reason, or are incapable of understanding it. When they 


finally get before Committee they frequently go quite wrong 


in the way they handle witnesses, and display the most lament- 
able want of grasp of their subject. Promoters are harassed 
and fooled about, and nobody seems to be able to help it. 
This is just what might be expected from the explanation of 
any scheme by a layman to any body of laymen, while 
experts have to stand idly by to be ridden over roughshod by 
men lacking in essential knowledge. What would happen if 
such methods were followed in any otlier walk of life ? 

It is & disgrace to our methods that only through an 
ignorant mouthpiece can a case be presented, and then only 
to a body of men who are quite unfitted by training and 
experience for the positionthey occupy. Thousands of pounds 
are wasted in this way, and whether a scheme goes through 
or does not go through depends in no way upon its merits. 

Protest ought also to be made over the eustom far too 
much indulged in by counsel of making. misstatements of 
facts after it 18 too late to call rebutting evidence. The idea 
of a Committee being set to hear promoters is to get at facts, 
but the method of procedure favours the most barefaced. 
untruths and skilful juggling in words such as will mislead 
the Committee. The whole system is rotten; it is a sur- 
vival of an old custom that may once have been perfectly 
sane and legitimate. It is particularly hard on provincial 
promoters to be put to the expense of visits to London for 
business that could better be handled locally, and we have 
not the slightest hesitation in stating what is a matter of 
common knowledge, that a very large proportion of vexatious 
opposition which is now brought forward against Bills would 
never be heard of, if it were not for the fact that opponents 
are desirous of coming to London on, to them,a cheap holi- 
day ; for such opposition is usually that of local authorities 
Whose representatives come up at the ratepayers’ cost, and 
perhaps get nothing more than a clause, which they could 
have got from the promoters by asking for it at home. They 
get it in Committee and go home from a holiday they need 
never have undertaken. This is how they serve the 
interests of their towns, and secure at un expense of much 
money, what. need not have cost them a sovereign to obtain. 
Meantime, industry flags, pioneer work is not undertaken, 
or if undertaken is crippled by vexatious enactments, and 
all this is the result of lawyer-made law, for it is only too 
obvious that all the trouble is laid on for the benefit of legal 
monopolists. Why should it be necessary to put a lame half. 
told tale before a lay committee? It should be possible for 
promoters, business inen and eugineers to present their own 
business to a body of inen capable of understanding it, to a 
committee of their peers, in fact, so that commonsense and 


technical necessities inight have due play 
D 
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METHODS OF METERING FOR ELECTRIC 
SUPPLY. 


By ROBERT HORNBY. 


IT may be taken that any additional apparatus is worth the 
cost if, by its employment, an increase of consumption can 
be secured at paying rates. 

Among other determining factors, the factor of time during 
which the installation is made use of, is the most important 
one, to the writer’s mind. | 

The peak can be dealt with in two ways, to discourage or 
attempt to diminish , the consumption during the peak 
period ; or, and perhaps a better way, is to level up the 
load curve and so diminish the relative height of the peak. 

Why not then make the cost of energy in particular cases 
bear some relation to the length of time of use? 

An hour-meter will determine the hours of use, and a 
scale of charges could be baged on something after the 
following :— = & 


Average hours use per day. Prive. 
Say 2 hours Maximum 
5 „ ee Less 15 per cent. 
no cO oap cis s 888 TS " 26 s 
n 8 „ 


eee 
: » » 


The percentage reduction may be varied to suit, particular 
or local conditions. 
Energy bills would then be made out on the basis of— 


D. ux average hours used per day per 


J ͤ ———Á————— 


quarter. | 

The steps might be known as tariff 1, 2, 3, and so on, 
with a definite charge set out for each. 

It is,not advocated that hour-meters should be used for 
any and every consumer, but certain classes of consumers, 
such as retail stores, having small workshops attached, 
butchers, cobblers, &c., also houses, flats and offices, where 
combined electric lighting, heating or cooking apparatus 

ould prove a great convenience, and be readily adopted if 
the electrical energy required were reasonably cheap. 

Such possible consumers can hardly be ranked and classed 
as power consumers in the same way as works and other 
really large consumers of power; yet, in the aggregate, the 
added small loads may be as valuable to the station as one 
large and purely power consumer. If such small and inter- 
mittent domestic power consumers—as they may be termed 
—were provided with an hour-meter costing under 30s., the 
hour-meter being put in series with the ordinary meter, and 
the scale of charges being arranged as indicated above, they 
would be encouraged to use electricity for every purpose 
where at all practicable, so extending the field of electric 
working. EE | 

Who amongst us, who know the many ways in which elec- 
tricity may be so usefully and conveniently applied, has not 
at times, when confronted with a possible opening, regretted 
that its use is so largely neglected or may be, unknown. 

The writer recently noticed a little cobbler's shop, from 
which proceeded the cheerful hum of a small motor-driving 
a sewing machine, brushes, &c., revealing the fact that 
here was electricity helping the cobbler to sole people’s boots 
with less labour and more speed than formerly. 

Why cannot such instances be multiplied all over the 
country? Is it that energy cannot be sold cheaply enough, 
or is it not rather the want of a system of charging, where 
the selling price bears a relation to the cost of production ? 

Given a little encouragement by the opening of a possible 
market, manufacturers and firms would not be far behind in 
providing current-consuming apparatus for all manner of 
purposes, and the increased field would mean, in the end, 


cheaper and profitable prices both for current and current- 
consuming apparatus. 


Electric Cranes for Railway Warehouses.— Messrs, 
C. and A. Musxzn (1901), Lrp., of Liverpool, have been awarded 
the contract for a 12-ton electrically-driven crane for the Hus- 
kisson goods station at Liverpool of the Cheshire Lines Committee. 


. shorter time. 


THE ADVANTAGES OF 
DESIGN IN RAILW 


By G. HERBERT 


THe Electro-Dy namic Co., of Bayonn 
guccess of the inter-pole type of motor 
has been decided to enter the electric 
motor embodying the inter-pole feati 
recently been made by the Compan: 
work, and most encouraging results h 
demonstrated beyond all question tha 
way motor is far in advance of anyt! 
brought out in direct-current pract 
ticularly in the following features :— 

1. The motor is absolutely spark 
operation up to voltages as high as 2, 
the voltage can be raised to a much 
volts ; the only limit is the question 

2. A much greater flexibility in sp: 
This is owing to the fact that the m. 


with its fields weakened to almost ar 
tioned, motors of 40-H.P. capacity ha 
cent. of their normal fields at 200 
lutely no sign of a spark. 

3. In the inter-pole railway moto 
ampere can be obtained for a given 
the fact that more conductors may 
than in the ordinary type of rail 
strength. „ TE 

4. For a given service, the inter-p 
smaller than a motor of any other 
larger output can be secured from a ; 
specific example, in the design of 
high-speed trunk line service with h 
sible to increase the track clearance 
they would be with an ordinary rails 

5. As high voltages can be used, n 
results, as less copper is used in 1 
also allows of the use of a multiple-\ 
ways. Low voltages can be used in 
places where low speed is desirable, 
districts where high speeds are a 
secured with a single controlling equ 

To illustrate in a graphical way 50 
from the use of the inter-pole railw 
presented herewith, and illustrate th 

Fig. 1 is a speed-time curve of t 
higher average speeds can be made 
currents and braking pressures. Itv 


Fic. 3. 


the full line, a H, represents the sp 
railway equipment, while the line a 
the inter-pole motor. As will be s 
be secured with the inter-pole moto: 
tion and retardation, that is, a gre 
in a given time. 

Fig. 2 is a diagram which shows ! 
and a fixed rate of braking, a given 
The distance M O is 
ordinary equipment and in the she 
equipment. When it is desired to | 
equipments, it is necessary to incre: 
also the rate of retardation. 

In fig. 3 it will be noted that the 
same rates of acceleration and reta? 


ge a 


* Street Railway Journ: 
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will make up time without causing discomfort to the passengers or 
subjecting the apparatus to the great strains dne to increased 
acceleration and retardation which wonid occur in the operation of 
the ordinary equipment. In this figure a N” H” M represents the 
make-up time conditions witb the latter type of equipment, while 
AR H' M represents the conditions with the inter-pole equipment. 

Fig. 4 shows the power required to make up time iu runs where 
the accelerating and braking periods form the larger part of the 
running time. The extra power required is furnished at more 
eflicient positions of control with the inter-pole type of equipment. 

An interesting diagram is shown in fig. 5, where it will be noted 
that the same schedule speeds may be made with smaller starting 
currents and lower brake pressures with the same amount of energy 
consumption. From this diagram it will also be noted that the 
maximum load, as well as the variation of load on the power 
house, will be less for a given schedule speed if inter-pole equip- 
ments are used. 

The advantages cited above are more apparent the longer the run. 
In a specific case for which calculations báve been made for a double 
equipment of 40-H.P. inter-pole motors on a 17-ton car, a saving Of 
25 per cent. in energy was found to be possible in a one-mile run, 


Fia. 5. 


retaining the same schedule that was made with ordinary motors. 
The possibility of operating the motors with weakened fields allows 
of a saving in energy, from the fact that very much less resistance in 
the parallel positions will be used in getting the motors up to full 
parallel running position. This is an ad vantage which will show 
more icularly in short runs, or where the. controller is thrown 
on and off frequently. 

The Electro-Dynamic Co. will soon give out for publication its 
designs of high-speed railway motors, fitted with inter-poles and 
especially designed for trunk-line service, as well as curves, data, 
figures and weights, all of which will prove of great interest, and 
will show what a revolution is being produced by the use of the 
inter-pole design in this class of railway service. 


NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Nmall Transformers. : 


We illustrate a new type of alternating to continuous current 
transformer for motor garage battery-charging and for electro- 
plating. For some time the Crypro ELEOTRIOAL Co. have been 
making such a machine, but it has been composed of an alternating 
current motor mounted on a cast-iron base-plate and coupled to a 


MAYIN 


CRYPTO TRANSFORMER. 


dynamo. In the present instance they have dore away with 
the base-plate, coupling and one pair of bearings, and the 
rotor of the motor is built on the same shaft as the armature 
of the dynamo. This renders the machine more efficient, 
owing ve : being shorter in length, and owing to the 
elimination of one pair of bearings; it also has the advantage 
of making the machine much more compact, ita dimensions being 
only 16 in. x 13 in. x 11 in. At present the machine is only 


being made in one size, namely, with an output of 100 watts on 
the secondary. The primary can be wound for single, two or three- 
phase, any voltage and periodicity. 


Army-Service Telephones. 


From the INTERNATIONAL. ELECTRIC Co., of 55 Redcross Street, 
E.C., we have received a 30 pp. booklet, containing an English 
revised edition of an article by Major Ramdohr, late R.E. (German 
Army) on "Field Telephony." In the course of his notes, the 
writer refers to the necessity of keeping down the weight of 
hand telephones for field service. The telephone forms the 
main item in the weight of the whole system, and therefore 
when aluminfum is extensively used for the outer metal cases 


Fia. 1, Fia. 2. 


of the microphone and telephone and the tubular handle, 
the magnetic apparatus can be made correspondingly heavier, 
and hence more powerful. A hand apparatus is illustrated in fig. 1. 
The ear-piece is provided with an additional rim of leather or felt 
to prevent extraneous noises from disturbing the distinct hearing. 
Loud-speaking telephones in box form, where all the apparatus is 
firmly mounted in a case, can be fitted with heavier magnetic 
systems. A good deal of attention is devoted to the “ Artillery " 
loud-speaker. It has an aluminium frame covered with leather as 
the receptacle for the microphonic outfit minus the battery. The 
microphone is fixed to one of the movable walls of the box, folding 


into the latter when out of use, whereby its mouthpiece telescopes 
into the funnel of the receiver, which is fixed to the opposite wall 
of the interior of the box. In fig. 2 we show this “ Artillery " loud- 
speaker, in conjunction with a ''Zeiss" stereo-telescope, usually 
employed for observation service, and for directing the firing line. 
The telephone has to establish connection between the observation 
line and the firing battery. The officer in command is thus enabled 
to communicate his instructions without intermediary or loss of 
time, direct to the firing battery. It is stated that the efficiency of 
this portable outfit can be materially enhanced when secondary or 
stationary batteries are admissible, as is the case within fortresses, 
&c.; and it is claimed to work equally well over thin temporary 
lines rigged up overnight, or on the heavy cables generally to be 
met with in fortifications. In regard to line material, both plain 
bronze wire on light poles and field cables of various sectional 
areas and weights are used. With the former a skilled personnel is 
required for its erection, with special wagons for the transport of 
poles; in other words, it would be only of use to a special field 
telegraph troop. A cable, however, can be payed out on to the 
ground or over tree-tops, and similar supports, by anybody. In 
fig. 3 is illustrated a shafted cable drum, with 1,000 metres 
of heavy field cable ready for use. There is a great deal of 
interesting matter and many appropriate illustrations in this 
brochure, a copy of which should be obtained by those who are 
particularly concerned with this department of electrical activity. 


- Tramcar Time Meter. 


We learn that the Time Meter” described in our issue of May 
11th is made by Messrs. Hartmann & Braun, who are represented 
here by the Unton ELECTRIC CO. The meter is illustrated herewith ; 
the clock face is used instead of a train of dials, because anybody can 
read a clock correctly, whereas it is easy to err in reading dials. 
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The time meter contains an electro-magnet which attracts an 
armature when current is passing, thus releasing and giving the 
starting impulse to a high-class clock movement. The clock is 
spring-driven, and runs about 300 hours with one winding. The 
balance wheel and staff have been carefully designed, so that they 
are unaffected by the vibration of the car on the road. The 
apparatus is very compact and neat, and all moving parts are 
completely enclosed in a brass dust-proof cover, which can be 
sealed up. 

As the apparatus has to work on high-pressure circuits, Special 
care has been given to the insulation, so that case and base can be 
earthed on 600-volt circuits; internally the distances apart between 
parts carrying current are always larger than those between the 
lightning discharge gaps on the tramcars, so that pressures up to 
1,000 volts cannot reach earth through the time meter. 


g. 
TRAMCAR TIME METER. 


The series resistance is arranged to suit the working pressure, 
the total resistance of the instrument for a working pressure of 
600 volts being approximately 25,000 ohms; the power taken by 
the meter at 500 volte is approximately 10 watts. j 

The electro-magnet is wound as a pressure circuit in parallel 
with the car motor circuit, so that the full line pressure is available 
for starting the clock. The release action has sufficient range to 
work with certainty down to 350 volts pressure, if wound for 600 
volts. The instrument can be supplied for either direct or alter- 
nating current. j 

At the tenth general meeting of the Tramway Associations of 
Germany, the Frankfort authorities reported that the use of this 


meter had led to a reduction of approximately 13 per cent. in the 


energy required on the line, and considerable economies on tires 
and brake blocks; in addition, the schedule running times were 
more strictly adhered to. 


Wooden Electric Light Fittings. 


We recently paid a visit to the showrooms of Messrs. ELLWOOD 
AND SLEDMERE, 53, Mortimer Street, Cavendish Square, W., for 
a look round among their various designs of electric lighting fittings 


Fig. 1. 


which they make in oak, mabogany and walnut. The leading spirit 
in the firm was formerly with Messrs. J. S. Henry, Ltd., who, it 
will be remembered, so enterprisingly brought wooden electric 


light fittings before the trade sever 
and Sledmere have issued a catal 
designs of pendant, bracket, stan 
couple of wbich we have selecte: 
represents a three-light Adams flam 
white with compo enrichment. 

The same design is also supplied 
example of a two-light bracket app 


rooms are laid out for the convenie 
trade, and their clients. 


New .Meridia 


THE British TuHowsoN-Hovsro: 
new type of lamp, to be known as 
This lamp has been designed and 
created by their B.T.-H. Meridian | 
and candle-power than the standarc 
standard 16-c.». lamp, is required. 
standard bayonet socket lamphold« 


e T A 


B.T..H. MERI! 


shade is very efficient and is acct 
by the use of a small shade carrie 
shade to standard fittings, so that t 
position. We understand that th. 
to 35 C. p. with an energy consumpti 
with standard bayonet cap, specia 
and can be fixed in the ordinary | 
lamp is supplied only in 4 in. frost 
and for all voltages—100/125 and 2: 


Revolving Switch f 


There is shortly to be placed 
revolving switch, which has be 
important purposes connected wit! 
it is not unlike an ordinary push, : 
in its place. The circular basebo 
on which a circular brass disk, havi 
revolves when the handle is turi 
phosphor-bronze contact stop capa 
ment; thus a succession of conta 
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the line wires are fixed to the two standards. Opposite the handle 
is an equalising weight, ao that whatever position the handle takes 
up on coming to rest, there will be no pressure on the spring to 
cause permanent contact. The outside rim screws over the base 
and also protects the handle and disk from damage. 

The following are some of the advantages claimed for this 
switch: Where trembler bells are considered too irritating, they 
may be connected for "'single-stroko," when a more deliberate 
hammering is obtained, slowing down like the old-fashioned pull- 
bell (non-electric), if the push is replaced by .a new revolving 
witch. When used in place of a push on a “trembler circuit, 
it gives intermittent " trembler" working, and the ordinary swing 
indicators can be used with greater effect, 

If any number of ''-ingle-stroke bells are connected in series 
they can be worked vcontinuousty. This cannot be done with 


SECTION; AND PLAN or BaSE. 


"trembler" bells, as the springs cannot be made to make and 
break circuit together. "'Trembler" bells have to be joined in 
parallel, which necessitates a large battery power. 

The ordinary “trembler” bell can be used to give “trembler,” 
intermittent “trembler” and slow hammering, by using two 
switches in place of two of the pushes, thus giving an indication 
of the station calling, without an indicator. Alarm bells for 
schools, ships, factories, &c., work with greater effect and can 
be of the single-stroke type. 

Tbe inventor is Mr. B. H. Thorogood, and the agents are Missas. 
BRowHnkEAD & Co., of 33, Cannon Street, E.C. 


LEGAL. 


THE RATING OF ELECTRIC TRAMWAYS. 


Ox May 15th, in the King's Bench Division, Mr. Justice Ridley and 
Mr. Justice Darling heard the applications for a rule nisi to state a 
case on the following cases:—The King v. Wheatley, Esq., and 
Others, Justices, &c., and the Liversedge Urban District Council 
(rx parte the Yorkshire, &c., Tramways); The King r. Firth, Esq., 


and Others, Justices, &c., and the Heckmondwike Urban District 


Council (ex parte same), and The King ». Same Justices and the 
Thoruhill Urban District Council (er parte the same). 

Mr. L. Davies said in each of these three cases an order had been 
made calling upon the Justices to show cause why they should not 
state cases for the opinion of the Court. No one appeared on the 
other side, and he asked for the order to be made absolute. The 
question arose in regard to electric and other light railways in the 
West Riding of Yorkshire, and the point at issue was whether light 
railways were entitled to exemption under the Public Health Act, 
whereby a railway was assessed at a quarter of its full value. His 
clients, the Yorkshire, &c., Tramways, were the owners of nine 
railways working the districts of nine different authorities, and 
they proposed to all the authorities to pay the rate in full, the 
ultimate liability to depend upon the decision in a case about to be 
decided by the Courts—viz, the Wakefield Light Railway case. 
Most of the authorities assented to this proposal, and they paid the 
rate in full, being given an undertaking for a refund of the three- 
quarters if the decision in the Wakefield case were favourable to the 
company. The three local authorities in question would not do 
this, and they paid the quarter, and ordinary proceedings were 
taken with regard to the rest. They appeared before the Justices, 
and they took the point that they were entitled to exemption. The 
Justices stated that they were wrong, and that they had no 
jurisdiction to consider such a point on a summons for the enforce- 
ment of rates. They declined to state a case. They then applied 
for a rule which they now asked to be made absolute, The Wake- 
field case had now heen decided, and the Court had held that the 


company were entitled to the exemption claimed, being regarded as 
a railway and not a tramway. 

The Court then made the rule absolute. 

Mr. Davies asked the Court for costs, but the Court in ‘its 
discretion refused to order the Justices to pay the costs. 


TRACTION CORPORATION;PTD., v. BENNETT. 


In the Chancery Division of the High Court of Justice on Friday, 
May 18th, before Mr. Justice Buckley, Mr. BUCKMASTEB, K.C., in this 
case said he had a motion on behalf of the plaintiffs for an injunction 
to restrain the defendant from dealing with, disclosing, or offering 
for sale an invention relating toa certain system of electric traction 
until after the hearing of proceedings that were pending before the 
Comptroller opposing a complete grant to the defendant in respect 
of the invention. The defendant had filed an affidavit in which he 
atated that he was willing to give an undertaking in the terms of 
the notice of motion, the plaintiffs giving the usual undertaking in 
damages. : 

COUNSEL for the defendant contended that this motion and action 
ought never to have been launched. He was, however, prepared to 
give the undertaking if his Lordship, under the circumstances, 
thought it proper. 

Mr. Justice BucKLEY : I know nothing about it. 

CouNsEL inquired if plaintiffs would give an undertaking in 
damages.—Mr. BUCKMASTER: Yes. 

Mr. Justice Buckley thereupon allowed the motion to stand over 
on the undertakings mentioned, and made no order except that tho 
costs of the motion be costs in the cause. 
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FURTHER CLAIMS AGAINST THE L. & Y. RAILWAY. 


SEVERAL actions arising out of the disaster at Hall Road, on the 
Liverpool-Southport electric line, last July—the result of a signal- 
man's error—came before Mr. Justice Bray at Liverpool Assizes 
last week. In all the cases the L. & Y. Co. admitted negligence on 
the occasion in question. The case in which Mr. Matear was the 
plaiutiff was settled by consent, the parties agreeing to judgment 
for plaintiff for £500 and costs in respect of the personal injuries 
he received in the accident. 

Walter Chas. Taylor, merchant and commission agent, of 
Formby, claimed compensation at tHe rate of £30 for three weeks’ 
holidays, £35 for medical expenses, and between £500 and £600 
for loss of business profits. After hearing the evidence the jury 
returned a verdict for the plaintiff for £50, the judge deciding 
that he was not entitled toa penny on his claim for loss of business 
commission. 'The award being less than the sum paid into Court 
by tbe railway company, formal judgment was given for the 
defendants. 


THE Lonpon ErnrcrBRoBus Co., LTD. 


Mr. Justick BvckLEX, in the Chancery Division on Friday, 
May 18th, heard two motions with regard to this company, to 
rectify the register-of the company by removing the names of 
certain applicant shareholders on the ground that they had been 
induced to enter into their contracts to take shares on the faith of 
a misstatement which appeared in the prospectus. There was also 
a motion in the action to restrain the company from dealing with 
the money of the applicants paid in respect of shares until after 
the hearing of the dispute with regard to the rectification of the 
register. 

Mr. BvckwasTER, K. C., for the applicants, said a letter had been 
received from the compauy consenting to an order in favour of the 
applicants in the terms of the notice of motion, and the company 
did not think it right to incurlexpense by bringing counsel It 
was aleo set out that any person requiring the return of his money 
could be able to obtain it. 

His Logpsuir: That means that they are going to repay every- 


body? 


Mr. BUCKMASTER agreed. He said the prospectus stated 17 
advantages of the electric omnibus over the petrolomnibus. The 
applicants should not complain of this, but of a paragraph stating 
that the electrically-driven omnibus of the type of which the com- 
pany had secured a monopoly for a certain time and within a certain 
district was protected by Letters Patent, whereas what was protected 
was only an axle or bearing or some part of the machinery. A 
circular issued by the directors on May 16th, 1906, stated that 
the improvements referred to in the prospectus “ had no reference 
to the accumulator or motor, but are concerned with the driving 
and gearing mechanism made use of in the construction of omnibuses 
of the type which the company proposes to run." 

His LonpsHIP thought the statement in the prospectus meant 
that the company had obtained a monopoly of a particular ty pe of 
electrically-driven motor. 

Mr. BUCKMASTER said that the statements in the prospectus could 
not be substantiated. He asked for an order for rectification in 
both cases and the return of the moneys paid, the company to pay 
the costs of the application. l 

His LoRDsHiP made an order accordingly. 


In the other motion in the case of Obru and Others v. the same 
company, an order was taken by consent to the effect that, the 
company consenting to treat the motion as the trial of the action, 
the register of shareholders should be rectified, the moneys paid 
by the plaintiffs in respect of their shares returned to them, and 
an injunction granted restraining the company from dealing with 
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the moneys otherwise than by returning the same to the plaintiffs, 
the company to pay the costs. . l 


Mr. Eve, K.C., moved on the same day before Mr. Justice Swinfen 
Eady, on behalf of a number of applicants, to have the register 
of the company rectified by the removal of their names as share- 
holders, and for the return of the moneys they had paid, with 
interest. The company had written stating that they consented to 
an order in the terms of the notice of motion, and that they would 
not goto the expense of appearing by counsel. The learned 
counsel said that one of the applicants had made an affidavit, and 
his Logpsxip said he could have an order subject to a consent brief. 
If this was not agreed to, he could have an order for the applicant 
who had made an affidavit, and the rest of the motion would stand 
for a weck. 


On the same day the case of Byrne and Others v. the Company 
was again mentioned to Mr. Justice Joyce by Mr. Husnes, K. C., who 
asked for an immediate order for rectification of the register by the 
removal of the names of the applicants. An originating summons, 
-he said, had been taken out by 250 persons under Section 36 of the 
Companies’ Act, and under that summons they asked for relief. 

_ His Lorpsuire made the order asked for, and said the company 
must pay the costs. | 


BRADFORD TRAMWAYS COMPENSATION CLAIM. 


Ir is reported that on Monday, at Leeds, John North, a steeplejack, 
43 years of nge, sued the Bradford Corporation for £1,000 in respect 
of "injuries received in a tramcar accident last November. Plaintiff 
was thrown off his seat on the top of a car, his head came in 
contact with the standard, and his skull was fractured. Within 
six months his hair had turned perfectly white, and, according to 
evidence, he had suddenly become an old man. The Corporation 
offered him £40 as compensation, but. the jury awarded £750, with 
costs. ! 


— — ——— oe 


CHELMSFORD ELECTRIC LioHTING Co. v. KNIGHTS. 


Last week at Chelmsford, defendant, a cycle aud motor engineer, 
was summoned by plaintiffs for having, on March 6th, fraudulently 


prevented an electric meter from duly registering the quantity of . 


electricity supplied. He was. fined £2 and 4s. costs. 


BREACH or By-Laws. 


Last week Mr. J. R. Norris, of Manchester Street, Oldham, 
appeared before the Electricity Committee of the Oldham Cor- 
poration to answer 4 charge of having broken the by-laws of the 
Corporation by connecting electric wires with the clectricity supply 
without the wires having previously been tested. According to the 
Oldham Chronicle, one of Mr. Norris’s men was in the market hall a 
few weeks ago, when he was asked to couple up the wires in one of 
the new shops round the market. He did so, although he knew the 
rules forbade him. 

Mr. Nogris said he was away when this was done and did not 
hear of it until the following Monday. He contended that the man 
should have been called before the Committee, as at the time ho 
was not working for him and had not been paid by him, although 
he had the contract for the work to be done in the shop. The Com- 
mittee fined Mr. Norris 10s. and severely reprimanded him. 


DAMAGE TO AN ELECTRICAL INSTALLATION. 


AT Berwick last week Catherine Simm was charged with wilful 
damage to an electric fuse-box. According to the Northern Echo, 
the evidence showed that the defendant, who was leaving a house 
in which the electric light was fitted, wrenched the box from its 
holdings with a poker, and bent over the main cable. Her action 
caused a portion of the Castlegate circuit to be in darkness for some 
time, while it was also highly dangerous, the full pressure being on 
the cable at the time. She was fined 24s. 6d. including costs, or 
14 days. 


—— 


CRIGGLESTONE Coar Co., Lr». 


IN the Companies" Winding-Up Court on Tuesday, Mr. Justice 
Buckley delivered his reserved judgment on the petition of the 
Britisti Insulated and Helsby Cables, Ltd., for the winding-up of 
the Crigglestone Coal Co. 

His LonpsurP said the petitioners were creditors in respect of a 
debt of £716 for electric cables supplied on December 20th, 1905, 
under an order given on Deceinber 5th. They were unpaid, and 
they asked for a windiug-up order. The debt and the insolvency 
were both admitted, but the petition was opposed by debenture- 
holders on the sole ground tbat there were no assets for unsecured 
creditors, and that the debenture-holders’ security might be affected 
by a winding-up order, inasmuch as the company’s lessors would, 
in that case, have power to re-enter. The company appeared by 
counsel who had taken no substantial part in the argument, having, 
indeed, no interest in the matter. On January 8th, 1906, the 
directors passed a resolution that the company should cease to carry 
on business, and a receiver and manager had been appointed. The 
debenture-holders said—and that he regretted to say was the law— 
that the owners of a floating charge on all the present and future 
property of the company were entitled to the goods which the 
petitioners supplied and were not—as again was the law—liable to 


pay for them. They sald the company's leases contained powers 
in the lessors to re-enter if a winding-up were made—that a 
winding-up order, therefore, might injure the debenture-holders, 
and the unsecured creditors ought, therefore, not to have such an 
order. Having detailed the history of the company, his Lordship 
went on to say that he had to consider whether the petitioners were 
entitled to an order. The law as between a creditor and a company 
who were debtors was that an tnpaid creditor who showed insol- 
vency was entitled to a winding-up order—that was to say, an 
order by virtue of which a creditor, by the hands of a liqnidator, 
was entitled to seize the assets of his debtor, and administer them 
for the payment of himself and other creditors. If tne order would 
be useful—not necessarily fraitful—the Court had . jurisdiction to 
make an order. It was no answer as between the petitioner and 
the company that debenture-hdlders would or might sweep away 
all the assets, as between creditors and the company the former 
were entitled to seize and administer so as, if possible, to escape 
that result. The parties opposing this petition were for all pur- 
poses the petitioners’ opponents, and not members of the class he 
represented. If he made a winding-up order the unsecured 
creditors would, by the Official Receiver, control the winding up. 
That was a real advantage to which he thought they were 
entitled. Beyond this he thought the unsecured creditors 
were entitled to investigate the circumstances under which 
this company between November, 1904, and December, 1905, 
obtained further moneys and issued further debentures to the 
extent of £40,000, depending for its daily existence upon the 
willingness of the debenture-holders to find further money. There 
was no evidence that the lessors would avail themselves of the 
power of re-entry. The result was, in his judgment, that neither 
the company who were debtors nor the debenture-holders were 
entitled to stay the hands of the Court in giving the company's 
unpaid creditor the statutory remedy—his right to seize: and 
administer by the hand of the liquidator for the benefit of himself 
and others of his class such assets as he could reach by the operation 
of a winding-up, and the consequential rights which would flow 
from it under the Act of 1890. He therefore made a compulsory 
order. 

Mr. BUCKMASTER, K. C., counsel for the debenture-holders, applied 
for a stay of the operation of the order pending an appeal. 

Mr. Justice BucKLEY refused the application on the grounds that 
the company had ceased to carry on business, and that if he refused 
a stay, the Court of Appeal would see fit to advance it. In his 
opinion, the Official Receiver ought at once to get into the 
saddle. 


* 


BuLAWAYO WATERWORKS Co. v. BULAWAYO MUNICIPALITY. 


AT the Bulawayo High Court, before Mr. Justice Vintcent in 
March and April, plaintiffs claimed from defendants the difference 
between 1s. and 18. 114d. per unit for 12,665 units suppliedſto them in 
October, November and December, 1904.  Defendants bad paid 
18. per unit without prejudice, but plaintiffs claimed the higher 
figure under an agreement for 10 per cent. over the cost of 


‘generating the current." There were also other points of disagree- 


ment as to the hours of lighting, &c. Evidence of Mr. Robert 
Hammond, of London, and Mr. Arnot, of Port Elizabeth, taken on 
commission, was read. Evidence was called by defendants to 
show that repairs, maintenance, rents, rates and taxes, aud depre- 
ciation were not part of the actual cost of generation. The Judge 


. took time to consider his decision, and delivered his judgment 


on April 6th to the effect that the term generating the light meant 
“production of electricity, plus distribution.” The term “ actual 
costs of generating light” meant “ prime cost of productiun and 
cost of distribution." The item “interest on capital account " was 
disallowed. Only so much of the item management" as formed 
part of the salaries of the persons employed in and about the works 
in the course of actually generating and distributing electricity 
should be allowed. So much of the items rent, rates and taxes as 
did not relate to the actual works should be excluded. 

The JUDGE said that so far as he had gone into the matter the 
price to be paid by the municipality worked out at something less 
than 1s. Ultimately it was agreed to refer the matter of the 
figures to an accountant for him to ascertain on the judge's finding 
what was due. The case is likely to go to appeal to the Supreme 
Court at Cape Town. 

It may be of interest to add that private consumers are charged 
on a sliding scale from 2s. to 1s. 9d. per unit. 


ATTORNEY-GENERAL v. THE PoNTYPBRIDD U. D.C. 


Tars case came before the Court of Appeal, consisting of the 
Master of the Rolls and Lords Justices Romer and Cozens-Hardy, 
on May 17th, on the defendants’ appeal from a judgment of Mr. 
Justice Farwell in the Chancery Division. 

The action was brought by the Attorney-General at the relation 
of tne (trustees of the Baroness Llanover, deceased, against the 
defendants to restrain them, their contractors, servants and work- 
men from erecting or permitting to remain upon any portion of the 
land at Gwernygerwn, Treforest, near Pontypridd, which was pur- 
chased from the trustees in 1902, any building or works not required 
or intended forthe purposesof the defendants' electriclighting under- 
taking, or from permanently using the land or any part of it for 
any other purposes than that for which it was acquired—viz, the 
production and supply of electricity. "The relator trustees on their 
own behalf claimed an injunction to restrain the defendants from 
using any part of the laud or any building upon it in such a manner 
as to create a nuisunce or cause damage to the Llanoverjestate. .It 
appeared that,'after,the purchase of the land, the defendants, in 
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April, 1903, applied to the Local Government Board for permission 
to use a wk of the land for the purpose of a refuse destructor, but 
were told that the Board bad no power to sanotion the use of the 
land for any other purpose than that for which it had been 
acquired. In the following April the trustees were applied to 
to accept & re-conveyance of the part of the land on which it was 
proposed to erect the destructor, and then to convey it back again 
to the defendants, the latter paying the costs, but this the trustees 
declined to do. The defendants then went through the form of 
conveying this part of the land to a Mr. Davis, and taking a re- 
conveyance from him, the undertaking to re-convey being a 
condition of the conveyance to Davis, and although informed by the 
trustees that they objected to the refuse destructor being built 
there, the defendants commenced the construction of the destructor, 
although no sanction had been obtained for it from the Local Govern- 
ment Board. The trustees’ view was that the destruction of dust 
and refuse on any portion of the land in question would cause a 
serious nuisance, and would materially diminish the value of the 
trust property in the neighbourhood. The nature of the defence 
was that the scheme of the Council for establishing their works for 
generating electrical energy included a scheme which was not 
uncommon in practice for utilising the heat derived from a refuse 
destructor for working the electric generating machinery. This 
plan thev bad, for reasons of economy, adopted in 1901, on the 
advice of their electrical engineer. Mr. Justice Farwell held that 
the action of the defendants was ultra vires, and granted the 
injunction with costs. Hence the present appeal of the defendants. 

Mr. Danckwerts, K.C., and Mr. R. J. Parker appeared for the 
appellants; and Mr. Upjohn, K.C., and Mr. Hornall for the 
respondents, 

The hearing was adjourned. 


— ———— MÀ M—MÓ—ÓMÓ— - —— — 


Tum Mascon! INTERNATIONAL MARINE COMMUNICATION Co., LTD., 
AND ANOTHER v. LLOYD'S. 


In the Chancery Division of the High Court of Justice on Tuesday, 
Mr. Justice Swinfen Eady had before him this action which was 
brought to determine the true construction of an agreement 
between the parties as to the working of the plaintiffs’ system of 
wireless telegraphy at certain of defendants’ stations. 

Mr. Wannington, K.C., and Mr. Gover appeared for the plaintiffs, 
and Mr. Eve, K.C., and Mr. Ashworth James for the defendante. 

Mr. WARMINGTON, in opening the case, said the plaintiffs were 
the two companies which together controlled the patents and the 
invention of Mr. Marconi for wireless telegraphy. It wasnota 
case which, so far as he was personally concerned, necessitated any 
very special knowledge of electricity. The question was really as 
to the construction of an agreement which was entered into 
between the plaintiffs and the defendants. The relations between 
Lloyd's and the plaintitfs commenced in 1901. "The course of busi- 
ness at Lloyd's required that they should have early intimation of 
the arrival of, and also anything that happened to, a ship in the 
course of a voyage. Lloyd's, prior to 1901, had evidently made con- 
siderable inquiries and investigations as to other systems of wire- 
less telegraphy. In the result, those svsteins were not considered 
practicable, and, indeed, there were none in actual operation. In 
1901 Lloyd's made an agreement witb the plaintiffs to adopt the 
due system. Three or four years afterwards it was said by 

loyd's that the plaintiffs had not fultilled their obligations under 
that agreement, while plaintiffs «aid that Llovd's had broken certain 
terms of the agreement. That led to litigation, and the litigation was 
terminated by an agreement in which there were three clauses which 
now came up to his Lordship for special consideration. The 
original agreement, which was dated September 26tb, 1901, 
recited that the Marconi International Marine Communication Co., 
Ltd., had acquired from Marconi’s Wireless Telegraph Co., Ltd., 
the sole exclusive licence to use for all maritime purposes in all 
parts of the world, excepting the United States of America, 
. Hawaii, the Republic of Chile, and any colonies or dependencies 
thereof respectively, certain patent rights and inventions for wire- 
lese telegraphy collectively known as the Marconi system and also 
of other patent rights which Marconi’s Wireless Telegraph 
Co. bad or might hereafter acquire or have the power to use. 
Lloyd's was of opinion that it was desirable that one 
system of wireless telegraphy should be in general use; the Marconi 
system had such general use, and had been proved to the satis- 
faction of Lloyd's to be a good working system. Lloyd's having 
expended about £4,500 in all in developing certain other systems 
of wireless telegraphy, it was willing to adopt the Marconi system 
upon the terms and conditions set forth in the agreement. Under 
this agreement of 1901 Marconi's system was to be installed at 
certain of Llovd's signal stations, Lloyd's to have the benefit of all 
maritime communications, and the plaintiff companies all sea 
telegrams received—-that was to sav, all private messages were to 
be received for the benefit of the plaintiffs, and all communications 
with regard to ships and their cargoes for the benefit of the 
defendants, The system was to be worked by Lloyd's. 

Clause 9 of that agreement was in these terms:— 

“Tf at any time during the currency of tbis agreement the com- 
pany sball desire to establish a system of sea telegraphy at any of 
Lloyd's signal stations in any part of the world, and sball give 
notice in writing to Lloyd's of such desire, it shall have the right 
to install and maintain such system at such station at its own 
expense, and Lloyd's shall work euch system for the company, and 
al revenue from sea telegraphy at any such station shall be 
accounted for by Lloyd's to tbe company, less only all reasonable 
out-of-pocket expenses incurred by Lloyd's in complying with the 
company's requirements. On the termination of this agreement 
the expense of removing the installation shall be paid 


by the company. For the purpose of this agreement 
the expression sea telegraphy shall mean only the receipt and 
transmission of messages to and from passengers to vessels, messages 
of public news transmitted to or from vessels and generally any 
messages transmitted to or from vessels which could not reasonably 
be described by the expression maritime signalling, as defined in 
this agreement.“ On June 7th, 1904, Lloyd's commenced their 
action against the Marconi International Marine Communication 
Co., Ltd., but a compromise was come to at the trial : (1) The order 
staying all farther proceedings in the action was dated November 
25th, 1905, and the terms of the compromise included the follow- 
ing: “Defendants will concur with Lloyd's in arranging for the 
British Admiralty if willing to work the wireless telegraphy 
for the purpose both of maritime signalling and seatelegraphy at 
all stations in the United Kingdom or abroad, whether defendants’ 
or Lloyd's, at which now or hereafter Marconi's system for maritime 
purposes is used. This clause not to apply to Poldhu, and similar 
stations primarily used for shore-to-shore or overland telegraphy. 
The defendants are to be at liberty to arrange with the British 
Admiralty the payments to be paid for the expense of working the 
stations for the purpose of sea telegraphy, and the plaintiffs are to 
be at liberty to arrange with the British Admiralty, the payments 
to be made for the expense of working the stations for the purpose 
of maritime signalling.” (2) At all such stations in the 
United Kingdom or abroad, and subject to the exceptions stated 
in the principal agreement of September 26th, 1901, at which the 
British Admiralty.are unwilling to work the wireless telegraphy, 
and at which sea telegraphy shall for the time being be practised, 
the working of wireless telegraphy to be under the control of the 
defendants, or either of them if and so long as they so desire, and 
if not then to be done by Lloyd's on reasonable notice. In case of 
any complaint by defendants as to alleged inefficiency of work at any 
station at whicb wireless telegraphy is worked by Lloyd's, the sole 
remedy of the defendants is to be totake over the working of the wire- 
lees telegraphy themselves at such station, and not to sue for damages 
or otherwise. This clause not to include stations on the Suez 
Canal, in Egypt, or in the Soudan, unless the Egyptian Govern- 
ment consents, but the plaintiffs will use their best endeavours to 
procure such consent.” 

“ Lloyd's shall not be compelled to work under this clause the 
telegraphs at any station at which they would not have been bound 
to work it under the principal agreement. 

" Ag regards stations at which the wireless telegraphy shall not 
be worked by the Admiralty, the cost of the maritime signalling to 
be borne by Lloyd's and the cost of the sea telegraphy 3 the 
defendants. Any question of apportionment to be settled by 
arbitration in case of difference, Lloyd's not to pay any portion of 
the expenses of the Poldhu or any similar station primarily used 
for shore-to-shore or overland telegraphy. 

" Lloyd's and defendants to do their best to persuade the British 
Government not to grant'a licence for use of wireless telegraphy 
during the continuance of the agreement to any but plaintiffs and 


. defendanta. 


" Liloyd's to be exclusively entitled to the benefits of all maritime 
signalling worked by the Marconi system in all countries (except 
those mentioned in the first paragraph of the principal agreement), 
the benefits and profits of all sea telegraphy to belong as between 
the plaintiffs and the defendants to the defendants.” 

(To be continued.) 


His Lordship gave judgment, making a declaration asked for, 
that, in the events which had happened, the Marconi Companies 
were entitled to take over the control of the working of the wire- 
less telegraphy at Crookhaven, Malin Head, the Lizard, and several 
other places, the costs to follow the event. A stay of 14 days was 
granted to enable the defendants to consider whether they would 
appeal to the House of Lords. i 


-—— — —— —À — — — 


TUBE PATENT APPEAL. 


Lorp Justice Romer on Tuesday delivered the judgment of the 
Court in the appeal of the Simplex Steel Conduit Co., Ltd., from 
a decision of Mr. Justice Buckley, who, at the instance of the 
Metallic Seamless Tube Co., Ltd., had granted revocation of 
Waterhouse's patent No. 28,632 of 1903. The appeal was dismissed 
with costs. A stay was granted in view of appeal to the House 
of Lords. 


Gas Engine Economy.—In a paper on the “ Prime 
Mover of the Future,” printed in an American Exchange, 
Mr. C. E. Sargent draws particular attention to the reduc- 
tion of jacket losses. He realises that while the jacket is an 
unfortunate necessity, its area exposed to the highest tempera- 
ture gases ought to be a minimum, for since the temperature 
falls quickly on expansion, the heat will be converted into work 
rather than into jacket water temperature. Obviously, therefore, 
high compression, apart from its theoretical advantages, has also 
the advantage that it produces a minimum of jacket surface in con- 
tact with the gases. He next realises how much is lost in thc 
exhaust, and how very late explosion may be when the charge of 
gasis cut down. In order to cope with this difficulty, he connects 
the lay shaft with a Rite's governor in such a manner that the shaft 
is put forward or backward as the load varies, and he sows 
indicator diagrams to prove that thereby he has succeeded in 
getting as early an ignition with a poor charge as with a full 
charge of gas. 
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CORRESPONDENCE. 
Letters received after first post on Wednesday morning cannot appear 
unttl the following week. Correspondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


Automatic Switches. 


Having experienced trouble in trying to obtain certain 
types of switches, can anyone give me information of a firm 
or firms who could supply the following, suitable for a 
three-wire system, 220 and 440 volts ? 

1, A triple-pole switch, to be actuated from a distance by 
shunt control to make and break a circuit, carrying a maxi- 
mum current of 50 amperes each side. Switch to be of 
such a construction as to be well protected against atmo- 
spheric conditions. 

2. A single-pole switch to be actuated by an electrically 
or hand-wound clock directly attached or otherwise, to con- 
trol a circuit carrying a maximum current of 35 amperes, 
making contact at a certain pre-arranged time, say, 7.30 p.m., 
and breaking contact at, say, 11.30 p.m. each night, but 
missing both actions on Sundays. 

J. C. L. Y. 


- 


Flexible Wire Daugers. 


We note with interest Mr. C. Hall’s letter under flexible 
wire dangers in your issue of this week, and we beg to 
state that in order to prevent such happening with flexible 
cord, we are making a special flexible with the metallic 
conductors braided instead of stranded as is usual with 
flexibles. This braiding renders the conductor much 
stronger mechanically, is more convenient in wiring, owing 
to its not fraying, and is very flexible. 


Ward & Goldstone. 
Manchester, May 18th, 1906. 


The Separation of Oil from Feed Water. 


J. B.,“ by his letter in your issue of 27th ult., evidently - 


does not realise what one-third of a grain per gallon really 


indicates, even supposing that in practice he is always able to - 


obtain this result. Take a plant as an example which deals 
with 20,000 gallons of condensed steam per hour, then for 
24 hours we have the following. figures :— 


o 333 x 20,000 x 24 


70,000 


This means about 16 gallons of oil per week going into 
the boilers. 


= 9-283 gallons of oil per day. 


Onlooker., 


American Postage. 


Your note relative to underpaid American postage will, it 
is.hoped, do good. It may be that the English office boy 18 
as great a sinner as the American. If he is, “let our American 
friends say so. Certain it is that very few American letters 
come here properly stamped. The shortness occurs in several 
ways. First, and perhaps most usual, is the use of the 2 cent 
stamp in place of 5 cents; next is the use of one 5 cent 
stamp on letters of over ) oz. These two deficiencies involve 
a cost to the receiver of 6 cents and 10 cents respectively. 
Then comes the 2 cent stamp in place of 10 cents on a letter 
for one 4 oz. This gift costs 16 cents to receive. The 
worst of these things is that very often they are merely trade 
circulars in closed. envelopes that would come for 1 cent if 
left open. Again, it is quite usual to send quite heavy 
bundles of printed stuff with only a 2 cent stamp in closed 
envelopes, and one may pay several shillings for there. The 
mailing clerks of the United States appear to have no know- 
ledge of foreign postage, but some few firms tvpe the word 
foreign“ on the envelope so that the typists evidently have 
instructions to do this. "This appears to fix the fault on the 
creature who does the putting on of stamps. Surely it is 
time that the charge of double the deficiency was dropped 
for very much underpaid letters. 

Like yourselves, I have been compelled to refuse to 
receive such letters. It may appear mean if the letter goes 
back to the sender, but the sender should realise that he is 


only one of many, and every man whose name appears in the 
lists of members of any society or institution is inundated 
with such unpaid stuff. A few months ago I sent word to 
one correspondent. He apologised, and said the matter 
should be inquired into. I had to pay threepence for this 
apology, for it came with the customary two cents stamps. 

I would suggest that you print both the English and 
American rates of postage on various matter for the benefit 
of all concerned, though even this will not put a stop to 
what is often the lack of observation of the boy who does 
the stamping. Finally, is it not time that the postage to 
and from America was made one ‘penny per ounce, or two 
cents, so as to put a stop to the annoyance? At present the 
postage is about sixpence average, and the receiver pays most 
of it. 

Tired of It. 


A Celestial Document. 


No doubt you come across many curious documents in the 
course of editing your paper, but I doubt if you often meet 
a stranger one than the original of the enclosed copy. It is 
a letter from a consumer, complaining of the light given by 
an incandescent lamp, and is very typical of the corres- 
pondence one gets in this part of the world :— 


Canton 31 March 06. 
Sir 
we beg the honour to you that our shop have been use 7 prs of 
electric lamp, when that bas a lamp is not light and spoiled, So 
that it is have few night. which that pleases send a man to our 
shop making it for proper and Dont spoiled. Hoping your kind 
at once to our Bap making it of now. and obliged 
yours truly 
per Kwang Wo & coy 
Hing loong strut 


The capitals and stops are just as in the original. Hoping 
that this may be deemed worth printing, I remain one of 
your distant readers, 


Guy H. Thorne. 
Canton, April 22nd, 1906. 


The L.G.B. and Public Lighting by Electricity. 


I think the thanks of your readers, and of the electrical 
profession generally, are due to you for calling attention to 
the peculiar action of the Local Government Board inspec- 
tors in the matter of loans for electric street lighting pur- 
poses. The two examples referred to in your last issue, 
namely, Bridlington and Newcastle, are in themselves proof 
that street lighting can, in many cases, be carried out more 
efficiently and economically by means of electricity than gas ; 
but if further proof is needed, it is only necessary to look 
at the low rates at which dividend-earning electricity supply 
companies are able to undertake this class of work, and still 
earn a profit. 

In spite of this, one inspector has stated that there is no 
light so good and so (Leap as incandescent gas. The other 
admits that he is not an electrical engineer, and yet he does 
not hesitate to criticise the price at which an undertaking 
can supply and maintain electric arc lamps. 

The unfair action of the Local Government Board in this 

matter would be of little importance if the results were not 
so far-reaching. One does not complain of the gratuitous 
advertisement given to the gas undertakings : but of the 
fact that the Local Government Board are in many cases 
depriving ratepayers of a possible chance of receiving some 
quid pro yuo for the money they have already been allowed 
to invest in plant, machinery and mains. 

The more carefully one investigates the matter, the more 
inconsistent the action of the Local Government appears to 
he. For example, the Government, having granted a 
monopoly of supplying electricity in certain districts with 
one hand, withdraws the means by which it can be carried 
out most economically with the other hand. It sanctions 
loans on the security of the rates for the erection of 
generating plant, &c., and then refuses to allow the rate- 
payer to erect lamps on his own premises which could be 
economically lighted by means of that plant. This is worse 
than putting a man into prison for debt, and thus making 
it impossible for him to earn the money to pay that debt ; 
because not only is the ratepayer deprived of the means of 
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getting any return for his invested capital, but he has also 
to pay the profits of an opposition undertaking. 

Is it surprising that, under the circumstances, munici- 
palities, having the interests of the ratepayers at, heart, and 
knowing that the success of their electricity undertakings 
and the improved lighting of their streets depend on con- 
verting the street lamps, are tempted to carry out this con- 


version first and obtain the sanction of the Board after- 


wards ? 
If the gas industry is to be State-aided, I think in 


common fairness private enterprises should be allowed to 
compete for the public lighting by other means, and 
facilities should be granted them for laying the necessary 
mains; otherwise, progress in this country will be still 


further retarded. 
Haydn T. Harrison. 


Westminster, May 22nd, 1906. 


— —— — — — 


Neutralised Repulslon Motor. 


I will deal with Mr. Fynn's last letter in the order in 
which it is written. 

The first point, that of classification, is for the moment 
dropped. With regard to commutation, I claim no advan- 
tage over any series conduction machine with equal im- 
pressed armature E.M.F. I wish it to be distinctly under- 
stood that I do not claim to have thought of anything very 
wonderful or new, but only to have suggested, and experi- 
mented a little with, a form of motor which, J think, has its 
advantages. Not having yet even decided the best propor- 
tions for the suggested motor, I am not in a position to 
discuss the weight efficiency, which is Mr. Fynn’s third 
point. I do not think he is right. But if he is, I will 
acknowledge it when I have proved it. 

With reference to the fourth point, I say that Mr. Fynn is 
entirely wrong. The torque may be large though the 
recondary leakage is small, and this is clear from the diagram 
already published. 

Mr. Fynn's fifth point is now most interesting. He pro- 
posed a most improbable hypothetical case to prove that the 
torque was zero. I accepted his case ‘as it stood and dis- 
proved his conclusions, whereupon he practically says. I 
admit that the torque is not zero, but still I think I was 
broadly correct when I said that it was” ! 

Next, Mr. Fynn's contention that the greater part of the 
flux og in my diagram passes through the air-gap from FF 
i3 obviously absurd. For by construction 09 is clearly 
defined as “representing the mutual induction between 
* and h.“ How is it possible for the flux which is common 
to these two coils to form part of that which is admittedly a 
leakage flux ? 

The general statements made by Mr. Fynn with respect 
to the diagram figure 1, page 792, are of course 
obvious. But the conclusions drawn therefrom are most 
misleading. For there is hardly one of them that would not 
apply equally to any ordinary polyphase induction motor ; 
indeed, the very diagram referred to (viz., fig. 1), is exactly 
that used by Mr. Eborall in his Society of Arts lecture 
(May 17th, 1901), to illustrate the action of polyphase 
motors. 

At the end of his letter, Mr. Fynn says that $ 9, is not 
the phase of the motor field. I eny that if in the perlicular 
cuse which the diagram illustrates Mr. Fynn can prove his 
statement, I shall be glad to admit my error. 

Apparently Mr. Fyun wishes me now to explain. exactly 
low the motor does operate. I will certainly comply with 
this request as soon as I can; but as there are three cases 
to be considered, it can hardly be done in the scope of a 
letter, May I be excused for saying that if I did not give 
fuller details before, it was chiefly because I thought that 
an elementary explanation would hardly be of use to a 
correspondent, who in his first letter (April 13th) set out 
to show bow faulty the idea was, and how he would carry 
ont such a design. 

Will Mr. Fynn be kind enough to wait till T can get this 
explanation on paper ? 

William Cramp. 


Manchester, Muy 22nd, 1906. 


ELECTRICITY AND GAS v. SMOKE. 
By C. ALFRED SMITH, B. Sc., A.M.Insr.E E. 


Axoxa the many prophetic utterances of Sir Oliver Lodge, 
not the least remarkable was that contained in an address 
delivered at the London Institution a quarter of a century 
ago. The lecture given recently before the Society of Arts 
by Mr. A. J. Martin, M.Inst.C.E., reminded me of the 
stimulating words of Sir Oliver. It is not always that the 
worker in the laboratory—the man who is probing into the 
unknown and is occasionally rewarded for his wonderful 
patience and perseverance by the knowledge that from his 
test tubes or his induction coils, or his few filings used as 
the first primitive coherer, there will one day leap forth 
before a wondering public an “invention,” a something 
which will, perhaps, be a means of indefinitely benefiting the 
human race—it is not always that the scientific seer lives 
to hear liis forecasts re-echoed by the ** practical " man, the 
applied scientist. Mr. Martin cannot claim any great 
originality for the general idea upon which his lecture was 
based, for that was advanced, as I have said, by Sir Oliver 
a quarter of a century ago. I am afraid that he cannot 
even claim to have been the first to have worked out data 
concerning the efficiency of gas transmission, for that was 
done in 1902 by Prof. F. W. Burstall. In October and 
December, 1903, the opportunity was afforded me to con- 
tribute articles to the ELECTRICAL REVIEW upon this very 
subject, when comparative figures were advanced showing 
that, under certain circumstances, it is cheaper to transmit 
energy from the pit's mouth in the form of gas than when 
converted into the form of electricity. Mr. Kilburn Scott 
at the time made rather a feeble attack upon these figures, 
but on being challenged to disprove them lie was silent. 
Nor did he take the opportunity afforded him a few weeks 
later to criticise similar figures contained in a paper read before 
the Birmingham Local Section of the Institution of Elec- 
trical Engineers in January, 1904. Thanks to the ELECTRICAL 
VIEW. I have a verbatim copy of the report of thie 
discussion on that paper, and although Prof. Threlfall ven- 
tured a little good-natured chaff concerning“ pious hopes,“ 
yet the only real criticism of the scheme for gas transmission 
was on account of the possibility of leakages. But Mr. 
Jones, the city electrical engincer for Leamington, said that 
* he did not see why gas should not be used for the whole of 
the heating of the city, and why the use of coal should not 
he absolutely prohibited, thus making the city absolutely 
smokeless.” 

When first it was appreciated that electrical energy could 
he transmitted, great things were expected, and the 
enthusiasts said that the demand for gas would surely 
diminish. For lighting purposes, when compared with elec- 
tricity, gas is dirty and is the wrong agent ; for heating and 
cooking purposes it is, when compared with practically the 
only competitor, coal, cleanly and labour saving.“ Elec- 
tricity is not going to supersede gas,“ said Sir Oliver Lodge 
in 1881, “any more than it is going to supersede coal. 
What is, I hope and trust, going to be superseded by gas 


and electricity together is that abominable nuisance smoke.“ 


We poor suffering Londoners fail to realise that never in 
the history of the world was the atmosphere so unbearably 
polluted as at present. Electricity for lighting and power 
purposes, and gas for heating and cooking purposes, should be 
supplied to every establishment, and should be recognised as 
being as essential to the health of a town as a good water 
supply and a good drainage system. But let us return to 
Mr. Martin’s recent paper. 

Some of his audicnce may have been alarmed at his fore- 
bodings concerning the supply of coal, for he says that “it 
is practically certain that at no very distant date a cheap and 
abundant supply of coal, such as we enjoy to-day, will have 
become a thing of the past." He warns us that prosperity 
will not thank us for our extravagance, and he makes an 
appeal from the ethical side. It is unfortunate, but in these 
matters £ s. d. counts for a great deal more than the 
thoughts for posterity and ethics. And somehow one 
is irresistibly reminded of the great clamour that took 
place some years ago when it was stated that, because 
we were cutting down the oak trees faster than they 
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were being planted, England would be one day unable 
to build her wooden walls, and would, therefore, lose her 
command of the sea. How disappointed those prophets 


of evil must have been when they saw that iron ships would . 


inevitably displace the wooden walls of England! And 
until the price of coal is actually affected by the diminishing 
supply, such arguments will not affect publie opinion. 
Similarly with regard to the losses in power production, Mr. 
Martin says that “it is probable that there are large 
numbers of steam plants at work throughout the country 
which consume a hundredweight of coal for every pound 
which would suffice to do the work with a boiler and engine 
of tlie most economical type working under the most favour- 
able conditions." It is probably true; but until we can 
convince the owners that they will save money by scrapping 
their plant and putting in suction gas producers or electric 
motors, we shall make no progress. So with that pernicious 
poisoning piece of apparatus, the domestic kitchener. Only 
4 per cent. of the heat is utilised, says Mr. Martin, and we 
know how the limited air of London is polluted by the 
smoke, sulphurous gases, and every product of destructive 
distillation. But to get this altered we must show a method 
which is cheaper. A great deal is quoted from the recent 
Royal Commission report, to show how 36 millions sterling 
per annum would be saved with the extended use of gas 
engines and gas cooking appliances and electric motors, and 
we are told that * the chief obstacles to the more general 
adoption of the necessary improvements are due partly to 
lack of time on the part of the persons concerned to attend 
to the matter, but in still greater measure to that almost 
passionate dislike of innovation which is so characteristic of 
the English and of the Chinese," which latter comparison is, 
perhaps, the only feeble remark in this interesting paper. 

The Comparison of Electrical and Gas Transmission.— 
We now come to the valuable part of Mr. Martin’s work, in 
whieh he gives instances from the U.S.A. of gas transmitted 
for 200 miles at 300 lb. per sq. in. He quotes Prof. 
Burstall’s evidence before the Royal Commission, but he 
says that the Mond gas does not compare favourably with 
coal or water gas for transmission, assuming that the cost 
of manufacture per 1,000 cb. ft. (excluding interest on 
capital) of Mond gas is 1d., while water gas is 2d. and coal 
gas is 4'89d. And it is here that the whole crux of the 
question lies ; and it will, I hope, be possible to challenge 
these figures, for Mond gas can surely be manufactured at 
less than 1d. per 1,000 cb. ft. But for the time we will 
accept Mr. Martin's figures. 

He makes a good point when he pleads for a reduction in 
the illuminating power of coal gas. He might have added 
that those unfortunate people who desire or are compelled to 
use gas for lighting purposes should be made always to use 
the incandescent mantle. 
benefit most when electricity is supplied at, say, 1d. a unit 
throughout London, for it will then be used everywhere for 
lighting, and our friends may well drop the illuminating 
value of their gas and supply it only for heating and cook- 
ing. There would then be a great increase in the demand ; 
indeed, Mr. Martin tells us that “ the consumption of gas in 
London might be increased to four or five times the present 
amount,“ although he includes lighting—a small part of the 
load—in his estimate. Then we come to the figures and 
estimates, and we find that the cost of compression and 
transmission of 1,000 cb. ft. of gas are estimated at 0:39d. 
and 1:04d. per 1,000 cb. ft. respectively. My only com- 
ment i$ that there is no need to go 173 miles from London 
for the generating station, and that the estimates on the 
whole are high. A total cost for compression and trans- 
mission of 1d. per 1,000 cb. ft. is ample. But the great 
point is that it costs 8d. per 1,000 cb. ft. to convey coal for 
Las-making purposes, and so Mr. Martin's gencrous estimate 
shows a saving of 82 per cent. 

With regard to the high terminal pressure of 250 lb. and 
the adiabatic expansion “ in a suitable engine with a direct- 
. coupled dynamo "—the fact that the gas would emerge at 
200° F. below zero and the complications involved in making 
ice from this render that part of the scheme rather difficult, 
so we will accept the scheme without this and merely 
mention it as a possibility. The allowance of 10 per cent. 
for leakage both for transmission and distribution is again 
generous, for the London companies only average about 5'5 


But the gas companies will. 


per cent. loss for distribution. But allowing for 10 per cent. 
loss and neglecting the ice-making electricity producing 
scheme alluded to above, we must confess that Mr. Martin 
has made out a very clear case for selling gas in London at 
a very good profit for 1s. per 1,000 cb. ft. And how does 
this affect our electrical generating stations in London? 
It would mean that the price of electricity would be 


reduced, for gas at 18. 6d. would cost less than the coal now 


consumed by 23 out of the 25 metropolitan electrical under- 
takings, while the lowest fuel bill (at Hackney) exceeds the 
equivalent of gas at 18. per 1,000 cubic feet. Centralisation 
and concentration in industrial undertakiugs invariably spell 
economy. The whole problem of supplying electrical 
energy to London is now before a Parliamentary Committee. 
It is to be hoped that the possibilities of gas transmission 


and gas engines for generating electrical energy will be con- 


sidered. Some of us have been deeply interested in the 
fact that, Messrs. Mordey & Dawbarn are installing large gas 
engines at the Johannesburg Electricity Works. They must 
have good reasons for this plucky decision, and it is to be 
hoped that they will place these reasons on record. Finally, 
since the Society of Arts has.on more than one occasion 
taken up the problem of smoke prevention and had some 
historic trials carried out on the early gas engines, it might algo 
go further with the problem of gas transmission and the pro- 
duction of electrical energy. It may sound very revolutionary 


and impossible to many engineers; but just as the electri- 


fication of the Underground Railway has proved a priceless 
boon to Londoners,so will the generation of electricity by 
means of gas engines, and that will be rendered possible by 
cheap gas. We must be grateful to Mr. Martin for his 
very interesting paper, and if he has omitted any figures 
showing the value of electrical transmission he has given 
figures which should set electrical engineers thinking. We 
all expect and hope that some day heating and cooking will 
be done by electricity ; but at present it is not practicable 
in London for that to be universally adopted. We must, 
therefore, welcome all efforts to ‘produce very cheap gas, 
which will have the effect of cheapening electrical energy. 


BUSINESS NOTES. 


Canadian General Electric Co.—It has been recently 
announced that this company intend largely extending their 
works at Peterborough, Ontario, shortly, at an estimated cost of from 
$300,000 to $400,000. 'l'he number of workmen at present em- 
ployed is about 1,000, and these additions will eventually provide 
work for double that number. 


Manufacturing in Italy.—The T&Ecxoxasio ITALIANO 
Brown-Bovenrl, of Milan, which was reorganised in 1903, took over 
for Italy the patent rights of the Baden firm of Brown, Boveri & Co., 
which received in payment preference shares amounting to £51,200, 
ora sum equivalent to the ordinary share capital It was pro- 
vided that after the ordinary shares had been paid a dividend of 
5 per cent., both classes of shares should be entitled to the balance 
of profit in equal proportions. The Swiss company now proposes 
to pay to the Italian company the sum of £51,200, whereby its 
holding of preference shares will be converted into ordinary shares. 
By this means the Tccnomasio will reduce its indebtedness, dispose 
of its department for electrical mensuring instruments, and its 
central stations at Busto Arsizio, Gallarate and Legnano, and 
obtain funds for extending the plant for the manufacture of 
machines. The company also proposes to embark on the con- 
struction of electric motors for secondary railways. 


Holidays.— From the Health Resorts Development 
Association, of 2, Gray's Inn Road, E.C., we have received copies 
of booklets which have been published by them for the Town 
Councils of Weston-super-Mare, Deal, Bournemouth, Woodhall and 
Southport. They each contain many photographic reproductions 
of places and objects which are of interest from the holiday- 
maker's point of view, and useful information concerning the 
climate, local entertainments, tramway and railway facilities, and 
other matters is given. The publications have all been edited: by 
Mr. George W. May. We are asked to state that if any of our 
readers desire to obtain one or other of these booklets, they can be 
obtained free by dropping a postcard to the town clerk of which- 
ever place they are interested in. 


A Hackney Arbitration.—The President of the Insti- 
tution of Electrical Engineers is to be asked to appoint an arbi- 
trator to deal with matters in dispute between MESSRS. ASHTON, 


Frost & Co., the contractors fur condensing plant and pipework, 
and the Borough Council. 
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B.T.-H. Lightning  Arresters, — On Wednesday, 


May 16tb, an extremely severe thunderstorm passed over that 
portion of Birmingham in which the Birmingham Tame and Rea 
sewage disposal works are situated, and apparently the high tension 
line used on this scheme for operating the motors was frequently 
struck. The line is equipped with B.T.-H. alternating-current 
lightning arresters, which worked most satisfactorily; we are 
informed that all the lightning arresters on the line discharged 
after nearly every tlash of lightning, with no resultant damage 
whatever. The transmission line is a 2,200-volt one, 50-cycle, 
three-phase, overhead, and is about five miles lony. It is not often 
in this conutry that phenomenn of this kind are met with on so 
large a scale, and the successful outcome of Nature's official tests 
is highly satisfactory. 


Brush Contracts. — The following contracts have been 
obtained by the PRUSH EL TRICA I, ENciNEERING Co., Lro. For 
the Auckland Electric ‘Tramways Co.—Three radial trucks; two 
pairs bogie trucks; three complete tramear motor equipments. For 
the Bombay Electrice Supply and Tramways Co.—Two 500-Kw. 
motor-veneraters; one D50-kw. ditto; one 5O-KW. core type 
transformer. 


` Waterworks Telephones.—The Evecrrical ENGIN- 
EERING AND MAINTENANCE Co. have just completed a further 
installation of telephones at the Sutton waterworks. Duplicate 
switehboards have been provided, with change-over switch, sv that 
the various outbuildings and offices can communicate with one 
another, either in the day or the night. 


Catalogues and Lists.—TuEg Birwincuam Ei. e- 
TRIcaL FiTTINGS Co., Broad Street, Birmingham. -A 32-page pocket 
eataloyue of switches and fuseboards, The devices which are 
described and illustrated, and of. which prices are quoted, include 
the Glasgow porcelain. clip-type fuseboard ; the firm's new D. P. 
revistered switch mounted on enamelled slate bases separated by 
an insulated tillet; their block type fuseboard ; and their distri- 
bution board consisting of D.P. main switch and fuses, and double- 
pole distributing fuse ways, mounted on slates enamelled both sides 
and edges, and separated by an insulating fillet. Their type A main 
knife switches, for which it is claimed tbat no current passes 
through the heel piece, and that while being double break both 
breaks occur simultaneously, are also shown. e 

‘THe CONDUIT AND INSULATION Co., LTD., Summers Town, S. W.— 
New price list (48 paves giving illustrated particulars and prices 
of their steel armoured and insulated conduits, solid drawn and 
welded conduits, together with a complete system of fittings and 
accessories, ‘Three paves are devoted to a list of some of the more 
important installations carried out on the company’s system. A 
table is also given showing the wiring capacity of conduits. Prices 
are conveniently set out in tabulated form, 

Mrssrs. RicHaRpsons, WEsTGaRTH & Co., Lro., Hartlepool.— 
A 16 pp. illustrated pamphlet giving a descriptive account of their 
convex splash bar cooling towers, their principle, construction and 
cfficiency. 

Messrs. WinLLANs & Rohixsox, LTD., Rugby.—New turbine 
pamphlet (No. C60), containing a description of their Willans- 
Parsons steam turbine, its system of blading, method of balancing, 
governing, lubrication, &c. In addition to excellent half-tone 
views of some of the plants installed by the firm, there are algo 
equally good illustrations and sectional drawings of the blading 
details and of the turbine itself, showing steam connections to 
halance pistons. In the pages devoted to the subject of floor space 
and general arrangement, there is a table of approximate dimen- 
sions for machines of from 1.000 to 5,000 KW. There are also a table 
of speeds, and a list of turbines supplied or on order, as well as views 
of Siemens, Dick, Kerr and Bruce Peebles electrical. machinery 
designed fur coupling to the W. & R. turbines. 

Messrs. ErLrio0rT Bros., Lewisham.—Pamphlet No. T.M. 92, 
describing and illustrating the Partridge’s patent sparklet fuses 
(190% model), and No. A.C. 75, particularising and pricing their 
shunted pattern type N N ammeters and wattmeters for laboratory 
use. 

Messrs. CLARKE, CHAPMAN & Co, Lrp., Gateshead.—36-pp. 
publication giving lists of electric lighting installations and elec- 
trically driven ships' auxiliary machinery that they have carried 
eut on warships, inerebant vessels, floating docks, steam trawlers, 
steam yachts and, indeed, almost every kind of vessel atloat. ‘he 
lists are verv imposing, and will at once impress the reader with 
the very extensive and varied experience of the firm in work of 
these descriptions. Separate tables give a few particulars of 
installations that have been packed and shipped for erection in 
foreign countries. Some balf-tone illustrations of the firm's yene- 
rating plant, windlasses, winches, capstans, &c., are given at. the 
end of the pamphlet. 

Messrs. BOM ES, Scorr & WESTERN, Lro., Broadway Chambers, 
Westminster, S.W.—Illustrated pamphlet containing details of 
their patent water-softening apparatus, 

Messrs. T. Hanpisa CHURTON & Co, Atlas Works, Ingram 
Street, Leeds.—New list (No. 24) in which is published a deserip- 
tion, with illustrations, of their single-phase, a.c. induction 
motors. A table of prices and particulars is given, the latter 
including speed, maximum voltage, efficiency, and power factor, for 
each size of motor from d tu 70 B.H.P. A second table shows the 
B.H.P. and speeds when run on circuits of the various periodicities 
generally met with. 

THE MiRRLEES Watson Co., LTD., Scotland Street, Glasgow.— 
New bulletin describing an installation at the Hallside Works of 
the Steel Co., of Scotland, Ltd., in which the Rateau system of 
exhaust steam utilisation is employed. The plant installed consists 
of one 450-K w. turbine generatur, and preparations have been made 


for a duplicate set; the condensing plant is capable of dealing with 
steam from the two gets (equal to 40,000 Ib. of steam per hour). 

Mr. CHARLES E. MILLER, Reade Street, New York.— Illustrated 
price list (200 pp.) containing particulars of n great variety of 
automobile supplies. 

Messrs. VERITYS, Ltp.—Three new publications. No. 525 deals 
with their Typhoon“ desk fan for direct current, which, by means 
ofa patent knuckle joint, can be used for wall, desk or ceiling 
service. Among the various improvements in detail that have been 
introduced this year is the making of the blades and guard of brass 
instead of steel. Circular No. 526 deals with the A. C. Typhoon 
desk fan, which represents quite a proyressive step. In circular 
No. 528 are particularised the Aston" ventilating fans (from 12 in. 
to 60 in.), which are already well known; they are made entirely 
at the Aston works, and are fitted with Aston-Lundell motors. We 
understand that there is a large demand for these, especially for 
repeat orders. The trade is reminded that Messrs. Veritys Keep 
large stocks of fans at this time of the year. 

Messrs. E. P. ALLAM & Co., 11, Red Lion Street, Clerkenwell 
Road, E. C.—Tlhie first few belonging to a series of new lists of 
" Premier" clectrical specialities which the company is now 
issuing. Those before us are conveniently held together in an 
expanding bindiny cover, and the later lists can easily be added as 
they are published. The Premier motor-starters; the new motor- 
starting switches fitted with slow action gear; high voltage ironclad 
switches; ironclad house-service fuses and cut-outs; and circuit- 
breakers, are illustrated, priced, and briefly described in the 
present sheets. Copies of any of these may be obtained on appli- 
cation tothe firm. Latersheets will particularise their fan starters, 
reversing switches, field regulators, motor panels, lift controllers, 
distribution boards, &c. 

Messas. G. Straus & Co:, Lrp., London, E. C.— Circular giving 
prices of their “ British made" flame lamps for direct and alter- 
nating current circuits, 

THE UNION ELECrRIC Co., LTD., London, E.C.—Illustrated 
circular (20 pp.) replacing list No. 5,003. It contains a good deal 
of additional information concerning the “ Excullo” arc lamps, their 
construction and erection, treatment, trimming, &c., also the 
" Excello" carbons. Some space is devoted to new apparatus 
supplied with the lamps, the Snowball Excello," and there is also 
a copy of a report made by the Westminster Electrical Testing 
Laboratory, with curves of candle-power of enclosed, open and 
Excello lamps, and a comparative table of running cost economy. 
A list of places where the Excello" lamps are in use is also 
given. 


The Telegraphone at Work.—We are informed by the 
TELEGRAPHONE SYNDICATE, of 28 and 29, St. Swithin's Lane, E.C., 
that it took a record of Mr. Balfour’s speech at the meeting of 
protest against the Education Bill, held on Wednesday, 16th inst., 
at the Cannon Street Hotel. Such an experiment in publie was 
made for the first time. A small box containing very sensitive 
transmitters was located on the chairman’s table about 10 ft. from 
Mr. Balfour, and the telegraphone was standing in a distant corner, 
connected by wires. The record was very successful. The 
ex-Premier was much interested, and tested the record of his own 
speech. 

It is interesting to note that the syndicate is using the tele- 
graphone in its ordinary business. Letters are dictated into the 
instrument, and are repeated by the latter to the typist, who 
reproduces them directly. 


Dissolutions and Liquidations.—The Sun Fan Co., 
Ltp.—A meeting of the principal creditors was to be held at 2, 
Darley Strect, Bradford, the offices of Mr. John Butterfield, the 
receiver and liquidator, on Wednesday, 23rd inst., to consider the 
position of the compauy. 

CATANIA ELECTRIC LIGHTING AND Tramways Co, Lrp.—This 
company is wiuding-up voluntarily with Mr. A. J. Lawson, 4, 
Adelphi Terrace, W. C., as liquidator. Creditors must send partic- 
ulars of their debts to Mr. Lawson, by June 26th. 

SIERWALD & ATKINSON, plumbers, electricians, &c., Corporation 
Road, Middlesbrough.— Messrs. W. Sierwald and H. Atkinson have 
dissolved partnership. Mr. Sierwald will continue the business in 
his own name, and will attend to debts. 

WALKER & Hurrosx, electrical engineers, Scarborough.— Messrs. 
F. H. Walker, J. Hutton, R. C. Hebden, and E. Thorp, have dis- 
solved partnership, Mr. Walker retiring. The others partners 
will continue the business as Walker & Hutton, and will attend to 
debts, . 3 


Bankruptcy Proceedings.— T. C. HopGkixson.—The 
creditors of Thomas Clement Hodgkinson, 186, Goldhawk Road, 
Shepherd’s Bush, trading as “The Electro-Neurotone,” met on 
Wednesday last week, at the London Bankruptcy Court, before Mr. 
G. W. Chapman, Official Receiver. The debtor states that he is by 
profession an electrical engineer, and commenced business in 
Victoria, Australia, In 1891 he invented an instrument for clectro- 
medical purposes, and patented it in Victoria. A visit was made 
to England in the following year to bring the invention before the 
medical profession and the public. A syndicate was formed in 
1894 to exploit the patent and sell it toa company, which in 1896 
was registered as “The Electro-Neuroione Co., Ltd." with a 
capital of £5,000, to acquire the patent for £3,000 in shares. As 
vendor, the debtor was allotted one-half of the shares, and he was 
appointed managing director of the company, which went into 
liquidation six years afterwards. He entered into an agreement 
on June 24th, 1904, with the liquidators to purchase the assets for 
£1,500, payable by instalments. The purchase having been con- 
cluded, the debtor took over the business, and removed it from 
Old Bond Street to Shepherd's Bush. The patents had now expired, 
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nnd the debtor asctibed his insolvency to having agreed to pay too 
high a price for them ; also to want of capital, and immediately 
to pressure by creditors. A statement of affairs was submitted, 
showing liabilities £541, against assets valued at £275. In the 
absence of any offer, Mr. Percy Coles, chartered accountant (Coles 


and Stokes), Tower Chambers, Moorgate Street, was appointed as 


trustee to administer the estate in bankruptcy, assisted by a com- 
mittee of inspection. The public examination is appointed for 
June 14th. 

T. F. L. RENE, electrical engineer, 64, Catford Hill, lately 
carrying on business at 9, Plum Tree Court, Farringdon Street, 
London.— Receiving order made May 19th, on creditor's petition. 
The first meeting is to be held on June Ist, and the public exami- 
nation on July 13th, both at Carey Street. 

ALBERT DICKINSON, electrical engineer, Leeds.—First meeting, 
May 28th; public examination, June 26th ; both at Leeds. 


Trade Announcements. — Mzssns. PuLrorp BROS., 
Lro., of 108, Whitechapel (late 15, Moorticlds), Liverpool, announce 
tbat, owing to the rapid extension of their business, they have 
found it necessary to take over the adjoining premises as showrooms 
for electrical fittings and gencral supplies. Manufacturers are 
invited to send their latest price lists and catalogues of fittings, &c. 

The Evston Motor Co., 124, Euston Road, London, N.W., have 
been appointed British agents for the accumulators of the Société 
Nouvelle de Accumulateurs B. G. S., of Paris. 

The West Ham CORPORATION ELECTRICITY DEPARTMENT has 
removed its head offices to 84, Romford Road, Stratford. 

The old-established clectrical and mechanical engineering 
business of Messrs. GREOBROE Finpuay & Co., at Cape Town, has 
been taken over by Mr. Walter Hudson, who has been their 
manager for the last four years. Mr. Hudson has joined the Clyde 
Engineering Co., and the two businesses will be carried on at the 
premises of the latter company. Messrs. Findlay intend to continue 
their engineering supply business, but relinquish all business as 
contractors. 

SIMPLEX Coxpurrs, Ltp.—The Simplex Steel Conduit Co., Ltd, 
notifies that its name has now been changed to Simplex Conduits, 
Ltd., and that the general manager's office is at 11, Queen 
Victoria Street, E.C. 

Messrs. Kramos, Lro., of Bath, have just been awarded a gold 
medal at the Belgian Electrical Exhibition, which was opened in 
Antwerp on April 15th, for their electrical drilling machines and 
pulley blocks. 'The firm's works have made a speciality of these 
electric tools; during the last year they manufactured 150 machines, 
and have at present in hand over 250 drills. They have also lately 


added to their manufactures their patent electric lifts and hoists, . 


including their push-button lifts. 

MESSRS. KRUPKA & JACOBY, as wholesale agente, announce a con- 
siderable reduction in price of tantalum lamps. They are now 
issuing their catalogue, in leaflet. form, and will supply copies on 
application. 


Book Notices.— Zhe Slide Rule. By C. N. Pickworth, 
Wh. Sc. Manchester: Emmott & Co. Price 2s.—This work has 
attained its tenth edition, a fact which speaka for itself. In the 
new issue the author has introduced some new matter, especially 
in connection with the new forms of log—log rules and certain 
apecial instruments, together with a brief discussion of the theory 
uf the slide rule. Everybody uses this instrument nowadays, and, 
therefore, Mr. Pickworth’s manual is useful to everybody. 

Projectierung Elektrischer Licht und Kraftanlagen. By P. Stier- 
storfer. Potsdam: A. Stein’s Verlagsbuchhandlung. Price M.9.— 
This book has been written for the practical man, and the author, in 
the 300 pages at his command, deals in a general way with the 
design of electric light and power installations. It is divided into 
three sections. In the first, which takes up about two-fifths of the 
book, a description is given, more or less in detail, of all the 
materials, apparatus and machines connected with electric light 
installations, from mains, switches and fittings to gencrators, 
accumulators and meters. ‘The illustrations of these various 
details are on the whole good, and give a clear idea of modern 
German practice. To the English student with a knowledge 
of German, who wishes to extend his acquaintance with 
German technical words and phrases, this section of the 
book could be recommended. For example, fig. 43 represents a 
* Hochspannungsechmelzsicherung " ; though a formidable-looking 
word, he could see at once from the illustration that it means 
" high-tension fuse." The second section deals with various 
calculations which must be made before the design of a plant for 
ligliting a house or a small town can be decided on, and some good 
examples of estimates for housc-lighting installations are given in 
detail. Inthe third section are found descriptions of some lightiny 
and power plants recently carried out on the Continent by well- 
known firma; one deals at some length with a light and power 
plant by Messrs. Lahmeyer & Co. for the town of Kubel, Switzer- 
land, and interesting examples are given of the various tariffs in 
vogue for the different classes of consumers. An appendix, which 
takes up 60 pages, and seems to us quite out of place in a book of 
this sort, contains the rules and regulations of the Verband 
deutscher Elektrotechniker.” Why these rules should be given in 
so many text-books we cannot make out. Let us hope the young 
German student will eventually take them to heart ; he will, how- 
ever, in any case find much which will be useful to him in this 
boo 
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" Bulletin of the Clarkson School of Technology.” Vol. III, 
No. 2, April, 1906. Potsdam, N.Y.: The School. 
American Institute of Architects’ Quarterly Bulletin.” January, 
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saving in time. 


"British Engineering Standards Coded Lists,” issued by 
Authority of the Engineering Standards Committee. Vol. III. 
London: Robert Atkinson (London), Ltd. 25s. net. 

“ Fire Tests with Floors" No. 109 of the Red Book " series. 
London: British Fire Prevention Committee. 2s. 6d. 

“ Analyse des Métaux par Electrolyse.“ By A. Hollard and 
L. Bertiaux. Paris: H. Dunod and E. Pinat. Fr. 6. 

“ Practical Motor-Car Repairing." By E. W. Walford. Mar- 
shall's Practical Manuals, No. 6. London: Percival Marshall and 
Co. ls. net. 

" Modern Polyphase Machinery." By A. Stewart. London: 8. 
Rentell & Co., Ltd. 58. net. 


“Electric Wiring, Diagrams and Switchboards.” By N. Har- 
rison. London: Crosby Lockwood & Son. 55. net. 

"Steam Turbine Engineering.“ By J. Stevens and H. M. 
Hobart. London: Whittaker & Co. 218. net. 


New Two-Way Switch with “Off” Position.— 
We have received from the AvTO-CbAw Co., LTD., of 38 and 39, 
Beech Street, Barbican, E.C., a sample of a new type of tumbler 
switch which the company is introducing. In this device the con- 
tacts are arranged on either side of the centre, with ample spacc 
everywhere between live metal parts, and the contact-making piece 
is pivoted between them. In the “off” position the contact-piece 
is held upright by springs; depression of the dolly either way 
pushes the piece into one set of contacts or the other, according to 
the direction of motion. The principle of the mechanism is good, 
and the parts are strongly made; the dolly and cover are insulated 
from the circuits at all times, and the break is both quick and long. 
In appearance the switch closely resembles the ordinary types of 
tumbler switch. 


Corner Curve.—This is one of those useful little 
devices for the assistance of engineering draughtsmen which have 
become so numerous of recent years. It consists of a celluloid 
disk with raised edges, with a neat boxwood handle in the cent re; 
in the periphery of the disk are cut 11 curves of varying radii. 
Instead of using compasses, then, for drawing fillets, &c., the 
draughtsman selects an appropriate curve ard draws it with hia 
ruling pen. This handy instrument is sold by Messrs. W. J. 
Brooks & Co., of Letchworth, Herts. 


An Electric Crane Test.—A  10-ton Goliath crane, 
electrically driven—the first, we believe, to be installed on the 
G.W. Railway system—has been put in at the railway goods yard 
at Oxford Road, High Wycombe. It is so built that two distinct 
rows, of. 25 trucks each, can be served at one run, with a great 
A trial trip of the apparatus was made last week 
in the presence of Mr. Heath, of the firm of Stothert & Pitt, of 
Bath, who supplied the gantry; Mr. Roger Smith, the principal 
electrical engineer of the G.W. Railway ; Mr. Brandreth, managing 
engineer of the High Wycombe Electric Light Co.; and others. 
The gantry is fitted with three Siemens crane type enclosed motors, 
the motor for the lifting gear being of 20 n.p. capacity; the 
traversing gear motor is of 5 H. p.; and the travelling gear motor, 
10 H.P. The motive power is supplied by means of the over- 
head “trolley” electrical system from the High Wycombe Co.'s 
works. We understand that with a load of 10 tons the gantry did 
the run of 300 ft. well under two minutes, and with an addition of 
25 per cent. on the normal load bore the test well; the whole trial 
was considered to be highly satisfactory. 


Tantalum Sun Lamps.— This lamp, which we 
illustrate complete, is made by Messrs, SIEMENS Bros. AND 
Co., Lrp., on the same principle as the standard lamp, but 
is provided with a filament rated fur 45 British c.P. and 
enclosed in a bulb 4 in. in diameter. The lamp proper consists 
of the bulb, lampholder, gallery and holophane glass shade. 


TANTALUM SUN LAMP. 


It is claimed that the useful life and the total life of this lamp are 
appreciably longer than those of the standard tantalum lamp, 
owing to the larger bulb. The efficiency of the filament is, as with 
the standard lamp, about 17 watts per rated candle-power; but 
owing to the special disposition of the filament relatively to the 
holophane shade, it is claimed that a downward illumination is 
obtained of 180 c.P. giving the remarkable efficiency of '46 watt 
per candle-power. 
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Devonport.—The accounts of the electricity undertaking 


LIGHTING and POWER NOTES. 


Aldrington and Hove.—Consumers of electricity in 
Aldrington are to have the beneflt of an alternative flat rate of 5d. 


per unit. 
Barton-on-Irwell.—The Board of Trade has decided 
to grant an E.L. order, applied for by the R.D.C. in March last, for 
the districts of Clifton, Flixton, Davyhulme and Barton Moss. 
Strong opposition was offered by the Flixton P.C. in view of their 
contemplated application for urban powers. It is the intention of 
the Barton Council to transfer their powers to the Lancashire 
Electric Power Co. The first installation will be made at Clifton, 
where energy is required chiefly for motive power. The powers 
obtained are not likely to be exercised in the other districts for 


some time. 
Brighton.—It was reported at the meeting of the T.C. 

on May 17th that it was not intended to take further action with 

respect to the question of electric wiring by the Corporation. 


Broughty Ferry.—The Under-Secretary for Scotland 
has sanctioned the borrowing by the T.C. of £5,000 for electric 


lighting purposes. 

Canada,—Battierorp, Sask.—The T.C. last month 
decided to instruct the town solicitor to prepare by-laws for the 
borrowing of $12,000 for an installation to light the town by 
electricity. 

WINNIPEG.—4AÀ municipal electricity supply scheme is before the 
C. C. It is proposed to utilise the water-power of the Winnipeg 
River. It is estimated that by the erection of a dam, about 
55 miles from the city, which will give a head of 45 ft., 
60,000 n.r. will be available, but for a start the development of 
17,000 n.r. is contemplated. The cost of the initial scheme is put 
at $3,000,000, but by the additional expenditure of $1,000,000 the 
plant capacity can be doubled. 

Cardiff.—Mr. A. Ellis, the borough electrical engincer, 
reported last week that the net profit for the year ended March 31st 
last was £1,588, and upon his recommeadation the Electricity 


Committce has decided to carry the amount forward. 
Gas has come down in price at Cardiff within the past few weeks, 


and Mr. Ellis has gone into the question of charges for electricity for 


lighting and has submitted the following: (1) To reduce the price | 


on the M. b. system to 7d. and 13d., and the flat rate to 4]d. ; (2) 
to 64d. and 14d. and 4d. flat; (3) the retention of the maximum 
demand system as at. present (7d. and 2d.), and reduce the flat rate 
from 44d. to 34d., equal to a reduced income on the basis of last 
year’s sales of £2,721. He advocated the latter proposal, and it has 
been adopted by the Committee. A flat rate charge of 14d. per 
unit is also to be adopted for power and heating. 


Clitheroe.—A London firm has approached the T.C. 
respecting the sale of the E.L. order, and the town clerk has been 
instructed to ascertain whether E.L. undertakings in towns of 
similar size to Clitheroe, have proved a success before any steps 


arc taken in the matter. 
Consett.—The Cleveland and Durham County Electric 
Power Co.'s power station at Templetown has been opened, and 
energy i8 being supplied for lighting and pumping at the South 
Derwent Colliery, Aunfield Plain. 
Continental Notes.—FiNriAND.—H.M. Consul at Hel- 


singfors reports that the T.C. has finally decided to start its own 
municipal electrical works, for supplying the whole city with 
all the electric power required. Four this purpose a preliminary 
loan of £100,000 is to be raised, but this sum by no means represents 
the total cost of the enterprise. A committee is elaborating the 
details. Most of the manufactories have their own installations, 
and some house owners aleo. The greater part of the electric light 
and power supply is in the hands of two firms, and the electric 
tramway company has its own power Stat ion. — Loard of Trade 
Journal, 

Iraty.—H.M. Consul at Rome (Mr. C. C. Morgan) states that a 
scheme has been quite recently submitted to the Municipal Council 
for utilising the water power existing in the neighbourhood of 
Subiaco, about 44 miles from Rome, and to build an electric plaut 
for the transmission of energy to the capital. It is contended that 
the supply could be made at lower rates than the present ones, and 
the service would be under the direct control of the municipality, 
—JBoard of Trade Journal, - 

La Societa per Imprese Elettriche in Roma bas secured a 
concession to put down a water-power plant on tbe River Tevere, 
near Rome. 

SPAIN.—A concession has just been granted by the authorities of 
the province of Toledo for the erection of a plant on the River 
Tajo at Malpica for generating electrical energy for lighting and 
power purposes. 

GEBMANY.—'The municipal authorities of Sonneberg, Thuringia, 
are about to invite tenders for the electric lighting of the town. 

Cotton Mills.—A Lancashire correspondent says that 
the Fine Cotton Spinners’ Association has decided to erect a 
generating station at Bolton for the supply of power to certain of 


their large factories, 
Phe Lancs. E.P. Co. is laying mains to Messrs. Nuttall & Sons' 


Lakefield Mills, Farnworth, to supply additional power. mE 
The new mill at Stoneclough belonging to the Kearsley Spinning 


Co. i8 shortly to be started, and electrical energy is to be used for 
driving purposes. 


for the past year show that the total income was £17,954; the 
gross profit amounted to £10,310, as compared with £8,685 in 1905. 
After setting aside financial charges, &c., the balance, £2,623, has 


been carried to reserve. 


Dundee.—Mr. H. Richardson, the city electrical engineer, 
has submitted an exhaustive report dealing with alternative 
Schemes for the generation and distribution of clectric power in 
Dundee. Four schemes are mentioned providing for new generating 
stations at Stannergate, at a site near the Panmure shipyard, another 
near the Esplanade, and extensions to the present station at 
Dudhope Crescent. He advocates the adoption of a high-tension 
distribution system, and treats the present power station as a sub- 
station in the new scheme. It is proposed to distribute at a 
pressure of 6,000 to 6,600 volts, but if it be decided to éxtend the 
present station Mr. Richardson does not recommend thc installation 
of high-tension plant. The new central station plant equipment is 
to consist of two 1, 500-Kw. turbo-alternators, with four water-tube 
boilers. The scheme for the extension of the present station is (1) 
the installation of two 1,000-kw. turbo-alternators at a cost of 
£34,330, or (2) one such set at a cost of £19,860. Double the con- 
densing capacity must be provided, two new cooling towers would be 
erected, circulating and economiser plant remodelled, and forced 
draught and superheaters might have to be provided for the Lanca- 


shire boilers. 
The cost of a new station at Stannergate, with distributing 


stations, is estimated as follows :— 


Main station—buildings, plant, &c. e .. £51,160 
SUB-STATIONS, 

Maryfield—luildings, plant, Ke. bs is is 43, 780 

Dudhope-—-plant, &c... i 24 2 v is T 3,550 

West- buildings, plant, &c. as m s s y 3.750 

Lochec— buildings, plant, &a. vs idi pi s 5,900 

Cables . us T "m 42 o" ro 2M "S 23,490 
£91,000 


Total i ed 23 855 
The total cost of the extension schemes for the Dudhope station 
would be about £55,930 and £41,460 respectively. 


East Barnet Valley.— The B. of T. has made and 
issued to the North Metropolitan E.P.D. Co. an E.L. prov. order 
authorising the company to supply energy for public and private 
purposes within the U.D. 


Hanley,—A recommendation. of a committee of the 
whole Council, that the application for the consent of the Fenton 
U.D.C. to Hanley obtaining a prov. order to enable it to supply 
electricity within the district, has been withdrawn. A long dis- 
cussion took place upon the minutes of the E.L. Committee, who 
recommended that the surplus of £1,266 accruing from last year’s 
working, be allocated tothe depreciation and contingency fund. 
Ultimately it was resolved to allocate half to the rates and half to 


the contingency fund. 


Hendon.—Steps are about to be taken to lay cables for 
the supply of electricity in central Hendon. The D.C. has 


transferred its E.L. order to Messrs. Crompton & Co. 


India.—CAUVERY POWER SchEME.—Iniliun Engineering 
states the mishaps which first led us to misdoubt, at its first incep- 
tion, the success of the Cauvery electrical supply have at length 
befallen it, and the water supply has run so short that Kolar has 
had to resort to supplementary steam power. It is.. probable 
that local drought will intensify for some weeks the present con- 
siderable shortage. . . . Major de Lotbiniere, before leaving Mysore, 
had fully contemplated . . . creating one or more storage reservoirs. 
... . We hope that a site can be found where the depth of water 
impounded will be considerable. Shallow tanks, however cheap in 
first cost, are regular wasters in Southern India by dint of loss due 


to evaporation.” 


Kidderminster.— The T.C. on May 16th decided to 
consent to the application of tbe Stourport and Kidderminster 
E.L. Co. for a prov. order authorising the use of the existing 
generating station in the borough for supplying energy outside the 


town. 
Liverpool.—'lhe C.C. has adopted the recommendation 
of its Committee to let out motors on the hire-purchase system, for 
a period not exceeding five years. 

From June 30th the charges for energy for lighting will be 
reduced as follows: Up to 3,000 units per quarter, 34d. per unit; 
over 3,000 and up to 10,000, 3d. ; beyond, 24d. For power or hvat- 
ing the charges are, up to 3,000 units per quarter, 2d. per unit; 
over 3,000 and up to 10,000, 12d.; beyond, 1d. 


London.—5r. Pancras.—The new head oflices of the 
Hearts of Oak Benefit Society are lighted electrically, energy 
being supplied from the mains of the St. Pancras B.C. There are 
some 1,000 incandescent lamps, about 270 of which are carried by 
specially designed bronze electrolicrs, made by Messrs. Veritys, Ltd. 
The lighting of the clerks’ desks and tables has also received 
special attention. The contractors for the electric lighting are 
Messrs. Donnison, Sillem & Co. ‘here are five electric lifts, 
namely, two passenger, two book, and one service lift. All 
have been made by Messrs. R. Waygood & Co, Ltd. The con- 
tracts for the electric lighting and for the electric lifts were 


. 
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executed in accordance with plans and specifications prepared by 
Mr. W. H. Thornbery, consulting engineer, Birmingham, and under 
his supervision. 

SouTHWARK.—Nine additional Excello " arc lamps, at a total 
cost of £102 16s., are to be put up between the Library and the 
Elephant and Castle as an experiment. 

MaRYLEBONE.—After the rewiring in connection with the change 
of pressure of 11 of the flats and two staircases of Bickenhall 
Mansions, the Phonix Fire Office refused to endorse the policy 
unless the work was done over again in steel tubing. The cost of 
this would amount to £34 for each flat. The owners of the man- 
sions offered to pay one-third of the cost, and the whole cost of 
redecorating if the Council performed the work. An agreement is 
to be entered into upon the foregoing lines. 


Luton.—Out of the profit of £1,200 on the E.L. under- 
taking, the T.C. has voted half to the relief of the rates and the 
balance to a reserve fund. 

A loan of £7,000 for E.L. extensions has been applicd for. 


Manchester.—4An inquiry on behalf of the L. G. B. took 


place last week, with reference to an application by the Cor- 
poration for power to borrow a further sum of £63,000 for the 


purposes of tho electricity undertaking. The amount was made 


up as follows :—For plant at nine sub-stations, £8,656; for supply 
of energy to six firms, £14,000; for prospective requirements in 
the supply of motive power, £12,450; and for distributing mains, 
service mains and other cquipment, £27,394. It was explained on 
behalf of the Electricity Department that the new loan would not 
necessarily involve any charge upon the rates; on the contrary, it 
was hoped that in a few years the department would be in a 
position to relieve them. It was calculuted that six large firms 
who proposed to take energy for power purposes, would use at 
least 10,000,000 units per annum, and a would-be customer was the 
Fine Cotton Spinners’ Combine. i 

Mr. S. L. Pearce, the chicf electrical engineer, said the borrow- 
ing powers asked. for were in respect of (1) additional converting 
plant at nine sub-stations ; (2) the provision of transforming plant 
and switchgear for the three-phase sub-stations supplying electrical 
energy fora portion of the power requirements at the works of 
Messrs. R. Johnson & Nephew and the Shaw-Jardine Cotton Mill. 
A sum of £10,100 has been further provided in the estimate for 
prospective consumers of this class requiring large three-phase 
supplies. Agreements have recently been entered into with 


Messrs. Armstrong, Whitworth & Co. for a supply of energy to, 


their large works at Openshaw, Messrs. Beyer, Peacock & Co., Mr. 
Hans Renold, engineer, and Messrs. Mather & Platt, Ltd., which will 
entail an expenditure under this heading of approximately £5,000 ; 
(3) the provision of two new lighting fecders for the supply to the 
northern portion of the city area; the provision of distributing 
mains in various parts of the city and in the district of Levens- 
hulme, and to the works of Messrs. Johnson & Nephew, and Messrs. 
Shaw-Jardine's mill, and the provision of further service mains; (4) 
the provision of two new traction feeders iu the city, and onc in 
Le venshulme; (5) £12,000 for additional mains to supply prospective 
consumers; and (6) an expenditure of £500 for instruments und 
testing apparatus for the laboratory. 

Since the establishment of the department in 1903 a suin of 
£300,768 had been set apart as a sinking fund for the liquidation 
of borrowed capital, a sum of £108,515 stood to the credit. of reserve 
and renewals suspense accounts, and a sum of £52,964 had been 
passed over to the city fund. The total of these sums, namcly 
£462,247, represented the aggregate profit which the Corporation 
had made from its electricity undertaking from the commencement 
of supply up to the present date. Mr. Howarth asked that the 
loan might be for a period of 25 years. Replying to a question, he 
said he did not think it was the first duty of a trading department 
to aid the rates, their primary concern should be to maintain a 
sound financial position. It would not be financially sound without 
a substantial reserve. The subsidisiug of the rates was a secondary 
matter. 

The Manchester and Salford Property Owners’ Association were 
represented at the inquiry, and put some questions to the witnesses 
with a view to show that the electricity undertaking was over- 
capitalised ; but no evidence was adduced to substantiate their 
criticism. 

The Inspector (Mr. H. R. Hooper) will report to the Local 
Government Board. 


Mansfield.—It bas been decided by the T. C. to apply for 


a loan of £8,000 for electrical purposes. 


Musselburgh.—The local E. IL. and Tramway Co. bas 
decided to reduce the price of energy for lighting from 5d. to 4d. 
per unit. 


Radcliffe.—The U.D.C. has reduced the price of energy 
for power as under, the charges being net:—Up to 60 units per 
u. P. per quarter, 2d. per unit; over 60 and under 100, 14d. ; over 
100 and under 200 11d. ; over 200 and under 250, 14d.; over 250, 
ld. This refers to the supply between 6 a.m. and 6 p.m. 


Rothesay.—The Town Counci! is to take expert advice 
on the E.L. installation, which is not apparently giving satis- 
taction. 

Rugby.—The U.D.C. has reduced the price of energy for 
lighting to large consumers as under :—Firet 500 units per quarter, 
5d. per unit; secoud 500, 44d.; beyond, 4d., with a discount of 
5 per cent, i 

Nhrewsbüry.—4À new 350-K W. seb was started up by 

he Chairman of the Lighting Committee a few days ago, 


South America.—The Board of Trade Journal quotes 
the Brazilian Review as stating that in addition to the electrifica- 
tion of the Bahia tramways, hydro-electric works on the River 
Paragunssu are being initiated with a view to utilising the Falls of 
Tymbora, distant from the city of Bahia about 120 kilometres. 
The power is estimated at 30,000 kw. 


Stafford.—Thbe annual report of the Electricity Depart- 
ment shows that the total revenue from all sources was £4,134, as 
compared with £3,537 last year, and the expenditure £1,583, 4s 
against £1,410 in 1905. From the gross profit of £2,551, £903 is 
«et aside to interest charges, £1,083 to sinking fund, and for depre- 
ciation on mains and battery it has been decided to allocate £1,400. 
The Comniittee asked for a contribution from the rates equal to the 
amount of loans repaid for the year, viz., £1,082. The department 
has earned a net profit on the year's working of £486. The report 
was adopted, and the Council decided, on the recommendation of 
the Gas and Electricity Committee, to purchase a 150-& w. set from 
Messrs. Willans & Robinson for £725. Alderman Wright stated 
that the set, which was practically new, had been obtained through 
negotiation with a Lancashire firm who were reconstructing their 
works. 


Swinton and Pendlebury.—A new agreement with 
the Lancashire Electric Power Co. for the supply of energy in bulk 
has been prepared by the U.D.C. ^ 


Tynemouth.—Although lacking official confirmation, 
our Tyneside correspondent writes that there is little doubt that an 
important agreement has been made between the Corporation and 
the Newcastle-upon-Tyne Electric Supply Co. respecting the 
supply of electricity in the borough. The general effect of the 
agreement is one of mutual co-operation in providing a supply of 
electrical cnergy, and the Corporation bas agreed to take « supply 
of electricity in bulk from the company. The Corporation works 
have been in operation about five years, and the capital expendi- 
ture has been £58,891. They have not been a financial success, 
for tbe accumulated debit in 1904 amounted to £3,386. "There wa« 
avery slight profit in the following year. It is stated that the 
company will supply H.. three-phase energy, which will be con- 
verted at the Corporation's station into p. c. 


United States,—En,kEcrRICAL COMBINkE.— Every light 
power and traction company iu the Lower Willamette Valley’ 
including Portland, Oregon, using electrical energy, was cousoli- 
dated on 3rd inst., the deal involving a consideration of 830,000,000. 
The purchasers are Messrs. E. W. Clark & Co., E. & W. Seligman 
and Co., and Pratt & Co., of New York. Tbe principal companies 
absorbed, and the estimated value of each areas follows: — Portland 
General Electric Co., $10,000,000; Portland Railway Co., 
812,000. 000; Oregon Water, Power and Railway Co., $5,000,000 ; 
City Light and Traction Co., of Salem, Orevon, $500,000 ; Vancouver 
Light and Power Co., of Vancouver, Wasb., 3200,000; and thc 
Union Light and Power (“o., of Silverton, Woodburn and Mcunt 
Angel, Oregon, $100,000. 


Walthamstow.—Sanction has been received from the 
L. G. B. for the borrowing of £15,382 for the purchase of plant. 

The proposal of the U. D.C. to extend the E. L. to the Higham's 
Park, at a cost of £10,000, is meeting with much opposition from 
ratepayers. ö 


— 


Wednesbury.—In the annual report of the finances of 
the Corporation, it is stated that the electric lighting department 
has lost £202 on the year's trading. In the near future, provision 
is to be made for depreciation ; 80 far no amount has been set aside 
for this purpose. 


West Ham.—At the meeting of the Corporation on 
Tuesday, the electrical engineer (Mr. A. H. Seabrook) reported that- 
Mr. Trotter, electrical advisor to the B. of T., recently paid an 
unofticial visit to the power station, aod expressed himself perfectly 
satisfied with the manner in which the overhead arc lighting wires 
had been erected by the Tramways Department. Mr. Trotter 
stated that West Ham had established a precedent in this Matter, 
and he had had many applications from other towns for sanction fo 
use the same system, and, tberefore, came down to sce for himself 
the appearance and safety of the overhead wires. The report was 
adopted. 

The increased revenue of the B.C. electricity undertaking for 
1905-6, over the year 1904-5 was 48019, made up as follows :—- 
Private lighting, £367; power, £1,509; traction, £5,260; public 
lighting, £882. The electrical engineer reported that the agree- 
ment with the Dock Co., as regards the supply to Silvertown, 
was now practically settled. To provide for all future requirements, 
it would be necessary to Jav eight conduits from Hack Road to 
Custom House station, six from there to Silvertown station, and 
four from there to Odam's Wharf. The total cost is estimated 
at £17,239, which wonld include the following items :— 
Two 6,600-volt. cables, 46.741; transformers, switchgear, and 
connections, £6,235. "The plant proposed will be capable of 
transmitting a minimum of 8,000 kw. Without any canvassing, 
inquiries have already been received for some 2,000 H.., and 
immediately the agreement is settled, vigorous canvassing is 
to be commenced. One inquiry is from a large flour-mill. and a 
supply of over 5.000,000 units per annum will be required if it is 
induced to install electric driving. Tenders for the cable, trans- 
formers,'&c., are to be considered as soon as possible in order that 
the work'may be put in hand. The report has been approved by 
the Corpuration,{aud the. electrical; engineer authorised to proceed 
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with the work as soon as the agreement with the Dock Co. is 


executed. 

Willington.— Having got all it asked for, the U.D.C. 
bas withdrawn its objection to the application of the Mid- 
Durham E.L. Co. for a prov. order for E.L. The use of overhead 
wires bas been prohibited, and the undertakers will have no power 
to sell the undertaking to another company. 

West Bromwich.—O wing to a leak on Wednesday last 
weck several persons were surprised by experiencing slight shocka 
on the footpath in the High Street. <A report states that the caper- 
ing of pedestrians as they walked across a manhole cover afforded 
considerable amusement to onlookers. 


York.—At the adjourned quarterly meeting of tbe 
C. C. held on Monday last, Mr. Alderman Purnell was to give 
notice of his intention to move the following resolution, re the 
electricity works: 

]. That Messrs. Willans & Robinson’s report and explanation as to the recent 


breakdown of No. 8 engine be presented to the Council. 
2. That Mr. Hume's report on the breakdown, and the analysis of the water 


‘he obtained, be presented to the Council. 


3. That Mr. Midgley, having been in our employ and in charge at the time 
of the recent breakdown of No. B engine, be asked to give a full report 


thereon. 
4. That this Council, in view of the electric light installation having been now 
six years in operation, instructs the Electricity Committee to obtain an expert 


valuation of al] their assets in detail. -York Herald. 


TRAMWAY and RAILWAY NOTES. 


Bolton.—The Corporation Tramways Committee has 
transferred £4,058 from the tramway profits for the past year to 
the relief of the rates. The profits show an increase of £3,117 on 


the previous year's results. 
Canada. Escaping electric currents are said to be re- 
sponsible for considerable damage to the water mains of the 
city of Winnipeg, and so serious has the electrolysis quest ion 
become, that a writ has been issued hy the civic authorities against 
the tramway company for 3100 alleged damage done to one of the 
city's water mains. It is thought that this may be the beginning 


of a long serics of litigation. 

Chatham.—Work was commenced on Monday at 
Chatham with the extension of the Chatham and District Light 
Railways Co.’s system from Chatham Hill to Rainham, a distance of 
34 miles, The contractors are the British Thomson-Houston Co., 
Ltd., Mr. W. Boddy (chicf engineer) superintending operations. 
The new line will be a single track with loops, and is to be worked 


on the overhead system. 

Continental -Notes.—SwitzerLANp.—A concession has 
been granted for a cable railway driven by electricity on the 
Burgenberg. The railway will be single track with 1 metre gauge, 
and is estimated to cost 425,000 fr. A concession has been granted 
for the construction and exploitation of an electric railway (partly 
tramway) from Lugano (piazza Giardino) vid Cadro to Dino, and a 
company is to be formed in Lugano to take up tbe concession. The 
length of line proposed is 9,750 metres, and the estimated cost, 
900,000 fr. Powers for the construction of a railway from 
Carouge to the frontier, near Croix-de-Rozon, have been granted to 
Messrs. Cramer- Micheli, Mabut and Fouilloux, of Geneva, who pro- 
pose to forma company forthe work. The railway will be metre 
gauge, and may be either electric or steam. The estimated cost, if 
electric, is 360,000 fr., and if steam 2:30, 000 fr. 
tramway from Uster to Pfaflikon has been granted to Messrs. 
Radolf Furst and Guido Meyer, of Oerlikon. The tramway will be 
electric, single-track, metre gauge, and is estimated to cost 
406,447 fr. The A.Q. Langenthal-Jura-Balin, of Langenthal, has 
received a concession for a light electric railway from Langenthal 
to Oensingen. ‘I'he gauge will be 1 metre, estimated cost 1,240,000 
fr. A concession has been granted for an electric single-track tram- 
way from Schwamendinyen % Maur to Messikon, at an estimated 
cost of 500,000 fr.; and a concession has been granted for a single-track 
electric railway from Zweisimmen to Lenk, at an estimated cost 
of 905,000 fr. 

TyRoL.—The A.G. "Stubaitalbahu " proposes fo construct an 
electric cable railway from Fulpmes to the Alpe Frohneben, accord- 
ing to the project of Engineer Riehl. The line will be metre 
gauge, and the estimated cost is 250,000 kronen. 

IrALv.—The steam tramways from Florence to Ligna and Chianti 
are to be converted into electric lines. 


Dumbarton,—The Commissioners under the Private Bill 
Procedure (Scotland) Act, on Wednesday considered the Order 
promoted by the British Electrical Supply Co. to construct tram- 
ways extending from Clydebank to Balloch / Dumbarton, The 
Commissioners decided not to give the promoters power to supply 
electricity to local authorities, but this decision was not to 
prejudice any application to the Board of Trade hy the promoters 
for the supply of electric light under an electric supply order, 
The preamble of the Bill was passed. 

The Commissioners threw out a clause in an order promoted by 
the Glasgow and South-Western Railway Co. asking power to run 


motor-omnibuses as feeders for their railway. The clause was 


Ohjerted to by the Glasgow Corporation Tramways and the Port 


Glasgow and Greenock Tramways Co. 


A concession fora 
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East Ham.—At the meeting of the Town Council on 
Tuesday, a letter from the North Metropolitan Tramways Co., 
relative to the opening of negotiations for the purchase of ita 
undertaking in the Romford Road, was referred for consideration 
to the Council in Committee. The borough engineer was directed 
to prepare and submit plans and estimates for the connecting of 
the Plashet Lane terminus to the West Ham tramway lines in 


Green Street. 
Exeter.—The first year’s working of the Exeter Cor- 
poration tramways, an overhead trolley system installed at a 
capital expenditure to date of £72,927, has resulted in a gross 
revenue of £14,449, or 13°766d. per car-mile. The total working 
expenses were £8,049, or 7:648d. per car-mile ; traffic expenses were 
2:489d.; general exvenses, 1:578d.; repairs and maintenance, 
0:602d.; energy, 2:579d. per car-mile. There is carried to net 
revenue account £6,400, of which £2,619 gocs in interest on loans, 
and £3,508 is available for theappropriationaccount. Of this, sinking 
fund charges absorb £1,488; £1,000 is placed to a reserve and 
renewals fund; £520 is carried forward to the revenue account for 
the current year, and the remaining £500 is handed over in relief 
of the city rates, being equal to '4d. in the £. The City Council 
has accepted contracts for the immediate construction of an ex- 
tension ? mile in length. The tramways last year paid 12d. 


for the first 100.000 units of energy, and 19d. for the remaining 


265,096 nuits used; and the Committee is asking the Corporation 
electricity undertaking for bettor terms. 
Glasgow.—The cars are being fitted with a small detach- 


able mirror at the driver's platform, by which the driver can see 
inside the car as well as the rear platform without turning round. 

The Tramways Committee of the T.C. sent a deputation to 
London last week and interviewed the assistant secretary of the 
Railway Department of the B. of T. in regard to the order requiring 
the fixing of rear red lights on the cars, It was explained to the 
deputation that it was necessary to have a universal by-law 
throughout the country, applicable toall vehicles, The Corporation 
ix now experimenting with rear red lights. i 


Hastings.—The T.C. has come to terms with the 
tramway company with regard to the tramways along the Front, 
which aro to be constructed on the Dolter surface-contact system. 


Herts.—The C.C. has applied to the Light Railway 


Commissioners for an order enabling it to construct light railways 
from Watford to Bushey and Barnet. 
Ipswich.—The report of Mr. Frank Ayton, the manager, 


on the second year's working of the electric tramways shows thai 
the total revenue was £21,426 (£1,963 less than last vear), and the 
working expenses £16,254, a reduction of £2,614. Interest on 
capital absorbed £4,215, and sinking fund £1,313; the nct loss on 
the year being £710. The percentage of working expenses to 
receipts was 75°86; the revenue per car-mile was 7:H67d., and the 
The journeys per head of population were 75, 


expenses 5:068d. 
The energy consumed per 


and the total car-miles run 653,617. 
car-mile was 1114 units. 
Liverpool.—'l'he City Council bas accepted on the recom- 
mendation of the Tramways Committee to abandon 14d. fares. 
The experiment, which has been tricd for six months, has resulted 


in a loss of £1,153. 

London.—1,..C.C.—On Tuesday it was stated in con- 
nection with the forthcoming reconstruction of the tramways 
between the Angel, Islington, and Highbury that the Highways 
Committee had arranged for the laying of the cable ducts to be 
executed by Reid Bros, as an extension of the existing contract, 
at an estimated cost of about £1,400. The necessary switchgear 
aud feeder-pillar will be obtained from Fckstein, Heap & Co. 
and W. T. Glover & Co. respectively at the schedule rates under 
their present contracts, at estimated costs of £176 and £35. 

The Highways Committee presented a report in reference to the 
scheme for the construction of tramways along Edgware Road, 
which was recently struck out of the Council's Tramways Bill by 
the Select Committee of the House of Commons. In the opinion 
of the Highways Committee the proposed tramways along Edgware 
Road between the Marble Arch and Cricklewood would be of great 
benefit to the districts sought to be served, and it asked for 
authority to confer with the Middlesex County Council with 
reference to a further application to Parliament for powers to 
construct the lines in question. 

To-morrow Mr. Evan Spicer, chairman of the L.C.C., will open 
the new Vauxhall Bridge, and afterwards the first portion of the 
Greenwich generating station, which is now complete. 


Luton.—At the invitation of the G.B. Surface Contact 
Co. the T.C. has resolved to send a deputation to inspect the 
tramway system at Lincoln. A report as to the advisability of 
adopting the system at Luton will be prepared. 


United States.—According to a correspondent of the 
Daily Mail, 1,200 ft. of the Brooklyn “ Tube" Tunnel, now being 
conipleted under the East River, has been flattened by the weight 
of sand and water above to such an extent that the trains will have 
no room to pass. The depression varies from 6 in. to 2 ft. The 
tunnel was begun in September, 1903, and ought to be completed 
next September ata cost of £2,200,000, whereof the city contributes 
£400,000. A consulting expert declares that the damage will 
involve a delay of three yeurs, but the constructing engineer and 
contractor maintain that it can safely be patched up by the end of 


the year 
e (Opntinued on page 847.) 
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Boiler Explosions in United States. 
According to a report by the Fidelity and 
Casualty Co., of New York, the company made 
144,271 inspections last year, of which 34,046 
were internal examination of boiler, and 80, 07 
were external, and 30,153 inspections of lifts 
were made. From January 9th to March 5th 
the company report 27 boilers ruptured or ex- 
ploded ; whether any or all of these were their 
own clients' boilers, does not appear in our in- 
formation, but it appears a fair crop during less 
than two months, and does not speak particularly 
wellforthe system of licensing boilerattendants, 
which we believe prevails more or less through- 
out the United States. Over 15,000 defects were 
reported during the year, such as furnaces out 
of shape, safety valves overloaded, defective 
pressure gauges, excessive scale, and so forth. 
The large extent of the United States, the 


comparatively few boilers per square mile, and 


the roughness of the surroundings of many of 
them, together with the general greater crudity 
of boiler making, combine to render the lives 
of men engaged in boiler insurance anything 
but a picnic. We have previously referred to 
the stupid practice of New York policemen— 
in New York the police run a sort of boiler 
inspection  department—who' drive up to 
a boiler in a wagon, put a heavy hydraulic 
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pressure inside it, and having carefully over strained the boiler, -> Belgium. — The balance-sheet of the Antwerp Telephone 
leave it certified as safe,” to burst at a moiety of the hydraulic 
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pressure to which it has thus brutally been subjected. 
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FIG. 3.—PLAN or THE RADCLIFFE STATION; LANCASHIRE ELECTRIC POWER Co, 


shows a loss of 89,842 fr. (£3, 592), 
Digitized by 
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and Electrical Works Co., of Antwerp, for the last financial year 
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- . Tue official opening of this scheme by the Earl of Derby, 
t)! . 

| which took place in October last, opened up to one of our 
in: most important industrial areas the unquestioned economic 


7 advantages of cheap electric power. 


** 
N eur 
: ni TT tah 7 v 


— 
di 


.  ' ‘THE LANCASHIRE ELECTRIC POWER SCHEME. 


The municipal areas of Liverpool and Bootle, Manchester 
and Salford, also of Bolton, are excluded from the company’s 
operations, as is the case with certain boroughs in the York- 
shire area, and although the general powers of the two 
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Fic. 4.— GENERAL. VIEW OF THE GENERATING PLANT, SHOWING THE OPERATING SWITCHGEAR 
WITH THE OUTGOING FEEDERS BEHIND. 


The area of the Lancashire company, although not £o 
extensive as its sister scheme in Yorkshire, yet embraces 
1,200 8q. miles of country lying between the River Ribble 
in the north and the River Mersey in the south, and con- 
taining approximately 18,500 factories, together with some 
100 quarries, blast furnaces, collieries, &c. 


companies are much the same, yet the Lancashire scheme 
labours under more onerous special restrictive clauses. 
Furthermore, as our readers are well aware, the Lancashire 
spinning mills with their highly efficient power plant, 
which constitute the most important section of power-using 


concerns in the county, do not readily lend themeelves to 
F 
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economical conversion, although both Continental and 
American experience have recorded substantial improve- 


Fic. .—EXTERIOR OF THE LANCASHIRE E.L Power Co.’s RADCLIFFE STATION. 


ments! in output 
and product where 
electrical driving 
has been adopted. 
In thecaseof such 
existing concerns, 
therefore, the com- 
pany is faced not 
only with the pro- 
blem of supplying 
at the lowest pos- 
sible price, but also 
of proving to the 
owners accompany- 
ing advantages 
sufficient to com- 
pensate for the ex- 
pense of reorganis- 
ing their driving 
arrangements. 
That the com 
pany will eventually 
gucceed in this, as 
in other directions 
which offer it 
an easy preference, 
we firmly believe. 
The site for the 
company’s first 
power station is 
situated on the outskitts of Radcliffe. The station. shown 
in fig. 5, is built on the left bank of the River Irwell, 
and is contiguous on the other side to the Lancashire 
and Yorkshire Railway and the Outwood pit of Messrs. 
.Thos. Fletcher & Co., Ltd. Such a locality obviously 
favours an economical supply of both fuel and water. 
As a whole, the station and plant do not differ to any 
material extent from the Thornhill station of the Yorkshire 
Electric Power Vo. (described in ELECTRICAL REVIEW, 
September 1st, 1905), both stations being built from the 
designs of Mr. H. F. Parshall, consulting engineer, who 
was associated, in the case of the Lancashire scheme, with 
Messrs. Lacey, Sillar & Leigh. As at Thornhill, the station 
is laid out on the unit principle, the present building being 
designed to contain two complete units, each comprising a 
battery of three boilers with one chimney, and auxiliary 
plant, supplying steam to two turbine units, which in turn 
feed one section of the n.r. bus-bars. Unit extensions will 
follow in due course, with the difference that a single large 
turbine will take the place of the two smaller sized 
machines installed in the first instance. 
The divergent features of this station, us compared with 


Fic 6.—A VIEW IN THE BOILER HOUSE. 


Y 


the Thornhill installation, are in the coal-handling plant, 
which dispenses with a power-driven conveyor in favour of 


an ingenious gravity operated arrange- 
ment ; and in a slight modification in 
the engine house design and position 
of the auxiliary plant. | 

Coal is obtained from the adjacent 
pit, in trucks, which are shunted on to 
a siding constructed by the company, 
which lies parallel to the L. and Y. 
Railway, and some 50 ft. above the site 
of the power station. 

Here an electric locomotive fitted 
with a 10-ton crane jib and with à 
trolley for travelling purposes is utilised 
for tipping and shunting. The crane 
was supplied by Messrs. Stothert & Pitt, 
and the electrical equipment by the 
B.T.-H. Co. The overhead network 
for its operation is energised from the 
auxiliary circuit of the power station. 

The trucks of coal, after being 
shunted, are tipped into a hopper con- 
structed under a portion of the siding ; 
from the hopper, one-ton lots of coal, 
are measured into a small truck which 
traverses a narrow gauge tramway sup- 
ported on trestle work and having a 
falling gradient of 
| in 33 into the 
boiler house, where 
it terminates over 
the coal bunkers. 

The momentum 
of the loaded truck 
is partly absorbed 
by means of a 
balance weight sus- 
pended under the 
trestle by a wire 
rope, so placed that 
the truck in its 
passage hauls up 
the weight; the 
motion of the 
bogie is eventually 
arrested by means 
of a tripper fixed 
on the  gantry 
in the boiler house, 
and its contents 
discharged through 
side. doors into the 
pre Fer bunkers. As soon 

as the truck is 
emptied, the balance 
weight falls, pull- 
ing it ‘ack and 


Fia. 7.— IHE COAL HOPPER AND BUNKER TRAMWAY, 
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imparting to it sufficient impetus to carry it back up the 
track to the filling hopper, which is shown in fig. 7. 

The subsequent erection of additional boiler house units 
will, of course, involve the construction of similar bunker 
tramways and hoppers under the siding in each case. 

The power house building, which includes a boiler house 
10 ft. x 80 ft., and a turbine house 100 ft. x 50 ft., is a 
steel frame structure built on a floating concrete slab 3 ft. 
thick, stiffened, as usual, by a grillage of steel girders. This 
foundation forms the basement floor, and is some 9 ft. below 
the engine and boiler house floor levels. 


Fic. 8.—SHOWING THE JUNCTION OF THE STATION LEADS 
AND OVERHEAD FBEEDERS. 


The boilers are of the Babcock & Wilcox pattern, with a 
rated capacity of 20,000 lb. steam per hour each, at the 
working pressure of 160 Ib. per eq. in., and 150° F. super- 
heat, and are arranged in two banks of three on either side 


Fic. 10.— VIEW OF THE ALLEN-B.T.-H. Excitina PLANT. 


of the boiler house. Each bank is connected with its own 
flue, leading to a brick-lined steel chimney, 150 ft. high and 
10 ft. diameter, situated at the end of the building. 


The boilers are fitted with chain-grate stokers, which are 
motor-driven and fed in the usual way from the bunkers ; 
the ashes and clinker are collected in hoppers under the 
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Fic. 9.—SHOWING THE TYPE or Sus-STaTION 
For D.C. SUPPLY. 


grates, and from there distributed on to adjacent waste land 
by means of a miniature tramway. 
Two vertical compound steam pumps, each with a capacity 
of 12,000 gallons per hour, are installed for boiler feeding in 
the boiler house. Two 
hot-wells are situated 
below them in. the 
basement; the make- 
up feed is drawn 
from the public 
mains. ' : 
The boiler feed is 
pumped through two 
feed-water heaters en 
route to the boilers, 
no economisers being 
installed. The ex- 
haust steam from 
the auxiliaries is 
utilised in the feed 
heaters, and as only 
the: turbine exhaust 
enters the hot-wells, 
oil troubles are abso- 
lutely avoided in the 
boilers. : 
. The generating 
plant, of which an 
excellent view is 
given. in fig. 4, con- 
sists of four Curtis 
. tarbo- generators, 
supplied by the 
B.T.-H. Co, each 
having a capacity 
of 2,000 KW., 
with a speed of 
1.000 r. p. m., and sup- 
plying three-phase 
current at a pressure of 10,000 volts and 50 cycles to the 
bus-bars. F 
These turbines have been frequently referred to in our 
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pages (ELECTRICAL REVIEW. February 26th, 1904; July 
7th, 1905, &c.) ; they are provided with both mechanical and 
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electrical regulation, the latter being controllable from the 
switchboard, if necessary; the method of governing is 
specially valuable where constant angular velocity and 
minimum speed variation are a sine qua non. As is usual, 
the spindle of the rotating element revolves on a hydraulic 
footstep bearing supplied with water at a pressure of 400 
Ib. per sq. in. The hydraulic plant consists of two motor- 
driven three-throw pumps, one being spare, and an accumu- 
lator. If the hydraulic. pressure. falls below the working 
level, an alarm bell indicates the fact to the staff. 


(To be concluded.) 


PETROL-ELECTRIC OMNIBUSES IN PARIS. 


Or the nine trial omnibuses which made the service on the 
temporary line from the Bourse to the Grand Palais during 
a recent Paris Automobile Show, two 
were supplied with petrol-electric trans- 
mission, those of the Kriéger Co. and of 
Messrs. De Dion, Bouton. The Cie. 
Générale des Omnibus placed an order 
with Messrs. Brilli¢é for a number of 
omnibuses with petrol motors, and this 
has now been followed by an order to 
the Kriéger Co. (Compagnie Parisienne 
des Voitures Electriques, ^ procédés 
Kriéger) for their omnibus with petrol- 
electric transmission. 

The principal characteristic of this 
system is that, owing to its flexibility, 
sudden stops and quick starts can be 
made with the greatest facility. "The 
petrol motor is directly coupled through 
a flexible coupling to a direct-current 
generator, which supplies energy to two 
electric motors geared to the rear wheels 
of the omnibus ; and there is no accu- 
mulator buffer battery required, owing 
to the arrangement adopted for the 
excitation of the generator, which is 
made self-regulating. The energy out- 
put of the generator is maintained 
constant, in spite of variations of 
pressure, the regulation being obtained 
by the following three methods of 
field excitation :—(1) A shunt winding derived from 
the brushes, varying according to the voltage; (2) a shunt 
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Fic. 1.—KRrEGER PETROL-ÉLECTRIC OMNIBUS. 
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winding connected to the terminals of a small battery; and 
(3)u series winding variable according to the load on the 
machine and differentially connected in 
regard to (1) and (2). The generator, 
which has six poles, is connected to a 
Richard Brasier petrol motor of four 
cylinders, giving 24 H.P. at 1,200 r.p.m. 
The following are the principal 
characteristics of the omnibus :— 


Wheel-base three metres. 

Petrol-electric transmission. 

Richard  Brasier  four-cylinder 
motor, 100 mm. bore, 105 mm. stroke. 

24 H.P. nominal rated output. 

Two direct- current compound - wound 
motors, geared to rear wheels. 

Arbel wheels, Falcounet-Perodeau tires. 


The De Dion-Bouton firm, although 
they are building a number of omni- 
buses for London with their well-known 
petrol explosion motors, have proposed 
for the special conditions of Paris omni- 
bus service a petrol-electric combination. 
The following are the principal character- 
istics :— 

Wheel-base 3°7 m. 

Front tires Pollack, rear tires (double 
blocks) Ducable. 

Three speeds and reverse mechanism. 

30-H.P. petrol motor, running at 1, 400 
r.p.m., magneto and spark- plug ignition. 

Petrol-electric transmission. 

Generator, compound wound. 

Single motor, with two commutators. 
car. 

Speed regulation obtained by modifications of the connections on 
the direct-current motor. 

Two independent brakes. 

Double chassis suspension, giving great elasticity. 

Semi-cylindrical cover protecting engine and generator. 


petrol 


\ 


No battery used on the 


The weight of these petrol-electric equipments is some- 
what in excess of the usual petrol engine drive, but it is claimed 
by the Kriéger Co. that the efficiency is not much, if any- 
thing, inferior to that obtained by the petrol drive, especially 
when considered. in connection with the undoubted flexibility 
offered by the petrol-electric combination. The Kriéger 
Co. have supplied a number of ordinary touring cars 
fitted with their well-known transmission, but this is 
the first time that the system has been applied for omnibus 


service. 
These new omnibuses will shortly be placed in service on 
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Fic. 2.— DR Dion-Bouton PETROL-ELECTRIC , OMNIBUS.) 


the most difficult routes of the Cie. Générale des Omnibus 
comprising the well-known climb up to Mont-Martre. 
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at issue are connected with Sunday duty, rates of pay, and the 


TRAMWAY and RAILWAY NOTES. 


(Concluded from page 841.) 


Manchester.— Following upon a recent protracted in- 
quiry into the departmental organisation of the Mancbester Cor- 
poration tramways, conducted by a special sub-Committee of the 
Tramways Committee, it occurred to the Tramways Committee 
that a rearrangement of the departmental system in relation to the 
rolling stock department was desirable. The Committee met on 
Tuesday afternoon last, when it was reported that Mr. J. Eades, 
who bad held the position of rolling-stock superintendent, at a salary 
of £350 a year, had resigned his position, and the resignation, along 
with that of the foreman mechanic, was accepted by the Committee. 
The general manager, Mr. J. M. McElroy, presented a report, in 
which he recommended the division of the work of the rolling-stock 
department iuto two main branches, one of which should be con- 
ducted at the car-repairing works, and the other at the car-sheds. 
Tbe new arrangement differs from the old in one respect only, and 
that is that a works manager is to be appointed to take charge of 
the ear works, and to be subject to the control of the rolling-stock 
superintendent. The Committee adopted the general manager's 
report, and decided to advertise for a new rolling-stock super- 
intendent and a new works manager, the former to have electrical 
and mechanical experience, and to be capable of taking charge of 
the entire works, It is understood that Mr. Eades resigned 
because he could not accept certain proposals put before him by the 
Committee. 

At a meeting of the City Council last week, it was stated that 
the actual loss in connection with the parcels department last year 
was £5,500. This year the loss would be considerably less; perhaps 
about one-fourth of that amount. 

Rochester.—1t is expected that the new section of the 
Rochester Corporation electric tramways will be open for traftic by 
June 1st. Messrs. Dick, Kerr & Co., the contractors, hope to com- 
plete the work on the permanent way this week end. The over- 
head equipment is being carried out by the British Thomson- 
Houston Co. 

Swinton and Pendlebury.—The U.D.C. has confirmed 
an agreement with the Salford T.C. for the transfer of the under- 
taking of the Manchester Carriage aud Tramway Co. to Salford, 
which will lease it for 21 years. The price paid is £49,000. 


Taunton,—Application bas been made to the B. of T. 
for the transfer of ihe undertaking authorised by the Tramway 
Order, 1900, from the Taunton and West Somerset Electric Railways 
and Tramways Co., which is in liquidation, to the Taunton Electric 
Traction Co., Ltd., the consideration being £26,346 11s. 4d. 


Walthamstow.—4An order has been received from the 
Board of Trade extending the time for the completion of the work 
in connection with making junctions with the Leyton tramways for 


a period of twelve months from April 12th last. 


TELEGRAPH and TELEPHONE NOTES. 


Belgium.—It is reported that the Belgian Telegraph 


Administration has decided in open competition the contract for the 


establishment at Antwerp of an underground telephone cable net- 
work, including all accessories. The contract, which has been 
placed with the Felten and Cuilleaume-Labmeyer Works Co., 


represents a sum of £72,800. 


Canada.—The Government of Alberta has provided in 
the estimates a sum of $25,000 for preliminary work in connection 
with the establishment of a provincial-owned telephone system in 
this newly formed and rapidly developing province in the North- 
West of Canada, It is the intention of the Government to establish 
^ long-distance system, leaving the local lines to municipalities. 


Postal Telegraphs.—The Select Committee of the 
House of Commons which was appointed to consider the grievances 
of postal officials met again on the 17th inst, when Mr. C. H. 
Garland gave evidence on behalf of the Central Telegraph Clerks’ 
Association. In the opinion of his Association, the present scale of 
pay was demonstrably inadequate. The demand formulated by 
his Association was as follows:—'' That the remuneration of tele- 
kraph clerks in London shall be £50 per annum after 18 months’ 
service, and then rise by annual increments of £7 10s. to £140, 
after which the annual increments shall be £10, until £230 is 
attained.” The hours of duty should be reduced to seven daily. 
It should be within the right of a telegraphist to decline overtime 
—except on very extraordinary occasions, such as a breakdown 
after he had performed à reasonable amount. They suggested that 
a fair limit for compulsory overtime should be six hours weekly and 
two hours on any one day. 

Mr. Courtnall gave evidence on behalf of the officials in the cable 


Toon, and the Committee adjourned.— Standard. 


Threatened Telephone Strike.—According to the 
daily Press, a dispute is in progress between the N. T. Co. and its 
Operators, which may develop into a great strike. The questions 


hours of night operators. It is stated that the operators demand 
time and a half for Sunday work, and a reduction of the week's 
werking hours to the same level as in the Post Office service. 
There arc said to be 6,000 trade union operators in the country and 


2,000 in London. | 
Telegraphic Interruptions and Repairs :— 
CABLES 


. INTERRUPTED. REPAIRED 
Trinidad-Demerara (No. 1.) -— e „„ Aug. 90, 1901 .. e 
Dominica-Martinique .. . is oe . May7, 1902 as 
Bt. Lucia-Martinique .. as ae T „. May 7, 1909.. oe 
Reissa-Issa (Yemen) Camaran sa ae .. Oct. 99, 1902.. 2 
Pinheiro ee se ee ee se Aug. 18, 1909 ee ee 
Port Arthur-Chifu (Closed) .. vo 57,» — . Mar. 1904.. oe 
Tarifa-Tangier ee ee ee ese ee d ee Jan. 18, 1904 ee ee 
Tangier-Cadiz oe ee we ee ee ee Feb. 18, 1906 ee ee 
Cayenne-Paramaribo .. E x kis. . 


Bydney-Nelson .. D 
.. May 15, 1906 


Cap Haitien-Puerto Plata gd ; 
LANDLINES, i 

Puerto- Barrios ee ee eo ee [EJ ee Aug. , 1902 ee ee 

Bachkale-Deliman m as .. Feb. 12, 1906 .. 


Wireless Telegraphy.—It is stated that a wireless 
telegraph station is almost completed on the north-east coast at 
Cullercoats. The station will be able to send or receive messages to 
or from a distance of 200 miles, and will receive messages on all 
systems. 

The Nacal and Military Record ina special article states that 
experiments have been made which have resulted in important 
improvements in the apparatus used for wireless telegraphy, and a 
new system of tuning has been introduced, with the result that the 
Admiralty is replacing the existing apparatus in use in the Navy 
with the new sets as quickly aa possible. 

At the request of the British Government, which suggested the 
postponement of the conference on wireless telegraphy until the 
autumn, and explained that it was not in a position to take part in 
it at an earlier date, the conference has been postponed from June 
28th to October 10th. 

It is stated that the railway accident at Spremberg, which took 
place several months ago, was the incentive to experiments which are 
now being made in connection with wireless telegraphy on the rail- 
ways in Bavaria and Prussia, and which enable telcgrams to be dis- 
patched from stations to trains in motion. The necessary apparatus 
has been constructed by the Allgemeine Electricity Co., one set. 
being placed ín the station and the other on the locomotive. The 
trials have shown that it is possible to read plainly on the driver's 
platform the previously arranged telegrams or signs which are 
transmitted from the sending station—as, for instance, Stop 
immediately“ or Drive back.” Before the siga appears on the 
apparatus iu the driver's cab the attention of the driver is attracted 
by the ringing of an electric signal bell. The experiments arc 


regarded as having been successful. 


CONTRACTS OPEN and CLOSED. 


OPEN. 
Austria,—June 11th. The Austrian State Railway 


authorities in Cracow are inviting tenders until June 11th for the 
installation of an electric lighting plant at the railway station at 
Podgorze-Plaszow. 


Birkenhead.— May 29th. Booster-balancer: switch- 
board extensions; and travelling crane for the Corporation elec- 
tricity supply department. See “ Official Notices“ May 18th. 


Clyde Navigation.—June 2nd. The Trustees invite 
tenders for the supply for one year of stores, including :—Asbestos 
and packing; electrical stores; india-rubber. Specifications on 
application to the Superintendent of Stores. 


Colwyn Bay.—June Ist. Water-tube boiler, steam 
dynamo, condensing plant, for the Electricity Department. Sec 
" Official Notices " to-day. 


Dublin.—May 28th. Fire signalling apparatus, annun— 
ciator, switchboard, internal wiring and fire alarm bells, for the 
Waterworks Committee. Specifications, £1, from the City Archi- 
tect, Municipal Buildings, Cork Hill. 


Dublin.—May 28th. Sub- station switehboards and 
accessories; transformer pillars; for the Lighting Committee. 
See “ Official Notices“ May 18th. 


Finchley.—June 11th. — Water-softening plant for the 
U.D.C. electricity works. See “ Official Notices” to-day. 


Folkestone.—June 1st. Electric fan for the Town Hall 
Committee Room. Mr. A. E. Nichols, borough engineer. 


Glasgow.—May 28th. Electric wiring and fitting for 
the new St. Paul's Parish Church, John Street. Specification from 
Mr. Colin Young,j124, St. VincentiStreet, Glasgow. 
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Govan.—May 30th. Stores for the electricity depart- 
ment. See “Official Notices” April 20th. 


Gravesend.—Free and assisted payment wiring for the 
B.C. See Official Notices to-day. 


Handsworth.— June 5th. Electric wiring, fittings, &c., 
for schools and education offices for the U.D.C. See "Official 
Notices” to-day. l 


London.—May 30th. Building, engineering and elec- 
trical accessories, for the Metropolitan Asylums Board. Offices, 
Embankment, London, E.C. i 


‘Manstield.—May 30th. Battery and reversible booster; 
switchgear; for the Corporation. See “ Official Notices " May 1Rth. 


Nuneaton and Chilvers Coton.—June 12th. One 
200-Kw. steam dynamo for the U.D.C. Sce “ Official Notices 
to-day. 


Pontypridd.—June 4th. Paper-insulated feeder and 
pilot cables for the U.D.C. Sec ' Official Notices“ to-day. 


Port Elizabeth.— Tenders are being invited for the re- 
wiring in insulated conduit of the premises of the South African 
Mutual Life Assurance Society. 'lhe work comprises over 600 
lighting and motor points. 


Portsmouth.—June 5th. 16 double-decked tramway 
motor-cars ; also tramway feeder cables. See two “ Official 
Notices" to-day. 7 


Spain.—The reli: de Madrid of May 15th contains a 
notice inviting tenders, which will be opened 30 days after 
publication at the Casa Consistorial,” Trigueros, for the public 
lighting of that town by means of electricity fur the term of 20 
years. The light required for public purposes will be 1,200 c.r., 
distributed by incandescent lamps of 10, 16 and 25 c.r. A deposit 
of 273 pesetas (about £10) is required to qualify avy tender. The 
(fareta may be seen at the Commercial Intelligence Branch of the 
Board of Trade, 73, Basinghall Street, B.C. ; 


Spain.—The municipal authorities of Pinte (Madrid 
province) have just invited tenders for the concession for the 
electric lighting of the town durinz a period of four years. 


Swansea.—May 29th. One 600-Kw. c.c. steam generator 


with condensing plant, piping, &c., for the Corporation. Sec 
“ Official Notices May 4th. 


Torquay.—June Ist. Condensing plant for electricity 
supply extensions. Sce Official Notices" May 18th. 


Worthing.— May 28th. Gas engine and producer plant 
for the Corporation electricity works. Sec ‘Official Notices 
May 11th. 


CLOSED. 


Coventry.—The E. L. Committee has accepted the tender 
of Messrs. J. & H. McLaren & Co., Leeds, at £8,512, for two new 
engines, subject to the sanction of the L.G.B. being obtained. 


Doncaster.—The Corporation has placed the order for 
133 450-ampere-hour standard lighting cells in glass boxes, with 
Messrs, Pritchetts & Gold, Ltd. 


Falkirk.—The T.C. has accepted the offer of the British 
Electric Plant Co., Ltd., for a steam dynamo. The engine is to be 
supplied by Messrs. James Howden & Co. Messrs. Wm. Wilson 
and Co., Ltd., Glasgow, are to supply an additional boiler. 


GIasgow.— The Electricity Department has accepted the 
following offers for stores for the year :— 
Single-concentric, triple-concentric, and low-tension cables.--Callender's 
Cable Co. 
Extra high-tension cables.—W., T. Glover & Co., Ltd. 
Small cables and tlexibles.—W. T. Glover & Co., Ltd. 
Meters,-- Ferranti, Ltd., and Chamberlain & Hookham, Ltd. 
Wood troughing.—Scottish Wood Haskenising Co. 
Messrs. Crompton & Co., Ltd., and Mr. H. Tuchman have had 
divided between them the offer for carbons. 


Govan.—The tender of the Lancashire Dynamo and 
Motor Co., Ltd., Trafford Park, has been accepted fur the supply of 
motors for all sizes over 3 H.P. for the ensuing year; this is the 
third consecutive year that they have had the contract. The Adams 
Manufacturing Co., Ltd., have secured the contract for the supply 
of all motor starting rheostats required by the Corporation during 
the ensuing year. They are to be of the patent “ Igranic " type. 
The tender of Electromotors, Ltd., Openshaw, Manchester, bas also 
been accepted for the supply of continuous current motors from 4 
to 3 H.P., both medium and slow speeds, for the forthcoming year, 


Greenock.—The Corporation has placed contracts with 
the following firms :— 
Two quick revolution engines to drive two 750-x w. dynamos.—Mesers. 


Belliss & Morcom. f 
Two 750xw. dynamos and one 750. K w. motor-generator.—The British West- 


inghouse Co. ; ) 
One surface condenser, to condense 80,000 Ib. of steam per hour.—The 


Mirrlees- Watson Co. 


London.—SrrE»xEv.— The E. L. Committee has received 
the following tenders for the supply of 25 large and 25 small cast- 
iron chambers for containing street disconnecting boxes:— 

Sinall. Large. 
E. & F. Wright . (accepted) 28s. 6d. each 81s. 6d. cach. 
John Every .. = a .. 825. 4d. „ 43&. Td. „ 
J. Warner Ea . S7s. 9d. ,, 53e. Od. 

BaTrEnsEA.— The Lighting Committec has accepted the follow- 
ing tenders :— 

Electric Construction Co., Ltd., additional panel to switchboard, £168 10s, 

Moy, Ltd., reverse current circuit breaker, £44 12s. : 

Nalder Bros. & Thompson, Ltd., alteration of edgewise ammcters on exist- 

ing switehboard, £84. j 

General Electrie Co., Ltd., switchboard meter, £30. 

FuLHAaM.—The B.C. has accepted the tender of Messrs. A. C 
Potter & Co., at £300, for new pumping plant for the artesian well 
at the electricity works. ; 

HackNEY.—The E.L. Committee has placed an order with 
Messrs. Nalder Bros. & Thompson, Ltd., for repaira to the battery 
regulating switches, at a cost of £95. s 

The following tenders were received for condensing water works 
in connection with the clectric supply undertaking :— 


T. W.Pedrette..  ..(provisionalfy accepted) £3,285 
J. Moran & Son.. 6 ES "n vs iy 3,5 
George Hay & Co. , 
John Aird & Sons an a vx ie T 3,981 
Kirk & Randall. Vs x - us à 4,104 
Hughes & Stirling i š is y 4,413 
John Mowlem & Co. .. 1,520 
Thomas & Thomas v - 2 xs 1,528 
T. Docwra & Son be is M " 2s 4,784 


MARYLEBONE.—The B.C. has received the following tenders for 
pipe-work for the extension of the condensing system at the 
generating station :— 


Jas. Sampson & Co., Ltd. £1,493 
John Cochrane & Sons - NS T a 1,391 
Babcook & Wilcox .. (provisionally accepted) 1, 375 


Shanghai. — The contract for the switchboard required 
at the Shanghai Nankin Railway workhops has been placed witli 
Messrs. Kelvin & James White, Ltd. 


Walsall.—The T.C. has accepted the tender of the 
Stirling Boiler Co., Ltd., for a boiler for the electricity works. 


Walthamstow.—An order has been given by the U.D.C. 
to Messrs. White, Jacoby & Co. to repair three armatures at the 
electric lighting station, at a cost of £130. 


West Ham.—The Corporation on Tuesday accepted the 
following tenders :—- 

British Insulated & Helsby Cable Co., Ltd., tramway cables, from Canning 
Town power station to Btratford, £1,956 per mile (total cost approximately 
£3,650). 

General Electric Co., changing one 600-&w. alternator, £815, 

Babcock & Wilcox, Ltd., pipe-work for turbo-generator, £95. 


Wigan.—The E.L. and Tramways Committee of the 
T.C. has accepted the tender of Messrs. Glover & Co., for the 
supply of cables. 


Wishaw.—The E.L. Committee has accepted the offer of 
Messrs. Veritys, Ltd., for 50 wrought-iron swan neck strect brackets, 
at 308. 6d. each, and that of Improved Electric Supplies, Ltd., 
for 50 “Hebburn” brackets with fittings to take two tantalum 
lamps, at 308. cach. 


FORTHCOMING EVENTS. 


To-day's Events (Friday, May 25th).—At 5 p.m. Physical Society. Mr. J. S. Don 
on Colour Phenomena in Photometry "; Mr. H. Tomlinson and 
Rev. G. T. Johnston. Exhibition of an Automatic Arc Lamp: 
Prof. H. A. Wilson on The Theory of Moving-Coil and other Kinds 
of Ballistic Galvanometers "; Mr. A. Campbell, Exhibition of a 
Bifilar Galvanometer frec from Zero Creep." 
At 3 p.m. Royal Institution. Prof. Sir James Dewar on The Old and 
the New Chemistry." (Lecture II.) 


` At9 p.m. Royal Institution. Mr. L. Hill on '* Compressed Air and its 
Physiological Effects.“ 


Friday, June Ist.—At9 p.m. Royal Institution, Prof. H. Moissan on L'Ebul. 
li 


ition des Métaux.” 


Colliery Exhibition.—This exhibition opens at the 
Roval!Agricultural Hall, Islington, on June 12th, and remains open 
until June 20th, oe 
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TRE following orders are issued :— 
Thursday, May 3l«t.-- Recruits for Camp parade at Paddington Station at 10 a.m, 
Friday, June 1st.—All drills at headquarters cease until further notice. 
Saturday, Jupe 2nd.— Effüicients parade at Paddington Station at 10 a.m. for 
Camp (Plymouth). 
J. H. 8, PrniLLies, Ca 
For OC EERE. (V.). 


NOTES. 


The Tunnel V hitewashing Machine of the Central 
London. The nceompanyiny illustration shows a machine which 
was designed by Mr. E. P. Grove, chief engineer of the Central 
London Railway, for the whitewashing of the tunnels of that 
railway. It has always seemed to Mr. Grove that lime w ashing 
would be an improvement, not only from a eanitary point of view, 
but he had an idea that it would have adv antages both in cleanli- 
ness, light, and absorption of the CO, gases given off bv the 
passengers. Inasmuch as the time in which the work could be 
done was so limited, it was evident that some kind of machine was 
necessarv. After looking into various kinds of machines of the kind 
usually used for whitewashing, but of larger capacity and driven by 
power, it was eventually decided to try a hop-washing machine 
steh as is used in the Kentish hop fields, and made by Messrs. 
Drake & Fletcher, of Maidstone. The machine, with some modifica- 
tions, was mounted in one of the Central London experimental 
motor-cars, and as the pbotograph shows, the sprays and standpipe 
were fixed at the tail end of the car eo that each of the 40 jets was 
approximately 18 in. from the iron walls of the tunnel. The pump 
which supplies the sprays at 90 Ib. pressure is inside a small tank 


TUNNEL WBSITEWASHING MACHINE ON THE CENTRAL LoNroN 
HatLwaAY. 


just inside the car, and is driven from a 6-H.r. shunt-wound motor by 
belt and geariny, so that the operation. of the pump etirs up the 
whitewash. The smaller tank is fed by a larger one holding 
1,200 gallons of whitewash, which has been previously mixed in the 
water-softeniny tank at the depot, Sbepherd’s Bush. With the 
motor-car travelling at about 2 miles per hour, about 850 gallons of 
whitewash are sprayed in 40 minutes, eo that, even allowing for 
yoiny twice over the work, it is possible to doa considerable portion 
of the tunnel each night. Previously to the whitewashing, the same 
machine was used for washing down two or three times with water 
8o as to remove the dust which had accumulated. For more perfect 
work it is proposed, at some later date, to put the nozzles on a 
rocking frame so as to give them a movement of 18 in. or so in the 
direction at right angles to the jets. In practice the car comes 
up to the dept two or tbree times a night for a fresh supply of 
whitewash. Mr. Grove asks us to state that he will be pleased to 
show any of our readers the machine and to give them any further 
information on the matter. 


Society of Arts.—On Wednesday evening a paper on 
„he General Supply of Electricity fur Power and other Purposes," 
was read by Mr. James N. Shoolbred, B.A., M.Inst.C.E. 


The American Visit to Italy.—The Western Electrician 
«ays:—" It is to be regretted tb: it ow ing to the small number of 
members of the American Institute of Electrical Engineers desirous 
of taking part in the Italian trip, which had been planned for this 
summer, a definite representative party cannot be formed. 
Suitable explanations have been made to the Italian Association, as 
it is not considered desirable to send a party of less than 15. 
Three or four members of the Institute will find their way to Italy 
this month, but not, we believe, in any way representing the society 
officially. About 20 members will take part in the trip to 
England," 


American Electrical Manufactures in 1905.— The 
New York Electrical Review says that the director of the census has 
just announced the result of the tabulation of the statistics of elcc- 
trical machinery and apparatus for the calendar yenr 1904, forming 
n part of the census of manufactures of 1905, taken in conformity 
with the Act of Congress of March 6th, 1902. The figures indicato 
that thers has been a substantial increase in this indüstry in the 
United States, as compared with the statistics of 1900, which 
covered the fiscal year ending May 31st. Comparative figures for 
1905 and 1900 are shown in the following summary :— 


Per 

cent. 

1906. 1900. inc. 
Number of establishments . i ii 783 580 35:0 
, T .. 191.469,87 $3,190,943 180:3 

a officials, clerks, &c.: number 11,590 4,987 182:4 
Balaries . m all 675, 516 84,568,112 1550 
Wage earners: average ‘number id m 59,336 40,890 45:1 
Wages "E Y 831.226.721 820, 190,344 34˙7 
Miscellaneous expenses ; 23 is 17,994,878 6,788,314 164°2 
Total cost of materials used . s is 06,729, 176 48,916,440 36:4 
Total value of products 2 ns .. 140,614, % ẽw 91.48, 53:0 


> Exclusive of 317,835,038 reported as by-products of other industries, the 
nngregate | ahi of clectrical machinery and apparatus production for 1905 being 
8157,919,5 


The ud products are summarised as follows: - 


Dynamos .. yx vs ey . S8 511,084,224 10, 472, 576 58 
Motors - m Pe n s -" 22, 70.620 19,505,504 1477 
Carbons  .. x pa x 2,710,935 1,731,948 56:6 
Incandescent lamps T 5,919,169 4,096,119 106°] 
Telephone and leleia )h apparatus NS 16,974,592 12,154,074 39:7 
Insulated wires and cables .. w 34,519,609 21,292,001 62:1 
All other products ; e à ‘ 59,171,047 38,490,464 767 
Custom work and re pairing 25 is T 2,798,922 2,063,736 35:6 

$157, 949,514 $104,746,319 50˙8 


Incorporated Municipal Electrical Association.— 
The annual convention of this Association will commence on 
Tuesday, June 19th, at Kingston- upon-Thames, where the president 
for the vear, Mr. J. E. Edgcome, is the chief electrical engineer. 
After a welcome by the local Mayor, the president will deliver 
his address. According to the official programme, which has now 
been issued by the secretary (Mr. C. McArthur Butler), the follow- 
ing arrangements have been made :- - 


Tuesday, June 19/%.— At Kingston-upon-Thames. 
Paper on “Steam Turbines” (with lantern slides), by Mr. 
Sydney Baynes, chief electrical engineer, St. Paneras, 
At 1 o'clock p.m. -Luncheon at Nuthall' s, Ltd. 
At 2 o'clock. p.m. - River trip to Hampton Court in steam 
launches. 


Wednesday, June 20th.- At Wharnclitfe Rooms, Hotel Great Central, 
London (headquarters) 

At 10 o'clock a.m.—-Papers by Mr. S. E. Fedden, Shettield ; 
aud Mr. H. Collings Bishop, Newport (Mon.), on ‘The 
Commercial Development of Electricity Undertakings.” 

Paper by Mr. J. F. C. Sne.l, Sunderland, on “ Relative 
Economies of Electric Supply from Small Local Stations 
and from Power Companies.” 

At 2 o'clock p.u.—-Visits to Lots Road, Chelsea, power 
station, also London United Tramways power station at 
Chiswick. 

Thursday, June 21st.—-At Hotel Great Central. 

10 o'clock a.m.—Annual general meeting, also a special general 
meeting, to amend articles of association. 

2 o'clock p.m.— Visits to Charing Cross, West End and City Co.'s 
power station at Bow. 

7.45 p. m. Annual dinner. 


Friday, June 22nd,--At Hotel Great Central. 

10 a. m. — Paper by Mr. G. Wilkinson, Harrogate, on “Live 
Steam Heat Feed Water, its Effect on the Output and 
Efficiency on Steam Boilers.” 

l'aper by Mr. W. H. Vignoles, Grimsby, on The Efficiency of 
Steam Plant.” 

Paper by Mr. S. J. Watson, Bury, on “The Supply of Power to 

Tramways from Small Stations." 

2 o'clock p.m.— Visit to L.C.C. power station at Greenwich. 


— 


Naturday, June 2377. 11 o'clock to 1. Visit to the National 
Physical Laboratory at Bushy House. 
At 3 o'clock p.m.—Carnival and water sports. 


The National Telephone Co.'s Annual Staff Dinner. 
- -The thirteenth annual dinner of the staff of the National Tele- 
phone Co. was held at the Trocadero on Friday last. The principal 
officers of the company were gathered together from all parts of 
the United Kingdom, representing a staff of about 16,000, with Mr. 
W. E. L. Gaine, the general manager, in the chair. 'lhe guests 
included Mr. George Franklin, President of the company; Mr. 
S. H. Sands, vice-president; Sir James Fergusson and Sir James 
Woodhouse, directors; the Rt. Hon. Lord Kelvin, O.M., G.C.V.O.; 
Sir Albert Rollit; Major Shepherd; Dr. Grosvenor; Messrs. T. A. 
Welton, H. Fedden, Dane Sinclair, H. Laws Webb, H. H. Gaine, 
J. F. Bond, and others. Amon other leading officials present were 
Mr. Albert Anus, secretary, and Mr. Frank Gill, enzineer-in-chief ; 
Messrs. S. J. Goddard, C. B. Clay (London), A. Coleman (Midland 
Province), J. C. Chambers ‘Northern Province), C. J. Phillips 
‘South of England Province), R. Shepherd (North-Western Pro- 
vince), and F. Cowley (Ireland). 

After the loyal toasts had been duly honoured, the Chairman, 
Mr. Gaine, proposed The National Telephone Co. and the Board 
of Directors.“ Much had bappened, he said, since they met in that 
room ten months ago; the agreement with the Postmaster-General 
which then awaited the sanction of Parliament had come into 
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force, and the policy of State acquisition of the telephones in 
1912 had been settled. They must do all they could to work in 
harmony with the Post Office, and to facilitate the transference 
of the undertaking without inconvenience to the public. 
The directors had done all tbat was possible to make fair 
and just arrangements for the future of their large staff, 
and fortunately the staff had gained the ear of Parliament, and 
made out a strong and extremely good case, resulting in a favour- 
able report on the part of the Committee, and reasonably fair terms 
from the Government to all but a small number; the latter were 
searching for the most picturesque and salubrious workhouses in 
which to spend the remainder of their days ! 

As for the progress made during the past 10 months, they now 
had 1,228 exchanges in the United Kingdom, an increase of 73; 
their subseribers' stations had increased by 50,000—say, nt the end 
of 12 months, 60,000—a record increase, amounting to 15 per cent., 
the total number being 378,000. The messaves transmitted 
numbered 1,052 millions per annum, an increase of 60 millions. 

It was said that this country was behind all others; 
latest figures (up to January Ist, 1906) for European countries 
showed that, taking Austria-Hungary, Belgium, Denmark, Holland, 
Italy, Norway, Portugal, Russia, Spain and Switzerland, with a 
total population of 288 millions, compared with 42 millions in this 
country, the United Kingdom had 80, 051 more telephone stations 
than all these put together—an excess of 7:2 per cent. Eight. 
countries - France, Austria-Hungary, Belgium, Holland, Denmark, 
Norway, Portugal and Switzerland—together had 7,331 stations 


less than this country. (In the foregoing figures he had 
included the stations supplied by the competitors of the 
N.T. Co). Taking the Scandinavian countries (Sweden, 


Norway and Denmark), and adding Belgium, Holland and Swit- 
zerland, Great Britsin had 105,000 stations more than ull these. 
The only country in Europe on the same platform with this country 
was Germany, with a population of 58 millions, and 10°2 stations 
per 1,000 inhabitants, compared with 10°15 in Great Britain and 
Ireland. Leaving out France, Germany and Sweden, no European 
country had so many telephones as London alone; London had 
nearly as many telephones, with a population of six millions, as the 
whole of France, with 39 million inhabitants; or the whole of 
Sweden, Austria- -Hungary , and Belvium, with 60 millions; or 
Switzerland, Norway and Denmark, with 10 millions. Yet the tele- 
phone business had not deve loped as it might have, if it had had a 
fair chance ; and there was another side to the picture—in America 
one did not use the telephone, one breathed it. ‘The service there 
was not cheap and nasty, such as many advocated for this country, 
but scientific and highly developed, adequately paid for, and worth 
paying for. He could not claim that the telephone had developed 
in this country to anything like the extent in America. The legal 
decision that the telephone was a “telegraph” put it under the heel 
of the Government, which, until last year, never had a settled 
policy. Now that the policy was settled, he hoped to see what the 
company and its staff could do to develop the service as it ought to 
be developed. In America he had seen a contract signed by a 
"store" firm in Philadelphia for the cstablishment of a private 
branch exchange in a new store with 2,300 telephones; and one 
frequently found stores with 400, 500 or 600 telephones. "That 
would come here in course of time. Wby not yet? Because of the 
methods of charging in vogue. As long as they gave unlimited 
service for a fixed price, development would be restrained. The 
rates in America were based, as they should be, on the amount of 
service, and similar principles must be adopted in this country. 
Mr. Gaine referred to the journal started by the staff for the staff, 
of which he had great hopes, and expressed regret that Sir Henry 
Fowler, having accepted office in the Government, had resigned 
the presidency of the company. Mr. George Franklin was a worthy 
successor to him, and had before him a great task in the coming 
transfer of the business; Mr. Sands, and the rest of the board, were 
no less worthy of praise. 

In reply to the toast, Mr. G. Franklin eulogised Sir H. 
Fowler, and said that the N.T. Co. was the most undeservedly 
abused and threatened of all public companies. He con- 
gratulated the staff on their having been able to secure fair 
treatment, and remarked that for 14 or 15 years he had watched 
and appreciated their work in various parts of the country. Mr. 
Sands also replied, expressing confidence in the future prosperity 
of the company. 

Proposing “Our Guests," Mr. T. A. Prout (Liverpool) went back 
3,000 years for a precedent, apparently to the days of Nebuchad. 
nezzur, and paid a special tribute of affection and admiration to 
Lord Kelvin, referring to his scientific achievements and inventions. 

Lord Kelvin replied in the three-fold capacity of a retired 
member of the staff, a »ot-retired shareholder, and as one of the 
guests. He referred sympathctically to the history of the struggles 
of the N. T. Co., and to the coming change, when the staff would be 
as loyal to the State as they had been to the company. Great as 
their success had been in the past, it would be greater in the future ; 
they bore no ill-will whatever, and looked back to the past with 
pleasure, to the future with confidence. He wished perpetual 
success to the National Telephone Co., and he hoped that its 
name would be contiuued after the transfer to the State. 

Sir Albert Rollit also replied with one of the excellent speeches 
for which he is famed, and paid homage to Lord Kelvin as the 
greatest. modern master of pure and applied science. Mr. Franklin 
was also complimented, and the staff were exhorted to study science 
as well as their art. 

Lastly, Mr. J. Sterling (Portsmouth) proposed the health of the 
chairman,expressing the pride of the staff in their general manager, 
together with their sincere affection and esteem. The toast was 
received with acclamation and enthusiastic musical honours, and 
was briefly acknowledged by Mr. Gaine. 
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During the dinner Farban’s Viennese Band performed a pro- 
gramme of music, and afterwards Miss Lilian Gardner, Misg Jessie 
Jolly, and Mesers. A. L. Edwards and Wilson James contributed to 
the entertainment of the guests with songs, accompanied by Miss 
P. Adami. 


Congresses at Milan Exhibition.—A large number of 
International Congresses will be held in connection with this 
Exhibition. Included among them are the following :— 

May 24th to 20th.—Automobiles. 

September hth to 9th.—Electrobiology and Radiology. 

September 23rd to 30th.—Engineers and Architects. 


September 17th to 22nd.—International Union of Tramways and Railways. 
Date not tixed._-Tramway Associations. 


Fire Prevention.—The biennial International Fire 
Service Congress will be held at Milan next week, and a Special 
Commission of executive officers of the British Fire Prevention 
Committee has left London to attend this Congress. 

Among papers that will be read by members of the British Fire 
Prevention Committee are one by Mr. Edwin O. Sachs, entitled 
“International Relations in the Fire Service and the International 
Fire Service Council”; one by Mr. Ellis Marsland, entitled. The 
Different Systems of Fire-Resisting Shutters, &c., in Use to Protect 
Doors and Windows“; one by Mr. James Sheppard, entitled, Fire 
Resistance of Buildings Constructed with Reinforced Concrete“; 
and one by Mr. Percy Collins, entitled Fire Risks due to New 
Industries and the Motor Industry in Particular.” 


World's Rubber Production.—The Financial Neis 


says that the U.S. Consul Halstead, of Birmingham, quotes an 
estimate by two French experts, MM. Brenier and Claverie, that 
the total annual production of rubber throughout the world is 
57,000 tons. Of this total, 55 per cent. came from South America 
and Africa. The French possessions on the West Coast of Africa 
produce 7,000 tons, and the French Congo 3,000 tons, while the 
output of the Belgian Congo does not exceed 6,000 tons. The con- 
sumption of rubber by the principal countries of the world in 1904 
is stated as follows:—The United States, 26,470 tons; Germany, 
12,800 tons; Great Britain, 10,000 tons ; France, 4,130 tons ; Austria- 
Hungary, 1,320 tons; Holland, 1,218 tons ; Belgium, 748 tons; and 
Italy, 488 tons. 


Electric Power for London,—Messrs. Kincaid, Waller, 
Manville & Dawson und Messrs. Harper Bros. & Co., the engineers 
for the St. Neots scheme, which was thrown out on the second 
reading in the House of Commons, have addressed to the Times a 
letter protesting ayainst the misrepresentation of their proposals 
before the Parliamentary Committee which is considering the 
subject above named. They say :— 

“We would not have encroached on your valuable space were it 
not for the fact tbat the Committee have asked for figures of the 
St. Neots scheme, so as to compare them with the London County 
Council proposals, and that these have been supplied by the expert 
witnesses called by the London County Council, who are partly 
responsible for their scheme. 

"It need hardly be pointed out that the figures handed in by 
these gentlemen, who could scarcely have had the means to make 
themselves acquainted with the proposals of the ‘ Additional Com- 
pany,’ are entirely erroneous, and it is in order to correct these 
that we would request you to insert this letter in your valuable 
columns. 

* Mr. Hammond gives the cost of the St. Neots scheme as 
£4,844,130, as against the actual estimates of their engineers of 
£2,000,000 in round figures. These estimates were based on the 
most careful investigations extending over many months, and on 
actual tenders received from firms of the highest repute for carrying 
out the whole of the works proposed in the Bill, ora saving, as 
compared to the County Council’s proposals, of over £1,000,000. 

“ As regards working costs, the difference in the price of coal at. 
St. Neots and in London, admitted by Mr. R. Hammond, taken on 
the estimated output of the St. Neots station, amounts to a saving 
of over £60,000 a year. 

“The St. Neots scheme would have enabled electricity to be sold 
in London at a price below that proposed by the County Council, 
and at a satisfactory profit to the undertakers and without risk to 
the ratepayers.” 


Electric Railway in Chile.—H.M. Acting Consul- 
General at Valparaiso (Mr. A. L. Rowley) has forwarded a report 
on a concession granted to Senor Ambrosio Olivos, and lately pur- 
chased by the Compania Chilena de Inverciones, to construct an 
electric railway between Valparaiso nnd Santiago, vid Placilla, 
Casa Blanca and Curacavi. A copy of the concession with trans- 
lation is attached to the report, together with a plan of the pro- 
jected railway. ‘These may be inspected at the Commercial 
Intelligence Branch of the Board of Trade, 73, Basinghall Street, 
E.C.— board of Trade Journal, 


Electricity in Agriculture.—The latest experiment 
with electricity on the growth of plants is that entered upon hy 
Messrs. B. & H. Bomford, of Bevington, near Evesham, who ar: 
experimenting on 19 acres of land —12 sown with wheat and seven 
with barley. Mr. J. E. Newman, who is superintending Messrs. 
Bomford’s experiment, hopes to get 25 per cent. more corn of 
superior quality with a corresponding increase in straw. To secure 
this, wires are suspended on poles 16 ft. high, and current 
generated by a dynamo driven by a 3-H. . engine, and transformed 
to high pressure, is utilised. 
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Institution Notes.—Tramways AND Licut RAILWAYS 
ASSOCIATION, —The official circular for May contains a full report 
of the paper bv Mr. G. H. Sheffield, on Steel Rolling Stock,” und 
the diseussiun thereon. It is understood that the amalyamation 
of the Association with the other two Tramway and Light Railway 
Associntions is imminent. 

NoctETY OF CHEMICAL INpUSTRY.—On Monday at Burlington 
House, Prof. P. A. Guye, of Geneva, lectured on “The Problem of 
the Fleetro-Chemical fixation of Nitrogen.” 


Accident.—On Tuesday Mr. James Drinkwater, an 


electrician, of Manchester, had been attending to the batteries on : 


hoard the steam yacht Fuyrant, at Grimsby, owned by Mr. Chas, 
Markham, of Chestertield, a director of the Great Central Railway 
Co. The work had been completed, and Mr. Drinkwater went 
into the battery room for a final inspection thoughtlesaly 
atrikiug a match instead of switching on the light. An explosion 
followed, and he was found unconscious, with his forehead cut 
and both eves blinded. There is hope that the sight may be 
restored. 


Ontario and Cheap Electric Power.—Our corre- 
spondent at Toronto, writing on May 10th. says:— The much 
vexed question of electric power and the natural means of develop- 
ing it, is onee again the topic of the hour. During the past. few 
day- a Power Bill has been introduced into the Provincial House 
of Assembly, which bas already passed into the Committee stage, 
and will, it is generally agreed, with but little amendment, shortly 
hecome law. 

“The tenor of the Bill, which bears the title ‘An Act to provide 
for the transmission of electrical power to municipalitics,’ may be 
briefly summarised as follows. 

“The Governmeut will appoint a permanent Commission, to be 
"tyled the Hydro-Electric Commission of Ontario, to oversee the 
relations between tlie fexisting power companies and the mmni- 
vipalities. This body will be empowered to fix the rates at which 
electricity shall be sold in the various portions of the province, 
and may, with the consent of the Crown, expropriate privileges 
already granted to private companies. The province will borrow 
money, to be expended by the Commission on the construction of 
transmission lines and distributing plants. Municipalities desiring 
to participate in the plan may enter into contracts with the Com- 
missicners for the supply of power at rates which will include an 
allowauce for transmission and transformer losses. The muni- 
cipalities will eventually bear all the cost of the works. They will 
pay 4 per cent. interest on the expenditure, and an annual sum 
sufficient to form in 30 years a fund for the retirement of the 
securities issued to cover the cost. Lastly, they will contribute to 
the expenses of maintaining, renewing and iusuring the works 
installed. Complaints that excessive rates are being charged for 
power, or that municipalities are discriminating in favour of 
certain manufacturers, may be heard by the Commissioners, who 
may direct what rates are to be paid for power. 

"Iu the course of the debates Mr. Whitney, the Premier, 
explained that from all the Government had been able to gather it 
was Lot anticipated that the drastic elanses of the Bill would ever 
have to be put into operation. The inference from this statement 
would be that the determined attitude of the Government has 
cleared up a situation, which at one time was somewhat threatening, 
and that the companies developing and transmitting Niagara Falls 
power, are already expressing their willingness to enter into agree- 
ments with municipalities and distributing companies at rates to be 
fixed by the Commission. In this counection the Hon. Adam Beck, 
the Minister in charge of the Government Electric Power Bill, 
announced last evening in course of debate, that one of the com 
panies at Niagara had offered to supply energy at $11 per horse- 
power. Generally speaking, the Press and public approve the 
principle of the Bill, and it is confidently believed that the Govern- 
ment will have no difficulty in negotiating with existing companies 
80 as to secure cheap power for the public, and at a price to allow a 
reasonable margin of profit." 


Electrical Reduction of Vanadium Compounds.— 
Although the chief source of vanadium ores is Western Colorado, 
practically none has been used in America until quite recently, the 
whole having been shipped to Paris for the manufacture of ferro- 
vanadium, A plant hax now been erected at Newmire, Colorado, by 
the Vanadium Alloy Co. for the production of vanadium steels, 
The ore contains from 75 to 6 per cent. of vanadium, and the 
process consists essentially of the following three steps. First the 
ore ds erished and roasted. with common salt to convert the metal 
into a soluble form. This is followed by a leaching process and a 
precipitation of iron vanadate by means of green vitriol, whereby a 
product free from siliva and other impurities is obtained. Finally 
this product is reduced inthe electric furnace, and an alloy obtained 
containing from 20 to 50 per cent. of vanadium.— Electrochemical 
and Metallurgical Industry. 


Electrical Production of Steel.—It was announced at 
the recent general meeting of the Electro-Steel Works Co., of Gurt- 
nellen, Switzerland, that the steelworks established at Gurtnellen 
had been in operation for some time past, and that the results 
obtained had proved to be very satisfactory. The company uses the 
Kjellin process, and the quality of the steel produced is declared to 
be excellent, A sebeme is now under the consideration of the com- 
pany for the extension of the plant and the erection of another 
steelworks. 


Appointment Vacant.—A third charge engineer is 


to be appointed Ly the Southwark B.C. at a commencing salary of 
42 5a. per week. 


Solomon's Method.—In the Engincer, of Chicago, a 
Mr. Cary writes to suggest a cure for smoky boilers. It is nothing 
less than to deprive the licensed engineer of his licence. Now, as 
pretty well, if not entirely, all the United States men in charge 
inust hold a licence, if the smokiness were a fault of the plant 
design and not of the man, a succession of innocents would be 
deprived of their licences until such time as the plant got a fatal 
name, and no man would work there, and the plant would have to 
be shut down for lack of a licensed man to run it. Then the pro- 
prictor, by so much vicarious sacrifice of poorer brethren, would be 
made to see his errors, and would put his house in order. Mean- 
time, the poor licensees would have tu undergo fresh examination, 
80 as to regain their licences. Such a procedure is worthy of 
Solomon, and must be allowed to possess, at least, the merit of 
effectiveness, 


East Indian Railway  Appointments.— /idan 
Kugineering says that the cadre of clectrical staff for the East 
Indian Railway is being increased by the appointment of an 
electrical inspector at Its. 150 and an clectrical foreman at 119.400 
each per mensem. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Engineers.—In order to retain the 
services of the electrical engineer (Mr. R. F. FERGUSON) the 
Hastings T.C. on May 18th decided, by 25 votes to 6, to increase 
his salary as from March 25th, 1906, from £375 to £450 per annum, 
rising by £25 a year to £600, subject to Mr. Ferguson undertaking 
not to apply for any other appointment prior to March 25th, 1912, 
the date when the maximum salary will be reached. 

Mr. W. F. Duncan, of Norbury, has been appointed shift 
engineer to the Battersea electric lighting undertakiny. 

Mr. F. Purser FLETCHER, A. M. I. Mech H., A. M. I. E. E., staticn 
engincer-in- charge of both the metropolitan borough of Wool- 
wich generating stations, has been appointed to a post with the 
Admiralty. 


Tramway Officials —On Thursday last week the staff 
and employés of the Sheerness and District Electric Power and 
Traction Co., Ltd., assembled at the main office for the purpose of 
bidding Mr. W. DoNALDsON, traffic clerk, farewell, on his leaving to 
take up the appointment of traffic and general depót clerk on the 
South Metropolitan Tramways. Mr. Donaldson was presented 
with a silver cigarette-case. Mr. A. A. Watkins made the pre- 
sentation on behalf of the staff. 

Mr. JohN Eves, rolling stock superintendent of the Manchester 
tramways, has resigned, and the Committee have decided to 
appoint a works manager, who will have charge of the car works, 
but will be subject to the control of the rolling stock superin- 
tendent. This matter is mentioned in our Tramway Notes" 
to-day. 


General.—The Financial Times says that Sir JOSEPH 
WARD, Postmaster-General for New Zealand, who is now in London, 
intends inquiring into the various systems of wireless telegraphy, 
with a view to the establishment of a service in New Zealaud, link- 
ing up the islands and lighthouses. 

On Saturday last the erection staff of the British Westinghouse 
Co. assembled at the Red Lion Hotel, Kilburn, to do honour to 
their late engineer, Mr. T. C. NEsBITT. After dinner the chairman, 
Mr. R. C. Mayniham, chief engineer, handed to Mr. Nesbitt a set 
of drawing instruments. Mr. KNIGRT, late chief clerk to Mr. 
Nesbitt, was presented with a gold signet ring. 

Mr. CHARLES LILL, who has been for some time with the Armor- 
duct Manufacturing Co., Ltd., as technical manager of their arc 
lamp and power department, has resigned his position with that 
firm, and is joining Messrs. E. P. Allam & Co.; he will devote 
special attention to country house lighting. 


Obituary.—We regret to announce the death of Sir 
THOMAS Ricnarpbson (of Richardsons, Westgarth & Co., Ltd.), 
Which occurred on 22nd inst. at the age of 60. 


NEW COMPANIES REGISTERED. 


London and Continental Electric Carriage Co., Ltd. 


(88,803).-—This company was registered on May 17th, with a capital of £120 in 
£1 shares, to carry on the business of manufacturers and repairers of carriages, 
cabs, omnibuses and other vehicles and boats, whether driven by electricity or 
other power, Ke. The first subscribers are: -A. R. Wagg, Southsea House, 
Threadneedle Street, H. C., stockbroker, 10 shares: A. J. Schwelm, Southsea 
House, Threadneedle Street, E.C., stockbroker, 10 shares; A. Emerson, Stock 
Exchange, E. C., stock broker, 1 share; N. C. Boot, Lyn Cot, Orpington, Kent, 
clerk, 1 share; W. G. P. Smith, 12, Cavendish Mansions, Clapton Square, N. E., 
clerk, 1 share; A. L. Hubbuck, 31, Priory Road, Kew, clerk, 1 share; and 
R. H. B. St. John, Meadowside, Grange Road, Bishops Stortford, Herts, clerk, 
lshare. Noinitial publie issue; the number of directors is not to be less than 
i: RE than five ; the first are A. R. Wagg and A. J. Schwelm; qualificas 
on, * 
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Delhi Electric Tramways and Lighting €o., Ltd. (88,758).— 
This company was registered on May 14th, with a capital of £170,000 in £1 
shares (140, 000 preferred and participating," and 30,000 ordinary), to adopt an 
agreement with the Punjaub Electric Traction Co., Ltd., and an agreement 
with Bruce Peebles & Co., Ltd., for the construction and equipment of certain 
tramways und an electric lighting and power installation in the municipality, of 
Delhi, to construct or acquire, equip, own and work electric and other tram- 
ways, railways and other works, and to carry on the business of an electric 
tramway, light and power company in India or elsewhere. The first subscribers 
are :—Col. B. Scott, 109, Queen's Gate, W., 200 shares: J. M. Campion, Kufri, 
Amhurst Road, Ealing, W., M. I. C. E., P. W. D. India (retired), 200 shares; 
T. W. Stratford-Andrews, 18, Old Broad Street, E. C., managing director of Indo- 
European Telegruph Co., Ltd., 200 shares; B. Heyburn, 67, Mayford Road, 
Wandsworth Common, 8.W., articled clerk, 1 share; A. W. Tait, Basildon 
House, E.C., chartered accountant, 200 shares; A. J. Side, Basildon House, 
E. C., secretary, 1 share; and A. W. R. Lovering, 70, Comerford Road, Brockley, 
S. E., clerk, 1 share. Minimum cash subscription, £100,000. The profits 
available for distribution are to be applied, firstly, in payment of a non-cumulative 
preferential dividend of 6 per cent. on the preferred and participating“ 
shares; secondly, in payment of a non-curnulative dividend of 6 per cent. on the 
ordinary shares: and thirdly, as to four-fifths of the remainder to the pay ment 
ota further dividend on the preferred and participating" shares, and as to 
one-fifth thereof, to the payinent of a further dividend on the ordinary shares, 
In winding up, surplus assets are to be applied firstly to repuyment of capital on 
the * preferred and participating” shares; and secondly, to repayment of 
capital on the ordinary shares, four-fifths of any remainder going to the holders 
of the“ preferred and participating," andone-fifth to the holders of the ordinary 
shares. The number of directors is not to be less than two or more than nine; 
the first are Col. B. Scott, T. W. Stratford-Andrews, J. M. Campion and A. W. 


Tait; qualification, £200; remuneration, £300 per annum for the chairman, and 


£200 each for the others. 
Btreet, E.C. 


Registered office, Basildon House, Moorgate 


OFFICIAL: RETURNS OF ELECTRICAL 
COMPANIES. 


Wells, Rayner & Co., Ltd., electrical engineers, London 
(78, 655). Meade: on April 24th, of £1,000 6 per cent. debéntures, part of series 
created March 12th, 1906, to secure £2,000, charged on the company's property, 
present and future, including uncalled capital. No trustees, No previous 
issue of same series. 


Chelsea Electricity Supply Co., Ltd. (20, 468).— This com- 
pany's annunl return was filed on March 81st, when 49, 436 ordinary and 6, 000 
preference shares had been taken up out of a nominal capital of £400,000 in 
74,000 ordinary and 6,000 preference shares of £5 cach. £5 per share has been 
called up on 87,770 ordinary and 6,000 preference, resulting in the receipt of 
£218,850, £58,430 is considered as paid on 11,666 ordinary. Mortgages and 
charges: £175,000 debenture stock. 


Charing Cross, West-End and City Electricity Nupply Co., 
Ltd. (29,122). This company's annual return was filed on March 17th, when 
80,000 preference, 80,000 ordinary, 80,000 City Undertaking preference and 
70.000 City Undertaking ordinary shares had been taken up out of a nominal 
capital of £2,100,000 in 130,000 preference, 130, 000 ordinary, 80,000 City Under- 
taking preference and 80,000 Undertaking ordinary shares of £5 each. 45 per 
share has been called up on the preference, ordinary and City Undertaking pre- 
ference, resulting in the receipt of £1,200,000. £550,000 is considered as paid 
on 70,000 ordinary. Mortgages and charges: £186,000 4 per cent. debenture 
stock and £472,000 City Undertaking 5 per cent. bonds, 


. Oxford Electric Lighting Co., Ltd. (34,685).— This com- 
pany's annual return was filed on March 23rd, when 20,000 ordinary shares had 
been taken up out of a nominal capital of £150,C00 in 20,000 ordinary and 10,000 
preference shares of £5 each. £5 per share has been called up on 13,200 shares 
and £67,550 has been received, including £1,550 paid on 910 forfeited shares. 
£34,000 is considered as paid on 6,800 shares. Mortgeges and charges: £50,CCO, 
2,907 preference shares have since been allotted, subject to payment in cash.) 


Hove Electrice Lighting Co., Ltd. (36,942).— This company's 
annual return was filed on April 6th, when 15,000 shares had been taken up out 
of a nominal capital of £100,000 in 20,6000 shares of £5 enceh. £5 per share has 
been called up on 13,000 and 43 on 2,000, and £72,008 has been received, 
including £1,068 paid in advance of calls. Mortgages and charges: 444, (CO. 


Northwich Electrie Supply Co., Ltd. (46,958).— This ecm- 
pany's annual return was filed on Mareh 13th, when 3.629 shares had been taken 
up out of & nominal capital of £25,000 in 5,000 shares of £5 each. £1,145 hus 
Leen received. Mortgages and charges: £11,600. 


Howard Asphalt. Tronghing Co., Ltd. (formerly Howard 
Conduit Co., Ltd.“) 69,270) This company's annual return was filed on April 
14th, when 1,007 ordinary and 1,000 deferred shares had been taken up ont of a 
nominal capital of £20,000 in 19,000 ordinary and 1.000 deferred shares of £1 
each. 47 bas been received and £2,000 is considered as paid. Mortgages and 
Charges: Nil. 


CITY NOTES. 


West India and Panama Telegraph Co. 


THR meeting was held on Wednesday at Winchester House, Mr. 
W. B. Kingsford presiding. 

The CHAIRMAN, after referring to the death of Mr. W. S. Andrews, 
who was for many years associated with the company very 
intimately first as director and afterwards as chairmhn, said that 
the receipts for the half-year were 4895 in excess of the 
corresponding period of 1904, and the expenses were £1,410 more. 
They would recollect that in the pericd with which they were 
comparing, their expenses were decreased by the sum of £4,000 
received from the Cuba Co. for the charter of their steamship the 
Henry Holmes. During the half-year under review they had 
received nothing of that special character. Several interruptions 
of the cables occurred in the early months of this year caused, to 
some extent as they had good reason to believe, by the earthquakes 
which then took place. In those exceptional circumstances, they 
felt tbat it would be impossible for their own ship to alone over- 
take the repairs, and, accordingly, they at once chartered the cable 
Ship Cambria, belonging to the Telegraph Construction and Main- 
tenance Co., and sent her to the West Indies in March. He was 


very glad to be able to report that she succeeded in doing the work 
assigned to her, not only with thorough efficiency, but very 
promptly. They had thought it well to strengthen the board By 
inviting Sir John Cameron Lamb to become a director of the com- 
pany, and they felt sure that his long experience and ability as a 
former secretary to the Post Office, and his intimate knowledge of 
telegraphic affairs, would be of very great advantage to them. 
Last May be intimated to the shareholders that they had been in 
confidential communication with the Government with reference to 
extending the cable system in the West Indies, and that 
they had made certain proposals which, if carried out, would 


“involve the granting of an Imperial subsidy, but that under 


the new National Defence scheme, the then existing Government. 
decided to withdraw the white infantry from the West Indies, and 
discontinue the maintenance of St. Lucia as a naval station. The 
consequence was that under those altered circumstances the 
Colonial Office informed them that their proposal could not be 
entertained, as it involved the granting of an Imperial subsidy. 
The Colonial Office also informed the West India Committee to 
the same effect, adding that the Colonies must mect from their owu 
resources the cost of any improved telegraphic services. There the 
question rested for a few months. Last July the West India 
Committee asked them to furnish them with a copy of the pro- 
posals which they had made to the Colonial Office; but in view of 
the fact that those proposals were strictly confidential, they 
declined to do so. They were then invited to attend a 
meeting of the Cable Sub-Committee of the West India 
Committee. At that meeting they were asked to submit 
proposals for strengthening the West India cable commun- 
ications, and that they did. Their proposals were to lay 
cables from Jamaica to St. Lucia, from St. Lucia to Barbados and 
from Barbados to Demerara for annual subsidies varying in amount 
according to the number of years for which they were granted. 
At that time they had no notion that the sub-committee were also 
in communication with the Direct West India Co. After some 
correspondence the sub-committce on December 19th last sent them 
a proof copy of a report, in which they recommended that the 
followinz new cables should be laid by the Halifax and Bermudas 


-and the Direct West India Companies—from the Bermudas to 


Barbados, from Barbados to Trinidad and from Barbados or 
Trinidad to Demerara, with a connecting cable between the 
leewards and the Windward Islands and Barbados. Having 
learned for the first time the nature of those proposals, 
they at once wrote to the sub-committee, requesting 
that no action should be taken until they had bad 
an opportunity of reconsidering their position. Beyond a mere 
acknowledyment of their letter they heard nothing until January 
5th, when the West India Committee sent them copies of their 
report, and informed them that they had sent them to the Colonial 

Office and to the principal commercial bodies in the West Indies, 
and they added that they did not consider it desirable to delay 
their transmission to the Colonies, but that they would consider 
any further suggestion they might have to make on behalf of 
the West India and Panama Co. They immediately communi- 
cated with the Colonial Office, calling attention to the extreme 
gravity of their position, asking for an opportunity of placing 
the whole matter before Lord Elgin, and requesting that in 
the meantime no action should be taken. Not only so, but 
thev sent telegraphic instructions to their general superinten- 
dent in the West Indies to communicate by wire with 
the governors and principal commercial bodies there, urging 
them to suspend the consideration of the recommendation of the 
West India Committee until they had received further proporals 
from them. Those proposals were. made the subject of a memo- 
randum signed by him as chairman, copics of which were sent to 
the Colonial Office, to the Governors of the West India Colonies, 
and to the commercial and agricultural bodies in the West Indies. 
While that was going on, it had come to their knowledge that thc 
Governor of the Windward Islands--Sir Robert Llewelwyn—had 
made a speech in the Legislative Council of Grenada of a most 
startling and extraordinary character. The question under dis- 
cussion was that of the reduction of the subsidy payable to them 
by Grenada, in regard to which a recommendation had been 
mide hy the Agricultural and Commercial Society of that island 
that the subsidy should be retained at itsold amount. In the 
course of his remarks, the Governor said that the principal object of 
the Government was to force matters to a head. He said there 
could be no doubt that the service which they supplied was unsatis- 
factory, und they hoped to force the company into liquidation so 
as to make room for an all-British Co. He continued, that he had 
been following the financial position of the company, and that it 
could no longer borrow money for new cables or make repairs. He 
(the chairman) made a very strong protest to the Colonial Office, 
and on April 5th he addressed a letter to Lord Elgin pointing out 
that the company had not had occasion to borrow money for many 
veara, nor did it need to do so at the present moment, as its invest- 
ment reserve stood at over £100,000. He expressed the hope that 
Lord Elgin would call upon the Governor to unreservedly withdraw 
the statements he had made, or to take such other notice of the 
speech, as the gravity of the occasion required. They had taken 
steps to let the Colonial Offiee know that they did not 
acquiesce in the reduction of the Grenada subsidy, and to urge 
that it should be restored to its former amount. They had 
also taken every means in. their power to bring about a restoration 
of the St. Vincent subsidy. He felt it his duty to follow up 
his letter of protest bv a personal interview at the Colonial Office, 
at which he was accompanied by Sir J. C. Lamb, and they took 
the opportunity of urging the claims of the company to favourable 
consideration generally. In spite of the letter from the Colonial 
Office of March 24th, 1905, in which they were informed that the 


— AS A ST fe SSP Pe A ene se oni 
858 


Vol. 58. No. 1,487, May 25, 1906.] 


THE ELECTRICAL REVIEW. 


propusal could not be accepted, because it involved a grant from 
Imperial funds, it had recently come to their knowledge that the 
Colonial Office were in fact considering the question of entering 
into an agreement with the Direct West India Cable Co. to lay 
cables from Bermuda to Demerara by way of Barbados aud 
Trinidad, with a view to securing all-British communication and 
lower rates. He need hardly point out to them how 
very injurions to the interests of their company the carrying 
out of such a project would be. It would not only 
have the effect of withdrawing some of the business on which, as a 
matter of course, they relied, but it would also inevitably lead to 
the abolition of subsidies. In view of that serious position of 
affairs, they at once communicated not only with the Colonial 
Office, but also with the Treasury, the Admiralty, the War Office, the 
Post Office. and the Cable Landing Rights Committee. They might 
rest assured that they had been, and were, doing everything in their 
power to resist the unjust attacks which were being made on the 
position of an old-established British company like theirs, with 
over 1,800 shareholders, Their company had continuonsly carried 
out its work in the West Indies for 36 years, doing its 
very utmost to keep the system in efficient working order, 
and, as a matter of fact, at the present moment there was no inter- 
ruption of communication throughout the whole of their system. 
Mr. H. Homes seconded the motion, and the report was 


adupted. 
i 


The Paris Metropolitan Railway Co. 


THR report of the directors of the Compagnie du Chemin de Fer 
Mͤôtropolitan de Paris for 1905, first refers to the constructional 
works undertaken by the municipal authorities in regard to the 
new tunnels, and to the works carried out by the company. It 
appears that line No. 3, from Courcelles to Ménilmontent, which 


was partially opened to traffic in 1904, was entirely thrown open 


on January 25tb, 1905, while the section between the Passy Station 
and the Place d'Italie was innugurated in April of the present year. 
During the year cables were laid from the Saint Denis Station of 
the Socicté d'Electricité de Paris to certain of the company's sub- 
stations, and extensions of mains were also made from the com- 
pany's Keray station, so that supplies are obtainable from two 
sources. The question of the ventilation of the underground 
sections of the railway bas engaged the attentiomof the directors, 
who proceeded to consult an expert on the subject. Before pro- 
posing a general solution, the expert was of opinion that experiments 
should be made at convenient points, and, as a consequence, the 
directors applied to the municipal authorities for permis-ion to 
make larre openings in the roof of the tunnel near the Belleville 
station and inside the Rome station, and to erect at the Place de 
Ternes a chimney shaft containing a ventilating fan to drive back 
the air in the direction of the Etoile station. The necessary sanc- 
tion has now been received, and the work will be carried out early 
this summer. An arrangement has been made for the construction 
of passenger lifts at stations where the underground platforms are 
40 ft. below the street level, one half of the cost of construction 
and working to be borne by the municipality and the other half by 
the company. The following items are extracted from the accounts 


for the past year:— 


Share capital ee "T , £3,000,000 
Total revenue 8 DM . ex £1,062,341 
Rental paid to municipality . £335,870 
Working expenses . on 22 4454.13 
Dividend per £10 share .. 2 js - 2^ 158. 2d 
Mileage worked - em - x 2 re 197 
Number of motor ears in service x i a 305 
Number of trailers in service .. Sa A , n 478 
148,700,821 


Number of tickets issued 


The profits realised in 1905 were over £48,000 greater than those 
obtained in the previous year. when a dividend at the rate of 16s. 
per £10 shure was paid on 200.000 shares. The dividend of 15s 2d. 
declared for 1905 is, however, payable on an additional 100,000 
nhares and, in fact, on the whole of the share capital of £3,000,000. 


———À 


Craigpark Electric Cable Co. 


Tux third annual meeting was held in Glasgow on May 10th, Mr. 
J. T. Turris presiding. In moving the adoption of the report, he 
remarked that last year they were looking forward with a certain 
degree of confidence to the future of the company, and up till the 
iden: their expectations had been realised. They all knew about 
the unfortunate action that had taken place regarding the patent 
He the golf ball business, and they bad thought it advisable to 
relrain from manufacturing a ball that their managing director had 
erue Bo far as the making of electric wire was concerned, 

icy had had great trouble in fighting a combine, out of which they 
However, it was possible that some move might take 


had held. 
us whereby they might join, and have the competition arrested 
expense of the extra cost of raw material had militated 


FS that section of the business, and bis bearers would be glad 
e 5 Mr. MacLean had produced for them a certain class of 
95 ich had been accepted by the most eritical experts. It was 
petition 5 be a very fine class of wire indved. Although the com- 
to-da ue ad been keen, they had managed to make their position 
trouh * ToDger than it had ever been before. They had had their 
they m contend with, but they seemed to be passing away, and 
with Ma d d sailing into smooth water. He could predict 
than list ur ence tliat next. year would show a larger protit 
Mr Cue was adopted. 
: VLAUD HAMILTON was reappointed a director. 


Stock Exchange Notices,—Application has been made 


to the Committee to sllow the following securities to be quoted in 


the Official List :— 
Consolidated Electrical Co., Ltd.— 110,000 ordinary shares of £1 each, fully 


paid, Nos. 1 to 110,000. 
Malacca Rubber Plantations, Ltd.--95,000 "n per cent. participating cumn- 
lative preference shares of £1 each, fully paid, Nos. J to 95,000. 


The Committee has appointed a special settling day as under :— 


Wednesday, May 30th.—British Columbia Electric Railway Co.—Further 
issue of £100,000 deferred ordinary stock. 


And ordered the undermentioned to be quoted in the Official 


Tist 5 i 
British Columbia Electrie Railway Co. -Further issue of £100,000 deferred 


ordinary stock. 
India- rubber, Gutta-percha and Telegraph Works Co. -£400,0C0 1 per cent. 


debentures of £100 each, Nos. 1 to 4,000. 
Long Island Railroad Co.--~4,517,000 additional guaranteed 4 per cent. 
h 


refunding mortgage bonds of 1949, Nos. M 15,892 to 19,904, of 31,000 aach. 
Malaeca Rubber Plantations, Ltd.—95,000 74 per cent. participating cumu- 
000 


lative preference shares of £1 each, fully paid, Nos. 1 to 95,000. 
Urban Electric Supply Co.— Further issue of 30,000 ordinary shares of 45 


each, fully paid, Nos. 100,001 to 130,000, and 20,000 5 per cent. cumulative pre- 


ference shares of £5 each, fully paid, Nos. 80,001 to 100,000. 
Yorkshire (West Riding) Electric Tramway Co. 40, 000 ordinary shares of £5 


each, fully paid, Nos. 70,001 to 110,000, and 46,261 6 per cent. cumulative pre- 
ference shares of £5 each, fully paid, Nos. 1 to 46,261. 


Prospectuses. Deli Electric Tramways and Lighting 
., Lid.—This company has been before the public with an issue 
of 140,000—6 per cent. preferred aud participating shares of £1 
cach at par. These shares will further be entitled to four-fifths of 
the surplus profits after 6 per cent. has been paid on the ordinary. 
The company’s objects include the provision and operation of elec- 
tric light, power, and tramway systems in Delhi under Government 
concessions that have been obtained. The existing installation 
which supplies current to the municipality for street lighting, will 
be acquired and developed. There will be some 10 miles of tram- 
way track, for which, as well as for the erection and equipment of 
the power house, light and power mains, &c. Messrs. Bruce 
Peebles & Co., Ltd., have the contract at £103,000. Messrs. 
Kincaid, Waller, Manville & Dawson, of Westminster, and Messrs. 
Harper Bros. & Co., are consulting engineers for the scheme. 
There are to be 23 electric cars giving a 74 to 15 minutes’ service, 
with 733,000 car-miles worked per year. With an average fare 
per passenger per mile of half an anna, the receipts are estimated 
at 64d. per car-mile, and the local working expenses are estimated 
at 34d. per car-mile. Mr. T. W. Stratford Andrews, managing 
director of the Indo-European Telegraph Co., Ltd., has a seat on 
the bourd. The list of applications was to close on Monday last. 

The Electric and Creneral Assurance, Ltd.—This company has also 
this week been before the public with*nn iesue of 45,000 £1 shares 
at 28. Gd. premium. The directors are Messrs. P. G. H. Carvill, 
G. Cornwallis-West, J. F. Albright, and J. Devonshire, all of whom 
are connected with varions tramway and electrical undertakings. 


Rubber Estates of Ceylon.—For 1905 the profit and 
‘loss account shows a balance of £164, which is to be carried for- 
ward. The felling of forest for rubber planting is being vigorously 


proceeded. with. 


Rand Central Electric Works,—The report shows 
very satisfactory improvement. The revenue from supply of power 
and rent of plant amounted to £100,524; the total revenue was 
£102,824. "The working profit was £54,410, or £5,959 more than in 
1904. £24,097 has been carried to renewal account; aud the 
directors recommend a dividend of 1s. 6d. per share (74 per cent. 
pérannum), carrying forward £12,338. The total power generated 
during the year was 10,688,925 Kw.-hours, an increase of 422,515 K w.- 
hours, The new stcam turbine has been in operation since June, 
and has proved satisfactory in its working. Having regard to the 
increasiug demands for electrical] energy in the Witwatersrand dis- 
trict, the directors contemplate important extensious of the com- 
pany's plant, which will enable it to produce and supply power at 
a reduced rate, and enlarge the sphere of its operations. Negotia- 
tions are proceeding with the Transvaal authorities with a view to 
obtaining such a revision of the licence which will take cognisance 
of the altered technical conditions brought about by the progress of 


electrical science. 


An Automatic Telephone Co.— Mr. Charles J. Avery, 
the secretary of the British Automatic Telephone Syndicate 
announces that the board has received from Mr. Herbert Laws 
Webb, M.I.E.E., a full report upon the Lorimer automatic system 
of telephony. Mr. Webb has visited Paris on bebalf of the 
syndicate, and after a full examination of the working of the 
Exchange there bas made a very satisfactory report. In view of 
the nature of this report the board has decided at once to proceed 
with the formation of a company to manufacture the apparatus for 
this and other countries. As a further result of the experience 
gained the syndicate is negotiating for the Lorimer patent rights 
for various other countries, For some weeks past paragraphs have 
been appearing in the daily Press paying the way for this announce- 


ment. 


5 1 & A pen total distribution for tlie 
ast year 1s Jo per cent., £190,718 is to be placed to rese 
£2,500 to be written off patents account, eee £62,943 iu 


forward, 


——ÀÓ 
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ELEOTRIO TRAMWAY AND RAILWAY | 
TRAFFIC RETURNS. 


Perth (W.A.) 


— 


Oompered with the corresponding p riod ¢ of 1906, 
p Includes horse, steam and o 


— —— 


! Fort. Recepta for No. 
Locality. | night | the of 
| ended. fortnight. | wks. | 
May 19 2.11 50 51 
rdeen  .. ae ay . $ 
255 e 5|» 12 485 — 81 52 
Bath LI ee ee 97 19 1.549 EX 74 20 
Belfast e e] o,» 18 6,856 1,540 20 
Birkenhead | » 20| 1986 — 8| 7 
Pia koua a . ee » 17 1035 | 171 a 
ck orp. ” 7 — 
. "leevw d. „ b £89 |— 637 18 
s — Lytham , 17 582 |— 69 28 
Bolton T |» 201,873 — 168 7 
Bournemouth | » 16 2,999 + 880; 64 
Bradford  .. |» 109, 8,679 f 212 7 
Brighton ae ae oe 20 1,745 — 180 7 
Bristol - ee! „ 18 10, 081 ＋ 167 
Brit. Elec. Trac. Co 
Airdrie .. s ay 11 484 |- 4119 
Barrow .. „ ll 443 |+ 19) ,, 
tBirmingham (City) ., 11 | 10,483 ,— 867 ,, 
Birmingham (Mid.) „ 11 2,747 — E89, „ 
Devonport we) “gg Al 834 — 74 a 
Dudley—Sto’rb’ge; „ IL] 1,518 — 93 „ 
Gateshead.. sce I „» hll 1.84 t 110 „, 
Gravesend, N'fleet „, II 437 ji Ol ie 
Greenock .. . „ 11 1.247 - OL], 
Hartlepool sway NH 522 |+ 413 „ 
Leamington el» dM 2 174) ,, 
Merthyr .. sel 35 11 886 [+ 8|, 
iMetropoltan ../ „ 116.880 71.705 $ 
Middleton.. eet ay. M 662 — 47 „ 
Oldham — Ashton | „ 11 10M |* 18 „ 
Peterborough ..| , Ii 220 — 12 „ 
Potteries .. |n 118.388 T 100 „, 
Rothesay elp H 228 j+ 34 „, 
Southport I 542 — „64 55 
Bouth Staffs, „ [T] 11 1,555 + £02 T 
Swansea .. |» 111.51 7 18 „, 
Tynemouth ssa: d 180 — 67 5i 
W eston-s-Mare eo 97 9 148 acd 4: "n 
Wolverhampton D.] „ 11 T T 74 p 
Worcester. a H 518 — 72, , 
Yorks. Wool. Dist. 33 11 1,718 t 620 79 
Miscellaneous ..| , 113,831 — 40 „ 
Burnley P |o 19 2263 ^ 43 
Burton-on-Trent ..; , 10 549 — 68 7 
Bur ee ee ee 37 13 1.809 ee 6 
Car iff ee oe 99 12 9,769 ES 28 6 
Carlisle ae oe p 6 842 5 96 18 
Chatham and Diet. | , 17 1,808 |+ 107 20 
Colchester .. Mar. 7 827 = 5 81 
Cork .. e» .. May H | Hi Im 120 20 
On ee t i F 
Darwen Vs H " 1 31 50 7 
Dover ee . 99 5 858 D 63 b 
Dublin se el. 18 10.175 — 518 20 
Dundee € — » 16 | 2,086 |+ 938 | 59 
East Ham .. | „„ 19 1408 T 107 7 
Excter A .. p d8! 518 — de 7 
Glasgow - e, » 19 83,206 +1,731 50 
Gloucester e| Feb. 21 221 | 12 .. | 
Halifax oe ee Mav 16 1995 m 103 | 7 | 
Hastings $3 ij» 18..1,2 " 2 5 
ld ee 507 6 | 1,929 + 70 5 f 
a e ee * 19 | 4,246 + 140 7 ! 
Ilford e? ee 17 19 ' 989 + 41 7 | 
likeston x ss] „ 16 5 + 5 7 
Ipswich ee oe 7) 19 t 752 ſ 47 a 
Isle of Thanet „„ » 19 794 — 118 20 
Kilmarnock .. " „ 19 347 — 15 | 1 
Kirkcaldy ee 99 16 424 T 1 "d | 
Lan'kshireTrm.Co. | » 17, 1,778 |+ 842 20 
Leeds xs |o» 12, 11746 f 681) 6 
Leicester  .. eoo 19 4,479 116 20 
Leith s |» 5 445 ff 247 50 | 
Liverpool .. „ 12 | £0,920 |—- 69 19 
: L.C.C. eo @e 97 5 ! 49.60 ee 5 
London Unitec. » 18 | 12,445 — 889 20 
Lowestoit oe ee ,9 19 j 242 — 40 24 
Manchester. | » 19 | 25,672 |+ 920 7 
Nelson ss A c T dus 
Neweastle ee | 33 3 7,859 = 486 5 
Newport oe «c LET 19 1,171 + 26 " 7 
Northampton oe » 18 | 845 | + 485 7 
Oldham oe oe » 20 8,428 | + $277 8 
Pontypridd .. — » 19 310 5l 7 
Portemouth oe ee » 19 | 8,523 — 142 7 
Preston * ..| „ 16 1,403 , 1955 
Reading. „ 3| 1.02 — 14 5 
Rochdale ee ee 99 19 | 1,589 + BC6 7 
Rotherham :; >:| „ 17 ,93|e 96| 7 
Salford ee oe ?? 14 8,5€ 3 + 276 6 
Sheffield. „ 20 10,1217 677 8 
Houthampton " » 16 | 1,05 |— 26/ 64 
southend-on-Bea ../ „ 16 647 + 15 T 
r3talyb'dge,Hyde,&c Abr. 21 807 + 100 3 
Btockport .. .. | May 11 1C |4 t9 6 | 
Sunderland .. TET 6, 2,418 |— 126 | 5 
bwindon  .. |» 16 263 21 G4 
Tyneside oe ae 15 16 818 4 40 | 20 
Warrington `. .. | Mar, 29 | 071 |+ 43 52 
West Ham. . May 17 4,414 [41,162 | 7 
Wolverbampton ..| «4 16 | 1,€22 es M 
Yorks. W. Riding .. n 20 1,520 |+ 179 | 20 
Baker St.-Waterloo „ 19 2,700 ia 10 
Cen. London Rly...) „ 19 13,196 |— 278 | 20 
City & 8. Lon. Rly. ^. » 20 | 5,169 |+ 128 20 
Dublin-Lucan RE » 18 221 |— 25 | 20 
G. N. and City R y. „ 19 8,522 858 £0 
I. pool Overh'd Rly. | „ 20 2,602 |— 271 20 
Mersey Railway .. „ 19 3.499 7 847 20 
Metropolitan Rly...) „„ 20 80,513 — 4,847 2 
Met. District Rl)... „ 20 16,110 11.52 20 
Anglo- Argentine. » 20 81,402 |4 4,261 | 2 
Auckland .. .. Apr. 10,083 ＋ 901 17 
Brisbane . EAL gd 11.452 * 1,627 cs | 
€Brit. Columbia Rly., Mar. 14,746 8,07 39 
Bu'n's A'r's E. T. Co. Apr. 7 2,771 |+ €63 | 14 
Bu'n's A'r's-Blgr'no | May 13 7,5048 |4 178 , 19 
Calcutta . .. „ 18] 5,581 | 597 
sCape Electric T. Ld. Apr. 16,072 - : 
tGeneva ee ee 99 | 60,049 ee 
..| May 18 ! 2,963 I+ 243 


er receipts, 


| Route 
Total to date. | miles 
open. 
2 | £ | " 
68,069 — 208 14:4 ee 
14,604 | — 114 B ee 
18,815 | + 1,860 | 1 
7 115,334 40 |+ 63 
7,467 + 176185 
7,768 | + 005 18:5! .. 
5,107 | + 2198 11˙87 .. 
4,909 | + 276 | 8&5; .. 
6,716 + 6160 77 
14,804 | + 586 28 i+ 1 
10,711 | + 3,176 174 72 
81,695 | + 1,710 58 s 
6,469 oe 9:5 ee 
ea 9:8 28°5 ee 
4,084 | + 419/3°65! .. 
4,059 | + 250 6:37! .. 
08,455 | — 5,98 145 
26,188 — 7,222 12˙25 oy 
7,917 8 493 8°85 " 
14,740 | + 920 21-25 
17,267 + 847 11:95| .. 
8,945 | + 172 6˙5 .. 
11.275 + 7421-95 | .. 
4510 | + aolen. 
2,€80 | + 1,291 8 zu 
3,4111 — 27 99|.. 
57,092 4 18,444 22 |.. 
5,770 | + 3228 ·5 ., 
10,006 | + 676/918! .. 
2,009 | — 145 | 5:81! .. 
82,8-0 | + 1,797 | 99 NE 
1,006 | + 338 275 
4864 | + 66/817) .. 
14,826 | + 2,288 18:87 i 
14,151 | + 4,£€5 | 6-5] . 
3,465 we 65 8:15 os 
82|4 11) 8 |., 
7,839 | + (069 1476| .. 
4.688 — 438 | 5-75 | ., 
15,849 | 4- 4.906 17. | ., 
807 t 123 es ee 
> ee 7˙5 ee 
2,073 — 101 85i .. 
5,976 | oe 10:5 ee 
11, 886 — 529 15:87 ee 
2,942 1+ 90 
11,59 — 106 9-88 /4 8 
6, 660 wg | 7 + 4 
8,468 |— its 93 5 
1,442 | + 64 | £87!.. 
LT + 66 |486| 1 
1,159 + 90 4.75 1 1 
49,487 + 6,289 12. 
6,510 816, 8 j4 i 
888 — BES 425 
786, 376 e 186 i+ 6 
10,791 |+ &7 | 87 ls 15 
7514 + 807 28 
15,320 4+ 117 18 
8,496 + 244 657! ., 
846 4 2! $5'.. 
2,785 —  37,105!.. 
6,044 — 368 | 11 2 
xu .. ,414|.. 
ore | C og | 7˙5 ae 
16,761 + 8,766 12˙5 4+ 8:9 
36,722 + 2.397 89 ˙5 4 8 
41,548 4,020 
19,3117 | 6 £1 
196,608 + 6,408 104 ＋ 1 
132,715 | £8 —11 
106,798 ＋ 5,2911 
4,356 — 202 85 
91,018 T 4,463 | 84 
19,809 4 887 25˙5 
42:8 / 193 14˙5 4 0:5 
2,873 t 76 55] .. 
13.809 T 761 [28:26 | 4- 1:6 
1215 — 18 86l.. 
12,880 — 258 14-5 
.. * 10 ee 
2,849 — 3 Tj.. 
7,200 21.84 5:8 
8,226 f £84 9g 
27,08 + 439 289 
40,736 4 9,493 3575 1} 
5,992 4 105 
2,204 |+ d7 8 |.. 
2,455 21 
5,120 + 2,071 15:5 |+ 4 
6,718 |. 484 10871! .. 
1.210 — 28) 44|.. 
7,618 i+ 475 | 8-67) .. 
17,604 + 1,917 (6:81 4 25 
15,719 + 5,723 | 14:2 | 33 
ee ee 10 ee 
14,771 xs | $e i 
14,559 P 825! .. 
186,017 — 4,369 B. uus 
57,263 + 195 | 6:25; .. 
1,962 md 119 1 ee 
35,997 + 1.629 85) .. 
„890 — 2,101 | 665, .. 
34,876 + 2,009 46l.. 
327,087 — 17.664 | 70:5! .. 
159,296 |+ 9,773 | 94 | .. 
£01,684 |-F31,5H0 | 43 
41,375 + 2,211 48:64| .. 
141,961 787,294 sx 
19,791 + 4,842 | 24 s 
67,966 + 4.713 " 


ee ee 


I 


20 | 80,886 |+ 1,568 24.25 + 6} 


| report. 


STOCKS AND SHARES 


Wednesday Afternoon. 

For the authorities upon matters connected with the money 
market to talk cheerfully of a coming fall in the Bauk Rate what 
time Stock Excharge business has fallen to à minimum, is very 
small consolation to the City. New issues, however, continue to 
brave the apathy of the public, and several more are on their Way. 
There is little interest taken in any of the markets, and the changes 
ovcrleaf, it will be noticed, are limited to small amounts. 

Electric Lighting shares maintain a fairly firm attitude, but 
business is extremely quiet. Urban Freference fell 1& to 443. 
following the drop of last week in the Ordinary shares. The recent 
report is responsible for the weakness of the Metropolitan com- 
panies’ shares. Charing Cross City undertakings are flat at 4,and City 
Preference fell 10s. Amongst power issues, County of Durham 
Ordinary are ;'4 up at 3,'5. Ihe South Wales Company seems to Le 
in financial stress, and the utmost efforts are being made to hasten 
the obtaining of powers that shall enable the issue of fresh capital. 

British Flectric Tractions are the strongest in the traction group 
this week. The Ordinary are up 4 to 64, the Preference d at 93, 
and the Debenture a point at 1153. These are all rises upon the 
top of advances a weck ago, and the tone of the market has become 
much firmer. Buenos Ayres and Belgrano are hardening again, but 
London United Tramway Preference display fresh weakness, falling 
to 9, and the Debenture stock to 973. r | 

Tramway Investments in Japan were treated in an interesting 
article in the City pages of last Tuesday's Tribune. Fares, accord ii g 
to the writer, are extremely low, and one can go 20 miles for as 
many farthings. Coming to the particular companies, he obscrves;— 
The Kyoto Electric Railway shares, with a dividend of only 355, yet 
stand at 56 for 50 yen paid up. The Osaka-Kobe Electric Railway 
Company, which commenced operations last year, paid 6 per cent. 
on its first half-year's working, and the expectation of large future 
profits is shown hy the fact that its 50 yen sbares stand at 102:50, 
a rise from 64°20 since the line was opened. The paid-up capitals 
of these companies respectively range from 6,000,000 yen tu 
960,000 yen, with reserves varying from 289,000 yen to 55,000 yen. 
On the whole, they are well administered, and are favourite invest- 
ments among the Japancse.” 

We have heard no dealing quotation yet for the Preferred shares 
of the new Delhi Electric Tramways and Lighting Company. 
They are investments which will appeal to only a certain circle, 
but some of the similar undertakings in other Indian towns arc 
doing well. It wovld appear thst the vendors make a profit of 
90 per cent. upon the sale of the tramway order and the electric 


lighting business to the new company. 

No animation is to be recorded amongst Home Railway stocks, 
Metropolitans are down to 683, but Districts keep fairly firm at 26. 
A feature of the week is the sbarp fall in Great. Western stock, a 


' new issue of capital being rumoured, partly as the result of electric 


and motor traction enterprise (present and to come) of the com- 
pany. Underground Electric Notes are quiet at 974, and the Cen- 
tral London, Waterloo and City, and City and South Londen 
prices have not changed. By the way, Parliament has been making 
steady progress this week with a number of Bills connected with 
traction concerns. 

After tke rapid rise in Direct United States shares, the loss of 10e., 
half their earlier gain, is quite natural. Anglo-Amcrican Tele- 
graph Deferred, after being nearly a point lower, under the infln- 
ence of tales by those with handsome profits to take, rose rapidly 
to 26+. Amazon shares lost 4, and the West India and Panama 
descriptions have fallen, the Ordinary 3} and the Preference }. 
Indo-Europeans are £1 higher at 58. Globes keep their prices, 
and a point rise makes Submarine Cables Trust certificates 1283. 
National Telephone Preferred is 1 better at 1103. 

Alterations in the manufacturing list include a 10s. rise in 
Callender's, which is equivalent to the recovery of the recently- 
deducted dividend. British Aluminium Funding certificates are 
down 2s. 6d., and Electric Constructions at fl are ; lower. But 
General Electric Preference improved Lo 92, though the Debenture 
stock fell off a point. The somewhat heavy decline in Willans and 
Robinson shares is due to the disappointing nature of the recent 
Vickers-Maxim sharcs have dipped to a few pence under 
f0s., the excuse being that investors are apprehensive of coming 
labour legislation which will cripple large employers. We serve 
but ax echo to a market guess. ` 


Buenos Ayres Electric Tramways Co. (1901).— 
Mr. C. S. Grenfell presided at the annual meeting held at 78, 
Cornhill, on Friday last. He said that the great increase in profit 
was due to their having had the benefit of the operation of their 
system for a complete year. Their traffic was growing, and it 
would continue to expand with increasing profit. Their working 
expenses had decreased by 1d. per car-mile as compared with 1901. 
They had spent so much out of revenue on rolling stock that they 
had not thought further provision for depreciation necessary ; they 
had provided a fund for debenture redemption. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


— — — — MÀ: 


Closing | Closing 
Present or Dividends for the last 
NAME, tations Quotation 
Issue. : four years. y 16th. May 28rd. 
17,700 | African Telegraph, 4 % Debs. | X 4 0 102 99 —109 
[] ee ee ee — m 
36,000 | Amasos Telegraph Co.'s shares, Nos. 1 to 36,000 Se Bl— ti 9$— 4 
902,600 Anglo: Amgrioan 0 ela. A $1 — 80 87 — & 
ee LA J ee LEJ B. — — 
6,148,700 do. do. erred 33. ' à 251— 96 — 90i 
80,000 | Anglo-Portuguese Tel., 696 Mort. Deb. Stock Red. C. „ 101 —108 101 —108 
. ety lig] F | ES 
Sting. 500 year 4 % Deb Sk. Red. 4 y dh 4 — 984 — 934 
16,000 | Cube Telegraph... i s ES . 10 % 8 %& 5 9 9 
6,000 Do. RR Prat * ee ee ee : To 9 " aT 0 a 
6,000 Do. do. 10 Cum. Pref. ee 10 7 y: 10 9 = 9 
90,000 Do. 4j Debs. oe ve 44% . y^ 100 — 108 96 1 — 
yy Direct W. Indic Cable Reg. Deb., 1 to 1,900, R. 47 | d4 101 108 1017—106 
. m e e to a: 2 * -m ES 
4,000,000 | Bestern wd de č. vs 1% 77 7 149 —145 142 —145 
23,000,000 Pret. ee ee 84% y 84 89 — 91 8) — 91 
1,868,772 Do. 4% Mort. Deb. Stock Red. 4% OF 4 106 —108 106 —108 
800,000 | Bastern Extension, Australiasia, and China Tele. 7% 8 7 14 — 143 14 — 14 
153,400 Do. iT Deb. Stock TA A 4% * 4 1064 —1074 1054 —107 
860,000 | East& B. Afric. Tol., (% Mt. Db., 1 to 8,000, red. 1900 4% OF 4 99 —101 
300,0008 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 44 Q 4 100 —102 00 —102 
180,887 G Trust oe ee ee ee » 9. 4 Y. 54 114— 114 11 CT 11} 
180,887 Do. do. 6 % Pref. 3 E 10 6 & * 6 141— 16 
Heinr aod Berens Cable Gi te iO a ES [EA am e e d dips 
ort. e 
42,200 Debs., within Nos. 11 me. Red.] | 10 | 44% | 44% | 44% | a% | 101 —109 101 —108 
19,000 ee ee oe oe 26 10% 10 % 18 % 13 66 — 58 67 — 59 
961,197 | Marconi's Wireless Telegraph. : EAS iy 1 11 Nil Nil Nil là— 11 18 
12,080 Monte eo Telephone Co. . Ord. ee ee 1 8 qo 8 % 4 ee H- 14 — ld 
86,498 do. do. 5 & Prei. 1 | 6 5 5 Be 1 
1,989,988 | National Pref. Stock s ax is 100 6 6 6 6 109 —111 110 —112 
1,906,601 Do. Def. Stock e s“ vi 100 ay 6 6 6 108 —110 108 —110 
15,000 Do. do. 6 % Cum. Ist Pref. .. v 10 6 6 6 6 12 — 14 12 — 14 
A N ee NC 
s on-cum. - 1 90 i 6 — — 
8,000,000 | Do. Deb. Stock Rd. Stock 83 8i 83 96 100 98 —100 
CÓ Po i 8 oer e S TTL BOE f é * 4 à 4 : = F 104 mg 
50,000 : do. 695, Cum. Prei. 1 | 6 e 6 e 11— lá xà if id 
100,000 | Pacific & European Té * Gm ea li 1.8 low 4 cy 4 4 100 — 10 100 —105 
Cc 0 uar to — — 
1888 Reuter 8 T. 4 £4 6 " 72 
00,000 Telephone Co. of Egypt, 4) % Deb. Red. ` 100 v ia 108 —106 108 —106 
Bu es Trust ee es os e Cert, 6 6 6 6 % 126 —129 127 —190 
0,000 United River Plate e ae 6 7 8 8 E xw» 1- K 7 — 
6 % Cum. Pref., Nos. 1 6o 40,000 | 6. | 5 6 5% | 5 5i — 
170,049 Do. do. 6 De 0 0 ee ee Btock b b b b 110 —112 110 —112 
West African ; Bh s vs 10 9 4 | 4 2- 10% — 1 
W. Coast of America, 1 to 80,000 & 58,001 to 9$ i Nil 2— — 
160,000 Do. 4% Debe., 1 to 1,600 . by Bras. Sub. Tel. | 100 4 4 4 4 100 —108 100 —108 
907,080 | Weetern h, „ Nos. 1 to 907,980 - 10 1 9 1 6 14 — 14$ 14 — 1 
35,000 6 % Debs. $nd series, 1906 | 100 | 5 5 5 b 101 —108 101 —108 
668,880 " do. 4 96 Deb Red. ..| 100 4 4 4 4 101 —104 08 —106 
88,891 | West India and Panama Te a us bi 10 i l . Ya 4 x 
84,568 Do. do. 6 Cum. ist t. oe ee 10 1 is wm On 5 % 8 — ue 
80,0001 Do. do. 3 Debs.. Noe. 1 to 1,800 „ i 100 | 6% |B% 8 ! 59, 10 —104 101 —104 


1 Including arrears. 


| | 
190,000 — Angio-Argentine Trams, 960,008 to 6 pes peat 8% 8 1— 7 71-% | " Th | i 
Do. 555 5 | e § BS. I . . O8. e 
Do ent, 6 96 b. Btock, 1888 100 : es 6 i 6 1 6 f 140 —143 140 —143 j ee ee ee 
985,100 Auckland E. Trams., 5 % 1st Mort. Deb. Stook 100 Ws b 15 5 , 104 —106 104 —106 | 104 MEM 
Babcock & Wiloox, 1 to 580,000 3 E . i1 20 20 | 4 (0 8]— 4 ' TUAM | "76 ^... 
100,00 Do. do. 6% Cum. Pref., 1 to 100,000 .. 1 e | 6% 6 6% ik 1 14— 1 m EE REN 
88,000 , British Aluminium, Ord., 2,001 to 40, seq Bf oe . 7% 74, 2— 2 an da E 2: 
40,000 do. 1 % Cum. Pret... M 6 Ni | Nn 7% . 7% 53— bi— | 6 72 
20.000 Lo. do.  "Á"69,Cum.Pref. ..  .. 6 | Nil | Ni | 64, | 6 % 64— 69 xd xd 51 : 
30000 Do. do. 1 5 6 s . 44, 4% , BY 4j ^ OR Ab xd 72/0 : " 
800,0008 | do. 8% Ist Mort. Deb. Stock Red. Stock | 6% | 5 5% 6% . 100 —104 xà 100 —104 xd | .. : Pi 
800,000 ` British Columbia E. Rail Def. Ord. Btook .. — .. , 100 5 6% 6 6 116 —119 115 —)18 116} i -1 
800,000 Do. b Pref. Ord. Btock oe ee ae 100 ee 5 ' b 5 d 109 —112 109 —112 ee . oe 
115,000 | Do. 5 & Cum. Perp. Pref. Stock .. . | 100 M b b 6 107 —110 107 —110 1094 m 
940,400 | Do. 1st Mort. Debe., 1 to 6,360 .. 40 is 102 —104 102 —104 WD i " 
990,009 > Do. Vancouver Power Debs., 1 to 2,200 | 100 ay 4 4 | 4 108 —106 108 —106 ut e T 
British Blectrio Traction 10 6 6 S 64— 1 — 7 | 7 67 74 
161,487 | Do. do. 6% Cum. Pref. .. 10 6 6% ' 6% 86 5 — — 914 91 
1415429. : do. 6% Perp. Deb. Stock .. | Stock 5 b 5 b | us —116 114 —117 ue: 250g: 41 
410,178 o. do. % $nd Deb. Stock Red. | 100 Ps e 014 4 93 — 95 98 — 95 ve dE " 
100,000 ' British Insulated and Helsby Cables e 6| 5 10 8 8 8 6}— 61— 67 e 
100,000 Do. do. 6% Cum. Pret. .. ... 5 6 6 6 6 | BI— "E 
600,000 : do. 44 %, lst Mort. Deb. Red. 100 | 4 104 —107 104 —107 : . P 
212,000 | British Thomson-Houston 4$ % Ist Mort. Debs. .. | 100 | | 96 — 98 | 96 — 98 | as oe | T 
%% F Weetinghocse 855 Pref, te 70 78,00 5 „ „% u n oe 1 59 E NE 
1,016,868 : Do. do. 4 96 Mort. Deb. Stock ee | 100 | i 4 10 | 4 | 4 y. 4 80 — 85 ö 80 — 85 x * e. oe 
60,000 {Browett, Lindley & Oo., Ori. (42 Q Nu NE] NE]. | *. Iii CE NN. 
60,000 4 Do. do. 6 * Pret. . i £1 | Nil | Nil | Nil oe i 1 to ! 1 to 1 i [E ee oe 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. | 9 | Nil) Ni Nil 24. g— a ee E e 
Do. Non-cum. . e, 2 | 6 | 6 6 6% + 1 2 | Ie 2 Ree i, ee . 
125.000 Do. Perp b .. Stock 4 d d | 4455 197 — 99 927 — 99 D tas | s | ae 
128,000 Do. . 2nd Deb. Stock Stoch | | | 44% | 84 — 86 84 —B6 | Ed! . |, 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000  .. 5 .. | 8% 4% 3% ! 8— i: s 016 | 6B | «i 
40,000 Do. „46 % Cum. Pref., 1 to 40,000 65 | . | 64 6% 6% ' Bi mM qm 
77,500 Do “B” do. 1 to 97,600 .. ... 5 > n | 6% 6% ' 6% | 5b— 5 | 5— TAS ae li oa 
817,700 Do. 693, Deb. Stoxx .. 100 a 5 5 6% | 106 108 ' 106 —108 100»0»p V... | 
190,000 Do. 5% 2nd Deb. Stock  ..  .. 100 G 5% b 54, 102 —105 102—105 P ou 
106, Caloutta Trams., 1 to 105, 0000000000000. 5 6 | 8 , 8 R WW 
89000 Do v D .* oe | in \ oe l ee i ee | 8 p t 1 105 106 9 | ee 
, 8 . ee ee ] ee 4 | 06 at l —108 107 ae i ee 
86,000 | Callender's Cable Construction shares T ~: B 15 | 1 | 12 | 1875 | 104— 113 ]t — 12 114 111 +4 
40,000 Do. do, 5 % Cum. Pref . 6 5 6 54 5 6 = 6 $ * 
800,000 Do. do. 44% ist Mort. Deb. Stock Red. Stock 43% | 4j | % a% 10811 1084—11 
491,229 | Cape E. Trams., 1 to 491,233 ̃ L. ww, 1 .. |16 10 | 5 * oh 
450,000 | Castner-Kellner Alkali, 1 to 450,000 ..  .. i, 1 ss 4 | 4 6 4 1 — 1A las— lj M 
930,211 Do. do. 4} % 1st Mort, Deb. Stock 100 Sali y 44% | Vw —102 97 —1 100 
1,980,698 | Central London Railway, Ord. Stock e | Shook | 4 4 4 4 B8 — 90 88 — 90 89) 
680,818 Do. do. Def. do. Stoch 4 4 4 4 7] — 80 77 — 80 78 
1,180,000 City and Bouth London Railwa ee ee ee Stock B) 14 89 — 41 39 — 41 40 894 ee 
86,000 promus Con AT IM Mo Reg. Debe; 1 io» 8 b ee 2 — 2} 2— 21 ae 
100,0008 | { E anas i del w. Reg. Debe tO} | e | 599 | 5% | 595 | 696 | 97 — 100 96 — 99 m | a j| 


And bonus of 10s. q Manchester Share List. 


pero of nine months. t Quotations on Liverpool Stock Exchange, Unless otherwise stated all shares are fully paid, § Interim dividends, 
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SHARE LIST OF ELECTRICAL COMPANIES.—/Oontinued), 
ELECTRICAL zl 1 HUE E MANUFACTURING AND INDUSTRIAL COMPANIES.—(continued). 


Stock Closing Business done 222 — Imek| uu .. | Cong | Closing | Business done | Rise + * 
1 NAME. or 1 for she Oe Quotations | week ended | or 
i Au. en, May 16th. May 28rd. | May 28rd, 1906. | Fall- 
t 1902. | 1900; | 1904. | 1905. Highest N 
260,000 Diek, Kerr & Co., 1 to 260,000 .. ws vi as 1 ee 10 oe 1 1 a 1 
805,000 Do. do. 6 % Cum. Pref., 1 to 905,000 os 1 ee 6 o 6 6 A — Ys 1 acad I f 
294,150 Do. do. 44 % Deb. Wm ex E e. | 100 s sf 44 4$ —107 104 —107 oe . 
60,000 | Dublin United Trams. (1806), 1 ta 60,000 10 is 6 6 184— 14 187— 14 z . 
59,987 Do. between land 60,000 | 10 2: 6 6 6 1 144— 1 
68,400 Do. i Debs. . . ee ee eo 100 ee 4 4 4 1 E —1 . = 
800,000 Do. 5 * A” Debs. e ee | 100 EN ^i 974— 98 95 —100 m. 
800,000 A “B” Deb. B 100 ix 94 — 96 95 —100 oe $ 
99,9601 | Edison & Swan Utd., (A“ shrs., £8 på., 1 to 99,961 6 Nil $| .. 4 — 11 2 — 17 / . i 
17,189 : ** A” shares, 01—011, va 6 il Nil $ x B 8 . 
e 4 96 Deb. Stoc s 100 4 4 é I B6 — 88 86 — 88 os 
100,000; Do. 6 96 2nd Deb. Stock Prov. Certs, all pd. 100 6 6 6 b 90 — 95 90 — 95 as z 
112,100 | Hleotrio Construction 1 to 119,1 9 6 4 m P— H — 7 11/6 " — 1* 
81,800 . do. 7 Cum. Pref. 1 to 81,800 2 7 7 x : — 3 2— 9) a oe 
900,000 Do. do. 4% Porp. 1st Mort. Deb. Sk. | Stock 4 4 4 4% 89 — 92 89 — 92 
26,000 | Genera! Electric Oo. ,0 = ef. ee 10 5 6 b 4 94— 9i 94— 10 + 1 
000 Do. 4% Mort. Deb. Btock | 4 4%°*| 4 4% 94 — 98 93 — 97 = 
78,000 | Gt. N. & City Rail Pref. Ord. ' A” 4% 1 to 78,000 10 A 8 4 4 d- 33 84— 4 T1/6 ＋ 1 
,000 Do. do. 54, Mort. Debs. vis ..| 100 s b b 5 100 —101 100 —101 
5 e a (W. T.), Telegraph Works, om s ss - 90 : 15 15 4 1 18 12 — [^ y 
18 Do do. fort, Dei Btock Btock 4 4 de m 108 — a 
, al ee we oe os . 
60,000 | Indis-Rubber, Gutte-Peroha & Telegraph Norte: 10 10 9 1 5 10%, 17 — 18 17 — 18 mi 173 
87,500 Liverpool Overhead Railway, Ord. ..| 10 là 18 1} Nil d- 14 12— i à ài 
% | London United Trams (1901), 1 to 50,007 is 10 is 8 6 8 8— 8 1— 9 ST ee = 
899,990 Do. do. 60,008 to 100,000 (£4 paid) ..{ 10 A 8 6 8 2— 3 2— 8 m » 
125,000 Do. do 6 T. Cum. Pref., 1 to 195,000 .. 10 8 b 6 6 91— 93 84— 91 91 d a | 
1,881,000 Do. 1st Mort. Deb. 8tock ahs 100 gi 4 4 4 97 —100 96 — 99 971 97 —1 
814,016 Metropolitan Electric Trams, Defd. . ser xu 1 Nil Nil N 8 - i - i +. zm | 
500, 000 6 % Cum. Pref. : ec ua 1 6% | 595, 5 6 — 1 — 1 19/8 19/- . | 
850,000 et k: Deb. Stock Red. s à 100 is ks 43 44 102 —104 102 —104 E 
20,000 Peebles (B.) & Co 6 96 Cum. Pref., 90,001 to 40,000 b 5 ss 6 6 5 — bi 5 — 80 ‘a “a 
24,500 . 6% Cum. Pref 1 to 90,000 & 40,001 to 44,500 10 ea 5 M 5 6 8— 9 8— 9 xe . sc 
945000 | Do. 44% Deb. Soon. 100 4 m ag 101 —104 xd | 100 — 108 . —i 
97.850, | Telegraph Construction and Maintenance 13 20 $ 90 15 16 92 — 84 83 — B4 394 894 M 
. 150,000! . 1 Deb. Bds., 1 to 1,600 Red. 1909 | 100 | 4 4 4 4% | 101 —103 102 — 104 Ni 2: +1 
8,599,200 | Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts jx 5 5 $ 96 — 96 — 98 973 |. 96 + 4 
640,000 | Waterloo & City Railway, Ord. Stock 100 8255 84 924 ks 99 —102 99 — 102 zs E 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,066 b 8 Ni il 12— at I: i i — 
66,666 Do. 6 e C. P., 80,001 to 80,000 & 125,001 to ius ,006 6 s 6 Nil Nil 8 — — 60/- 59/44 =< 
246,806 Do. 4% Ist Mort. Deb. Stock — .. ..| 100 4 4965, | 4% 80 — 85 80 — 85 AK 8 


ELECTRICITY SUPPLY COMPANIES. 


14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 ss Es 
50,000 Do. do. 44 96 lst. deb. stook .. | 
99,871 8 Elec. s Bup., Ord., 1 to 90,000 


1st. De b. Btock - s ..| 100 
2 1 to r P ex sa 6 


8 


10,000 


Do. New (£6 10s. a) i Xe oem. sal] eS 


i ih OO me Or 


FFF altar ae 
=o 
| 
Be 
— x 
Pid 
Be 
LE 


| | 
5 E 6 4 96$ bà— bz | bà— 68 | * . 
100 "m 4 if 44 101 —104 101 —104 is H 
6 8 10 | 10 10 91 | d- 91 83 ; 
10,628 7 * Cum. Pref. 6 7 7 7 | .. s.a 
"90000 eminet bere ma "4 |e | seb ee tne 4m boa 5-3 | 
s5 an 0 Q os — — E A. 
2 „ ome Pe | E 5 5 E3 1 | 
. nde di um 6 — 31— — 
40,000 Do. do. . "us ee e 6 ee 4 4 = 4 | 3 — d 82/ 6 E i 
490,000 ; do. LE oa Btock Red. .. 100 4 4 4 4 101 —103 | 101 —108 1093 A 
175,000; Do. i % De Btock Red. | Stock | 4 44 107 —109 107 —109 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING APRIL, 1906. 


As might be anticipated, the April returns of electrical business do 
not come up to the excellent returns recorded in. the previous 
month. The total of the exports was £109,619, which compares 
wita £157,000 in March last; the imports similarly amounted to 
£127,969, as against £147,190; and the re-exporte were £7,387, as 
compared with £13,337. Thus considerable reductions are appa- 
rent under all three entrics, and the exports in particular are below 
the average obtaining in 1905, while the importe remain well 
above it. 

In connection with the electrical exports, it is satisfactory to 
note the excellené position maintained by the electrical and clec- 
trically-driven machinery sections, which totalled £54,000, a figure 


| 


Registered Experts of British and Irish Electrical Goods from the United Kingdom. 


slightly in excess of last month’s; naturally other classes of goods 
show a reduction in value, particularly electrical cables, which. 
reached the abnormal total of £57,196 in March, but have this 
month dropped to £17,498, a figure below the average. 

With the exception of a slight increase in the importation of 
fittings, every section of the imports shows a considerable decrease 
as compared with the March figures. 

The re-exports do not contain any special feature ; f although con- 
siderably reduced in value, they are still at about the average of 
last year's figures. 

No tramway material, specified as such, is recorded in the past 
month's returns. 
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to "goods" otherwise unclassified, the latter, doubtless, consisting of similar 
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PARLIAMENTARY. 


Shropshire, Worcestershire and Staffordshire 
Electric Power Bill. 


Monpay, May 14TH. 


THis Bill came before the House of Lords Committee, of which 
Lord Brougham and Vaux is chairman, on Monday, May 14th. 
The promoters were represented by Mr. Wedderburn, K.C., with 
whom were Mr. Hutchinson and Mr. Macassey. A large number of 
petitions were presented against the Bill, the most important of 
them being those of the Great Western Railway Co, Messrs. Foote 
and Milne, the Midland Electric Corporation for Power Distribution, 
the Birmingham Corporation, the Dudley Corporation, the West 
Bromwich Corporation, the  Oswestry Corporation, and the 
Shrewsbury and Walsall Corporations. Several gas companies 
also petitioned against the Bill, as did & large number of urban and 
rural district councils. 

In opening the case for the promoters, Mr. WEDDERBURN 
dwelt at some length on the advantages of electric power 
for all manufacturing and industrial purposes, and explained 
the history of the various power schemes. These schemes, he 
said, originated with the Midland Electric Corporation for 
Power Distribution, Ltd., which was mentioned in Lord Cross's 
Committee, and was concerned with the area with which 
his clients had to deal. The Corporation was now petitioning 
against this Bill, but no one appeared for them. The Bill, for 
which he appeared, was one which sought to extend the 
powers of his clients to a new area. By Clause 51 
power was sought to supply two classes of people; first, 
authorised undertakers, or distributors as they might be called; 
and, secondly, persons desiring a supply for power. There was in 
a sub-clanse a special proviso that the power was not to be supplied 
fur lighting except to a person who took for power, and then the 
person must not take more for lighting than he did for power. The 
reason for that was that it had been suggested that if it was merely 
that a person taking it for lighting might also take for power, a 
man might take power merely for the purpose of boiling a kettle in 
his house, and then he might take from the company all tbe rest for 
lighting. Then there was the following proviso :—'' The company 
shall not supply energy (except for power to authorised under- 
takers or to any railway, light railway or tramway, or water com- 
pany, or proprietors or trustees of any canal or navigation) in any 
area which at the date of the passing of this Act forms part of the 
area of supply of any authorised distributors, without the consent of 
those distributors.” That meant that the power company was to 
have {no power at all in the district of an authorised distributor, 
whether local authority or company, except for canal and railway 
purposes, without their consent. Appeal to the Board of Trade 
was provided as to whether or no the local authority or company 
were unreasonably withholding their consent. 


TuoEspAY, May 15. 


On Tuesday, May 15th, Mr. WEDDERBURN, continuing his speech for 
the promoters, said that the scheme which he represented before their 
Lordships had been onc of gradual growth. In 1908 the company 
was incorporated to supply power in the Counties of Shropshire and 
Worcestershire, and their capital powers then were £300,000, with 
£100,000 borrowing powers. Learned counsel handed in a map to 
the Committee showing the area of the company. By the present 
Bill their first proposal was to improve and extend that area by 

taking in Shifnal and Rugely, which were left out in the Bill of 
last year. Then there was the taking in of the whole of the 
Midland Corporation's area. Not being a statutory power company, 
the Midland Corporation had no statutory powers, and he under- 
stood now that they were not opposing. Then it was proposed to 
take in West Bromwich, Birmingham, Walsall, Wolverhampton and 
Smethwick. They asked, further, for £600,000 additional capital 
and borrowing power of £200,000, which would give a complete 
total with their existiug powers of £1,200,000. Mr. Wedderburn 
then dealt at considerable length with the opposition to the 
scheme, ö 

Mr. G. L. ADDENBROOKE, consulting electrical engineer to the 
promoters and formerly engineer to the promoters of the Midland 
Electric Corporation, was then called. Examined by Mr. 
HUTCHINSON, he said that he knew the district which was proposed 
to be included in the Bill, and was acquainted with the conditions 
of manufacturing in the arca. He bad carefully considered the 
area and the position and the possibilities of development, and 
having done so, he had placed the matter before certain financial 
friends, who bad employed him or supported him in other under- 
takings, and formed a syndicate, who were finding the money for 
the present promotion. Witness mentioned the following ventle- 
men as being interested in the scheme :---Mr. H. Ashford. a member 
of a large firm of accountants in Birmingham; Mr. Atkins, a large 
jobber on the Stock Exchange; Mr. Faithfull Begg; Mr. Cutler; 
Mr. Dacey; Mr. Holland, a director of the Cleveland and Durham 
County Electric Power Co. and the British Power Co.; Mr. J. 
MacDonald, Sir James Mackay, Sir Geo. 8. Mackenzie, Mr. Duncan 
Mackinnon, and others. The capital of the syndicate was £10,000. 
Witness then bore out counsels opening statement as to the area 
proposed to be supplied, and said that experienced. men had called 
ou every factory owner they could find and ascertained the horse- 
power he employed and thc hours of working. In the North 
Worcestershire district there appeared to be some 43.000 H. P. 
employed, in Cannock Chase some 30.000 R. P., and in Shropshire 
16.000 n.p. It they were to cover the whole of the district they 
might have to provide for nearly 250,000 H.P. Birmingham had, 


- 


roughly, 50,000 H..; they had not been able to make an absolute 
census of the place. 

Mr. Faithfull Begg, Mr. G. C. Howard, and Mr. A. W. Tate 
having given evidence on the financial part of the scheme, the Com- 
mittec adjourned. s 

WEDNESDAY, May 16TH. 


On Wednesday, May 16th, further financial evidence was given, 
and Mr. ADDENBROOKE was recalled to give evidence on the 
engineering aspects of the scheme. He said that the company 
could give a cheap supply under its old Acte, but a much cheaper 
supply if the present Bill were passed. 'The company proposed to 
acquire sites for two additional generating statione. The first of 
these was proposed to be put up on a site to the sonth of Birming- 
ham, and the second near Hammerwich. Ultimately the two 
s'ations would be linked up with their two existing generating 
stations. 

Mr. Honoratus Lrovp, K. C.: Existing stations? 

WITNESS said that the stations were authorised. The connecting 
up of the two stations with those already authorised was a matter 
of very great engineering importance, as it had been found that 
two, three, or practically any number of generating stations, could 
pump into the same mains. It enabled the burdens on the stations 
to be equalised, and provided each part of the area with a duplicate 
route. The fundamental basis of the whole scheme was that 
practically everything would have a duplicate method of supply by 
means of ring mains. Every factory would be approached from 
two directions, except the very small ones. The company also pro- 
posed to acquire water rights for condensing purposes. Steam tur- 
bines would probably be used for 10 or 15 years, when they might 
go on to gas. The Bill further sought to empower the company 
to enter into working arrangements with the Midland Electric 
Corporation, the Birmingham and Midland Tramways, and tbe 
Kidderminster and District Electric Lighting and Traction Co. 
With regard to the Midland Corporation the intention was first of 
all to take a supply of energy from that Corporation and supply thc 
parts of the Shropshire district adjoining their territory. The 
agreement was to supply the company with 1,200 xw. In the 
future the company hoped to be able to reciprocate and supply the 
Midland Corporation with additional energy as they required it. 
There were a great many factories situated partly on the border 
and nearer one generating station than another, and reciprocal 
arrangement could be made for supplying those factories to the 
best advantage. As to the supply to the industries of the district, 
it was proposed to do this in one of two ways. In regard to that 
district where the company now had power of supply, they 
would give a direct supply to consnmers. In the event of the 
authorised distributors refusing consent, they would have power of 
appenl to the Board of Trade. Witness was then taken in detail 


. through the figures relating to the population, &c., of the various 


parts of the area, and banded in to the Committee a number of 
tables showing these figures, and also figures relating to the generat- 
ing plante, &c., of the local authorities whose areas of supply are 


included in the Bill. 


WrrNESS having been cross-examined, the Committee adjourucd. 


THunasDAY, May l7TH. 


On Thursday, May 17th, a number of manufacturers were called 
in support of the scheme, the generalline of the evidence being 
that a power scheme would be of great advantage to tbe district. 

At the conclusion of the evidence, the Chairman of the Com- 
mittee raised the question of finance. 

Mr. WEDDERRURN said that he would give an undertaking that 
unless the promoters had raised the capital by another £10,000 (the 
present capital raised being £10,000) before the Bill came before 
the other House, they would not proceed with the Bill. There had 
been no necd to raise more than £10,000. 

The CHAIRMAN: We want to be sure that if the Bill passes both 
Houses it will be proceeded with and not sold to someone else. 

Mr. WEDDERBURN said that be would undertake tbat the Bill 
should not be sold. He would further undertake that the powers 
should not be exercised unless £300,000 be raised to the satisfaction 
of the B. of T., or at least secured, within & certain time. He 
would suggest 18 months as a reasonable time. 


Fripay, May 18TH. 


On Friday, May 18th, it was announced that Birmingham and 
Wolverhampton had withdrawn their opposition, aud the two places 
were struck out of the Bill. The promoters had arranged, however, 
that they were to have power to lay their mains through the two 
districts in order to reach other parts of the arca, and the Cor- 
porations of the two towns were to have the right to call upon the 
promoters to give them a bulk supply if they required it. 

The room was cleared, aud the Committee deliberated in private. 
On the re-admission of parties, the CHAIRMAN said that the Com- 
mittee had come to the conclusion that the preamble of the Bill 
was proved, but a clause must be inserted to the effect that the 
powers given were not to be exercised unless £300,000 of the capital 
were subscribed within 18 months. 


—— — [ —ꝶ0ÿ: — — — 


London Outer Cirele Railway. 
(Continued froin page 822.) 
WEDNESDAVY, May 16TH. 
Sin J. Dovautv's Select Committee of the House of Commons 
considering the above Bill, sat on Wednesday, May 16th. 
Sir Jous WOLF Barry, engineer for the scheme, said he bad 


served as a member of the Royal Commission en London Traffic. 
The estimate for the total Jeugth of the line was £2,038,000 for 
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works, and £1,282,000 for land, and this worked out at £80,000 a 
mile without equipment. He believed that the cbief opponent of 
the scheme was the Great Eastern Railway, who had a sort of 
monopoly of the East-eud of London, only mollified by the exist - 
ence of the Tilbnry Railway, and they did not wish to see another 
line come into the eastern parts of London. This line, however, 
would not interfere with the Great Eastern traffic going to the 
docks, and he thought they would be able to give the Great Eastern 
Railway help by giving them junctions towards the West, and 
also a very convenient junction with the Tilbury Railway. The 
great passenger traffic through London had always seemed tu be 
east and west, and thi- would be an east and west line, with an 
outer circle similar to the other circles of London that had been 
authorised from time to time. 

Mr. FITZGERALD: Is the financial position of the promoters a 
guarantee that the capital will be raised if the Bill is passed ?— 
I do not give an opinion on that point. The names speak for 
themselves, but I think they are very convincing names. 
think is obvious is this, that if the line can be made at this cost 
through this district with a rapidly increasing population, and with 
the known exigencies of its use for goods traffic, I think it ought 


to be remunerative, and I sce no reason whatever why it should not 


be remunerative. One is accustomed in London to discuss railways 
pissing through London at a cost of £700,000 a mile. These tube 
railways are costing £700,000 a mile. I suppose the North London 
Railway would now stand at about £300,000 or £400,000 a mile, 
using round figures; so that, if a line of this kind, with a population 
increasing at the rate of 45 per cent., can be made for £50,000 or 
even £100,000 a mile, I have very little doubt that it will be 
remunerative. l 

The CHAIRMAN: You see no reason why the line should not be 
made from the estimates ?—-I see no reason why it should not be 
made. 
By Mr. BaLFouR Browne: He believed there would be sufficient 
traffic to make the expenditure on the line remunerative. 

The further cross-examination of the witness was postponed. 

Mr. J. S. CosacnER, late manager of the North British Railway, 
stated that he bad carefully examined the scheme, and had come to 
the conclusion that the route was a good one. 

In answer to Mr. Moon, Witness said he was now connected with 
the Metropolitan Electric Supply Co., and had had no actual rail- 
way experience for seven years. 

WITNESS was questioned at considerable length by the Chairman, 
and said he felt sure the liae could be made for about the sum esti- 
mated, which would be abvut £130,000 a smile for making and 
equipping the line, which would run through the open country toa 
great extent. He would certainly attach the greatest importance 
to there being junctions withthe other lines. The Great Western 

and the South Western and Great Northern Railways would get 
special advantages. It followed that the Great Eastern Railway 
would be hurt by some of their traffic being taken away, inasmuch 
as they had the monupoly now. 

The CitaiRMAN: Really it seems to me you come back to the 
Position that your revenne has to come very largely from the 
development of all this land in the outer circle of London ?— Yes, 
to a considerable extent. 

Mr. HILL, President of the Institute of British Clay Workers, 
aud President of the Peterborough and District Manufacturers’ 
Association, also gave evidence in favour of the scheme. 


FRI DAV, May 18ru. 


Mr. Ouver Bury, general manager of the Great Northern 
Railway, who attended ou a Speakers Order, informed the Com- 
mittee that his company had an agrecment with the Great Eastern 
Railway Co., entered into in 1874, by which the Great Northern 
undertook not to promote or to support any Bill which would inter- 
fere with the arrangements between the two companies. For this 
reason be did not wish to say anything about the scheme. 

The Hon. J. D. FITZGERALD, in puttiug questions to the witness, 
referred to the facilities for getting traffic from King’s Cross to the 
docks, and witness said that that was the point on which he pre- 
ae to say nothing. It was the point with which the agreement 

ealt. 
The CHaIBMAN asked witness if his company would have 
supported the Bill had they had no agreement with the Great 
astern, 

Mr. Bury said that he thought they would. 

Mr. Brereton, partner with Sir John Wolfe Barry, was then 
called, and stated in his evidence that the total cost of the works 
Was estimated at £2,038,000, while the land required would cost an 
additional £1,281,000—a total of £3,320,000. ‘These estimates were 
based on prices for similar work, and were, in bis opinion, sufficient 
for the purpose, There were no special engineering difficulties in 
connection with the construction. Taking this scheme generally, 
the route followed was the same as that authorised by the London 
Outer Circle Act of 1882. With regard to the petition of the 
London and North-Western Railway, witness said that it was not 
Proposed to acquire any land where the line went over tbe line 
belonging to that company; all that would be required would be 
the usua] easements, The railway would be laid out so as not to 
interfere with the express traffic, and the works would be of the 
usual character. There were no difficulties in the case of the pro- 
posed junction with the Great Eastern. 

Mr. Reaper Harris, K. C. (for the owner of the Bowes Park 
(state) suggested to witness that the line took a roundabout route. 
Mr. Brereton did not agree. The line could not usefully be 
diverted. 

By Mr. Moon, K. C., for the Midland and other railway com- 
pallies: The promoters would be prepared to give the full 14 ft. 
¥ in. headway where the lines crossed the lines of the other com- 


What I. 


panies. Mr. Moon directed several questions to witness in regard 
to the distances apart of the stations on the proposed line and the 
stations on the lines which were crossed by it. In several cases 
there were no stations where the lines crossed. 

Sir Doveras Fox was also called in support of the scheme, and 
gave evidence as to the junctions proposed to be made with the 
various other railway systems. In cross-examination, he said that 
no doubt for the railway to be worked to its full advantage there 
ought to be arrangements with the companies, more especially in 
regard to passenger traffic. In his opinion the line would be an 
clement in the development of London, and have a great effect 


upon the housing question. 
The Committee adjourned. 


— — —— MÀ —— — M —— M — — 


London County Council (Electric Supply) Bill, 
Tursvay, May 15TH. 


(Continued from page 823.) 


Mr. J. F. C. SuBLL, M. I. E. E., &c., was next called, and stated that 
he had had considerable experience of electrical undertakings. 
For the last five years he had been chief electrical tramways 
engineer to the Corporation of Sunderland, and in that capacity 
had designed and constructed the whole of the Corporation's 
tramway system, and their bigh-tension electricity distribution 
and power supply. The Sunderland system was practically of the 
same nature a8 the proposals of the London County Council, and 
there had been a very distinct growth of the undertaking, all of 
which had been due to the demand for power in that area. Dealing 
with the suggestion that it would be difficult to give a supply to 
authorised distributors of different frequencies, Mr, Snell said that 
he knew exactly what was alluded to. He maintained, however, 
that there was no difficulty in transforming the current the Council 
proposed to supply to any other current, either direct, single-phase, 
two or three-phase, and any number of frequencies that the 
authcrised distributors might require. An exactly similar problein 
had been solved by the Chicago Edison Co., and, as a matter of 
fact, the Niagara Falls Power Co., with two-phase 25 cycles were 
supplying from that system three, two, and one-phase 25 cycles; 
two and one-phase 60 cycles ; and one-phase 125 cycles, in addition 
to direct current. There was no engineering difficulty on that 
point, or at any rate no insuperable difficulty. 


WEDNEsDay, May 16TH. 


Mr. H. E. Hawarp, the controller to the Council, was then called. 
Dealing with the reports of the Finance Committee of the Council 
on the scheme, witness said that they were not based upon the full 
information in regard to the scheme as it appeared in the Bill now 
under consideration. The total expenditure of £2,500,000 was less 
than had been anticipated by the Committee when the matter was 
first of all considered by them. Spread over a period of from tive 
to seven years, that expenditure would not add materially to the 
Council’s commitments. The Finance Committee and the Council 

both regarded with dissatisfaction the continuous application by 
local authorities for loans for the extension of their electric under- 
takings. During the past 10 years the Council had raised loans 
amounting to £33,000,000, the average price being £3 38. 6d.; the 
last was at £3 8s. He considered that 34 per cent. was a fair 
estimate ; it was below the rate at which the companies could raise 
money. 

The Chairman of the Committee (Mr. Luxe Wuite) interposed 
at this point in the proceedings, and stated that a communication 
had been received from the Treasury in regard to the proposal to 
pay £105,000 out of capital during construction. The communi- 
cation pointed out that that proposal was without precedent, that 
tbe practice was condemned by the Select Committee on Loans of 
1902, and that it should not be allowed in the present case without 
special grounds being shown. 

Mr. Hawarp said that there were several precedents in the vear 
1902. He did not know whether they were since the passing of the 
report referred to, as he did not know the date of the report. 

Replying to Mr. BarrouR BROWwNE's cross-examination, WiTNESS 
said that it was true tbat there were a number of electric power 
companies who had not yet raised a penny of capital, but he 
could not see any analogy between them and the L. C. C. The best 
answer, he thought, was that there were several companies anxious 
to supply London. 

By the Hon. J. D. FrrzGEnALD, K. C. (forthe Administrative Co.): 
He did not agree with the view that the continuous expenditure of 
the Council had affected its credit, notwithstanding the fact that 
the 3 per cent. stock now stood at 91, whereas it was 97 last year. 

The clause giving the power of appeal to the B. of T. was then 
considered, aud Mr. Henry Norman, a member of the Committee, 
observed that the existence of the clause would inevitably give the 


Council a certain demand. 
THurspay, May 17711, 

Mr. JohN Hatt, the Chairman of the Electricity Committee of 
the Bethnal Green Borough Council, was called in support of the 
Dil. He said that in 1899 his Council obtained a provisional 
lighting order. A site had been purchased, and a scheme costing 
between £40,000 and £50,000 prepared. — As it appeared that the 
scheme would not be a financial success the matter was allowed to 
drop. Offers were then received from the Charing Cross, West 
End and City Electricity Supply Co., which had bulk supply powe1s 
in Bethnal Green. The Council also received offers from the Shore- 
ditch, Hackney and Stepney Borough Council for a supply in bulk, 
After these offers had been received his Council heard of the pro- 
posals of the L.C.C., and now felt that the L.C.C. should have the 
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right to supply in bulk, and would prefer to take a supply from 
that authority. | i 

Mr. J. MARLOW REED, Chairman of the Finance Committee of 
the Wood Green U.D.C., was also called, and said that in 1903 the 
North Metropolitan Electric Power Supply Co. offered his Council 
a supply of current at 2:5d. per unit; the offer was declined. After- 
wards they applied to the Local Government Board for a loan for 
the purposes of a municipal undertaking, but were refused this. 
The existence of the L.C.C. scheme would, if it were carried out, 
enable them to get. a cheap supply. 

Cross-examined by Mr. TYLDESLEY Jones, WITNESS said that 
negotiations were being carried ou with the Hornsey Borough 
Council for an amalgamation in that district, and a supply was 
possible from there. 

Mr. JOHN BODGER, chairman of the Ilford U.D.C., said that that 
authority would prefer to take a bulk supply on terms, rather than 
extend their own works. 

This concluded the case for the L.C.C. 

Prof. THORPE, from the First Commissioner of Works, and 
several other expert witnesses attended at the instance of the Com- 
mittee, and spoke as to the possible effect of the generation stations 
at Greenwich and Battersea on the vegetation in the Parks, &c., of 
the metropolis. He said that coal contained about 1 per cent. of 
sulphur, and in burning gave twice the weight of sulphurous acid. 
This when emitted into the air would be borne down by a heavy: 
rainfall, and converted into sulphuric acid would injuriously affect 
the stonework of buildings as well as vegetation. The consumer 
of coal had it within his power to minimise the amount of 
sulphurous acid, as he could burn coal of high calorific value and 
treat it with milk of lime, which would considerably minimise the 
amount of acid produced. He suggested that a clause to that 
effect might be inserted in the Bill. He did not agree with the 
view that lime water added to the coal produced clinkers to any 
great extent. 

Mr. Epwarp J. Rivers, chief engineer to the Office of Works, 
also gave evidence. ` - 

The case for the L.C.C. having been concluded, the hearing of the 
opposition was commenced, that of the Willeeden U.D.C. being 
taken first. Mr. TYLDESLEY JONES, who addressed the Committee 
on behalf of tbat authority, contended that Willesden should be 
exempted from the area of the Bill. l 

The CHAIRMAN asked if learned counsel would show how the 
L.C.C. could supply Willesden without first obtaining consent. 

Mr. Jones said that such competition would be possible under 
Secs. 2 and 3 of Clause 11 of the Bill. 

On this the CHAIRMAN observed that the Committee would pro- 
tect the Willesden Council against any competition, and, if neces- 
gary, the clause would be amended later on. 

Continuing his speech, Mr. TvrpEsLEY Jongs dealt with the 
question of the possible unfair competition which he alleged would 
exist between the L.C.C. and the North Metropolitan Power Co., 
the company which now supplied Willesden. It might, he said, 
have a serious effect upon the stability of the company and might 
ultimately leave the Willesden Council entirely at the mercy of the 
L. C. C. If that were so, Willesden could not be supplied at the 
lowest price, owing to the fact that it was 8 miles from Battersea. 

Evidence in support of these statements having been called, the 
Committee adjourned. 


North-West London Railway Bill. 
(Continued from page 821.) 


SIR Dovaras Fox, joint engineer with Sir Benjamin Baker for the 
scheme, was called on Tuesday, May 16th, and said that with the 
extension to Victoria, the line would make the most important 
north and south connection which could be proposed for London. 
Referring to the frontagers' petitions, Sir Douglas said that he 
should place the tubes as near as possible to the eastern side of 
Grosvenor Place and Gardens. If that were done, there would, he 
thought, be no injurious effect upon the frontagers’ property. As to 
protection against damage, he considered that the clause framed by 
Lord Windsor's Committee was ample and met all interests. The 
proposal to have & junction with the Hammersmith, City and North- 
East London line would be objectionable, as it would greatly 


interfere with the running of a two or three-minute service. In. 


fact, it would be impracticable to run such a service at all if the 
junction were made. 

Mr. Moon, K.C., interposed here, and asked the Committee not to 
impose on the promoters the condition that tbe line should not be 
proceeded with until agreements had been come to with all the 
railway companies concerned. 

The CBaIRMAN intimated that the Committee would carefully 
consider the matter. 

On Wednesday, May 17th, Sir BENJAMIN BAKER was called, and 
stated that in his opinion it would be detrimental to the future of 
tube railways in London, if any attempt to make the tubes larger 
in size were successful. It would be a mistake in the interests of 
the public. 

Col. YonxE, Chief Inspecting Officer of Railways under the 
B. of T., then gave evidence, at the request of the committee, to 
the effect that the B. of T. were substantially satistied with the 
present regulations concerning the public safety in tube lines. 


Mr. STEPHEN SELLON, consulting engineerto the Metropolitan 


Tramways Co., was then called and dealt at some length with the 
probable number of passengers which the proposed line would 
carry. Basing his figures on the omnibus traffic he put the number 
of passengers at 36,000,000 a year. At 2d. fares over the whole of 
the route the gross receipts would be £300,000. Working expenses 


would be some 50 per cent. of that. In cross-examination witness 
admitted that he had estimated a traffic of 35,000,000 passengers on 
the Baker Street and Waterloo line, and when the extensions to 
Paddington and to the Elephant and Castle were completed, he 
believed.that his estimated number would be found to be correct. 

Prof. THORPE, who attended at the suggestion of the First Com- 
missioner of Works, stated that that department had proposed that 
a model clause should be inserted in all Bills under which powers 
were sought for the erection of generating stations. 

Mr. Moon, K.C., said that asthe clause would probably be made 
universally applicable, the promoters would insert in the Bill what- 
ever clause was agreed upon. | 


Wireless Telegraphy Bill. 


On 18th inst. the House of Lords when in Committee on this Bill 
passed an amendment moved by the Earl of Granard, limiting the 
continuation of the Act of 1904 to three years instead of six. 

According to the Times report, Lord AVEBURY said the Com- 
mittee of Lloyd's had requested him to-move the rejection of the 
Bill, or its reference to a Select Committee, in consequence of the 
manner in which the Government monopoly was being exercised ; 
it was alleged that the claims of the shipping and mercantile com- 
munity were ignored. "There were three main companies engaged 
in wirelesstelegraphy, and two of them had written to him to the 
same effect. | 

The Earl of Granarp said that the object of this Bill was to 
continue in force the powers of the Act of 1904 for six years, but in 
consequence of the representations of the Marquis of London- 
derry the period of extension would be reduced in Committee to 
three years. 

The Marquis of LONDONDERRY said they realised that when this 
extraordinary invention became better known it would not be 
right to check enterprise, but it was necessary to have some hold 
over it, in order that companies that might be formed in the future 
should not establish installations too close to each other and thus 
damage themselves and also the public interest. It was necessary 
that the licences should be constantly reviewed, and, therefore, the 
period of extension should be limited. 

The Earl of GRANARD moved to substitute 1909 for '* 1912.” 

The amendment was agreed to. 


Telephone Communication in the West of England.—In the 
Parliamentary Papers for 17th inst, Mr. E. Dunn asked the 
Postmaster-General if he is aware of the delays that are constantly 
occurring in trunk telephone calls from London to Exeter, Plymouth, , 
and other places in the West of England; that, quite apart from 
special delays, it often takes two or more hours to get calls through ; 
that the renson given by the authorities is the absence of a direct 
line beyond Bristol; and whether prompt steps will be taken to. 
provide a direct line or in some other way to put an end to the 
existing state of affairs. Mr. Sydney Buxton states in reply that 
a trunk telephone circuit between London and Exeter is in course 
of construction, in order to provide a more direct means of com- 
munication between London and the Devonshire and Cornish towns 
than at present exists. The delay is, however, not so much due to 
the want of this direct line, as to the non-completion, owing to the 
difficultics of obtaining wayleaves, of a trunk circuit between 
London and Bristol, which was commenced two years ago. The 
work is now, however, being pushed on. The delay does not, as a 
rule, exceed an hour, and, pending the completion of the new 
circuits, every endeavour is being made to give as good a service as 
possible. 

Post Office Engineering Stores and the Claim of Ireland. 
—In last Friday’s Parliamentary Papers, Mr. Field asked the Post- 
master-General what was the amount spent annually in the purchase 
of Post Office enginecring stores, and how much of it was spent in 
Ireland, and whether he contemplated giving contractors the same 
opportunities of tendering for the delivery of the Irish supplies as 
were now afforded in the case of uniforms, &c., required for the Post 


Office service in Ireland. Mr. Sydney Buxton stated, in reply, that 


the amount spent last year on the purchase of Post Office engineering 
stores was £953,000, of which about £500 was spent in Ireland. 
The value of engineering stores used in Great Britain and 
Ireland was £952,000 and £11,500 respectively. Any makers of 
such stores in Ireland who desired to be invited to tender should 
send their names and all other necessary particulars to the Con- 
troller of Stores, Bedford Street, W.C. 

Great Northern Railway Bill.—On Thursday, May 17th 
this Bill which was unopposed, came before the Chairman of 
Ways and Means, and was ordered to proceed. Amongst a number 
of other things power is taken to provide £50,000 of the capital 
required to construct a generating station for the Great Northern 
and City Railway. 

Metropolitan Railway Bill.—Mr. Emmott's Committee of the 
House of Commons, on Thursday, May 17th, ordered the above Bill 
to go for third reading. The Bill provides for the enlargement and 
improvement of Baker Street Station, &c. 

Baker Street and Waterloo Railway Bill.—This Bill came 
on Thursday, May 17th, before Mr. Emmott's Committee of the 
House of Commons as an unopposed Bill, and was ordered to go 
forward for third reading. The Bill provides for a station at 
Paddington with subways. | 

Oldham and Saddleworth Tramways Bill.—The Standing 
Orders Committee of the House of Commons has decided to dis- 
pense with Standing Orders in the case of this Bill, and allow the 
parties to proceed. 
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Second and Third Readings.—In the House of Commons on 
21st inst. the Ascot District Gas (Electric Lighting) Bill and the 
Brixham Gas (Electric Lighting) Bill were read a third time. Tho 
London United Tramways Co. Bill was considered and ordered for 
third reading. The* Buenos Ayres Grand National Tramways Bill, 
the Oldbam and Saddleworth District Tramways (Abandonment) 
Bill, the Wallasey Tramways and Improvements Bill, and the 
Hackney Electricity Bill, all passed second reading on the same 


day. 

Electric Lighting Corporation Orders Bill (No. 5).—On 
Monday the Examiners of Standing Orders found that the necessary 
formalities had been complied with in the case of the above Bill, 
and ordered it to go for second reading. The Bill confirms orders 
granted by the Board of Trade to the following:—To Messrs, 
Christy Bros. & Middleton, in respect of Bude; to the Camberley 
Electric Supply Co., in regard to Camberley and district; to the 
North Metropolitan Electrical Power Distribution Co., in regard 
to the districts of East Barnet Valley and Wealdstone; to the 
Exeter Corporation for an extension of its existing order; to the 
Frome Urban District Council for an amendment of tbe existing 
Act; to the Northampton Electric Power and Traction Co., in 
respect of Higham Ferrers, Rushden and Wellingborough Rural 
District ; to the County of Durham Electric Power Distribution Co., 
in respect of Mid-Durham; to the Corporation of Wisbech, in 
respect of an amendment of their existing order; and to the Rural 
District Council of Yardley, also in regard to an amendment of 
their existing order. 

Derbyshire and Nottinghamshire Electric Power Bill.— 
This Bill, which regulates the capital of the company, and gives 
power to raise additional capital, was on Thursday last week before 
the Chairman of Ways and Means of the House of Commons as an 
. measure, and was sent forward to the House for third 


ug. 

Lancashire Electric Power Bill.— The Great Central Railway, 
the Lancasbire and Yorkshire Railway, the Manchester Corporation, 
the Darwen Corporation, and seven District Councils have with- 
drawn their opposition to the above Bill. 

Eleetrie Lighting Confirmation Order (No. 3).— This Bill 
came before the Examiner of Standing Orders on Monday, and was 
ordered to go for second reading. It confirms the provisional 
orders granted by the Board of Trade to the County Council of 
Lanark in of the lighting districts of Bellshill, Blantyre, 
Bothwell, Shettleston and Tolleross and Uddingston; and orders 
granted to the Provost and Magistrates of Dunfermline and District 
and Dunoon; to the Duke of Richmond and Lennox in respect of 
Fochabers; and to the National Electric Construction Co., Ltd., in 

of Inveresk. 

etropolitan District Railway Bill.—Sir Geo. Doughty's 
Committee of the House of Commons, in their report to the House 
ou the Metropolitan District Railway Bill, states that the Board 
of Trade did not offer any observations upon the clause in the Bill 
sutbori-ing the company to supply electrical energy to the London 
County Council, but it appeared that the promoters had struck the 
powers out of the Bill. Part IV of the Bill, dealing with the surplus 
lands of thé company, had also been struck out by the promoters. 


Injudicious and Amazing Advoeacy.—Granted the 
high thermal efficiency of the internal combustion engine, a figure 
about twice that of the best steam engines, there is no need to 
spoil a good case by putting forward ill-founded figures and com- 

ing diseimilar sources of power from dissimilar standpoints ; 
yet Mr. E. R. Knowles, in an article entitled The Coming Power,” 
published in our American contemporary and namesake, spoils a 
good case by stringing ill-founded figures together, and adding 
these to a merely passable extract of manufacturers’ catalogues, and 
of earlier and more competent extracts of original tests of the 
thermal efficiency of various heat engines. 

Mr. Knowles writes as though a saving in the cost of fuel were 
the only factor of commercial concern. A sense of perspective 
would be a valuable acquisition to him, and would assist in his 
appreciation of the fact that prime cost, attendance and wear and 
tear all contribute to working costs. 

The worst feature in an article which is lacking in utility to 
those with any engineering experience lies in a table entitled 
" Comparative Coste per Brake-horse-power per Year.” To begin 
with, the arithmetic is disgraceful. While the first line, dealing 
with producer gas, is correct for a year of 300 days of 24 hours per 
day, the second line, dealing with natural gas, is only correct if the 
year ahrinks to 150 days of 24 hours each ; or, if remaining at 300 
working days, these have become shortened to 12 hours each. 
Again, if the cost for crude oil at 4 cents per gallon is $:004 per 
B.H.P.-hour, and for gasoline at 12 cents per gallon is $012 per 
B.H.P.-hour, why should the cost per B.H.P.-year be $16:00 for crude 
oil and $40°00 for gasoline? This would involve a year of 166 
24-hour days in the one case, and a year of 139 similar days in the 
other case. Even more startling is the arithmetic of the Corliss 
condensing engine and of a steam turbine. Here we are given 
$0045 as the fuel cost per B.H.P.-hour and $43:50 per B. E. P.-year. 
Here the year rises unaccountably to 402 days and some odd hours. 
The climax comes in the case of electric power. Why the fuel cost 
should be $:0225 per B. R. P.-hour when a dynamo is coupled to an 
engine or turbine, the fuel costs of which are previously computed 
at one-fifth of this amount per B.H.P.-hour, passes our compre- 
hension. The year in this case pans out at 132 days of 24 hours 
each. 

Surely such a farrago of muddled arithmetic never before appeared 
in & journal supposed to be devoted to electrical engineering. Even 
though this table is embroidered with copybook and catalogue 
sentences, the whole forms unmitigated slush. 


PROCEEDINGS OF INSTITUTIONS. 


A New Single-phase Commutator Motor. 
By V. A. Fxxx, M.LE.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS, March 8th, 1906.) 


(Concluded from page 819.) 


IN the continuous-current machine we obtain sparkless com- 
mutation whenever it ie possible to balance the reactance voltage 
by a voltage induced in the ahort-circuited coil by some external 
means, or simply by the voltage resulting from the unequal dis- 
tribution of the current under the brush. In tht continuons-current 


machine there is only the reactance voltage to provide for; thig - 


may vary in magnitude, but its phase is constant. In the motor 
under consideration we have to deal with three distinct E.M r.'s of 
different phase and varying magnitude. The resultant of these 
three is the one to be balanced, and this varies in phase as well as 
in magnitude. This fact makes it particularly difficult to balance 
it by inducing in the commutated coil a suitable z.w.F. by some 
external means, since that E. u. p., in order to be effective, would 
have to follow the variations of the resultant not only in 
magnitude, but also in phase. At any rate, for small machines one 
must fall back on commutation by means of unequal distribution 
of current under the brush, which at once presents limits to the 
designer. 

At starting, only the first two xX.M.F.'s above mentioned need be 
considered, and, as a rule, the second will be the greatest. As the 
motor speeds up, the third comes into play; being of opposite 
phase to the second, its effect is to diminish the latter. When 
synchronism is reached, these two practically cancel out, and there 
only remains the first, or the reactance E. M. F., to balance. 

Taking advantage of these conditions, and with careful design of 
the rotor, it has been possible so far to dispense with the slip-rings 
altogether up to sizes corresponding to about 50 H.P. at some 400 
revolutions ; such smaller machines ate made on the lines of fig. 11, 
but with only one winding cn the rotor, and without slip-rings. In 


Fic. 14. 


Fic. 13. 


motors of greater power intended for continuous running at full 
load, provision is made for short-circuiting à number of points on 
the rotor winding, so as to relieve the commutator and to be able 
to make a smaller one do. | 

The complete diagram of connections of a- motor for intermittent 
load, and designed to run in both directions (for instance, for 
elevator service), is given in figs. 13 and 14; in this case it 
wil be noticed that the resistances in the field circuit are 
suppressed. In order to reverse the direction of rotation, it is 
preferable to reverse the current through the winding sı. Rotation 
would also be reversed if the current through 8, were reversed; but 
as the tappings must be unequally spaced in the latter, such a course 
would lead to complications in order to restore the proper 
stepping. 

The average results which can be obtained with such motors 
vary somewhat with the periodicity of the supply and the number of 
poles of the motor. "Taking as & basis 50 periods, and what can be 
considered as a norma] number of poles, and further assuming that 
the voltage at the terminals is not raised at starting above the value 
for which the motor is designed, a maximum torque, two to two 
and a half times the normal, can be secured with about one and a 
half times the normal current. The motors will start light with 
&bout no-load current, or not more than one-fourth of the normal 
current. 

The power-factor can always be brought up to unity; this, how- 
ever, may entail a heavier current in the rotor and slightly higher 
losses. On that account the smaller motors are not, as a rule, fully 
compensated, as it does not appear advisable to lower the efficiency 
for the sake of improving the power-factor by some 5 per cent. 
Thus for small machines up to 6 or 7 H.. the power-factor is only 
raised to 0'7 or 0'8 at no-load, reaching 0'9 to 0°94 under load. The 
power-factor curve rises very rapidly at first, and as the load 
increases it remains nearly constant. 

The larger machines are designed for a power-factor seldom fall- 
ing below 0'9 and reaching 1; these can be made to take a leading 
current when desired. 

The efficiency of these compensated motors closely approximates 
to that of asynchronous machines with squirrel-cage rotors. 
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In the smaller sizes it falls some 2 to 3 per cent. below the latter. 
In the larger sizes the efficiency quite equals, and sometimes, for a 
large number of poles and high frequencies, materially exceeds that 
of the corresponding asynchronous motor. 

Altering an ordinary asynchronous single-phase motor to tbe con- 
struction which we have described will increase its output from 30 
to 40 per cent., besides vastly improving its power-factor; but the 
increased output and the better power-factor of these machines do 
not entirely compensate for the incrensed losses. 

The behaviour of these compensated machines under normal 
running conditions is interesting, and differs in many respects from 
that of the ordinary asynchronous induction motor. 

Thus, for instance, at no load thé speed is, as a rule, a little above 
the synchronous. At full load the drop in speed reaches about 10 
per cent. in the smaller sizes, where no means of short-circuiting a 
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number of points of the rotor winding, independently of the com- 
mutator, are provided. In the larger sizes, where independent 
short-circuiting devices are employed, the slip approximates more 
nearly to that of the ordinary asynchronous motor. When heavily 
overloaded, the speed may drop to about two-thirds of the syn- 
chronous before the motor will pull up. This great drop acts as a 
safety-valve to some extent, and prevents the motor from falling 
out of step under momentary heavy over-loads. 

The starting gear for the smaller machines simply consists of a 
3-pole 2-throw switch. Asa rule 8, the stator series field winding, 
is provided with two tappings besides the beginning and end: 
these are taken to four terminals; the end is joined directly to the 
beginning or end of the s, winding, according to the direction of 
rotation required. In the starting position the switch is connected 
to one of the three free terminals of the series field winding 82, 
the choice depending on the torque required. In the working 
position the s; winding is entirely cut out, and the shunt circuit 
closed on the s, winding. It is, of course, best to throw the switch 
over into the working position at the time when the motor has 
reached its normal speed, but no damage or undue rush of current 
will result if the exact moment has not been correctly estimated. 
If the motor starts light, the switch can be thrown over a8 soon as 
the motor has made a few revolutions ; if left jin the starting posi- 
tion the speed will rise to, perhaps, 20 or 30 per cent. above the 
synchronous, but will at once fall to the normal on the switch 
being brought into the working position—there will be a momen- 
tary rise in the current not exceeding 25 per cent. If the motor 
starts under load the switch can be thrown over at any time after 
the motor has reached, say, a third of its normal speed. This 
margin is certainly sufficient, even when the motor is operated by 
unskilled men. If the motor does not start at all in the first posi- 
tion, it is useless to throw the switch over, as this will only cause a 
short-circuit. i 

Larger motors are provided with controllers connected according 
to figs. 13 to 14. The current is switched on gradually, and the 
motor starts according to the torque required on the first, second, 
orthird point. With such a controller it is possible to regulate 
the speed of the motor to a great extent. If the s, winding is only 
in circuit on the last point, then on all the others the motor will 
have a series characteristic. If this winding is kept in circuit, then 
the speed, even at no-load, can be greatly reduced by moving the 
controller back; that reduced speed will, however, not be main- 
tained nearly constaut under load, but will fall off much in the 
same way as the speed of a shunt motor with weakened field. This 
drop will be the greater the more of the S2 winding is awitched into 
circuit. Under these conditions the power-factor and efficiency fall 
off to about two-thirds of their normal value. 

A number of curves are appended which have been obtained by 
actual tests on some of the smaller motors built. 

The motor No. 1 was built into the frame of a standard 50-cycle 


* 
Fig, 18.—Moror No. 2; 250 


four-pole machine, which, as an asynchronous squirrel- cage single- 
phase motor, gives 2 B.H.P. continuously, at some 1,460 revolutions, 
It was fitted with an experimental continuous current armature. 
aud tested both as a plain shunt induction motor, with a rotor 
short-circuited along two axes stationary in space and displaced by 
rao degrees (see fig. 1), and as such an induction motor, with the 


(See 


"evi of the improvements described in this paper. 
g. 14. 
The armature was not of the most suitable design, but as the same 
one was used in both cases, the comparison is fair, and clearly shows 
the enormous advantage of the compensation. The curves relating 
to the first test are shown in fig. 15 ; those relating to the second, 
in fig. 16 (p. 863). It can be scen that the adgition of the author's com- 
pensating winding 
caused the no-load 
current to fall from 8:8 
to 3°7 amperes and the 
power-factor to rise 
from 0°38 to 0°78, while 
the maximum efficiency 
rose from 323 per 
cent. to 49:5 per cent. 

Whereas without com- 

pensation the output 

at maximum efficiency 
. Was 07 B. H. p., with 
compensation it reached 

1:25 B. H. p. In the first 

case tbe speed dropped 

to 1,235 ; in the second, 
and notwithstanding 
the greater output, to 
only 1,285 ; the respec- 
tive power-factors being 

0:665 and 0:035. With 

a more satisfactory 
armature, the compen- 
sated motor gives a 
continuous output of 
125 B. H. p., and sbows 
a smaller drop in specd. 
The efficiency in this 
case is about 3 per cent. 
less than that of the 
corresponding squirrel- 
cage motor. 

In most of tbe curve 

| sheets included in this 
paper it has been found conducive to greater clearness some- 
times to place the zero of some of the vertical scales on different 
levels. Attention is drawn to this in order to avoid possible mis- 
undersfandings. é 

A comparison between an asynchronous induction motor with 
squirrel cage and a motor of this new type is afforded by figs. 17 aud 
18. The same frame, No. 2, has been used in beth cases; it is that 
of a standard single-phase motor giving continuously 1:5 B. H. P. at 50 
cycles and about 1,460 revolutions when wound for four poles. This 
machine had never been built with six poles, on account of the had 
performance expected at the lower speed. ; 

As an experiment it was wound for six poles, and the result of the 
tests is shown by the curvesin fig. 17. The machine in this form ia 
of no practical value, as can be gathered from these curves, and it 
gets too hot. The densities would have to be much reduced to 
keep within the limits of temperature rise, and to reduce the no- 
load current as far as possible. With six poles an output of about 
0'95 B.H.P. could be obtained, with a no-load current of not less 
than 70 per cent. of the full-load value. 


t 2.5 An. 


ots, 50 CYCLES. 


<n 


Preliminary tests showed that sufficiently good results would be 
obtained with the addition of the authors improvements. This 
stator was re-wound for 250 volts (to suit a certain supply circuit), 
the densities being lowered by 4 per cent. The result was a good 
commercial machine, and is illustrated by the curves in fig. 18. In 
this form 1:3 B. H.P. can be obtained continuously from that frame 
when wound forsix poles. Comparing the two sheets of curves, 
and reducing the stator current of the first to 250 volts, we find that 
at no-load the speed has risen from 950 to 1,060, the power-factor 
from 0'2 to 0°78, whereas the current has fallen from 7 to 25 
amperes. At full load the speed is now 950 instead of 960, the 
power factor 0:952 instead of 0°68, the current 6°8 instead of 9 am- 
peres, the efficiency 59:5 per cent. instead of 62°5 per cent., whereas 


— — UU MUNDI aa nnn d 
vol. 58. No. 1,487, May 23, 1906.] THE ELECTRICAL REVIEW. 863 


; r 


FiG. 15. Moror No. 1. 


. 


* 
22 a — A 


e 
Q 
z 
- 
à 
8 
Co 


85 CYCLES. 


8 
<1 
8 
3 


BN -HHRRHD . 


TALL 


I 
E 
E 
E 
la 
T 
ii 
T 
il 
Ay 
T 
T 
il 
J| 
i 
T 
dd 
11 
M 
i" 


le 


Fig. 21. Moron No. 3. 
150 Vouts, 85 CYCLES. 


""NP/ ANB 
INPZ acu 
LAY 


AN 


AHHH 


Fic. 16. 


€ 
iyi | II 


NV 
-LELLRNENELISPLIIBSILDTA: 


„„ 
2 
r 


ES 24. 


EN 
ChE et 4252852252221: 


IE 
e 


the maximum torque which the motor can exert 
before pulling up has risen from 1 76 to 2:25 
mkg. The maximum output, which, of courae, 
takes the sreed into consideration, has only 
increased by some 8 per cent. "This improved 
motor, which is one of a standard series, easily 
starts with a pull of 2:5 mkg., that ie, 2:5 times 
the normal, while there is no sparking at the 
commutator either at starting or under normal 
running conditions. 

Motor No. 3 shows another case where an 
ordinary squirrel-cage single-phase motor abso- 
lutely fails, whereas the new compensated ` 
mo“ or gives excellent results. Frame and 
winding are identical in both cases. The 
results with the squirrel cage are shown in 
fig. 19, those with the new motor connected 
as in fig. 14 sre illustrated in fig. 20. The 
frame used is that of a standard single-phase 
four-pole motor genera)ly wound for four poles 
50 cycles, and giving under these conditions 
6 B. H. p. continuously. This frame was. now 
wound for 8 poles and 85 cycles; the test 
with the squirrel] cage showed that the machine 
was practically useless, whereas thc results 
obtained with the new arrangement are quite 


good. ‘This particular machine was designed 


for intermittent load. A comparison of the 
main data shows the following results at no- 
load ; the speed of the tquirrel cage wag 1,270 


' as against 1,355, the no-load current 41 as 


against 12:8 amperes, the power-factor 0°19 as 
aga'nst unity. The maximum B. H. p. available 
was 5'5 and 8 respectively, so that the squirrel 
cage could not be worked normally at the 
required normal load.of 5 H.P. The maximum 
efficiency is better by 2 per cent. for the com- 
pensano moter, reaching 66 p«r cent. at full 
oad 

The curves, fig. 20, also show the variatic n 
in the rotor currents in the c and D axes, as 
well as the value of the auxiliary E. M. . (D 
volts) impressed on the p circuit. It. had 
already been said that the overload capacity 
of these motors depended greatly on the value 
of this E.M.F.: in this case the experiment waa 
tried. With 10°38 auxiliary volts on the D 
brushes the power-factor was unity, the speed 
1,266 revolutions, the output 7:07 B.H.P. at 
631 per cent. efficiency, and the overload 
capacity 9 B.H.P. The current in the D axis 
rose to 11055, that in the c axis to 1745 
3 It is owing to this large current in 
the latter axis that the efficiency was a little 
lowered. At lighter loads the current taken 
by the motor was leading. These last results 
have been added with the object of showing 
that care must be exercised in the predetermi- 
nation of the auxiliary E.m.F.: if this be chosen 
too high the efficiency. might suffer. for. the 
reasons already set forth. Particular care is 
required when high densities are adopted. 
The current in the field axis follows the same 
laws as an ordinary magnetising current. 

In fig. 21 is shown a set of curves illustrating 


' the starting performance of motor No. 3. The 


point of the starting switch to which this set 
of curves corresponds is one for which the 
proportion of ampere-turns in the s, and 8, 
windings is as 1to 3:5. Similar sets of curves 
would be obtained for other points of the 
starting switch. 

The full-line curves illustrate in detail the 
performance of the motor with varying load 
as a series-induction motor (D circuit open). 
The speed for any given torque could be in- 
creased or decreased by moving the switch 
forward or backwatd. The dotted curves were 
obtained by gradually closing the shunt 
exciting circuit, beginning with & resis'ance of 
half an ohm in circuit when a speed of 860 
revolutions (two-thirds of normal) had been 
reached, reducing this to 15 ohm and then 
cutting it out altogether. It is seen that the 
available torque never sinks under 2°78 mkg., 
which corresponds to the full-load, and that 
the speed curve is regular enough for all pur- 
poses. The maximum torque obtainable, how- 
ever, only just reaches twice the normal. 
The auxiliary R. x. . employed was tho normal 
— i.e., 65 volts, and was practically constant. 

It remains for us to deal with a modifica- 
tion of this motor, capable of developing with- 
out increase of pressure at the terminals, and 
without starting apparatus of any kind, a 
torque at starting at least four times the normal 
on circuits of 50 periods. This machine is par- 
tícularly well suited to do duty where a series 
characteristic is required, and since it can be 
converted into a constant-speed machine at 
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any time and with the greatest ease, it is also suited for ordinary 


work, more particularly, however, for elevator service on high 
periodicity circuits, and where specially great starting efforts are 
needed, together with freedom from racing. 

It has been shown that the rotor winding in the axis D D is made 
use of in the shunt-induction machine as the field winding. It is 
clear that if it can be used as a shunt-exciting winding it can be 
also used as a series-exciting winding. The authcr has found that, 
for the purpose of starting and speed regulation, a very marked 
improvement can be secured by connecting the rotor windipg along 
the axis D D in series with the field winding 84 disposed on the 
stator, and also in series with the transformer winding 31. Going 
a step further, he also connected the winding 8, providing the 
auxiliary E. u. F. for improving the power-factor when working at a 
conetant speed, in series with the windings already enumerated. 
These connections are shown diagrammatically in figs. 22 and 23 for 
both directions of rotation. j ` 

By this change of connections the nature of the machine is not 
altered in any way ; it is still nothing more than a series-induction 
motor. As before, the stator group Sı induces the armature 
current, but instead of allthe motor field winding being disposed 
on the stator, part of it is also disposed on the rotor; the rotor 
winding itself, in the axis D D, doing duty as such. 

The winding ss has a small E.M.rF. generated in it, which is 
co-phasal and of the same direction as the k M.F. impressed on the 
motor, and consequently increases the total active E.M.F. The 
advantages secured are manifold. As before, the machine can be 
designed to take as little current as may be desired on the first point 
of the starting-switch without the help of external resistances, trans- 


formers, and the like, and with fewer turns in the group 8, than 


were previously required. "Whereas before, when the rotor field wind- 
ing was not in series with the stator field winding, the starting torque 
fell to zero as soon as all the stator field winding was cut out, now tke 
starting torque reaches a maximum at that point. This last differ- 
ence is of extreme importance for heavy work, and particularly so 
for lift work. 

The phase of the E.M.F. due to Sg tends to coincide more and 
more with the motor field as the motor speed increases. The field 
brushes p, which before were idle during the greater part of the 
Starting period, are now made use of from the very beginning, and 
with the greatest benefit. As to the conversion of the motor into 
a shunt induction machine, it is almost simpler than before; all 
that is necessary is to short-circuit gradually or suddenly, the points 
in the connections marked 5 and 6. If a resistance w is connected 
in parallel to these points, the speed can also be regulated to some 
extent by its help. The higher the resistance, the nearer will the 
characteristic of fhe motor approach to a series characteristic. A 
reduction of this resistance tends to bind the motor more and more to 
its natural constant speed, decreasing its speed if the same happens 
to be above the natural, and increasing it if it happens to be below 
the natural. 

For the purpose of short-circuiting the points 5 and 6 at 
approximately the natural or synchronous speed, the author has 
devised a very simple centrifugal arrangement which can be fixed 
on the motor shaft outside the frame and which secures a quick 
make and break; in this way the controllers for lift work, for 
example, are greatly simplified. Such a short-circuiting device will 
operate well within 15 per cent. (up or down) of the prescribed 
speed, so that every shock is absolutely avoided. It is only necessary 
for the various windings which have been enumerated to be in 
Series relation to each other; they need not be connected in series 
directly, it being possible and sometimes very useful to intcrpose 
series transformers. 

As an illustration of the advantages to be gained by this improved 
means of starting, some tests carried out on No. 3 motor are 
graphically reproduced in fig. 24. The transformation ratio from 
stator to rotor was 2:6 to 1. Notwithstanding that no transformer 
was used to feed that part of the field winding which is disposed on 
the rotor, the connections being exactly as shown in fig. 22, the 
improvement secured is very marked indeed— with the same start- 
ing current a 27 per cent. greater torque was obtained; in other 
words, a torque 2:5 times the normal, with rather less than twice 
the normal current, and this with & small eight-pole motor on an 
85-cycle circuit. Apart from this, the properties of the motor as a 
serics-induction machine (full lines) are vastly improved, the 
maximum power-factor rising from 0°82 to 0:975, the maximum 
efficiency from 57 to 66 per cent., and the maximum B. H.P. from 
6:56 to 7˙6. i 

The dotted curves show what would happen if the centrifugal 
device referred to acted at 15 per cent. below the normal speed. 
In order to carry out this test the rise of speed was watched on a 
tachometer, and the points 5 and 6 were short-circuited at a speed 
of 1,100 revolutions. The transition to shunt operation is even 
more perfect than in the previous case. 

Traction motors have been built and tested, viving excellent 
results. These machines have a very high power-factor and com- 
mutate well. Comparatively good efficiencies have also been 
secured; that of a 60-5.H.P. motor at 500 revolutions reaching 82 per 
cent. for 40 B. H. P. and 86 per cent at full load. The author hopes 
shortly to have an opportunity of publishing a more detailed account 
of this special work. 


H.-B. Lifeguards.—M Essns. Hupson & BOWRING, LTD., 
have received orders for lifeguards for cars at Torquay, 
Mexborough, Swindon and Port Elizabeth, and for the Dublin 
locomotives. They have also received repeat orders for Derby, 
Croydon, Gosport and Farcham. l ü 


NEW PATENTS APPLIED FOR. 


Compiled expreesly for this journal b W. P. THOMPSON & Co., Electrical Patent 
Agents, 899, High Holborn, on, W.C., and at Liverpool, to whom al! 
inquiries should be addressed. s 


10,622. Improvements in leading-in wires for electric incandescent lamps. 
B. O. CowrER-Cores. May "th. i 

10,630. ‘‘Improvements in controlling gear for electric cranes and like 
hoisting apparatus.“ W. Dixon. May 7th. 

10,689. “ Improvements in apparatus for starting up synchronous alternating 
current dynamo-electric machines." Bruce PEEBLES & Co., LTD. and 
J. L. LA Cour. May 7th. 

10,654. Improvements in outlet or junction boxes." C. C. SIBLEY and 
G. A. Lutz. May 7th. (Complete.) 

10,655. Improvements in elbows for conduits for electric wires." C. C. 
SiBLEY and G. A. Lutz. May "th. (Complete.) 

10,674. ‘‘ Improvements in and relating to electrie trumpets and the like.“ 
B. SETrEOAST. May "th. (Complete.) 

10.6814. Improvements in and relating to dynamo-electric machines.“ THE 
BRrrisH THomson-Houston Co., LTD. (The General Electric Co., United 
States.) May 7th. 

10,702. ‘* Improvements in supporting devices for telephone apparatus.“ H. 
SrrToN-JoxE8. (H. Boas, Germany.) May th. (Complete.) 

10,708. ‘‘ Improvements in adjustable suspenders for electrical devices.“ A. 
BERRY. (Date applied for under Patents Act, 1901, July 11th, 1906, being date 
of application in United States.) May 7th. (Complete.) i 

10,719. ‘* Improvements in sparking plugs for internal combustion engines 
which are fired by magneto-electric machines." T. GREVES. May 8th. 

10,778. Improvements in electrical safeguard indicator apparatus for reil- 
way points, signals and the like.” SIEMENS & HALSKE AkT.-GEs. (Date applied 
for under Patents Acts, 1901, September 2nd, 1905, being date of application in 
Germany.) May 8th. (Complete.) 

10,795. Improvements in and relating to commutators for dynamo electric 
machines.“ ThE BnirisH. THoxsoN-HovsroN Co., Lro. (The General Electric 
Co., United States.) May Sth. 

10,802. Improvements in and relating to the electrolytic deposition of 
metals." S. O. CowrEkR-CoLES. May 8th. 

10.8123. Improvements in or connected with dyramo-electric generators, 
electric motors and other electric apparatus." W. K. MELDRUM. May 9th. 

10,819. An improved terminal for making electrical connections." H. E. 
Bach. May 9th. 

10,826. A beam or girder clip for supporting electrical conduits, gas or 
other pipes in ferro-concrete or other buildings." J. H. WINTER. May 9th. 

10, 861. Improvements in electric meters." C. Fery and E. Grassor. 
May $th. (Complete.) - g 

10,863. “Improvements in and connected with telephones, phonographs, 
sound horns and the like." C. JoLx. May 9th. 

10, 904. Improvements in machines for use in the manufacture of incan- 
detcent electric lamps." Tue British THomson-Hovuston Co., Lrp. (The 
General Electric Co., United States.) May 10th. 

10.980. **A cable finder and pulley guide for use in connection with electrical 
traction." T. Farrar. May 10th. ; 

10,957. “Improvements relating to vapour electric apparatus." P. H. 


 Tuoxas. Date applied for under Patents Act, 1901, May llth, 1906, being 


date of application in United States.) May 10th. (Complete.) 

10,962. Improvements in ignition apparatus for internal combustion 
engines.“ W. MirLs. May 10th. 

10,976. Improvements relating to electric conductors." H. H. LAKE. 
(The Parker-Clark Electric Co., United States.) May 10th. (Complete.) 

10,981. An improved protecting device for the sparking plugs of interna 
combustion engines." W. R. MacboNALD. May 10th. 

10,993. "Improvements in connection with dynamo-electric machines.“ 
ELEKTRIZITATS ACTIEN GESELLSCHAFT VORM. W. T AHMEYER & Co. (Date applied 
for under Patents Act, 1901, May lith, 1905, being date of application in 
Germany.) May 10th. (Complete.) 

10,996. Improvements in electric signals for railways.“ J. B. LinkBack. 
May 10th. (Complete.) 

.11,028. ‘Improvements connected with electric tail lamps for motor-cars.’’ 
G. J. Jackson. May lith. 

11,042. "Improvements relating to electric heating apparatus." A. CLARKE. 
May 11th. 

11,058. ‘Improvements in electric circuit breakers.” G. G. Stott. May 
llth. (Complete ) : 

11.081. Improvements in connection with dynamo-electric machines." 
EI. ECT IZ ITA TS Act.-Ges. vonM W. LAHMEYER & Co. (Date applied for under 
Patents Act, 1901, May 12th, 1905, being date of application in Germany.) May 
lith. (Complete.) T 

11,102. Improvements in insulating material and in methods of manu- 
facturing the samer Tur British THOMSON-HovsTonN Co., Ltp. (The General 
Electric Co., United States.) May lith. 

1,114. "Improvements in wireless telegraphy and telephony.” E. R. CLARKE, 
May lith. ; 

11,149. “Improvements in electrical cables.” BRITISH INSULATED AND 
HELSBY CaB_Les, LTD., and G. H. NISBETT. May 12th. (Complete.) 

11,167. “I uprovements in or relating to telephone and other electrical equip- 
ments for the use more paiticu'arly of divers." J. HoLAuAN. May 12th. 

11,177. ‘Improvements relating to electric fuses for firing guns." A. W. 
FELLOWES-GORkDON. May 12th. 

11,181. *'Electro-magnetic automatic interrupter.” ^ SIEMENS Bros. & Co., 
Lip. (Siemens & Halske Akt.-Ges. Germany.) May 12th. (Complete.) 

11,182. ‘Improvements in electric switches.“ E. N. Bray and Bray, 
MARKHAM & Reiss, LTD. May 12th. . : 
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Copies of any of these Specifications mag be obtained of Messrs. W. P. 
. Co., igh Holborn, W. O., and at Liverpool, price, poet 


free, 9d. (in stamps). 


1905. 


PROTECTION OF ELECTRIC CIRCUITS FROM EXCESSIVE VOLTAGES. Siemens Bros. 
and Co. (Siemens Schuckertwerke Ges.) 2,794. February 8th. 

ErnkcrRiC Arc Lames. British Thomson-Houston Co. (General Electric Co. 
11,248, May 30th. 

INSULATORS FoR ELECTRIC CONDUCTORS SUCH A8 THE LIVE RaiLs or ELECTRIC 
TRACTION SYSTEMS. R. N. Redmayne. 11,344. May 30th. 

ELECTRICAL PHASE INDICATORS AND OTHER INDUCTION INSTRUMENTS. M. B. 
Field. 12,191. June 15th. 

Coin-FREED APPARATUS FOR THE SUPPLY OF Gas, ELECTAICITY AND THE LIKE. 
J. M. Tourtel. 13,490. June 29th. 

ELECTRIC Hoists SCITABLE FoR USE on WansHIPS. Clarke, Chapman & Co. and 
H. Walker. 13,577. July lst. 
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PETROL.ELECTRIC OR PLAIN ELEC- 
TRIC RAIL MOTORS? 


j 


IN 1901 Mr. Dawson discussed in the Street Railway 
Journal the merits of all the independent rail cars then in 
use. He showed how experience in Italy, France and 
Wiirtemburg had resulted in the condemnation of accumu- 
lator cars ; how steam cars were in use in Belgium, France 
and England ; how the N.E.R. were experimenting with 
the petrol-electric system, and finally, how he emphatically 
recommended the plain petrol drive. The Editor backed 
that recommendation. 

In the same year a valuable report of 78 pages was pre- 
sented by Herr Ziffer to the Thirteenth Conference of 
the International Union of Tramways and Light Railways. 
This covered the whole field of practice in independent rail 
motors, and included an account of what may be called 
dependent electrical operation, as distinct from self- 
contained petrol-electric or accumulator. cars. In the 
conclusion of this report, Herr Ziffer sums up in favour 
of steam traction, and prefers a system of light locomotives 
rather than the self-contained steam-driven car. His 
objections to petrol motors include complexity and delicacy 
of mechanism, great loss of energy due to the presence of 
gears, nauseating smell of the exhaust, noise, jerks and 
vibration, besides limited range of speed and small overload 
capacity. 

‘Gas motors and accumulators are not in the running, and 
alcohol motors are not out of the trial stage, but evidently 
he has hopes that the recent trials of dependent electric 
cara, especially those to which high-tension alternating 
current is transmitted, may give economical service. 

Mr. F. Hild declares in a paper read before the Iowa 
Street and Interurban Association (Street Railway Journal, 
May 5th) that the fight for the particular field of transit 
which everyone admits to be best served by single cars or 
very short trains, is between the petrol-electric and the 
„Standard“ electric systems, being thus in opposition 
to Messre. Dawson and Ziffer. It must be remembered, 


however, that he is writing in 1906, while the others 


wrote in 1904. 
propulsion at that time that the N.E. Railway experimental 


coach was the only example to hand, and very little more 
than preliminary trials had been made of any dependent 
electric system for this service. 

The United States have gone ahead since then, and Mr. 
Hild mentions the Burlington, Delaware and Hudson, Lake 
Shore, and St. Joseph Valley Railways, as experimenting 
with the mixed system, while the Union Pacific is trying the 
direct petrol drive, and the Ohio River and Columbus Rail- 
way a steam cur. 

The tendency in England is Krona towards the steam 
rail car, so that the ultimate decision of the world, if there 
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So little had been done in petrol-electric 
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ever be such a thing, will be a speculative point for some 
time. 

Mr. Hild considers the independent car at a disadvantage 
as compared with the dependent electric car on the following 
points. — | 

Total weight, weight per seat, and, we may add, initial 
cost and maintenance of track. | ! 

Acceleration and schedule speed. 

Attendance, maintenance, complexity and reliability. 

Overload capacity, size of motor and load factor. 

Reciprocating motion. 

Noise. 

He compares the working costs of petrol-electric and 
dependent electric, and finds that the former is 5:3d. per 
car-mile against 2:07d., but the latter remarkably favourable 
figure for cars weighing 30 tons run over 25 miles of route 
at 25 miles per hour may be taken with some reserve. It 
is noteworthy that the losses in the return circuit seem to 
be ignored, whilst the efficiency of the single-phase motora 
of the dependent car is assumed to be equal to the efficiency 
of the b. C. motors of the petrol-electric car. 

Going on to compare first the capital costs and then the 
total costs of the two systems under similar conditions and a 
run of 900 miles per day, we get :— 

CAPITAL COST. 
1. Independent— 
4 motor-cars and two trailers . . £14,300 
2. Dependent— f 
Power plant » xou pe : £9,000 
One sub-station — ... 2m „ " " 400 


Distribution system 9,600 
4 cars and 2 trailers 7,200 
Rail-bonding 1,250 
£27,450 
Working Cost— | 
1. Independent ... 75d. 
2. Dependent 3:03d. 
Total Cost per Diem 
(1) (2) 
Working... 855 zs ii p . . £263 £10:89 
Interest and depreciation at 10 per cent 4'06 7:52 
£3036 £1841 


thus showing a saving for the dependent system of about 
£4,500 per annum. 

Carrying the same sort of calculations further, and 
bringing into them steam trains, each consisting of a loco., 
tender and two cars, Mr. Hild finds that the petrol-electric unit 
is the cheapest for anything under 300 miles per diem, that 
the steam train beats the dependent electric up to 100 miles 
per diem, but that for anything over six round trips (300 
miles) the latter outruns all competitors by an always 
increasing margin. | 

We do not apprehend the author's reason for taking such a 
comparatively heavy steam unit, and would much rather have 
had him use something more like our familiar and successful 
G. W. Railway rail cars. Moreover, the capital cost of the 
generating plant looks ratheron theside of skimpiness, consider- 
ing that provision has to be made for four 120-n.r. cars and 
two trailers, and that the load-factor of such an outfit will 
be miserably small. 

Nevertheless, we must give Mr. Hild credit for knowing 


his own conditions, which are not likely to be as exacting as 
we might expect to meet here; and we consider the paper. 


the genuine product of an open mind which courts rather 
than defies criticism. 


Wk publish this week a revised list of 
South African electricity works and tram- 
way undertakings. We have every hope 
that these tables will be of as great 
interest to central station engineers, electrical manufacturers 
and others, as on a previous occasion, and we take this 
opportunity of tendering our thanks to South African engi- 
neers who so willingly supplied the various data. — In 
comps eon with our first list published in the ELECTRICAL 
Review of September 30th, 1904, the list is much 


South African 
Hleetrleity 
Works. 
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extended, stations that were then in progress being now 
in operation. The fact that there are none in progress now 
(other than Johannesburg and Port Elizabeth, both of which 
are already giving a limited supply) is accounted for by tl:e 
trade depression, which, unfortunately, still exists in South 
Africa. The schemes in contemplation have failed to increase 
in number through the same cause, but we note that some 
are of an important nature, and in view of the rapid growth 
of engineering in South Africa we have reason to believe 
that English engineers will not be behind-hand in following 
up such matters. It is well known that English engineers 
are now carrying out the largest electrical scheme in South 
Africa, that of Johannesburg, where the adoption of gas- 
driven electrical machiuery on such a large scale is a new 
departure in central station practice, the results of which will 
be watched with much interest. It is especially interesting at 
this time, when the use of overhead mains is beg advocated 
in England, to note that the majority of South African towns 
have adopted overhead mains for low-tension distribution, 
without which it would not have been commercially possible 
to supply the smaller towns, whose populations are only from 
2.000 to 3,000. | 

For the Rand supply it seems that we may expect impor- 
tant developments almost immediately. The Rand Central 
Electric Works Co., which had considerable difficulties to 
contend with, is now doing well, as will be seen from a 
report in our ** City Notes" pages this week. The company 
is on the alert preparing for the competition which, with 
some justification, it anticipates. 

Though storms are very severe in Africa, little trouble is 
experienced from lightning, owing to proper protection being 
provided in the shape of arresters and guard wires; and 
accidents to the public are of rare occurrence, for, with a 
careful patrol of the lines, it is n simple matter to maintain 
them in a state of efficiency. 

Aliwal North, in Cape Colony, holds the unique position of 
being the only municipality generating electricity solely by 
water-power. Cape Town hag water-power for a supple- 
mentary supply. There are a few other private water-power 
plants in operation, but generally the use of water is of a 
restricted nature, owing to the dry seasons experienced. 


: Ir has been proposed that steam should 
iore be used to drive a turbine by first con- 
densing it in a jet of water in an injector 

and using the comparatively slowly moving jet of water 
to drive an impulse wheel or other form of water motor. Mr. 
Neilson scouts the idea in Power because, if, by dilution 
with water, the weight of working fluid is doubled and its 
velocity is halved, its capacity for doing work will be 
quartered, whereas, if steam were used on a wheel run at 
half speed, not more than 25 per cent. of loss would be 
incurred. While this is perfectly true, the fact remains 
that the leakages of a turbine and the ineffective work or 
eddy currents set, up by indirect flow and improper impinge- 
ment are large detractors from efticiency, so that the dilution 
idea, though hardly likely to succeed, might not on trial be 
found so far behind as the application of theoretical 
reasoning seems to show. The trouble is that the velocity 
of steam is so great that no mechanism has. successfully 
solved the problem of dealing with it in kinetic mass 
energy. The piston engine deals solely with the kinetic 
molecular energy of the steam, and the molecules being 
perfectly elastic so long as they are dry the piston engine 
represents a more scientific method of using steam than 
does the turbine. Indeed, had we had only the turbine 
and some believer in the kinetic theory of gases had just 
discovered the piston engine and the method of employing 
molecular bombardment to cause movement in that piston, 
he would probably have been regarded as a man of genins. 
Now in a piston engine no molecular energy is lost by useless 
bombardiu.c.t of the sides of the cylinder unless these are 
colder than the molecules, when the molecules are robbed of 
elasticity and fail to rebound so perfectly and give us the 
phenomenon which we call cylinder condensation. In the tur- 
bine the designer endeavours to induce the gaseous molecules 
to travel in parallel lines, and so far as he can do this he 
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obtains effective work from them. But they do not readily 
flow in parallel lines and there is a good deal of confused 
movement and loss of energy, for it must not be forgotten 
that a backward eddy will obstruct the rotation of the 
wheel. The De Laval steam turbine is more scientifically 
correct than any turbine of multiple rings can be. In an 
outflow nozzle steam can be directed to flow with some fair 
approximation to molecular parallelism, and its kinetic 
energy is taken out of it at one pass. But in a multiple-ring 
turbine there are no jet-forming guiding nozzles, and all the 
passage way of obstructing blades is more or less obstructive 
and unscientific. The Laval suffers because it cannot be 
allowed to move as fast as it ouglit to do, or at half the jet 
velocity. Theory would point to a series of Laval wheels cach 
with its forming nozzle, aud some of the now numerous ty peg 
of turbine approximate to this condition. Tbe whole subject 
bristles with difticulties from every point, but in whatever way 
a solution may be attempted, the great fact remains that the 
turbine is a rotary machine, aud as such makes a claim 
on engineers who have done most of their mechanical work 
by means of simple rotating bodies such as wheels, spindles, 
&c. Designers of turbines should not overlook the reasons 
why the reciprocating steam engine falls so far short 
of what it ought to accomplish, and one of the main reasons 
is, Of course, the failure of the cylinder walls to throw off 
the molecules with their full heat elasticity. Those which 
strike the moving piston must obviously fly back with less 
velocity because the piston is moving, and this is how they 
give up energy to the piston, for they strike it with a 
velocity v and leave it with a velocity v — v, so that the 
energy lost is (2 v v — /), or practically 2 v v, since « is so 
very small as compared with v. So also should the turbine 
avoid the causes which may produce similar effects. 


Mr. W. P. Hancock’s article on this 
subject in a recent number of Cassiers 
Magazine suggests at the outset that the 
authors talents would be more adequately remunerated in 
another sphere than engineering. Literary coruscations of 
the following types are suggestive of the solicitous inquiries 
prefacing a request to buy “somebody’s pills.” In the 


author's exact words: Are you looking closely after some 
of the very important items of power house operation which, 
generally speaking, are not discussed very much in detail? 
For instance, consider the matter of fuel. Are you 
provided with coal-handling apparatus which will enable you 
to unload the fuel quickly and at low cost, and also such 
handling apparatus as will enable you to handle over from 
10,000 to 75,000 tons of fuel in case there is a tendency 
towards heating? .... How about the repairs in the 
boiler room? Are you keeping them up just where they 
ought to be kept? Have you acquired the habit of saying 
‘We cannot afford to fix that matter up now, not until next 
month’? .. . Does vour cylinder oil cost too much or 
too little? It is perfectly possible that either one of these 
conditions may exist . . . . Are you using a very cheap 
cylinder oil, so cheap, in fact, that you must send through to 
the inner parts of the unit an abnormal quantity?“ 

Despite these flavours of the advertisement column, the 
advertisement does not follow. While disclaiming any desire 
for pedantry in regard to the composition of literary work of a 
technical character, we at first thought of asking the author 
whether he was addressing his remarks to the British or 
American readers of that magazine. On reflection we 
concluded that the chief of an English central station who 


Power House 
Economies, 


needed to be addressed in the following terms was about as 


common as the Jabberwock. Mr. Hancock asks,“ By the 
way, how do the engineers and switchboard men co-operate ? 
In other words, how are the units being loaded ? Are you 
getting such a low load on some units that the consumption 
of steam and oil is wasteful ? Can you not step inside at 
times and try to see how the load could be better divided, so 
that you could operate to a better advantage as to economy? 

With insular conceit and unwrung withers we can express 
the hope thut those trans-Atlantic engineers who need to 
have the elements of central station economy taught them in 
this guise, will soun learn the lesson the author teaches in 
such a striking manner. 


THE “VICKERS-HALL” SYSTEM OF 
ELECTRIC LIGHTING FOR RAILWAY 
CARRIAGES, 


THE problem of lighting railway carriages by electricity has 
occupied the attention of inventors for at least a score of 
years, and has come prominently to the fore of late—partly, 
no doubt, owing to the dangers inherent to the use of gas 
and oil, which have been only too clearly demonstrated in 
recent railway accidents. The only system that has been 
adopted in practice to any important extent is that in which 
the current required is generated by a dynamo driven from 
the car axle, provision for lighting during stoppages being 
made by means of accumulators charged from the dynamo. 
Coaches lighted on this system are self-contained, and, by 
means of various automatic devices, can be made to run 
without any attention beyond switching on the lights as 
required, and an occasional inspection of the apparatus. 

The chief difficulties to be overcome are the following :— 

1. Provision must be made to allow the dynamo to 
generate current always in the same direction, whatever its 
direction of rotation. 

2. The dynamo must be automatically switched in as soon 
as its voltage 1eaches the correct amount, and switched out 
again when it falla below that value. 

3. As the speed of the car axle -varies considerably, the 
variations of voltage naturally due to this must be either 

' obviated, or, at all events, minimised to such an extent as to 
be negligible. | 

Various contrivances have been introduced to overcome 
these difficulties. Some makers have effected the automatic 
processes mechanically, others electrically ; each method 
has its advantages and disadvantages. In the “ Vickers- 
Hall " system, which is here described, a combination of the 
two methods is adopted, with a view to securing the chief 
advantages of both. : 

The apparatus employed in this system consists of four 
pieces of mechanism—the dynamo, the controller box, 
the main switch, and the output adjuster (see fig. 1, p. 868). 
Besides these there are two batteries, each of either 12 or 15 
cells, according to the voltage desired. ‘The dynamo and 
batteries are placed beneath the coach, the switch either 
inside or at the end, and the remaining apparatus inside. The 
switch is only placed at the end for compartment coaches ; 
it is then of à different type to that shown in the diagram, 
and is actuated by a pull rod. 

As the dynamo is tightly belted to the car axle, and con- 
sequently follows it as to both direction and speed of rotation, 
it results that special means have to be provided to ensure 
that the potential difference between the dynamo terminals 
shall be always in the same direction, and shall not become 
excessive at high speeds. These objects are effected by means 
of a pole- changing switch and actuator, and a centrifugal 
governor combined with a sliding switch or “slide.” A 
second sliding switch, operated by the same governor, is 
provided to prevent fluctuation of the lights at starting 
or stopping. The pole-changing switch and the two slides 
are shown on the diagram, but without the mechanism 
which actuates them. The action of the pole-changing 
switch is easily seen by reference to the diagram, where the 
armature is supposed to be turning clockwise. If the direc- 
tion of rotation be reversed, the polarity of the brushes will 
also be reversed. At the same time, however, the central 
portion of the switch is caused automatically to rotate in 
the same direction as the armature for about 30°. The left- 
hand brush is now in contact with the bottom terminal, and 
the right-hand brush with the outer terminals, thus keeping 
the direction of the k.M. F. the same as regards the external 
circuits. 

The two slides are, to all intents and purposes, resistance 
switches composed of contacts which, when the dynamo is 


- at rest, are all short-circuited by the brush. As the speed 


rises the brush is gradually withdrawn, thus breaking the 
connections between the contacts one after another. 

The dynamo field has two windings : an ordinary exciting 
Bhunt winding, and a demagnetising series winding, wound 
in such a direction as to oppose the shunt. The first few 
contacts on the regulating slide are, as may be seen by the 
diagram, connected to various points on this winding, so 
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that when the train is at rest the whole of the series 
winding is short-circuited, but as the speed of the train 
rises, the main current is made to traverse one section after 
another of the demagnetising windings until the whole are 
in circuit. By this means the field is weakened as the 
Speed rises, so that the output never becomes excessive. 
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Fic. 2.—CoNTROLLER Box. 


The remaining contacts on the regulating slide are con- 
nected to various points of a small resistance in the shunt 
circuit. This is introduced to weaken the field still further 
when the speed rises, after the series windings are all in 
circuit. For the sake of convenience, this resistance is built 
up on the slide, of which, in fact, it forms a part. The 
lamp slide is used for the purpose of gradually cutting 
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in a resistance known as the “ lamp resistance,” the function 
of which will be explained later. This resistance, like the 
shunt resistance on the regulating slide, is built-up on the 
slide, and forms part of it. it 

The next most important piece of apparatus is the con- 
troller box, shown in figs. 1 and 2. This contains the 
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Fic. 4.—DvNAMO CHARGING Bj AND FERDING 
Lamps IN PARALLEL WITH B; 


Fic. 5.—Dynamo CHARGING BATTERIES. 
D, dynamo: L, lamps; hi, he, batteries : x, resistance. 


mechanism for automatically switching off and on, as 
required, the dynamo and battery. The mechanism 
consists of two automatic change-over switches worked 
by solenoids, and a change-over or selector switch. The 
solenoids are compound wound, the shunt coils being 
energised alternately every time the train starts, by 
means of the selector switch. When at rest, both 


Vol. 58. No. 1.488, June 1. 1906.] 


THE ELECTRICAL REVIEW. 


860 


batteries are connected by the two auto-switches to the lamp 
switch. When the train starts, the shunt winding of one of 
the solenoids is energised, and, as soon as the dynamo has 
reached a suitable voltage, draws up ite plunger, and sw:tches 
the corresponding battery off the lampe and on to the 
dynamo. 

The resistance before mentioned as being mounted on the 
lamp slide is connected between the positive poles of the 
two batteries, so that, instead of the whole of the dynamo 
current going to one battery, while the other battery feeds 
the lamps, a large proportion of the lamp current is supplied 
direct from the dynamo. This prevents the wide variations 
of voltage which might otherwise occur owing to one battery 


sufficiently clear from the diagram. "The output adjuster 
consiste of a variable resistance in the shunt circuit of the 
dynamo, by means of which the output of the machine can 
be adjusted as required to suit the conditions of running. 
The action of the system is as follows: 

When the train is at rest, and lights off, no current passes 
in any portion of the system, and the conditions are as shown 
in fig. 1. 

Should the lights be now switched on, neither solenoid in 
the controller box being excited, both batteries remain 
directly connected by the two auto-switches to the main 
awitch, and so supply the lamps in parallel, as in the diagram, 


» 


fig. 3. 
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Fio. 6.— LONGITUDINAL SECTION OF DYNAMO AND (IOVERNOR. 


being discharged, and then suddenly replaced by a fully-charged 
battery at each stop. The object of having a resistance 
arranged on a slide as described is that it is thus introduced 
and taken out gradually, so obviating any jump in the lights 
when cutting in or out. 

The main current from the dynamo passes through the 
serie£ coils of the excited or * up" solenoid on its way to 
the lamp slide, thus strengthening the pull of the solenoid, 


If the train now starts, the dynamo armature being 
driven from the carriage axle will, of course, commence to 
rotate, its speed rising with that of the train. It will, 
therefore, commence to generate an E.M.F., which, as the 
dynamo is now running as a shunt machine on open circuit, 
increases very rapidly with the speed. As soon as the vol- 
tage reaches a certain predetermined limit, one of the cut- 
outs will rise, and connect the corresponding battery to the 


Fic. 7.— ARMATURE, WITH GOVERNOR REMOVED. 


aud improving the contact of the auto-switeh. When, how- 
ever, the train stops, and the voltage of the dynamo falls 
below that of the batteries, the reverse current passing from 
the batteries to the dynamo exercises a powerful de- 
magnetising effect on the solenoids, and the plunger is drawn 
* down by the action of a spring, thus disconnecting the battery 
from the dynamo, and connecting it to the lamps. The 
change-over or selector switch is operated by means of 
ratchets from the plungers, shown in fig. 2, so that the 
solenoids are excited in turn, und ‘a different battery is 
charged after each successive stop. 

Besides the mechanism the controller box contains two 
fuses, one in the main, and one in the shunt circuit of the 
dynamo, and an arrangement whereby an ammeter may be 
placed in circuit with the dynamo for testing purposes. 

The main switch requires no description, its action being 


dynamo. As the resistance on the lamp slide is still short- 
circuited, the dynamo and both batteries are now connected 
in parallel to the lamps. Seeing that the dynamo is at this. 
point giving only a small output, no rise of voltage on the 
lamps will result. As the speed of the dynamo, and with it 
the output, continues to rise, there would naturally tend to 
be a rise in the voltage of the system due to the excess of the 
dynamo output over the lamp current charging the cells, and 
so raising the voltage. This is, however, prevented by the 
resistance on the lamp slide, which is now cut in so as to 
intervene between the positive poles of the two batteries. 
Thus the system is now divided into two portions, one con- 
sisting of the dynamo and one battery, and the other of the 
second battery and the lamps (see diagram, fig. 4). The lamp 
resistance is 80 proportioned as to allow at each speed sufficient 
current to pass between the two portions to supply the lamps. 
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Thus, the voltage of the battery attached to the lamps is not 
appreciably affected, and as the voltage of the lamps depends 
upon this, they will continue to burn at the correct pressure. 

e back E. M. v. of the other battery, which is being charged, 
will rise, and with it the voltage of the dynamo, but owing 
to the interposition of the lamp 
resistance the lamp voltage will not be 
affected. The course of the current 
under these conditions is shown in 
fig. 4. 

If the lamps be now switched off, the 
positive poles of the two batteries will 
be connected together by means of 
the switch brash connecting the short- 
circuiting contacts on the main switch, 
as shown in fig. 1, and the diagram, 
fig. 5. The dynamo will, therefore, 
charge the two batteries in parallel. 

On stopping, the system will revert 
to the conditions of fig. 1, or, if 
the lamps are on, fig. 3. The same 
cycle of operations will be repeated 
on starting again, except that, owing 
to the position of the selector switch 
being changed at the moment of 
cutting-out by the ratchet attached to 
the solenoid plunger, the other solenoid will now be excited, 
and the positions and functions of the batteries will be 
interchanged. | 

The advantages of this system are many and obvious. In 
the first place, there is no slipping belt or other frictional 
device, with its attendant low efficiency, constant wear and 
vibration. The armature is a very simple one, with a 
single winding, only one commutator, and only one pair of 
brushes (see section, fig. 6). No double armatures, short- 
cireuiting brushes, or other complications are required, and 
the dynamo proper is, except for the inverse series coils, 
similar to an ordinary stationary machine. The regulating 
mechanism, though contained within the same casing, is 
really separate from the machine (as shown in fig. 7), and 
can be detached and re-attached in the space of a few minutes. 
Being of thoroughly sound mechanical construction and very 
carefully designed, with ballor roller bearings in all frictional 
parts, it is practically indestructible with fair usage, cases 


having been known of some of these governors running 100,000 


miles without attention. When then examined, they showed 
no sign of wear. "The slides require inspection about once a 
quarter, in order to see whether they require cleaning. The 
pole-changing mechanism also requires very little attention, 
the wear in the latest type being. confined to three parta, all 
of which are small, cheap, and easily replaced. They 
require inspecting about once a year, and should last for 
years. Fig. 8 is a general view of the complete machine. 

The remaining portion of the mechanism, t.e., the con- 
troller box, is placed in an easily accessible position inside 
the coach. It requires inspecting about every six weeks, 
but beyond occasionally replacing the carbon breaks when 
necessary, it will with fair usage need no attention. 

The contro| being a combination of electrical and 
mechanical devices, unites the delicacy of electrical control 
with the certainty and positive action of ‘mechanical 
operation. The weakening of the fields by means of inverse 
series coils is found to give more satisfactory results than 
simply introducing shunt resistance, as it is claimed that 
the inverse windings have a steadying effect upon the 
output which cannot be obtained by any other method of 
field control. 

For compartment coaches, or other carriages having not 
more than 25 lamps arranged on two circuits, the Vickers- 
Hall single-battery system is recommended on account of 
its lower first cost. 

It differs from the double-battery system, as denoted by 
its name, in having only one set of cells, the regulating 
battery being dispensed with. On this account, it is 
necessary that the lamp resistance should be accurately pro- 
portioned to the number of lamps in circuit, and for this 
reason its use is practically restricted to those cases where 
all the lamps are arranged on two circuits. Provision is 
made on the main switch for short-circuiting a portion of 
the lamp resistance when all the lights are on, leaving the 


whole in circuit when only half the lights are employed. 
By this means it is found possible to obtain the necessary 
regulation of the lamp voltage, while dispensing with the 
regulating battery. 

Individually-controlled lamps, when more than one or two 


Fic 8.—VickEBRS-HaLL Train LiagHTING Dynamo. 


in number, are provided with a special compensating device 
of small size and cost. For compartment coaches, however, 
individually-controlled lights are not, as a rule, required. 

The apparatus in this system is the same as that in the 
double battery, with the following exceptions :— 

The controller box (or cut-out, as it is generally termed in 
single-battery working) not having to effect the changing-over 
of the batteries, contains, besides the fuses and ammeter-plug, 
only one auto-switch, the other auto-switch and the change- 
over switch being omitted. The auto-switch is of similar 
construction to those used in the double-battery system, 
except that the bottom contacts are omitted. l 

By splitting the bottom contact of the main switch in 
halves, and connecting that half which is opposite to the 
full-light contact to a terminal in the middle of the lamp 
resistance, and that which:is opposite to the half-light contact 
to the end terminal of the lamp resistance, provision 18 made 


for varying the amount of resistance in circuit to suit the 


number of lights in use, as the main switch in the full 


light position thus short-circuits a portion of the lamp 


resistance. 

The action of the system is exactly the same as with the 
Vickers-Hall double-battery system, except. that the regulat- 
ing battery is omitted, and the regulation of the lamp voltage 
is effected entirely by means of the lamp resistance, and 
the governor in the dynamo. 

The low first cost and maintenance cost of this system 
render it very suitable for use on compartment coaches, 
which, of course, form the bulk of the passenger rolling stock 
on nearly all English railways. 

We understand that several of the leading railway com- 
panies in this country are using the Vickers-Ilall system; 
some of them have had it in use fora considerable time. 
The system is being put on the market by Messrs. Vickers, 
Sons & Maxim, Ltd., the apparatus being manufactured by 
the Electric & Ordnance Accessories Co., Ltd., of the Stellite 
Works, Birmingham. 


Electric Power in Westminster.—The WESTMINSTER 
ELECTRIC SUPPLY CORPORATION, Lro., has issued a pamphlet of 
30 pages entitled Some Minor Applications of Electric Power for 
Trade Purposes and in Shops." Every left-hand page is given up 
to pictures of electric motor-driven examples, such as cream 
separators, knife cleaningiand boot polishing machines, electric fans 
and lifts, &c., also electric heating and cooking appliances. The 
facing pages discuss the advantages of electricity for these pur- 
poses, and make a comparison of gas and electricity. A list of 
different classes of trades, and the appliances that the company can 
operate for each, is given. The corporation has also opened a 
showroom at 96, Victoria Street, Westminster, for three months, 
where most of the apparatus shown in the pamphlet can be seen in 
operation. 


| 
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OPENING OF THE GREENWICH TRAM- 
WAYS GENERATING STATION 
OF THE L.C.C. 


Ox Saturday afternoon last week, the dual opening cere- 
monies of the new Vauxhall Bridge and the London 
County Council Tramways Power Station took place, Mr. 
Evan Spicer, J.P., chairman of the L.C.C., being instru- 
mental in declaring both structures open. Mr. N. W. 
Hubbard, chairman of the Improvements Committee, 
presided over the former ceremony, among those present 
being Earl and Lady Carrington, Lord Elcho, the Dean of 


Westminster, and many prominent members of the Council. 


The new bridge, which bas a length of 760 ft. and a 
width between the parapets of 80 ft., consists of a steel 
superstructure resting ón granite abutments. We regret to 
add that London's latest bridge is tlluminated by 16 
incandescent gas lamps, each reputed to be of 300 c.r. 
Altogether it has taken some eight years to construct, and 
its cost, including the provision of a temporary bridge and 
the construction of approaches, will be nearly £600,000. 

Possibly the most interesting feature connected with the 
bridge is its double tramway track, which provides the long- 
waited-for link between the Council's southern tramway 
system and Victoria, a point within easy reach of the 
West End. 

After the bridge had been declared open, the chairman of 
the Council and his guests boarded a number of tramcars and 
journeyed to Greenwich, where Captain the Hon. Fitzroy 
Hemphill, chairman of the Highways Committee, presided at 
the ceremony at the power station. 

Among the various speakers were Mr. Allen Baker, M.P., 
who was Chairman of the Highways Committee during the 
carrying out of a great portion of the work, Mr.. J. W. Benn, 
M.P., Chairman of the Council during 1904-5, and others. 


DESCRIPTION OF THE STATION. 


The power station occupies a site of 33 acres, with a river 
frontage ; the site having originally been used as a tramway 
depot by the Council. The station, which is intended to 
supply energy to the Council’s tramways on both the north 
and south sides of the river, is in two parts, the first portion 
being practically completed, and the second in progress. 

The station structures include a boiler house, engine room, 
offices, sub-station, workshop, pump and strainer houses, 
an outside coal bunker, and a pier for unloading purposes. 

Coal is obtained from steam colliers, which can be 
unloaded at the pierhead by three electric grab-cranes. 
The grabs, which hold some 25 cwt. each, discharge into 
trucks on the pier; the trucks, after weighing, discharge 
into a 2,000-ton capacity steel bunker situated on the river 
bank, and constructed with a view to the rapid unloading 
of the vessel, The exterior bunker is connected with the 
ordinary bunkers over the boiler house, by two 40-ton bucket 
conveyors, which, following the normal arrangement, lead 
over the bunkers and return beneath the firing floor of the 
boiler-house, enabling the ashes to be removed from the 
basement and deposited in a storage hopper under the pier. 

Twenty-four Stirling water-tube boilers, of the five-drum 
type, arranged in pairs, in two rows with the firing floor 
between, are installed in the boiler house. Each boiler is 
capable of evaporating 16,300 lb. of water per hour at the 
working pressure of 200 Ib. per sq. in., the steam being 
superheated to a temperature of 500? F. . 

Each pair of boilers is provided with a Green economuser 
of 320 tubes, installed on an upper floor. The boiler house 
contains four groups, each consisting of six boilers with their 
economisers, on either side of the two chimneys which are 
situated centrally in the two rows of boilers ; these boiler 
groups are each equivalent to one generating unit. The 
chimney shafts rise to a height of 250 ft. and have an 
internal diameter of 14 ft. 

The steel bunkers over the boiler house have a capacity of 
6,500 tons, and are sub-divided. The fuel falls by gravity 
through shoots, provided with measuring apparatus into the 
hoppers of the chain-grate stokers with which the boilers 
are equipped. The boiler house basement contains on either 
side, pump rooms and hotwells respectively. E 

Two pump rooms are provided, each containing three 


horizontal ram pumps, in ‘each case driven! by a 35-H.P. 
series-wound motor, and capable of delivering 8,000 gallons 
of water per hour to the boilers. 

The driving motors are provided with two voltages—viz., 
125 and 550—so that the pumps can be run at a low speed 
efficiency. The steam piping follows a simple plan ; each 
pair of boilers feeds into the main steam header in the 
engine room, and from the latter branches connect to the 
engine separators. 

The type of steam generator adopted in the engine room 
is unique as far as this country is concerned, and presents a 
marked contrast to the turbine plant of the Lancashire Power 
Co., described elsewhere in this issue ; the four units each 
consist of twin vertical-horizontal Corliss engines constructed 
by Messrs. Musgrave, of Bolton. Two complete compound 
engines, each with a vertical H.r. cylinder 333 in. 
diameter, a horizontal L. I.. cylinder 66 in. diameter, and 
a stroke of + ft., driving on to a common crankpin, are 
disposed on either side of a 3,500-Kw. three-phase alternator 
working at 6,600 volts pressure and 25 cycles. The alter- 
nators are by the Electric Construction Co., of the revolving 
field type ; the stators are star-wound with the neutral point 
earthed. 

Each alternator is provided with a 125-volt rope-driven 
exciter, but two auxiliary steam-driven 150-Kw. Belliss and 
Dick, Kerr direct current sets are also installed, which serve 
as a stand-by and for supplying certain station motor and 
lighting circuits, the H.T. switchgear operating circuits, &c. 

The engines run at 94 r.p.m. with 180 lb. steam pressure ; 
a reheater is inserted between the H. and L. P. cylinders, and 
the engines are enclosed with the exception of the valve 
gear, and work under forced lubrication. 

The main engines are electrically controlled from the 
switch operating gallery, and are each provided with elec- 
trically operated barring gear. Each L. P. cylinder exhausts 
through a Baker oil separator into a surface condenser in 
the basement. 

Motor-driven three-throw air pumps are installed beside 
each condenser, the oil circulating and hot well pumps being 
also driven from the same motors. The hot well water in 
its passage from the condenser to the hot wells, is treated 
in Harris-Anderson purifiers situated in the engine room 
basement. 

A small surface condensing plant, with air pumps, &c., is 
provided in the basement for dealing with the exhaust from 
the auxiliary steam-driven sets. 

A somewhat elaborate arrangement has been adopted for 
freeing the circulating water from dirt and grit. 

Between the station and the river are situated straining 
and pump houses ; four 30-in. pipes, bell-mouthed, lead out 
of the river from a point below the lowest known tide line. 
' Three of these pipes can be used either for &uction or dis- 
charge purposes ; the fourth is a discharge pipe only. 

The suctions lead through fixed strainers to centrifugal 
circulating pumps (motor driven), which discharge through 
slowly rotating self-cleaning strainers, and thence to the 
condensers. 

The return water from the condensers passes again 
through the rotary strainers washing out any material 
caught in the latter. 

The pipe lines are laid under the pier structure, which 
extends about 118 ft. 6 in. into the river, and continue a 
further 108 ft. into the river bed. 

The main switchgear occupies two galleries on the opposite 
side of the engine room from the boiler house. It is of the 
oil-break remote-controlled electrically-operated type, supplied 
by the British Westinghouse Co., and provides for the com- 
pleted station equipment of eight generators and 32 feeders ; 
each generator is coupled to four feeders, and through 
isolating switches to the main bus-bars. The oil switches, 
of Westinghouse standard type encased in brickwork, are 
situated on the top gallery ; the operating switchgear on 
the lower gallery, includes a bench with control switches and 
indicating lamps, and instrument panels above. 

Behind the control gear is situated the auxiliary switch- 
board for operating the station lighting, motors, auxiliary 
plant, &., and certain local D.C. tramway feeders. 

Two groups of feeders leave the building through tunnels, 
one supplying the north of London tia the Blackwall 
Tunnel, and the other the southern tramways. 


- 
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For supplying local tramway routes, a sub-station. con- 
taining three 500-Kw. Dick-Kerr motor-generators has been 
equipped near the switchboard recess, and a 2x0-cell Tudor 
battery is provided in the basement for use in conjunction 
with the sub-station plant. 

Other sub-stations have been jorda at Clapham, 
Streatham, Brixton Road, Elephant and Castle, Camberwell 
and New Cross, and several more are under construction. 
Details of these sub-stations and of the Council’s tramways 
have already appeared in the ELECTRICAL REVIEW. 

The engineering details of the Greenwich station are due 
to Mr. J. H. Rider, the Council's tramways electrical engineer, 
and the equipment has been carried out under the supervision 
of that gentleman and Mr. A. L. C. Fell, the Council's chief 
officer of tramways. 

The present building contains 14,000 Kw. of plant : the 
second portion, in which it is proposed. to usc turbo-generators, 
will contain 20,000 Kw., making 34,000 kw. for the com- 

pleted station, which is estimated to cost some £900,000. 


CORRESPONDENCE. 


Letters received. after first post on Wi 
, until the following week. Correspondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- 


lished unless we have the writer’s name and address in our possession. 


Neutralised Repulsion Motor. 


The first two points I raised may now be considered as 
settled ; Mr. Cramp’s promise as to the third point is of 
the fairest, and I will wait. 

As to the fourth point, I maintain that I am absolutely 
right, and Mr. Cramp's diagram, when correctly interpreted, 
proves me to be so. It is evident that Mr. Cramp has 
entirely failed to grasp the point, of my fourth contention. 
[ suggested that the torque could only be large if the power- 
factor was bad, that is, if o c lagged considerably behind o e. 
Let Mr. Cramp give at least one reason why I am “ entirely 
wrong "—the mere fact of his saying so makes no impression 
on me whatever. | 

Mr. Cramp flatters himself when he thinks he has dis- 
proved my fifth point. I am always ready to admit any 
mistake I may make, however small it may be. In 
this instance I admitted that in my hypothetical case a «mall 
Porque would still be available, /.e., a torque proportional to. 

a small percentage of the total motor field ; of course, if 
Mr. Cramp admits that he relies for the operation of his 


motor on a torque of that order, then he must also admit 


my main contention to the effect that the weight efficiency 
of his motor is so small as to make it useless for all practical 
purposes. More was claimed for the machine at first, since 
this motor was brought to the fore during a discussion on 
railway motors, and placed alongside well-known forms of 
motors as being quite able to bear comparison with them. 
J failed to see how such a motor could lay claim to any of 
bhe advantages which it was supposed to possess, hence this 
correspondence. 

If Mr. Cramp knew, before | pointed it out to him, that 
my hypothesis was most improbable, why did he not say so, 


and why did he go to the trouble of constructing the diagram . 


in his letter of May 5th ? I fancy that he was distinctly 
under the impression at the time that his diagram really 
represented the true conditions in his motor. 

My next contention Mr. Cramp treats as “obviously 
absurd.” Of course, he is perfectly at liberty to put it in 
that way if he likes, but a statement of that kind carries no 
weight in itself, and can only be considered really crushing if 
it is backed by some sound argument. For that argument 
] have looked in vain in Mr. Cramp’s letter. All he says in 
support of it amounts to this :—'** } have taken the trouble to 
construct a certain diagram ; consequently the various 
fluxes, E. M. F.'s and currents in my motor mus! follow the 
lines indicated by that diagram regardless of all natural 
laws." The total transformer flux due to R must pass 
through limb 3 at the risk of Mr. Cramp's displeasure, and 
if some of it does venture 2/4 limb 2, it must at once alter 
its phase, for, if it did not, no torque to speak of would 


morning cannot appear 


result, at high power factors, and that would be inconvenient! 
I do not think that anybody will blame me for refusing to be 
convinced by any such argument. I have questioned the 
correctness of these very assumptions in Mr. Cramp’s 
diagram, and the first thing for him to do is to confute the 
arguments I then put forward. In my last letter I said, 
amongst other things :—" Although Mr. Cramp does not 
seem to think so, yet the greater part of o & passes through 
the armature from F to F, as well as part of the leakage 
flux.” This contention I have supported by a lengthy and, 
I think, a sound argument. 

In the next paragraph we have the same story over 
again. I am told that my conclusions are misleading ; but 
why are they so? Let Mr. Cramp point out my mistakes, 
if he can do so. I am not in the least concerned with what 
Mr. Eborall or anybody else said about polyphase motors, nor 
do I care one jot whether my arguments apply to other 
motors besides the one I am dealing with. I am at present 
concerned with nothing but Mr. Cramp's motor, and this 
apparently does not suit Mr. Cramp. 

I understood Mr. Cramp to say just now that the case 
illustrated by his diagram was hypothetical and most im- 
probable, yet he offers to admit that he is in error if I can 
prove that for that particular hypothetical and most im- 
probable case 9 oi is not the motor field. I fail to follow 
the logic of such an offer, but I am prepared to show that 
$ 9, is not the only flux passing from F to F, and that, 
therefore, it is not the motor field, but only a ‘small com- 
ponent of that field. I have, in-fact, proved this very point 
in my last letter; I hold that o „ must be looked upon as 
the whole of the transformer flux, and a great part of that 
flux will undoubtedly pass from t to r whilst the remaining 
part will thread coil 8. (With the likely proportions of 
these two parts of the transformer flux I have fully dealt in 
my last letter.) The motor field, therefore, has two com- 
ponents, the greater of the same phase as 0 o, and the 
smaller of about the same phase as 9 01. 

It has been my desire from the first to hear from Mr. 

Cramp how his motor operates according to his views. I have 
stated mine on the subject, and will continue to hold them 
until Mr. Cramp can prove them to be wrong. If Mr. 
Cramp cannot state the theory of his motor now, | must 
wait until he can do so, and I hope he will at the same time 
give us the data I asked for in my last letter. I have failed 
to grasp the meaning of lines 3 to 8 from bottom of his 
letter; and therefore cannot, comment on them. 


Val. A. Fynn. 
London, S. E., May 26th, 1906. 


a — M —— M —— — ——Ü 


The Efficiencies of D.C. and A.C. Motors. 


On p. 377 of the April, 1906, issue of the Journal of the 
Institution of Electrical Engineers, in Mr. Fynn's (revised) 
reply to the discussion of his paper entitled ** A New Single- 
phase Commutator Motor," occurs the following statement : 
—“ [ cannot agree that the efficiency of an ordinary com- 


. mercial continuous-current motor of 6 B.H.P. is anything like 


81 per cent. ; it is much nearer 75 per cent." 

On p. 371 of Mr. Mordey's (revised) contribution to the 
discussion on Mr. Fynn's paper, he states that he doubts 
* whether the commercial continuous-current 6-H.P. motor 
has over 75 per cent. efficiency." Mr. Mordey alludes to a 
6-H.P. Fynn single-phase 50-cycle four-pole motor tested at 
the Alioth Co.’s works at Basle on January 12th, 1906, as 
having 67 per cent. efficiency at its rated load. If, as I 
believe, a fair corresponding figure for the ordinary 6-n.r. 
continuous-current motor is 84 per cent., then, obviously, 
100 — 67 33 — 
100 — 84 F 16 — 
over twice that in the continuous current motor. 

It is in many cases not the loss in the motor that counts, 
but the cost of the motor. If the motors compared are to 
have the same temperature rise, then assuming equally careful 
design, the motor with over twice the loss must have nearly 
twice the weight, and at least one and one-half times the cost. 

The single- phase motor has a perfectly legitimate and 
important field of usefulness. In defining the extent of this 
legitimate field, it is important to know the ratio of the costs 
of the two types of motor. This, as J have explained, is 


the loss in the single-phase motor is 
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largely dependent upon the ratio of the weights. The ratio 
of the weights follows quite closely the ratio of the losses. 
The ratio of the losses is readily derived from the 
efficiencies as shown. This may sound exceedingly elemen- 
tary after the recent deluge of circle diagrams, but strange as 
it may seem, the importance of this point of view is not yet 
clearly comprehended. | EE 

|: I should be pleased if the question of the efficiencies and 
weights of the two types of motors could be the subject of 
correspondence. It should not be necessary for me to bring 
out more of my data, as | have published it very liberally. 
Messrs. Mordey and Fynn have also submitted their data. 
The further data should therefore come from other sources. 
At present the published data stands as follows :— 


b 


Commercial efticiency of 
representative open protected 
type, moderate speed, 6-H.r. motor. 


Single-phase. Continuous-current. 
Mordey and Fynn... 67 75 % 
Writer 8 m ài Ges — 81 % 
Others : ? : 
? ? 
» ” 9 
» » 9 
is > 7 
?! 


Data of the corresponding weights, speeds, voltages and 
temperature rise, would also affect the comparison and 
should preferably be included. l , 

It may be that Messrs. Mordey and Fyhn intended their 
estimate of 75 per cent. efficiency forea 6-H.P. continuous 
eurrent motor to apply to.their own particular designs. In 
that case, however, it is not right to quote these figures as 
representative for the average commercial design. I myself 
have always had the inclination to design for high efficiency 
at light loads, which generally involves the sacrifice of 1 or 
2 per cent. efficiency at rated full load, and my estimate of 
^| per cent. takes this into account. Thus it will be seen 
that my figure of 54 per cent. is not to be taken to apply to 
designs of especially high efficiency, and efficiencies of at 
least this order of magnitude have almost certainly been 
obtained by innumerable designers. | have on my files the 
lists of any number of manufacturers for whom | have never 
done any designing work, and these lists show efficiencies of 
^4 per cent. or thereabouts for 6-H.P. continuous current 
motors. 
list efficiencies 9 per cent. higher than the results obtained 
in their testa. 

Messre. Mordey and Fynn's position is equivalent to 
taking the stand that the best electric motors have effici- 
encies some 9 per cent. lower than generally estimated. 
Were this the case (but my own experience is that this is 
not the case), it would he tantamount to placing an additional 
9 per cent. handicap on the electric motor as compared with 
internal combustion motors, the competition with which is 
in any event bound to be keen. Hence the importance of 
vetting at the facts. 

H. M. Hobart. 


London, W. C., May 25th, 1906. 


a 


Preferential Rates. 


I am pleased “ Contractor " has taken up this matter, as 
I am being treated in the same way in every respect. . 

If contractors do not get the best prices, it i8 impossible 
for them to quote as low as they could were they given the 
lowest possible figure. i 

I have drawn several customers., architects’ and consulting 
engineers’ attention to this fact, and find I have their support 
against such unfair treatment, as I have been told to get 
best value possible, and not pay outside prices. If railway 
companies, private works, shipping companies and corpora- 
tions get preferential rates, it is time for contractors, who are 
supposed to get equal prices, and should get even better, to 
find another firm to purchase from. 

Trusting the Manufacturers’ and Contractors’ Associations 
will give this matter attention— 

Another Contractor. 


It is bardly likely that these manufacturers would. 


7 


Day Load for Small Central Stations. 


It is a generally admittéd fact that the supply of elec- 
tricity to small towns on a paying basis is beset with 
difficulties. Increasing the earning capacity of the plant 
by proving a day load for it would in a great measure 
remove these difficulties. A motor load being out of the ques- 
tion, some manufacturing process has to be carried out on 
the premises. This plan has been successfully adopted ina 
few small stations, one of which derives nearly half its 
revenue from making ice for local creameries, which being 
mostly a summer load suits admirably. A saw mill 
attached to another station keeps the plant earning money 
all day : a stone breaker answers the same purpose at a third. 
In a fourth station, the steam plant is utilised in the day- 
time for testing high-speed engines for a neighbouring 
builder. | 

An electro-chemical process would form an ideal load, 
especially where water-power is available—to which 
apparently little attention has been devoted. 

If your readers could be induced to give particulars of 
their experiences in thig matter it would open an interesting 


field for enterprise. 
j £ 8. d. 


Separation of Oil from Feed Water. 


Your correspondent “ Onlooker,” in last week's issue 
drew attention to the importance of even an exceedingly 
small percentage of oil remaining unextracted from boiler 
feed water. I quite agree with him in respect to this, and 


that any method of oil separation from feed water based on 


mechanically separating it out when combined with exhaust 
steam, is not as a rule satisfactory, as a percentage such as 
he mentions often remains unextracted. 

In Mr. Harwood's article of April 13th several methods 
of oil extraction were given, but there is one which was not 
mentioned, and which may be of interest to refer to. 

I have to deal with the exhaust from several types of 
engines, some being Willans, where the amount of oil in the 
exhaust steam is generally more than is normally met with. 
| have installed a Harris-Anderson water-softening plant, 
and had it designed for the attachment of extra chemical 
tanks for the supplying of alumina sulphate in case such 
should be found necessary for dealing with the oily condensed 
water. l | 

It is a well-known fact that the deposited lime and 
chemicals which are thrown down in a state of minute sub- 
division when hardened water is treated, are capable of 
mechanically adhering to the emulsified oil and carrying 
it down along with them. The utility of this method of 
oil extraction has in our case surpassed my anticipa- 
tions. Our feed water is drawn from the River Trent, 
baving a hardness varying from 24-28°, and we find 
that even when the proportion of condensed water 
containing emulsified oil to hard water, is in the proportion 
of 4 to 1, the treatment for hardness by caustic soda 
alone i8 sufficient satisfactorily to extract the oil from the 
condenséd water, and give a perfectly clear resultant liquid. 
The Harris-Anderson plant, when dealing entirely with hard 
water, reduces the hardness to about 6 or 7°, and as an instance 
of how satisfactorily this plant is working, both from a water- 
softening and extraction of oil point of view, I might say 
that the boiler inspectors have remarked several times that 
they have never seen boilers in better condition. 


P. J. Pringle. 
Burton-upon-Trent, Muy 29th, 1906. 


I have followed with interest the correspondence on the 
question of the separation of oil from feed water, and as | 
have devoted some attention to the matter, my experience 
may be of interest to others. 

We originally installed a chemical filter in our boiler 
house to deal with the water delivered by the condenser 
force pump on its way to the hot well. This filter was one 
of a well-known make, using alumina ferric as the coagulent. 
While it certainly did intercept a large quantity of oil, I 
felt sure that some was still passing into our boilers. — I also 
found that the filter required a very great deal of attention. 
the filter bed quickly becoming. clogged. 
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I, therefore, arranged to place a baffle separator in the 
main exhaust. This filter was partly made in our works to 
our own designs—nothing whatever novel in it. We pump 
the oily water which collects in the separator chamber into 
large settling tanks in the engine room. In these tanks a 
considerable quantity of the oil comes to the surface, which is 
periodically skimmed off and twice filtered before it is again 
used for cylinder lubrication. Jn this way we recover on an 
average about 60 per cent. of the oil used, and last year 
made a total saving in oil so recovered, of £46. The 
chemical filter is now our “second line of defence," and 
under these conditions works very efficiently in removing 
the last trace of oil from the water. 

I fear there are many central station engineers who do 
not realise the risk and serious consequences of allowing 
even a minute quantity of oil to find its way into high- 
pressure boilers. My. experience certainly confirms my 
opinion that one should remove all the oil possible before 
the steam enters the condenser (to let oil get on condenser 
tubes greatly impairs their efficiency), and that the process 
of oil elimination should he completed by a chemical filter 
after the steam has been condensed. The resultant longer 
life which the boilers will have, and the smaller repair bill, 
will amply repay the cost of the duplicate system. 


Frank Ayton. 
Ipswich, May 25th, 1906. 


LEGAL. 


PLEA OF IwFANOCY Fairs. 


IN the Shoreditch County Court, on Friday, May 25th, before his 
Honour Judge Smyly, K.C., the General Incandescent Co., of 52, Great 
Eastern Street, E.C., manufacturers of gas fittings, &c., sued Messrs. 
A. Harris & Co., of 302, King Street, Hammersmith, dealers in 
electrical and gas fittings, to recover the sum of £16 13s. 4d. for 
gas and electrical fittings supplied. Mr. Harold Brandon appeared 
as couusel for the plaintiffs and Mr. Percy for defendants. 

In opening the case, Mr. Branpon said he was placed in an 
awkward position. The only gentleman they had known in con- 
nection with the defendants’ business they-had scen outside the 
Court that day, but he now denied that he had anything to do 
with it, and they were therefore left with a little curly-headed boy, 
who said he was the company and was an infant. 

This youth was called. In answer to questions he said 
he ran the business as A. Harris & Co., he being Alfred Harris, 
and that he had a branch at Dunoon, in Scotland. For the 
looking after the business he had employed managers. He was 
sorry to say that now the bailiffs were in for rent, and that he had 
notbing. In defence to the action be was pleading infancy. He 
was 174 years of age now. 

Mr. BBANDON: What are you and where were you born ? 

His Honocr: He cannot very well say that, it must be only 
hearsay evidence. 

DEFENDANT: I am a Pole, and was born at Warsaw. 

His Honour: Only his mother can prove that, and she must in 
English law produce a certificate of his birth to prove it. 

WirnrFss said that be had no fixed abode, but lived with 
his mother at 40, Abinger Road, Bedford Park, when in town. 
His father had done no work for some time. He renlly had no 
idea who paid the rent of the fashionably furnished house at 
Bedford Park, but he knew that in his time he bad paid some very 
considerable sums of money to his family. He now had no money 
or banking account. His father was not his salaried servant, and 
he had no idea what he did for a living. 

His HoNovR: I find that this plea of infancy fails in English 
law, as no certificate has been produced. There will be judgment 
for the amount claimed, with costs. 


ATTORNEY-GENERAL v. THE PoNTYPRIDD U.D.C. 


On Wednesday, May 23rd, at the conclusion of the arguments of 
counsel, the MASTER OF THE RoLLS, in giving judgment, said two 
questions were raised for the decision of the Court, partly of fact 
and partly of law. The first question, which was one of fact, was 
under what powers did the defendants acquire the piece of land in 
question, viz., under what statutory powers were the defendants 
acting when they acquired the site of the dust destructor? Mr. 
Justice Farwell had found, as a fact, that this land had been 
acquired under the powers conferred by the Electric Lighting Acts, 
and with this conclusion of fact, he (the Master of the Rolls) entirely 
agreed. The next question was, did those Acts give the defendants 
the right to build and use the dust destructor when built on the 
land «o acquired? If they did, it could only be by virtue of its 
being necessary and incidental to the supply of electricity; if it 
was not necessary or incidental to this object, then its construction 
was ultra vires of the statutory powers. That again raised the 
question whether a dust destructor like this could be considered as 
"incidental" to electric lighting. Mr. Justice Farwell had come 
to the conclusion that it was not necessary or incidental to the pur- 
poses of electric lighting, but that its construction had been under- 
taken for the purpose of getting rid of the dust and refuse which 


the Council were obliged to remove, and not as a necessary adjunct 
to the main purpose of electric lighting, and consequently that it was 
ultra viresthe powers of the Council. He (the Master of the Rolls) was 
clearly of opinion that from the very first the object of the Council 
was to acquire this land for tramways and electric lighting purpoees, 
and that the evidence showed conclusively that the dust destructor 
was not incidental or necessary to the Council's generating scheme 
at all. He thought the decision of Mr. Justice Farwell was right 
both on the facts and the law, and that the appeal failed, and should 
be dismissed with costs. 

Lord Justice RoMER concurred, but thought the order in the 
Court below should be varied by making a declaration that the use 
by the defendants of the part of the land purchased for the erection 
of a dust destructor, according to the scheme prepared by them, 
was outside their powers of dealing with it, and ought to be 
restrained, and then to let the injunction run on in general terms, 
restraining them from using the land except for the purposes of 
generating electricity, and generally for all such acts and things as 
might be necessary and incidental to such supply following the 
words of Sec. 10 of the Act of 1882. 


THE MARCONI INTERNATIONAL MARINE COMMUNICATION Co., LTD., 
AND ANOTHER v. LLOYD'S. 


(Concluded from page 833.) 


Tus learned counsel (Mr. WARMINGTON, K.C.) proceeding, said the 
stations with regard to which complaint was particularly directed 
by his clients were Malin Head, Lizard, North Foreland, Crook- 
haven, Rosslare and Niton. "The contention of his clients was that 
the British Admiralty were not now, and had not since the date of 
the agreement been, working wireless telegraphy, and they further 
submitted that the British Admiralty were not willing to work it. 
Defendants now said that the Admiralty were willing to do so if what 
the defendants were pleased to call certain reasonable stipulations 
were accepted by the plaintiffs. Defendants put it as a condition 
precedent to the plaintiffs' right that the British Admiralty should 
be unwilling to work the wireless telegraphy, and said that that 
implied an obligation en the Marconi Companies' part, not to insist 
upon any stipulation which Lloyd’s might think was unreasonable. 
He (counsel) demurred to the defence, and said that the 
facts and ‘imputation upon which it rested really did 
not exist. The first point iu the clause was whether plaintiffs 
were entitled under the circumstances to take over and 
control the wireless telegraphy at these particular stations. 
So far as matters of fact were concerned, they would be proved by 
witnesses on their behalf and by the correspondence which had 
passed between the parties. It was from the sea telegraphy that 
the plaintiffs derived their profit, and that was what they wished 
to promote. That did not concern Lloyd's, who simply had to hand 
over the proceeds to the plaintiffs; but eo far as the Marconi 
Companies were concerned, it was a matter of the highest import- 
ance, because their revenue in great part depended upon sea tele- 
graphy. Clause 2 showed that the British Admiralty were not 
willing to work the wireless telegraphy, and that was admitted. 
They might, of course, become willing to work it, and when they 
did it would be by reason of the concurrence of the plaintiffs and 
the defendants; then, no doubt, they would give over to the 
Admiralty the working of those stations. But the present position 
was that the Admiralty were not working any station, and that 
being so, the working by wireless telegrapby was to be, as they 
submitted, under the control of the present plaintiffs—the Marconi 
Co. The learned counsel said the facts he had stated as to the 
Admiralty were borne out by the correspondence. 

Mr. Eve said the difficulty was that the Admiralty insisted 
upon a good deal of the correspondence being confidential. 

Mr. WaBMINGTON: I ask your Lordship to help us both in this 
matter. Although the letters are marked confidential, I ask your 
Lordship to see them. As evidence of willingness or unwillingness 
it seems to me to rest on the correspondence. 

His LoRpsSHIP: Are you agreed that the British Admiralty are 
willing to do it on certain terms ? 

Mr. WABMINGTON: No. 

His LonpsHuiP: You do not go as far as that? 

Mr. WARMINGTON: No, I think not. 

His Logpsuip: Do you say they are unwilling to do it, except on 
certain terms which you do not see your way to accede to ? 

Mr. WARMINGTON said that no definite terms had been agreed to 
by either side. But the Admiralty had said that if the terms in- 
sisted upon included a certain term, they were unwilling to agree 
to it. They had never got so far as discussing positive terms. 

Mr. Eve, K.C., suid he thought as far as maritime signalling was 
concerned the Admiralty agreed that they would not get the elec- 
tricians employed to take over the signalling alone, but they would 
have to take over the telegraphy too. The Admiralty said that as 
long as this position was insisted upon by the Marconi Companies, 
the Government would not go any further. 

Mr. WARMINGTON: The point communicated to us was that the 
Admiralty declined to work sea telegraphy. 

Mr. Eve: That is quite inconsistent with the communication 
made to us, that it would not pay them to keep their electricians 
employed to take maritime signalling alone. They go further, and 
said that the two services could not. be separated. 

Mr. WaRMINGTON : Our correspondence shows that the Admiralty 
were unwilling, and they give us their reason. They said they 
had decided not to undertake sea telegraphy for the present, but 
they decided to undertake maritime signalling at stations not yet 
defined. 

Mr. Eve said that he could read letters which showed that that 
was not the, state of things brought to their notice by the 
Admiralty. 
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Mr, WarRwincTon said his argument on Clause 2 was that from 
the moment the Admiralty stated they were unwilling to take over 
the stations, and until such time as they were willing to do so, the 

laintiffs were entitled to work them themselves. 


d His LonpsniP having read to himself the correspondence which 


had passed with the Admiralty, the plaintiffs’ case closed. 

Mr. Eve, K. C., in opening the defendants’ case, referred to the 
terms of the agreement of September 26th, 1901, and said that in 
1904 Lloyd’s commenced the action which had been referred to, 
and in which they alleged that they had performed the agreement, 
and had been willing to undertake and carry out the working, but 
that the defendants (Marconi’s) had refused to allow them so to do. 
Marconi’s, by way of defence to the action, alleged incompetency 
by the operators of Lloyd’s, and by way of counterclaim they 
claimed a declaration that they were entitled to retain possession, 
and an injunction to restrain any attempted handing over of the 
work to the Admiralty. Shortly afterwarde, Lloyd’s commenced 
the second action. That was on March 11th, 1905. This action 
was founded not only upon the agreement of September 26th, 
1901, bat also upon another agreement made between Lloyd's 
and Marconi’s Wireless Telegraph Co. made on the same 
day. It was alleged that these two agreements constituted one 
transaction, and that in breach of the stipulations contained in them 
a station had been established in Cornwal for the purpose of 
maritime signalling and sea telegraphy. By way of defence it was 
denied that the two agreements were really one transaction, and it 
was also denied tbat the station at Poldbu had been established 
wrongfully within the meaning of the said agreement. They 
further said that the sea messages sent were not within the true 
meaning of sea telegraphy. The question was whether the station 
at Poldhu was under the control of the International Co., and 
whether the agreements of September, 1901, must be read as one 
transaction. Another point was whether messages sent to steamers 
were within the definition of the principal agreement, or whether 
such messages as came from ships only were within the purview of 
the agreement. In that state of things the position was this: 
Both parties were asserting their right to work the wireless tele- 
grapby, and each party seemed to have been suspicious of the 
ability of the other to work that portion of it in which the other 
was interested. Neither party bcing willing to concede to the 
other the possession of the stations, a solution of the difficulty was 


found by the substitution of some third party in which both should | 


have confidence. By the communication which passed between the 
Admiralty and Lloyd’s in 1904, the former were content to allow 


the Coasteuard oflicials to undertake maritime signalling and tele- 


graphy. The Admiralty took the view that the Coastguards 
could undertake the sea telegraphy as well as the sig- 
nalling. The agreement of 1905 was a concession by both 
parties. The parties agreed that the difficulty wonld be got 
over by putting it into the hands of the Admiralty. The position 
before his Lordsbip was that, at the time tbe conference was held, 
in January or February, the Marconi Co. bad again become 
‘suspicious as to whether the Admiralty would give the same con- 
sideration to that portion of the wireless telegraphy represented by 
a commercial undertaking as they would with reference to the 
movement of shipe, including ships of war. By the time the Con- 
ference was held, it was clear that the Admiralty had expressed 
- their willingness to take over three out of the five stations then in 
dispute. The gentleman representing the Marconi Co. gave expres- 
Sion to opinions which were inconsistent with the desire to give 
effect to the compromise arrived at in the action. It chowed that 
he was not auxious that the matter should be in fact taken over by 
the Admiralty, but, on the contrary, had a desire to retain possession. 
And, following that opinion, his Lordship would find the imposition 
of a condition on the Admiralty. Lloyd'scase was that, but for that, 
the Admiralty would have taken over the stations before now. "The 
only matters on which the parties were to negotiate separately were 
as to the expenses of workiny the various stations. Nobody had 
ever suggested that any difficulty had ever arisen at arriving at the 
expenses, which each party was to settle with the Admiralty. His 
instructions were that if the condition were withdrawn there would 
be no difficulty in the Admiralty taking over the stations, At the 
conference the Marconi representative's attitude was perfectly 
candid. He was not prepared to facilitate, but he would not oppose 
the Admiralty taking the stations. Tbat was not carrying out his 
agreement. [n the settlement there was rot, from start to finish, & 
single concession in favour of Lloyd's, and there were concessions 
by Lloyd's to Marconi's from beginning to end. He asked his 
Lordship, on the construction of the agreement and on the matters 
In issue, to hold that it was not competent for the plaintiffs merely 
to adopt the position of interposing, but to say that they were 
bound actively to take steps with Lloyd's in inducing the Admiralty 
to undertake the working of these particular stations. 

Captain A. G. BETHELL examined, said he was assittant-director 
of Naval Ordnance at the Admiralty. He was present at the con- 
ference referred to between the representative of the Marconi Co.’s 
and the representative committee of the Lords of the Admiralty. 
He was in the cbair. The précis prepared from the shortband 
hotes correctly represented what took place at that conference. 
The Admiralty had not taken ever the working of the wircless tele- 
kraphy at apy of the five stations, the subject matter of this action. 
That was because they were not in a position to do so. They bad 
not been able to come to terms with the Marconi Co. The company 
wished to impose a condition on the Admiralty which the Admiralty 


could not accept. The condition was that if the working, in the 


„Pinion of the company, was upsatisfactory, the company was to 
ave the right to work it themselves. 

Cross-examined : Nothing was mentioned about new inventions 
9r about the installation. of new iuventions. The company's 
managing director said he was advised that the operator coast- 


guards were not efficient to work the instruments, Witness did nat 
Bay that was not a matter in which tbe Marconi Co. were interested. 
The Admiralty had plenty of competent operators. He thougbt 
the Admiralty were to bear tbe cost of the wages of the operators. 
Sea telegraphy was entirely a commercia] matter. The Admiralty 
never intended to maintain the commercial part of Marconi. All 
they undertock to do was to manage the instruments. The com- 
mercial part was to be done by a representative of Lloyd’s. The 
Admiralty had never any intention of taking over the commercial 
business. The point was as to who was to be the judge of the 
efficient working. Marconi's representative said they were to be. 
Witness did not care to take it on that condition. . 

Have you ever suggested any course to the Marconi people which 
would secure to them the satisfactory working of the sea tele- 
graphy ?— We have not; we dropped the matter after that. 

Mr. Taos. DEVEREUX, examined, said he was head of the signal 
department at Lloyd's, and as such al] matters with regard to wire- 
lees te'egraphy came under bis notice. At the date of the com- 
promise they were actually in possession, and wcrking the fi ve 
stations, and remained so ever since. At the stations no books of 
accounts were kept. A message coming frcm a steamer to the 
station was paid for on the steamer, and when received at the 
station was dealt with by the operator and passed on to the posts! 
telegraph wire to tke addressee. Outward messages to steamers 
wire paid for by the person who sent them at the post cffice. 
There were various forms of clerical work which had to be done at 
the station. 

Cross-examined : He was not a skilled electrician. 

Has not a record to be kept of every wave which is received from 
the apparatus, and the date of it ?—Not on the forms sent to our 
men to fill up. 

Do you not enter the moment you get into contact—say at the 
land station with the ship ?—Yes. 

And the moment you lose contact ?— Les. 

Further cross-examined : The apparatus did require good mani - 
pulation, and both skill and knowledge. 

Mr. JAMES and Mr. WaRMINGTON addressed the jury on behalf 
of their respective clients. 

His LoRDSE gave judgment as follows: In this care the Marconi 
International Co. and the Marconi Wireless Telegraph Co. are the 
plaintiffs and Lloyd's are the defeudants, and it will be convenient 
to refer to the plantiffs as the Marconi Companies. Their object is to 
obtain a decision as to the true construction of two agreements 
entered into with the defendants, and & declaration tbat in the 
events which have happened, the Marconi Companies are entitled to 
take over the contro] of the working of the wireless telegrapby at 
Crookhaven, Malin Head, the Lizard, Niton, and the North Foreland. 
There was a sixth station as to which the same question arose, but 
it has dropped ouf, the companies havírg obtained possession. 
Now it appears that on Sept. £6tb, 1901, an agreement was entered 
into between one of the Marconi Companies—the International— 
and Lloyd’s, ard that for certain considerations that company 
granted to Lloyd’s the right or licence to use and work for the 
sole purpose of maritime signalling at all or any of Lloyd's sig: al 
stations already established, or thereafter to be established, during 
the currency of the agreement of the Marconi system of wireless teleg- 
raphy, and any patents or inventions in connection therewith, 
and there were provisions 8s to the provision and installation of 
apparatus, and as to payment of royalty. After quoting Clause 9 
(see Exec. Rev., May 25th, p. 833), his Lordship said that tbe 
result of the agreement was that the stations were to be worked bv 
Lloyd's, the profit from the sea telegraphy went tothe Marconi Com- 
panies, and the benefit of the maritime signalling went to Lloyds. 
This agreement and auother agreement of even date entered into 
between Lloyd's and the other Marconi Co. led to litigation. 
One action was brought by Lloyd’s against the Marconi Inter- 
national Co., in which Lloyd's alleged that they were ready and 
willing to perform their part of the agreement, but that the 
defendants refused to permit Lloyd's to work wireless telegraphy 
at certain stations. The company put in a defence, in which they 
alleged breacbes by Lloyd's of the agreement with regard to the 
working. Then there was a second action brought by Lloyd's, par- 
ticularly with reference to tbe Poldhu station, alleging that the 
Poldhu station was not restricted to wireless telegrapby from shore 
to shore, but was being used for transmitting sea messages within 
the meaning of the other agreement. The actions were set down 
for trial, and an agreement was come to between counsel. An order 
was made by the judge that all further proceedings in both actions, 
and a counter-claim in cne of the actions, be stayed upon terms 
initialed by Mr. Lawrence and Mr. Warmington, the respective 
counsel for plaintiffs and defendants in those actions. The terms 
so initialed constitute the second agreement sued upou in this 
action, and the rea] question is what is the proper construction of 
the terms fo ugreed upon. The terms agreed were for certain 
additions to and modifications of the original agreement of 
September 26th, 1901, aud except so far as modified by the pro- 
visions of this agreement in the rature of a supplementary agree- 
ment, the principal agreement was to continue in force. The 
terms also provided forthe principal agreement being re-drafted to 
embody the modifications, and there was aleo a provision for 
referring it to counsel to settle in the case of difference. No fre:h 
agreement bas actually been crafted, and the matter bas been 
allowed to remain upon the terms so initialed. The principal 
clauses are 1 and 2. Clause 1 provides for the defendants concurring 
with Lloyd’s in arranging for the British Admiralty, if willing, to 
work wireless telegraphy for the purpose both of maritime signal- 
ling and sca telegraphy at all stations in the United Kingdom 
or abroad, whether defendants’ or Lloyd's, at which now 
or hereafter Marconi's system for maritime purposes is 
used, and the defendants were to be at liberty to arrange with 
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the British Admiralty payments to be made for the purpose of sea 
telegraphy, and Lloyd's were to be at liberty to arrange with the 
"British Admiralty for payments to be made for the expenee of 
working the stations for the purpose of maritime signalling. 
Clause 2 provides that all such stations in the United Kingdom or 
abroad at which the British Admiralty were unwilling to work the 
wireless telegraphy, and at which sea telegraphy sball for the time 
being be practised, the working of wireless telegraphy to be under 
the control of defendants or either of them, if and so long as they 
so desire, and if not then to be done by Lloyd's on reasonable 
notice.. In case of any complaint by the defendants as to the 
alleged inefficiency of working at any station at which wircless tele- 
graphy is worked by Lloyd's, the sole remedy of the defendants, 
the Marconi Companies, is to be to take over the working of the 
wireless telegraphy themselves at such station, and not to sue 
for damnges. It is alleged by the Marconi Companies that 
at the five stations in dispute—and certainly details have been 
given with regard to one—that the working by Lloyd’s bas 
been inefficient, and it has been pointed out that according to the 
provisions of Clause 2 the Marconi Companies are entitled to 
take over the working in case of any complaint by them as to 
alleged inefficiency of working at any station. It was conceded 
by Lloyd's—in fact, they could not contend otherwise—that the 
Marconi Companies had from time to time alleged inefficiency 
at one or more stations, and that the allegations were made in good 
faith. It was said tbat in regard to many of the cases some answer 
could be given. Perhaps some of the complaints were want of 
skill or diligence, and the others carelessness, but it appears to be 
clear tbat the real question at issue, was not whether in any respect 
the working at any particular station was inefficient, but whether 
any boná fide or reasonable complaints had been made by the 
defendants, as to the alleged inefficiency, and whether defendants’ 
allegations of inefficiency were made in good faith. Lloyd's said 
they were unable to contest that, and that dispenses with 
quite a considerable body of evidence. It does appear from the 
wireless journals to which references were made, thaf there were 
many instances of machines going wrong, of jumbled messages 
going through, and so forth. A very careful perusal shows that 
it occurred. You cannot consider any details of inefficiency. It 
is enough to say that the Marconi Companies had reasonable ground 
for complaint, and bond fide complaint of the inefficiency of Lloyd's 
working. It is not necessary for the plaintiffs’ case to put it 
higher, and as against the defendants it ought not to be put higher, 
because both sides bave abstained from going into evidence on the 
matter. In those circumstances the Marconi Companies claim that 
the event has happened under which they arc entitled to take over 
the working of the wireless telegraphy themselves. They have no 
claim for damages for breach of the agreement in this respect. 
Such a claim is excluded. The agreement says that the sole remedy 
of the Marconi Companies is to take over the working themselves, 
and they claim to take it over. In opposition to that claim, it is 
said on behalf of Lloyd's that the Marconi Companies are only 
enabled under the supplemental agreement to take over the 
stations if the British Admiralty are unwilling to work the 
wircless telegraphy. That is a condition precedent. Unless and 
until it is shown that the British Admiralty are unwilling to work 
the wireless telegraphy, the Marconi Companies, it is said, have 
no right to take over. It is further urged that both parties, by 
the supplemental agreement, agreed that the Admiralty were to 
work the stations; that the only matter left open for arrange- 
ment with the Admiralty was as to the working expenses, and 
that the reason why the Admiralty bad signified their unwilling- 
ness to work the wirelesa telegraphy was because of a term 
insisted upon by the Marconi Companies—one to which the 
Admiralty were unable to agrce. It was said that this alone 
prevented the Admiralty from making arrangements to work these 
stations. When the matter is looked into a little closer, it appears to 
me there is no foundation for that argument, either as matter for 
construction of the supplemental agreement, or having regard to 
the facts, and circumstances and what has actually taken place since 
the date of the agreement. Clause 1 contains a provision that the 
Marconi Companies are to confer with Lloyd's in arranging for the 
British Admiralty if willing to work the wireless telegraphy. So 
that both parties were to make tbe arrangement, Lloyd's were to 
make their arrangement for payment of tbe expenses of working 
the stations for maritime signalling, and the Marconi Co. was to 
have its arrangement for explaining as to payments for the pur- 
pose of the sea telegraphy. What took place was this: After 
the agreement was entered into a letter was written, 
dated December 20th, 1905, from the Admiralty to the 
managing director of the Marconi Companies. It was in these 
terms: “Before undertaking any sea telegraphy in the United 
Kingdom, their Lordships would be glad to learn, as soon 
as convenient, of the companies! views as to which stations 
should be selected for carrying out this work, and also to receive 
their proposals as regards payment to the Admiralty for these 
serviees, together with any general remarks which they might have 
to offer." It was not that the Admiralty were to take all stations or 
none, for the first question which arose was as to which stations 
were to be taken over. In answer to that letter, the Marconi Com- 
panies’ managing director wrote on Dec. 22nd: “I would suggest, as 
to the questions raised, they should be discussed at an interview as 
a preliminary to formal proposals in writing." A meeting was 
arranged, and took place between certain representatives of the 
Admiralty aud the managing director of the Marconi Co. 
on January 12th of the present year. It was merely a pre- 
liminary discussion in order that each side might become possessed 
of the views of the other. A suggestion was made by Mr. Hall, 
the managing director of the Marconi Co., that thecompany should 
retain their right of taking over the working in case of complaints. 


in serious amount. 


This was not acceded to by the Admiralty, but was left for further 
discussion. Nothing more was heard until February 9th, when a 
letter was written stating that the Lords of the Admiralty had 
decided not to take over the stations. No reason was given; 
nothing was said about Mr. Hall's proposal; the companies were 
never asked to waive the stipulation ; nor do I find any trace of that 
insistence which was referred to by counsel for the defence. 
There appears to have been another difficulty which the Admiralty 
felt as to working sea telegraphy and maritime signalling together, 
and this may at least be supposed to bave had an equal share in 
prompting their refusal. Captain Bethell has said in his evidence 
before me that at the mecting there were many matters lelt for 
future consideration. On this evidence I am unable to come to the 
conclusion that it was owing to this particular stipulation that the 
Admiralty declined. I only know that they did decline. I express 
no opinion as to the wisdom of the stipulation. The second agree- 
ment contains a provision fora new agreement being drawn up, and the 
original agreement has a provision for arbitration. So if there was any 
question between Lloyd’s and the Marconi Companics as to the time 
on which the Admiralty should be asked to take over the stations, 
they could have gone to arbitration. At present I am confronted 
with this, that there bas been an informal conference, and a simple 
announcement that the Admiralty is unwilling to take over the 
ttations. I make the declaration in the terms asked, and the costs 
must follow the event. 

Fourteen days’ stay was granted to enable the defendants to con- 
sider whether they would appeal to the House of Lords. 


ELECTROLYTIC COPPER. 


By LAWRENCE ADDICKS. 


(Abstract of a Paper read before the Electrical Section of the 
Franklin Institute.) 


THE ideal electrolyte for refining copper would be one chemically 
inert as a solvent, but capable of electro-chemically dissolving 
copper, and of zero specific resistance. These conditions are most 
nearly met by an acidulated sulphate solution, and this has the 
additional commercial advantage of employing one of the cheapest 
of chemicals, sulphuric acid. A sufficiently high percentage of 
sulphuric acid may be carried to make the specific resistance very 
low. There is a slight re-dissolving of the cathode copper, but not 
Gold is untouched, and silver practically so. 
It is customary to carry a minute percentage of some soluble 
chloride as a constituent of the electrolyte which would throw 
down as chloride any silver which might be dissolved, and also 
tend to slime antimony as oxychloride. Some claim that smoother 
cathodes result from the presence of chlorine. While the actual 
benefits from this ingredient are open to question, it certainly does 
no barm, and the refiner is often morally sustained by its 
presence. 

In American refineries high grade anodes are universally used. 
Usual compositions are :— 


Copper 98 to 99:5 per cent. 
Silver ies p .. 0 to 300 oz. per ton. 
Gold € -— a .. O to 40 os. per ton. 
Arsenic 0 to 2 per cent. 


Small amounts of antimony, bismuth, iron, nickel, 
sulphur, tellurium, and silicon. 


Impurities with soluble sulphates go entirely into solution and 
grow cumulatively. Selenium and tellurium and the precious 
metals go entirely into the slimes. We have, therefore, a triple 
separation. The usual products are only copper at the cathode, 
silver and gold from the slimes, and sometimes copper and nickel 
sulphates from the electrolyte. Selenium and tellurium, especially 
the latter, arc easily recoverable from the slimes where there is a 
sufficient market. Tellurium is an element almost without use in 
the arts. Small amounts are uscd in medicine, but the output of 
one of our copper refinerics for one day would stock a. large 
chemical supply house with tellurium enough to last a year. 
Arsenic, antimony and bismuth go partly into solution, partly into 
slime, depending on the nature of the form of combination in which 
they exist in the anode, and various secondary reactions taking 
place in the electrolyte. | 

Arsenic is the most difficult impurity with which to deal. If 
much is present iu the anode, say, over 1 per cent., it rapidly grows 
in the solution and neccssitates a large expenditure for purifying to 
hold it down. With small quantities it seems to slime more 
rapidly, and no purifying at all is necessary. With other con- 
ditions properly cared for, satisfactory cathodes can be produced in 
an electrolyte running 2 per cent. arsenic, though this is con- 
siderably above the customary figure. 

The purification of solutions is almost always done by working 
up a certain quantity regularly into bluestone and adding fresh 
acid to the electrolyte. If the purification requirement is heavy, 
the bluestone department becomes disproportionately large, and 
consequently copper running high in arsenic is most unwelcome. 
Antimony and bismuth are seldom present in sufficient quantity to 
cause trouble. "Various chemical methods of purification have been 
tried with the object of regenerating the electrolyte and returning 
it to the circulation, but there are few substances that will pre- 
cipitate arsenic in an acid solution, and further, the action of such 
reagents does not seem reliable, probably due to differences in form 
of arsenic compounds present at different times. For example, the 
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writer has boiled electrolytes running high in arsenic with meta- 
stannic acid, and obtained a remarkable cleansing action, and, upon 
other trials, found hardly any precipitation. 

The cathode copper is exceedingly pure, usually running about 
99:93 per cent. copper, with hydrogen as the chief impurity. 
Objectionable cathode impurities are of two classes those which 
depress the electrical conductivity and those which make the metal 
brittle. Arsenic and antimony represent the first class; tellurium 
and lead the second. Good cathode copper should show but 
a few thousandths of 1 per cent. of arsenic. and antimony. Tbe 
writer's experimenta have indicated that it takes but 0°0013 per 
cent. of arsenic or 00071 per cent. of antimony to lower the con- 


ductivity 1 per cent. Any conductivity troubles in electrolytic ` 


copper can almost invariably be traced to the presence of undue 
amounts of one or both of these elements.  Impurities of the 
brittle-making class are very rarely met with, and if present, are 
due to mechanical contamination of the cathode, either in the bath 
or in the subecquent furnace treatment. A third class of cathode 
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impurity concerns the refiner, comprising silver and gold. Cathodes 


usually show from one-tenth to 1 oz. of silver and a trace of gold. 


This scems to be due entirely to the mechanical fouling of the 
cathode by particles of anode slime. In fact, it is a question if 
most of the arsenic and antimony found in the cathodes does not 
have a similar origin. The slime is very finely divided, and the 
continual circulstion of the electrolyte necessary to prevent 
polarisation maintains a very slight turpidity. These particles are 
probably electrostatically attracted to the cathode. The diagram 


above shows in a general way the effect of various impurities on the 


electrical conductivity of copper. 

A net current efficiency of from 90 to 95 per. cent. can be obtained 
if care is taken to insulate the tanks from the supporting piers, and 
if the pipes conveying the electrolyte from tank to tank are of an 
insulating material such as rubber, and short circuits between elec- 
trodes will account for a much greater loss. Other losses in effici- 
ency may be attributed to the re-dissolving of the cathodes, which 
occur chiefly at the surface of the bath. 

The voltage at the switchboard required to force the current 
through the tanks depends, of course, upon the resistance ; this is 
made up of metallic resistances, liquid resistances, constant resist- 
3 ls counter E.M.F., the relative values of each in practice being 
as follows: 


Metallic resistance ies aa . . 15 per cent, 

Electrolyte, including transfer. Gs G0 o 

Contacts - Te T 20 " 

C. E. u. TF. pa id ri (mei 0 5 
100 per cent. 


The question of current density is largely one of power 
cost; present American practice runs all the way from 12 
. to 35 amperes per sq.ft. The steady full load on a large power 
house gives ideal conditions for the generation of cheap steam 
power. With high current density the tank room requires much 
closer supervision, as there is a greatly increased tendency toward 
polarisation. It is customary to circulate the electrolyte from tank 
to tank to maintain uniform composition throughout. If this were 
not done the heavy liquor from the surface of the anode would 
form a horizontal layer of increased specific gravity at the bottom 
of the tank. Different strata would then have different con- 
ductivities, crystals of blue vitriol would form on the bottom edge 
of the electrodes, and the operation of the tank be thoroughly 
disorganised. The higher the current density, the greater this 
tendency, and the more active must be the circulation. An 
excessive circulation tends to stir up the silver mud, and resulta in 
an increased silver loss in the cathodes. It is safe to say that, 
roughly, the silver contents of the cathodes made at a density of 
30 amperes per sq. ft. will be double that of cathodes made at half 
the density. High-current density also means rougher deposition, 
and necessitates more frequent renewal of the cathodes to maintain 
the current efficiency. Most of the Eastern refineries run at from 
17 to 20 amperes per sq. ft. 

Various dopes” have been tried for controlling the character of 
a deposit. Ammonium sulpbate undoubtedly exerts a beneficial 
effect in encouraging smooth deposits. This may be due to some 
secondary cathode reaction in which the ammonium radicle is 


momentarily freed. Ammonium sulphate increases the resist- 
ance of the solution, however, by driving back the dis- 
sociation of the free sulphuric acid present. Organic reducing 
agcnte, notably gelatin, have a marked effect in restraining the 
crystalline nature of deposits, but are not easily controlled in 
copper solutions. The liar structures sometimes seen at the 
cathode are, doubtless, due to the effect of various soluble 
impurities in the anode. Often a total change in the character of 
a deposit can be induced by simply lowering or raising the tem- 
perature of the electrolyte. ; 

This paper has been written from the point of view of the 
multiple system of refining. The main points of difference 
between this system and the series system- are in power cost, com- 
pactness and cost of preparing anodes. The power required is 
practically half as much again in the multiple tank. The series 
tank has relatively no contacts or conducting bars, and the elec- 
trodes are very close together, the anodes being thin even plates. 
To produce such anodes they must be either rolled or specially 
band-cast, and the grade of material used must be good. The 
interest on the metal tied up in process and on the investment in 
plant is less in the series system. The series system requires no 
starting sheets, but much closer supervision to keep the quality of 
the cathodes up. As lead-lined tanks cannot be used in series work, 
due to the relatively high voltages used, tank maintenance becomes 
an important item. The fact that large refineries on both systems 
are being satisfactorily operated bears witness to the close balancing 
of the pros and cons in each case, although much more material is 
refined by the multiple than by the series process. 

'The paper also discusses the effect of variations in chemical com- 
position and temperature upon the liquid resistence of the cells, 
and contains a short note on the treatment of electrolyte copper in 
reverberatory furnaces. 


ee 
OUR FOREIGN VISITORS. 


Tue Secretary of the Institution of Electrical Engineers has 
prepared a full programme of arrangements (subject to alterations) 
for the visit of foreign institutions, from which we extract the 
following list :— 


Headquarters: Hotel Cecil, London. 
Saturday and Sunday, June 23rd and 2AtÀ.— Guests arrive and 


register. 

Monday, June 25th.— Opening of the Electro-Technical Labora- 
tories of the National Physical Laboratory, by Mr. R. B. 
Haldane, M.P., Secretary for War. 

7 p. m.— Reception and banquet at Hotel Cecil. 

Tuesday, June 26th.—Party divides into groups to visit (a) 
G.P.O. telegraphs and telephones, and London Wall 
Exchange of N. T. Co.; (b) L. C. C. generating station at 
Greenwich; (c) Bow Station of the Charing Cross Co.; (d) 
Lot's Road, Chelsea, power station; (e) Shepherd's Bush 
power station of Central London Railway. 

9 p m.— Reception and conversazione at South Kensington. 

Wednesday, June 27th.—Excarsion to Windsor. 

Thursday, June 28th.-—Circular tour commences. — Stratford-on- 
Avon; Rugby (B.T.-H. Co.'s and Willans & Robinson's 
works); Birmingham (Belliss & Morcom’s works, Summer 
Lane electricity station, and the works of the Metropolitan 
Amalgamated Carriage and Wagon Co., Wolseley Tool and 
Motor Co. and Elkington & Co.); luncheon at Grand Hotel; 
University Buildings; General Electric Co.s works at 
Witton ; Birmingham Small Arms Co.'s works at Sparkbrook. 

Friday, June 29th.— Manchester Corporation electricity works; 
British Westinghouse works; Ship Canal works; reception 
and conversazione at Victoria University. 

Saturday, June 30th.—Liverpool. Lister Drive power station; 
Dingle Station (Liverpool Overhead Railway); L. & Y. 
Electric Railway and power station. 

Sunday, July 1st.— Windermere. 

Monday, July 2nd.—Glasgow (Pinkston and Port Dundas elec- 
tricity stations); Corporation luncheon; reception by Lord 
Kelvin at University. : 

Tuesday, July 3rd.—Works of Babcock & Wilcox at Renfrew ; 
reception and conversazione by Glasgow Corporation. 

Wednesday, July: 4th.—Edinburgh Corporation luncheon ; excur- 
sions and visits. 

Thursday, July 5th.—Newcastle-on-Tyne; Swan, Hunter and 
Wigham Richardson's works; Newcastle Electric Supply 
Co.; Tyne Commissioners! works; North-Eastern Railway 
(electrical sections). | 

Friday, July 6th.—Leeds Corporation electricity and tramway 
stations; works of Greenwood & Batley, and Kitson & Co. ; 
conversazione at Leeds University. 

Saturday, July 7th.—Leeds Copper Works; Hunslet Engine 
Works; Yorkshire Electric Power Co.’s station ; excursions ; 
and return to London. 


—AÁÁ— 


Electric Carriages in Argentine Republic. — No 
fewer than 50 electric victorias and landaulets have lately been put 
in service in Buenos Ayres. The vehicles, which are intended 
for public hire, are on the Krieger system, and are fitted with 
taxameters. i 
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Automobile Imports. — Mr. J. B. King, the secretary 
of the British EMPIRE Motor TRADES ALLIANCE, writes :—" I 
notice by the official returns that British motor imports for the first 
four months of this year (January let to April 30th, 1906) amount 
to the following figures, viz. :— 


2,199 motor-cars . , £842,620 


„ car parts 684,671 

805 motor-cycles .. és i E v 22,610 

„  Cycleparts .. G a * 9,951 

Total value . £1,559,852 


This means that the people in this kingdom are this year paying on 
the average, per month, £389,963; per week, £90,991 7s. 4d. ; or per 
day, £12,998 15s. 4d., for motor goods of foreign manufacture. Our 
manufacturers should make vigorous efforts to capture the whole of 
the home trade. The British public should be patriotic enough to 
demand and buy British motor-vehicles, which are now equal to 
the best of foreign manufacture, and lastly, British investors should 

invest in sound British manufacturing concerns connected with the 
motor trade and thus assist in providing sufficient capital to aid the 
development of a growing home industry and in finding employ- 
ment for many thousands more British workmen.” 


Further Advance in Prices.—At the meeting of the 
National Electrical Manufacturers! Association (Inc.) held on the 
21st ult. it was unanimously resolved—‘ That, in view of the con- 
stant and considerable further rise in the price of raw material that 
has taken place sincé December 4th, when an advance of 5 per 
cent. was instituted, a further advance of 5 per cent. on all 
electrical goods be enforced, commencing as from June Ist, thus 
making it a rise of 10 per cent. on all net priccs.” 


Electrical Carriages in Germany. — The Nord 
Deutsche Automobil und Motoren Gesellschaft is the tit'e of a new 
company which has been formed at Bremen with the co-operation 
of the Compagnie Parisienne Electrique (Krieger system), of Paris, 
the North German Machine Works, of Bremen, and a syndicate 

, headed by the German National Bank, of Bremen. The object of 
the company is the construction and sale of electrical machinery 

‘and apparatus, gas engines and motor-cars of all kinds. The capital 
of the company is £112,500, and the chairman is Herr G. Plate, 
president of the North German Lloyd Steamship Co. 


Stirling Boiler Contracts.—The STIRLING BOILER 
Co., LTD., of Motherwell, have just received from the Newcastle- 
upon-Tyne Electric Supply Co., Ltd., a further large order fora 
complete hoiler house plant, which will be a duplicate of the boiler 
house now being installed at Carville power station, Wallsend. 
The company also have in hand further repeat orders for boiler 
plants for Sheffield Corporation Tramways and Grimsby electricity 

works, and have received the order for a five boiler plant for 
Madras Tramways. i 


Consular Notes.—Srarx.—The British Consul at Bilbao 


in a recent report states that there is now hardly a town or a village 
in the district, especially when situated in the vicinity of running 
water, where electric light is not used. A great use has been made 


during the year of electric motors for small industries and work- - 


shops, these replacing in many cases small steam engines. As far 
as: Bilbao is concerned, some further 4,000 E. p. was introduced from 
Guipuzcoa, whilst 1906 will see some 8,000 H. P. more brought in. 

_ Eighty per cent. of the electric plant comes from Germany, the 
-remainder being provided by France and Switzerland. The United 
States do not compete in thia matter, owing to the existence of 
special agreements between its producers and those of Germany. 
Owing to the great development in the usage of electricity, native 
works have been opened in Madrid and in Pampluna for the manu- 
facture of incandescent lamps, whilst Barcelona is undertaking the 
produetion of motors and dynamos, but these products are 
said to be unequal to the foreign imported articles. 


Catalogues and Lists. —Mkssns. DYER & YOUNG, 
Stansted, Essex. —A number of illustrated leaflets in convenient 
binder introducing to tramway engineers and managers, and the 
trade also, their specialities in tramway supplies, including con- 
troller fingers, tramway motor commutators, car motor brushes, 
Vitae carbon brushes, gears and pinions. 

Messrs. JNO. C. FULLER & Sox, Bow.—New abridged list of 
their stationary and portable accumulators for motor-omnibus, 
carriage and train lighting purposes, also for house lighting. 
Prices, sizes and capacity particulars are stated in table form. The 
different types are illustrated. 

The WILSON Worr ENGINEERING Co., LTD., Thornton Road, 
Bradford.—Catalogue describing their continuous-current motors, 
illustrations of the constituent parts being shown. Tabulated data 
(and prices) appear concerning small series power motors, open, 
protected, and totally enclosed, also direct-current dynamos, elec- 
tric fans for desk, port-hole and other use. We understand that 
the company make largely to stock for quick delivery. 

Messrs. Gent & Co., Lrp., Faraday Works, Leicester.—An 8-pp. 
pamphlet describing and pricing their "Nugent" inch-by-inch 
water-level indicator. 

Crypto ELECTRICAL Co., London, S.E.—Leaflet giving illus- 
trations aud prices of fan motors for continuous and alternating 
currents. 

IMPROVED ELECTRIC SUPPLIES, LTD., London, W.C.—Loose list 
of double trunnion fans for p.c. 


leaflets relating to some of the firm's insulating materials. 


Mzssna, Ravaonbs & Co, Lern, Hebbum.on.Tyne.—Two new 
pamphlets, No. 28 gives prices of their house service fuse-boxes, 
and shows concisely all the several sises and designs mannfactured 
by them as standard articles. One section of the works is specially 
equipped for the manufacture of these. No. 29 list gives illus- 
trations and prices of a line of multiple-way ironclad distributing 
boxos suitable for use in factories, shipyards, on board ships, &c., 
where a damp-proof and fireproof apparatus is particularly desired. 
One of the illustrations shows a stamped fuse such as they make for 
the more convenient working capacities, with the current at which 
the fuse will blow clearly stamped upon them, so that the risks of 
an attendant using the wrong-sized fuse are avoided. 

Messrs. J. H. Homes & Co., Newcastle-on-Tyne.—34 pp. art 
paper list (No. 104) giving names of a number of newspaper and 
general printing offices, also paper mills, where they have installed 
electric lighting and power plant. During the last few years they 
have installed 2,462 dynamos and motors in 293 such establish- 
ments, aggregating upwards of 21,330 K. P., in contracts ranging 
from 1-H.P. motor to a 1,500-H.P. installation. Many interesting 
photographic half-tone illustrations appear, showing installations 
carried out for the Times, Messrs. George Newnes, the (Graphic, 
Daily Mirror, Daily Mail, and various other large printing 
establishments. 

The ARgMoRDUCT MANUFACTURING Co., LTD., London, E.C.—New 
20-page conduit list (No. C/728) particularising and pricing five 
grades of conduit, standard, extra heavy, seamless, seamless (extra 
heavy) and ordinary closed (enamelled and galvanised), also a 
complete range of conduit fittings. Among tne latter we observe 
the knock-out junction boxes. The list is fully illustrated. We 
understand that it has been issued to meet. immcdiate needs pend- 
ing the publication of the larger catalogue, which is to contain 
many fittings of novel design. 

Mr. C. S. KNOWLES, 7, Victoria Street, S.W.—A number of n 

ese 
include the Tenax insulating tape, unglazed porcelain leading-in 
tubes, the New Idea” soldering paste, the Eastern battery con- 
nector and terminal, and B & D. knobs and cleats for exposed 


"wiring. 


Mr. G. BRAULIEK, Upper Thames Street, E.C.—New illustrated 
catalogue (Section L) of about 130 pp., containing prices and cuta 
of, and some particulars concerning, a variety of electric light 
supplies, such variety including main switches and switchboards, 
special and tumbler switches, ceiling roses, fuses, wall plugs, insu- 
lators, conduits and fittings, testing sets, Nernst aud other lamps, 
motors, and so forth. 


Holidays.—The London and South-Western Railway Co. 
have just issued their annual Official Illustrated Holiday Guide and 
list of apartments, farmhouses, hotels, &c. It contains a descrip- 
tion of the numerous health and holiday resorts reached by the 
line. There is a revised list of golf links, and maps appear on a 
large sheet, showing not merely the railway, coach, aud steamship 
routes in connection with the general system, but the islands of 


. Jersey and Guernsey and the French coast as far south as Bayonne. 


Mr. W. T. Perkios is the editor, and the book now makes its eighth 
appearance. 


Destructors Abroad.—Messrs.. MELDRUM Bros., LTD., 
of Timperley, near Manchester, have just secured an order for the 
equipment of three destructor stations, each having a normal 
capacity of 100 tons per day of 24 hours. Each station will be 
fitted with three of their regenerative furnaces, with large boilers 
of the Babcock & Wilcox type. The aggregate normal capacity of 
these plants is over 500 tons per diem. They arc to be erected on 
different sites in the City of Paris. Messrs. Meldrum Lave also 
secured an order from the municipality of Pretoria, South Africa, 
comprising one four-grate unit with large boiler, containing 
buildings, &c. 


Book Notices.— The Practical Testing of Dynamos and 
Motors. By C. F. Smith, Wh. Sch. Second edition. Manchester: 
Scientific Publishing Co. 1906. Price 5s. net.—The early issue of 
a second edition of this book implies that it has met with a favour- 
able reception. The matter has been thoroughly revised and con- 
siderably extended, a number of additional tests having been in- 
serted, and the section dealing with the losses in dynamos and motors 
has been entirely re-written. While the book is apparently designed 
primarily for students in technical colleges, it would be erroneous 
to suppose that its value was confined to there; central station 
engineers, test-room assistants in manufactories, and many others 
will find in its pages useful information, not only on the way to 
carry out the tests, but also on the true meaning of the resulte, and 
the best methcds of systematically recording them. Incidentally, 
the theory and characteristic features of the various types of 
machines dealt with are skilfully summarised. The value of the 
work would be greatly increased if the testing of large machines 
were more fully treated; as it is, the testing of combined engine 
and dynamo sets is dealt with in seven pages. We do not suggest 
that full directions for engine tests should be given, but the matter 
is certainly worthy of greater attention. Further, the addition of 
tables showing the usual efficiencies, &c., of standard dynamos and 
motors of various outputs, and giving data of use in carrying out 
the tests, would be an improvement. The book is a good one, and 
well worth developing in this way. 

Parliamentary Companies. By F. N. Keen, barrister-at-law. 
London: Gee & Co. 18. net.—This is a pamphlet of some sixty odd 
pages containing a reprint of a lecture delivered by the author 
before the Chartered Accountants Students’ Society of London, 
with the object of giving his hearers a rough idea of some of the 
characteristics presented by Parliamentary companies with which 
they might be destined to be connected. In discussing the pro- 
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motion of such un it was necessary to quote at con- 
siderable length from different Acts affecting them. The raising 
of capital moneys by issuing shares, by raising loans, or issuing 
debenture stocks; the rights of mortgagees ; the important question 
of depreciation and reserve funds; the appropriation of profits; 
accounts and audit; qualification and remuneration of directors— 
all these and many other points are briefly covered. The obliga- 
e upon electric lighting, gas and railway companies are 
stated. 

Die Theorie, Berechnung und Konstruktion der Dampfturbinen. 
By Gabriel Zahikjanz. Berlin: M. Krayn. Price 6 marks.— This 
work, as the author states in his preface, is compiled from a series 
of articles contributed by him to “ Die Turbine" during the year 
1904-5. It deals exhaustively with the theoretical side of the 
question, starting from the consideration of the application of 
pressure to a cylindrical body, and the resultant stresses; and 
working therefrom to questions of efficiency, construction, theoretical 
speed, steam pressure, exhaust steam, &c. It concludes with certain 
fundamental formule and examples on which to base practical 
calculations. To appreciate a work of this kind from a practical 
rather than a mathematical point of view, it is necessary to take 
into consideration the fact that, given several years’ practical ex- 
` perience of a machine, it is quite possible to construct an example 

in accordance with certain formule evolved during those years of 
experience, and that the working out of the details towards their 
most efficient form may be materially assisted by the judicious use 
of such formulæ. 

Business Blue Book. London: Curtis Gardner & Co., Ltd. 
2s. net.—A sub-title describes this book as being written for pro- 
gressive business men and al? interested in commercial knowledge. 
Certainly the character of its contents is very varied. For 
instance, in different chapters one is informed, very briefly, of 
course, how to start, purchase, develop and sella business; how to 
talk business, advertise it, train boys for it, or get a partner; how 
to patent an invention and sell it; how to read a prospectus and 
issue one, to insure, to collect debts, to form a business into a 
company, and a hundred and one other how to's” that we have 
not room to enumerate. The writer (or writers) imparts a good 
deal of interesting general information concerning Lloyd’s, and 
tells you how to act when in financial difficulties (ye gods! Carey 
Street!) —“ how to find the way through”! (Thank heaven !)— 
how to invest spare capital (when you have any!) how to obtain a 
partner with capital, and many other things that a lot of men 
would like to know. We should not like to lead them to believe 
that by reading these short essays, they are going to ''get right 
there" straight away, but they might here and there pick up a 
hint or two that would be of value in the conduct of their com- 
mercial concerns. Young men just at the commencement of a com- 
mercial career would be nrofited by reading the book. 

“Science Abstracts.” Sections A and B. Vol. IX, No. 101, 
D 25th, 1906. London: E. and F. N. Spon, Ltd. 1s. 6d. net 
each. 

“Proceedings of the Engineers’ Club of Philadelphia." "Vol. 
AXIII, No. 2, April, 1906. Philadelphia, Pa.: The Club. 
Quarterly, $2 per annum. 

The Physical Review.“ Vol. XXII, No. 5, May,1906. Lan- 
caster, Pa., and London: The Macmillan Co. 

Journal of the Western Society of Engineers." 
April, 1906. Chicago: The Societv. 50 c. 

We have been favoured with a bound copy of the eleventh issue 
of "One and All Gardening," (for 1906), edited by Mr. E. O. 
Greening. 

“The Traneactions of the South Yorkshire Association of Mining 
d Vol.I, No. 3, May 1st, 1906. London: The Chichester 

ress. 

The Technical and Scientific Publishing Co., of Milan, intend 
publishing during tbe months from now to December a com- 
prehensive work dealing with the more important exhibits of a 
technical character at the Milan Exhibition. There will be in all 
20 parts, the price of which is 20 lire in Italy, and 25 lire posted to 
foreign countries. 


Vol. XI, No. 2, 


Trolley Wire Ears.—In view of the discussion of 
Messrs. Tweedy and Dudgeon's paper on overhead equipment 
regarding the peculiar wearof the trolley wire which occurs mainly 
at and near the supporting ears, we are asked to call attention to 
the B.T.-H. flexible trolley wire ear, which is claimed to overcome 
entirely the effecta complained of. Should any tramway engineers 
desire to test the ears for themselves, the British Thomson-Houston 
Co., Ltd., will forward a sample for this purpose on application to 
its Supply Department, Head Office, Rugby. 


Brush Contracts,—The Brusn Co. has booked the fol- 
lowing contracts :— 


For the City and South London Railway Co. (per J. H. Tozer & Co.), fifteen 
steel trailer cars and bovie trucks. : 

For the Birkdale and District Electric Supply Co., 90-& W. Diesel engine and 
direct coupled traction dynamo. 


Dissolutions and Liquidations, — Havaxa ELEC- 
TRICITY Co., Lrp.—This company is winding up voluntarily with 
Mr. J. T. Claxton as liquidator. Creditors must send the usual 
particulars by July 6th. 

TRAMWAYS EXTENSION SYNDICATE, Ltp.—Creditors must send 
particulars of their debts, &c., to Mr. Edward Davis, 5, London 
Wall Buildings, E.C., the liquidator, by June 30th. 

THE ELEcTRIC TURBINE Gas RETORT CHARGING AND DISCHARG- 
ING Macuink Co., Ltp.—A meeting is to be held at 27, Martin's 
Lane, E. C., to hear au account of the winding up from the liquidator 
(Mr. W. K. Wenham). 


British Electrical Manufacturing for Abroad. 
We extract the following remarks on the electrical engineering 
trade from the annual report of the Wolverhampton Chamber of 
Commerce: — The use of electricity for industrial and traction 
purposes continues to make great progress, and the volume of elec- 
trical machinery manufactured in this country has been consider- 
ably greater than in any previous year. South Africa was an 
important buyer during the first half of the year, but latterly, 
owing, apparently to the absence of development in the great 
mining industry, the buying of mining machinery has rather 
seriously fallen away. Several good orders, however, have been 
given out for town lighting and traction plants by the various 
South African Colonies. There has been a moderate demand from 
Australia and New Zealand, and there is some evidence that thesc 
colonies are now more inclined than formerly to place their orders 
for electrical appliances in this country. It is also gratifying to 
find that South America is proving a larger buyer of British elec- 
trical goods. Unfortunately, the home manufacturing capacity in 
the beavier branch of the industry is still greater than the demand, 
with the result that prices continue to fall, and this feature, com- 
bined with the dearest copper experienced during recent years, has 
nrevented manufacturers feom obtaining anything like an adequate 
return on the capital employed in their businesses. Several of the: 
larger manufacturers still find it necessary to obtain work for their 
factories by the promotion of power and kindred electric supply 
companies, but there are indications that this is a doubtful class 
of business to enter into, as the several power companics, which 
have now been at work for a few years, do not appear to be making 
very good progress. The local concerns are fairly well supplied 
with orders, but get little satisfaction out of the poor prices 
ruling.” 


Belgium.—4A company has just been formed in Brussels 
with a capital of £40,000 and the title La Compagnie Internationale 
des Lampes Electriques Zircone-Wolfram, to acquire and develop 
certain patents with regard to incandescent lamps with metal 
filaments. 

The report of the Société des Accumulateurs Tudor, of Brussels, 
for the last financial year shows a profit of £2,890. 


Installation Contracts —Merssrs EDWARDS AND 
ARMSTRONG, of Bristol, are at present engaged upon the following 
contracts :— 

Ely Paper Mills, Cardiff (for the Lancashire Dynamo and Motor Co.)— 
Installation of two 160-kw. dynamos, five 60-H.P. motors, three 20-n.p. motors, 
three 10-H.». motors, ten 5-H.r. motors, including supply and erection of all 
necessary main cables, &c. 

Bedwellty Union, Tredegar, Mon.—Supply and erection of two 38-B.H.P. 
steam dynamos, accumulators (400 ampere-hours), 125 cells, one motor pump 
(direct coupled) with automatic gear. 

Somerford Manor, near Chippenham.—Complete electric lighting, including 
oil engine, accumulators, dynamo, and wiring the manor. 

Dulverton Electric Light Co., Dulverton (second contract).—One 55-H. p. 
turbine, two dynamos, two batteries of accumulators, main switchboard and 
two miles of mains. 


Electric Lifts.—Mxssns. A. W. Penrose & Co., LTD., 
of Farringdon Road, E.C., have lately completed an electric lift 
installation at Messrs. Gamage's new building in Holborn Circus. 
Altogether there are six lifts employed to meet various require- 
ments for goods and passenger service. Two of the lifts were on 
view last week. One is a “Safety Express” passenger lift, with 
six speeds ranging from 70 ft. up to 450 ft. per minute. The 
attendant slowly pushes over the handle of the controller, and the 
car travels slowly at first, then passes through five intervening 
speeds (at any of which the lift can be run if so desired), and 
eventually reaches its sixth or maximum speed of 450 ft. per 
minute. This speed, it is said, can be reached within 8 ft. of travel, 
and when it arrives within a similar distance from the end of its 
journey the lift begins automatically to reduce its speed by an 
ingenious method, finally stopping after attaining its slowest 
speed. The equipment in the basement is driven by a 25-u.r. 
motor, which has been found necessary to attain the speed men- 
tioned under load. The special brakes which come into operation 
in stopping the lift are automatically adjusted according to the 
load. The provision in the way of safety appliances is claimed to 
be such that, in the event of one of the four ropes merely 
stretching, the cage would immediately come to a standstill. 
The 500-volt supply of the County of London Electric Lighting 
Co. is employed. Messrs. Penrose have recently carried out a 
large number of electric lift contracts for London and the provinces, 
and four lifts for Johannesburg ; one of these contracts was for the 
Tribune offices in Bouverie Street, where there are installed passenger 
and forme lifts, patent paper elevator and 24-ton crane. 


Trade Announcements,—Mr. W. STANLEY, WILLIAMS, 
late of the Wrexbam Corporation Electricity Works, has com- 
menced business as an electrical engineer and contractor at 44, 
Chester Street, Wrexham. 

Mr. J. F. CoaTEs, who was for eight years on the Burnley 
Corporation electricity staff, has opened an electrical engineer's 
business at 18, Hebrew Road, Burnley. 


Outing.—Last week the tramway employés of the 
Nelson Corporation had an outing to Gargrave vid Gisburn and 
Hellifield. The party were accompanied by the borough electrical 
engineer, Mr. Henry. 


. France.—La Societé Lyonnaise des Forces Motrices du 
Rhone, of Lyons, reports a profit of £62,294 for the last financial 
year, which admits of a dividend of- 19 fr. per share, as com- 
pared with only 16 f. for the preceding 12 months. ` 
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Lead Wool.—We have received from the Ean Woon 


Company, of Snodland, Kent, samples of its new material known 
as "lead wool,” which is suitable for jointing gas, water and 
other mains such as pipes for telegraph and telephone wires. 
The material has been patented by the company, which also holds 
the patents for joints made with metal wires, threads, &c. In a 
pamphlet which the company has issucd, the disadvantages and 
defects of the ordinary methods of jointing pipes, with hemp yarn 
and molten lead, are emphasised, and the special merits of the new 
system are explained. After the introduction of the yarn, a strand 
of the lead wool is twisted up to fit the space in the socket, and is 
wel] caulked in, each turn being individually caulked, until the 
socket is filled. The lead wool, it is claimed, then forms a dense 
mass of lead, capable of withstanding a much greater pressure than 
the ordinary packing, as evidenced by tests. The joints can be 
made in damp weather or in water, where molten lead could not be 
used, and the use of fire, clay, &c., is avoided. There is no waste of 
either time or material; moreover, the company claims that half 
the weight of lead suffices. The new material was first used in 
Germany ; the Lead Wool Co. is the sole licensee and manufacturer 
in this country. 


Training in Wireless Telegraphy.—Mr. WILLIAM 
Lvwp, the principal of the British School of Telegraphy, 179, 
Clapham Road, London, S.E., has received from H.M. Postmaster- 
General a licence to use, for the training of Marconi wireless tele- 
graph operators, the installation supplied by Marconi's Wireless 
Telegraph Co., Ltd. Mr. Marconi's magnetic detectors are included 
in the installation. 


Italy.—La Società Italiana per Accumulatort Elettrica 
is the name of a new company which has just been formed in 
Milan, with a capital of £20,000, to manufacture accumulators. 


LIGHTING and POWER NOTES. 


Barton (Lanes.).— With reference to the E. L. order 
granted to tbe R.D.C. for the parisbes of Flixton, Clifton, Davy- 
hulme and Barton Mose, the Flixton P.C., which has all through 
opposed the scheme, has decided to inform the B. of T. that the 
Council considers the granting of the order to be a great injustice 
to Flixton, and asking if there is any higher authority to whom the 
Council can appeal against the Board's decision. Flixton is apply- 
ing for urban powers, and, if successful, desires to possess its own 
E.L. order. 


Brighton,—The Right Hon. John Burns, M. P., President 


of the L. G. B., is to open the Corporation's new Southwick generating 


station on June 16tb. 


Bromsgrove.—The B. of T. has informed the R. D.C. 
that the Bromsgrove E. L. order (1901) bas been revoked. 


Bury (Lancs.).—The Electricity Committee of the 
T.C. has decided to reduce the charges for energy as under:—Shop 
lighting, from 4d. to 34d. per unit; hotels, &c., from 34d.to3d. Motive- 
power, 2d. per unit to users of the maximum demand of one bout 
per day, orfor 1,000 units per quarter; 1d. per unit for the next 
1,500 units, and jd. per unit beyond, less 10 per cent. Public 
lighting, a reduction of £1 per lamp per annum. 


Canada,—OwTaRro. —As foreshadowed in a note from 
our Canadian correspondent last week, the Electric Power Bill has 
been read a third time, and has received the Royal assent. The 
Lieut.-Governor in proroguing the Provincial Parliament, expressed 
satisfaction that the reports of the Hydro-Electric Commission had 
resulted in a measure which was designed to sccure cheap power to 
all parts of the province without injury to the rights of bond- 
holders and others who bad invested money in the development of 
vlectrical energy. 


Cheddleton,—The Staffordshire C.C. has decided to 
expend £1,600 on the installation of the E.L., £900 on telephones, 
and £400 on elcctric fire alarms at the new asylum building at 
Cheddleton. 


Chester.—The T.C. on May 23rd decided to reduce the 
price of energy as under as from September 30th next :—Private 
lighting, from 4d. to 34d. per unit; power, from 2d. for the first 
500 units per quarter to 14d. per unit; above 500 units per quarter, 
from 14d. to 14d. per unit for the first 200 units, and 1d. beyond. 


Colne.—An unopposed L.G.B. inquiry into the appli- 
cation of the T.C. for a loan of £5,300 for E.L. purposes, was held 
on May 23rd. 


Continental Notes.— ITALY (BRESCIA).—The Prefect 
has granted a concession to the cotton works of Messrs. Turati to take 
gutlicient water from the left bank of the Dezzo Torrent near 
Mazzunno, to generate 7,962 H.P, for the supply enorgy of the 
cotton works aud for distribution in the neighbourhood. 

Another concession has been granted to take water from the 
Paspardo (Cimbergo) for generating 1,644 H P. to be utilised for 
; n purposes, Amongst others, in tha preparation of barium 

alte, i 


CHIETI.—A concession has been granted to obtain cnergy from 
the River Sangro sufficient to develop 5,133 m.r., part of which 
will be used in connection with a tramway on the provincial routes 
between Frentana and Sangritana. 


Dublin.—The Lighting Committee has recommended 
that from the commencement of the present quarter the price of 
energy for power purposes shall be reduced to 3d. and 1d., one hour 
maximum demand, or 12d. per unit flat rate. The Committee has 
also adopted a basis by which it hopes to attract small power users, 
i.e., the cost shall not exceed 7d. per day per R. p. installed. Con- 
suniers of aver 3,000 and under 5,000 units will be charged 13d. per 
unit, flat rate; over 5,000, 14d. per vnit; and daily newspaper offices 
14d. per unit. Further, new lighting flat rates are recommended for 
public establishments, and also reductions in meter reuts. So as 
to allow some abatement to new consumers to relieve the initial 
cost of wiring premises, the Committee puts forward for approval 
by the Corporation, a suggestion that they should be supplied with 
energy for the first six months at one-half the ordinary rates. 


Edinburgh.—Somc time ago the E.L. Committee in- 
structed its consulting engineer, Sir A. W. B. Kennedy, and the 
resident engineer to report on the present condition of the plant, 
its probable life, and on the question of provision for renewals. 
The engineers recommend that the Council should increase the 
reserve fund to its statutory limit, and also create a depre- 
ciation fund as soon as possible. Five per cent. on the capital 
outlay is allowed for the latter, and the reserve fund now 
amounts to £76,000, or short on a capital expenditure of £900,000 
by £14,000. The actual sum taken from the surplus of the elec- 
tricity account, and placed to the credit of the city in some form or 
another, has been £25,539. l 

The Lighting Committee of the T.C. has, after consideration, 
come to the conclusion that no appreciable advantage would accrue 
from scrapping the existing small plant in use at Edinburgh in 
favour of larger or more modern machinery. 


Exeter.—The working of the Corporation's electricity 
undertaking for the ycar just ended has resulted in a net profit of 
£995. 'l'he total revenue was £14,624, aud the working expenses 
47, 240; interest and sinking fund charges absorbed £6,389. The 
units sold amounted to 587,211 for lighting and power, and 365,098 
for traction. 


Falkirk,—At a recent T.C. meeting, a proposal to confer 
with the Scottish Central Electric Power Co. before accepting con- 
tracts for the extension of the electric plant of the burgh, was 
after lengthy discussion, defeated by 11 votes to 3. 


Fife.—We understand that three-phase coal-cntting 
machinery is now being employed in the Bowhill Colliery. Two 
large size Pick-Quick voal-cutters, each capable of under-cuttiny 
6 ft., and a smaller one with a 4 ft. 8 in. under-cut, are being 
employed; a large machine bas cut 60 sq. yds., or 30 lineal yds., 
per hour, including stoppages. 


Glasgow.—A proposal to reduce the charges made for 
hydraulic water power met with keen opposition at the meeting of 
the T.C. It was contended that if the proposal was carried, the 
electricity department would be compelled to reduce their cbarges 
for power supplied for similar purposes, which might end in a rate- 
cutting war between the two departments. It was pointed out that 
tbe hydraulic power supply did not pay, but the proposal was 
ultimately agreed to. 


Grantham.—The E.L. Co. has reduced the price of 
energy to 5d. per unit. | 


Grimsby.—The Corporation E. L. undertaking realised a 
profit of £1,004 in the twelve months ended March, 1906. Of this 
amount £500 is to be applied to the rates, £300 to depreciation, 
and £200 to a sinking fund. The cbarge to private consumers is to 
be reduced from 44d. to 4d. per unit. 


Heckmondwike.—The U.D.C. bus applied to the 
L.G.B. for a loan of £19,500 for electricity purpcses. 


India.—CArccurrA.—The Calcutta Electrice Supply Cor- 
poration was founded long before the passing of the Indian 
Electricity Act of 1905, which introduced standard conditions 
throughout the Indiau Empire in place of a system of private Bill 
legislation. Wishing to extend its plant and operations, the 
Supply Co. has been in negotiation with the Government for the 
surrender of its old licenses for one under the new Act. Into 
these negotiations the Calcutta Corporation has intervened, and 
shown the municipalistic spirit by asking for sweeping reduc- 
tions in charges, and for the right to levy a rent of at least 100 
rupees per annum on each mile of underground cable, and an 
annual rental of 5 rupees for each pole and 10 rupees for each 
tripod carrying overhead mains. It also suggests that in cable 
laying the length of trench open at one time in any street should 
not exceed 60 yards, while at junctions only one-half should be 
open and the remainder left clear. The Government has thrown 
its influence on the side of the licensees, and met the municipal 
criticism by the remark that such reductions in price as are demanded 
would involve the virtual confiscation of the property of the supply 
company. 

Leyton.—Jt was decided by the U.D.C. on Tuesday to 
convert the whole of the remaining gas lamps in the district to 
electric, at a capital expenditure of £2,316, and an iuoreased annual 
expenditure ef 4028, Tho surveyor, in conjunetjion: with tho 
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electrical engineer, was instructed to report as to the lamps which 
arc to be converted during the current half-year. Sanction has 
been received from the L.G.B. to the borrowing of £17,819 for 
extensions to the power station. 


Leek.—A local silk mill was recéntly closed owing to an 
accident to the 90-H. p. engine which drove the mill. The services 
of the borough electrical .engineer, Mr. R. M. Carr, were 
requisitioned on Tuesday afternoon; an estimate having been made 
as to the horse-power required for each room, all the necessary 
arrangemonts were put in hand to install motors, and by Thursday 
several of the rooms were running; by the end of the week 10 
motora, having an aggregate of 70 H.P., were installed. The plant 
is giving entire satixfaction, and the advantages of the steady elec- 
trical drive have already been noted in the quality of the work 
turned out. 


London.—L.C.C.—The Finance Committee, in reporting 
at Tuesday's meeting of the Council, on an application of 
Bermondsey B.C. for the advance of £15,507 for machinery, mains 
and meters, stated that with the exception of £700 required for 
meters, the whole of the sum to be borrowed had already been 
expended. In reply to a communication on the subject, the B.C. 
intimated that it was under the impression that it was not 
absolutely necessary to apply for such sanction before the 
extensions were undertaken ; that the electricity department had 
recently been reorganised ; and that it was now understood that in 
future the Council’s authority should be obtained before any such 
expenditure was incurred. On this explanation the C.C. decided 
to advance the money. It was also resolved to lend £22,303 to the 
Islington B.C. for electric lighting works, and £2,650 to the 
Poplar Council for installing a coal elevator plant at the generating 
station 

CAMBERWELL —The London Electric Supply Corporation has 
notified the B.C. of its intention to lay new 6,600-volt mains in 
New Cross Road and Queen's Road, Peckham. The Committee has 
considered a communication from the town clerk to the effect that it 
ix probable that these mains will be used for the supply of elec- 
tricity for the L.C.C. tramways, and that it is necessary to 
provide that such mains shall not be charged against the Camberwell 
undertaking of the company in the event of the Council at any 
time deciding to exercise its powers of purchase. The company 
bas stated that the mains are intended to be used for any purpose 
which may arise for both power and lighting; at present there is 
no demand for a tramway supply from these mains. The Com- 
mittee has given the permission asked, subject to protective con- 
ditions, including one that the work shall be carried out con- 
tinuously, night and day if required. by the Council. 

HAMMERSMITH —Upon tbe advice of the electrical engineer, 12 
“Chameleon” electric sivos containing particulars of rates of 


current, &c., are to be obtained at a cost of £3 3s. each, and are to 


be distributed amongst electrical fitters and ironmongers in the 
borough, to be placed in prominent positions in their shops and 
showrooms. 

PoPLAR.—The agreement which has been come to by the B.C. 
with the London and India Dock Co. forthe supply of energy, com- 
prises the following clauses:—The company is to pay a rent of £30 
per annum for the service; the agreement is to be for five years 
terminable at the option of the company at the end of three years, 
subject to the company paying £50 towards the cost of removal of 
the cable on its premises; the charge for a minimum ,consumption 
of 300,000 unite per annum is to be 885d. per unit, and 9d. per 
unit fora minimum of 200,000 units per annum; in the event of 
the consumption per annum not reaching 300,000 units the company 
is to have the option of charge at the standard tariff rate of £3 per 
Kw. plus 8d. per unit. The charge for each annual period is to be 
adjusted on these rates, the normal maximum load is not to exceed 
80 Kw., and the out-of-balance current not to exceed 20 amperes at 
any one time. 

West EN D.—Owing to the fusing of an electric light main on 
Monday, ina street box in Argyle Place, the daily Press reports that 
a gas main exploded, and some damage was done to the pavement 
and to a jeweller’s shop. 

METROPOLITAN ASYLUMS Boakp.—Owing to the very inferior 
lighting obtaining at the Downs School by gas, it has been unani- 
mously decided to install the E.L. ata cost of £2,700. The Board's 
engineer has reported that in consequence of the increased demands 
on the X-ray apparatus used for the treatment of the children, an 
outlay of £100 would be required in the near future in order to 
provide additional electrical energy, but that this could be pro- 
videl by the installation, the cost of which. includes wiring, 
fittings, mains, switchboards and a small motor-generator for the 
X-ray apparatus. The South Metropolitan E.L. and Tramways Co. 
has offered to supply energy at the saine rate as to Belmont Asylum, 
viz., 24d. per unit, and on this price a saving over gas of £25 per 
annum will be effected, and there will be a 25 per cent. better light, 
pure air, greater cleanliness and less expenditure on cleaning 
aud painting work, with a saving of expenditure on the renewal of 
accumulators forthe X-ray apparatus, and on running the laundry 
machinery on Saturdays and after hours. 


New Zealand,—Watnr.—In reference to the note in 
our issuc of March 16th last, stating that the Waihi Gold Mining 
Co. had asked the Government for permission to utilise the energy 
of the Horahorn Rapids for generating electricity, it is now 
announced that the latter bas definitely refused the company's 
application, The reason given is that the Government proposes to 
develop the Huka Falls, and it desires the company to purchase 
a supply from that source, Bo far as can be seen, however, it will 


nttention to leakage from the electric lighting mains. 


not be possible for the company to operate on low-grade ores with 
a supply from the Government's scheme, as the cost will be 
heavier. An outline of the Waihi company's scheme, by its con- 
sulting engineer, recently appeared in a New Zealand paper, which 
stated that the capital cost would be £70,000, and the power 
developed at the Falls would be 3,800 m.P.; the transmission line 
would be 52 miles long. A loss in transmission and transforming 
of 25 per cent. is estimated, and if the mills are run 24 hours per 
day for six days per week, the cost would work out at £3 per H. v. 
per annum, exclusive of licence fee, &c. The Government scheme 
would entail a 100-mile transmission line, and the cost of supply 
is put at about double that by the company's project. 

A public meeting has been held in the town, and a resolution 
passed, asking the Government to reconsider its decision. The 
Government's action is being condemned by all classes in the 
Colony. | 

DoxEDINN.— The new railway station and yards are to be lit by 
electricity and a 70-H.P. gas or oil engine set is to be installed on 
the station ground for the purpose. ; 

TIuARU.— The B.C. has accepted an offer by Messrs. Scott Bros., 
of Christchurch, to install a plant for lighting the streets by clec- 
tricity and to supply energy to private consumers. The company 
agrees to erect and maintain five 1, 000-c. p. lamps, 20 500-C. P. 
lamps, and 210 30-c.P. lamps for £750 per annum, on an average of 
44 hours lighting per night. Private consumers are to be supplied 
through the Council at 1s. per unit for lighting, and 4d. for power. 
The Council has the right to purchase the undertaking at any time 
upon conditions agreed, and after a certain period the mains, con- 
nections, &c., become its property free of cost. The initial 
Schemes provide for a plant of 70 xw., overhead distribution is to 
be used. 

AUCKLAND.—The C.C. has adopted Mr. Goodman's scheme for 
electricity supply in conjunction with the refuse destructor, and has 
decided to take a poll of the ratepayers for sanction to the borrowing 
of £25,000 for the purpose. The cost of the scheme is estimated as 
follows: — Buildings, £3,000; plant, including battery, founda- 
tions, &c., £10,576; overhead feeders and distributing mains, 
£6,624; total, £20,200. If a condenser, cooling tower, pump, &c., 
is installed, the cost will be £22,202. The three-wire direct- 
current distribution system with 440 volts on the outers, has been 
adopted, and the plant to be installed in the first place is to be two 
225-Kw. units, one boiler and one storage battery. Street lighting 
is not recommended at the start. Consumers are to be charged 18. 
per unit, with a sliding scale of discounts. 

CHRISTCHURCH.—Al| material in connection with the electric 
lighting and power supply for the International Exhibition, will 
be supplied by the Australian Genera] Electric Co. The work is 
being carried out by Messrs. Scott Bros., of Christchurch. 

WELLINGTON.—As previously mentioned, the C.C. has been con- 
sidering the question of taking over the City of Wellington Elec- 
tric Light and Power Co.'s undertaking. An offer by the C.C. of 
£100,000 was made to the company for its interests, but this has 
been declined by the company. The Council intimated that if the 
company did not accept its offer, it would probably submit to the 
ratepayers a proposal for a loan to erect independent works. The 
company contends that it has the monopoly of the private supply 
of Wellington; the C.C. disputes this and is now supplying 
energy for lighting and power to some business houses in the city 
from its traction plant. The company estimates the value of its 
undertaking at £175,000. 

At a special meeting of the C. C. it was resolved to ask the rate- 
payers to sanction the following loans:—New, tramway cars, 
£25.000; power supply scheme, £30,000; purchase of 1,000-n.r. 
steam dynamo, with condensers, two boilers, superheaters, pipes, 
pump, and switchboard panel, £12,600; two 100-kw. motor- 
alternators with switchboard, boosters, £4,145 (less proportion 
chargeable to publie lighting loan, £6,518); allowance for future 
extensions, £10,000—total, £21,000; additions to public lighting 
for, say, two years, £10,000; for starting new electric lighting 
works, £100,000 ; Charlotte Street tramway deviation, £2,000. 


Pontypool.—4A gas explosion in the street recently drew 
The cables 
are lead-covered and were laid 13 years ago. 


Redruth.—The Urban Electric Supply Co. has reduced 
the price of energy from 6d. to 5d. per unit. 


Shrewsbury,—There is a credit balance on the year's 


* 


working of the T.C.'s undertaking of £824. 


South Africa. —DvRBAN.— The borough electrical engi- 
neer reports that at the end of April there were 144,366 lamps con- 
nected or applied for, the total number of consumers being 3,524. 
The new Belliss-E.C.C. 750-kw. alternator has been put into 
operation with satisfactory resulte. 

The Committee has recommended the proposal of the borough 
electrical engineer to make a special charge of 4d. for shop window 
lighting, which will necessitate the use of time switches. In order 
to encourage the use of energy for cooking and other purposes 
during the time of light load, it was suggested that it be 
supplied at 14d. per unit from 12 midnight to 6 p.m., and from 
6 p.m, until midnight at the existing tariff, 8d. per unit, less dis- 
counts. The suggest ions were favourably received, and remitted 
to the whole Committee of the Council. 

Port ELIZABETH. The electricity works of the Port Elizabeth 
Corporation were opened on May Ist, by the Mayor. The 
borough electrica] engineer is Mr. R. Pape, Who bas also designed 
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the system. The cost of the works, including mains and street 

hting, was estimated at £83,480, but has amounted to onl 
£76,000; adding to this £3,300 for the cost of site and £5,08 
the cost of procuring the necessary capital, the total cost 
of the whole of the undertaking is about £85,000. The street 
lighting ig, estimated to cost £12,000, and will consist of- 
110 are and 450 Nernst lamps. The pressure of supply is 250 and 
500 volts, and the cables are triple-concentric laid sulid. Already 
over 1,000 private lamps are connected, and there are several. 
thousand more in course of connection. 


Southport.—The twelfth year’s working of the South- 
port Corporation electricity undertaking has been submitted to the 
Electricity Committee. During the year 149 additional consumers 
were connected to the mains, with the equivalent of 7,526 8-c.P. 
lamps. As compared with the previous year there has been a sub- 
stantial increase in the number of units sold to the Tramways 
Committee and the Southpurt Tramways Co., Ltd., the increased 
sales being 7'7 per cent and 186 per cent. respectively. The 
units sold to private consumers increased from 1,023,892 to 
1,101,801. The price to new domestic consumers has been 
fixed at a flat rate of 44d. per unit, and the old consumers 
have been given the option of this flat rate or remaining on 
the maximum demand system. A battery connected with the 
tractioa system, together with an automatic reversible booster aud 
switchboard, has been ins'alled. By means of the battery the 
whole of the direct current supply, except on Bank Holidays, 
wil be given [by one 200-kw. generating set, aud the run- 
uing hours of the steam plant bave been reduced 60 per cent., 
improviug the plant load factor from 30 per cent. to 72 per cent. 
The result of the year's workiug was a net profit of £3,875. From 
a total revenue of £23,659 there wasa gross profit of £14,710, 
equivalent to 7°96 per cent. on the avernge capital, against a 
percentage of 8:19 list year. Interest and sinking fund ab:orbed 
£11,334. The surplus was dealt with as follows: In aid of the 
rates, £2,750 ; renewals fuad, £625 158. 6d. 


Stourport.—The B. of T. has granted a prov. order for 
E.L. to the Kidderminster and District E.L. and Traction Co., Ltd., 
for Stourport and the R.D.C. of Kidderminster. 


Wellingborough.—The U.D.C. has decided to take no 


action whatever with regard to the application of the Northants 
Electric Power aud Lighting Co. for a prov. order for E.L. Rush- 
den U. D. C. has d-cided to oppose t. e application. 


TRAMWAY and RAILWAY NOTES. 


Bolton,—On Wednesday last week an overhead wire 


broke and became entangled with the trolley pole of a tramcar. 
The trolley rope swung about and struck a passenger on the head. 
His injurics were not of a serious nature. 


Bradford-Cleckheaton,—Cleckheaton U.D.C. has been 
informed that the Tramways Committee of the Bradford T.U. has 
decided that it cannot see its way at the present time to extend 
the electric tramways to Oakenshaw, Cleckheaton. 


Brentford.— The B. of T. inspection of the new tramway 
line connecting Brentford and Hanwell took place on Wednesday 
last weck, and the lin? will be in operation very shortly. 


Burnley.—The annual return of the Corporation elec- 
trical tramways shows that up to date the capital expenditure has 
been £186,856, there being an iucrease for the year of £1,068, of 
which £1,026 was for lines. The total revenue for the year to 
March 31st, 1906, was £57,992, of which £57,151 was derived from 
passengers, the balance being from parcels. The income averaged 
11:511d. per car-mile, against 10:467d. in 1904-5. The passengers 
carried numbered 11,092,704, against 10,037,379, and the car-miles 
run 1107,772, against 1,226,661. The total reccipts per mile were 
11:6G1d., against 10°56d., and total expenditure &17d., against 7:02d. 
Forty-six cars were in use, running an average of 120 miles a day. 
The total route length is 103 miles, and there is yet £24,464 in 
uuezpended capital authoriscd to be spent. 


Callingtou.—The Great Western Railway Co. has applied 
to the Light Railway Commissioners for an order authorising the 
abandonment of the system authorised by the order of 1900, and in 
its place the construction of a l.ne between Callington and Saltash, 
commencing at St. Stephens-by-Saltash, and thence to Callington 
vid Landrake, Botusfleming, Pillaton and St. Mellion. 


Canada.—The Toronto Railway Co. and the Toronto 
and York Radial Railway Co., which are now virtually one concern, 
have issued a document describing and giving the values of all 
buildings, plaut and rolling stock of the two companies. The total 
value of properiy held by the two companies amounts to 
$3,066,000. Of this amount, $502,000 is for buildings and 
permanent fixtures, $1,062,000 for plant such as boilers, engines, 
dynamos, generators, transformers, &c., and $1,502,000 for rolling 
stock. 


Continental Notes.—IrALT.— Our contemporary, the 
Elettricita, of Milan, on April 27th last published a portrait of Dr. 
Geo. Finsi, and a detailed account, with numerous illustrations 
and sketches, of the railway which has been laid and is working at 
the Exhibition between the Park and the Piazza d'Armi. Theline 
is carried on & viaduct constructed partly of iron and partly of 
wood at a height of about 6 metres from the ground to the rail 
level, with a sloping approach to the station for the ascent and 
descent of the passengers. In the generating station the alternators 
work at 2,000 volts and 15 periods; they are constructed with 4 poles, 
driven direct by three-phase motors of 600 H.. working at 3,600 
volts and 42 periods. The rolling stock consists of four trains with 
half a train in reserve, each train being composed of four carriages, 
10 metres ia length, capable of seating 96 persons, with a total 
carrying capacity up to 250 persons. To the trolley pole is fitted 
a novel collector consisting of two parallel rollers attached to a 
spring frame work, designed to avoid sparking; transformers of 
40 xw. capacity are carried on the train, reducing the pressure to 
180 volte. 

According to the Continental Press, an electric railway is to be 
constructed to unite Varese with the Luino railway. The plans 
have already been passed, and the work is shortly to be proceeded 
with. 

The electrical locomotives intended for traction in the Simplon 
tunnel are now completed ; they have a total length of 12:32 metres 
and weigh 62 tons. They are fitted with two motors of 600 B. p. 
each; these, it is calculated, will pull a 300-ton passenger train at 
84 km. an bour, and a 400-ton mineral train at 68 km. an hour. 
The power will be supplied at 3,000 volts, and it is intended that 
the locomotives shall pull the trains about 40 km. to tke station at 
Domodossola. = 

The power required for working the electric locomotives is 
derived from two generating stations situated at Brieg and Iselle 
respectively, where additional plant has been installed forthe pur- 
pose. The generators yield three-phase current at 3,300 volte, and 
two sets of feeder cables are led from each station for the supply 
of the trolley wires, which are arranged over the track in the 
tunnels, and are divided into five sections limited by both railway 
stations, both tunnel doors, and the turnout or siding in the tunnel. 
The trolley wires are fixed on insulators which are attached to 
steel wires, aud at the tunnel portals they are separated from the 
trolley wires outside the tunnels, as space has to be provided for 
the "curtains" which close both tunnel portals. An electrically- 
operated windlass is provided for rising the curtain before the 
passage of a train; it is brought into action by pressing a push 
button, and becomes automatically disconnected when the cartain 
has reached its highest or lowest position. Each locomotive is titted 
with two overhead collectors which lead the current from the trolley 
wires at 3,000 volts. Two air pumps are arranged on each loco- 
motive, one being for the operation of the Westinghouse brake 
and the other for the acoustic signals; the current for the pumps 
and for lighting is provided by means of oil transformers, which 
reduce the 3,000-volt current to 110 volts. 

An interesting test case has recently been before the Law Courts 
of Rome, in regard to the work permissible in carrying overbead 
conductors across private property, under the law of June, 1894. 
By this law it is distinctly indicated that no compulsory wayleaves 
shall be granted to fix overhead conductors '' to the front of houses 
towards the street, across public squares, courts, gardens, or places 
planted with fruit trees." The Electric Tramway and Railway Co., 
of Rome, demanded a wayleave from Messrs. Torloni,-part of it 
traversing land where fruit trees were planted. In considering the 
case, the Judge interpreted the law as referring to fruit gardens 
nttached to houses or villas, and decided that such plote of land 
as tbat in question, although planted with fruit trees, were not 
afforded protection by the statute; permission was therefore 
granted to the company to carry their conductors along the pro- 
jected route. 

FINLAND.—The British Vice-Consul at Abo, in a recent report, 
states that there is a possibility of having a system of electric 
tramways put down in that town, and he hopes that British manu- 
facturers of plant will enter into competition. 

SPAIN.— The Sociedad Anonima Electrica Moderna, of Jerez, has 
applied to the Spanish Minister de Fomento" for a concession for 
the construction and exploitation of an electric tramway in Jerez 
de la Frontera. 

SiciLy.— The British Vice-Consul at Catania, in a recent report, 
states that the electric tramway service in that town was opened to 
traffic on April 1st, 1905, and promises to be a success from a 
financial point of view. The motive power is produced by two 
Dowson gas engines of 500 H. P. each, which will be sufficient also 
for an electric light service which the company proposes to furnish 
to the public very shortly. 

HorLaAND —The British Consul at Rotterdam reports that on 
September Ist, 1905, the first electric tramway commenced run- 
niug. Only one line is at present in working order, but it is hoped 
that the major portion of the system will be completed this year, 
and with this view active operations are being carried on towards 
completing the generating station. 


Croydon.—On Saturday last the new route between 
Tooting and Croydon was opened for public traffe. There is still 
a gap of 4 mile between the terminus at’ Tooting Junction and 
that of the L.C.C. tramways at Tooting Broadway. 


Halifax.—At a mecting of the Corporation Tramways 
Committee on May 24th it was reported that the past year's opera- 
tions had resulted in a profit of £3,177, £932 more than had been 
estimated, 

(Continucd on page 887.) 


Vol. 58. No. 1,488, JUNE 1, 1906.] 


THE ELECTRICAL REVIEW. 


888 


THE LANCASHIRE ELECTRIC POWER SCHEME. 


Fon the oil cireulation to the turbines, oil pumps are 
provided in the basement; they supply an oil cistern at 
the top of the building, from which the oil flows by gravity 
through the turbine bearinga and back to the pumps. 

The condensers (one for each turbine unit) are of the 


vertical surface 
type, with three- 
throw Edwards air 
pumps direct 
driven by motors, 
and were supplied 
by the Mirrlees, 
Watson Co. 

A dry air pump 
is also installed in 
connection with the 
above plant, and is 
available for prim- 
ing the circulating 
pumps. 

The latter are 
of the 
fugal type, direct 
motor driven, and 
are installed in 


cenítri- 


the basement; 
each is rated to lift 


Fic. 11.— VIEW OF 


(Concluded from page 846.) 


of 28 ft. 
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160,000 gallons per hour from the river, against ‘a head’ 


These pumps have separate suctions, and a common dis- 
charge which is submerged at its river end, with a view to 
preserving the syphonic action of the system. A view of 


the condensing: 
plant is shown in 
fig, 12. | 

The exciting 
plant, which also 
supplies the direct-. 
current used 
throughout the sta- 
tion for various 
purposes, consists of | 
three 150-Kw. 
Allen-B.T.-H. non- 
condensing units, 
the generators being 
of the six-pole com- 
pound-wound type, 
of which a view 18. 
given in fig. 10, 
page 845. 

A 25-ton three- 
electrically. 
operated travelling 


motor 


Fic. 12.— View OF THE ENGINE ROOM FROM THE SWITCH GALLERY, SHOWING THE SURFACE CONDENSING PLANT, &c. 
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crane, which spans the engine room, facilitates erection and 
repairs. | 

The switchgear, in common with the plant just referred 
to, is practically identical with that installed at the Yorkshire 
Power Co.'s Thornhill power station ; it occupies three floors 
at one side of 
the engine house, 
and is of the 
British Thomson- 
Houston Co. s 
standard construc- 
tion. ö 

Each generator 
is connected 
through an oil 
switch and isolat- 
ing switch to the - 
main bus bars; 
the latter are 
divided into 
halves, coupled by 
a sectional oil 
switch with isolat- 
ing switches on 
either side; two 
generators being 
connected to each 
half section. 
Eight feeders are 
provided for, four 
lead from each 
half section of the 
bus-bars through 
oil switches pro- 
vided with  iso- 
lating links on either side; the feeders are in dupli- 
cate, one being coupled to each half of the bus-bars. 
The oil switches are motor operated, by direct current, 


and are controlled from the operating switchboard (fig. 11) 


situated on a gallery overlooking the engine room; the 
board contains the usual equipment of instruments, auto- 
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Angle Pole Straight Line Pole 


10. 13.—TERMINAL POLE FOR THE OVERHEAD TRANSMISSION LINE. 


lead-sheathed cables from the terminals of each feeder oil 
switch are carried up the side of the building (as shown in 
fig. +) and pass through ducts, built into the wall, to 
porcelain terminal insulators outside. These insulators are 
supported on a framework and protected by a roofing of 
| fireproof construc- 
tion, as shown in 
fig. 8, page 845. 
The transmis- 
sion lines are 
attached to the 
framework by a 
series of three 
shackle insulators 
for each line. Two 
duplicate circuits 
go direct across 
the river Irwell to 
transmission poles 
„ on the other side 
of the river: 
another duplicate 
circuit is carried 
on insulators on 
the face of the 
building to a 
pole situated near 
the corner of the 
power house, and 
thence runs in a 
southerly direction 
towards Swinton. 
The first two 
duplicate sets of 
lines are for the, 
Westhoughton supply, and the trunk main running towards 
Rawtenstall and Bacup. 3 
For straight line work A pattern poles are used, each pole 
having two arms, and carrying six insulators for the six 
line wires. At angles, H pattern poles are used, to which 
the line wires are shackled off by an arrangement of three 


Terminal Pole 


Fia. 14.—Derairs oF POLES, ÈC., USED ON THE TRANSMISSION LINES. 


matic cut-outs, synchronising gear, indicating lamps, &c., 
and the auxiliary D.C. switchgear for the exciting units. 

À point of interest in connection with the Radcliffe 
station is the employment of overhead transmission in con- 
nection with the outgoing feeders. The three insulated 


shackle insulators in series for each line wire, and a similar 
arrangement is used for terminal poles. 
The poles are of Norway fir, tapered from 11 in. to 8 1n. 
diameter; the standard lengths are for A poles, 32 ft. ; 
H poles are any suitable length, according to position 
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(generally about 34 ft.) The cross-arms are of oak, the 
upper one being 6 ft. x in. and the lower one 9 ft. 2 in. 
long; they are of 5 in. x 4 in. section, secured to the poles 


Fic. 15.—CRaDLF ADOPTED AT Roap CROSSINGS, &c. 


by two iron bolts. The upper arm carries two porcelain 
insulators of the triple shed pattern, made in two pieces 
cemented together and mounted on steel bolts; the insulators 
were supplied by 
Messrs. Bullers, Ltd. 
Details of the poles 
and insulators are 
shown in fig. 14. 

Where the trans- 
mission line crosses a 
road, special cradles 
are provided, consist- 
ing of a network of 
No. 10 8.W.G. copper 
wires attached to steel 
angles fixed to the 
poles, these being 
curved as shown in fig. 
15, and connected to 
an earth-plate. 

At the terminal 
poles where the over- 
head transmission lines 
terminate and are 
connected to the under- 
ground trunk feeders, 
special cast-iron trifur- 
cating junction boxes 
are provided, in which 
the bare copper line 
wires are connected to 
the paper-insulated 
3-core cables. 

Lightning arresters 
of the B.T.-H. multi- 
gap pattern with car- 
bon  resistances in 
series with the spark-gaps, are also provided on the 
terminal poles. 

The line wires are of 000 hard-drawn copper wire, of 
372 in. dia. On the line originally erected, the transmis- 
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Copyright, 1906 


sion wires were bound to the insulators by No. 12 S. w. G. 
binding wires, but on the new work a special mechanical 
clip shown in fig. 16 has been substituted for these binders. 

The three transmission wires forming each circuit are 
equi-distant from one another, 30 in.; each pole carries the 
two separate circuits forming a duplicate feeder. The poles 
average 50 yds. apart, and are set 6 ft. deep in the ground. 

Telephone wires are carried on an independent line of 
poles, as shown in fig. 13, the number of wires varying 
from 8 to 16. The standard length of telephone pole is 
24 ft.; each pole carries three cross-arms. 

The telephone circuits consist of No. 15 S. w. G. hard- 
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Fic. 16.— DETAIL or NEW INSULATOR FASTENING. 


drawn copper wire, carried on standard Post Office pattern 
insulators. 

The total length of overhead transmission line erected is, 
approximately, +}, miles of duplicate circuit (6 wires), and 
the length of underground transmission cable laid up to the 
present is, approximately, 214 miles of duplicate mains. 

The latter are 3-core paper-insulated lead-sheathed and 
steel wire armoured cables, laid solid in wooden troughs 
filled in with bitumen, one cable being laid in each trough ; 
the covers for the troughing are of l]-in. board. Messrs. 
(‘allender’s Cable & Construction Co., Ltd., were the con- 
tractors for the whole of the transmission network. 

The sub-stations vary, of course, according to the class of 
work for which they are designed, but they are generally 
similar in arrangement to those of the Yorkshire scheme. 
One important point of difference, however, is that the 
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by O. E. Dunlap. 


VIEW OF THE 10,000-H.P. TURBO-GENERATORS OF THE CANADIAN NiaGarRa Powrn CO. 


Lancashire Co. take duplicate 10,000-volt services direct to 
the consumer, without any preliminary stepping down of 
pressure, the consumer being provided with a suitable sub- 
station, in which he is unable to obtain access to the extra- 
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high-tension gear. The arrangement adopted allows the station, excellent sites exist for factories, which would: there 
consumer to switch over from one duplicate feeder to the secure the benefits not only of cheap power, but also of both 

| > 3 railway and canal communication, 
essential featnres which led to the 
phenomenal industrial development of 
the Niagara region. 

In conclusion, we beg to thank 
the joint consulting engineers, and 
others, for the facilities afforded in 
the preparation of this article. 


ENGINEERING DEVELOP- 
MENTS AT NIAGARA. 


ACCORDING to our Niagara corre- 
spondent, Mr. Orrin E. Dunlap. 
opportunity is now afforded at Niagara 
Falls for the inspection of hydro- elec- 
tric units of 10,000 H.P. and upwards, 
operated on both vertical and hori- 
zontal shafts. These installations are 
in the Power stations of the Canadian 
Niagara Power Co., the Ontario Power 
Co., and the huge plant of the Elec- 
trical Development Co., all on the 
Canadian side of the river. Those 
familiar with the various stages of the 
Niagara power development will recall 
the feeling that existed when it was 
announced that the International 
Niagara Commission, while in session 
in London, England, had adopted a 
5,000-H. P. unit for the development 
55 then contemplated by the Niagara Falls 
. Power Co. on the New York State side 
à at the Falls. It was with wonder that 
many read that a deep wheel-pit would 
be sunk in the earth, and that from 
SECTION THROUGH 13,000-H.P. TURBINE OF THE ELECTRICAL DEVELOPMENT Co., o ONTARIO. the bottom of this pit a big tunnel 
would be driven right under the 

other, should a feeder oil switch break circuit, and he is city to the lower river and gorge, the tunnel to serve 


thus able to determine whether the fault lies in his own or as the tail-race to carry off the water discharged from 
the company’s apparatus. the wheels placed in the bottom of the wheel-pit. It 


The first cotton mill 
in Lancashire specially 
designed for electrical 
driving was the Acme 
Spinning Mill, at 
Pendlebury, where a 
sub-station was  in- 
stalled for transform- 
ing the k.H.T. current 
to 420 volts, thrce- 
phase, for the motor 
circuits, 

The motors are 
largely of the squirrel 
cage type, and total 
some 1,300 H.P., the 
mill being designed 
for 75,000 spindles. 

Fig. 9, page 845, 
shows the  arrange- 
ment of a sub-station 
equipped with step— 
down transformers and 
motor-generators for 
supplying a direct 
current network, as = y 
in the case of the C opyright, 1906 | ' [by O. E. Dunlap. -` 
Swinton U.D.C. ; sub- VIEW OF THE A Type 10 000- -H.P. iTunno-GENERATORS OF THE ONTARIO Powzn Co. 
stations containing 
a static equipment P | 
only, will be put down at Westhoughton and Tottington for Was clear to engineers that an efficient head of. water 
the supply of alternating current. | would be obtained by this method, but the adoption of 

In the immediate vicinity of the company's generating a 5,000-H.P. unit was a marked advance, for up to that. 
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and are easily reached from either side of the river. 
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time "no'such"unit had been adopted for a hydro-electric 
development in America or Europe. | 
By April, 1895, just 11 years ago, the Niagara Falls 
Power Co.'s installation was so far advanced that the first 
unit was tested successfully, and it was recognised that the 
method of development was destined to win favour. Since 
then the installations of two great stations have been com- 
pleted by the Niagara Falls Power Co., the machines having 
a total output capacity of 105,000 m.p. In both of these 
wer stations the turbines and generators are connected by 
vertical shafts that extend up the wheel-pit. This instal- 
lation has been so satisfactory that the Canadian Niagara 
Power Co., allied to the Niagara Falls Power Co., adopted 
the same method- for the development of power on 
the Canadian side. However, the Canadian Niagara Power 
Co. made a bold step in advance, and selected a unit of 
10,000 H. P. for its scheme. These 10,000 H. P. units were the 
first of the kind to be installed at Niagara, and four are now 
installed in the power house, a view of which is given on 
page 885. The overall diameter of these 10,000 H. P. units is 
only about 19 ft., and as each machine occupies only slightly 
more space than a machine that has an output capacity of 
5,000 H. P., it is evident that a smaller wheel-pit and power 
house will give an equal amount of power as compared 
with installations where the unit is 5,000 H.P., and this 
results in a consequent reduction in the cost of construction. 
Thus the advantages are lower cost of generator and 
turbine per horse-power and reduced construction, as well as 
simplicity of operation and reduced cost of maintenance. 
These generators are wound for three-phase current, 11,000 
volts, 25 cycles at 250 r.p.m. The station can be operated 
in parallel with either or both of the power stations of the 
Niagara Falls Power Co., cable connections having been 
made for this purpose by way of the upper steel arch bridge. 
A transmission line is to be built to Fort Erie and Buffalo 
along the Canadian side of the Niagara River, a complete 
right of way having been obtained. 

It is in the power station of the Ontario Power Co. that 
the 10,000 H.P. turbine and generator sets have been 
installed on horizontal shafts, as shown on page R86, 
and these machines form a strange comparison with 
the plant just described. Previous to the erection 
of the station of the Ontario Power Co. on the Canadian 
side of the river, the Niagara Falls Hydraulic Power and 
Manufacturing Co. on the New York side, had been using 
the horizontal shaft system of development, but in the station 
of the latter company, each wheel operates two generators, 
while in the station of the Ontario Power Co. the generators 
are operated by twin wheels direct connected on horizontal 
shafts. The turbines were made in Germany, and the 
generators were supplied by the Westinghouse Co. The 
wheels in this station receive their water supply from the 
18-ft. stcel flume laid for over a mile through Victoria 
Park; and as the power house is st the water’s edge in tlie 
gorge, the tail water soon 1eaches the river. 

The installations in both of the power stations referred to 
are very notable, and each will interest engineers who in 
future visit Niagara. The stations are not very far apart, 

It is 
from the generators in the Ontario Power Co.’s station that 
energy is sent to the distributing station on the bluff behind 
Victoria Park, 550 ft. to the rear of the power house and 
250 above it. From this distributing station the current 
will be transmitted at a high voltage to Lockport, Rochester 
and Syracuse. i 

Following on the above, we come to the latest plant on 
the Canadian side /.., that of the Electrical Development 
Co., which will have an ultimate capacity of 125,000 H.P., 
and some interesting particulars of which, together with the 
turbine illustration on page 846, were contained in a recent 
issue of the Srientific American. | 

This plant is also of the vertical shaft type, and eleven 
turbines, each of 13,000 MH. P. at J-gate opening, will be 
installed in the wheel pit, which is 138 ft. deep. The hollow 
Vertical shafts are 115 ft. long, each supported by three 
intermediate bearings, and terminating in a 9,375-Kw. 
12-pole revolving field type alternator, generating three- 
phase current at 12,000 volts pressure and 25 cycles. 

The turbines are by the I. P. Morris Co., of Philadelphia, 
and they discharge alternately into tail races on either side- 


of the wheel pit, which merge into a tunnel some 2,000 ft. 
long, driven under a portion of the Niagara River, and 
having ite exit on the face of the cliff, behind the celebrated 
Horseshoe Falls. | 

The duplicate tail races will enable the company to shut 
down one-half of its plant for repairs if required, without 


interfering with the remainder. 


TRAMWAY and RAILWAY NOTES. 


(Concluded from page 882.) 


Exeter,—The total revenue from the Corporation Tram- 
ways for the past year was £14,448, and the working expenses 
£8,048, leaving a net revenue of £6,400. After providing for interest 
and sinking fund, there remained a surplus of £2,020, of which 
£1;000 was put to reserve, £500 to the reduction of the rates, and 


£519 carried forward. 


Glasgow.—The tramway financial year ended on 
Thursday last week, when a record balance, it is understood, was 
reported. A week ago the increase of receipts from passengers 
over last year amounted to fully £33,000, while the total drawings 
on the cars reached the remarkable sum of over £785,000. 


Kingston-on-Thames,— On Saturday last three new 
sections of the London United Tramway Co.’s Surrey lines were 
opened for traffic—from Kingston to Ham, to the Kingston Gate 
and Richmond Park, and to New Malden. 


London.—L.C.C.—The Highways Committee on Tuesday 
reported that difficulties had arisen in regard to the materials to be 
used for paving the tramway tracks on certain of the northern lines. 
In some cases the road authorities desired the use of wood paving, 
while from the standpoint of the satisfactory working of the tram- 
ways, the Committee considered it desirable to employ granite setts. 
As it had not been possible to arrive at an agreement by negotia- 
tion, the Committee proposed to take steps, as provided by Sec. 7 
of the L.C.C. Tramways (Electrical Power) Act, 1900, with a view 
to the reference of the matter to the arbitration of a person 
nominated by the B. of T. . 

Jt is proposed to accept the offer of the London Electric Supply 
Corporation, amounting to £7,000, for the purchase of the two 
engines at the Loughborough Junction generating station as soon as 
the use of the plant has been discontinued. The company is als to 
purchase the plant temporarily installed by the Council at the 
Deptford station. A special meeting of the Council is to be con- 
vened to consider the question of acquiring the uudertaking of the 
London Southern Tramways Co. : 

METROPOLITAN District Rainwav.— Major Pringle's report to 
the Board of Trade on the collision which occurred on March 221.d 
last at Minories Junction, near Aldgate Station, states that tbe 
derailment and subsequent collision were brought about primarily 
by the bad state of maintenance of the signalling arrangements at 
Minories Junction. No blame or responsibility was attached to the 
staff of cither of the electric trains concerned in the collision. 


Middlesex.—It was reported at the meeting of the 
County Council on May 24th that Messrs. Dick, Kerr & Co. had 
completed their contract for railway No. 2 (Priory Road and 
Turnpike Lane, Hornsey). The B. of T. bad written stating that 
it was not at present prepared to coneider any question of extension 
of time for completing the railways authorised under the 1903 
order. If, however, the application was repeated about two months 
before December 30th next, it would be taken into consideration. 
In conclusion, the letter stated that the Board did not usually 
sanction an extension of a period limited for completing railways 
for longer than 12 months. It was agreed to pay the taxed costs 
of the Metropolitan Electric Tramways, Ltd., in connection with 
the recent action brought by the engineer against tbat company. 
Arrangements were made with the Southgate U.D.C. in connection 
with the reconstruction of King's Arm Bridge in connection with 
Railway No. 1 Order, 1903. 


New Zealand, —WELLINGTON.—The City Council has 
decided to ent er into agreements with the Karori and Miramar Borough 
Councils in respect to extending its tramway system in their areas. 
The Karori Council is to pay the city all costs and charges incurred 
in connection with the extension to its area. The borough is to 
construct the lines within its own boundaries, and will pay the 
Council the cost of keeping them in repair. The City Council 
agrees to run a service of cars at 1s. per car-mile. The agreement is 
for five years. The agreement with the Miramar Council is on 
similar lines, the borough service connecting up with the city 
lines at Kilbirnie. In regard to Onslow, the C.C. offers to run a 
service to this borough if the latter bears the cost of the fecder- 
cables required, and pays a charge not exceeding 186. per car-mile. 
A new 1,000-H.r. E.C.C. generator and two new boilers are on the 
way out to supply power for these new suburban extensions. 

The city finances for the last year of working show that the 
tramway revenue was £83,228, and the working expenses £58,429, 
and after providing for interest, sinking fund and depreciation, a 
net protit of £6,700 remains. | 
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Rochester.— The new electrical tramway just completed 
for the city of Rochester was passed for use on Tuesday by the 
B. of T. inspectors, and on Wednesday was opened for public 
traffic. By this extension there, will be a through route of some 
6 or 7 miles, leading from the Grange, Delce, through Rochester 
and Chatham, and on to Gillingham ; and as at present lines from 
Gillingham to Rainham are being laid down, ere long the routes 
will extend for another 5 miles. The Corporation of Rochester has 
constructed its own tramway lines, &c., but the cars of the Chatham 
and District Electric Railways Co. will ran over the metals, by 
arrangement with the Corporation, and will pay a yearly sum for 
the use thereof. Workmen's cars will commence running from 
Delce to the dockyard at Chatham, and so on to the several naval and 
military stations in the town at 6.20 a.m., and after that cars will 
be fun to and fro every 12 minutes. The fares are very low, 
especially to workmen, there being 4d. fares for certain distances. 
a whole distance from the Grange to the Chatham Town Hall is 

one for 1d. 


Oxford.—The T.C. ón May 28rd decided to invite 
tenders for leasing the tramway undertaking for the purpose of 
convening the system to electric traction. 


Southport.—The annual report of Mr. quede: the 
manager of the Corporation tramways, shows that the total traffic and 
other receipte (excluding, rent, &c., from the Southport Tramways 
Co., Ltd.) for the year amounted to £17,231, against £17,691 in the 
previous year, and £17,646 in 1903-4. The loss, as compared with 
the previous year, was £461, but this is, to a large extent, accounted 
for by the abnormal traffic during the visit of the Royal Lancashire 
Show in August, 1904. The gross working expenses amounted to 
£10,760, or £193 more than in the previous year. This increase is 
attributable to the fact that the cars ran an additional 14,399 miles, 
while the charge for power was £227 more. There is a gross profit 
for the year of £6,470, a decrease of £654, as compared with the 
previous year. The amount has been disposed of as follows :— 
£3,852, interest on loans; £3,269, sinking fund. There is thus a 
deficit of £655 on the lines worked by the Corporation, as against a 
profit of £15 in the previous year. During seven months of the 
year the cars are run at a loss. The manager expresses the opinion 
that if the tramways ure to be a financial success, the desirability 
of running the cars on Sundays will have to be considered. Four 
years ago a ratepayers’ poll was taken on this question, and Sunday 
trams” were negatived by a large majority. 


United States.—It is stated on the authority of the 
president of the Erie Railroad that it is the intention of the com- 
pany to undertake at once the electrification of the branches from 
Rochester, New York, to Corning, and from Rochester to Mount 
Morris, as an initial step towards the electrification of a large 
portion of the Erie system. It is said that the Erie will obtain its 
pt for operating the electric hranches from the Niagara Falls 

lectrical Transmission Co., which is the American distributing 
concern for the Electrica] Development Co. of Ontario. The cables 
which^vill convey this power from Canada to the United States 
wil probably be carried across the river on the new trans- 
Niagara Bridge near the Falls, for the chartering of which Bills 
arc now before the Parliaments of the Dominion of Canada, and of 
the United States. : 


TELEGRAPH and TELEPHONE NOTES. 


Birmingham.—A new trunk telephone exchange, con- 
taining 25 switch sections and providing for 125 lines, as well as 
20 spares for extensions, has been opened at the Central Post 


Offce. There are at present 106 trunk lines and 102 junctions 
with the N.T. Co.'s system. The average number of calls received 
daily is 2,000. 


Calcutta,—The Bengal Telephone Co., Ltd., has begun 
the replacement of the overhead wires by underground cables, 
involving the laying of 50 miles of cable in earthenware troughs 
filled up with bitumen, and resting on a concrete bed. All the 
exchange equipment is also to be reconstructed, the scheme, 
according to the Times of India, costing over 5 lakhs of rupees. 


Canada.—The Railway Committee of the Canadian 
House of Commons has agreed to the proposal of the Bell Telephone 
Co. to double its capital in order to meet the growing opportunities 
for its enterprises. The Dominion Government intends to give the 
municipalities the power to designate what street shall carry the 
poles and Jines of telephones, and any disputes are to be submitted 
to the Railway Commission for adjustment. 


National Telephone Co.—The company has consented 
to receive deputations from the National Assoviation of Telephone 
Operators to discuss the grievances of the staff. The step is 
regarded as important, as it constitutes officia] recognition of the 
operators' union, 


New Cabíe.—According to the Electrical World, the 
U nited States Congress has now authorised the laying of a tele- 
graphic cable between Key West, Guantanamo, Panama and 
Puerto Rico. The Bill was introduced by Congressman Wauger, 
and provides for the expenditure of $1,000,000. 


Switzerland.—According to the Bolletino delle Finanze 
(Rome), trials have recently been made at Lausanne on tbe telc- 
hone line between Lausanne and Milan. The experiments, which 
ve been very successful, have been made on the whole circuit. 
Milan-Turin-Lausanne-Neuchatel- Berne- "Faussane, and the line will 
be immediately opened to service. 


Telegraphic In Interraptions and Repairs :— 


INTERRUPTED. REPAIRED 
Trinidad-Demerara (No. ROT ee os ee 


Dominica-Martinique .. " as A .. May 8 es 
Si, Luois-Martiniq uus. .. May z, 1 . 
Reissa-Issa (Yemen) Camaran va ee ae Oot, 8 1902 .. T 
Cayenne-Pinhelro T s. o .. Aug. 18, 1902.. ee 


Port Arthur-Chifu (Closed) ..  .. > Mar. 7, 1904. 
'lTerifa-Tangier .. T oe oe oo ed 


Tangier-Cadiz ; .. Feb. 18, 1906 .. PS 
Cayenne-Paramaribo . April 20, reds os 
Sydney-Nelson . e ea m ee April 26, 1906 .. May 28 
Cap Haitien- Puerto Plata 2s ix "s . May 15, 1906. May 29 

LANDLINES. 
Puerto-Barrios .. T - oe T 98, 1908 . oe 
Bachkale- Deliman ee ee . oe Fe LIT 1906 . 


Telephone Tariffs, —The Burean — des 
Administrations Télégraphiques has published its second r2port on 
telephone tariffs, &c., the first having been published in 1894. 
The charges are given for Australia, Austria, Belgium, Bosnia, 
Bulgaria, Ceylon, Denmark, Egypt, France, French Indo-China, 
Germany, Great Britain, ‘Greece, Holland, Hungary, Indies, 
Italy, Japan, Luxemburg, Madagascar, Norway, New Caledonia, 
New Zealand, Portugal, Portuguese Colonies, Roumania, Russia, 
Servia, Spain, Sweden, Switzerland, Tunis, and Uruguay. The 
price is 1.60 francs, and the cost of postage 8J centimes. 


Underground Telephone Cables, —The American 
Telephone and Telegraph Co. is making trenches for telephone 
cables to operate between New York and Philadelphia. There will 
be provision for cight cables altogether, but it is only intended to 
lay onc at first. 


Alaska. — The British Vice-Consul at Seattle, in 
a recent report, states that the operations of the cable from Seattle 
to Alaska, which was completed and opened for business in 
September, 1904, have shown gratifying results, the receipts for 
1905 being £25, 971, with business showing an increase every 
month. 


Wireless Telegraphy.—According to the daily Press, 
some iuteresting experiments in wireless telegraphy were com- 
menced on May 29th by His Majesty's ships Horburgh, Good Hope, 
and Hampshire, steaming off Newhaven; the Triumph and Antrim, 
lying at Chatham, and the Endymion, lying at Sheernces. The 
results are understood to have demonstrated the success of the new 
Admiralty system, which will prevent the interception of messages 
by an enemy. 

The Bollettino del Ministero delle Poste e Telegrafi states that the 
Russian Government has decided to establish wireless telegraph 
stations at St. Petersburg and Moscow to facilitate com munication 
between these two places. 

The Wyoming Tribune states that the telephone gaien of 
Cheyenne has recently been- rendered useless for several days 
owing to the signals from the wireless station at Denver, Colorado, 
being caught by the wires. Denver is distant about 100 miles from 
Cheyenne, and is said to employ a power of 50 kw. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Clyde Navigation,—June 2nd. The Trustees invite 
tenders for the supply for one year of stores, including :—Asbestos 
and packing; electrical stores; india-rubber, Specifications on 
application to the Superintendent of Stores. 


Colwyn Bay.—June 1st. Water-tube boiler, steam 
dynamo, condensing plant, for the Electricity Department. See 
Š Oficial Notices ” May 25th. 


Dartford.—June 19th. 


general stores for one year for the Council. 
to-day. 


Finchley.— 
U.D.C, electricity works. 


Oils, meters, cut-outs, cable, 
Sec “ Official Notices ” 


June 11th. Water-softening plant for the 
See ' Officia] Notices" May 25th. 


Handsworth.—June 5th.  Electrio wiring, fittings, &c., 


for schools and education offices for the U.D.O, See "Official 
Notices” May 25th, 


; J. 
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Manchester.— June 12th. Ntores for the Electricity 


Committee. | 


Nuneaton and Chilvers Coton.—June 12th. One 
200-kw. steam dynamo for the U. D. C. Bee Official Notices“ 


May 25th. 


Pontypridd.—. June 4th.  Paper-inrulated feeder and 
pilot cables for the U. D. C. See Official Notices" May 25th. 


Portsmouth. — June Sth. 16 double-decked tramway 
motor-cars; also tramway -fecder cables. See two “Offcial 


Notices" May 25th. 


Roumania.— The municipal authorities of Forsani have 
just invited tenders for the concession for the electric lighting of 


the town. 


Spain.—The municipal authorities of Valepenas (province 
of Jaen) have just invited tenders for the concession for the electric 
lighting of the town during a period of 20 years. 


Torquay.— June Ist. Condensing plant for electricity 
supply extensions. See Official Notices“ May 18th. 


Wimbledon.—June 20th. 12 “ Flame” arc lamps and 
columns for the Corporation. See Official Notices“ to-day. 


CLOSED. 


Burnlev.—'l'be Electricity Committee has accepted the 
tender of Messrs. Yates & Thom for a new 30 ft. by 8 ft. Lancashire 
boiler. l l 
G.E, Railway.—Messrs. Balcke & Co. have obtained an 
order from the Great Eastern Railway for one of their open type 
cooling towers, to deal with 300,000 gallons of water per hour, for 
their new power station at Steatford. : 


India Oftice.—The Lancashire Dynamo & Motor Co., 
Ltd., of Trafford Park, have received threc orders from the India 
Office during the last few weeks, aggregating in all 67 motors, the 
major part of which are of the interpole type. 


Leek.—The U.D.C. has accepted the tender of the 
Industrial Engineering Co., of Hyde, for the supply of a 120-kw. 
Campbell multi-cylinder gas engine, coupled to the company's own 
dynamo, at £1,899. ; 


Leyton.—The U.D.C. on Tuesday referred the following 
tenders to the Electricity Committee for consideration :— 
Car Boniks. 


Hurst, Nelson & Co., Ltd. .. 1 £16,400 
Milnes, Voss & Co. m us se - 12,240 

1 ʻi T. (amended tender) 12,400 
Brush Electrical Engineering Co., Ltd. vis 13,600 
Dick, Kerr & Co. - s " is a 13,960 
British Thomson-Houston Co. T te 12,600 


RADIAL AXLE TRUCKS, 


Brush Electrical Engineering Co. ce i | 
(alternative tender for 40 cars) rre 


British Thomson-Houston Co. = ‘ : 
Peckham Engineering Co za m " 9,848 
Mountain & Gibson, Ltd... - = vs ' 

ELECTRICAL EqrirMENTS ron, AND ASSEMBLING OF, CARS. 
Raworths Traction Patents, Ltd. £15,939 


Brush Electrical Engineering Co. T - 11,553 

British Thomson-Houston Co. - 2s 10,893 

Dick, Kerr & Co. es PE oe ee 12.28 * 
; 8 11,213 


British Westinghouse Co. a , T 
The DC. on Tuesday accepted the following tenders for the 
annual supply of meters :— 
Venner & Co.—Ordinary meters, size 15, £1 128. 6d.: 3, 41 165. ; 5, £2; 10, 


42 br.: 18, £2106. ; 25, £2 10s. 50, £2145. ; 75, 48 K.: 103, £4 3s. 


Reason Manufacturing Co. Slot meters, sizes 14, 3, 5 and 10, £3 3s. each. 
The Council bas accepted the following tenders for the supply of 
coal to the E.L. department :— 


Lockett & Judkins, London.- -Hand-picked Linby small hard steam coal, 
s. 11d. ; Bolsover small hard steam coal, 148. 5d. 
M. H. Abbott & Co., Bow Road, E.—Newstead small hard steam coal 
Ms. 10d.; Best wood nutty slack, 9s. 10d.; Insdale nutty slack, 10s, 84d. 
The Electricity Committee are to make experiments as to the 
comparative value of the various coals, and will give their orders 
accordingly. 


London.— Portar.—The Electricity Committee has 
provisionally accepted the following tenders for the supply of 
coal to the electricity works :— 


d Whitwell Coal Co.—-Stockingford beans, at 19s. per ton, for 65 tons per week 
uring the ensuing 96 weeks, the Council to have the option of supply of 130 
tons per week during a further period of 26 weeks, at not more than 12». per ton. 
Mari Whatley, Ltd. Griff nuts, at 10s. 2d. per ton, for 2,000 tons to be 
LE icd during the ensuing 12 months. 
arrington, Sella, Dale & €Co,—5mall Yorkshire screenings, at 10. per ton, 
for 1,500 tons, 


L. C. C. — The following tendera have been received for tho 
p Caron of the roadwork and platelaying in conneotion with 

© reconstruction of the tramways between the Angel, Islington, 
and & point near Highbury station ;— 


R. W. Blackwell & Co. . (recommended) | £26,589 
ae ee ‘pe 27,496 


J. G. White & Co. - 
Dick, Kerr & Co. si z NT € "^ 28,064 
J. Mowlem & Co. E 8 - 80,089 


The length of the tramways in question is about one mile, of 


double track. ; 
It is proposed to obtain from the British Westinghouse Co. the 


seven electrical equipments required for the seven car traversers 
for which the Council accepted the tender of Jessop & Appleby 
Bros. in April last. The work will be an extension of an existing 


contract, and the price is not to exceed £1,379. 
Stoke-on-Trent.—The T.C. on May 24th accepted the 


following tenders for additional plant for the electricity works: 
Halpin & Co., thermal storage vessel, £588 10s. 


Willans & Robinson, Ltd., steam set, £1,550; condensing plant, £547. 
Morris-Hawkins Electrical Co., Ltd., balancer and booster, £300 16s. 


War Office.— The War Office has placed a contract for 
the supply of “Cryselco” lamps for the next three years with 
Cryselco, Ltd. 


REVIEWS. 


Vapore ed a Gas. By GIUSEPPE 


Le Turbine a 
Ulrico Hoepli. 1905. Price 


BrnLUZZo.. Milan: 

12 lire. | 

Engineer Belluzzo, the author of the work under review, is 
associated with the technical staff of the Milan Polytechnic. 


In a gracefully worded introduction he dedicates his work 


to Prof. Saldini, under whom he first studied the con- 
straction and application of turbines, an explanation being 
added that those of his readers who find cause of complaint 
against his book shall not, on that account, question his 
affection for. his Professor. 

A few short paragraphs give the substance of early 
experiments from 120 B. C. to the time when Watt in 
1784 patented a turbine, followed soon after by many other 
turbine patents taken out by other engineers. But all were 


disappointed with the high speeds resulting, which were 


inapplicable to the purposes in vogue at that time, so that 
when Charles Parsons and Gustave Laval in 1884 com- 
menced to achieve some success there were at least 150 
records in the Patent Office of serious attempts in turbine 
design, though none had stood the practical tests of the 
requirements of the times. Such history, the author points 
out, is being repeated in regard to the gas turbine, which 
certainly cannot yet be considered a machine of practical 
utility : the study necessary, to approach in the gas turbine 
the perfection at which the steam turbine has arrived, is 
perhaps a more arduous one than has been undertaken by the 
pioneers of earlier prime movers. 

For those who interest themselves in the question of 
* Entropy " the author offers some remarks, the explanation 
of which is accompanied by graphic representations of the 
relative values of the functions. This is followed by a full- 
page set of curves representing tlie properties of ** dry steam," 
and a chapter devoted to the consideration of “ superheated 
steam,” the advantages of the latter being clearly shown by 
graphic methods with an absence of formula. Considera- 
tion is then given to the value of such gages as can be 
produced by the distillation or combustion of fuel, which 
mixed with air become heat agents: comparative results are 
worked out mathematically and represented graphically of 
the relative values under varying conditions. The theory 
of the flow of steam and gases through pipes and nozzles is 
dealt with, and to these notes are added copious references 
to international sources of detailed information on the 
different points. The first part of the work ends with 
numerical examples, which are caleulated to show the appli- 
cation of the various theories given. 

The second part is written on “graphic methods applied 
to the design of turbines " classified in two main groups :— 
(1) * Turbines with Single Distributors and Single Rotors ;" 
(2) “Turbines with Multiple Rotors.“ Each group is 
sub-divided into Continnous Action,” * Intermittent 
Action,” and “ Reaction; whilst any model can be operated 
‘radially " or * axially“ as expressing the direction of the 
steam jet relative to the shaft of the turbine. Diagrammatic 
sketches are given of each type. Consideration is given to 
the speed at which the best effect can be obtained, and the 
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corresponding losses occurring. In this connection it is 
pointed out that for driving electrical] machinery the 
designer is compelled to give attention to certain definite 
speeds in order to maintain the “frequency,” the range 
of possible speeds being controlled by the number of poles 
of the generator. 

The **continuous-action " turbine can only be used for small 
powers; preference in this type is shown for an axial steam 
jet with a horizontal shaft. Carefully-prepared diagrams 
are shown to afford a comparison of the relative efficiencies 
under varying conditions of reciprocating engines and tur- 
bines, accompanied with extensive theoretical reasoning and 
mathematical deductions ; the chief sources of loss in the 
turbine are given as due to the friction of the steam through 
the passages and nozzles, the losses caused by checking 
velocity of flow at the angles, and the abrupt changes of 
direction of flow. The author shows that these losses are 
most successfully combatted in the “reaction type with 
multiple rotors." In fairness to the reciprocating engine, it 
is admitted that it is reversible, and has a far greater range 
of speed within economical limits than is possessed by the 
turbine, though at best speed the latter now has distinct 
claims to superiority. Figures are given to show that a 
horizontal engine coupled to a 1,500-kw. alternator weighs 
about 146 kg. per KW., whereas a turbine and alternator of 
similar size weigh 574 kg. per Kw., and it is stated that fora 
12,000-kw. size the combined turbine-alternator would be 
reduced to about 20 kg. per Kw. Interesting comparisons 
are also shown of space occupied, foundations required, and 
oil consumption, the latter showing in favour of turbines to 
the extent of 60 or 80 per cent. 

Considerations of the gas turbine are confined to theory. 
The four cycles known in connection with the reciprocating 
gas engines must be followed—viz., suction, compression, 
explosion, discharge. No simple arrangement of these 
functions has yet been mechanically devised, and the design 
is by no means an easy one ; the compression will have to be 
done by some auxiliary agent, but by making a double- 
acting piston do the work the size need not be great in com- 
parison with the rest of the machine, and further advantage 
on these lines would be gained where one compressor could 
be used to supply several gas turbines, whereby the cost 
represented by this plant might not be greater than the cost 
incurred in providing an air pump for the condenser of a 
steam engine or steam turbine. The author foresees the 
time when the gas turbine will be less expensive than the 
steam turbine, and will excel the best gas engine results that 
have been achieved. 

The calculations given for the correct angles of the vanes 
of distributor and rotor afford substantial material for 
practical engineers engaged in this class of work, and should 
be of much use to the numerous firms who are now under- 
taking experimental work with a view to competing in this 
important industry. 

The third part of the book is devoted to the criticism of 
various types of steam turbines in actual use—De Laval, 
Seger, A.E.G., Parsons, Ratean and Zoelly. In each case 
the general character is examined, the methods of regulation, 
the results obtained, some observations as to the improvc- 
ments that have led up to the final design, and suggestions 
of further modifications that may prove desirable. Copious 
drawings of details and general arrangements are added to 
this portion of the work, which occupies nearly one-fourth 
of the volume, indicating that the author has expended con- 
siderable energy in this direction, as well as in the previous 
tlieoretical portions. 

About 20 pages, forming the fourth part of the book, 
deal with the application of the steam turbine to marine 
work. The advantage is shown of the increased stability 
gained by the lowered centre of gravity ; and in the caseof war- 
ships, the absolute immunity from danger (the turbine being 
wholly below the water line) the economy of space and 
absence of vibration. The difficulty of reversing direction is 
got over by using a small additional turbine for this purpose, 
which has been designed by Parsons as an extension of the 
muin turbine acting on the same propeller shaft. Drawings 
ure given of vessels showing the relative positions occupied 
by the turbines, also tabulated results of trials. 

The book forms a valuable addition to the Italian 
Technical Library : its useful effect is likely to be seen very 


soon in the work done by the national engineering firms 
whose usual custom is to found practice on theory, and who 
will not be slow to enter upon turbine work with the amount 
of information that Prof. Belluzzo’s carefully written work 
places in their hands. 


FORTHCOMING EVENTS. 


To-day’s Events (Friday, June Ist).—At 9 p.m. Royal Institution. Prof. H. 
Moissan on L'Ebullition des Mètaux.“ 


Thursday, June 7th.—At 7 p.m. Junior Institution of Engineers. At Finsbury 
Technical College. Mr. R. P. Howgrave-Graham on *' Electric 

Oscillation and Wireless Telegraphy.“ 

At 8.30 p.m. Chemical Society. Meeting. 


Friday, June 8th.—At Rp.m. Physical Society. Mr. A. A. C. Swinton on The 
Effect of Radium in Facilitating the Visible Electric Discharge in 
Vacuo." Mr. J. Goold's experiments with a vibrating steel plate, 
exhibited by Messrs. Newton & Co. Col. de Villamil on *' Fluid 
(liquid) Resistance.“ 


At 9 p.m. Royal Institution. Prof. Sir James Dewar on ‘Studies on 
Charcoal and Liquid Air.“ 


Saturday, June 9th.—I.E.E. (Leeds). Visit to Harrogate Electricity Works. 
Meet Harrogate Railway Station at 8.15 p.m. 


ra rs mS EDS — —— 


NOTES. 


Glasgow and Electrical Time Service.—In May last 
year the Glasgow Corporation sent a sub-committee to the 
Continent to investigate the Normal-Zeit system of public time 
service adopted in Berlin, and also to make inquiries as to 
the systems in operation in other cities. These things the 
sub-committee duly did, and their full report has recently 
been placed before the Corporation. Electrically propelled and 
electro-mechanical clocks were fully investigated. The report 
makes interesting reading in that it gives a brief general summary 
of what bas been done in Berlin, Antwerp, Brussels, Paris, London, 
Bremen aud Stettin, and also in America, in this matter. The sub- 
committee invited tenders from certain firms, according to a certain 
specification, with a view to ascertaining the approximate cost of 
providing street clocks at 43 points within the city, representing 
91 dials, also of connecting 32 existing turret clocks to the proposed 
clock system by means of a reporting back arrangement for recording 
the condition of these clocks, as well as the provision of a time 
indicator at each clock for synchronising purposes. It is estimated 
that, for such an installation as mentioned, with impulse clocks, the 
total cost would be £2,200 to £2,600, with from £400 to £550 for 
annual maintenance ; for self-contained electro-mechanical (Normal- 
Zeit) clocks, the cost would be £4,900, with £690 per annum for 
maintenance. To connect the existing turret clocks electrically 
would cost £480, with £40 yearly for maintenance. The sub- 
committee points out, however, that the majority of the clocks are 
in so bad a condition that they will require to be either overhauled 
or discarded altogether. During their 30 years’ working only two 
bave been thoroughly overbauled. 

Coming now to the sub-committee's general recommendations, we 
find that no system of public time service can be considered 
adequate unless the citizens are enabled to participate in the 
benefits of the scheme by renting electrical clocks." "This would 
mean the instituting of a new department, which, for some years 
during its pioneering stage, might involve the city in a financial 
loss." The“ business has no parallel in this country,” and there are 
no reliable data available, therefore the opinion is expressed that 
the supply of time service presents in itself peculiar features which 
atford reasonable grounds for believing that at first this enterprise 
should be conducted by a private company.” It is further suggested 
that at present the public does not adequately realise the import- 
ance of a precise time service to such an extent as would justify the 
Corporation embarking ou an enterprise which would for some 
years be of an educative nature, in addition to performing its func- 
tions as a public utility." The sub-committee therefore recommends 
that the clock companies be asked to submit terms. It is pointed 
out that already certain private companies are taking steps to 
establish such services, which will, in a short time, lead to the 
confusion of the public,” and an early settlement is therefore 
urged. If the Corporation does not agree to the establishment of a 
complete public time service, nor rive power to negotiate with the 
companies, the sub-committee asked for permission to arrange with 
either Messrs. Barr & Stroud or the Magneto Co. for an extension 
of their respective systems, as the Normal-Zcit system, if restricted 
to a small number of clocks, cannot be erected and carried on 
economically. The report is signed by Mr. John Macfee, the 
general manager of the Corporation Telephone Department, and 
Mr. Hugh J. Miller, convener of the sub-committee on clocks. 


Appointments Vacant. — Engineer-in-charge (£117) 
for Southport ; borough electrical engineer for Whitehaven (£250) ; 
jointer for Wishaw (355.) ; rolling stock superintendent and works 
manager, for, the Manchester Corporation tramways. 
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Power Generation at the Pit Bank,—A tendenoy 
has arisen in the industrial west of Gormany to seek the finanoial 
oo-operation of the municipal or communal authorities in the 
establishment of generating stations for tho supply of a number of 
neighbouring districts. The latest scheme of this kind is that of 
the Westfalen Electricity Works Co., which is being formed by tho 
banking firm of Hardy & Co., the Berlin Handels Gesellschaft and 
the Allgemeine Co., of Berlin. The Hibernia Mining Co.—one of 
the largest coal producing concerns—has been assured a participa- 
tion of 25 per cent. of the share capital. The town of Bochum is 
offered 16 per cent. of the ordinary capital at the rate of 110 per 
cent. if the shares are taken up by July 1st, 1906, and at 120 per 
cent. if postponed until a period extending to July 1st, 1909. An 
allotment of 20 per cent. is granted to the other districts con- 
cerned, that is to say, Recklinghausen, Gelsenkirchen, Bochum, 
Hattingen, Witten and a part of the Dortmund district. The com- 
mune cf Recklinghausen already has a supply agreement with the 
Hibernia Co., and tbis will doubtless be transferred to the West- 
falen Co., the object of which is to furnish light and power to the 
localities previously mentioned on the modest share capital of 
£100,000. It will, however, not be necessary for the company to 
erect and equip a generating station of its own, as the electrical 
energy will be supplied to it from the comprehensive plant 
installed on the property of the Hibernia Co., sothat the new com- 
pany will merely perform the duty of distribution. The Westfalen 
Co. will in this way be furnished with from 3,000 to 4,000 kw. 
from the Hibernia pits’ plant, and when the demand exceeds tbis 
power the company will either make arrangements with other 
cullieries in the district fora similar supply or proceed to establish 
a generating stat ion on its own account. . 


American Inquiry into British Municipal Owner- 
ship.— According to the Standard the tour organised for the Com- 
mission for the National Civic Federation of the United States, for 
the purpose of inquiring into the working of municipally owned 
tramway, gas and electricity undertakings, is as follows:— 


May 30th.—Examination of Dublin tramways. 
June 1lst.— Glasgow electric lighting. 
June 2nd.— Glasgow tramways. 
June 4th.— Glasgow ironworks. 
June 6th.— Newcastle District Electricity Co. 
June 7th.— Newcastle gasworks. 
June 8th.— Neweastle Electricity Supply Co. 
June 11th.—Mancbester electric lighting. 
June 12th.—Shefticld gasworks. 
Jone 14th.—Leicester gasworks. 
June 15th.—Birmingham gasworks. 
June 16th and 17th.—Liverpool electricity department. 
June 18th.—Liverpool tram ways. 
June 19th.—Manchester tramways. 
June 20th.—Manchester gasworks. 
June 22nd and later days.—London tiamway, gas and electric 
undertakings, with a trip to Norwich and possibly Bristo.l 


The main body of commissioners will be preceded in the tour by 
a body of experts, who will, in each case, collect particulars. 


Long-Distance Transmission in Switzerland.— 
After an investigation of varicus schemes for affording an extension 
vf the local supply of light and power, the Zurich municipal 
authorities have decided to carry out a project for the utilisation 
of the water power of the Albula River which is to be dammed and 
the water led to a turbine-generator station on one bank of the 
stream. It is estimated that the expenditure on the works will 
amount to £428,000, and the scheme require from three to four 
years for its execution. Although the distauce between the place 
of production and the centre of application is 86 miles, it is said 
that a decision bas not vet been arrived at as to the use of the 
alternating or the continuous current system for transmission. "The 
alternating-current scheme proposes the employ ment of four circuits 
having tbree wires in each and a pressure of 46,000 volts from the 
generating station. The direct current projcct contemplates a 
pressure of 79,000 volts, which will be reduced by one-half by the 
use Of a double circuit. Both systems provide for the erection of 
watch-houses at distances of about 14 miles, which * ill be in tele- 
phonic and telegraphic communication with the generating station 
and the Zurich transforming station, and each 14-mile section will 
be regularly examined bv the attendants permanently engaged in 
connection with the watch-houses, which will be combined with 
dwellings. A concession for 100 years has been granted by the 
canton of Grisons, in which the Albula River is situated, and where 
the power station will be built. The legal, geolog*cal and technical 
reports on the scheme have been prepared by Dr. Hoffmann, of St. 
Gall, Profs, Hennigs and Heim and Mr. Gisbert Kapp, and from 
these it would seem that no doubt exists as to the practicability of 


carrying out the project. 


Electric Lead Smelting.— The first electrolytic method 
of reducing lead from its ores was proposed and patented by 
Swinburne in 1897. As an industrial process this was a failure, and 
no material advance on the original method was mude until quite 
recently, Even now the problem has been solved by Betts and 
Valentine only by combining tlie older roasting process with the 
"lcctrolytie are. In their earlier work Anson G. Betts and Dr. W. 
Valentine attempted to electrolyse a solution of galena in a bath 
of fused lead chloride, in order to obtain thereby lead at the cathode 
and sulphur at the anode. In this manner many successful runs 
Were made, but after a time the bath became choked up with the 
I'iparities of the ore and the process had to be abandoned. So far 
he method of procedure was almost identical with that described 


the sulphur vapour, and at the rear a tap for the matte. 


by Swinburne in his English patent of 1897. The problem then 
rosolved itself into a preliminary removal of the gangue and the 
obtaining of such conditions as would prevent contamination of the 
reduced lead and clogging of the bath with such impurities as iron, 
Finally, the following method is given as a process capable of being 
worked ona commervial scale, The ore is first fused in an electric 
or reverberating furnace with & flux of limenite and limestone to 
remove such impurities as silica and obtain & matte rich in load 
sulphide. This matte now contains practically the whole of the 
lead, together with about 10 per cent. of iron as impurity, but is 
almost free from other foreign matter. This is then run into the 
reduction furnace containing fused common salt. An iron casting 
imbedded in brickwork serves as cathode and at the same time as 
container. The anodes are of carbon or graphite, protected in 
their upper parts by a sleeve of fireclay and cement. At one side 
of the furnace is a well for the lead, at tbe other an outlet pipe for 
The lead 
finds its way through the cracks of the brickwork and establishes 
electrical connection with the iron cathode. External heating is 
used. A current strength of 10,000 ampercs or over gives the best 
results, which require an E. M. F. of 2 volts. Neither the lead nor 
the iron sulphide of the matte dissolve in the bath of common salt, 
aud as a consequence the dividing surface becomes the cathode and 
chlorine gas is liberated at the anode. At the same time lead is 
reduced and sodium sulphide formed. As this latter accumulates 
it forms a fusible double salt, with the iron sulphide and the 
sulphur formation commencing at the expense of the chlorine. In 
this manner a 96 per cent. yield of lead is obtained at the cathode 
and the remajnder may be removed from the spent matte in the 
blast furnace. No lead islost by volatilisation, and very nearly the 
whole of the sulphur is recovered. In this process the estimated 
economy is about 12s. per ton of matte.— Elcctro-chemitcal and 
Metalluryical Industry, May, 1906. : 

The Irish Canals and Electric Traction.—Should 
the schemes of electric traction on the waterways and canals of the 
United Kingdom mature, a great field will be open in Ireland. 
That country is intersected by a network of canals and channels on 
the Dutch principle. King William the Third, whilst in Ireland 
after his victory at the Boyne, conceived the project of making 
Ireland another Holland by a system of canals. Immense sums of 
money were expended in subsequent vears, but the Irish did not 
appreciate the canals, or do anytbing to develop them, except in 
the thrifty north. Many of the canals are derelict and of no 
service to any person. In any case, they never repaid the capital 
sunk in tbem. The excessive rates for carriage by rail in Ireland 
should tell in favour of the electrically-hauled lighters and barges, 
should the scheme ever come to fruition. 


Pontypool's Peril.—Poor Pontypool must be in a bad 
way. The Welsh revival can hardly have been successful there, 
for if reports be true the town is in imminent peril —it may be 
blown up at any moment. Then would the survivors wear sack- 
cloth and ashes, indeed. One of its couucillora last week said— we 
never dispute what a councillor says—that its streets were full of cur- 
rent, and the surveyor remarked that even the horses kick at it and 
settle on their haunches, The leakage is reported to have been going 
on for months, and the Pontypool Electric Light and Power Co. 
bas had to open the streets at many points (to let it out ?). Do the 
papers that have made this sensation the text for paragrapbs headed 
„Freaks of Electricity," “ Electrical Street Dangers,” and so forth, 
know how much gas there has been saturating the soil wherever a 
gas supply exists— not“ for months“ but for years and years? One 
of the items in this Pontypool scare is the explosion of gas which 
had found its way into an electric light culvert. 


Practical Electro-Technical Manual,—The popular 
school of Electro-Technics, of Turin, is offering a prize of 2,000 lire 
for an easily-understood work on electro-technical matters suitable 
for working men. It is suggested that fundamental principles should 
be treated and attention given to experimental results, but avoiding 
the use of formule. Compet:tors should send in their work not 
liter than. April 13tb, 1907, to the Popular School of Electro- 
Technics, 128, Corso Regina Margherita, Turin; the commission is 
authorised to award a second prize of 500 lire. 


Electrolytic Disinfectant.—4A demonstration of the 
manufacture of electrolytic disinfectant was given last week under 
the supervision of the Medical Officer of Health of Poplar, Dr. 
Alexander. By this means it is claimed that a disinfectant is pro- 
duced which is not only far cheaper than others, but even more 
effective. It is stated that 155 vallons of powerful antiseptic fluid 
ein be produced in eight hours at a cost of less than a penny a 


gallon. We shall deal fully with the matter in our next issue. 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


Central Station Engineers,——On Thursday evening, 
24th ult., the staff and employés of the Ealing Corporation 
Electricity Department held their fourth smoking concert at 
the works. The chair was taken by Mr. J. Douglas Knight, 
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borough electrical engineer. The event of the evening was 
the presentation to Dr. ARTHUR, M. B. Ch., of an ophthalmascope 
in case, a Standard personal weighing machine and height 
measurer, and a case of surgical needles, on behalf of the 30 
members of the Ambulance Class, asa token of estcem and affection. 
Dr. Arthur gave the whole of his lectures gratuitously. The interval 
was occupied by various memberstrying their weight on the Doctor's 
weighing machine. 

The Battersea B.C. has appointed Mr. ARTHUR FREDERICK BOND, 
of Heston and Isleworth, as its chicf electrical engineer at £500 
per annum. 

Mr. W. Lunw has resigned his position as outside engineer to the 
Lowestoft Corporation Electricity Supply Department, to take a 
position in the cable department of Messrs. Siemens Bros. & Co., 
Ltd., London. He was presented with an engraved silver match box 
from his late staff. ms 


Mr. Percy E. Rycrort, chief assistant at Islington electricity 


works, has been prom ted to the position of deputy-engineer at the 
increased salary of £350 per annum. In moving the recom- 
mendation, the chairman of the Electricity Committve spoke very 
highly of the economies which Mr. Rycroft had effected in the 
works. 

Mr. P. J. Watts, borough electrical engineer at Whitehaven, has 
resigned his position, he having accepted an appointment under 
the Admiralty. 

On Wednesday, May 30th, at the Brompton and Kensington 
Electricity Supply  Co.'s station, Mr. W. WmnuiTIE, the works 
engineer, was made the recipient of a handsome canteen and con- 
gratulatory address on the occasion of his approaching marriage. 
The manager (Mr. Henry W. Bowden), in making the presentation, 
referred to Mr. Whitie's long association with the company (17 
years), and the goodwill and esteem in which he is held by all 
members of the staff. 


Tramway Officials.—Mr. A. A. HAWKINS, tramway 


manager, Greenock, has been appointed general manager of the 
Wrexham and District Tramway Co. 


General.—On Thursday last week the members of the 
Sheffield Corporation electric supply department assembled at the 
Lady's Bridge Hotel to do honour to Mr. J. W. BEAUCHAMP, the 
deputy manager of the undertaking, on the occasion of his 
approaching marriage. A case of Sheffield cutlery was subscribed 
for by the staff and workmen of the department, and in handing 
over the presentation, Mr. Fedden, genera] manager and engineer, 
spoke in eulogistic terms of Mr. Beauchamp's worthy service to the 
Corporation and valuable assistance to himself. Mr. Beauchamp 
suitably responded. The remainder of the evening was given up 
to a smoking concert, songs, recitations, &c., being rendered by 
various officials. | 

Mr. Joun MunPHy, electrical engineer, of Ottawa, has been 
appointed consulting electrical engineer to the Government of the 
Dominion of Canada. The appointment (says our Toronto corre- 
spondent) is generally popular, it being felt that Mr. Murphy's long 
and successful career eminently fits him for the position. In addi- 
tion to being retained for special services by power owners and 
electric railway companies in different parts of Canada, Mr. Murphy 
designed the electrical equipment at the extensive works of tbe 
Locomotive and Machine Co. at Montreal, whicn is said to be the 
most completely equipped plant in America. Every tool in these 
works is electrically driven. During the past winter Mr. Murphy 
succeeded in keeping the plant of the Ottawa Electric Co. in per- 
fect working order at times when all the other water power plants 
in the neighbourhood were either badly demoralised or shut down 
altogether by frazil. This was accomplished by means of a process 
which he has patented. Mr. Murphy is vice-President of the Cana- 
dian Electrical Association, an associate member of the Canadian 
Society of Civil Engineers, and a member of the American Institute 
of Electrical Ergineers. 


Mr. W. H. SHINN bas been transferred from the Engineer’s . 


Department of the National Telephone Co., Ltd, Glasgow, to 
London, and has been presented with a gold watch and pendant by 
ihe members of the staff. 


NEW COMPANIES REGISTERED. 


Amalgaline, Ltd. (88,856).—This company was registered on 
May 22nd, with a capital of £1,100 in 1,000 preference shares of £1 each and 
2,000 ordinary shares of 1s. each, to acquire certain inventions relating to 
improvements in the jointing of cables, pipes, rods, tubes and the like, in a flux 
therefor, and in moulds for the metallic covering of joints in lead-covered 
cables, to adopt an agreement with T. Harden and 8. L. Smith, to develop and 
turn to account the safd inventions, and to carry on the business of founders, 
engineers, manufacturers of lead pipes, makers of electric light and other 
cables, &c. The first subscribers (each with one share) are:—' T. Harden, 
62, Hurlingham Koad, S. W., electrical engineer: J. A. White, 4), Holborn 
Viaduct, E.C., solicitor; R. Manhire, 19, Anhalt Road, Battersea, 8.W., clerk ; 
E. J. Taylor, 41, Holborn Viaduct, E.C.. clerk ; T. 8. Dangertield, 19 and 20, 
Holbom Viaduct, E.C., surveyor; D. Judd, 22, Chesholm Road, Stoke New. 
ington, N., law stationer; and C. S. Krauss, 25, Palace Court, W., articled 
clerk. No initial public issue. The number of directors is not to be less than 
two or more than five; the first are J. White, T. S. Dangerfield and S. L. 
Smith. Registered office, 41, Holborn Viaduct, E.C. 


Matthews? Improved Electricity Meter, Ltd. (88,909).-—This 
company was registered on May 24th, with a capital of £2,500 in £1 shares, 
to adopt an agreement with 8. Matthews, and to carry on the business of manu- 
facturers of and deslers in electricity meters end other instruments and 
appliances, electric and general engineers, Ke. The first subscribers (each 
with one share) are: — C. C. Cannell, Blomtie)d House, E.C., merchant; P. 
Matthews, 36, Bucklersbury, E.C., surveyor; H. H. Matthews, 35, Bucklersbury, 
E. C., surveyor; A. Goodman, 35, Bucklersbury, E. C., valuer; J, Hewett, 6, 


Budge Row, E.C., engineer; W. H. Matthews, 82, Queen Victoria Btreet, E.C., 
solicitor; and F. J. Dickson, Blomfield House, E. C., solicitor. No initial public 
issue; the number of directors is not to be less than two or more than five ; 
B. Matthews is one of the first; qualification, 100 shares; remuneration. as 
fixed by the company. Registered office, 85, Bucklersbury, E.C. 


Andrews & Mumford, Lid. (88,836).—This company was 
registered on May 21st, with a capital of £2,000 in £1 shares, to adopt an agree- 
ment with C. B. Andrews and W. J. Christison, and to carry on the business of 
electricians, electrical, mechanical and general engineers, makers of electrical 
tramcars, motor-cars, carriages and other vehicles, manafacturers of and 
dealers in dynamos, batteries and other electric apparatus, &c. The first sub- 
seribers (cach with one share) are: -C. B. Ardrews, 7, Mount Pleasant Road, 
Catford, chemical apparatus manufacturer; W. J. Cliristison, 81, Lyndhurst 
Road, Peckham, S. E., chemical apparatus manufacturer; R. R. Mumford, 8. 
Budge Row, E. C., general merchant; 8. C. Andrews, 7, Mount Pleasant Road, 
Catford, chemical apparatus manufacturer; R. W« Mumford, Kirby Lodge, 
Hardy Road. Westcombe Park, S. E., clerk; Miss B. M. Mumford, Kirby 
Lodge, Hardy Road, Westcombe Park, S.E.; and Miss W. Mumford, Kirby 
Lodge, Hardy Road, Westcombe Park, 8.E. No initial public issue. The 
number of directors is not to be less than two or more than five; the first are 
C. B. Andrews, R. R. Mumford (mansging directors), and one other to be 
appointed by the debenture-holders. Registered office, 1, Leather Street, 
Camberwell, 8.E. 


National Construction Co., Ltd. (89,910) — This company 
was registered on May 94th, with a capital of £60, in £1 shares, to acquire 
and turn to account any contracts, rights, grante, concessions, &c., relating to 
land, railways, tramways, roadways, waterways, British and Colonia] Govern- 
ment contracts, electrical generation, traction and supply, buildings, harboura, 
docks, naval and military works, canals, timber, transportation, lighting, &., in 
any part of the British Empire. The first subscribers are:—Sir Henry W. 
Tyler, Kt., Linden House, Highgate Road, N.W., 1,000 shares; F. H. Houlder, 
Queen Anne’s Mansions, 8.W., shipowner, 1,000 shares; J. Matthews, Leming- 
ton Hall, Lemington-on-Tyne, engineer, 1,000 shares; C. Earle, 74, Beverley 
Road, Hull, manufacturer, 600 shares; F. Jefferies, 242, Evering Road, Upper 
Clapton, N.E., merchant, 500 shares; A. Jefferies, 11, Sanford Terrace, Stoke 
Newington Common, N., merchant, 500 shares; and F. H. Pepper. 3 and 4, 
Clement's Inn, Strand, W.C., solicitor, 200 shares. No initial public issue; the 
number of directors is not to be less than three or more than nine; the sub- 
scribers are to appoint the first; qualification, 50 shares; remuneration as tixed 
by the company. Registered office, 52, Queen Victoria Street, E.C. 


Siemens Brothers’ Dynamo Works, Ltd. (88,928).—This 
company was registered on May 25th, with a capital of £300,000 in £10 shares, 
to acquire as from January Ist, 1906, the dynamo branch of the business of 
Siemens Brothers & Co., Ltd., hitherto carried on by them as telegraph and 
general engineers, electricians, contractors, merchants and manufacturers at 
Stafford and York Mansion, Westminster, S. W., to take over the assets and 
obligations of the said company so far as the same relate to the said Stafford 
works and the said London office, to continue such dynamo business, and to 
enter into arrangement with Siemens-Schuckertwerke G.m.b.H. (Berlin), with 
regard to the management of the company's undertaking. The first subscribers 
(each with one share) are:—A. Siemens, Westover, Milford-on-Sea, Hants, 
civil engineer; C. F. von Siemens, 12, Queen Anne's Gate, Westminster, civil 
engineer; G. von Chauvin, Jesmond, Bromley, Kent, telegraph engineer ; 
B. H. Antill, 12, Queen Anne's Gate, S. W., civil engineer: A. Sabine, 12, Queen 
Anne's Gate, S. W., secretary; W. H. Stafford, 48, Granville Park, 8.E., 
accountant; and P.G. Ledger, The Cottage, Court Road, Eltham, Kent, elec- 
trical engineer. No initial public issue. The number of directors is not to be 
less than three or more than eight, the first are A. Siemens, C. F. von Riemens, 
G. von Chauvin, Dr. A. Berliner and H. Natalis. No qualification required ; 
remuneration (if any) as fixed by the company. The board may increase the 
capital] up to & further £500,000. 


H. P. Syndicate, Ltd. (88,942).—This company was registered 
on May 26th, with a capital of £12,600 in £1 shares, to adopt an agreement 
with M. F. Armstrong and H. W. Fox, and to carry on the business of suppliers 
of electricity for light, heat, motive power, or otherwise, clectricians, engineers, 
manufacturers of and dealers in electrical apparatus, mechanical engineers, 
waterworks proprietors, colliery owners, Ke. The first subscribers are :—A. 
Reott, 4, Austin Friars, E.C., stockbroker, 250 shares; P. 8. Hrs 2, London 
Wall Buildings, E.C., gentleman, 1 share; H. H. Hitchcock, 4, Home Park 
Road, Wimbledon Park, clerk, 1 share; W. Watkins, 62, London Wall, E. C., 
chartered secretary, 1 share; C. H. F. Ambler, 25, Woodland Rise, Muswell 
Hill N., engineer, 1 share; F. H. Becher, 84, Fenchurch Street, E. C., 
merchant, 25 shares; and A. H. Wale, 701, Salisbury House, London Wall, E. C., 
chartered secretary, lsbare. No initial public issue. The number of directors 
is not to he less than two or more than five; the first are H. W. Fox and M. F. 
Armstrong (life directors, special qualification 500 shares), P. 8. Inskipp, F. H. 
Becker and A. Scott; remuneration, one guinea cach per board meeting 
attended and 5 per cent. of the net profits available for distribution divisible, 
Registered office, 701, Salisbury House, London Wall, E. C. 


€—— SÉ 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Okonite Co., Ltd. (69,327).—Tbis company's annual return was 
filed on April 25th, when 82,000 preference and 16,000 ordinary shares had been 
taken up out of a nominal capital of £120,000 in 32,000 preference and 16,000 
ordinary shares of £2 10s. each. £2108. per share has been called up on 100 
ordinary and 110 preference shares, resulting in the receipt of £525. £119,475 is 
considered as paid on 47,790 shares. Mortgages and charges: £57,200, of which 
&85,200 debentures are in the hands of trustees for the company. 


Winchester Electric Light and Power Co., Ltd. (50, 868).— 
This company's annual return was filed on May 15th, when 8,200 shares had 
been taken up out of a nominal capital of £50,000 in £5 shares. 441, C00 har 
been received. Mortgages and charges: 439, 700. 


Lancashire United Tramways, Lté. (87,044).—Memorandn 
of satisfaction in full (a) of a debenture dated February lth, 1906, securing 
£37,702 08. 9d., and tb) of a debenture dated March l4th, 1906, securing 
£20,946 10s. 4d., have been filed. 


Lancashire United Tremwaye, Lid. (87,044). —A trust deed 
dated April 27th, 1906, to secure £300,000 debenture stock, redeemable at 5 per 
cent. premium (optional, has been registered. Property charged: Freehold and 
leasehold land at Hindley and Atherton, Lancashire, with the generating 
stations and other buildings thereon; 12,128 fully-paid shares of £10 each, 
40,509 £10 shares (£5 paid) and 27.577 410 shares (£6 paid) in the South 
Lancashire Tramways Co., Ltd.; the interest of the company (if n in 29,590 
£10 shares upcn which nothing has been paid, and 49,637 fully-paid shares of 
£] each in the Lancashire Light Railways Co., Ltd.; and the company's other 
assets, present and future, including uncalled capital. Trustees: J. W. 
Philipps, M.P., 23, Albemarle Street, W.; and B. Snell, 2, Copthall 
Buildings, E. C. 


J. G. Wills & Co., Ltd., ironmongers and electrical engineers, 
Weymouth (81 70). Issue on March 29nd of £50 debentures, part of series 


created October Lith, 1905, to secure 41.500, charged on the company’s 


property, present ard future, except uncalled capital. No trustees. Previously 
issued of same series, 4375. ' 
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Synchronized Electric Clock Co., Ltd., Leamington (79,362). 
—Particulars of £2,500 debentures, crea by resolution of November 10th, 
1905, charged on the company’s undertaking and property, present and future, 
have been filed pursuant to Section 14 (4) of the Companies Act, 1900. No 


trustees. 
National Electric Construction Co., Ltd. (53,364).—This 
company’s annual return was filed on April 25th, when 147,863 shares had been 
taken up out of a nominal capital of £250,000 in £1 shares. £129,012 has been 
received, and £18,851 is considered as paid. Mortgages and charges: Nil. 


Northern Counties Electricity Supply Co., Ltd. (07,924).— 
This company's annual return was filed on April 19th, when 150,000 shares had 
been taken up out of a nominal capital of £200,000 in £1 shares. 41 per share 
has been called up on 146,000, and £145,968 15s. has been received, leaving 
481 58. in arrears. 4,000 shares are considered as fully paid. Mortgages aud 


charges: £100,000. 
St. James’ and Pall Mall Flectric Light Co., 1 td. (26,015). 


—This company's annual return was filed on March 15th, when the entire 
capital of £800,000 in 40,000 ordinary, and 20,000 preference shares of £5 each 
had been taken up. £5 per share has been called up on 39,660 ordinary, and 
20.000 preference shares, resulting in the receipt of £268,950. £1,950 is con- 
sidered as paid on 850 ordinary. Mortgages and charges: £150,000 84 per cent. 
debenture stock, and £168,488 guaranteed debenture stock of the Central Elec- 
tric Supply Co., Ltd., being half the total loan capital. 


Traction Co. of the United Kingdom, Ltd. (Westminster). 
A memorandum of satisfaction in full of a charge dated December 29rd, 1902, 
and March 2nd, 1908, securing £3,000, has been filed. 


New Electric Rifle and Target Co., Ltd. (London) (87,477).— 
A debenture dated May 4th, 1906, to secure £700, charged on the company's 
roperty, present and future, including uncalled capital, has been registered, 
older: P. L. Jacques, Silsden, near Keighley, Yorks. 


CITY NOTES. 


Rand Central Electric Works. 


Sm C. Rivers WirsoN presided on Tuesday at Winchester House 
over the meeting of this company. In moving the adoption of the 
report, he said that the gross earnings for the year 1905 were 
£102,824, against £96,180 in 1904, an increase of £16,644. The 
work done showed an increase of 422,000 Kw.-hours, or 4 per cent. 
To obtain those satisfactory results had only cost an increase of £407 
in expenses; tbis was due to the care of their general manager and 
his staff, and to the improvement of the plant. Mr. Spengel 
hoped to be able to effect even more considerable reductions during 
the current year. The working profit was £54,410,-an increase of 
£5,959. In the balance-sheet an increase of £10,000 odd bad been 
charged for construction of works, machinery, and plant generally. 
£4,500 of that was for the new 400-x W. steam turbine, and the rest 
was for additional machinery, new locomotives forcoal haulage, &c. 
À new arrangement had been made with the company for water 
supply, which was now expected to be ample for years to come. 
The cash at bankers had increased by £24,500; at December 31st 
last it amounted to £99,488, and at the present moment the cash re- 
sources were £115,700 ; so that, after payment of the dividend, they had 
£93,200 available. That included an amount accumulated for depre- 
ciation and available for providing the new plant they had in contem- 
plation. This put them in astrong position, because the amount repre- 
scnted so much less capital to be called up when they had to set to 
work seriously to increase their plant. In the profit and loss 
account there was an item of £777 paid as royalty to the Transvaal 
Government under the concession. He mentioned last year that they 
were in friendly discussion with the Government as to the inter- 
pretation which should be placed upon their arrangement, by which 
they had to pay them a royalty of 24 per cent. upon the net profits 
of the undertaking. The question was raised by the Government as 
to whether net profit should be struck before or after depre- 
ciation had been allowed for. They thought there was no doubt 
that depreciation should be taken into consideration, and the 
royalty paid only on net profit after deduction for depreciation. 
The Government had adopted that view, so that in future they 
would pay only on net profits. They proposed to set aside £24,097 
tothe renewal account, set up in substitution of the old depre- 
ciation account. The amount hitherto set aside for depreciation 
had this year been utilised for a renewal fund, and the directors 
had set aside a sum in excess of any previous year, so as to be in a 
position to rapidly replace the present plant by more modern 
machinery, which, together with the contemplated extension, would 
enable the company to successfully compete with any rival scheme. 
That matter and the technical questions in connection with it were 
now being examined by experts of the highest standing. Mr. 
Gorrissen, one of the directors of the company, who was for several 
years their managing director out in South Africa, and who 
had an intimate knowledge of the conditions on the Rand, 
had gone out specially to examine the whole question. They would 
he able successfully to hold their own. They had now four engines 
in full operation, and, together with the new steam turbine, they 
had a total capacity of 3,200 xw. They had always gone on the 
principle of keeping one engine in reserve, but this they 
found it difficult to do until they added the steam turbine. 
The normal capacity in «operation should be 2,500 kw., 
but, as a matter of fact, in June last the maximum was 
2,9580 Kw. Some of their important contracts were continually 
faling in, and the most important was that for the supply to 
Johannesburg municipality which would come to an end during 
this year. They had been taking steps to fill up the gap which 
would be thus created. Several new contracts had already been 
made which would take a very considerable amount of the supply 


to be provided for, and other contracts were at present in negotia- 
tion. Therefore, they bad not the smallest apprehension that there 
would be any intermission of business. Their contract with the 
Government might run out in 1909. It was open to the Govern- 
ment to expropriate them at the end of that time, but their local 
board was in negotiation with the Government with a view to 
obtaining an extension of the concession, and they were now dis- 
cussing the terms of the extension. They had very little doubt 
that they would be able to obtain a new and still more favourable 
concession than they enjoyed at present. They had to consider 
very carefully how to deal with the question of dividend, and they 
came to the conclusion that they would be acting in the best 
interests of the company iu not forcing the pace too much, but in 
view of possible fluctuations which were incidental to a great 
industry like theirs, they should maintain a very conservative 
policy. They proposed, therefore, to distribute £22,500 in paymentof 
a 74 per cent. dividend, carrying forward £12,338. Their position 
was very strong, and their prospects very satisfactory. Their 
progress was continuing in the present year, for, up to the end of 
April, their receipts were £4,300 in excess of those of last year. 

Mr. Gro. Vou CHAUVIN seconded the motion, and it was 
adopted. 

The dividend resolution was approved, the retiring directors and 
auditors were re-elected, and a vote of thanks closed the meeting. 


West African Telegraph Co. 


THE directors’ report for 1905 says that the revenue for the 
period amounted to £65,846, from which is deducted £15,732 for 
the ordinary expenses, and £13,275 for expenditure relating to 
maintenance of cables, leaving a balance of £36,839, to which is 
added £1,676 brought forward from the preceding year, making a 
total available balance of £38,516. The sum of £1,762 has been 
provided for income-tax, £26,000 has been transferred to general 
reserve fund, and an interim dividend of 2 per cent., absorbing 
£4,622 was paid on December Ist last. The directors recommend a 
final dividend of 2 per cent. (free of income-tax), making, with 
the interim distribution, 4 per cent. for the year, the balance of 
£1,511 being carried forward. | 
The meeting was held yesterday. 


Water-Tube Boiler Amalgamation. — Yesterday's 


financial papers stated, on the authority of a Glasgow correspon- 


dent, that the directors of Babcock & Wilcox, Ltd., and Stirlings, 
Ltd., have formulated a scheme for a fusion of both companies. 
Stirling shareholders are to receive three Babcock & Wilcox shares 


for each Stirling share held. 


Companies Struck Off the Register.— The London 


(/azette contains official intimation that the following companies 


have been struck off the register, and are accordingly dissolved :— 


Associated American Electrical Manufacturers, 
Bee-Bee Electrical Engineering Co. 

British 8moke Consumer Co. 

Commerce“ Publishing Co, 

Crankless Engine, Ltd. ` 
Dynamic Gas Power Co. 

Greaves Boiler Tubes Syndicate. 

Harbourne Electrical Manufacturing Co. 
Industrial Electric Co. 

Paris Singer Electrical Carriage Co. 

Peking and North China Electrical Corporation. 


Prospectuses. — Bruce Peebles d. (b., Lfd. — This 
company is inviting applications until to-day for 8,951 ordinary 
shares of £5 each at par, This issue is needed for working capital 
purposes owing the rapid growth of the business. 

South Metropolitan Electric Tramways and Lighting C., Ltd.— 
The list was to close yesterday in an issue of £150,000 4 per cent. 
debenture stock at £90 per £100, also of 150,000 6 per cent. 
cumulative preference shares of £1 each at par, offered by the 
Electric and General Investment Co., Ltd. The company is 
interested in electric tramway and light railway undertakings in 
Penge, Croydon, Sutton and Mitcham, and owns the Sutton, 
Carshalton, Wallington and Epsom Electric Lighting Orders. 
Operations are already proceeding, in some cases supply, in ot bers 
constructional, in connection with these, and profit is already being 
earned. The tramway and light railway concessions will be trans- 
ferred from the B.E.T. Co. 

The fearless Motor Omnihus (, Ltl.—'lhe list of applications 
was to close yesterday in nu issue of 215,000 £1 ordinary shares 
at par. The object of the company is to ran motor-'buses in 
London and suburbs on the Auto-Mixte system, which was fully 
described in our issue of May 4th. 

xeineastie-a pon- Tyne Herter Supply Co., Lid.—This company has 
recently been before the public with an issue of 12,500 ordinary 
shares (£5 each) at a premium of £2, and 12,500 £5 preference 
shares at 10s. premium. Large extensions are proceeding at 
Carville, and it is in connection with these, and the general 
development of the system throughout the company's area, that the 
issue is required. It is stated that, in addition to the normal 
increase, two big consumers have been secured who together will 
require about 30 millions of units annually in the immediate 
future. Last year the total units sold exceeded 30} millions. It 
was stated on Saturday last that the issue was over-subscribed, 
and that the directors had closed the list, 
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MARKET QUOTATIONS. 


Wednesday, May 30th. 


Latest Fortnight’s 
CHEMICALS, &. Price. Ino. or Deo. 
a Acid, Hydroohlorio s .. per cwt, 5/ we 
a [I] Nitric ee oo oe ee per cwt. 22/- ee 
97 Oxalic. oe oe ee per cwt. =. oo 
ü y Sulphurio xà per cwt. 6/6 Sa 
a Ammoniac, Sal r ewt. 49J. se 
s Ammonia, Muriate (crystal) per ton £33 10 sa 
per ton £30 ate 
a a Bleaching powder .. eh per ton £5 10 s 
a Bisulphide of Carpon per ton £18 P 
a Borax. ss S per ton £15 om 
a Benzole 00 » dx - .. per gal. 104d, 8 
sd s .. per gal. 1 - 
Copper. 8 es per ton £26 s 
á Le Nitrate es ae per ton £28 £1 inc 
a „ White Sugar. . per ton £81 e 
»  Peroxide  .. ks per ton £21 10 : 
a a Methylated Spirit. per gal. 2/6 de 
a Naphtha, Solvent (90 96 at 160 C) per gal. 5/6 d 
a Potassium Bichromate, in casks per lb. Bd. - 
a Potash, Caustic (76/80 » per ton - £20 è 
a Potassium Cyanide i .. per lb. Jad 2s 
a Shellac sä e per ct 200/- 
a Sulphate of Magnesia ‘ per ton £4 10 ow 
a Sulphur, Sublimed Flowers per ton £6 10 e" 
x ^ 5 px per ton £6 10 và 
Lum per ton £6 $3 
a Soda, Caustic (white 70 q per ton £10 15 Fe 
a bine ` per ton £8 r 
a a Sodium A casks per lb. 24. we 
G „ Cyanide .. per lb. 1d. - 
METALS, &o. 
b Aluminium Ingots, in ton lots .. per ton #160 z. 
b 15 Wire, in ton lots .. per ton 2191 m 
d Sheet, in ton lots . per ton £177 i 
b Babbitt’s metal ingots . per ton £48 to £140 zs 
e Brass (rolled metal 2" to 12) basis per lb. 94d. i. 
ec „ Tube (brazed) per lb. ll4d d. inc. 
C „ » (solid drawn).. .. per lo. 105d. d. inc 
e Wire, basis $^ .. per lb. Oia, ; 
e Copper Tubes 804 i . per lb. 1144. à 
e " solid drawn)  .. per lb. 114d. 
g Copper Bars (Best selected). per ton £100 
g Copper Sheet a . per ton £100 
g .. per ton £100 
© n» (Eleotrolytio) Bars .. per ton 
6 n T .. per von £104 
oe n T Per ton , 
S^. n 10 H. C. Wire per lb. lid. a 
f Ebonite Rod ss v3 .. per lb. 8/8 A 
?3 eet e ee oe per 1b, 8/- ee 
n German Silver Wire e .. per lb. ` 
h Gutta-percha, fine P per lb. 6/- to 1- 
& India-rubber, Para fine. per lb. 5/2 to 5/8 dec 
i Iron, Charcoal Sheets... per ton £18 vs 
í ,, Pig (Cleveland warrants) per ton 50/- 72d. dec. 
é ,, Forgings, according to size per ton From £11 ix 
i » pred heavy .. per ton 47/6 to 50/- ix 
„ Wire, . No.8 .. per ton 49 15 s 
g Lead, English In got per ton ru 120 12/6 dec. 
jou „ Sheet  .. per ton { UA 12/6 dec. 
m Manganin Wire No. 28 .. .. per lb. 8 / ve 
g Mércury per bot £7 5 “4 
d Mica (in original cases) small .. per lb. 6d. to 1/- 
" 55 " pria per lb to 4J. ee 
d per lb. 4/6 to 8/6 oe 
P Phosphor Bronze, plain caatinga per lb, to Ps 
P s, rolled bars & rods per lb. 1/14 to 1/8 - 
" » strip & sneer per lb. 1/4 9 
o Platinum “a per oz. 91/6 : 
e Bilicium Bronze Wire per Ib. 1/- to 1/1 v 
i Btecl, Magnet, acc'd'g to desc' pn per ton £58 " 
x) [n bars oe eo £15 to £40 0 e 
y Tin, Block (English — .. .. per ton { x j " 
„ Wire, Nos. 1 to 18. per lb. /2 4d. dec 
0 White Anti- ſriotion Metals— 
% White Ant brand. per ton 246 to £70 as 
j feme, 2 ea. Fins Cotton, on sp'ls per D 8d. 
eo r . oe 
j »i 10 Ibs. Russian ee per lb. in e is 
j ‘i 10 i s. Russian, single .. per lb. 4ád. ‘ 
j „ 180 lbs. Jute rove per ton £11 . 
k Zinc, Bh't (Vieille Montagne bnd. ) per ton £32 85/- inc 


Quotations mue by:— 


h Edward Till & Co. 

í Bolling & Lowe. 

j Walter H. Hindley & Co., Ltd. 
k Morris Ashby, Ltd. 

m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Co., Ltd. 


a G. Boor & Co. 

b The British Aluminium Co., Ltd. 

€ Thos. Bolton & Sons, Ltd. 

d F. Wiggins & Sons. 

e Frederick Smith & Co. 

f India-Rubber, G. P. and Teleg. 
Works Co., Ltd. 

9 James & Shakspeare. 


Stock Exchange Notices. — The Committee has 
appointed a special settling day as under— 

Wednesday, June 12th.— Marconi’s Wireless Telegraph Co.—Further issue of 
6,C00shares of £1 each, fully paid, Nos. 251,128 to 256,127; and 128,063 shares of 
£1 each, lis. paid, Nos. 250,128 to 384,190. 


And has ordered the same securities to be quoted in the Official 


List. 


Mexico Electric Tramways, Ltd.—This company’s 
annual meeting was held at London Wall Buildings on 23rd ult., 
Mr. L. Breitmeyer presiding. The report was adopted after 
lengthy criticism and opposition from Mr. A. Parrish, 


g€ 


rocks AND SHARES 


Wednesday Afternoon. 

Warrson’ 8 approach serves as the present excuse for quietude in 
Stock Exchange business. The Electrical markets, it must be 
frankly admitted, are out of popular favour for the time being, and 
this applies more especially to the electric lighting and the railway 
companies. 

Animation in the Telegraph sections has narrowed to gambling 
in Anglo-American Deferred, while the state of the electrical trade 
militates against much buoyancy being displayed in manufacturing 


companies. 


Some of the new issues forecast in our last week's hotes 
are now before the public. Bruce Peebles offers 8,951 Or- 
dinary-ehares of £5 each at par, and the price of the exist- 
ing Pre'erence has slipped back to 5, as one consequence. 
An interesting new issue is that of the South Metro- 
politan Electric Tramways. It is launched at a somewhat 


 unpropitious period, because the public are shy of applying for sueh 


speculative propositions. The company will have to create a great 
deal of traffic before there is much likelihood of adequate return 
upon the capital, and while it is often true that facilities for 
travelling do create business, the preliminaries may be long and 
unremunerative. It isa singular coincidence that London United 
Tramways Preference should have risen to 94 upon the appearance 
of the South Metropolitan prospectus, but it would need no imagina- 
tive gift to link the two. City and South London stock is also 
better, to the extent of a point, and a trifling demand for Great 
Northern and City Preferred A shares has again raised the price 
58., making it 4, as against 34 inthe middle of May. 

These railway movements, bowever, were entirely dwarfed in 
interest by the renewed outbreak of flatness in Metropolitan Con- 
solidated stock. The price fell to 66 upon the news, officially 
communicated, that the rent ;receivable by the company in respect 
of the Great Central and Metropolitan joint line has been included 
in the published traffic returns. This perhaps was less unexpected 
than interested quarters endeavoured to make the newspapers 
believe, but the confirmation of the fcars well nigh demoralised 
the matket at one time. Subsequently there was a recovery to 
671. Metropolitan Surplus Lands are down to 71, and Districts, 
though the line is entirely unaffected by the Metropolitan intel- 
ligence, relapsed to 24, to advance again this Wednesday to 25. 

Continuing the subject of traction finance, it must be noficed 
that British Traction Ordinary and Preference are both à up, 
which brings the price of the latter within sight of its par value 
of £10. British Westinghouse Preference are 4 duller at 2 middle. 
The last time that the unfortunate shareholders received a dividend 
was in February, 1904. The Debenture interest has been regularly 
met. 

Electric lighting shares have no advance to report, but Urban 
Ordinary are 4 lower at 4; in which connection the interpolation 
may possibly be forgiven which will clear the writer from the credit 
of a remarkable statement in last week's issue with regard to Urban 
shares and the general market. Rubbish, intentionally written, is a 
luxury not permitted here. 

(In last week's article, lines 10, 11 and 12 should have read: 
“The recent report is responsible for this weakness. Of the Mctro- 
politan Companies’ shares, Charing Cross City Undertakings are 
flat at 4," and so on.) 

By rapid strides the price of Anglo “A” jg getting close to that 
figure of 30 tipped by the market some time ago as the probable 
goal of the stock. The price is up a full point at 274, and people 


who thougbt the pace too hot to last (if a sporting expression be 
allowable this week) are wavering in their belief as to an early 
reaction. The Preferred stock has gained 4 at 115, but the 
Ordinary sticks at 68, and were it not for the unnegotiability of 
the stock, we should feel inclined to suggest a coming advance. 
There is but £700,000 of Anglo Ordinary, and it would take very 
little buying to put up the price three or four points. Of course, 
the stock is quite a speculation. West India and Panama First 
Preference are down 15s., following the fall for which reasons have 
already been given. The weakness in “China” shares is difficult 
to account for. Both the pre-ordinary stocks of the Eastern Co. 
nre a point better. Direct United States shares steadied to 16, 
and West Coast of America Debentures are 1 up. National Tele- 
phone issues are fentvreless, and no alteration has occurred in any 
of the other telephone companies’ shares. A precisely similar 
remark covers the manufacturing list, except for the changes 
already noted, and a touch of weakness in Callender's Ordinary 
shares. 


Western Telegraph Co.—The directors have declared 
an interim dividend, payable on June 23rd, of 38. per share (at the 
rate of 6 per cent. per annum), free of income-tax, for the quarter 
ended March 31st, 1906. The transfer books will be closed from 
June 16th to June 22nd. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE | CONTAROS 


è dd, ^ $E a 
| Btock | Closing 
Present NAME or Dividends for the last 
Issue. ~~ four years, May 28rd 
—— == u = — — —— À — — — : 1905. ES 
- 17,700 | African Telegraph, 4 % Debs... oo. 22 M 4 -- 4 | 4 96 $9 —102 
25,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 25,000 10 i N Bà— 4 
155,6001 do. 6% Debs., Nos. 1 $0 1,250 Red. 100 Nil Nil Nil | 5 B8 — 88 
702,600 LN a iE". dd. O6 Btock 61s. 8i 67 — 69 
B,148,700 do. do. 6% Pref. «„ ee: | Stock | 6 hs 6 95 6 114 —115 
8,148,700 do. Btock | 1/- 28. il à 264— 264 
50,000 pe A EM Tel., 5% Mort. Deb. Btock Red. | 100 s Vi — * 101 —103 
. 44,000 Chili Telephon Nos. 1 to 44,000 5 11571656 nd i-o 
1,989, 8561 Cable Sting. 500 year 4 % Deb. Sk. Red. Btock 4% 4% 4 — 
| 16,000 Cube Telegraph „„ 10 100% | 5955 5 8Si— 9 
12901 Diesel Speci . Pret me on. e oer E o 12.44. | 4 M à 
, [] LE LE .. * * ke 
6,000 Do, do. 10 % Cum. Pref. en 6 10% |10% | 10% | 10 — 9 
| 80,000 Do, do. E Debs. be $5 50 a% 44% % 100 —1 
60,7102 | Direct United States Cab | 9 5 | B% ‘ 15j— 1 
| 70,000 | Direct W. India Cable, vb % Rek Deb., 100 l. 00. 100 X | 44% X 101 —103 
4,000,000 | Eastern Telegraph, Ord Btock ; 1% 1% 7 142 —145 
2,000,000 Do. 84 Pref. Stock ..  ..| 100 X, | 833 | 84% | 3 89 — 91 
1,848,772 Do. Mort. Deb. Stock Red. Stock AE Ses | 4 106 —108 
800,000 | Eastern Extension, Australian, and China Tele. 10 E199] 4€ 1-4 14 — M 
752,400 Do. 4% Deb. Stock . Stock 5 4% | 495 14% | 105—107 
800,000 Haste 8. A fric, Tel., 4% Mt. Db., 1 to 8,000, red. 1909 100 EI 4*4 99 —101 
200, % | Do. 4 % Reg. M. Debs bs. (Mauritius Bub.) 1 to 8,000 95 P | 44 | 45, (1 100 —102 
180,897 | Globe Telegraph * Trust FAN 10 £8 54% 580% 53 1l4— 113 
180,887 Do. Coa Ge eet D s% 6% | 6% | 6% 1 15 
150,000 | Great ede Telegraph, M 21 S 10 124 15% |24 X 24% 89 — 41 
Halifax Bermudas Cable, 0 CES 
42,800 Debe. within Nos. 1 to 1,300, ad 100 | 4% | 4% | 44% | 44% | 101 —108 
17,000 | Indo- n Tel h „ ae eel 39 138 € 13A NC LIAC 13 96 57 — 59 
251,127 | Marconi’s Wireless Telegraph.. ..  ..  .. 1 Nil Nil N Nil la— 12 
72,680 | Monte Video Telephone OX 108, OL ^" so 0. 1 3 $ 8 4 a M— lif 
86,492 do. do. 5 % Prei. i 13 5 5 1 
1,966,667 ; f. Btock e & a] MEO 44 5 5 5 108 —110 
15,000 do. 6% Cum. lst Pref. .. ..| 10 6 6 6 6 12 — 14 
15,000 Do. 6 % Cum. 2nd Pref. .. 10 6 6 6 6 10 — 12 
250,000 Ro do. 6 % Non-cum. 8rd P., 1 to 250,000 5 5 5 5 5 55— 57 
9,000,000 do. 84 % Deb. Stock Red Stock | 84 83 BA 84 98 —100 
128.518 | Oriente! Tel a Hl.. 1 70 111. dunn paid | 1 | 6 oa | ee | Th "h- ni 
en ep. an ec 9 y — 
Do. do. do. 6 95 Cum. Pret. 1 6 6 6 6 E lixd 
' 100000 | Pacific & Buropean Tel, TE "Debe Tio 16 wm | 43; lex | oe 1 100 —108 
c uropean Te uar — 
| IL8S9| | Reuter's ii | 8 T T. I: | 5 71— 71 
60,000 | Telephone Co. of Egypt, m 96 Deb. Red. E ..| 100 "5 "d $a 44% 108 —106 
| 8,201 | Submarine Cables Trust vh .. | Cert, 6 6 6 6 96 127 —130 
70,000 | United River Plate Tele hone . os | 5 7 8 8 ~ 7 — 7 
40.000 Do. 5 % Cum. Pret. Nos. 1 to 40,000 b 5 5 5 5% 5a— 
179,947 Do. 6 % Debs. . . | Btock 5 b 5 5% | 110 —112 
15,6091 | West Airican Tele 2 10 2 4 4 | 4% 91— 1 
| 80,008 W. Coas 1 20 90,000 & 53,001 to 58,008 24 N i | Nil 1— 
150, Do. 77 Debe 1 to 1,500 Miu by Braz. Sub. Tel. 100 4 4 4 4 100 —103 
207,980 Western * Lid., 207,930 10 1 1 7 5 14 — 143 
15,000 Deke dud ‘series, 1906 | 100 5 5 5 5 101 —103 
568,880 y Deb. Stock Red, .. | 100 4 4 4 4% | 103 —1C6 
88,821 West In India and 8 Te E ue ines 10 Nil | i ‘ — y 
84,563 Do. do. 6% Cum. 1st Pret. — .. ^ ..| 10 7% 7%:! 6 5 % "n- 
4,669 Do do. 6% Cum. 2nd Pref e. | 10 ' Nil | Nil bà — 64 
80.0001 Do do. 6% Debs., Nos. 1 to 1,800 100 5% | 5% 656% | 5% | 101 —104 
" * Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
: | | | | | 
170,000 | Anglo-Argentine Trams, 260, Pf É ae sa G 8 7— 7— 7 
260,007 | Do. % Cum. Prefa., 1 io 260,007 . B | wa 5 * | 5 | 8 | 4 e. ay 
266,600 Do. ermanent, 6 % Deb. Stock, 1888 | 100 8 | 6 6% , M0 —143 140 —143 i 
985.100 | Auckland E. Trams., 5 % Ist Mort. Deb. Stock. | 100 t 87 8 5% | 104 —106 104 —106 be 
800,000 | Babcock & Wilcox, 1 to 530,000 1 „ 0$. | 90 20 | — 4 4 80/- | 79/44 
100,000 | à do. % Cum. Pref., 1 to 100,000 . 1 e 6% | 6 6 % n 1 5 M 
88,000 | British Aluminium, Ord., 2,001 to 40,000 se S | ea vá 7 95 | 19 21— 24— 
40,000 Do. do. TX Oum. Pret... e wi 5 | Nil Ni | 7% 7 54 — 51 — | 
EM E B oiu I ee oe ITEITE! -EE H 
E ee ee | bs X ee . 
900,000 | Do. do. $4 im Mod Dok Stock Redi Btock | 5% 5 5 | 5% | 100 —10 xd | 100 —104 s 
800,000 | British Columbia E. Kail Def. Ord. Btock .. 100 2 6 6% | 115 —)18 | 115 —118 is 
800,000 Do. 5 Pref Ord. Btock . * 100 .. 5 b 5 % 109 —112 | 109 —112 P 
115,000 Do. 5 6, Cum. Perp. Pret. E ug ..| 100 " | b 5 5 107 —110 107 —110 5 
240,400 Do. 4 1st Mort. Debs., 1 to 6,250 . 40 dp | 102 —104 102 —104 2 
220,000 Do. Vancouver Power Debs., 1 to 2,200 | 100 i 108 —106 103 —106 104 E 
EE fe a tae ^ * 1: I à 8 6% = 9 9 — 10 gi ott ie 
' ° * L] .. .. $ 92 — — Lo 
1,415,429] Po. do. 6 & Perp. Deb. Stock >. | Stock | 6 5 5 5 % | 114 —117 u4 —117 11 115 
410,178 Do. do. % $nd Deb. Stock Red. | 100 à E 44% | 44% | 98 — 95 93 — 95 id 
100,000 | British Insulated and Helsby Cables a cae 6 10 | 8 | 8 8 — 6 61— d ‘ i 
100,000 Do. do, 6% um. Pref. e. 6 6 6 6 53— 
500,000 Do. do, 44 % let Mort. Deb. Red. | 100 44 4 104 —107 104 —107 
212,000 € N Rita ms o0 end; | 100 (at. c] — 98 96 — 98 * 
ri estinghouse ; ? 3 2 
e 1 975,001 to 475 n p' "e 6% | Nil e li— 23 1— 2 40/9 | 35/74 à 
1,016,353 Do. do. 4 X Mort. Deb. Btock | 100 x 4 4% | 4% 80 — 85 80 — 85 8 i 
í 50,000 7 Do. do. 6 % Cum. Pret. a Nil Nil Nil "a 14/6 to 1 14/6 to 1 dà 
105.781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. | Nil | Nil | Nil | 9 E Z i- 16/8 a 
150,000 Do. Non-cum. 6 % Pref. . % 3 6 6 6 6 1 2 1 2 Ki By 
125,000! Do. Perp. Deb. Stock .. Stock | | 97 — 99 97 — 99 974 i4 2 
125,0001 Do. Perp. 2nd Deb. Stock Stock | | 84 — 86 84 — 86 » Ex 
100,000 | Buenos Ayres & y rr 1 to 00, 000 l 8 | 4 | 8 | 81— | 68/9 ue: 
40,000 Do. A 6 Cum. Pref., T 5 | 6 | 6 6 | bg— $ e 
27,500 Do “Br do. 1 to 27,500 5 6 Y 6 | Ti | 5— 5 — A" M E 
817,700 Do. Deb. Stock .. 100 5% | 5 E: 106 —108 106 —108 E NC 
r so 1 „„ „ „ h 
i cu 8., Viv Aw mM C AA | | | | 
92.610 Do. 105,001 to 187 61oo. 5 25 | ee | moe [| d-3 k 2 
850,000 Do. 96 1st Deb. Stock SD — NU E 4495 | 4496 | “4 106 —108 | 106 —108 "m 
85,000 | Callender's Cable Construction shares $t ae 5 15 1 7 1 11 — 12 104— 113 118 11 — 3 
. 40,000 Do. do. č% Cum. Pref. . 6 | 5% | & 5% | 5% | 6 | 6 T 
Do. do. 44 % let Mort. Deb. Btock Red. Btock | 44% 43 44% | 44 1 Hn | 1084—11 11 i 
491,222 | Cape E. Trams., 1 to 491,222 at Sn 3 15 | 10 | B 968 | 12/6 $^ 
450,000 —Ó Kellner. Alkali, 1 to 450,000 1 E l xe | 4 4 l695 | l~ 34 | 7 — 1 | 23/94 230 s 
230,211 44 % Ist Mort, Deb. Stock | 100 b 44% 43 44% | 97 —102 | 97 —102 99 d x: 
1,939,698 Goudie AE Bea Railway, Ord. Stock „ «BOE ] d 4% | 4 | 4 $ 88 — 90 | B8 — 90 894 Bo dou 
680,816 Do. do. 4% Pref. Stock .. Stock | 4 4 1 4 99 —101 99 —101 1005 we ks 
680,316 Do. do. Del. lb. uu e | took | 4 4 4 135 77 — 80 77 — 80 | 79 NE" 
1,480,000 | City and Bouth London Railwa >s cs e Btock | lá ü9 — 41 40 — 42 | 408 10 +1 
ee Se ATi ML Ros Ba | 8 5 Es 2— 2} Ep d - 
0 g. 
100,000: || FV «1 e | 59 | FH | 5925 | 695 | 96—$9 KCN. A 
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Present 


Issue, 


260,000 


Dublin United Trams. (1896), 1 to 60,000 


Do. - 
Edison & Swan Utd., A' shrs., d "XT M 1 to 99,961 
189 


Do. 
Henley' ial (W. T.), Telegraph * ON. v. 


London United Trams (1901), 1 to 50,007 
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NAME, 


Do, do. 696 Cum. Pret., 1 to 305,000 . 
Do. do, 44 % Deb. 8 Stock ef ef * 


Do, 6 % Pref. between 1 and 60, 000 
Do. 4 % Debs. .. * "E 1 
Do, '* A " Debs. zi ae 


„B Deb. Stock 


Do. " "s " ghares, 01 
Do, Deb. Stock Red. 
Do. 5% aud eb. Stock Prov. Certs. all pd. 


Electric Construction 1 to 112,100 .. 


P ab. 7 96 Cum. Pref., 1 to Bl, 890 
4% 333 1st Mort, Deb, Bk. 


Genera Electric Co. VN, E Cum, Pref. js 


. Deb, kè 


Mort 
Gt. N. & City Rail Pref, Ord. AY SE 1 to 78,000 
Greenwood & Batley 7 % Cum. Pref. ee 


do. 6% Mort. Deb. 


do. A 
Do. do. = Mort. Deb. Btock 
do. p. 60 % paid .. 


India- Rubber, Gutta-Percha & n orks.. 
Min: didis ^ Railway, Ord. 


Pref. £10 paid 


Do. do, 5 % Cum. Pref., 1 to 125,000 


Do. do. 60,008 to 100,000 (£4 paid) .. 
Do. do, 4% 1st Mort. Deb. Stock à 


Metropolitan Electric Trams, Detd. - 


0. 5 % Cum. Pref. a 
44 95 Deb. Stock Red. 


Do. és 
Peebles B.) & Co. 6 85 Cum. Pref., 20,001 to 40, 


000 
Potteries E. Tro., 20,001 to 40,000 & 50,001 to 54,500 
Do. 5% Cum. Pref. anne 


Do. 44 % Deb. Stock .. ‘ ‘ ec | 
SURP Sar yoo and Maintenance 


4 96 
Undergd. E. R., Lon., 5 % Profit Shar. 8. Nts. 
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B 
a 
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Waterloo & City Railway, Ord. Stock è 
Willans & Robinson, 1 to 80,000 & 80,001 to 116, 666 
Do. 69, C. P., 80,001 to 80,000 & 125,001 to 141, 666 | 


Do. 4% lst Mort. Deb. Stock s 5 


ELECTRICITY SUPPLY COMPANIES. 
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60,000 
65,000 
103,700 

5 368 
148. 292 

50,000 

80,000 
200,000 
110,000 
98,151 


| Bromley d (Kent) E.L. & P., 1 to 14,000 "di 


do. 44 96 Ist. deb. stock 


| Brompton & Kens, ue Lt. Sup., . 1 to 20 000 


% Cum. Pret. 


Central Electric S Guar. Deb. Stock .. | 


Charing Cross and Strand Electricity Supply 
Do. do. do. 44 % Cum. Pref. 
Do. ^ ud Aur Undertaking " 44 95 Cum. Prf. 
o. 


do. i T Deb. Stock Red. s 

Chelsea Electricity Supply, Ord. $ " 
Do. do. 44 95 Deb. Btock Red. . 

City of London Elec. Lighting, Ord. 40,001—110, 595 


Do, 6 % Cum. Pref., 1 to 40,000 . 
Do. b 95 Db. Btk,, Bcrip. (iss. at 115) all pd. 
| Do. 449 % 2nd Db. Stk., Prov. Crts., all ps 
wae A of Durham Electrical Power, Ord. 
do. do 5% Pref. 82 
dica rol London Electric Lighting, Ord. 1—40,000 
Do. do, 6 %, Pref., 40,001 — 60,000 
Do. do. % Deb. Btock ea 
Do. do. 4 65 2nd Deb. Stock 
Edmundson’ 8 Electric Corporation, Ord. Shares. 
Do. do. 6 % Cum. Pref.. 
do. 44 % Ist Mort Deb. Stk 


Do. 
| Folkestone, 1 to 10,000 


Do. ' 6% Cum. Pret., 1 to 10, 000 
Do. 44 96 E^ Ist. Deb. Stock ET 

Hove, 1 to 19,600 j 

Do. New (£6 10s. paid) 

Do. 4% Deb. Stock 

Do. 44 9, Deb. Btock .. 

Kensington and Knightsbridge Electric Ord. 


Do. do. do. 4% Deben. Btk. 
London Electric Supply Gom dado: "Limited, Ord. 
Do. do. 6% Pref.. 
| Do. a 4 96 1st Mort. Deb. Stk. Red. 
Metropolitan Electric Supply, 1 to 100,000 .. 
| Do, 44 % Cum, Pref. 171, 106, £3 pd. 
Do. 4$ % 1st Mort. Deben. Stock 


| Do. 0 Mort. Deben. Stock Redem. | 
Midland Electric e 44 95 1st Mort. Deb. 


Nee on-Tyne, 1 to 75, 000 y 
5 96 Pref., 1 to 15,000 ds 


| Notting Hill Electric Lighting 


Do. do. 4 96 Ist Mort. Deb.. 
Oxford, 1 to 96 and 407 to 18, R10 $ - 
Do. 4% Deb. Stock 


Bt, James’ “and Pall Mall Electric Light, Oord. 
| Do. do. 7 «X > Pref. 20,081 to 40,080 


Do. do, 93 % „Deb. Stock Red, 


| ai o Markets Electric Supply. Ord. 


do. do. 4% Deb. Btock | 
Bouth na Ele ctricity Bupply, Ord. is 
South Met. Elec. Lt. & Power ( Ord.. aé 
(Late Blackheath and Greenwich {1% 9 Pref. . 
Dist, E.L.Co.) 4h 9, 1st Deb. stk. 

Urban Electric Supply, Ord. .. : 

Do. do. 5% Cum. Pref, 

Do. do. 44 % Ist Mort. Db. Stk. Red 
Westminster Electric Supply, Ord. .. 

D do, 44 % Cum. Pref, 


0 
| (Originally 5 %—Red. to 44 % from 3lst Dec. , 1905.) 


Shares not officially quoted :— Mackay Companies, ord., 
1 Unless otherwise stated all shares are fully put. 
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SHARE LIST OF ELECTRICAL COMPANIES.—(Continued), 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continuit). 


Dividends for the 
last four years. 
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TANTALUM LAMPS. 
By PERCY GOOD. 


HaviNG purchased three tantalum lamps for use on an 
alternating-current circuit, and being immediately informed 
that they were not suitable, it was decided to burn them on a 
direct-current circuit, and measure the candle-power at 
intervals. Whilst quite understanding that three lamps are 
not sufficient for a test, the results may be of interest. 

The lamps were supplied for a 110-volt circuit, but the 
average pressure during the test was 109 volts, and the 
maximum 110 volts. The measurements of candle-power 
and watts were made at exactly 110 volts. The following 
table shows the mean horizontal candle-power, and the watts 
per mean horizontal candle :— 


— 7 Lamp No. 1. | Lamp No. 2. Lamp No. 3. 

Hours. M.H. Cp. | Watts Per M. H. Cp. | ATA per M.H. Cp. | Watts per. 
i ' Hi M 

0 | we! 16 , 212 — 19 205 | $21 

100 240 | 16 | 125 ! 30 20:5 21 

300 | 234 16 95 | o 41 2070 2:2 

500 212 1˙8 81 4'6 191 2:2 

800 175 | 22 70 |! 50 17:8 2:3 

Test stopped Test stopped Test stopped 


Lamp No. 2 blackened very considerably during the first 
100 hours. The other lamps had blackened somewhat by 
the end of the test. 

The ratio between the vertical candle-power and mean hori- 
zontal candle-power in the case of ordinary carbon filament 
lamps is about 0:7, but is by no means a constant. The 
values for these three lamps were 0°22, 0°25 and 0:20 respec- 
tively. The ratio increases during the life of the lamps 
owing to the portion of the bulb near the filament getting 
much blacker than the other parts. The figures are the 
uverage during the test. 

The curves (fig. 1) show the distribution of the light in a 
vertical plane. The dotted curve is that of an ordinary 
carbon filament glow lamp taking the same number of watts 
as the tantalum lamps. The curve is based on lamps Nos. 1 
and 3. Only half the curve has heen drawn ; the other half 


Fic. 1.—LiaHT DISTRIBUTION Curve or TANTALUM LAMP. 


* 
is practically the same. The increase in candle-power a 
little below the horizontal is due to the reflection from the 
curved portion of the glass at the top of the bulb. The 
following particulars, which may not be generaly known, 
may be of interest :— | 

Tantalum is obtained from the mineral called tantalite, 
which has a composition somewhat as follows :— 

Tantalum oxide (Ta, O,) 65 per cent.—68 per cent. 
Niobium oxide (Nb40,) 5 per cent.— 7 per cent. 
Manganese oxide (MnO) 7 per cent. 

The mineral is insoluble in all acids. When used with 
potassium carbonate K,CO, in a platinum crucible, the fused 
mass dissolves in cold water and the oxides of tantalum and 

‘niobium can be precipitated from the solution. by hydro- 
chloric acid, which redissolves the precipitate if added to 


excess. The metal can be reduced from the oxide at a 
temperature of 2,300? C., but the oxygen must be removed 
as it is formed, the reduction being carried out, in an almost 
perfect vacuum. The metal is nearly as hard as diamond, 
but can be hammered or drawn into wire when cold. If 
heated to about 300° C. in air, it burns back to the oxide 
glowing like magnesium. Tantalum is not acted on by 
nitro-hydrochloric acid. 

The deposit, on the inside of the bulb is not acted on by 
this acid, and will not burn off, and is probably a deposit of 
the metal, or of niobium, small quantities of which may 
be in tbe filament. 

The tests were carried out at Faraday House, and I am 
indebted to the Testing Institution for permission to publish 
the resulta. 


PROCEEDINGS OF INSTITUTIONS, 


The Faraday Society. 
THE ELECTROLYSIS oF Fvusep. ZINC CHLORIDE. 


THE problem of electrolysing fused salts, although as old as 1807, 
the date of Davy's classic experiments on, the isolation of the 
alkali metals, bas only of late years—since the establishment of the 
aluminium- industry—again become an object of serious con- 
sideration at the hands of industrial chemists, although its impor- 


. tance and possibilities have never been lost sight of by great 


investigators, such as Bunsen, who, in conjunction with Matthiessen 
as early as the middle of last century, laid down the correct con- 
ditions under which alone these processes can be made possible of 
practical application. Apart from the case of aluminium, however, 
the only extraction of this kind that has attained the dignity of an 
industry is that of sodium, although calcium is now made, and is 
obtainable in such quantities as the very limited demand for it 
requires. The long array of failures of the older metallurgy to pro- 
vide a really adequate solution of the favourite complex sulphide 
problem, has been the cause of the attention that has been paid 
during the past few years to the electrolysis of fused zinc chloride, 
and it is by no means beyond the bounds of probability that such a 
method of making sinc, if it were completely satisfactory from all 
points of view, would provide the key to the final solution of the 
larger and more baffling problem. One such attempt at the com- 
mercial electrolysis of sinc chloride is to be found in the latter 
stages of the well-known Swinburne-Ashcroft chlorine process, 
and now Mr. Julius Vogel, who read a paper on the subject before 
the Faraday Society on the 15th ult., tells us the interesting story 
of the experiments made by him and Dr. Steinhart (afterwards in 
conjunction with the United Alkali Co.) between 1898 
and 1901, which had for their object the same end in 
view, but which differed from the Swinburne-Ashcroft 
method in that, whereas Steinhart and Vogel heated their elec- 
trolysing cells externally, in the Swinburne-Ashcroft process the 
beating is internal, being maintained by the action of the current 
iteelf. . 

The commercial success of the,zinc chloride electrolysis ulti- 
mately resolves itself into the satisfactory surmounting of three 
distinct technical difficulties that are inherent in this particular. 
electrolysis: First, the loss of efficiency occasioned by the 
formation of zinc cloud — that is, the liberated metallic zinc 
diffused through the body of the electrolyte in the form of finely- 
divided particles, and which recombines with the chlorine evolved 
at the anode; second, tbe troublesome but essential preliminary 
dehydration of the fused chloride; third, the very prosaic, but 
none the less fundamental, difficulty of finding a cheap and lasting 
material from which to make the cells in which the electrolysis is 
to take place. The formation of "zinc cloud” was fully investi- 
gated by Prof. Lorenz, of Zurich, many years ago, and be showed 
that it could be avoided by using a fused metallic cathode— 
usually, of course, zinc itself—and by paying careful attention to 
the temperature conditions. 

For the dehydration of the zinc chloride many suggestions have 
been made. De. Lorens evaporates with hydrochloric acid, an 
expensive and troublesome operation. An ingenious suggestion is 
that of Maxwell Lyte, who in 1897 proposed to subject the electro- 
lyte to a preliminary reversed electrolysis, and split up the last. 
traces of water into hydrogen, which is evolved, and oxygen, 
which forms zinc oxide with the anode, and 80 goes into solution 
in the fused chloride. Practical difficulties regarding consumption 
of current and discontinuity of action present themselves, bowever, 
in the application of this method to practice, and Mr. Vogel and 
Dr. Steinhart therefore, after much experiment, dehydrated their 
chloride by evaporating under reduced pressure, which afterwards 
became a good vacuum of 26 to 27 in., à method which they found 
to give complete satisfaction. | 

The problem of finding a suitable. material for the electrolysis, 
was solved by Swinburne and Ashcroft in a characteristic fashion. 
They use iron cases lined with firebrick; the chloride soaks into 
the porous brick and solidifies, so it becomes a vat with zinc 
chloride walls! The author of the present paper states that the 
proper material for the construction of a cell is a vitreous stone- 
ware, capable of standing a temperature of 500°C), which material 
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is obfainable, and that the cells should be constructed with the: 


least possible number of joints. The dehydrating plant Mr. Vogel 
constructed of enamelled iron, a material that was subjected to 
some criticism by Dr. G. Rudorf, whose experience has led him to 
doubt its utility in the present connection. 

_ The early experiments described by Mr. Vogel, which as an interest- 
ing record of instructive failures in face of great difficulties, should be 
carefully studied in the original paper, were carried out on a small 
scale in London. Ultimately the work was transferred to the 
laboratory of the United Alkali Co., at Widnes, where there was 
available a current of 600 amperes at 60-70 volts, and where com- 
plete plant was erected for the solution of the raw material—zinc 
oxide—in hydrochloric acid, for the purification, concentration, 
and dehydration of the chloride solution, and forthe electrolysis itself. 
As regards the electrolysing vats, two types were installed. 
The first consisted of a shallow cell with the upper edge set back 
and turned up to form a seating for the carbons. In this cell the 
carbons themselves formed the cover. The carbons were con- 
structed with the top 14 in. thicker and longer than the lower part, 
in such a way as to leave room for the gas to escape. These 
carbons were fitted closely together and carefully cemented. The 
bottom edges were arranged exactly level with the bottom of the 
cell. Connection for the current was made by copper rods which 
dipped into pockets in the tops of the carbons, the pockets being 
filled with solder. The cathode connection was a heavy block of 
carbon placed at one end of the cell. 

The alternative cell was constructed with a trough round the 
upper edges filled with melted solder to form a lute for a cover, the 
edges of which dipped into the trough. The carbons in this case were 
suspended by the ends which rested on either side of the cell. The 
extreme ends of the carbons dipped in the solder lute, which 
formed the connection to the positive lead. A specics of well 
connected by narrow slots at the bottom to the cell, provided means 
for making the negative connection, and the removal of the zinc as 
it accumulated was to be effected from these wells by ladling. The 
cover, which was securely tied together by iron bands, was provided 
with feed holes, gas exit holes, &c. 

The first type of cell gave.the better results, and, after some 
modification, was finally adopted. This cell was run continuously 
for 104 days and nights, at about 600 amperes and 4-5 volte, and 
produced over 3 cwt. of zinc at a current efficiency of 914 per cent. 
The trial run convinced the author that an externally heated cell is 
preferable to one heated internally, and that a gas-heated furnace, 
fired uniformly at the correct minimum temperature at which no 
zinc chloride volatilises, will yield & high current efficiency, and 
generally, by not being troubled with the local heating obtaining in 
an internally heated cell—a view, by the way, directly contro- 
verted by Mr. W. Murray Morrison--can be worked more econo- 
mically than the latter type. The economy, in Mr. Vogel's opinion, 
is enhanced by the fact that whereas in a well-constructed 
externally-heated cell the voltage could be reduced to three, at 
least sjx are required where the current is the heating agent, and 
that the energy represented by this extra voltage can be supplied 
more cheaply by direct producer gas firing than by current pro- 
duced under ordinary conditions. 

It unfortunately happened that just at this, the most interesting 
and promising stage of the experiments, the failure of the Smelting 
Corporation necessitated the suspension of the work, and finally 
all hope of bringing it to a successful commercial conclusion had 
to be abandoned. For the present then, until the advent of some 
benevolent and far-sighted capitalist, the problem still awaits 
ultimate solution. 

PLATINISED ELECTRODES, 


Mr. H. D. Law, in this paper, gives a short account of. a curious 
reaction taking place on frefhly prepared platinised cathodes. 
Contrary to expectation, the electrolytic reduction of benzaldehyde 
takes place far more rapidly on these than even on lead or mercury 
cathodes, although the potential of the liberated hydrogen is con- 
siderably lower. The product is, however, entirely different, and 
was not identified.  'l'he activity of the reduction diminished in 
successive experiments, and was extremely small after 12 hours’ 
polarisation. The cause of the reaction, which is still under in- 
vestigation, is obscure ; it is probably catalytic in its origin. 


Institution of Electrical Engineers. 


THE report of the Council, presented at the annual general mecting 
of May 24th, 1906, shows that since the last annual general meeting 
505 proposals for election have been considered, and there have 
been elected 10 Members, 159 Associate Members, 13 Associates, 
and 251 Students, 433 in all. The change in the roll during the last 
12 months is shown in the accompanying table :— 


1905. 1906. 

Honorary Members ... ve iia 6 6 
Members we ae is .. 994 1,024 
Associate Members ; ... 1,610 1,820 
Associates ... 1,609 1,509 
Students 85 a jay —. 1,321 1,487 
Foreign Members... . .. pee. 131 127 
Total . . 5,671 5,973 


During the past year there have been 18 committees at work; 
15 general meetings, 19 Council meetings, and 110 committee 
meetings have been held. 

The First Students’ Premium, value £10, was awarded to Mr. 

A. G. Ellis, for his payer " Steam Turbine Dynamos"; the Second, 
value 48, to Mr. H. W. Taylor, for his paper Some Notes on 


Single-Phase Railways”; the Third, value £5, to Messrs. F. C. 
Prentice and J. S. Westerdale, for their paper The Efficiency of 
Lamp Globes"; and an Extra Premium, value £5, to Mr. W. 
Browning, for his paper Notes on Electrical Conductivity.” 

In addition to the routine work of the session, the important 
work of revising the wiring rules of the Institution has been 
almost completed by the Committee appointed for that purpose, 
and it is hoped to publish the new edition before the end of the 
current year. 

The Council directed its attention to the terms of the London 
Building Acts Amendment Bill, 1905, and, in consideration of the 
probability that the restrictions in the Bill would prejudicially 
affect buildings of electrical companies and undertakings, a petition 
against the Bill was drawn up and presented to Parliament. 

The Workmen's Compensation Bill, 1906, also received attention. 
It was thought that the terms of the Bill were detrimental to the 
interests of certain branches of the electrical industry, and 
accordingly a letter was addressed to the Home Secretary petition- 
ing that the objectionable clause might be altered. 

In pursuance of a resolution passed by the Chamber of Delegates 
at the Electrical Congress at St. Louis, steps have been taken to 
secure the co-operation of the technical societies of the world by 
the appointment of a representative commission to consider the 
question of the standardising of the nomenclature and ratings of 
electrical apparatus and machinery. An Executive Committee has 
been formed by the council, with instructions to consider and 
report upon a scheme for the constitution of such an international 
commission, and a draft scheme has now been eubmitted for 
approval to the leading electrical associations of all countries. The 
first meeting of delegates of these associations will be convened at 
an early date. 

The annual statement of accounts for 1905 shows that the 
financial position is again satisfactory. The income and expendi- 
ture compare with 1904 as follows: 


Carried to 

Income. Expenditure. general fund. 
1904 £10,075 17 4 £7,950 1 5 £2,125 15 11 
1905 £10,369 0 8 £7,066 5 6 43930215 2 


The entrance fees for the year, which are not treated as income, 
amounted to £569 3s., and this sum has been carried to capital 
account. 


Physical Society. 


AT the meeting held May 11th, 1906, Dr. C. CunzEz, F. R. S., vice- 


president, in the chair, a paper on The Dead Points of a Galvano- 
meter Needle for Transient Currents " was read by Mr. A. RUSSELL. 
When many types of needle galvanometer are connected with a 
condenser and a battery in the ordinary manner by a charge and 
discharge key,the following phenomena can easily be observed. 
When the needle is initially at right angles to the axis of the 
galvanometer-coil, and the spot of light is in the centre, x, of the 
scale, the throws on charge and discbarge are equal. If the con- 
trolling magnet be turned through a small angle, or if the suspending 
fibre be twisted slightly so that the spot of light is not in the 
centre of the scale initially, the throws on charge and discharge 
are not equal. The algebraic difference between them, however, is 
constant. Hence, for an initial position P, of the spot of light 
there is no throw on charge, and similarly for another initial 
position Pz there is no throw on discharge. These points the author 
calls the dead points. If the resistances of the charging and dis- 
charging circuits are the same, X P; = X Ps. In this case the distance 
PP, varies directly as the resistance of the charging circuit, and 
inversely as the applied voltage. If the initial position of the spot 
of light be outside of Pi Ps, the throws on charge and discharge are 
in the same direction. 'The author shows that these effects can be 
explained with considerable accuracy by supposing that the mag- 
netism of the ncedle consists of two parts, one permanent and the 
other proportional to the magnetising force. As far back as 1868 
Lord Rayleigh showed that this supposition is sufficient to explain 
the permanent deflexion produced by an alternating current passing 
through the galvanometer coil. In a paper also, in 1883, he pointed 
out that a galvanometer is a very imperfect instrument for 
indicating whether the integral sum of the transient currents 
through it is zero or not, and he also mentioned the limitations this 
imposes on Maxwell's method of comparing mutual inductances. 
The author finds that it is easy to arrange with a low-resistance 
galvanometer so that a, relatively speaking, gigantic charge can be 
passed through the coil without producing any throw at all He 
also finds that all the galvanometera he has tested, whether needle 
or moving coil, will produce throws when certain traneient currents 
pass through them, even although the integral value of these 
currents is zero. It also appears that the effective internal resist- 
ance of ordinary condensers is appreciable in certain cases. These 
results are of importance in connection with several of the 
customary methods of testing. 

Mr. W. DuppELu suggested that since the R term included all 
the rR losses, part of it might arise from eddy-currents in the 
condenser. 

Prof. H. A. WirsoN pointed out that if there was dielectric 
hysteresis there must be a loss of energy, which no doubt amounted 
to a resistance as determined by the author. 

Mr. ROLLO APPLEYARD asked if it was necessary to assume that n 
was & resistance. It might be a physical constant of the condenser 
of another kind. 

Mr. A. CAMPBELL said that the effects mentioned by Mr. Russell 
often gave trouble in actual testing work. Some years ago he found 
that in testing standard air condensers by Maxwell's method, an 
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ordinary needle galvanometer gave erroneous results unless its 
needle was exactly in the symmetrical position. A moving-coil 
galvanometer, however, gave satisfactory results. 

The AUTHOB, in his reply, stated that dielectric hysteresis had 
oe some connection with the internal resistance of the con- 

enser, but the effect was small. The energy radiated into space 
was also small. Mr. Duddell's suggestion of eddy currents might 
clear up any lack of uniformity in results obtained with very 
rapid oscillatory discharges. The author also showed how the 
resistance of a condenser could be measured in a minute ot two by 
his method. The resistance of the actual condenser used in the 
experiments was found to be about 9 ohms. 

Prof. H. A. WirsoN exhibited a Lippmann capillary dynamo and 
electromotor from the George the Third Museum of King’s College. 

Mr. W. DupbpELL exhibited some mechanical and electrical 
5 occurring in the telephonic transmission of speech. 

e apparatus is intended to demonstrate by curves on a screen the 
simultaneous movement of the microphone transmitter diaphragm, 
the current tlowing into the telephone line, the current received at 
the far end of the line, and the movement of the receiver diaphragm 
when sounds or speech are being transmitted. The similarity of 
and the difference between these four curves can be examined by 
the aid of the apparatus, and the distortion and attenuation pro- 
duced by the resistance, capacity and self-induction of the line can 
be demonstrated, as well as the distortions produced by the 
dinphragms of transmitter and receiver. The characteristic shapes 
of the curves corresponding to the different vowel sounds and 
their dependence on the pitch at which they are sung can also be 
exhibited. | 


OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer, 
but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may express.) 


" CONSUMED" writes: — A Municipal Corporation supplying elec- 
tricity under Act of Parliament, makes the following arrangement 
in supplying buildings used for offices, and containing a large 
number of different tenants or sub-tenants, viz:—A meter is sup- 
plied by them to each tenant or sub-tenant, and readings are taken 
off these meters quarterly in te usual way. But, in addition, a 
master meter is erected, and the owner of the premises, or the 
principal tenant, as the case may be, is charged with the amount of 
energy registered. by this master meter, being at the same time 
furnished with a record of the readings of the sub-meters, so that 
he may charge bis tenants with the corresponding amount. 

" Now, in this special case, the. readings of the master meter 
exceed by an amount equal to about 15 per cent. the. readings of 
the sub-meters, and this amount the owner of the premises is 
unable to recover from his tenants. The object of this arrange- 
ment on the part of the Corporation is, that they may protect 
themselves against bad debts. 

„The difference in readiues of the master meter and the sum of 
the readings of the sub-meters, which are not, and cannot be, 
switched off every night, is due to the fact that the shunts of the 
sub-meters are in circuit day and night, and the work dune by them 
is, of course, recorded by the master meters. 

„Would you be good enough to let us know whether it is legal 
for supply authorities to charge for the energy necessary for the 
shunts of their meters in this way ? 

" We may say that we believe the meters register correctly within 
ordinary limits, and the Corporation claim that the loss is in the 
mains. This claim is, of course, absurd, as no consumer would put. 
up with the 15 per cent. drop of pressure, but. we have ascertained 
that the drop of pressure on the full load is inappreciable, and that 
the insulation of the mains is good," 

„ This is an extraordinarily interesting point, and is not, so far 
as is known, covered. by authority. While it is difficult to answer 
the question without access to the contract. between the owner of 
the premises and the Corporation, it is reasonably clear that in no 
case where electricity consumed. i8 measured by meter, does the 
supply company charge for that which passes through the meter 
shunt. This for the very good reason that the amount which so 
passes is not generally recorded. 

Assuming that the contract between the owner and the Corporation 
provides that the owner shall pay for the electricity “ consumed” 
by the sub-tenants, it would be a question for the Court to say 
whether the electricity passing the shunt is so consumed. It is 
submitted, however, that no Court would hold that to be 
“consumed ” which is not recorded ou the consumer's meter; and 
this being so, the owner would be entitled to a rebate of 15 per 
cent. But assuming that the contract provides that the owner shall 
pay in accordance with the readings of the master meter, it would 
seem that the fact that some of that electricity bas gone to waste 
does not affect the question, and the owner would be liable for the 
fuil amount. 

If “ Consumed” would forward a copy of the contract between 
the owner and tlie Corporation, it would be possible to give a more 
definite opinion. 


“ASSISTANT” writes:—' Given a company working under the 
Acts of 1882 and 1858, with several consumers on its mains who 
have change-over switches in use as a standby, in case their own 


private supply at 100 volts fails; and that the company, whose 
declared pressure just now is 100, intends changing over to 230 volts, 
it would be interesting to know whether the company is bound to 
continue giving a supply to these consumers at 100 volts." 

*,* The position of a consumer who uses the supply from the 
company's mains as a “stand-by is no better and no worse than 
that of an ordinary consumer. What, then, are the conditions 
under which a company is entitled to change the pressure at a con- 
sumer's terminals? By Sec. 6 of the regulations under the Electric 
Lighting Acts, 1882 and 1888, undertakers must, before commencing 
to give a supply of energy, declare to such consumer the constant. 
pressure at which they propose to supply energy at his terminals. 
Such pressure could not formerly be changed, except with the con- 
sent of the consumer, subject to an appeal to the Board of Trade. 
Under this rule it was found that any consumer, or a small minority 
of consumers, might prevent a change of pressure altoycther. 
Now, however, by an additional regulation made in 1901, where 
the consumer withbolds his consent after the undertakers have 
offered to comply with the general terms and conditions imposed 
by the local authority, and if not required to do so under those 
terms and conditions, also to pay the reasonable cost of, or 
incidental to, the change (including compensation for any loss or 
damage tincurred in consequence of the change), the undertakers 
may appeal to the Board, who may, if they think fit, give their 
consent to the change on such terms and conditions as they impose, 
and the consent of the Board so given shall, for the purpose of this 
regulation, have the same effect as the consent of the consumer. 


PARLIAMENTARY. P 


North-West London Railway. 
(Concluded from page 860.) 


ON 22nd ult. the Committee heard the case for the Lessees of the 
Grosvenor Estate. Mr. AcwonRTH contended that the scheme ought 
not to be allowed to proceed until some Traffic Board, yet to be 
constituted, had decided how the arrangements for the interchange 
of traffic were to be made. The promoters could get, their 
exchange stations only upon such terms as the other companies 
would accept. As to the question of finance, practically all the 
tubes, with the exception of the Central London, were financial 
failures, and it was undesirable that another should be added to 
their number to scare the public from investing. 

The CHAIRMAN of the Committee remarked that learned counsel 
had not dealt with the possible damage to his clients as frontagers. 

Mr. AcwonTH replied that he had been instructed to deal with 
the matter when clauses were considered. 

Mr. Moos, K.C., then addressed the Committee for the pro- 
moters. Even if a tramway from Cricklewood to the Marble Arch 
were constructed, the route was of such importance that a tube 
would still be necessary, and it had to be remembered that the 
London County Council wonld not get its Bill if the local 
authorities exercised the veto. 

The CHAIRMAN: That does not refer to a shallow subway? 

Mr. Moon: Along the Edgware Road? Ido not know what the 
local authorities would say to that. ' 

Coming to the financial aspects of the scheme, Mr. Moon said 
that there could be no doubt that there were sound commercial 
probabilities in it. If it was a scheme of public utility it could 
not avoid being sound. The district was very rich in traffic. 

The CHAIRMAN: The Committee have to decide not only whether 
the scheme is of public utility, but whether there is a probability 
of the ordinary investor putting his money into it, so that the 
scheme may not be on paper for a few years blocking the way of 
any other scheme. 

Mr. Moon remarked that, if there was any possibility of the 
scheme being a blocking scheme, it would only show that there was 
a real necessity forit. 'The Baker Street and Waterloo and other 
tubes were incomplete, and it was unfair to say that they had not 
come up to expectations. "This present scheme was, with the excep- 
tion of the Central London, the best tube scheme which had been 
promoted. It was proposed to have zonal fares so that they might 


carry many passengers at ld. which the Central London, with its. 


2d. fare, did not carry. He did not suggest that the line would be 
a luggage-carrying line. Passengers going on to the Brighton line 
would send their luggage on, and many of them would be those 
going on day trips. 

The CHAIRMAN: Taking a bag of nuts and an orange. 

Mr. Moon: And coming back witha bit of seaweed. In con- 
clusion, Mr. Moon dealt with the exchange stations. 

The room having been cleared, the Committee deliberated in 
private, and on the re-admission of parties, the Chairman 
announced that the Committee found the preamble of the Bill 
proved. The Committee imposed four years as the extension of 
time forthe completion of the line, and two years as the period for 
the acquisition of land. They expressed the opinion that an 
attempt should be made to come to an arrangement with the Metro- 
politan Co. as to an exchange station at Edgware Road. The 
Marble Arch station should also be so constructed that an exchange 
station could be made. Further, they desired that a clause em- 
bodying the agreement with the Brush Co. should be inserted. 
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Kent Electric Power Bill. 


Tus Bill came before Lord Brougham and Vaux’s Select Committee 
of the House of Lords on Monday, May 21st, when the case for the 
promoters was opened by Mr. C. C. Huronmson. The Bill, he 
said, was promoted to increase the powera which the company 
already possessed for the supply and distribution of electrical 
energy within tbe county of Kent. 'The company was incorporated 
in 1902, with a capital of £750,000, with borrowing powers of a 
third of that amount. Energy was to be supplied under the Act 
of 1902 to (1) authorised undertakers, and (2) to persons requiring 
a supply for power. There was also the restriction that they were 
not to supply energy for lighting purposes except to distributors. 
Where any distributing company refused to give consent to the 
supply of energy in their area, the B. of T. were to be appealed to. 
Counsel dealt at some length with the agreement with the Kent 
Electric Power Syndicate, and said that the company had not 
rested on their oars. They had acquired the undertaking of the 
Chatham Co., which would shortly produce a revenue of £7,000 
to £8,000 ayear. Counsel then explained that by the present Bill 
the company sought to connect up with the South Metropolitan Co., 
to construct a pier, and carry out other works. 

Mr. A. A. C. Swinton, engineer to the promoters, bore out 
counsel's opening statemeuts, and said that out of their capital 
of £750,000 the company had raised £220,000. 

Mr. FREEMAN, K.C., addressing the Committee on behalf of the 
I.C.C., asked that the scheme should stand over until the L.C.C. 
Bulk Supply Bill, now under consideration, had been dealt with. 

On Wednesday, May 23rd, the Committee found the preamble of 
the Bill proved, and it was allowed to proceed. 


r 


L. C. C. (Electric Supply) Bill. 
(Continued from page 860.) 
TuEspay, May 22ND. 


AT the commencement of the proceedings the CHAIRMAN intimated 
that the Committee wished the opposition of the promoters of the 


Administrative County of London Bill to be taken at this stage, 


and the 

Hon. J. D. FrrzaEBALD, K.C., thereupon addressed the Com- 
mittee on behalf of the promoters of that scheme. It was a matter 
for regret, he said, that the ordinary procedure had not been 
followed and all the competing Bills referred to the same Com- 
mittee. By the terms of its reference, however, the Committee 
was entitled to hear the case of his clients against the L.C.C. Bill. 
The question to be considered was not whether the L.C.C. scheme 
would or would not pay; the question was whether it was the best 
scheme for dealing with the problem. No doubt the scheme might 
pay if they could get a sufficient number of authorised distributors 
to take such an amount of electrical energy at such a price as would 
pay the working expenses, and the interest and the sinking fund 
charges. That wóuld make a paying concern, but it would not 
necessarily be an undertaking which would provide for the electrical 
requirements of London. There were three things which such a 
scheme must take in:—Supply to manufacturers, to tramways and 
railways, and the question of the bulk supply. The L.C.C. Bill was 
& bulk supply scheme tacked on to the tramway generating station, 
and was totally inadequate for a suburban railway supply. .One of 
the main essentials of a successful power scheme was the entering 
into contracts for the hiring out of machinery for the purpose of 
assisting. the manufacturer, and it had been calculated that if all 
the machinery of London were worked electrically it would mean a 
saving of £2,000,000 per annum to the manufacturers. Such an 
undertaking could not be undertaken by the L.C.C. They did not 
take any powers in their Bill to get at the manufacturers, although 
it had been suggested that Clause 35 would have that effect. But. 
how could the L.C.C. with any grace at all put that clause into 
effect when they themselves were refusing to have a maximum 
price put into the Bill in regard to themselves, and, still further, 
refused to be compelled to supply anybody. No railway company 
or manufacturer had been called in support of the Bill, and it had 
been shown that by 1915 only 60,000 xw. would be available. 

The CHAIRMAN remarked that the Committee realised that the 
L.C.C. scheme was only an instalment. 

Mr. FITZGERALD said that he agreed; but while it was possible 
to build by instalments, it would be impossible to treat a trans- 
mission system in the same way, and the transmission ‘system 
proposed by the L.C.C. would be capable of dealing with 
only 30,000 kw. The voltage to be adopted also had 
an important bearing on the scheme. Energy varied with the 
square of the voltage; and he had been informed that the extra 
cost of laying the necessary transmission system for 6,600 volts as 
' compared with 20,000 would be £2,000,000. That expenditure 
would be ineurred if the Council got the whole of the railway 
supply. Continuing, Mr. Fitzgerald dealt with the prices pro- 
posed to be charged, comparing them with those of Newcastle, 
where the price was lower than in London. Learned Counsel wae 
going into details as to the three generating stations at Barking, 
Greenwich and West Ham, when the Chairman interposed, and 
asked that the question of whether the scheme was better than that 
of the J. C. C. should be dealt with. This, Mr. Fitzgerald said, he 
would contine himself to, and proceeded to deal with the broader 
issues involved. On the question of the purchase clause, he said 
that the period was 42 years at the value of the undertaking, with- 
out any allowance for goodwill. In concluding, he said that there 
had been a want of success in the case of the majority of electric 
power companies, and argued trom this that such speculative con- 


cerns ought not to be undertaken by a municipality but should be 
left to private enterprise. AN i l 
Mr. C. H. Mznz, the engineer to the promoters, was then called, 
and gave evidence as to the engineering and other details of the 
scheme. | 
WEDNESDAY, May 23RD. 


Mr. Murz, replying to the Chairman, said that the reason his 
company was better able to give & supply to the metropolie than 
the L.C.C. were, was that the company were in a better position to 
push business. Electricity could be far more cheaply supplied 
from the company's proposed stations than from those proposed 
in the L.C.C. scheme. A large station was of no use unless they got 
a good load for it. 3 

Mr. Norman put it to witness that the suggestion had been made 
3 the L. C. C. would have an advantage in possessing a tramway 

oad. 

WITNEss replied that the company would deprivé the L. C. C. of 
that. They would find it cheaper to take their current from the 
company, and, in fact, it would be made a condition of the com- 
pany's Bill that they should save the L.C.C. £20,000 a year on their 
tramways. | 

In reply to further questions, WiTNESS said his scheme would 
tend to minimise thé smoke nuisance. ` 

Mr. FERRANTI, called on behalf of the promoters of the Adminis- 
trative Bill, said in cross-examination that he had approved of 
Mr. Merz's scheme last year. It was true that that scheme pro- 


" posed a station at Fulham, but he did not think that that station 


would ever be used. 

Mr. CLODE asked witness if he had considered the question of 
the possible damage from smoke from that station ?— WITNESS said 
that he had not considered the matter. He admitted that London 
was not comparable to any other place, and he did not know of any 
place relying on a ring main carrying 20,000 volts. 

By the COMMITTEE : A pressure of 20,000 volts could quite safely 
be carried underground. A large quantity of 20,000-volt cable was 
now being made. He thought that if the L.C.C. had not had their 
tramways they would have gone in for a 12,000-volt scheme at 
least. : 

Mr. RUTHERFORD questioned witness as to the Battersea station 
of the L.C.C. Bill. Was there any danger of the smoke injuriously 
affecting London? WirxESS thought there would be; but added 
that all generating stations were bad, as they all burnt coal. He 
could not say that it was impossible to overcome the difficulty, 
because no one knew what the future might bring forth. 

Mr. RUTHERFORD: You think some of the smoke might reach 
the House of Commons ? 

Mr. FERRANTI: It would, no doubt, reach all over London. I 
don’t know that it would matter much if it reached here. 

Mr. RUTHERFORD: Not if it poisoned all of us! 

In reply to further questions, WiTNESS said that if the I. C. C. 
were to have any part in the supply of electricity to London, they 
should have the unspeculative part. He thought the Administra- 
tive Co. would be willing to take up the speculative part, and he 
outlined a scheme by which London might be divided. 


Monpay, May 28TH. 


Mr. HARPER addressed the Committee on behalf of the Middlesex 
County Council. He contended that the proposed generating 
stations were not so placed as to be suitable for the area, and a 
further objection was that the portion of Middlesex scheduled in 
the Bill was purely residential, and did not take in the industrial 
part. The supply to the tramways in Middlesex could be regarded 
as having gone, as it was contracted for until 1930. If London 
were to be treated asa whole, the needs of Middlesex should be 
dealt with jointly; but the Middlesex County Council were of 
opinion that municipal electric supply should either be dealt with 
as regards industrial counties, or by some combination of county 
councils. Under the present scheme, the L.C.C. might charge con- 
sumers outside the County of London at higher rates than those 
inside the county. | 

Mr. Banks MARTIN was then called in support of the opposition 
of East Ham. He said that the electrical undertaking at that 
place had been a financial success, although it had only been 
working for three years. 

Mr. WEDDERBURN, addressing the Committee on behalf of 
Woolwich, said that he was not opposing the L.C.C. becoming the 
bulk authority for London, but was opposing the very undesirable 
control which the Bill gave over the prices charged by the Borough 
Council. Just as Woolwich had at considerable expense got rid 
of all competition, the competition would be renewed by the 
L.C.C. 

The Kent Electric Power Co.'s case was then opened by Mr. 
CAMPBELL SWINTON, joint engineer to the company, being called. 
The company, said witness, was authorised in the year 1902 to 
supply electrical energy in the county of Kent. They had raised 


£300,000, and had acquired land at Frindsbury, where plant up to 


100,000 H. p. could be erected. The capacity of the plant already 
installed was 5,000 kw. Contracts for a supply at a cheaper price 
than that mentioned by the L.C.C. had been entered into by his 
company. 

Mr. HutcHinson explained to the Committee that the company 
objected to be included in the area of the L.C.C. Bill, and it was 
thought that the “continuous area" clause should be included in 
the Bill. 

Mr. PAYNE, chairman of the Law and Parliamentary Committee 
of the Westminster City Council, called as the first witness iu 
support of the opposition of that Council, stated that, in his 
opinion, the merit of the Administrative Co.'8 scheme over that of 
the L.C.C. was that the former could not possibly involve any 
charge upon the rates. The November conference was, he thought, 


~ 
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absolutely useless, because it had so few details before it to form an 
opinion upon. 
At the sitting on Tuesday the Committee adjourned until 
June 12th. 
(To be continued.) 


London Outer Circle Railway. 
(Continued from page 859.) 
WEDNEsDay, May 23RD. 


On Wednesday, May 23rd, Mr. Moraan, formerly NM. P. for the 
Walthamstow division, was called in support of the scheme, and 
said that it would be of great advantage to the working classes in 
the East-end, more especially by giving access to the docks, where 
many thousands were employed. He considered that the sugges- 
tion tu terminate the railway at Walthamstow, by the Great Eastern 
line, would diminish the utility of the scheme. At first he thought 
the traffic would be mainly passenger traffic, but in course of time 
the advantages of sending goods direct from the docks to the 
various parts of London without having to go through the City 
would become apparent, and would lead to considerable trade. In 
reply to the Chairman, witness could not say anything as to the 
financial prospects of the scheme ; he was not competent to give an 
opinion. . 

Mr. Kinsy, partner in a firm of dairy farmers at Elstree, also 
gnve evidence. 

Mr. VENABLES, of the late firm of Prichard, Venables & Co., 
surveyors and estate agents, said that, in his view, the scheme 
would be of great value in assisting the development. At the 
present time the cost of building material in the neighbourhood of 
Harrow on the Hill was high, because the means of access were 
limited. As an instance of the difficulty of getting from one place 
to another, witness mentioned that, wishing to get from Sudbury to 
Finchley, he had to take train from Wembley to Euston, walk to 
King's Cross, and then get a train for Finchley; the journey 
occupied two hours and three minutes, * 

Lord Montacu or BEAULIEUC, a director of the syndicate pro- 
moting the scheme, was called, and stated that he had subscribed 
to the preliminary expenses, his liability being £250. Having 
considered the question of north and south communication, he 
thought a large traffic might be expected. If the line were not an 
immediate success, there could be no doubt about its being so in a 
few years’ time. 

Monpay, May 28TH. 


On Monday, May 28th, Mr. P. Dawson put in estimates as to the 
cost of providing the electric traction for the line on the single- 


phase, high-tensiun, overhead system. He said that tbe system 


proposed was similar to that whicb, upon his advice, had been 
adopted on the suburban lines of the London, Brighton and South 
Coast Railway. The estimated cost of the two generating stations 
on the land at Heston and Tottenham, including tbe machinery, 
was £300,000. Both places were easily reached for the purpose of 
a coal supply, and further than that water was available for 
purposes of condensing. Fora double line and sidings on the over- 
head system the estimate was £303,000. "Taking the rolling stock 
for composing 34 trains at £374,000, the total estimated cost was 
£977,000. In the case of the electrification of the line not being 
carried out the first two items would, of course, disappear. The 
trains proposed would be so constructed as to be able to work over 
the Metropolitan system. The single-phase high-teneion method of 
working had been installed on the New York Central Railway. The 
equipment he had estimated for would be sufficient for goods traffic. 
Each train would havea capacity of 300 passengers, and there 
would be an average service of 10 minutes. The saving if steam 
were adopted would be about one-third of the estimated cost. 
( To be continued.) 


Lancashire Electrie Power Bill.—The Select Committee of 
the House of Commons, presided over by Mr. Alfred Hutton, has 
passed the preamble of the Lancashire Electric Power Bill, which 
asks for further power with regard to supply within the areas of 
electric lighting authorities; to take transfers of electric lighting 
orders, &c. When the Bill was first promoted, a great deal of 
opposition was threatened, no fewer than 64 local authorities 
petitioning against the clause which allowed the company an 
appeal to the Board of Trade where the local authority refused to 
allow them to come in. It was stated that the promoters had now 
come to an agreement to only give a supply with the consent of the 
local authorities, and consequently the Bill was practically un- 
opposed. Mr. Jeeves, on behalf of the St. Helens Corporation, 
asked that the promoters should insert a clause providing that in 
the event of the boundaries of the borough of St. Helens being 
extended, they should sell the mains and works within the exten- 
sion to the Corporation. Mr. Ram, for the promoters, accepted the 
clause, providing that nothing in the Bill should prejudice an 
agreement being made with the Corporation. 

Cork City Railways and Works Bill.—After a protracted 
hearing, the Select Committee of the House of Commons, presided 
over by Mr. Ashton, bas found the preamble of the above Bill 
proved, the object being to incorporate a company with a capital of 
£150,000, to construct and work railways in Cork. Power is taken 
to work the railway by electricity, and te purchase electricity in 
bulk from the Cork Electric Tramways and Lighting Co. 

Folkestone and District Electric Supply BilI.—This Bill 
came before the Unopposed Bills Committee of the House of 
Lords on Tuesday, May 22nd, Lord Onslow presiding. The 


measure was allowed to proceed, and will, be reported in due 

course. 

Electric Lighting Provisional Order (No. 7) Bill.—On 
Monday the Examiner found that Standing Ordera had been com- 
plied with in the case of this Bill, which was ordered to proceed. 
The Bill contirms the following orders granted by the Board of 
Trade :—To the Rural District Council of Barton-upon-Irwell ; to 
the North Metropolitan Electric Power Co., in respect of Cheshunt ; 
to the Corporation of Dorchester; to the Slough and Datchet 
Electric Supply Co., in respect of the rural district of Eton; to the 
Hexham and District Electric Supply Co. for the extension of 
their existing district ; to the Kidderminster and District Electric 
Light and Traction Co., in regard to Southport and Kettering ; and 
to the Uxbridge and District Electric Supply Co. for an extension 
of their district. 

Electrie Lighting Provisional Order (No. 6) Bill.— This 
Bill, which confirms the Board of Trade Orders to the Strathclyde 
Electricity Supply Co. in respect of the districts of Eastwood and 
Cathcart and of Kilpatrick came before the Examiner on Monday. 
Standing Orders were found to have been complied with, and the 
Bill was ordered to go forward for second reading. 

. South Wales Power Distribution Co. Bill.—In the London 
Gazette for May 25th notice appears of application for additional 
provisions to be inserted in this Bill for the purpose of rearranging 
the capital and borrowing powers, the creation and issue of deben- 
ture stock, preference and ordinary shares and other matters. 

Tramway Orders Confirmation Bill.—The Bill confirming 
"Tramway Orders granted by the Board of Trade came before the 
Examiner on Thursday last weck. The Orders relate to the follow- 
ing districts :—Order to the Urban District of Altrincham to con- 
struct the tramways authorised by the Altrincham U.D.C. Tramways 
Order, 1904 ; to the Dewsbury Corporation authorising an extension 
of time for powers granted in 1904; to the Newcastle-on-Tyne 
Corporation authorising three small junction lines; to the Ossett 
Corporation extending time for constructing authorised tramways; 
to the Musselburgh and District Electric Light and Traction Co. 
authorising the construction of a number of tramways in an exten- 
sion of the Portobello and Musselburgh system; to the Ruchdale 
Corporation authorising the construction of additional tramways in 
the borough. Mrs. H. Davie opposed the Portobello Order on the 
ground that she had not been served with proper notices, but the 
objection was overruled, and the Bill was ordered to proceed for 
second reading. 

Second and Third Readings.—In the Honse of Lords on 
Monday, the West Yorkshire Tramways Bill was read a third time 
and passed. 

In the House of Commons on Monday, the following Bill was 
read a second time: — Nottingbamshire and Derbyshire Tramways 
Bill. 

The following Bills were read a third time:—County of 
Durham Electric Power Supply, Camberland Electricity and 
Power Gas, Southport and Lytham Tramroad (Extension of Time), 
Newcastle-on-Tyne (Electric Supply). In the Commons the following 
Bills were considered and ordered for third reading :— Baker Street 
and Waterloo Railway, Lancashire Electric Power, and St. Pancras 
Electricity. On Tuesday the Metropolitan Railway Bill was read 
a third time, and the South Lancashire Tramways (Extension of 
Time) Bill was ordered for third reading. 

Electric Power Supply for London. Mr. Nield asks the 
President of the Board of Trade iu Tuesday's Parliamentary 
Papers whether he will enlarge the terms of the order of reference 
on the London County Council (Bulk Electricity) Bill, now before 
a Select Committee, so as to admit evidence and report upon the 
question of the cheapest and best method of generating elec- 
tricity in bulk so as to create a general demand for its use for 
lighting, heating, and power purposes, and also the practicability 
of establishing a central authority for large areas to deal with such 
supply on the lines of the Metropolitan Water Board. Mr. Lloyd- 
George replies as follows:—'''l'he Committee have been consider- 
ing the Bill for 12 days, and it is too late now for me to suggest 
any alteration of the terms of the reference, even if I thought that 
these terms were not sufficiently wide. I have no reason for 
thinking that the Committee would be precluded'from considering 
the points mentioned by the honourable member." 

Folkestone, Sandgate and Hythe Tramways Bill.—This 
Bill was exhaustively considered by a Select Committee of the 
House of Lords last week, and the preamble was proved. 

Bath Tramways Extensions.—'lhe Light Railway Commis- . 
sioners have submitted the Bath Electric Tramways (Light 
Railways Extensions) Order, 1906, to the B. of T. for confirmation. 

Aldershot and Farnborough Light Railway.—Application 
has been lodged with the Light Railway Commissioners by J. 
Browne-Martin and others for an order to construct, &c., this 3 ft. 
6 in. gauge electric line. 

Dudley and District Light Railways.—The Corporation is 
applying to the Commissioners for an Amendment Order relating 
to the borrowing of money, purchase of powers, &c. 


Street Lighting by Electricity. —Thbe YORKSHIRE 
ELECTRIC Power Co., Lro., has just published a 20-page pamphlet 
on the subject of street lighting. The general question is discussed, 
the advantages of electricity are pointed out, the various improve- 
ments effected in forms of electric street lighting are noted, and a 
list of towns which have abandoned gas for electric lighting is given. 
Illustrations of a number of streets lighted electrically by are, 
incandescent, Nernst and tantalum lamps, appear. 


— — — 


THE — ae REVIEW. 


[Vol.58. No. 1,488, Junm 1, 1906. 


“PIVOQU HIME OL. l- I 


"Ápuo 
3unmq3mqp szuemuo uso 


*pa31epuo 3uw[d uorsuo4 xn 
*u,oo[o 
una) f. '10430nqi389Q 


| 


dH. 29d dauoui 19d “sg sald, 


S[[99 JOpNy, 59 


*eo[A188 ,BANOY-Fz 

p ut goupui Suj&qddns 

perqo :pe[reysur oq 07 
SDK PUV *3[€ “MH OGL'T 


2 
| 
| 
: 


Slo uo Áq UaAlIp 
S OM Ls 


‘pft 'surei, dan: 
'Po1opio 1078119778 ose] 


3 'O'O'Wssued. '^3-008 


'AUOO Armor qno 
824 ujo1uojs1opue 
-Xo[V 10; os[se Sui£qddng 


u 03 Á[ddns uy 38188 
usdywig pue oo eurw 
Po deeq uosuiqO4p d' 
000‘ST = 8104819003 uoALIp 
87 1 10219 oq 04 3uv[d MON 


e j⅜i 


CniBialido) ) 


e | 


(78202) 
‘PIG 


or 
TU 


I 


Ile JOPUL 8EB | 'pscg.e utu) 'pg os “POT 


1 
( 
8.8 

i 
| 


snd“ 


| 


J39oMod 


"pg. “UIU ‘PE | 
Í 


‘ST % 'P6 | 


and ‘pis jj, 

pg l ST 0} ‘PB ‘Sg , 

9[sos Jumps | 
“PS “ST 0386 


aiaaod 
"PR um ST | 


ion od 
'P9 208 p 


a0 0d ‘piZ 
"u3] sI 04 “DL 


a Ad pF Oi px 
(puvurop xu) 
14311 ^p9 y b 


4 


| 
1 
i 
| 
zo p S %% 
(Aup)! PP O “PY 
931,493, pu. is 
T% p 
io E 
S33] * p 


( pqo 
daS  'pLL.8) 
1əmod ‘pg pue 
‘pe pF IN 
‘Ppp pus "po '8[ 


Jun 131 alg | 


| 


— — —— —— OO 


I oan 


| 


— —M 


| | 


i 


10;001g | ‘AH POL | "2urge 
= N V MS | uns % 081 | Jo t | 
i 103901d  , | | ISUIƏN | 
ae 9) ‘OOD | AP MS | -u0jsNnY 8, OW : E ses 
g | : 1 "DUT gg 
000˙ | dy NS UepwoHg | Xung. 991 ER | “SOLU G | 
i f 1 
| ' (qouexq) C! | 8219 ZT! 
2: | DA | 88110) £ | "usude-[48, O0f6 | n rout 869 
| SU) | 
i „.A. 92 | usojuroe | pus zu "UBOUL , 
m | DNAT 'Áaoqos | "M »a OG -= ] 8018 i 
t { $ 
f > i | 
| | | 
2 . Davi ‘HH GBT oui 
0S6 946 uojiduoi)g X ssmgg N A 009 JOO 04891 
i E An ese 
| SHa | usul 09, “oa gH 
000e è 8 10104 9 | sst[i98 6 CA P'AP “3008 OQII'"»voo SWOS 
| | | 
MRE | , SULTAN ' 
TEA OAV: fte  'aueH - ' "UH 001 
0000001 '"Q''IG O48 Jeppuvqo g nuss Ns OIS'I 00 10 Sp 80 0 
: 2 | . | 
| vag i | ‘CH O 
**)* V BLIOJOLA "0f joouag 8219 
LLS s 4 pIOK OI | SUVITA GL ; qsuioH FT AO puw-xv9r 911 
l | | 
| ; 
TOT | i (Usima 9) 
; tuaaog ; SmI Buying 8 dH Oar FB | 
$08'999'8 UMOIGE) ‘SHIVE | AM N ‘a & | 000% 975 10 88 ‘SOrBOT 
i l i | 
l ' | 
i HN SS | | 18 HN 
ipee Mt 6 | nuvioqa | ANA i dl ^ut 
` e uo 10 'ssu[og I ' 'uvuixeq LS c 
00001 1 "d » K I. 'pasung[ Led „OCUS n ori ‘S018 FF 
l | j ! 
i | i „ HII usui! 
(Sus C | BUVIM  jfqgu10H 9 Jo VRE OČI 
Burpn[out 1H WIT = 96 ‘mouL MN A9 n GFL; sohn 
199˙61F7'TT 9 DOA S 359A FE, sud o, OS'S JOa — 996 , 
| 
: qin388É AA | | | | 
HY'S -009 1 ‘uuw | uie[wu | ‘J'H 9 8 i 
000ʻ000'OT T -% T VH p | -UNS 8 0088s 10 98 = | 
i ! 
| 
| u amn: M | n oor'g s 
000'000'6 ' 'ud-g 139 § Sus § ANY NAI 00'S JO OLS 088 
| ; | | 
i ' 
i | | | | 
! 
| | i l dur 
| „en | | 966 
. D Ty pae ANA 000 1 An OOF , ‘9018 
159 8e OD RN ‘UMLI | 1rejuqn3 ZI uo Př è , 9 
| | | T | 84090 | dun, 
*ptos A i. d 19 fion 192138 
aua 8101919U9£) | sud HN | ‘ates jo ts | jo adá} 
| | 308d | P N ipuv oN 


051 


For 


OIT bus 00⁵ 


00€ 


, S9urur 02 00'S 


„ (u038101191)) 


1d 008 1 911 


OFF PUB OW 
"ad 


“Id 0009 : O' 


006 puv 001 
"514 006 Y 000: 


SOA 


(W338 ÁS 


Meu Iəpun) sqan 


-qar "vv 006 


*o1naso14d 
4(ddng 


t 


P 
- 


009˙2 


000˙ 
00e't 


009'8 


O00'CI 


t6c'6t 


869. 


(uo3stu1 
19) 
000˙l 


006'c6 


(&[uo 
sdmy| 


| 
| OPI 


| C83p 


| ouF) 


Á[uo dury) 


ost 


00€'I 


890˙1 


3uiutur 6 
* UMOJ UOJ 


idle EGF pu. 


| 
| 
| 
| 


veel 


DUAL), 


118˙ 61 


NO 9 ˙ 06 | 0605'65 


Lous 


31nqg 
, *S2uuwuor 
oe Gl D 25 


oves 
M Aud 
000 TSUI | 


O? 


E 
| 
| 
1 


'S1i9uinsuoo 


- PBIYIIAQ 
‘punos 
-1ƏpUn Sn 
‘punos 
-IƏPUL onA - 


o- 


000 ˙⁵ 
| 
| 


91JA-Q N - 


on- 8 a 


— 02 As “DY "L'H 


SUIBUL pv2ouio4Q ^ OF ‘oa 
: con's | 
07 
-uun osuOH OHS ~ GOI 48 "Y, 
| 
punoa daa bun 
pus puedes i 000€ ~ 029swud-g»voru 
l | guta? | 
DITA -Z, (43 OSG) rda A 002 2081 
PVS ο O viv 40015 ~ OO SOA 
| ! 
"481p pRay | | | 
, 1940  '819po3] l 
i punoIžiəpuNn: ogg | 9JIA-p ra 
| : : 
| $19UI10]sU€J1 ya T sunuj | 
| qsnig 'oitw-g | “ov o» CA 00S d al 
|j puunoi3io2pu], Oco'o | ~ OL v 
| | 
-F aseyd-g = o 
aivg | og 'oswudg 
| | 
8q1nqus | 
p9aq12Ao0 ! UMOJ | 
puuori3ispug OF | ona OU | 
| UMO ITAL | |- | 
% punoisispun  ,-»d059 
'suinqns altM-p i Soy BUITIZ „dA 00 | 
YZ PBIQIBAO IBH | OOS‘S | WAY ~ 29 ds H'. 
| 
SUYU | | | 
V | 
Á[uo “48IP ^ EH 000“ C1 ~ 8 M'Y *L'H 
SULBUL "pr(i9oAo | | 
| pus -iopun 'a | | 
OFZ YOor'esuud-g 000˙2 ^ Og asuyd-g cory | 
! | | 
| uomnqia5rp | ~ 09 avyd 
amg uu puot "d | cov —csqiuqug 
“IAQ -- '8q1nqng Nd “OOF | | 'SayMOA OGG 941 
tud vv Rd L ~ (09 l 
‘Japun — AO | OU0'G ns “YU "L H- uj O.. | 
| “ain 
uohnqusip L'I | -sard len 
| uonusg: 


Jo ON 


| 


t 


AA IVOIMLOMTY 043 Joy 'usqiuq NV '4'100d A 4q Pdwop 


| | 


| 


SO[MOA índio | 

UBIINS qune 6061 

(Pav | 

Ki r IIO IVM OGT 
Ap Aqipedia | 

HOA | UO 706 

old. p 
AOXSsy 'f 80h) 310 968 
00 $4104 | 
1018171 1000 & | 
rT ad ofVun[ ng | LOT 
t Bua 4410 Ayuda | 
ed A Haj = PUN | 0061 
| 
aquiw] fj edito — | 

Wr JUNIK 66681 

poq | 

Ado ids 

OL "uno 5061 

| 
&iredio 
OIUUÜ]N'qQ'V Jun , SORT 
i | 
O OA e 
Mr M ONDA | 
( [U19UOt) | BERT 
Kadi | 
uo A IUDIS  ; SASI 
i 
POL ON) | 
SHIQO P TUNIS 1681 
| 
“SHAN IO 
REP Hu.) puvH 2681 
| 
| 

UMUK SƏUU : 

A s1399] AT 051 
svuoq[p ; Aedo | 
IA f “Unix F561 

193vusui | N LOM | on 

13 Jo -uado 

192ui3u;4 e19uaQ | wd 
| 1 


onvang, 


^' uopuo 189 


| 
| 
"+ ui03uojuiao|g 
| 
€— 


IN ZIIVULINII 


U0381U1194) 


und 


uva Ava 


Lo ioq unn 


SW. LSAS DNLLHDTII 


VOIdAV HLNOS AO SNOILVLS A'lddüS ALIORLLOH'TH 


Se — 


am EO — — ~ h n -- - - = 
a 
— „ — —ẽ— — 


"(W&ARUVIL) SOULIN pio DUV1919)9 43044 107 uopinq ee = aM QNM eee | 

ee tamod eee aohnq sd 104 saqurez | $19)19AU02 Kavos “38944 z 
E "(esu 7) umy ula} ao} : 

"puvy-s3undg „(bunu uj ANA 


| SIRVA It9 SU) | 
| : | | . "A 808 01 000'c SI9ULIOJsUSJ3 “Ol Sp 
te urseojg ‘pasday uormsaouo») ; | í 
PUBS JasLIUOg PUT 382 | 
| 
| 


908 


M IIRI : (280 
8q1nqns ueqanq : ujaquojuiao([q *OÁSAn[ng : 


| 
ö “RVI ' 
Kayon | 


| : $ ‘ 8 z. | ut3juoj 
| (o[Suts) “dimba 386 | Song | "HN surg uo ye 
| 3594 CISIT Banya] vag) | "ur gy f 8.2 ureuxoaq ipie 8 pub oss ufs M N one od, 9061 | SNV 
i | eo A l | 18 3 514 | sonbas 
1 t VENUS ! M Y'A E ‘sowsusp. “Ul OL (9(Juts) das pus pusu :sxonij i fato o weapon i 
| pde : Td 59 S | | i 8:0! toL GIS ‘LBS ER ý aue] 8 '&ouiSua ssl 8 | “u Rg 18 9 L IMH poU oan "ra A Oss | ugs 3 SABMULBI TL 061 . Od ncr 
ord uəəq o4€q somayos 00 pue Lua, S3üpMO[0) SN | | : | | aag td | 
een aer ME a. DSR omp e os dee, up 
amg P „ P D D Ceo m pps cns dr MM. ! run ne BL. Zatqzirieuria3ar 
OMD ':(31uosaud 94% 10) peddoup) Aanqsireg — visadonͤ | L Srl 928˙ 91 590 ˙961 1 3010343 998) | Ul $y p ! (IMO) | H'Yg 28 29 40 RC a 008 | Hs KIA *q un R 7051 N nəd 
"BIQOIION — vong · HS1LIHQ DEEE | . gee | i 
"PISuAXA—"Tv1vN nun dod 9199 pus ire «dial | 
; Uer ME E AE nr e neh, e e E UT E ene . 
ang x HI ! puti spern * Zanqu M ede 0 · tuo 1od | 119M ‘HII £ 'saujdua L 2 l s : ai a) | i us i TONS 8 Lig sdtre 
: "U^ojsuourg * (pesdey UOI8899UO23) u | "POS 1910, re FOG'LFI 286 us pus 'A 6's49[10q M YR „uf en bog pone aola dt | 74 73099 | preuoqog TH wimvw lost ' 3 " 
uon: (qno unO WG) [280g : UNUN Ay, * 390pp.;) . aie AM ` : | ; 
* p*iSXoy. * (bosodoad Su ausj£320v) Mug — AN O0 4.1 v.) l , : N u Y OL z (Od SUR eed | d a i poe m rà 0061 '^' uopuoT aac | 
(UMO) SNAPP $ 31nq 95861 q^4 OL. — L0€'899'1 — ote'oot — Foce BUNYI vagy ur by 4 tg SLT. NO AT (I6 1 we 00 
boat * daops3nry ! diapsiogn jy * 43Inqa[ppraH £ snas Alo N eee ee dre A. uur pur . 1 | Zejas Sv u 
‘UOLIIPUVIR ' (Sus 9ua|433o9 3uy£r aou) UO119919g — "Tv vASN vau [, ; , Sufus usoyutov]e p | Al 12 Vis | Cane 1 Welk a i | 0): 9, Cog | 5 . m | very du.) L631, Mhz uod 
I "s 4 6 ‘ ‘ i ‘ . v eu M E oe l 8 4 C i . £ a 1 
t ~ Sans 011999[3 pasodoid dA vA SUM04 SULMOTIO}) our . 000 000 f 000 057 00000“. og “ELF „ SY | us S9S91q Hp | | | 
. i ; 5 ' "Sear pus pusy *"dinbo | 
„ '8103910U33.0q1n1 | (Sasuad xo 31199 10pn L 09 5 e | | 
Qsnig-suosim4 g Doffoq si g : Ax jUS|d 801 © CORT Ane Sui1vaodo) ‘1949004 "OD N Y "IT ! LR (pow) By H. LA Nong Ig san „ TM t I .. n 
Oll PUB ISUN QC) If gaang -S 009 puv ved “erani '8uoa Juipuo awg "P6-6 IBI'SES'IT G8 260˙1 679˙879˙1 QSUT Suu aag) "Ur k ee PET Se BLINEN g · d: or A 00;o1(cc SBUL XH Ayedun je ' 2061 | uva 
. O06 “vt mR % rode ‘aded A 9061 : OIU M EEIT OT | | . . | 
> | uva uvis ediorunur ‘AULD YS *r[*.—( 5:5) HLAAVZITG Log puvy us suoi 'ouwu£p-w'(qrt'wdjop | | ind "31auia ole | "95 | 
“said suo ta '$ 18 '— ge * ory ?"eud.g : SONI} 1noqv SOGE 'ouü( pag ey | | ‘ouuo LVA D'S19[poq a1 06 ; (pum) | SRN g nue AG YN. LU 4 TRE 2014 ode) 9681 | u ade) 
Tédiomuur aui e J A— o nN IZz iN Y AVG AN | Putpuo zwo n' 39d 60 tLO'O9CO'G . SLESCE'S M P 'H bun eupon p | "ut Hy "Wt | bL-81 POND “a's st Sarg gg loa O89 | TOS y | 
"T8103 “MH ggg ven d R iM Y · g E {URI | : TO REPRE , —— -w —„— | E Pd MN c 
A OFF v Occ aan, HOS fd 03 8U013935-qns 20 paurrojsuw y, u Ps E | | i N ‘Sur | 
A OOG'E i ‘SIIK 00 cary oswud-g '192ui3uo [vota329[a j | ! : 
‘AAH f 00 Sunusrí wInsutuaq ade, ot fq pau mo ‘ton u, IBI read 380 : "siap ! -ajnor : “Addins 10 taJmm "(iow uado "Ay p920 | 
z -949dO ui sMu10 N "TA (sumyar Sin ou) 43.50 LNOK4uYT;) nb 31800 e EU ; dus ches | JOs 35019 duffle waists | 10 wu jo saumo je | SS 
‘anoa sarju v 'e3n93 "ur fa 11 5 | : : i | . | % 
> X291) SONU Qg : 8 60 001 ‘puvy uy skumoreiy, OW AMSANNYHOL ; | | | | CU NIRE ————— RAE — — 
0 ‘ ° 
8 SnoaNv'riaostw | SWALSAS AVAWV2OLL 
„ßn%•7aoH gen ee sesen irea T 
SO[T62 000“ ! (05 xe : BE. up 
E 19d 60 IF 300 INBA PG vb) eps Set 000˙91 undu & — ayauag g WOUXed 6 Ot HBB jo qp, uo O ^ 000'1 09 91-6 PBIQIAAQ ozz TM fo VE m TAM 
$ 1 ] 1 í i " 8 i 3 
A adug [p | edu? 1 Cxoadde) undo N p" 
"P6 v "pot “st s nodes 'Ouhüeg I gegn oL —  , 881 066 n o — oog ` I poesie O 0 va 070. “SUID 061 SPUR 
i i 
"Du9wqQ Ut ' (mo) ` (Su1uour Qt) uon :  "uwour | i a "sp Dar pumo13 Moyqneg prvog " 
E suomua Suns 280138 ' *DOL.g 81 S 401 e a uUWUulxuq c SL = ' 00% , 0$ : 89 | 13pun 'psau104Q 086 ned H AN 160071 5061 uni 
| ; n — MÁáá— i l : ; 
"uon 3uLI y Adds Inya : ! ‘ 00€ 
10} aed soanip szam0d ) “ANY uv uro; ISUIIN | 49.M0d Of | “A 066 O u- 01 £quseq Agrredyo anv 
fvp3uunq -:spooj41eg 998 — ph y pg — I9HO03sUpUT g pedo“ an! Se[qQ0y r 0g = .I. "1031 opc , we» C Lot (  Punodsiepun 09f "a Vv Juan 2061 UON [8A] 
| 2 Uü 2 | | | Japuay PI opus l "ad 
TA "uipuod uonwiqiy — — "ST = ‘DOF SPAS uur? 001 7 |, “DUT 96 otc GE ME = 9414-6 PwIyIIAG 0€ . * 489 H A4 b^ : a £061 - qrog 
; j | du] 091 ! E Gas e: 
$ "8T 01*pg Ex O'UOMWF MY AMS Saqoy 8 001 = BOS p P 006 | = 6ST 3114-8 pBaqiaag OFF | ‘ord SUM ‘Se aung 8061 WirusápwT 
ME ; i | | 
v i n : 
* M | : i | ; . “His amod £yiredio umor 
T ‘(ƏPIRINO) If H · (9303) 190061 unf) | ^ 00€ . | : dn 
2 buvij ur süonippy 'PSI.6 . "8I „ S97 o OAS SSH ` uwtrxeq c oot — "out gez oca 000 ? | 086 94144 p9euiaAQ | 00 ^ (9 ds - | Moog y ung 8061 Sarena zuy 
2 | i l a | | ! | | l ! * 0 ˙4 Paoa 
z 11830) | ^a MUI (OUT LL i | | | l € = 
E: | 'P6 p 81 000˙ cc e esae Z l "A » "'H l 011 m 80.1 01 | OF | 000'¢ OL 911A-g puaqiaag i 9 zd *o*d 880 a A ,$439UuInsuo;) — u100118]9u210q 
nd i ' i ! 
e } | i | l * 
: | As ann | | E -" Eolo S E 
z ‘OY AA “UH “Wg puy, | | 81 D S STOF WPK zi pmu g o o aoo ‘oul 0c | 009 — Ot an- PEIO ^ on ra , uey Sua panun gos | “Dalen 
i S E CC i j Nn | "n" 
77 8 „ * | | | 0% 
S, N | aum | | | Cay *SIO40UI 'Sdure; '"dutwp |. i dans | 'ao03wuvwui 58140 -uado s 
. : "pos aa M : E Ao fi 3299148 , *a1nssoad ©) | 8Ja9unsuoa3 'UONAQHISIp 'L1 | -saud | uE, i 40 10 10 oat hate | 
8 e 8 νWẽuau f ad | yun sed 30144 | l |o 78404w19u24) | ‘RUUT SIO]yogg 2 Jo den adfa. &Kiddo« 8 o'o L | ' 2 l ə " 
18 | incu pom | | ö oed pea ON bw et N MR DECR uonwig ee, si2um C 
i l i \ . f ! n ! g 7 8 3 D ] 7 E . S i . i 
- Te E á 


904 


THE ELECTRICAL REVIEW. 


[vol. 58. No. 1,488, JUNR 1, 1906. 


* 


NEW PATENTS APPLIED FOR. | 


Oompiled d E 1 ir this journal by W. = . - a ence Patent 
gen olborn, London, W.C., and at rpool, to wh 
inquiries should be addreseed. i i ic HU 


15,8604/1906. ‘‘ Improvements in and relating to the equalising conductors of 
dynamo-electric machines.“ Tue British THomson-Hovston Co., LIV. 
(General Electric Co., United States.) (Date applied for under Rule 5 of the 
Patents Rules, 1906, August 2nd, 1905.) May 16th. 


11.208. Automatic (electric) safety fuse replacer.” R. HorpEN. May 14th. 


. 11,217. A trolley electric lamp-carrying apparatus, which is completely 
insulated as well as freely mobile.“ W. RANKEN. May lith. 


11,238. Improvements in induction motors.“ J. E. RawonTH. (A. V. Clayton, 
Sweden.) Mayl4th. i 


11,251. Improvements in machinery for the magnification of small variations 
fn an electric current." W. L. HiLbBvRoH. May lith. 


11.258. Improvements in connection with incandescent electric lamps for 
preventing their unauthorised removal." C. A. HALEs. May l4th. 


11,268. ‘‘Improvements in the construction and working of the carbons of 
flame electric arc lamps." H. E. Movr. May 14th. (Complete.) 


11,279. ''Improvements in filaments of incandescent electric lamps." A. 
Bournos, R. RorHscHiLD and J. W. SvTCLIFFE. May 14th. 


11.297. Improvements in and relating to electrical transformers." THe 
Bnarrisu THomson-Hovuston Co., LTD. (The General Electric Co., United 
States.) May 14th. 


11,298. ‘‘ Improvements in generators, converters and alternate current 
motors.“ V.A.Fynn. May Mth. 


11.300. Improvements in rotary field magnets for single-phase and poly- 
phase electric current generators." BEKOMANN-ELRAKTRICITATS WERKE ÁKT.- 
Ges. (Date applied for under Patents Act, 1£01, May 20th, 1905, being date of 
application in Germany.) May l4th. Complete.) 

11,901. '' Improvements in rotors for dynamos and electromotors." Brra- 
MANN-ÉLEKTRICITATS-WERKE ÁRT.-Gks, (Date applied for under Patents Act, 
1901, May 20th, 1905, being date of application in Germany. May Mth. 
(Complete.) 


11.303. Improvements in or relating to electric signalling apparatus.“ II. 


BrckkR. May 14th. (Complete.) 


11,317. '* An automatic commutator for operating audible and other signals.“ 
G. UtnMaNN. May 15th. 


11,885. *'* Improvements in electric switches." A. Eckstein and A. C. Heap. 
May 15th. 


11,847. Apparatus for controlling the -trolley pulleys of electrically-pro- 
pelled tramears.“ W. S. Reip and R. H. Wynn. May 15th. 


11,867. “Improvements in telescop'e floor standards for electric lamps." W. 
Case. May löth. ; 


11,400. '‘ Improvements in process of manufacturing tungsten compounds, 
and in the production of lamp filaments therefrom." THE BRITISH THOMSON- 
Hovston Co., Lro. (The General Electric Co., United States.) May 16th. 


11,430. ‘Improvements in detachable wall connections for electric lighting 
and beating." A. P. LUNDBERG and G. C. LUNDBERG. May 16th. (Complete.) 


11.4583. Improvements in controlling systems for electric motors." W. 
CoorkR. (Date applied for under Patents Act, 1901, May 22nd, 1905, being date 
of application in United States.) May 16th. (Complete.) 

11,469. Improvements re'ating to electric aro lamps." F. Ruzicka. May 
16th. (Complete.) 

11.499. An automatic meckanical combination electric switch." A. E. 
Kren. May 16th. 

11,497. “ Improvements in block signal systems for railways and the like.“ 
Tuk British THomson-Hovston Co., Ltp. (The General Electric Co., United 
VV 


11,498. “ An improved process for obtaining electrolytic metallic deposits.“ 
L. TRUNKHAHN. May 16th. Complete.) 


11,592. “Improvements in or relating to electro-magnets.“ M. B. FIELD. 
May 17th. 


11,577. A system of relays for automatically completing an incoming 
junction call after the insertion of the junction peg at a common battery tele- 
phone exchange." C. D. lrirr. May 17th. 

11,594. Improvements in arc lamps.“ H. E. Moun. May 18th. 


11.606. Improvements relating to electric and  gas-light 
A. CLARKE. May 18th. 


11.689. Improvements in metallic incandescence filaments for electric 
glow lamps and method of treating the same." A. G. Broxam. (J. Lux, 
Austria.) May 18th. 


11,648. ‘‘ Improvements in and relating to the mounting or supporting of 
electric motors on electrically-propelled vehicles." W. N. STEWART. May 18th. 
(Complete.) 

11,652. Improvements in electric batteries." E. Buhor. (Date applied for 
under Patents Act, 1901, May rd, 1505, being date of application in France. 
May 18th. ( Complete.) 

11,657. ‘‘ Improvements in electric heaters." THE BririsH THOMSON: 
Houston Co., Lrp. (The General Electric Co., United States.) May 18th. 


11,658. Improvements in electric heating devices." THR BRITISH 
F Co., LTD. (The General Electric Co., United States.) 
ay 18th. ` 


: 11,659. "Improvements in automatic controlling devices for electric circuits.” 
THE British THomson-Houston Co., Lro. (The General Electric Co., United 
States.) May 18th. 

11.667. Improvements in electrical switches." F.OPRENDEK and 8. POLLAK, 
May 18th. 
11,668. 355 relating to electrically-propelled vehicles.“ H. H. 

LakE. (Société Anonyine Electromotion, France.) May 18th. (Complete.) 

11,075. ‘‘ Improvements in effecting fusion of materials by electricity.“ G. F. 
BRINDLEY. May 18th. (Complete.) l 

11,676. Improvements in devices for connecting the conductors of eleetric 
circuits, more especially intended for use in the wiring of buildings for electric 
lighting." E. L. Berry and F. Harrison. May 18th. 

11,690. Electrical automatic controlling devices.“ J. W. R&cokp and H. 
Brevis. May 18th. 


fittings.” 


- 


The Acetylene Blow-Pipe.—The use of acetylene for 
the production of very high temperatures is discussed by J. K. 
Rush in Electrochemical and Metallurgical Industry, May, 1906. Even 
as a source of heat alone it compares very favourably in cost with 
ordinary gas, if due allowance is made for its greater heating power. 
Its greatest interest, however, lies in the production of intense local 
heat. Using an acetylene blowpipe with air pressure, it is possible to 
bore holes through sheet copper, iron, mica, and even asbestos; in fact, 
the temperature is not far removed from that of the electric arc, 
With a suitable burner and a good generating apparatus no difficulty 
wkatever is experienced in manipulation. The best mode of gene- 
ration is the one known as the “ dissolving process,” in which case 
coolness is ensured, whereby a product free from objectionable con- 
tamination is obtained. 


PUBLISHED SPECIFICATIONS. 


be obtained of Messrs. W. P. 


Copies of any of these cations ou 
igh Holborn, W.C., and at Liverpool, prie, post 


Tompson & Co., 822, 
free, 9d. (in stamps), 


1906. 


ELECTRIC SWITCHES FOR USE IN CONNECTION WITH MOTOR CONTROLLERS AND FOR 
ANALOGOUS PumnPosER. Electric & Ordnance Accessories Co., R. F. Hall 
and J. R. Garner. 14,845. July 12th. 

SPARKING PLUGS PARTICULARLY FOR USE WITH INTERNAL COMBUSTION ENGINES. 
F. H. De Veulle. 15,482. July 27th. 


AUTOMATIC STARTER FOR ELEcTRO-MotTors. J. Jessen. 16,460. August 14th. 

ELECTRIC Arc Lamps. A. D. Jones and Jandus Arc Lamp & Electric Co. 
16,545. August 15th. S 

TELEPHONE ATTACHMENTS. E. Wright. 18,880. September 12th. 

ELECTRI: ARC LAWPS. A. E. Blondel. 19,712. September 29th. 

Non-REVERSING Two-Way RUNNING TROLLEY POLE FoR ELECTRICAL TRACTION. 
H. Quertier. 20,960. October 16th. 

ELECTRIC CONTROL APPARATUS. D. Bacon. 22,989. November 8th. 

EXPANDING TERMINAL CONNECTION FOR ELECTRIC CABLES AXD THE LIKE. 
C. H. Robinson. 28,662. November 17th. 

CONTROLLER FINGER CONTACT FOR ELECTRICAL Work. F. E. Imeson. 24,188, 
November 23rd. 

ELECTRIC FURNACES AND THE LIKE, T. Parker. 5,721. March 18th. 

MEANS FOR ELECTRICALLY INDICATING AND RECORDING AT A DISTANCE CHANGES IN 


LEVEL or Liquip iN RESERVOIRS AND FOR GIVING WABNING OF ANY PRE- 
ARRANGED MAXIMUM OR MINIMUM LEVEL. P. V. Vaudrey. 7,792. April Iith. 


TRANSMISSION OF ELECTRICAL EnerGy. H. H. Lake. (N. Tesla.) 3, 200. 
April 17th. 

ELECTRICAL SwiTcHES. W. S. Mayer. 8,278. April 18th. 

MANUFACTURE OF METALLIC FRICTIONAL BLOCKS SUCH AA BRAKR BLocks, ELEC- 
TRICAL COLLECTOR SLIPPERS, -AND THE LIKE., T. Ashmore and P. 
McCullough. 8,844. April 19th. 

ELECTRICALLY OPRRATED SELECTING AND SwitcHina Devices APPLICABLE TO 
Party Link TELEPHONR AND TELEGRAPH Systems. P. Arnheim. 8,410. 
April 19th. 

CENTRAL BATTERY TELEPHONE Systems. P. Arnheim. 1, 111. April 19th. 


SYSTEMS or ELECTRIC DISTRIBUTION EMPLOYING Mrrcvry VAPOUR LAMPS OR 
THK LIKE. British Thomson-Houston Co., Ltd. (Genoral Electric Co., 
U.S.A.) 8,567. April 20th. 

REGULATION OF THE OUTPUT OF ELECTRIC GENERATORS DRIVEN AT VARYING 
SrkEDs. British Thomson-Houston Co., Ltd., F. Holden and A. 8. 
Garfield. 8,570, April 20th. 

Evectric Light CANDLE Firtixcs. H. Hirst and J. H. Collings. 9,1814. 
Date applicd for under Rule 50f the Patents Rules 1905, November Ist, 1905. 

ALTERNATING ELECTRIC CURRENT GENERATORS. British Thomson-Houston Co., 
Ltd. (General Electric Co., U.S.A.) 10,555. May 19th. 

Systems oF ELECTRIC MOTOR ConTRCL AND APPARATUS THEREFOR. British 
Thomson-Houston Co., Ltd. (General Electric Co., U.S.A.) 10,892. May 34th. 

ELECTRIC Motor Cox TOL Systems. British Thomson-Houston Co., Ltd. 
(General Electric Co., eU. S. A.) 11,586. June 2nd. 

CONTROLLING DFVICFS FoR USE IN THE ELECTRICAL PROPULSION OF VEHICLES OR 
TRAINS OF VEHICLES. J. S. Raworth. 11,614. June 2nd. 

DEVICES FOR MAGNETICALLY INCREASING THE ADHESION BETWEEN TRUCK WHERLS 
AND THE RAILS UPON WHICH THEY RoLL. R. C. Lowry. 12,296. June 138th. 

ELECTRIC Arc Lamps. W. R. Ridings. 13,025. June rd. 

RECEIVING AAEM FOR WIRELESS TELEGRAPHY. O. V. Boys. 18,898. 
July 5th. 

ELECTRO-MAGNETIC ViBRATORR. R. Cralstedt. 16,266. July 25th. 

ELNCTRIC SOLDERING Inox s. British Thomson-Houston Co., Ltd. (General 
Electric Co., U.8.A.) 15,796. August Ist. 

ELECTRICAL APPLIANCES FOR MaA88AGKE AND THE LIKE. C. Arens. 
August 4th. i 

TvPE-CARRIERS FOR TYPEWRITING, TELEGRAPHIC, PRINTING AND LIKE MACHINES. 
J. P. L. Donlevy. 16,131. August 8th. 

METHOD OF CONSTRUCTING AND LAYING UNDERGROUND MAINS FOR THE DISTRI- 
BUTION OF ELECTRICITY. P. N. Hooper and A. Duckham. 16,949. August 
10th. 

ELECTRIC Arc Lamps. A. D. Jones and Jandus Arc Lamp and Electric Co. 
16,046. August 15th. 

ELECTRIC ARO Lamps. B. M. Drake, A. D. Jones and Jandus Arc Lamp and 
Electric Co. 16,547. August 15th. 

IGNITION GEAR FOR INTERNAL COMBUSTION Morons. J. Dunlop and D. Stewart 
and Co. 16,680. August 17th. 

ACCIDENT-PREVENTING OR LIFE-SAVING APPARATUS FOR ELECTRIC TRAMCARS AND 
LIKE VEHICLES. T. A. Bennett. 18,076. September 7th. 

TROLLEY WHEELS OR COLLECTORS FOR ELEcTRicóiTY. W. K. Richardson. 
19,601. September 29th. (Date applied for under International Conven- 
tion, October 17th, 1904.) 

OvkRHEAD CURRENT COLLECTORS FOR ELECTRIC RAILWAYS AND TRAMWAYS. 
Siemens-Schuckertwerke G.m.b.H. 20,749. October 18th. (Date applied 
for under International Convention, October 27th, 1904.)  - 


15,985. 


MAGNETO-ELEctTRIC IGNITION APPARATUS. W. Roos. 24,999. November 24th. 


MEANS FOR CONTROLLING AN ELECTRIO Motor. L. Krieger. 25,171. December 
4th. 

ELECTRICAL PROPULSION OF VEHICLES. L. Krieger and Com ie Parisienne 
des Voitures Electriques, (Procédés Krieger.) 25,172. cember 4th. 
(Date applied for under International Convention, May 24th, 1906.) 

ELECTRO-MAGNETIC Power HAMMER, Drop STAMP oR Press. T. H. Large. 
25,550. December 8th. 

ProcrssEs or PREPARING NITROGEN-OxYGEN CoMPOUNDS BY MEANS or ELEC- 
TRICITY. Westdeutsche Thomasphosphat-Werke G.m.b.H. 8,721. April 
25th. (Date applied for under International Convention, April 7th, 1905.) 

AUTOMATIC ELECTRO-MaGNETIC SANDING GEAR FOR USE ON ELECTRIC RAILWAY 
AND TRAMWAY VEHICLES. M. Cummins, 10,644. May 22nd. ; 


1908. 


TnoLL*vs OR COLLECTORS ron ELECTRICITY. E. A. Leake. 2,200. January th. 


SHaFT BEARINGS PARTICULARLY APPLICABLE FOR DvxAMO-ELECTRIC MACHINES. 
P. M. Justice. (Bullock Electric Manufacturing Co.) 2,922. January 30th. 


AUTOMATIC REGULATING DEVICE FOR PNEUMATICALLY CONTROLLED COLLECTORS 
SUPPLYING ELECTRIC CURRENT TO Trains oR Roan Cars. R. Vontobel. 
6,079. March 18th. (Date applied for under International Convention, 
March 14tb, 1905.) 

CURRENT COLLECTOR OR CONNECTION FOR MaoNkTO-ELECTRIC IGNITION APPARATUS, 
Simms and Bosch, 1,507. January 19th. 

Devices For DRYING ELECTRIC CABLES, E. Passburg. 1,890. January Mth. 


MACHINES FOR THE ELECTRIC WELDING OF CHAINS, RINGS, AND THE LIEK. 
Küppers. 2,317. January 30th. 


MaRINER'8 Compass. H. A. Johannesen, 6, 659. March 20th. 
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GREENWICH OBSERVATORY AND THE 
L. C. OC. POWER STATION. 


Nor for the first time is the National Observatory at 
Greenwich alarmed at the near approach of modern electrical 
developments to its jealously guarded precincts. On pre- 
vious occasions it was the magnetic apparatus that was in 
danger of perturbation by stiay earth currents from the 
London railways, and, more recently, from the L. C. C. 
tramways, and one of the arguments brought forward in 
favour of the conduit system—at any rate, in the neighbour- 


hood of Greenwich—was the suggestion that the use of an 


insulated return would obviate these stray currents ; whether 
this will prove to be the case in practice remains to be seen 
one or other conductor is always partial:y, carthed, and 
sometimes wholly so. But on tte present occasion the 
enemy is mainly of a wecl anical description. It appears 
that the new power station erected by the L.C.C. to supply 
its electric tramways (or to supply authorised distributors 
in bulk—there seems to be a doubt as to which parpose 
it was meant to fulfil, but it is declared to be the best 
of its kind for that purpose, whichever it 18) has been 
built exactly upon the meridian of Greenwich, and 
consequently its tall chimneys have got in the way of 
telescopic observations of stars in the vicinity of the northern 
horizon, not only by their actual interposition, but also by 
the columns of heated air and smoke (even L.C.C. chimneys 
smoke) which arise from them. This inconvenience could, 
perbaps, have been endured ; probably observations of this 
character are not of frequent occurrence, or of fundamental 
importance. Unhappily, a far more important trouble bas 
arisen: although the station is half a mile away, the vibra- 
tion set up by the engines is of sufficient amplitude at the 
Observatory to interfere to a serious extent with the routine 
work in connection with the determination of Greenwich 
mean time, and of the quantities dependent thereupon. 

The real gravity of this disturbance is not readily appre- 
ciated by tht uninitiated ; some have even gone so far as 
to say, * Let the Observatory be removed to a more suitable 
site. As Sir H. H. Turner has pointed out in a recent 
letter to the Ties on this matter, it is exceedingly difficult 
to explain to the outsider the importance of the issues at 
stake. To those acquainted, however, even slightly with 
the microscopic accuracy of tle measurements made at 
Greenwich Observatory; with the hundreds of thousands of 
arduous calculations based upon the present conditions ; 
with the enormous importance of the tables issued by the 
staff to the national industries, especially to our immense 
maritime interests; and with the intimate co-operation 
between Greenwich and all the other great observatories 
of the world, the task of removal presents itself as super- 
human—an undertaking as impossible as the extinction of 
the National Debt. It simply cannot be done; and the 
bare suggestion, as Nir H. H. Turner delicately hints, can 
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be adequately characterised only by the use of language 
which we decline to print. 

It is amusing to read that the L. C. C. has written to the 
Astronomer-Royal to the effect that it is “unable to 
acknowledge any liability in regard to the effect upon the 
Observatory of the working of the station.“ Such an 


observation could emanate only from the most sublime 


ignorance of the magnitude of the issues at stake — issues 
not of merely local importance, but of national and world- 
wide significance. Doubtless the Observatory authorities 
will not be free from blame should it prove that they failed 
to raise the question of interference with their work when 
the site was chosen for the stat ion ; but that will not 
affect the question in the least. On the other hand, as we 
pointed out when the specifications for the engines were 
issued, the type of engine selected was altogether abnormal, 
and unnecessarily so; not only was it an imitation of 
au uncouth American design, but also it was decided upon at 
a time when the steam turbine had proved its supremacy 
over all types of reciprocating engines for driving electrical 
machinery. We then expressed our regret that turbines had 
not been chosen, and one of the grounds upon which we 
based our objection was this very question of vibration. 
That we were justified in our contention as to the superiority 
of turbines has been -admitted by the L.C.C., by its 
adoption of turbines for the second part of the Greenwich 
station; had our advice been accepted when it was offered, 
the question of vibration wonld never have arisen. | 


And as to the remedy? We grant that the existing 
engines have the advantage that—in theory—they are more 
amenable to correct balancing than most other types of 
reciprocating engines; obviously every effort must be made 
to realise this advantage in practice, by adopting every 
possible means to eliminate the vibration at its source. It 
is useless to attempt, as some suggest, to confine the vibra- 
tion to the neighbourhood of the station by digging a deep 
trench ; as well attempt, like the wise men of Gotham, to 
imprison birds by building a ring fence around them. The 
engines themselves are the seat of the trouble, and the cure 
must be effected there, if possible. Next, it may be 
possible—we merely put forward the suggestion for 
what it may be worth—to isolate the artificial horizon, 
which consists of a pool of mercury, from the vibrations, 
by supporting it with long stout rubber ligaments. 
The principle of this method has been success- 
fully applied for minor purposes, and it may be feasible to 
adopt the same course in this instance. Should this and 
similar expedients prove unsuccessful, we see but one alterna- 
tive—to substitute steam turbines for the vertical-horizontal 
engines at the power station. But of one thing we are 
assured—that of the two, the power station must give 
way. 

It must be observed that the present trouble is of a 
totally different order from the magnetic disturbances at 
Kew ; the importance of the magnetic observations is, so far 
as is at present known, far inferior to that of the astro- 
nomical ob.ervations. The former exerted no material 
influence upon industrial affairs ; the latter are intimately 
bound up with them. The former are mainly of local 
interest ; the latter, as we have said, of world-wide import- 
ance. Hence, when the magnetic observations at Kew 


were threatened in 1900, we pointed out their relatively 
minor value, while at the same time we emphasised the im- 
portance of gecuring Greenwich against external interference. 


— 


THE municipal hypochlorite plant at 
Poplar, which we describe in another part 
of the present issue, has answered certain 
of the criticisms levelled against it when its erection was first. 
proposed, in that the resultant product is stable. The only 
criticism we have to put forward is on the score of its low electro- 
chemical efficiency, which does not compafe favourably with 
possible alternatives. For our own part, given the requisite 
stability, we sea no difference, save that of cost, between any 
of the alternative solutions, from *'electrozone," as Woolf 
called his liquid, to “ oxychloride,” as Atkins named his, or 


Electrolytic 
Hy pochlorites. 


the “electrische bleiche, used by Haas and Oettel. All 


smell (faintly) of chlorine, and are hypochlorites of the 
chlorides of sodium or magnesium. The chief point for 
consideration is that of cost, and any one of these is a cheap, 
harmless and instantaneously .sterilising agent. All are 
non-poisonous, and compared with the cheaper chemically 
produced hypochlorite are more rapid in their action. 

We think that Dr. F. W. Alexander, the Medical Officer 
of Health, is to be congratulated on the results obtained up 
to the present ; his work is entirely gratuitous, and has been 
carried out in the face of opposition on the part of interested 
parties. There is no reason, that we know of, why success 
should not be attained, and we certainly hope that the results 
will be all that could be desired. 


AN article by Mr. H. E. West in the 
The Electrical May issue of the Mining Magazine on 
Equipment of the El Oro Gold Mines, Mexico, concludes 

a Mexican Gold G 8 i 
Mine. with a description of the electrical equip- 
ment at this mine, which is the third 
largest producer of gold on the American continent. The 
camp comprises three mines, having a combined ore output 
of about 2,000 tons per day, the monthly bullion output 
being worth about £180,000 sterling. Electrical power has 
recently been installed to the almost complete supersession 
of steam power. It is obtained from. the Mexican Light 
and Power Co. at a cost of £10 sterling per H.P.-year. 
The current is generated at Necaxa, 170 miles distant from 
El Oro, where the limit of the present installation is 

40,000 H.P. 

Three-phase cwrrent is delivered at El Oro through two 
separate transmission lines at a pressure of 40,000 volts. 
The calculated demand is about 10,000 H.P. At a sub- 
station at El Oro, the voltage is reduced to 3,000 for 
further distribution. Synchronous motors, on a circuit 
having a periodicity of 50 cycles, are used for driving the 
different mills; a 550-H.P. motor is used for a No. 2 mill, 
and a 250-H.P. motor for the cyanide plant. The former 
drives 100 head of stamps and three Krupp tube mills. 
The large single motor for the cyanide plant involved rope 
driving, and is now being replaced by a smaller number of 
motors for the agitators, pumps, sand belts, &c. The air 
compressors are also driven by synchronous motors fitted 
with an intake choking-coil device. 

For hoisting purposes two Westinghouse 200-H.P. motor- 
generator sets are in use. Certain troubles in regard to 
sparking have arisen with one of these on account of the 
abnormal current required at starting and stopping. Each 
set comprises an alternating-current induction motor 
(165 h. p., 400 volte, 230 amperes) and a direct current 110-K.w. 


- (250 volts, 440 amperes) generator, with its 5 KW. exciter 


and a 6-ton cast-steel fly-wheel, all mounted on a common 
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shaft revolving at 720 r.p.m. The motor on the hoist is of 
200 H.P. and is shunt wound ; the field is provided with a 
variable resistance in order to regulate the speed of hoisting. 
“ie horse-power constantly used in turning over the motor- 
genciu..> set is about 32. The peak of the load, if an 
alternating- current motor were used directly for hoisting, 
would be about 550. 

As might be anticipated, the economic possibilities of 
electric motive power became speedily apparent. The 
saving in February alone amounted to £4,000 sterling, 
while the expense per ton of ore treated was reduced by 
169 per cent. A certain amount of steam-power is still 
used, but within a short, period it will be discarded for every- 
thing except the fire pumpe. 


With this issue our readers will receive 


_ Our Electricity our annual Tables of Statistics relating to 


Werks Tabi 
SUUS = electricity supply undertakings in Great 


Britain, Ireland and the Channel Isles now compressed 
into the compass of a single sheet. We cannot hope that 
errors will be absent from a mass of data relating to some 
400 undertakings, and nearly 8,000 in number, laboriously 
compiled in intervals snatched from the routine duties of 
our journal ; and therefore we trust that users of the tables 
will deal gently with us should they happen to meet with 
them. On the other hand, every effort has been put forward 
to ensure accuracy, and our grateful thanks are due to the 


many central station engineers, secretaries and others who. 


have furnished us with data, and without whose co-operation 
and goodwill these tables conld not possibly be compiled. 


THis Prussian canal system, which has 
been carried out by the local district 
authorities of Teltow at a cost of 
£2,000,000, and on which no craftother than those electrically 
hauled is to be permitted, was inaugurated by the German 
Emperor on Saturday last. The system is 25 miles long, 
and is of sufficient width to allow two 600-ton vessels to 
pass each other. Some eight railways are crossed. It is 
anticipated that one outcome of the creation of 'the system 
will be the draining of lands hitherto useless agriculturally, 
and their consequent appreciation in value. The pro- 
moting authorities have themselves done a bit of land 
speculation in faith. According to reports there is expected 
to be about a million tons of through traffic annually from 
the commencement, in addition to some 400,000 tons of 
other traffic. From the brief references that we have already 
made to this interesting undertaking, it will be remem- 
bered that the system in vogue is the haulage of 
craft by means of electric locomotives fed from overhead 
wires, and running on. the towing track. The supply of 
electricity for haulage purposes, as well as that for lighting 
the canal from end to end, and also the necessary energy 
for operating a svstem of electric tramways that has been 
put down in connection with the undertaking, is obtained 
from the station put down by the Teltow District 
Council. The fact that this undertaking has just been 
completed at the moment when we in this country have a 
Commission sitting at Westminster to investigate the 
position of our own waterways, and the possibility of their 
more profitable utilisation after revivification, gives an 
added interest to the enterprise. We trust that the 
attention which has been directed to it by the daily Press 
during the past week will lead the Commissioners to collect 
for their guidance the fullest details of this latest example 
of Continental practice in canal electric traction, and, if it 
be within the scope of their terms of reference, to state how 
enormously the foreign manufacturer is advantaged, as com- 
pared to the British manufacturer, by having these modern 
facilities to support him in foreign trading competition. 


The Teltow 
Canal. 


THE REAL EFFICIENCY OF BOILERS. 
By W. H. BOOTH. 


Tut real efficiency of a steam boiler as a heat acer] iB, a8 
stated in the writer’s original communication on the subject, 
the ratio of the heat absorbed by the boiler to the total heat 


supplied to it above the temperature of the ‘boiler, this, of 


course, being the temperature of the pressure of the steam. 
Though it may not appear of any practical use to some 
minds, this method of stating boiler efficiency has the 
advantage of putting all boilers, no matter at what pressure 
they may work, upon an equivalent basis, for it is obviously 
impossible for a boiler at 200 Ib. pressure to absorb so great 
& proportion of the total heat generated in the furnace as 
can the same boiler when worked at 100 lb. 

It is bad engineering to regard the boiler and the-furnace 
as an indivisible whole. Their functions are separate and dis- 


. tinct, and any endeavour to mix the two must result in disaster. 


Of course, if, as suggested by a correspondent in the E.R. of 
January 26th, an excess of air be admitted, net te the boiler, 
but to the furnace, there will be more heat go to waste below 
boiler temperature ; but why debit the boiler with the follies 
of the stoker ? If engineers and others would see to it that 
their fuel was burned in proper furnaces, they would find 
themselves able to burn it with much less air than is usually 
required, and they would secure high temperatures. Indeed, 
Mr. Stromeyer doubts the desirability of such high tem- 
peratures as would be secured. 

Temperature is purely a question of air ratio and length 
of flame, and an ordinary bituminous coal with a long flame 
does not, for obvious reasons, give the high furnace tem- 
perature that ordinary calculation will show, apart from the 
further possible reduction of temperature due to the raising 
of the specific heat at high temperature. 

Then the real efficiency ratio is useful because, given the 
composition of the waste gases and the temperature of these 
as they leave the boiler, it is possible to find a figure beyond 
which it is impossible that a boiler should show heat 
absorption. 

If any testing engineer gets thus far in calculating real 
efficiencies, and recognises that waste gases are not reduced 
within 150° or 200° F. of the boiler temperature, he will be 
careful to examine his various figures for probabilities. No 
one denies that efficiencies much higher than 85 per cent. 
may be obtained. 

A theoretical boiler 10 miles long with a fire at one end, 
and a feed pump at the other end, would give an efficiency 
of 99:9 per cent. of heat absorption, but it would tend to 
show more than ordinary radiation losses. The whole 
question of efficiency is one of heating surface and stage 
heating, especially with high-pressure boilers. The waste 
gases must leave the boiler at 500°, or more as a rule; 
more rather than less when the coal consumption rate per 
foot of grate is high. 

An economiser is essential to the proper utilisation of the 
fuel heat. In large installations the economiser may with 
advantage be in two sections in series, and where there is a 
fan draught it may pay to provide an air heater also. But 
these things have not been done yet, and the efficiencies 
overall that might be therewith obtained are not, and cannot 
be, secured with ordinary plant. In regard to the vexed 
question of boiler efficiencies, it is, of course, quite unjusti- 
fiable and unnecessary to make tests of mechanical stokers 
or of hand stokers, and give results in terms of boiler 
efficiency. 

There is only one correct way to give the results of a 
mechanical stoker, and that is the analysis of the furnace 
gas. If this could be shown to weigh only 13 lb. per lb. 
of fuel burned, and to be free from carbonic oxide, the last 
word would have been said, and the stoker man would be 
free to brag, even if the boiler only showed 10 per cent. 
efficiency. And equally the boiler heating surface should 
not be debited with the blunders in the furnace, and the real 
efficiency of the boiler is properly stated in terms of the heat 
supplied to it at a temperature that can permit of heat 
flowing from the gases to the boiler. 

At one time no distinction was made between the boiler 
with its furnace and the engine, and it was never possible to 
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get properly stated results of engine efficiency. Indeed, it 


and fuse, the two latter being contained in a glass-fronted 


is not too often that such can be done now. The time- box attached to the wall. The arrangement is an exceed- 


honoured steam calorimeter, useless 
as it is, if not obsolete, is still 
quoted in boiler tests, though every 
engineer now knows that the only 
reliable calorimeter is a thermometer 
plus some superheat, and that correct 
representative samples of steam cannot 
be drawn out of a steam-pipe. Why, 
therefore, quote a dryness, or rather a 
wetness, factor for steam, unless to 
throw dust into the eyes of the inexpert ? 


AN J;EDECTRICALLY-DRIVEN 
— ‘BOOT; FACTORY. 


THROUGH} the courtesy of the owners 
and of Messrs. Langdon-Davies Motor 
Co., who supplied the electrical installa- 
tion, we were recently enabled to in- 
spect a very com- 
pletely - equipped 
boot factory in the 
London area. 

The supply is 
taken from the 
local: authority, in 
the form of single- 
phase : alternating 
current at 110 volts 
and 50 periods, and 
the motors are all 
of the well-known 
Langdon-Davies 
semi-enclosed type. 

Altogether nine 
motors are em- 
ployed to drive 
groups of machines 
through —shafting, 
which fcrmed part 
of the original 
factory engine 
drive. 

Each motor is 


Fic. 4.—GnBovP or WELTING MACHINES, 
MOoOTOR-DRIVEN. 


provided with a starting switch and resistance in the 
vicinity, and is locally controlled by a double-pole switch 


Fic. 1.—SuHowrNa Moro; Movustep on SHELF. 


Fro. 5.—MoToR ATTACHED TO 
PILLAR BRACKET. 


Fic.:2.— Motor BRACKETED TO WALL. 


ingly neat and ex- 

peditious one for 

the operator. 

The individual 
drives in one sec- 
tion of the factory 
include a IH. p. 
motor driving 
through a counter- 
shaft on the floor 
four welting ma- 
chines, as shown 
in fig. 4; a similar 
motor with counter- 
shafting operating 
three stitching 
machines; a 33 
H. p. motor driving 
through overhead 
shafting screwing 
and slugging 
machines, fig. 2; a 
4-H. P. motor 
which operates 

finishing machinery, 
and a 13 -H. P. motor 
mounted on a pillar 
bracket, which drives 
several burnish ing 
machines, and is shown 
in fig. 5. A tool room 
in which general 
machine repairs are 
carried out, and which 
contains a lathe, drill- 
ing and grinding 
machines, &c., is 
driven by a 25-H. P. 
motor, fixed on a 
corner shelf near 
the ceiling, fig. 1, 
and a similar sized 
motor operates the 
sewing machines in 
the stitching room, 
shown in fig. 3. 

The supply mains 
lead to a distribu- 
tion board in prox- 
imity to the  en- 
trance to the build- 
ing and outside 


the factory rooms, a main meter being provided for 
measuring the total energy supplied for all purposes. 
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The subeidiary circuits include two for power and three 
for lighting, together with a spare. The power circuita, asa 
whole, are controlled by a main switch, and similarly for the 
lighting circuits as a whole, while each sub-circuit is pro- 
vided with a separate meter. The whole installation is run 
in wood casing, and isolating switches for both lighting and 
power are installed near the entrance inside each depart- 
ment, which are operated by the foreman at starting and 
leaving off work. 

It is interesting to note that a very close comparison was 
made of the probable cost of the several available systems of 
driving before substituting the group system of electrical 
driving for the gas engine drive originally used, and that 


the working results have been such as to amply justify the 


conversion. 

Furthermore, as our illustratious show, the adoption of 
electric driving for groups of small powered and inter- 
mittently worked machines—such as exist in boot and shoe 
factories, results in a marked reduction of idle shafting and 
belts, as the small motors necessary can be fitted in almost 
any available floor, wall or ceiling space, as indicated in our 
illustrations. 

The power required to operate a boot factory is below the 
average of that required in many industries, although the 
abafting and belting remain a. fairly constant quantity, and 
hence the percentage of power wasted in transmission is 
abnormally large when ordinary belt-drives with shafting 
are employed. 


‘STREET LIGHTING. 


By C. TURNBULL. 


THE recent opposition of the L.G.B. to loans for electric 
street lighting makes it a favourable time further to discuss 
the question. At present, smaller street lighting must be 
done with Nernsts, and hence the matter may be considered 
under two heads, first, that of lampe, and second, that of 
lanterns. 

I have had some experience with D-type Nernsts pointing 
upwards, but the results were disappointing. The filaments 
tended to sag down on to the heaters, and this shortened their 
lives. Also there was an evaporation from the filament on 
to the Nernst globe, which soon obscured it and reduced the 
a very much. This evaporation does not get on to the globe 
when the lamps point downwards, but even then the outer 
globe reduces the light considerably. The outer globe is 
needed with D burners, first, because the lamps do not light 


CA 


Fic. 1. Fia. 2. 


up well without it, and secondly, to protect the burners when 
the lantern is being cleaned. It is to be hoped tbat the 
Nernst Co. will soon have a good supply of the new AD type 
burners, which ought to be of considerable assistance ; with a 
lantern which can be cleaned without risk to the burner, no 
inner globe would be needed for this burner. 

Coming to the question of lanterns, manufacturers have 
not generally grasped the vital points in their design. The 
first essential is that the lanterns should be cleaned with the 
same facility as a gas lantern can be cleaned. Many globes 
are held on by miserable little screws, which are quite 


unsuitable for their purpose. These are apt to crack the 
glass if screwed up tightly, or to let it drop if not screwed 
up tightly enough. Globes also frequently have such small 
openings that a man cannot get bis hand into them. When 
they have to be taken off to be cleaned, the man is 
liable to drop them, especially when he is on a ladder on a 
cold day. ] 

Fig. 1 shows a lantern which bas some merits in that.it 
can be easily cleaned. The lamp hangs downward, and a 
reflector underneath assists to direct the light in the right 
direction. The globe, howeyer, is too big, and its large 
surface absorbs a lot of light. There is also a tendency to 
sweating, which is troublesome and difficult to cure. Some- 
thing can be done by sealing the bottom of the lamp-post 
with pitch, but occasionally the cure takes a long time. 

Fig. 2 shows a kind of lantern which has advantages. The 
globe is small and fitted toa hinge ; it can be cleaned without 
any screws being taken loose. The globe should preferably 
be arranged to lower when it is open, to bring it quite clear 
of the Nernst burner. If this were done, the Nernst could 
be run without any inner globe, using A type burners. At 
the present time I know of no one who makes this kind of 
lantern, but one may hope that something of the kind will 
be available some day. Most fittings makers have their 
standard fittings, which utterly fail to come up to common- 
pense requirements, and they refuse to listen to criticism, 
simply saying that every engineer has different fads, and 
although possibly they may occasionally go so far as to 
admit deficiencies, little is done to improve their patterns. 

Reflectors.—The ordinary designer of reflectors seems to 
be obsessed by the idea that light cannot be reflected 
without sending it back through its source, and most 
so-called reflectors are made on this plan. Actually, 
of course, one cannot reflect light back through a Nernst 
lamp, as the heater, &c., is opaque. Even with the carbon 
filament lamp the inside and outside of the lamp globe soon 
become so dirty that reflection of light through the glass means 
great loss. The first principle of reflection is that as soon 
as the light gets clear of its source, it should be sent on its 
appointed path in the shortest way, and without getting a 
chance to become weakened by having again to traverse any 
dirty glass surfaces. The style of such a reflector is shown 
in fig. 2. This kind of arrangement would give the maximum 
possible illumination in the street, and be immensely more 
effective than the ordinary oyster shell which is usually used 
to reflect the light through the lamp again. Fig. 1 shows a 
kind of reflector which is somewhat common. The sketch 
shows ita shape perhaps more vertical than ordinarily made, 
but it is sufficient to show that a very large part of the 
light can go skywards. 

Its results can never compare with those of fig. 2, only, 
unfortunately, the fig. 2 type does not appear to be on the 
market. , 

Some good might be done by the Nernst Co., if they 
would show a little more enthusiasm in meeting require- 
ments. Thus their delay in providing A-type burners to fit 
the D-type lamps is inexplicable on commercial grounds, 
seeing that bythis means they must have immensely restricted 
their chances of getting street lighting. Not only do the 
A-type burners give a better result for street lighting ; but 
they have, according to common report, a better life, and 
this is something where Nernsts are concerned. 

May one hope that some discussion on the question may 
awaken our friends, the manufacturers, so that they may 
produce fittings more worthy of the traditions of the elec- 
trical industry. 


The Forthcoming Colliery Exhibition. — The third 
International Colliery Exhibition, organised by Mr. H. G. Mont- 
gomery, M.P., will be opened on June 12th at the Royal Agricul- 
tural Hall by the Right Hon. D. Lloyd-George, M.P., President of 
the Board of Trade. We understand that the most up-to-date 
machinery for coal-cutting, washing, hauling, conveying and pump- 
ing will be in motion, and the Exhibition is expected to be 
thoroughly representative of our great colliery industry. A special 
section is to be devoted to life-saving apparatus, and that used in 
the Courrières Mines will be on view. The Exhibition remains 
open until June 20th, and visits will be paid by members of the 
Institution of Mining Engineers, and delegates from mining insti- 
tutions abroad. 
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OUR LEGAL QUERY COLUMN. 


d [Questions addressed. to the Editors for insertion in this column should 
be written on one side of the Free use of fictitious names, é&c., 
may be made. Answers are furnished by a duly qualified lanoyer. | 


" PROSPECTIVE RATEPAYER” writes :—“ I recently wrote to an 

Urban District Council asking whether a certain road was in their 

compulsory area and if there was a supply of current in that road, 
and, if so, what was-the-nature of the supply. The answer, of 
Which I enclose a copy, is, to say the least, somewhat curious. The 

supply it seems is at 230 volts, but there is not any there. Can 

you inform me through your column as to ‘ what is a compulsory 

area’ 2" 

. [Copy REP. x.] 

“In reply to your letter of the 19th inst., I would inform you 
that Road is within our area of supply, but at the present 
time we have no mains in this thoroughfare, nor is it intended to 
extend them in this direction. 

“The supply is continuóus current at 230 volts." 

„% “Prospective Ratepayer" should refer to Clause 21 of the 
schedule to the Electric Lighting (Clauses) Act, 1899. He will see 
from that that a supply authority is only under liability to lay 
mains in streets which may be specified in the special order. If 
a sufficient number of consumers make a request and give certain 
guarantees in that behalf, the authority may be compelled to lay 
mains in other streets (see Clause 25 of the same schedule). | 


THE ELECTRICAL EQUIPMENT OF A 
' PROJECTILE FACTORY. 


Or the many improvements in manufacturing methods within the 
last decade there is probably no one feature that has aided the 
advancement of machine tool drive by electric motors more than 
the rapid development of high-speed tool steel for use with metal 
working machinery. 

A very few years ago, when “high carbon” tool steel was in use 
generally, a cutting speed of 12 ft. per minute was a fair average, 
and the cumbersome mechanical speed-changing devices were ample 
to fulfil requirements at that time. As cutting speeds increased 
with the development of Mushet" and air-hardened tool steel, 
machine requirements became more severe; and with the advent of 
high-speed tool steel the machinery of the past was found to be too 
light to meet the more severe requirements of increased output 
that followed increased speed, and heavier machinery was placed 
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Fic. 2.—A 7-IN. PROJECTILE IN PROCESS OF TURNING IN A LATHE DRIVEN BY A 
10-E. P. TYPE SA Moror. 


f 


in operation. As a consequence, the problem of transmitting power 
became more important as the use of belting and shafting became 
more wasteful and costly with higher speeds and increased power 
demands; and, further, the time and labour spent in shifting heavy 
belts to the various steps of cone pulleys seriously hindered the 
efficient operation of machines. The logical sequence was the 
introduction of the electric motor for individual driving of machine 
tools. Then came the problem of providing a reliable and efficient 
means of controlling the speed of the motor. 


From about 12 ft. per minute the cutting speed of machine tools 
increased to about 50 ft. for roughing cuts on steel, and from 85 to 
125 ft. per minute for finishing cuts. This greatly increased cutting 
speed necessitated perfect control of the motor, so that the machine 
speed could be varicd with each change of diameter of the work, in 
order that full advantage of the improved conditions might be 
realised, 

To meet the demands of such service the Westinghouse Electric 
and Manufacturing Co. developed a new line of direct-current 
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Fic. 1.—10-H. p. Type SA, MOTOR DRIVING A 26-IN. SWING LATHE. 


motors, known as the type SA, with a speed range of four to one on 
a single voltage. The control of this exceedingly wide speed is 
as by introducing resistance in series with the shunt field 
coils. | i 
Both mechanically and electrically the type SA motors are iden- 
tical in construction with the well-known type S motors, with the 
exception of the auxiliary poles and coils. This new feature has 
been introduced to control the field form during the variation of 
field strength necessary to secure so wide a range of speed. 
The auxiliary poles are bolted securely to the frame midway 
between adjacent main poles. The winding 
of the anxiliary poles is connected in series 
with the armature, and produces a magnet- 
ising effect which is proportional to the 
armatdre current. This introduces a factor 
which compensates for the distortion caused 
by armature reaction and field weakening. 
In ordinary motors the effect of armature 
reaction is to shift the path of the magnetic 
flux, weakening the leading pole tips and, 
consequently shifting the neutral point, 
necessitating a backward lead of the brushes 
to obtain a field for sparkless commutation. 
By introducing the auxiliary poles, a com- 
mutating field is maintained in a fixed 
position regardless of load or direction of 
rotation. 
‘The application of the SA motors to 
machine tool drive not only obviates the use 
of mechanical speed changing devices, thereby 
increasing efficiency, but places each machine 
under perfect control of the operator, with a 
much wider range of speeds than can be 
obtained by mechanical methods. 
The practical application of the SA motors 
is illustrated: by a typical installation in the 
new projectile shop of the Firth-Sterling 
Steel Co., at Demmler, Pa., U.S.A. 
The equipment consists of eight 10-H.P. 
iype SA motors, driving eight 26-in. swing 
Bullard lathes; two 15-nH.P. type SA motors, 
each driving a Bullard horizontal boring 
machine, and one 73-H;P. type SA motor, 
direct connected to a Bullard turret lathe. The 
speed of the motors is varied by controllers 
with 21 notches, giving as many motor speeds. 
In addition to the SA motors, there. is a 
35-H.P. type S constant-speed motor belted to 
a line shaft, which furnishes power to a 
group of small machines, including a planer, cutting-off machine, 
centring machine, and two drill presses. 

By following the various steps in the manufacture of projectiles, 
the adaptability of variable speed motors to this class of work is 
clearly apparent. The motor-driven machines are not confined to 
such work in the Firth-Sterling plant, however, as various kinds, of 
machine products are turned out as well, the wide range of speed 
and ease of control being especially adapted to the testing of bigh- 
speed too] steel. 
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different stages of manufacture can be 


. required with uncapped shells. 
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A novel method of checking the efficiency of employés bas 
been introduced by the Firth-Sterling Co., which is made 
possible by the use of electrically-driven machinery. It consists 
in placing, in a convenient position for observatian, a recording 
ammeter arranged to be connected in circuit with any machine 
whenever desired. Previous tests have 
determined approximately the current re- 
quired for a given class of work, so that 
the record of the ammeter indicates wLether 
or not the machine is working up to its 
capacity and the time it stands idle. 

By referring to the illustrations a good 
idea of the appearance of projectiles in the 


gained; and a description of the various 
operations is here given. 

The first step is the making of a steel 
casting similar in form to the finished pro- 
jectile, but somewhat larger in diameter. 
After the metal has hardened it is removed 
from the mould and allowed to cool. The 
casting is then heated to a forging tempera- 
ture and forged by a Bement-Niles steam 
hammer, when, after cooling, it is again 
brought to a red heat, placed in s recep- 
tacle, and covered with lime and allowed 
to remain until entirely cool, the length of 
time depending upon the size of the forging. 
This is the annealing process. 

After annealing, the forging is taken to the 
machine shop and the projection on the 
small end is ¢entred in a centring machine. 
It is then transferred to a lathe, the butt 
end being chucked and the small end 
supported by the centre in tbe tail stock. 
The machining is begun at the point 
of the projectile, the lathe speed being 
decreased with the increase of diameter 
by varying the motor speed, which illus- 
trates one of the many phases of 
machine work where variable-speed motors 
are exceedingly valuable, the operator 
being able to gauge the proper speed by watching the colour 
of the chip. 

After the lathe work is finished, the partially completed pro- 
jectile is placed in a cutting-off machine, and the unfinished end, 
which is clamped in the chuck, is removed. The work is then 
transferred to a horizontal boring machine, where the recess or 
chamber for the explosive is bored out. The chamber is threaded 
near the butt to receive & plug, in the centre of which is a smaller 
plugthrough which the fuse to be ignited by the firing charge is 
inserted. The fuse communicates with the explosive at a predeter- 
mined time interval, causing the projectile to burst after entering 
the object at which it was directed. 

At two points on the barrel of the projectile the diameter corres- 
ponds to the bore of the gun; at a third point, near the large end, 
a groove is cut in the barrel into which a copper band is hammered, 
which, when finished, is slightly larger in diameter than the bore, 
80 that it engages in the rifling and gives the projectile a rotary 
motion. 

A groove at the butt provides a means for removing the projectile 
if, for any reason, it is not discharged after having been placed 
in the gun. 

The point of the projectile is covered by a soft steel cap whicb 
enables it to penetrate the plate with a much lower velocity than is 


FORGING AFTER 
AND THE SAME AFTER 


Fic. 4.—Vizws or 8-rw. PROJECTILE FORGING ; 


TURNING ; COMPLETED PROJECTILE; 
PENETRATING AN 8-IN. ABMOUR PLATE. 


The cap is held in place by wire driven into a recess formed by 
the coincidence of a groove cut in the interior with that of a groove 
cut on the point of the projectile. The treating or hardening 
process to which the projectiles are subjected after machining is 
Dot made public, 


The; opportunity of comparing the relative’ outputs of similar 
machines performing the same class of wcrk in tbe same manufac- 
turing plant rarely presents itself in as forcible a manner as in the 
Firth-Sterling plant. The old projectile shop still uses belt-driven 
-lathes, some with wide belts.” These;belt driven lathes{are mach ines 


Fic. 3.—15-B.P. Tyre SA Moro&R privina HonizocTAL Borina MACHINE, 


BORING OUT A PROJECTILE, 


of the same type as the motor-driven lathes, and the results of some 


very interesting tests of the number of projectiles finished in ten 


bours show conclusively the greatly increased efficiency of the 


motor-driven machines. 


Diameter of projectile ae .. 6 in. 7 in. 8 in. 
Number of projectiles finished in 
10 hours, motor-driven lathe ... 38 32 25 
Number of projectiles finished in 
10 hours, belt-driven lathe du 2f 21 17 
. 407 52:3 47 


Per cent. increase 
Average increase in output, 46:6 per cent. 


The belt-driven lathes will eventually be changed to mótor drive, 
which can be accomplished by adding an inexpensive mounting for 
the motor. The shop with the motor-driven machines presents a 
clean and light 5 the absence of belting, with the excep- 
tion of tbat driving the group of small machines, is a noticeable 
feature, which naturally aids in cleanliness and gives unobstructed 
light, both natural and artificial. 


i 


THE MUNICIPAL ELECTROLYTIC HYPO- 
CHLORITE PLANT AT POPLAR. 


—— — QÀ— Hát —ÓÓ 


THE mention of the word hypochlorite in connection with 
disinfection at once brings to mind the experiments of 
Hermite at Worthing, and Woolf in New York in 1894-7, 
together with the Hermite installations at Netley and 
Ipswich, the electrozone plant at Maidenhead (where first 
Woolf,and afterwards Crawford, electrolysers were used), and 
the recent oxychloride plant at Guildford. The present 
municipal installation at Poplar stands in an entirely different 
category from any preceding plants. All previous installations 
were devised and installed either for direct sewage treatment 
or for sterilising sewage effluent. Experiments of the first 
class are seemingly doomed to failure, on account of the 
large quantities of chlorine required for oxidising organic 
matter. Experiments of the second class have a better 
prospect of success, as exceedingly minute quantities of avail- 
able chlorine are required for sterilising effluents. 

The present installation at Poplar has, however, nothing 
to do with sewage disposal, but has been installed by Messrs. 
Geipel & Lange to the order of the borough council on the 
recommendation of Dr. F. W. Alexander, their Medical 
Officer, for the purpose of supplying & cheap disinfectant for 
municipal use within the borough, in substitution for dis- 
infectanta made from the coal tar derivatives, which are slow 
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in action, and thus often wasteful to use. For instance, in 
flushing the gutters in streets with such disinfectanta, they 
generally run down into the sewers having done very little 
useful work. At Poplar, therefore, each water-cart Das five 
gallons of the hypochlorite solution, added from a small 
tank fixed at the top to the 400 gallons of water it contains. 
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This solution is practically instantaneous in its sterilising 
action, and is distributed in bottle form to houses where 
any case of infectious disease exists. ° 


It is difficult at this stage (after only a few months of | 


working, the early weeks of which were spent in tuning up) 
to speak definitely of the commercial saving of the new policy. 
Last year the Public Health Department spent some £450 
on disinfectants. This year, without any increase in the 
staff of the department, 185 gallons can be produced at. a 


So much for the general question of the utility of such 
plants. On the electrical and electro-chemical sides this 
particular installation presents several interesting features. 
The accompanying illustrations show the plant employed. 
A small shed has been erected on some vacant ground adjoin- 
ing the electricity supply works, and in this are installed the 
electrolysers, mixing devices, and the simple apparatus used 
in taking tests. The whole is equipped for an output of 
185 gallons during an eight-hours’ day. Current is obtained 
from the supply station, and an adjustable resistance, placed 
in series with the electrolyser, is regulated so as to maintain 
a constant pressure of 225-230 volts across the terminals of 
the electrodes. Taking the installation step by step, mention 
must first be made of the two saturators, one for sodium 
chloride and one for magnesium chloride. Each is filled 
with salt, and water is allowed to trickle through. The 
saline liquids are then mixed in a separate storage tank in 
the proportion of 20 parts of saturated magnesium chloride 
solution to 100 parts of saturated sodium chloride solution. 
Water is then added and the specific gravity of the whole 
reduced to 1:100. Immediately below, and in front of this 
storage tank, is the electrolyser, which is arranged in four 


TABLE I. 
Viet n NN 
iren !' Approximate 
St l ramme OPE. 
Tem- panes Mr | viel sealable: 
—— | "erature available amp.-hr. for: hlori e 
| im^F. | chlorine ' electrode | , chlorine per . 
' | | per litre. | Mois Hue j to tier. 
ume —— — = 6 pp cm — , er PR ie A e, — — — | 
| 
End of firstitier  ... 71 | 1:186 822 137 
End of second'tier ... 79 | 2148 ' 666 111 
End of third tier ... 85 30057 630 105 
End of fourth,tier ... 92 | 3975 


636 106 


tiers on banks of -slate, each tier containing 10 series of 
electrodes arranged in series, the four tiers being connected 
in series across the mains. Each tier contains a partition 
running lengthwise down the middle, which isolates the gets 
of electrode couples from one another. "The electrolyte runs 
along from left to right between the first set of five couples, 


SWITCHBOARD AND VARIABLE 
RESISTANCE. 


cost of 58. 7d. for electricity and chemicals. Of this volume, 
125 gallons is available for street watering, and 60 gallons 
for public distribution. During wet weather, when the 
water carts are not required, the plant is, of course, not 
worked every day. Indirect improvements, which can only 
be ascertained after comparing the statistics of several years, 
and which manifest themselves in a higher standard of 
general health and in reduced rates of mortality, cannot in 
any case be expressed in coin of the realm. 


STORAGE TANK AND ELECTROLYSER. 


MAGNESIUM CHLORIDE AND SODIUM 
CHLORIDE SATURATORS. 


and returns from right to left between the second set of five 
couples to a small weir, whence a pipe leads the liquid into 
the next tier. Each electrode couple consists of two plain 
cathodes of zinc, and a central anode of platinum wire wound 
upon and threaded through a slate slab. The distance 
between the anode frame and the zinc cathode is about 
7 centimetres. In its passage from stage to stage, the elec- 
trolyte undergoes decomposition, the chlorides being con- 
verted into hypochlorites ; the proportion of tne available 
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chlorine present is as shown in Table I. and the accompanying 
diagram. At the same time the temperature of the elec- 
trolyte also rises. On the occasion of our visit to this 
plant, the temperature of the incoming electrolyte was 62?.F. 
In the foregoing table the yield is stated for each tier 
separately. The over-all efficiencies are— | 


Per ampere-hour ... 0:689 gramme 
Per Kw.-hour 114:7 grammes. 


The daily output of the plant during a normal working 
day of eight hours is 185 gallons (or 832°5 litres) of a 
solution containing 4 grammes of available chlorine per 
litre. The daily working costa for electricity and 
materials are 5s. 7d. Reckoning the cost per kilogramme of 
available chlorine produced, the component items are 
approximately as follows :— 


8:564 Kw.-hours at 11d. sa 12:96d. 
25 lb. sodium chloride at 20s. per ton 3:33d. 
& ]b. magnesium-cbloride at 688. per ton 2:66d. 

"Fixing" materials used to render solution 
stable Lus As os s se 2°33d. 
51-984. 


The fixing materials mentioned above, form one of those 
trade secrets, which, nominally secret, are known by most 
manufacturers concerned. We have been requested not to 
rpecify them in this case, but we can point out their efficacy. 
In place of the exceedingly unstable solution produced in 
the Worthing experiment, the liquid now available at 
Poplar exhibits a very striking stability. Kept in corked 
carboys and bottles, and shielded from direct sunlight, the 
following figures show the satisfactory condition of the 
resultant fixed product :— 


TABLE II. 
Initial strength Strength on occasion of 
and date. subsequent test. 
Grammes Grammes 
per litre. per litre. 
5:842 23/2/06 5:129 3/5/06 
3:785 122/00  « 3785 3/5/06 
4:297 23/3/06 4:297 /5 06 
4'184 13 3,06 4184 3/5.06 
4416 5/3, 06 4416 3,9/06 


One claim in regard to the process cannot, we think, be 
sustained. Mons. Hermite's view is that the sodium 
chloride in the solution does not undergo decomposition, 
but that only the magnesium chloride is converted into 
magnesium hypochlorite. 
ELECTRICAL REVIEW representative an ingenious and 
interesting suggestion by Dr. W. R. Hodgkinson as to the 
reactions occurring during the electrolysis of magnesium 
chloride. Assuming that magnesium chloride is more 


easily decomposed than sodium chloride, one has at once the. 


migration of the magnesium ions to the cathode and the 
chlorine ions to the anode, with the following reactions :— 


= 1 4 
Mg , Ch 
/ N 
> 4 
4H. 0 2 H 0 
| | 
Y Y 
Ha {MeOH 2 HCl = Mg Ch + 2 H. 0 
OH v H. 0 o CI 
H. [MoH 2HC1O} = Hot Me gg 


The magnesium ions combine with water, forming 
magnesium hydrate and liberating hydrogen. The magne- 
sium hydrate, on encountering the chlorine in the forms of 
hydrochloric and hvpochlorous acid, gives magnesium hy po- 
chlorite Mg (OCI) (OC) and magnesium chloride. Tem- 
perature, concentration and current density modify the 
respective quantities. 


Football.—At the Manchester Corporation depót on 
June 1st, Mr. A. R. Fearnley, general manager of the Sheffield 
Corporation Tramways, and president of the Municipal Tram- 
ways Amateur Football League, preeented the shield and medal» 
to the Manchester team, which headed the league last season. 


Dr. Alexander showed to the 


THE NEED FOR SYSTEMATIC METHODS 
IN THE CONDUCT OF ENGINEERING 
WORKS. 


Br W. O. HORSNAILL, A. M. I. Mech. E., A. M. I. E. E. 


PE — — — 


MANUFACTCRING operations are often succesgfully carried 
on in small engineering works by the aid of good memories 
on the part of the manager and foremen, together with the 
assistance afforded by any reminders which may be received 


from customers during the progress of the work. With such 


undertakings as these, difficulties begin to arise when 
business has expanded to a point at which no ordinary 
memory can retain its grasp over what is going on. 
Mistakes crop up, orders are forgotten, and deliveries fall 
into arrear or out of their proper sequence. Troubles of this 
nature are certain to obtrude themselves under such con- 
ditions, and unless the evil be effectively dealt with, dis- 
satisfied customers and diminishing profits will inevitably 
result. 

Firms of the above description willingly admit the need 
for system in conducting the commercial and financial part 
of their business, and they cheerfully submit to a consider- 
able expenditure on elaborate account books-and the numerous 
printed forms which are considered necessary to the recording 
or carrying out of all operations in connection with buying 
and selling. No reliance is placed on memories in this 
department ; every detail is carefully put down in black and 
white. Yet when the same principles are suggested for the 
record and control of engineering operations, they are . 
designated hopeless red tape, and opposed accordingly. 

In the accountant’s and cashiér’s departments money is- 
directly dealt with, and the need for accurate records is 
apparent to any man of business, but in the manufacturing 
operations, in which time is handled instead of money, it is 
often difficult to convince such men that as much care should 


be exercised over the instructions and records of work to be 


done as is taken over the payment of accounts or the sending 
out of invoices. 

Apart from the danger of mistakes, another strong reason 
in favour of the adoption of black and white instructions 
and records is the almost entire absence of disputes when 
guch methods are in use. |j 

To the uninitiated, the rule that all intercourse between 
departments shall be in writing or confirmed by notes, would 
appear to involve a considerable waste of time; but an 
example often met with in actual practice will show the con- 
trary to be the case. 

We will suppose that, in connection with some order in 
progress, the work has to be stopped pending alterations 
desired by the customers, and that a fortnight later it is 
settled that no modifications are required : therefore, the 
work can proceed as originally laid down. 

Such instructions as these should be written by the chief 
dranghtsman on a printed manifold form in a few seconds 
and dispatched by a boy to the shop manager, who will 
notify the foreman concerned in a similar manner, complete 
records being thus kept of exactly what has been done. 

If, on the other hand, verbal messages are given, much 
more time is taken up, and the absence of: records and con- 
sequent risk of dispute remain. In a case of this description it 
will be necessary to find out exactly how far the work has 
proceeded with a view to advising the customer as to the 
delay and expense, which will be involved if alterations are 
made. Such a message and inquiry cannot safely be 
entrusted to a boy, therefore the chief draughtsman will 
probably elect to interview the shop manager himself, neces- 
sitating & waste of time by both parties concerned, and a 
period of partial inaction in the drawing office, owing to the 
absence of control. 

If the matter were always to end at this point, the verbal 
method, where the distances are not great, might struggle 
on with some show of success, but, unfortunately, complica- 
tions are certain to arise; the last message authorising the 
work to proceed, is perhaps given to the shop manager in 
the midst of instructions to foremen and others, and some- 
times under such conditions he will forget all about it or 
misunderstand the order number, resulting in an expensive 
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mistake and the possible loss of a customer. In such a case 
it is extremely difficult to fix the responsibility, as both 
parties will be quite certain that they are in the right, and 
no record is forthcoming to settle the matter. l 

Instances such as the above are not at all uncommon, and 
there is no doubt whatever that where they can be dealt 
with by notes, it is the quickest and most satisfactory 
method of procedure. If a discussion be absolntely neces- 
sary, the point agreed upon should always be confirmed in 
writing, duplicáte copies being kept in all cases. 

For important instructions from the drawing office to the 
shops, it is even desirable that some form of acknowledgment 
should be adopted. | 

This plan has been successfully carried out in a lurge 
works in the following manner :— 

A card is allotted to each order passing through the 
drawing office, containing a list of the drawings, sketches 
and instructions required for shop use: These cards are 
gent out attached to the items marked upon them as they are 
ready, and the shop manager or his deputy initials and dates 
each line on the cards as the matter is received, the cards 
being immediately returned to the drawing office. Such u 
plan takes up very little time, and is found in practice to 
save many. disputes and to work quite smoothly. If no 
acknowledgment be given, misunderstandings as to receipt 
will often arise, and the difficulties thus occasioned take 
up far more time than is occupied by the procedure 
described above. : 

The extended use of printed forms is also put aside by 
some managers as savouring of red tape, but such forms are 
of the utmost value in saving time. In the first place, a great 
part of an instruction or message can be printed instead of 
being written, and, secondly, spaces can be arranged for order 
numbers, type of machine, &c., thus ensuring that no 
references are ornitted. | 

Instructions, which are completely written, are continually 
being returned for. further information, thus wasting time 
and patience ; moreover, juniors, who can be trusted to fill up 
a printed form correctly, could not be relied upon to do this 
work without such tassistance as is provided by the letter- 
press, and where manuscript instructions are in use, more 
expensive men are required to produce them. 

The Post Office may. be taken as an example in which 
printed forms are used for every conceivable purpose, and it 
is quite clear that the enormous amount of work dealt with 
could not be handled in any other manner ; junior assistante 
are enabled by this means to transact business, which they 
often do not understand, and which could not be entrusted 
to them in any other way. It may be contended that long 
delays occur in settling disputes as to liability for failure to 
deliver postal matter and so forth, and this, no doubt, often 
is the case, at the same time it cannot be denied that an 


immense business is correctly and promptly transacted with 


the aid of printed forms, which would be impossible without 
them. 

In conclusion, it may be laid down that :— 

1. Systematic methods are necessary to the success of any 
moderate sized or large engineering works. 

2. A system should only be adopted after exhaustive con- 
sultations hetween the heads of departments, who have to 
nse it. 

3. As little alteration as possible should be made in the 
methods agreed upon after they have once been put to work. 


German Commercial Questions.—Among the ques- 
tions discussed at the recent annual meeting of the Association for 
the protection of the economic interests of the German electrical 
engineering industry, may be mentioned that relating to property 
reserve in machinery and apparatus sold by producers. This pro- 
blem has hitherto played a prominent part in sale transactions, but 
the reserve of sellers has recently been rendered of no effect by a 
decision of the High Court. The Association decided in these cir- 
cumstances to inake representations to the legal authorities on the 
subject, and adopted a resolution conceived iu this respect. Herr 
Hactfner, of Frankfort-on-Main, submitted a report on the estab- 
lishment of a voluntary court of arbitration for the settlement of 
dixputes in regard to protection of trade marks. A scheme for the 
creation of such a court was approved by the mecting which took 
place at Frankfort-on-Main, | 


CORRESPONDENCE. 

Letters received after first post on Wednesday morning cannot appear 
until the following week. Correspondents should forward their com- 
munications at the earliest moment. No letter can be pub- 
lished unless we have the writer’s name and address in our possession. 


The Single-Phase Induction Motor. 


By this time, I fear, both Mr. Fynn and other readers 
(if any) of this correspondence will have forgotten what it 
was all about. However, before it is concluded, I should 
like to endeavour to discuss the value of the no-load current 
in the single-phase induction motor. A discussion by the 
geometrical method involves a good deal of difficulty, so to 
avoid further delay, I have made use of Mr. Steinmetz's 
symbolic method, wherein all difficulty disappears. Further 
study, no doubt, would reveal a suitable geonretrical method. 
Let, therefore :— 

I be the primary current, 


I; „ secondary or armature current, 
I, „ stator magnetising current, 

„ „ Secondary resistance, | 
„„ ratio speed/synchronism. 


In order to harmonise our system with Mr. Fynn's 
diagrams, let us take a horizontal line measured from left to 
right as our real axis, and a line measured vertically down- 
wards to represent the 7 axis. 7 will then represent a clock- 
wise rotation of 90°. Thus multiplying a quantity by) 
causes it to lead by 90°. 

Let — 1; / z lagging 90° behind 10 be the E. M. F. E T 
induced by the current 10 (7.e., by the flax u) in the secondary 
circuit. | 

Here z, is the reactance of the secondary circuit due 
to the flux M alone, i.e., if p is the coefficient of mutual 
induction between primary and secondary circuits, z, = 2 N p. 


T? ; 
Of course, p. = ES 107" and M = 1, Tip, so, on substi- 


tuting these values in the equation E T = — 10% To we 


obtain, with the exception of a constant, intentionally 
omitted before, the same expression for E T used: previously. 

Let —1, J zı lagging 90° behind 1, be the k. M. F. E 8 
induced by the leakage flux M, in the secondary circuit. If 
A, be the coefficient of self-induction of the secondary 
circuit due to the secondary leakage flux alone, we shall have 
1 = 2 NAI. ` 

We know that the E.M.F. E R is opposite in phase to 10, 
proportional to the speed, and equal to E T at synchronous 
speed. Hence the expression for it must be — 10 k Te 
Similarly x R, must be expressed by — II X z, i 

In the circuit D D, therefore, we have the E.M.F.’s 
10 k x, and — 1, k r, and dividing by the total impedance 
of the circuit rg + 7 (To + 21), we get the current in this 
circuit — 

— 10 * 70 — II kn 


i ep See Ee Te — ane, 


To k Zo 
7 TJ (Zo + 4) 


Tj ti C + 210 
o hka | | 

7, + J (to + n) 

(Perhaps I ought to remark that the interpretation of j as 

a clockwise rotation of 90? rather than a counter clockwise, 

as used by Steinmetz, leads to the use of r + j x for an 


' impedance rather than the r — jz of Steinmetz.) The right- 


hand side of the above equation corresponds to the hypothesis 
that each E.M.F. produces its own current, and the left-hand 


side to that, that the E.M.F.'s are compounded and then 


regarded as producing a resultant current. This equation 
was given in my previous letter, but Mr. Fynn has so far 
failed to point out wherein it is incorrect or inapplicable. 
The E. u. F. E B is in phase with the current 
( UAE E. 
Mere T, +J ( + 4) 
I^ k2 V% (vy + 71 
Ti + J 420 + i 
The k. u. F. E B, is in phase with the current 
" I4 k zi 
12 . ms ̃ —qÄ?T—— ere — e. 
"cJ + ) 
I, A? 1 (20 + 71) 
EB, zi IN ( i sm we Eh e Cu 
1 2 ( o + D T+) (ry + i). 


Hence EB = Hh k (£o + 71) = 


]Ience 
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Thus, the total k. M. F. in the armature axis will be— - 


] k? ra (In + 71) ) 
| 0 ? r, cJ (ro + 27) 
5 KB ri (Jo + 7) 
gard (r + 7 +e t5). | o l 
I T ja, Ta +) (29 + 7) (1) 


by Kirchhoff's law. P 8 
In a diagram which I have denoted fig. b, in order to 

follow on after Mr. Fynn's diagrams, all the above F.M.r.'s 

are shown. I have endeavoured to combine Mr. Fynn's 


figs. 1 and 2 in order to show their identity. In order to 
simplify the lettering I have placed the E at the centre of 
the diagram. Mr. Fynn has inadvertently given the same 
name E B to two distinct E.M.F.'s in figs. 1 and 2, as I have 
called the latter E B!. It is unnecessary, I think, to discuss 
the question of the identity of figs. 1 and 2 further, as fig. 2 
is, in any case, a great advance on fig. 31 of his I.E.E. paper, 
and he now admits the importance of the action to which I 
drew attention. 

Returning to equation (1), we have, on transposing, 
multiplying both sides by r + 7 (7) + 7), and dividing by 
the coefficient of rj, — - T 

71 1 CN.) td ta ＋ K ralo + 21) 

(Tg + / 71) (2 +7 (09 + zı) ) + Hi (ro dn) 
rearranging ‘a little— | 
Ta 70 — (1 — k?) ra (7s Ton) = 


Ij = — Ig 


= I L | I OCC gk 8 
f 7 ir, HI C = Q — £)n (o dn)" 
or, dividing by ra, and putting x = 1, 
ze — 10 J To a 
7, + J (To T n) 
This gives us the value of the armature or secondary 


current at synchronous speed. We see that if we neglect 7, 
and z, we get I = — JI, or the secondary current is equal 
and opposite to the magnetising current, and hence the 
primary current must be double the magnetising current. 

In the general case since I, consumes a primary current 
equal and opposite to itself, we have for the no-load 


current. — 


Er 
100 = I 1 Bu e 
och (te 


If » be the primary resistance, and ." the primary leakage 
reactance defined in a similar way to .r,, we have in general 
for the stator circuit the equation 
Ey — I(r + jæ) 

Ig — A d 
a» -4 9 

Substituting this value and remembering that at syn- 

chronism 1 == Ig, we get, after a little transformation— 
Mis 


70 

Zr ¾ Ä Ws s. 75 : ) 

e T +7 (Ug 4 T) ( 72 +f (ro +) 

This formula, I think, answers all Mr. Fynn’s queries as 


to why secondary resistance lowers the no-load current, &c., 
while, of course, at the same time it raiscs the power factor. 


The above investigation takes no account of the 
mechanical losses, and gives us the current at synchronous 
speed, which is, of course, not necessarily the no-load speed, 
except in the ideal motor, which we consider as a limiting 
case. These mechanical losses. and the fact that the no- 
load speed may be materially less than synchronism, account 
for the fact that in some motors the no-load current exceeds 
twice the magnetising current. For an exceedingly beau- 
tiful investigation of the value of the no-load current by 
the theory of the rotating field, I would refer Mr. Fynn to 
S. P. Thompson’s “ Polyphase Electric Currents,” second 
edition, or to Vol. II of the latest edition of his * Dynamo- 
Electric Machinery.“ 

In conclusion, I should like to say that I am very sorry 
that Mr. Fynn should feel hurt by any remarks in my last 
letter, which were by no means intended in a personal sense. 
I merely intended to convey that I thought Mr. Fynn had, 
in his theory, omitted to discuss some rather important 


pointe. 
f F. Creedy, 
Bradford, May 11/4, 1906. 


Electricity aud Gas v. Smoke. 


Your issue of May 23rd contains an article by Mr. C. 
Alfred Smith, dealing with a paper which I read before the 
Society of Árts a few weeks ago. As Mr. Smith is at some 
pains to show that I cannot claim any great originality for 
the general idea of my paper, I should like to mention that 
in an earlier essay on the same subject* I was careful to 
state that I had been anticipated by Prof. Unwin, and 
that, in the course of a recent correspondence in the Journal 
of Gas Lighting, I gave due credit to Prof. Burstall and 
other pioneers in the field of gas transmission. 

As Mr. Smith seems to regard as unduly pessimistic my 
apprehension that “at no very distant date a cheap and 
abundant supply of coal, such as we enjoy to-day, will have 
become a thing of the past, it may not be out of place to 
quote a passage from the final report of the Royal Com- 
mission on Coal Supplies which bears on this point, and 
which is in some danger of being overlooked. The Com- 
missioners refer to the conclusions arrived at by the District 
Commissioners, and go on to say: In view of this opinion, 
and of the exhaustion of the shallower collieries we look 
forward to a time, not far distant, when the rate of output 
will be slower, to be followed by a period of stationary out- 
put, and then a gradual decline." I quite agree with Mr. 
Smith that, when ethical considerations clash with questions 
of £ s. d., the former are apt to go to the wall. In the 
present case, however, regard for posterity, and consideration 
for our own pockets, convenience and health, happen for 
onee to point in the same direction. 

He expresses the hope that it will be possible to challenge 
the figures—namely, 1d., 3d. and 4:89d.—which, for the 
purpose of comparison, I assumed as the manufacturing costa 
per 1,000 cb. ft. of Mond gas, water gas and coal gas 
respectively. Mr. Emile S. Mond has already, in a letter to 
the Journal of the Society of Arts of April 13th, taken 
exception to the cost assumed for Mond gas, and shown that, 
with bituminous slack at 68. and 3s. 6d. per ton respectively, 
it could be made for very much less ; but, as I pointed out 
in a letter to the Journa! of April 20th, the adoption of 
these prices for slack would bring about a corresponding 
reduction in the price of coal gas, which would thus maintain 
the position which I had claimed for it as the more 
economical medium for long-distance transmission. 

Mr. Smith's chief criticism of my proposals, namely, that 
my estimates of cost and allowance for leakage are high, is 
gratifying, inasmuch as my object throughout was to under- 
state mv case rather than run any risk of overstating it. 

As he is not prepared to accept that part of my scheme 
which provides for utilising the terminal pressure of the gas 
for generating electricity and for cold production, it may be 
well to supplement here the very brief explanation of it 
which is given in the paper. Allowing for transmission pur- 
poses a drop of 250 lb., we may either compress to 250 lb. 
(gauge) and deliver at zero, or compress to 500 lb. and drop 
to 250. The latter alternative requires only 23 per 


* ^ How to Prevent Smoky Fogs” (Sanitary Publishing Co.). 
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cent. more power than the former; while it increases the 
delivery by 67 per cent., the amount of gas transmitted 
per H.P. expended in compression being increased by 36 per 
cent. The additional power thus pays handsomely for 
itself in respect of gas transmitted, and the pressure at 
which the gas is delivered is a clear gain, representing 
no less than 81 per cent. of the power expended in com- 
pression. | | 

Seeing tbat ice is already made commercial bv the 
expansion of compressed air, there should be no insuperable 
difficulty in utilising the expansion of the gag for the same 
purpose. If the latter contained any large proportion of 
condensable hydro-carbons, serious trouble would doubtless 
be caused by deposits in the motors and pipes; but it is 
by no means certain that the constituents in question would 
be present in any considerable quantity in a gas made 
without regard to illuminating power, or that, if originally 


present, they would not be recovered before transmission. 


These are questions of gas manufacture rather than of 
engineering: and, in view of the somewhat novel character 
of this part of my scheme, I did not feel justified in taking 
any profits from it into account in arriving at the price at 
which gas might be sold in London. | 

It is gratifying to learn that, irrespective of any possible 
profits from this source, your contributor regards my case 
in favour of cheap gas as proven. | 

Arthur J. Martin. 


West minster, May 30th, 1906. 


Thermit Welding on the Colombo Electric Tramways. 


We are forwarding you by to-day’s mail, a photo 
of a joint being welded by the Thermit process in connection 
with the relaying of the track of the Colombo Electric 
‘Tramways, as we think that the photo, which is that taken 
by a professional, and not faked” in any way, would be 
likely to be of interest to you. 


The Colombo Electric Tramways were commenced in 


January, 1898, at which time Messrs. 
Kincaid, Waller & Manville were the 
consulting engineers, and the rails then 
laid were 65 lb. per yard, which are, 
at the present time, being replaced 
throughout by British Standard Section 
No. 2 rails, weighing 95 lb. per yard, 
except on curves, where we are using 
101 Ib. rails. 

The old rails are being utilised as 
transverse sleepers, cut into suitable 
lengths to suit the gauge (3ft. 6 in.), 
and placed at interval of 11 ft. 6 in., 
inverted and secured to the flanges cf 
the new rails by means of bolts and 
bevelled washers. In addition to the 
transveree sleepers described above, tie- 
bars are used at intervals of 5 ft. 3 in. 

The Thermit system for welding 
joints has been adopted except on 
curves, where the track is fish-plated, 
and use made of sole plates 2 ft. 6 in. 
long, cut out of the 95 lb. rail at each 
joint. 

The contract for the supply of 
rails has been placed in the hands of , 
Messrs. Bolckow, Vaugban & Co., and 
that for special work, intersections and 
crossings to Messrs. Hadfields. | 

The existing system consists of two routes, each approxi- 
mately 34 miles in length, all double track, and a rolling 
Stock of 36 cars, the bodies of many of which have been 
built locally. 

Trusting that the foregoing remarks will prove suffi- 
ciently descriptive to give you some idea of recent progress 
in Colombo. 

The Colombo Electric Tramways and Lighting Co. 
Agents: BousTEAD BROS., 


l p. L. H. Combe. 
Colombo, May 9th, 1906. 


Cable Jointer.“ 


THERMIT WELDING ON THE COLOMBO ELECTRIC TRAMWAYS. 


. Musical Jointers. 


As an interested reader of the ELECTRICAL Review, I 
chanced to observe in the columns of your last issue an 
advertisement inviting applications for the position of 
The advertisement contained the usual 
conditions under which the vacancy was to be filled, but not 
without stating that a musician was preferred. 

After meditating joyfully upon this sign of the flourishing 


condition of the electrical industry, the question occurred to 


me as to which of the following would be the most success- 
ful candidate :—The man who knows that the most usual 
form of interrupted cadence arises from the progression of 
the dominant to the sub-mediant cbord, and that the 
determining chords of a plagal cadence are the sub- 
dominant and tonic, and who has but an elementary know- 
ledge of the process employed in uniting two pieces of meta], 
or other conducting material, for the purpose of passage of 
electricity—or, the full-fledged jointer who can play the 
month-organ or Jew's harp. ! 

We may expect a time, not far hence, to see after the 
signatures of our engineers the letters F.R.C.O., L.R.A.M., 
Mus. Bac., L.T.S.C. in addition to the conventional 
A. M. I. E. E. 

I hope the successful candidate will be good enough to 
notify us through the “ Central Station Engineers column, 
that he may enjoy our congratulations. 


Witteystnbb. 


Separation of Oil from Feed Water. 


Referring to the correspondence in your last issue on the 
subject of Separation of oil from feed watef, our attention 
has been drawn to the letter from Mr. P. J. Pringle, and 
following the eame, the letter by the Borough Electrical 
Engineer of Ipswich, and as it might be taken by readers 
that the-second letter also alluded to the Harris-Anderson 
purifier, we thought that perhaps you would permit us to say 
that the plant described by Mr. Ayton was not one supplied 
by ug, nor working with the reagents we use or the filtering 


medium we have found to be so successful. As your corre- 
spondent, “ Onlooker,” throws doubts on the efficiency of 
any oil-separating apparatus, we enclose a list of the principal 
installations we fitted in the last 12 months, and he or any 
of your readers will be quite at liberty to communicate direct 
with the engineers-in-charge, who would doubtless give an 
unbiassed opinion. 


The Harris Patent Feed Water Filter, Ltd. 
ANTHONY Harris, Managing Director. 


Greenock, June 5th, 1906. 
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Meter Losses. 


With reference to Consumed’s” legal query: if the 
shunts of the secondary meters were connected to a light 
lead from the feeder, the difficulty of shunt loss could be 
overcome. If there were 10 meters, each taking, say, 
4 watts (at 200 volts), the units per day would be about one. 

Ritem. 


BaLANCING.—À correspondent asks what firms make 
adjustable stands for balancing both large and small rotors 


and armatures. 


LEGAL. 


Tae GENERAL ELECTRIC Co., Lrp., v. JONES. 


Ix the Court of Appeal on Monday, May 2xth, Lords Justices 
Vaughan-Williams, Stirling and Fletcher Moulton had before them 
an appeal by the plaintiffs, the General Electric Co., Ltd., from an 
order of Mr. Justice Sutton in an action brought against Thomas D. 
Jones, trading as David Jones & Sone, Exchange Buildings, 
Swansea. 

Mr. SHEARMAN, K.C., who appeared with Mr. Maugham for the 
appellants, said the appeal was from an order refusing an applica- 
by the plaintiffs that the action be remitted to Mr. Pollock, official 
referee. Having regard to the nature of the action, he submitted 
it was not one which could possibly be tried by a jury either in the 
Principality or in London. The action arose out of a contract. 
The plaintiffs undertook to fit up electrical plant for pumping, 
ventilating, hauling and other purposes in the Cawdor and Marnant 
Collieries, owned by the defendant. Plaintiffs were nine months 
in occupation doing the work, and at the end of that time defendant 
gave them notice to quit, alleging that their work was defective and 
useless, and that, as a result, the mines became flooded. Plaintiffs 
replied that the floods had nothing tu do with breakdown of their 
work, but were due to the breakdown of thedefendant's own apparatus. 
There were two or three consolidated actions, and the total sum 
claimed by the plaintitfs was £6,500. After turning the plaintiffs out of 
the works, the defendant sold his collieries, and the plaintiffs had not 
got a penny of money up to the present for the work they had done. 
There were about 100 invoices, which set out a multitude of details. 
The defendant said that in July, 1904, he was proprietor of the 
collieries, and that the plaintiffs agreed to supply him with a com- 
plete electrical equipment for pumping, ventilating and other 
purposes connected with the colliery within a period of eight weeks. 
Defendant further said that he had no knowledge of electrical 
machinery, and relicd on the plaintiffs! skill and judgment. 
Plaintifs, defendant went on state, continued their attempt to 
equip the colliery until Julv, 1905, and he alleged tbat their 
machinery was useless and a total failure, and that their work had 
been negligently, improperly and unskilfully done, and that 
plaintiffs’ breaches of contract had resulted in the Cawdor Colliery 
being flooded and damaged. That was a remarkable plea, having 
regard to the vast businexs done by the plaintiffs, The counter- 
claim of the defendant alleged damage, and if he were right, it 
would involve an extraordinarily complex inquiry. 

The hearing was resumed on Tuesday, May 29th. Mr. SHEAR- 
MAN, continuing his arguments on behalf of the appellants, sub- 
mitted that it was abundantly clear the substantial issues of the 
case could not be tried before a jury. "The only just way was to let 
the question be tried once and for all slong with the counterclaim 
ax to the price of working coal and as to negligence involving 
scientific aud probably also local investigation. Large bundles of 
correspondence between the parties had also to be considered. 

Mr. Mavucuam followed on the same side, and submitted that on 
the counterclaim alone the case could not conveniently be tried 
before a jury. 

Lord Justice Morro thought that the defendant did not say 
that all the goods were not worth the price at which they were put 
down in the invoices. The good« they objected to as goods 
amounted to no more than about £300. 

Mr. MkacEn, who appeared with Mr. McHarpy for the defen- 
dant: What I say is that the whole equipment, lock, stock and 
barrel, is useless to us. I do not object to the goods, article by 
article, but put altogether they do not constitute a complete elec- 
trical equipment for my colliery. 

Mr. MavGHam said that if the defendant admitted that, except 
as to £200 or £300 worth of goods specified, the goods as goods were 
Worth the price at which they were supplied, that very much 
lightened the case. The matter now practically resolved itself as 
to the questions in the counterclaim. Defendant alleged that the 
goods were of no use to him, and that the goods as delivered consti- 
tuted a breach of warranty. There was an issue as to when the 
Plant should have been completely installed. The amount payable 
on the claim and counterclaim must rest on the balance of expert 
cvideuce as to what was reasonable having regard to the conditions, 
"Pou evidence as to defects in installation, and upon evidence as to 
the value of the goods. 
th Mr. MEAGER, for the defendants, submitted that by the contract 

e plaintiffs undertook to complete the installation in eigbt 
weeks. He referred their Lordships to various instances of 


fiooding of the mines, and said it was a question of fact for the 


jury as to whose fault it was that the flooding and breach of 


contract took place. 
At the conclusion of the arguments of counsel, Lord Justice 
VAUOHAN-WILLIAMS said, in his opinion, they could not interfere 
1 the discretion exercised by the Master and the learned 
udge. | 
The other Lords Justices concurred, and the appeal was 


accordingly dismissed with costs. 


THE MAYOR AND COBPORATION OF Duprey v. THE DUDLEY, 
STOURBBIDGE AND District ErEOCTRIO Traction Co., LTD. 


In the Chancery Division of the High Court on Wednesday, 
May 30th, Mr. Justice Swinfen Eady heard a special case stated 
by the arbitrator appointed to fix the price to be paid by the Oor- 
poration for a light railway taken over by them from the company 
in the Dudley District. Mr. Cripps, K. C., and Mr. R. J. Parker 
appeared for the company; and Mr. Balfour Browne, K.C., and 
Mr. V. Knox for the Corporation. 

Mr. Cripps, K.C., said the special case was set down under the 
arbitration, and the point the Court was asked to decide wasa 
point arising in connection with the principle upon which the prioe 
of the light railway was to be determined. The railway in question 
was being sold pursuant to an agreement and a certain light rail- 
way order. The original agreement was that the price should be 
ascertained by the Board of Trade, but that had been superseded 
by an agreement to send the matter for arbitration, so t this 
question could be raised. The real point was the basis upon which 
the award ought to be made; whether the railway ought to be 
valued as an income-earning property, or upon the principle by 
which tramways were valued under the Tramways Act. The rail- 
way in question was a single line of about two miles in length, but 
the question affected all light railways constructed under the Light 
Railways Act. Section 63 of that Act provided that local authori- 
ties in whose district light railways were constructed might, within 
six months after the expiration of 25 years, or within six months 
within each subsequent period of seven years, require the company 
to sell the railway on the terms of the Corporation, paying the fair 
market value as a going concern. With regard to the railway in 
question, an agreement was entered into between the Corporation 
and the company, which, after reciting that the company was pro- 
moting an order, and the Corporation were opposing it, provided 
that the company should construct the railway proposed to be 
constructed by the Order, and at the expiration of four years from 
August, 1898, the Corporation should purchase, and the company 
should sell it, the price to be settled by the Board of Trade. There 
was no reference in the agreement to any special method of 
settling the price. The railway was duly constructed, and it was 
sold on September 25th, 1901, to tbe Dudley, Stourbridge and 
District Electric Traction Co., Ltd., the present defendants. At the 
expiration of four years from August, 1898, the Corporation gave 
notice to purchase all the existing tramways in the borough of 
Dudley, and in February, 1903, they gave notice that they required 
the company to sell so much of the railway works as were con- 
structed within the borougb. The company denied the right of the 
Corporation to purchase, and commenced an actiou to restrain them 
from proceeding with the purchase, but it was decided against the 
company, by Mr. Justice Kekewich, and at the present time Mr. Justice 
Kekewich's order stood. It being found impossible to raise the present 
question before the Board of Trade, the parties agreed to refer the 
settlement of the price to an arbitrator, and Mr. Harris was 
appointed. He submitted the special case to the Court. The Cor- 
poration’s contention was that if they purchased on the basis of the 
railway being a profit-earning concern, the company would be 
getting the profits twice over. According to the arbitrator on the 
basis contended for by the Corporation the value would be £16,000 
odd, and on the basis claimed by the company it would be £32,576. 
The former, however, was merely for rails, and the latter included 
ten single-deck cars. 

Mr. BaLFouR Browne submitted that the real question was 
what was the true interpretation of the agreement entered into 


between the parties, and in order to ascertain that it was necessary 


to look at the order. Looking at the agreement, it was reasonable 
to suppose that the parties contemplated that the price to be paid 
for the railway when it came to be bought at the end of four years 
would be a price based upon the constructural value and not on the 
basis that the company were to have an exclusive right of working 
the tramway for ever. 

At the conclusion of the arguments, his LonpsmiP said that he 


would consider his decision. 


IN re CriGGLeston Coat Co. 


In the Court of Appeal, before the Master of the Rolls and Lords 
Justices Romer and Cozens-Hardy, on May 31st, the case of in re 
the Criggleston Coal Co., Ltd., and in re the Companies’ Acts, 1862 
to 1893, was heard, on the appeal of the debenture-holders of the 
company, and of the company against an order of Mr. Justice 
Buckley, whereby he directed that the company should be wound 
up by the Court in the usual way. 

Mr. Buckmaster, K. C., in support of the appeal, said the real 
appellants were the debenture-holders, the company being merely 
joined to prevent any technical objection to the debenture-holders 
being able to prosecute the appeal. The order for winding up was 
made on the petition of the British Insulated and Helsby Cables, 
Ltd., judgment creditors for £716 for cables supplied to the 


F 


ee — — As T 


— — - ar 


— — s 


— — eee m 


— —— — 


—— — ee e — 


— — — — 


918 


THE ELECTRICAL REVIEW. 


[Vol. 58. No. 1,489, Jom 8, 1906. 


Coal Co. The learned judge had made the winding-up order, not- 
withstanding the fact that upon the evidence there was nothing in 
the way of assets for distribution among the creditors, he making 
the order on the ground that the creditors were entitled as a matter 
of right to the order, and that it did not lie in the mouth of the 
company to refuse that right. He (counsél) submitted that whatever 
way the property of the company was dealt with, not enough could 
be got to satisfy the first debenture-holders, and that the judgment 
of the learned judge was not in accordance with the long line of 
recognised authorities affecting the question, and that therefore the 
winding-up order should be set aside. 

After hearing Mr. YouxGEB, K. C., in support of the decision of 
Mr. Justice Buckley, their Lordships dismissed the appeal on the 
ground that, if the creditors were represented by the Official 
Receiver, there was a possibility of the petitioning creditors getting 
payment of at least some portion of their debt. | 


^ 


Tug RESPONSIBILITY OF CONTRACTORS. 


AN interesting case was heard by Judge Willis at the Norwich 
County Court on Wednesday, May 30th. It is a case which shows 
inastriking way the responsibility of electrical contractors and 
electrical engineers generally towards their clients or customers, 
who, owing to their lack of technical knowledge, must necessarily 
place themselves very much in the hands of the contractors where 
no consulting engineer is employed. The facts of the case as 
reported are briefly as follows: — l 

Dr. Osburne, who owns a private asylum near Norwich, had an in- 
stallation consisting of an oil engine, dynamo, a set of accumulators, 
‘and the usual accessories. In September, 1903, he called in the 
origina] contractors, Messrs. Lea, Son & Co., Shrewsbury, to report 
as to the condition of the plant, and to give an estimate for putting 
the same in thorough working order. Messrs, Lea, Son & Co. 
reported that the principal fault lay in the cells, which were in a 
very bad condition, they therefore advised that the sections be 
renewed throughout. Then, as regards the engine, they suggested 
the addition of a heavier fly-wheel or a second fly-wheel to permit 
of the lights being run direct from the engine in order to save the 
cells. The dynamo also, they said, would require a slight 
alteration to allow of direct running. For carrying out the above 
work and “putting the whole of the installation in thorough 
working order,” they quoted £130 to £140, the exact figure 
depending upon the amount of credit given them for the old 
battery plates. The work was completed in the beginning of 1904, 


and ran on for about 18 months before entirely breaking down. In 


the meantime troubles had been experienced, due to fluctuations in 
the lights, and it was also noticed that it was necessary to run the 
engine for much longer periods than it was thought should have 
been necessary. 
About November, 1905, the light failed ‘altogether, and a local 
electrical engineer, Mr. F. Woolnough, was called in, who reported 
to Dr. Osburne that the accumulators were in a. very bad condition, 
and that it would be necessary to take out the plates and straighten 
them, and to fix certain new positive sections. Commenting on the 
fact that the plates had not been in use for two years, he attributed 
the reason of the breakdown to the fact that plates of one maker 
had been put in the boxes of another maker; and the boxes being 
too large for the plates, the latter had separated from each other 
and buckled badly, and also allowed the glass separators to fall to 
‘the bottom of the boxes. This report was sent on to Lea, Son & Co., 
-who replied that the remarks in the “so-called report" were 
absurd, and were the veriest twaddle imaginable and were per- 
fectly ridiculous,” and advised Dr. Osburne not to let the man 
‘touch them," the man in question being Mr. Woolnough. Mr. 
Woolnough, however, was instructed to do what he could to keep the 
lights going, and he straightened the plates as well as possible, 
inserting teak wedges boiled in paraftin between the sides of the 
boxes 80 as to keep the plates in position. 

As Messrs. Lea Son & Co. still took a somewhat high-handed 
position and declined to admit responsibility for the breakdown, 
a London expert, Mr. Frank Broadbent, was called in, in February 


of this year; to make an independent report on the whole question. ' 


In this report Mr Broadbent pointed out that plates of the A.B.P. 
Co. had been put into Chloride Co's. boxes which were too large, 
both as regards width and length for the plates. As the plates 
were of the hanging type, the lugs, instead of taking a good bearing 
on the glass edges, rested on their extreme points, tending to allow 
the plates to sag and buckle. This, in itself, it was pointed out, 
would not have been so serious had the plates been mechanically 
held together so as to prevent their separating from each other. 

The third point complained of in the report was that only two 
rows of glass insulators instead of three had been provided between 
eee which further aggravated the tendency for the plates to 

uckle. 

Reporting on the general arrangement, Mr. BRoADBENT pointed 
‘out that although the second fly-whecl had been added to the 
engine, the engine itself was not ofa type which permitted of 
direct running, owing to excessive fluctuation of speed, and even 
had this not been the case, no provision had been made to cut the 
batteries out of circuit. 

Again, only one ammeter was provided on the switchboard, which 
was in the main dynamo circuit, and the attendant was not ina 
position to read either the charging or dischargiug current work- 
ing through the battery. 

Upon this, Dr. Osburne sued for damages, and the contractors 
relied for their defence upon the carelessness or negiigence of the 
attendant. The plaintiff's experta maintained that no amount of 


care on the part of the attendant could have prevented the 
batteries falling to pieces under the circumstances. It was 
admitted by Mr. Broadbent, in cross-examination, that it was not a 
universal custom to provide side supporting grids and straps as in 
the D.P. cell exhibited in court. He pointed out, however, that 
the A.B.P. plate was a mechanically weak one, and that it was, 
therefore, even more necessary to support the plates or hold them 
together, than was the case with certain other and stronger types 
of plates. The defendants called some of their employés as 
witnesses to prove that the battery and plant were not kept in a 
clean condition, thus imputing carelessness on the part of the 
attendants. They also called representatives from the A.B.P. Co. 
to show that it was not their usual practice to fit side supports to 
the plates in this size of cell. They had, however, to admit in 
cross-examination that mechanical support was an advantage, and 
that they supplied frames when called for. 

Perhaps, the most damaging part of the evidence against the 
defendants was contained in their own correspondence, which the 
plaintiff was able to obtain by means of the legal process known as 
"discovery." This correspondence showed that Messrs. Crossley 
Bros. advised Messrs, Lea, Son & Co. that the engine would not be 
satisfactory for direct electric lighting even with the addition of a 
second fly-wheel owing to the fact that it was not an electric light 
pattern of engine, and the governing, therefore, was not sufficiently 
sensitive. In spite of this, however, the defendants fitted the second 
fly-wheel without advising Dr. Osburne that it would not be satis- 
factory, and charged for it as though the work had been properly 
and effieiently carried out. 

It was further shown that the defendants obtained quotations for 
new pattern sections from several makers, some of whom specifically 
mentioned the frames for supporting the sections. The defendants, 
however, accepted the lowest quotation, with the above results. 
There is, of course, nothing against a firm accepting the lowest 
quotation if the conditions are equal, but here is a case in which a 
firm were entrusted to carry out certain work, they obtained their 
own price for it, the client placed entire trust in their doing their 
best for him, and in the result the contractors carried out work 
which they were told by the makers would not be satisfactory, and 
accepted the lowest tenders for renewals, which tenders did not 
include everything necessary for a satisfactory job. | 

It is for the good of the trade generally that such cases should be 
brought to light, and Dr. Osburne is to be commended for baving 
declined to accept the £20 offered by Lea, Son & Co. in order to 
avoid taking the matter into court. Judgment was given for the 
plaintiff for the full amount claimed on the battery item, and a 
further amount for extra fuel used in consequence of being unable 
to run direct. l 

Another satisfactory feature of the case was that a technical 
Assessor was appointed to sit by the Judge to assist him in the 
matter of technical terminology and in apportioning the value of the 
damage. The Assessor was Mr. S. G. C. Russell. | 


PARLIAMENTARY. 


L. C. C. (Electric Supply) Bill. 
(Continued From page 901.) 
TurRspay, May 29TH. 


Mr. Freeman, K.C., brought up the following new drafting of 
Clause 11 :— ] 

' 1. The Council may at any point or points within the area of 
supply furnish a supply of electrical energy at such price and upon 
such terms as may be agreed to any company body or person own- 
ing or working any railway tramway tramroad canal navigation 
docks or waterworks whose undertaking is situate either wholly 
within or partly within and partly without the area of supply and 
where such undertaking is situate partly without the area of supply 
such electrical energy may notwithstanding anything contained in 
the principal Acts be used in part outside that area provided 
always that the Council shall not furnish a supply under this sub- 
section for use wholly within the area in which any authorised dis- 
tributor is authorised by Act of Parliament or provisional order 
confirmed by Parliament to give a general supply of electrical 
energy without the consent in writing of such distributor and elec- 
trical energy supplied under this sub-tection to any company body 
or person shall not be used without the like consent by such company 
body or person for lighting purposes to an extent exceeding in any 
one year 20 per centum of the total amount of energy supplied to 
such company body or person in such year: 

* Provided also that the Council shall not furnish a supply under 
this sub-section for use within the metropolitan boroughs of Ber- 
mondsey or Poplar at any docks situate partly within and partly 
without either of the said metropolitan boroughs and to which at. 
the passing of this Act a supply of electrical energy is being 
afforded by the metropolitan Borough Councils of Bermondsey or 
Poplar as the case may be without the consent of the metropolitan 
borough council affording such supply but that consent shall not be 
unreasonably withheld and any question which may arise as to 
whether that consent is or is not unreasonably withheld shall be 
determined by arbitration : 7 

“ Provided that nothing in this section shall authorise the Council 
to supply electrical energy for the purpose of working any railway 
unless the company body or person owning or working such railway 
is authorised by Act of Parliament or by an Order confirmed by or 
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having the effect of an Act of Parliament to work such railway by 
electrical power. 

* 2. The Council may also at any point or points within the area 
of supply furnish a supply of electrical energy to any Government 
department or any person who may desire to be furnished with a 
supply upon such terms and within such time as may be agreed 
upon provided that the Council shall not furnish a supply under 
this sub-section for use within the area in which any authorised 
distributor is authorised by Aot of Parliament or provisional order 
confirmed by Parliament to give a general supply of electrical 
energy without tbe consent in writing of such distributor. 

“3. The Council may also transform distribute and use electrical 
energy generated or obtained under the powers of this Act for all 
or any purposes in connection with any building work structure or 
undertaking for the time being belonging to or maintained by them 
or under their control or in connection with the exercise of any of 
their statutory rights or the discharge of any of their statutory 
obligations for the time being: 

“Provided that nothing in this sub-section shall empower the 
Council to use electrical energy generated or obtained under the 
powers of this Act for or in connection with any such building 
work structare or undertaking which is used for the purposes of 
schools weights and measures testing stations coroners’ courts fire 
brigade stations parks open spaces pleasure grounds or workmen’s 
dwellings (except in those cases in which the Council are at the 
passing of this Act themselves furnishing a supply of electricity 
within the area in which any authorised distributor is authori 
by Act of Parliament or provisional order confirmed by Parliament 
to give a general supply of electrical energy without the consent in 
writing of such distributor.” 

Mr. Freeman also brought up certain other amendments, one of 
which had the effect of enabling authorised distributors to appeal 
to the Board of Trade if the price charged was considered to be 
excessive. 

Mr. CougTHoPE Monxnox, then addressed the Committee on 
bebalf of the Borough Councils of Bermondsey and Fulham. Mr. 
Monroe argued that it was unfair that the L.C.C. should have 

wer to appeal on the question of price. Already the Council 

extensive powers of control over the Borough Councils—in 


, reference to such matters as street widenings—so that they could 


"get home" on the boroughs in many ways.. To add to those 
powers, would be to bring in a great element of danger to the 
boroughs, and would mean that they would practically become 
"tied-houses" to the L.C.C. In the case of Bermondsey, there 
would be two sets of legislation at work. There would pe the 
Bermondsey clause, which said that they were not to sell below a 
certain price, and then with the appeal to the B. of T. that price 
would probably be lowered. Bermondsey had made its electricity 
supply successful, and, in face of considerable competition, had 
captured the supply to the Docks. 

Mr. A. WricuHT, M. I. E. E., the consulting electrical engineer to 
Stepney, was then called as a witness in support of the opposition 
of that borough. He said that last year his Council had an agree- 
ment with the Administrative Co., by which the company was to 
erect a generating station for Stepney and give the Council a 
supply. 

Cross-examined by Mr. FREEMAN, K. C., Wrrxrss said that his 
Council objected to Olause 35 (the B. of T. appeal clause). He 
admitted, however, that if the Borough Council had an appeal to 
the B. of T. in regard to the price charged by the L. C C., the 
position would be quite fair. His Council objected to being told 
how to carry on its business. 

By the Commrrer: If the L. C. C. were willing to enter into a 
similar agreement to that which the company had last year with 
the Administrative Co., no doubt his Council would withdraw its 
opposition. Stepney had customers for a large amount of motive- 
power, and the policy of the Council had always been to make the 
prices 80 low that as many of the ratepayers as possible could take 


a LE It had endeavoured, and had succeeded, to give a 
supply cheaply, and rather than make a profit it reduced the 
pri 


ce. 
Mr. Sanpers (for Islington Borough Council) then submitted his 
case for that authority, and called Mr. Gay, the electrical 
engineer. 

The Committee adjourned for a fortnight. 


Telegraph and Telephone Work in Irelanmd.—In the 
Parliamentary Papers last week, Mr. Sloan asked the Post- 
master-General “whether it is proposed to abolish the Irish 
northern engineering district, having its present headquarters 
at Belfast, and to remove the superintending engineer at that city 
and his staff to Dublin: if so, whether he would state the reason 
for the change, and will the Belfast staff be compensated for such 
enforced removal and for the increased cost of living in Dublin; 
would he say whether the major portion of the telegraph and tele- 
phone work in Ireland was carried on in the northern district ; 
and, if so, would be reconsider any decision to abolish the Belfast 
headquarters, especially in view of the increase of telephone 
business which would be thrown on that district when the National 
Telephone Co.'s undertaking was absorbed in 1911." The Post- 
master-General in reply, stated that it is proposed to transfer 
the superintending engineer and his headquarters staff from 
Belfast to Dublin with the object of improving the administration 
generally. The officers will receive the same rates of pay as other 
officers stationed in Dublin, and their removal expenses will be 
paid in accordance’ with the usual scale. Dublin was the most 
important centre in Ireland for both telegraph and telephone 
work." 


CONTINUOUS CURRENT MOTORS. 


By J. W. BURLEIGH. 


THE design of continuous current motors has undoubtedly 
been greatly improved during the past few. years, and the 
cost of manufacture is much less than formerly. Severe 
competition in prices has rendered cheap production an 
absolute necessity, and to attain this end it has been 
necessary to make a more scientific use of materials employed 
in the machine, and also to take advantage of the present 
knowledge governing the laws of commutation. 

One gathers, however, from recent developments that 
designers have come to the end of their tether as far as the 
utilisation of material is concerned—lI refer to the now 
fashionable commutating pole, as by its adoption the cost of 


Fra. 1. 


production for a given output cannot be less, it naturally 
follows, therefore, that trouble must have been experienced 
in securing sparkless machines with natural commutation. 

Although something can be said in favour of commutating 
poles in certain special cases, I am of opinion that by a 
suitable design, having due regard to a minimum distortion 
and reactance volta, combined with a low voltage per 
segment, it is, for ordinary machines, quite unnecessary to 
use a complicated and expensive device. 

It appears at the present time that the four-pole type of 
motor is by far the most popular design, and some firms 
favour this type of machine down to ELE a small output as 
1 H. P., in some cases even lower than this. 

Now, seeing that sparking is the greatest difficulty to 
contend with, it is not quite so easy to see why this should 
be so, as a two-pole armature is not nearly so susceptible to 
sparking troubles, especially below, say, 15 H.P. 

As is generally known, the reason is due to the fact that 
it matters not whether a four-pole armature has a lap or a wave 
winding, the resultant reactance voltage is nearly twice that 
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of a two-pole winding (I use the word “nearly” for the reason 
that the free length of armature coil in a four-pole arma- 
ture would be somewhat less). And, too, we must not 
forget that by using the same number of commutator sec- 
tions the maximum difference of potential between two 
consecutive commutator segments is in a two-pole armature 
half as much as in a four-pole. : l 

From the manufacturers’ standpoint, possibly the small 
four-pole design has hitherto justified its use ; that is, com- 
pared with the ordinary two-pole with circular yoke. One big 
point in favour of the four-pole system is that there are 
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half as many armature ampere-turns per pole ; another is the 
much less section of yoke ring, thereby reducing weight and 
cost. The saving in the field-magnet system rather more 
than offsets the extra expense incurred in armature winding. 

The writer has designed a two-pole magnet system which 
has practically the advantages of the four-pole type in 
reducing distortion, the yoke ring being very little heavier, 
and copper on magnets about the same, usually slightly less. 
This system is also very effectual in reducing the heating 
of field coils and armature, owing to a much larger radiating 
surface than is found in the usual ventilated motor. 


e 
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A short description of this magnet system along with 
some comparative designs may be of interest. 

A distinctive point in this two-pole system consiste in 
dividing each field pole into two portions, A A and B B (see 
fig. 1), leaving a large aperture in the yoke between these 
portions as marked c. It will readily be seen that this part 
of the yoke is not effective magnetically, therefore only 
sufficient metal D D is left to hold the usefu! magnetic parts 
together. It will be noted that to produce pole A A two 
field coils are shown. This is not necessary when the spark- 
ing factors are especially good, as one coil suitably shaped 
would suffice to encircle the two portions. Small spaces E E 
are left between the two portions of the pole to allow of air 
passing from the armature and through the opening in the 
yoke. Further description is probably. unnecessary, as the 


other points manifest themselves in the somewhat brief 


comparisons which follow. 
Designs within a small percentage of accuracy have been 
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worked out for a small motor with four-pole field, ordinary 
two-pole, and two-pole with field system as shown in fig. 1, 
the output for all three cases being 54 B.H.P. at 1,050 
revolutions per minute, and the terminal voltage being 
220. 

There is not a very considerable difference in cost for 
either of the designs. I have estimated that type fig. 3 
will cost 14s. and fig. 4 5s. more for material than fig. 2. 
But the saving in time in winding the armature, and time and 
material in commutator will be about 12s., thus leaving a 
balance in favour of the divided pole type. 


The following figures will give the principal details of 


windings and reactance volts, (It is, of course, obvious that 


armature windings for either of the two-pole types would be 
the same.) "These data show at once the full advantage of 
the two-pole winding as far as commutation is concerned, 
as it will at once be noted that the four-pole requires 
117 sections, whereas 88 will give a better result in two-pole 
windings :— | 


Two-pole. Four-pole 
Diameter of armature "E 8% , 84 
Length of armature overall ... 54 5} 
Ventilating ducts 85 One 4 in. wide One 3 in. wide 
Effective length s $ 428 4°28 
Number of slots se dx 44 39 
Size of slots ... es 27 in. x 9 in. 29 in. X 1 in 
Number of conductors so 704 702 
Conductors per slot ... m 16 1 
Size of conductor ; 14 8. w. d. 2/17 s. w. d 
Commutator sections ae 88 11 
Turns per section... iu 4 3 
Diameter of commutator ... 53 64 
Bar and insulation ... n 197 in 175 in 
Width of brush NP T 4 in. 4 in. 
Sections short-circuited — ... 3 3 
Frequency  ... $5 bs 304 359 
Embedded length  ... js 8˙5 8:5 
Free length Pes sa 32 in. 20 in. 
Inductance... 925 D *00012 000058 
Current per conductor jns 10:5 10:5 
Reactance volts 885 a 2°24 135 x 2 
Volts per segment ... A 50 7 ˙52 


From a manufacturing standpoint, it is, in small machines. 
obvious that armature disks should be so designed that 
the same number and size of slots can be employed for 
any of the usual voltages up to 500. — This is not at all an 
easy matter with armatures having four-pole windings, but 
with the two-pole type it is much easier to attain this end. 
This will, perhaps, be more evident from a brief considera- 
tion of the designs taken for comparison. For example, it 
will be noted that in four-pole, 220-volt design, the reactance 
voltage is high enough for sparkless running. Now if it be 
required to wind this machine for 500 volts, using the same 
core plate, it will be found that total reactance will be nearly 
6 volts, and maximum volta per section will be 17, from 
which data it will be very evident that the result would be an 
illuminated commutator. By adopting magnet systems, as 
shown in figs. 3 and 4, it is not difficult to wind successfully 
for 500 volts. In the case under consideration, the number 
of sections in the commutator would equal the number of slote 
multiplied by three. This would mean a machine having a 
reactance of 2:8 volts, and the volts per section would be 7°58. 
Using an armature with this winding, in magnets as design 
fig. 3, would make a fairly good machine from a commu- 
tating point of view, although the ampere-turns per pole on 
armature is twice that of the four-pole. To render dis- 
tortion effects sufficiently within limits would. mean that a 
much longer air-gap would have to be used in this type. 

It will be apparent, however, that by using the divided 
two-pole type, as fig. 4, the distortion for equal gaps will be 
practically the same as in fig. 2. Possibly one might argue 
that the reversing field with divided-pole magnets would not be 
quite as good as when using a four-pole system with similar 
gap. Something may be said in this direction; but even if 
the reversing field is by a small amount diminished, this is 
more than counterbalanced by the large increase in width of 
commutating zone. This increase in commutating zone is 
usually about 40 per cent. for like polar span of armature. 

That a wide zone is conducive to sparkless collection is 
well known, although I am unaware that any definite figures 
have as yet been put forward showing its relation to the 
other ‘sparking factors. 

I think it is clear that a divided-pole machine has several 
points in its favour. It is cheap to construct, has good 
commutating properties, and has much more better ventilation 
than the usual design. In fact, it would not be too much to 
expect an output of from 15 to 20 per cent. more than in a 
four-pole type, using the same quantity of material. It will 
be noted that this system of divided poles is quite applicable 
to multipolar machines. 


Annual Dinner.—The staff of the Middlesbrough 
Corporation electricity works held their fourth annual dinner on 
Wednesday, May 30th, at the Zetland Hotel. 
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THE VIOKERS-HALL SYSTEM OF TRAIN 


LIGHTING. 


By an accidental substitution in our last issue we inserted a 
diagram of the Vickers-Hall single-battery system in place 
of the double-battery system. The correct diagram is now 
reproduced herewith. The differences consist mainly, of 
course, in the presence of the second battery, and the use of 
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2,000 H.. over 78 kilometres, but this is an exceptional case. 
Bo far as is known, British companies have not paid any attention 
to this matter in Bolivia. With the exception of the French 
machinery at Huanchaca, the electric installations are all of 
German o American houses are becoming interested. It is 
not sufficient to send catalogues; competent technical representa- 
tives who can supply approximate estimates and all necessary 
information might with advantage visit the country. The machines 
of most interest are the various classes of gas producer and oil 
motors, machines for the magnetic separation of ores, rock-boring 
machines, electric machinery for power transmission and lighting, 
electric mine hoists, &c., and ore concentrating machines. The 
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Fic. 1.—THE VickEBS-HaLL DouBLE-BATTERY System; DIAGRAM or CONNECTIONS. 


a double auto-switch in the controller-box. We trust that 
with the aid of the half-tone illustration and the small 
diagrams, figs. 2 to 5, our readers were enabled to follow 
the argument without much difficulty. 


BUSINESS NOTES. 


Property Register.—Mxssns. LEOPOLD FARMER AND 
Sons, 46, Gresham Street, London, E.C., are publishing monthly 
registers of factory premises to be let or sold. The June list, a 
copy of which is before us, contains a large selection of waterside 
and inland factory property in numerous districts. An interesting 
feature which should be mentioned is the inclusion at the front of 
the book of a list of the rates imposed in the different London 
boroughs during the past year. In these times every manufacturer 
has to take a matter of such importance seriously into consideration 
when opening new premises. The contents of the list are brought 
up to date every month. 


Consular Notes.—Bo.ivia.—The British Vice-Consul 
at Oruro, in a recent report, states that on the eastern and north- 
eastern flanks of the great Bolivian tableland, the rivers that form 
the headwaters of the Amazon and River Plate systems offer great 
possibilities for the generation and transmission of electric power. 
To be of service in the principal mining centres this would mean 
transmission over a distance varying from 50 to 120 miles. At the 
present moment considerable interest is being shown in this dir- 
ection, and one survey of the rivers and possible consumption of the 
power has been made. According to this survey, it is estimated 
that many thousands of horse-power are available, and that for the 
mines in the Oruro district the cost would be much less than that 
of the power at present in use. To put this scheme on a practical 
basis more careful studies are needed, and a large expenditure of 
capital, for wbich the country is dependent on foreign investors. 
At any rate, there is not the slightest doubt as to the existence of 
plenty of power at the distances mentioned. The Huanchaca 
company have already a hydro-electric transmission of some 


Huanchaca Co. are puttingjupda‘}very,complete plant! for magnetic 
separat ion: of blende, pyrites and galena.w Another mining enter- 
prise is preparing a hydro-electric power transmission for running 
drills of the American box type. 

ARGENTINA.—The British Consul at Rosario, in a recent report, 
states that a Belgian company secured the concession for the con- 
struction of electric tramways for the Rosario municipality, and 
work is already well advanced. The length of line, including the 
present system of horse traction purchased by the Belgian company, 
which is to be electrified, will be about 55 miles. It is expected 
that the first section of the electric system will be working by the 
month of July next. The materials for this work are being sup- 
plied by the United States, Belgium and the United Kingdom ; the 
electric plant and steel poles from the United States, the rails from 
Belgium, and the boilers and some appliances from the United 
Kingdom. The contract with the Electric Light Co., established in 
Rosario, having expired, tenders are being asked for by the munici- 
pality for lighting the city by electricity. 

PERUv.—The Brifish Consul at Iquitos reports that a private com- 
pany has started the electric lighting of the town, and installations 
have been fixed in most of the important streets. All the plant has 
been imported from the United States. Wireless telegrapby is 
being pat up in the River Pachicta, one of the affluents of thc 
River Ucayali, the central station being st Puerto Bermudez, by 
which it is intended to bring Iquitos into direct communication 
with Lima. The work is being done through the agency of a 
German company. 


French Dynamo and Cable Works’ Extensions.— 
It is stated in the report of the Société Parisienne pour l'Industrie 
des Chemins de Fer et des Tramways Electriques, which was 
adopted at a meeting of the company on May 30th, that the 
directora are pursuing the policy of developing both transport 
schemes and other applications of electricity. In the case of the 
extension of the company’s operations to manufacturing at the 
Jeumont works in the Nord, it is pointed out that the results have 
fulfilled expectations, as orders have been received month by month 
to such an extent as to exceed the normal capacity of production. 
It has, therefore, been necessary to elaborate a scheme of enlarge- 
ment and transformation which will triplicate the output capabili- 
ties of the Jeumont works. At the side of the workshops a large 
central station is being built for the delivery of electrical cnergy 
to the industrial works in Maubeuge, Jeumont, Louvroil, &c., and 
contracts with large consumers have already been concluded. A 
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third establishment at Jeumont is a large cable factory which, in 
addition to ordinary customers, will supply cables for the Paris 
Metropolitan Railway and the various tranrways and railways 
associated with the company. It is expected that the proximity of 
Belgium, where the company has considerable relations, will assure 


many orders for the Jeumont factory, especially as Belgium does 


5 a factory producing cables. The concentration of elec- 
trical manufacturing works, a cable factory and a central station at 
Jeumont is to be followed by the formation of a subeidiary com- 
pany to which the three establishments are to be transferred. The 
Société Parisienne has a share capital of £2,000,000, and a dividend 
of 10s. per £10 fully-paid share has been declared for 1905. 


Bankruptcy Proceedings.— T. F. RENE. — Under the 
failure of Theodore Ferdinand Rene, electrical engineer, described 
as of 64, Catford Hill, lately carrying on business at 6, Snow Hill, 
and now or lately carrying on business at 9, Plum Tree Court, 
Farringdon Street, E. C., the first meeting of creditors was held on 
June 1st at the London Bankruptcy Court, before Mr. Walter Boyle, 
Deputy Official Receiver. The receiving order was made on May 


19th, upon the petition of Messrs. McKenna & Co., the act of bank- 


ruptcy cited being the failure of the debtor to comply with the 
requirements of & bankruptcy notice duly served upon him and 
which he unsuccessfully applied to have set aside. It appeared 
that the debtor resides at 58, Kensington Hall Gardens, the house 
being rented by his wife, who claims the furniture therein as her 
separate property, she having purchased it before their marriage. 
The debtor was not in attendance, and the chairman reported that 
an inspector from the department had attended at 64, Catford Hill, 
and had seen the debtor's wife, who informed him that debtor was 
away on the Continent on the business of Rene, Ltd., but would 
probably return by June 6th. These premises were rented by the 
company, and the debtor had no property there of any kind. The 
chairman also read a letter from Measrs. Alfred Harris & Co., dated 
May 30th, stating that the debtor was out of England at present, 
but would shortly return and attend under the proceedings. The 
representative of Messrs. McKenna & Co., said his principals 
claimed under a judgment they had obtained against the debtor. 
He understood that the debtor had converted his business into a 
limited company, and had transferred the 4,000 shares to his wife. 
He did a French importing business, and was constantly in Paris 
for the company, of which he acted as managing director. The 
meeting was adjourned for a week, the debtor's public examination 
being appointed for July 13th. 


Copper Stocks and Prices.—According to a report 
in the Financial Times, Mr. C. C. Turnbull, who presided at 
Birmingham on 31st ult., over the annual meeting of Allen 
Everitt & Sons, Ltd., metal rollers and tube manufacturers, 
explained that they were unable to pay an ordinary dividend 
because of the abnormal increase in the price of all metals, and 
particularly tin and copper. Never in his experience of the copper 
trade, which extended over 40 years, had he known the production 
and consumption of the metal so absolutely balanced. There’ was 
practically no stock in America—certainly not more than from 
50,000 to 60,000 tons, representing about two months’ consumption. 
That was a very important matter, and the position of the 
European markets entirely depended upon how far copper might be 
set free from the conditions in America and relief granted by 
increasing the production. Efforts had been made in certain 
directions to produce copper outside America, but they had not 
been very successful. During the last six years the total increase 
of copper in America represented 86 per cent., the production of 
the rest of the world during the same time represented only 14 per 
cent., so they would see how much they depended upon America 
for the conditions under which they lived. He thoughtthey would 
see a change before long, and unless some of those speculations 
which they had seen before in the copper trade set in there was a 

rospect this year of a large supply—something like 750,000 tons. 

o one supposed 10 years ago that the production of copper would 
be trebled and the price more than doubled. 


Standard Templates for Pipe Flanges.—The Engin- 
eering Standards Committee has not only drawn up various lists 
of standards, but has, with a view of ensuring greater accuracy and 
interchangeability, introduced series of standard templates for tram- 
way, bull-headed and flat-bottomed rails, and for pipe flanges. 

It was felt that templates for pipe flanges could be manufactured 
more cheaply and accurately in quantitics by proper machinery 
than by the old-fashioned way of making a single template at a 
time. The Committee, therefore, entered into an arrangement 
with Messrs. Joseph Sankey & Sons, Ltd., of Bilston, who have long 
been known in the electrical world for their accurate stamping of 
core disks for dynamo and motor construction, to manufacture 
commercial sets of standard pipe flange templates in large 
quantities. : 

In order to ensure a high degree of accuracy in the commercial 
seta of templates, male templates were made with extreme care for 
all the sizes and drillings recommended in the Committee’s 
standard tables for pipe flanges (report No. 10), and all the com- 
mercial sets are carefully checked against the verified standard set 
before being issued. Accuracy of drilling is thus ensured. 

The templates are made of thin steel plate painted over with 
aluminium paint, a small piece being cut out at the extremity of 
each centre line, so as to enable the fitter to see that the centre line 
of the template coincides with the centre line of his flange, 

In the interests of the ongincering industry, it is desirable that 
the existence of these templates should bo as widely known as 


possible, in ordor that full advantage may be taken of the standardi- 


sation the Committee has sought to effect. 
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To Fittings and Apparatus Manufacturers. — The 
Ipswich Electric Supply and Tramways Committee, in response to 
several requests from residents in the town, has decided to establish 
an installation department in connection with the electric supply 
undertaking. The chief engineer will be glad to receive price lists 
of apparatus and fittings from those firms who have not already 
gent them. 


Rateau Exhaust Utilisation Turbine Plants.—The 
following contracts have recently been received by Mr. P. J. 


MiToHELL, of London:— . 


For the Powell Duffryn Steam Coal Co., Ltd.—Onee500-kw. three-phase turbo- 
alternator, condensing plant, pipework and water-type accumulator. 

For the Sneyd Collieries, Ltd., Burslem.—One 600-xw. three-phase turbo- 
alternator, con nain plant, ip pence and water-type accumulator. 

For the Tredegar Iron and Coal Co., Ltd.—One 250-xw. three-phase turbo- 
alternator, pipework and water-type accumulator. 

For the Steel Company of Scotland, Newton, near Glasgow.—One 450-K W. 
continuous current turbo- generator. (Repeat order.) : 


About a Clyde Contract.—At a meeting of the Clyde 
Navigation Trustees on Tuesday, consideration was given to a letter 
received from Messrs. W. C. Martin & Co., who had secured the con- 
tract in July last for the electric lighting of the Outer Basin, Clyde- 
bank Dock, stating that, owing to the rise of prices of material 
during the period they had been awaiting instructions from the 
engineers to commence, the quotations had been withdrawn, and 
they could not proceed with the contract unless at an increase 
of 10 per cent. The trastees considered they were entitled to hold 
Messrs. Martin to their contract, and it was decided to communicate 
this decision to them. 


Electricity in Smelting Works.—In its annual report 
the ENGLISH CROWN SPELTER Co., Ltp., after announcing a 174 
per cent. dividend for the year, says that considerable alterations in 
the works are being carried out, more particularly in the clay and 
calcining departments, and the motive-power is in process of being 
altered to electricity. These alterations, it is anticipated, will result 
in considerable economies. 


Catalogues and Lists.—The Brush Budget for May 


contains illustrated notices of the Brush Co.’s rolling stock, a 
switchboard for Wemyss, overhead equipment supplied for a com- 
plicated corner at Aston, a 300-Kw. engine and dynamo supplied to 
the Dunlop Rubber Co., &c. Some interesting potes on the survival 
and progressive development of the Brueh Co. are reprinted, and 
the old London works (an 1892 print) are shown pictorially in close 
proximity to a view of the great works as they exist to-day at 
Loughborough. 

Mr. Joun Warts, 63, Queen Victoria Street, E.C., and Sheffield. 
— Priced circular of foot-rule knives, engineers’ knives, &c., suitable 
for advertising purposes. 

Messrs. Ernest F. Moy, LTD., Greenland Place, Camden Town, 
N.W.—New list (No. 11) illustrating and pricing numerous screws, 
bolts, nuts, washers, &c. In the compilation of this list reference 
numbers are given to the various lengths and sizes of screws with 
three different styles of heads in British Association standard 
threads; this system has been in vogue at the firm's works for many 
years, and it is now published in the hope that customers will find 
it convenient when ordering, and also for use in their stores and 
drawing offices. The first figure in any number denotes the B.A. 
size; and the second and third figures give the key to the style of 
head and length. A table of prices appears at the foot of cach 
page below the numerous full-size illustrations. 

Messrs. SIEMENS BROS. & Co., Ltp , Westminster.—Price sheet 
No. 15 C showing and describing the tantalum lamps, the tantalum 
“Sun” lamp, and accessories for standard lamps, and tabulating 
the recently reduced prices. 

Messrs. FALE, STADELMANN & Co., Lro., Farringdon Road, 
E.C.—Circular announcing reduced prices of electric fans for the 
current season. The Polar” revolving pedestal fan and electric 
motor fans are shown. 

Mzssns. ELLIOTT Beros., Lewisham.—Pamphlet No. S.I. 66 
particularising and pricing their electrical speed indicators. 

Messrs, MavonR & Courson, Lro., Glasgow.—The firm's June 
date card gives data recording a month's cutting with a Pick- 
Quick ” electric coal-cutter at a Lanarkshire colliery. 

THE ScNBEAM Lamp Co, Lrp., Gateshead.— Set of neatly 
produced priced sheets of "Sunbeam Fans,” stating catalogue 
numbers, code words, diameters, pressures, prices and weights of 
various patterns for table, bracket, ship-cabin and railway carriage 
service; also battery fans, oscillating, revolving ceiling, slow- 
speed ceiling and cheap port-hole patterns, powerful box-blade type 
and others. Starting switches, regulators and spare parts are also 
set out in detail. l 

The Epison & Swan UNrrED ELECTRIC LIGHT Co., Ltp.—Two 
new publications, one being a well-arranged catalogue giving par- 
ticulars and illustrations of their various types of electric fans 
(battery, bracket, ceiling, cabin, port-hole, punkah, train and other 
fans) the other showing a number of their fancy flush pattern 
switch-plates, and stating prices of same. 


MASCHINENFABRIK  OERLIKON (G. WuTHRICH), Oswaldestre 


House, London, W.C.—The company's pamphlet No. 21 containing 


descriptions in German of a few of the most interesting turbine 
installations carried out by them, and some notes concerning a few 
of the sets that are now going through the shops. 

SIEMENS Bros. Dynamo Works, LTD., WESTMINSTER, S[.W.—We 
have received one of this company's red binders for filing ite priced 
publications. It is substantially made, and very convenient for 
reference purposes. It contains a contents oard of this company’s 
scheme of price liste, and one copy of each.of the follo ume 
Price list No. 14, continuous current generators and motors; 38, 
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Lilliput arc lamps and accessories; 3g, Siemens arc lamp carbons ; 
5B, switchboard instruments; 74, vulcanised india-rubber wires and 
cables; 16, type EK. switchboard iastruments; 17, fittings for 
Liliput arc lamp. Provision is made for filing the further price 
sheets and lists which will be issued from time to time, and there is 
also room left on the contents card for such additions. List 14 deals 
with the medium-sized generators and motors made at Sicmens's 
Stafford Works and known as classes F and G. All the data may 
be read across two pages, the outputs being on one side and the 
prices on the other. Suitable code words are provided. Each 
class of machine has a section to itself, i.c., standard specification, 
outputs, prices, weights, dimensions, and spare parts. List 3B is a 
reprint of the September, 1905, price list of Lilliput arc lamps with 
altered prices; and a new type of Lilliput arc lamp for 3, 4 and 5 
amperes is shown. List 7a deals with vulcanised wires and cables 
made at Woolwich Works; for convenience each size of cable is 
provided with a special code word. The company’s publicity 
department is to be congratulated upon the superior air with which 
these lists carry themselves; their general get-up, printing, and 
illustrations are all that could be desired. 

The HowARD AspHaLt TRovaHiNG Co., Lrp., Trafford Park.— 
New catalogue (12 pp.) describing briefly their asphalt solid system. 
Some excellent illustrations show how to lay the trough; some 
particulars of standard sizes of troughing, also of suitable sizes for 
various combinations of cables, are tabulated. A large number 
of extracts from testimonials, and a list of the chief works and 
firms using the company’s products, are published. 

Messrs. KELVIN & JAMES WHITE, Lro., 66, Victoria Street, S.W.— 
Pamphlet relating to a new horizontal-scale portable wattmeter, 
which is used as a sub-standard for testing meters in various places, 
including the B. of T. Laboratory. The movement is astatic, and 
the case of insulating material. 

THE GENERAL ELzcrRIic Co., Lro., London.— The company has 
issued a circular announcing advances on the list prices in its bound 
catalogue and all pamphlets in circulation. 


Dissolutions and Liquidations, — WEBSTER ELEC- 
TRICAL ENGINEERING Co., Ltp.—Creditors must send particulars of 
their debte, &c., to the liquidator, Mr. W. M. Gray, District Bank 
Chambers, Bradford, Yorks, by July 6th. 

RHODES ELECTRICAL PARENT SYNDICATE, LTD. A meeting is to 
be held at 70 and 71, Bishopsgate Street Within, E. C., on July 3rd, 
to hear an account of the winding up from the liquidator, Mr. 
Richard Salem. 

JUBB & STAKES, electrical engineers, Market Street, Wakefield. 
— Messrs. G. W. Jubb and E. D. Stakes have dissolved partnership. 
Mr. Stakes will attend to debts. 


Trade Announcements, — Messrs. LEMMON & Co., 
Lrr., of 7, Gt. Titchfield Strect, Oxford Street, W., announce that 
Mr. R. J. Lemmon has now ceased to have any connection with the 
firm. The business will be carried on as heretofore under the same 
board of directora, with the exception of Mr. Lemmon. 

Messrs. E. P. ALLAM & Co. have appointed Messrs. Generators, 
Ltd., of 79, Corporation Street, Manchester, their sole agents in 
Lancashire and the West Riding of Yorkshire, for the sale of their 
“ Premier” motor starters, regulators, ironclad switches and other 
specialities. Messrs. Generators hold a large stock. 

Messrs. W. H. Davey & Co., electrical engineers, have opened 
business premises at 173, Uxbridge Road, Shepherd’s Bush, W. 


For Sale,—On June 12th Messrs. J. W. MORLEY & Co. 
will offer for sale by auction a quantity of electric light cure and 
electro-therapeutic apparatus. light baths, K. On June 19th 
Messrs. P. HUDDLESTON & Co. will sell by auction the stock of 
an engineer and electrician at 31, Wilson Street, Finsbury, E.C. 
Some particulars appear among our advertisements to-day. 


Book Notices. — “Sixteenth Annual Report of the 
Council" of the Institution of Mining Engineers. 

“Earth in Collieries, with reference to the ‘Special Rules for 
the Installation and Use of Electricity." By Sydney F. Walker. 
Newcastle-on-Tyne : The Institution of Mining Engineers. 


LIGHTING and POWER NOTES. 


Accrington,—The Electricity Committee of the T.C. 
has decided to supply, on a four years’ agreement, energy to 
Messrs. Howard & Bullough's works for motive power purposes at 
O68d. per unit, the demand not to exceed 500 H.P., and the 
maximum consumption not to be less than 900,000 units per 
annum. 

Amersham.—The R. D.C. has decided not to object to 


the application of the Uxbridge and District Electric Supply Co. 
for a prov. order enabling the latter to supply electricity to the 


parishes of Hedgerley, Hedgerley Dean, Iver, Beaconsfield, Seer 


Green and Penn. 


Barrow. — The past year’s working of the electrical 
undertaking shows a gross profit of £6,700, which is equal to some 
7 per cent. on the capital. The output increased by 80,000 units, 
or 10 per cent., despite trade depression, 


Batley.—The past year’s working of the municipal E.L. 
undertaking bas resulted in a grose profit of £2,105 and a loss of £61, 
In the previous year the deficit was over £600, 


 Belfast.—The following amended ‘scale, of charges, 
recommended by the city electrical engineer, has been approved 
by the Electricity Committee: Lighting, 4d. per unit, flat rate, and 
6d. and 12d. per unit, maximum demand system; power, 2d. per 
unit up to 10,000 units per quarter, 12d. per unit up to 20,000 and 
14d. pet unit beyond ; on the maximum demand system of charging, 
an initial charge of 24d. per unit when the consumption exceeds 
2,000 unite per quarter ; 2d. per unit when it exceeds 5,000 units ; 
lid. per unit when it exceeds 10,000 units; and. ljd. per 
unit when it exceeds 20,000 per quarter, with 1d. per unit 
for all in excess. A special reduced price of 1d. per unit 
for power purposes when the supply is controlled by a time switch. 
Btand-by supply: Minimum charge per annum of £6 10s. per xw. 
The above prices are subject to à minimum charge of 20s. per annum 
for each meter installed. 


Birkenhead.—The Electricity Committee has decided 
to add the profit from the working of the electricity supply depart- 
n during the past year, the amount being £2,110, to the renewal 
fun 


Blackburn.—The revenue of the electricity department 
for the past year amounted to £29,947 and the gross profit to £15,571. 
After allowing for financial charges, a balance of £277 as against 
£251 in 1904-5 remained. The units sold forall purposes amounted 
to 3,331,460, compared with 3,129,215 in the previous year. 
Recently the rates for both lighting and power were considerably 
reduced and meter rents abolished, while financial charges have 
increased by about £1,000, and these causes have led to the 
small balance. 


Bootle.—The report and annual accounts of the electrical 
undertaking show that 2,292,974 units were sold, as compared with 


2, 349.573 in 1904-5 ; 74,123 equivalent 8-c.P. lamps were connected, 


as compared witb 62,974 in the previous year. The revenue 
amounted to £16,621, and expenditure to £7,289, leaving a balance 
of £9,332. Including the previous year's balance brought forward, 
the net revenue amounted to £9,410, out of which £6,889 was set 
aside for financial charges, £1,510 for renewals, and £1,000 for the 
relief of the rates. The Bootle undertaking has a reputation for 
economical working, and the total working costs at 2d. per unit are 
very creditable to the borough electrical engineer, Mr. T. D. 
Clothier, who also deserves to be congratulated on the exceptionally 
comprehensive and instructive report which he issues, and to which 
we hope to refer at some length in a future issue. 


Continental Notes.—ITALY.—A concession has been 
granted by the authorities of the province of Turin to put down a 
plant to utilise the water power of the River Chisone at St. Second 
di Pinerolo, in the generation of electrical energy for lighting and 
power purposes. 

France.—La Société Parisienne pour l'Industrie des Chemins de 
Fer et des Tramways Electriques is erecting & large electricity 
generating station at Jeumont (Nord) for the supply of electric 
energy for power purposes at the ironworks at Maubeuge, J eumont 
and Louvroil. 

It is reported that the electric lighting companies operating 
in the six districts of Paris have agreed to make a joint 
proposal to the municipal council for the supply of electricity on 
the expiration of their concessions. In case the offer should be 
accepted, the companies propose to form a new company with a 
share capital of £1,000,000, which would assume the position of 
contractor to the city and to consumers, while the old companies 
would, in future, limit their activity to the production and delivery 
of electrical energy for the account of the new company. The 
existing companies would take over shares in the new concern in 
proportion to their production at present, so that the' Compagnie 
Parisienne de l'Air Comprimé as the largest producer would hold 
the largest number of shares, and the supply of energy by the old 
companies to the new would also be arranged in the same propor- 
tion. It is proposed that the duration of the new company shall 
be for a period of 20 years. The scale of charges suggested under 
the scheme is at the rate of 5 centimes per hectowatt-hour 
for the city, 7 centimes for supply to subscribers, and 34 
centimes for power purposes. It is intended to pay over to 
the city 10 per cent. of the gross receipts up to £1.200,000, and an 
extra 24 per cent. for each further sum of £200,000, up to 20 
cent. with receipts amounting to from £1,800, 000 to £2, 000,000. 
The prices set forth represent a reduction over existing rates, and 
are expected to considerably promote the consumption of energy. 
As, however, the works of the existing companies will pass into the 
possession of the city on the expiration of 10 years, they will not 
be able to carry out extensions, and it is, therefore, contemplated 
to entrust the comparatively new Société Parisienne d'Electricité 
with the supply of that portion of the demand which the old works 
will not be able to meet. 


Croydon.—The T.C. has applied to the L. G. B. for a loan 
of £22,830 for electricity purposes. 


Dalkeith.—The Electricity Supply Corporation has inti- 
mated a reduction in the price of electricity to 44d. per unit, with 
a special discount of 10 per cent. to consumers eee the electric 
light throughout their premises. 


Dover.—The Electricity Sub-committee e that 


the Corporation join six other Kent authorities in opposing the 
Kent Electricity Power Bill, the expenses to be Teia 


Dudley.—The T.C, has been recommended to charge 
users of energy for power and heating, 1d. per unit for 22 hours per 
day, and 6d. per unit tor the hours of heavy load, 
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Dundee.—The T.C. is to temporise with its electricity 
works problem. An additional engine of 1, 250 K. p. is to be installed 
to meet in requiremente, and meantime a Committee 
will deliberate over the new station which will be required. A 
surplus of £7,000 for the past year has enabled the rate for lighting 
to be reduced from 4d. to 34d. per unit. 


Farnworth.—The application of the U.D.C. for a loan 
of £5,000 for E. L. p was the subject of a L.G.B. inquiry on 
May 31st. The clerk stated that the undertaking was established 
in tember, 1901, and there had been a loss on it of £886. The 
progress of the undertaking, he added, had exceeded the anticipa- 
tions of the most sanguine. Mr. A. T. Holden contended that 
£726 spent for street lighting was expensive when compared with 
the gas bill. On behalf of the gas company, he argued that the 
increase of the rates from 2s. 11d. in the E in 1900 to 4s. in 1905 
was largely attributable to the inconsiderate action of the Council 
in relation to electricity and tramways, and he asked the Inspector 
to consider whether, in granting the additional borrowing powers 
sought, the L.G.B. would be doing what was beneficial to the 
ratepayers generally, or only increasing a trading loss. The 
clerk replied that the loss on the undertaking represented a rate of 
less than åd. in the £, and the addition to the gas company’s rates 
only amounted to £5 4s. 6d. a year. 


Fenton.—The U.D.C. has asked Stoke T.C. to submit a 


draft agreement embodying all the terms upon which it is willing 
to supply energy to Fenton. 


Finchley.— Application is proposed to be made to the 
L.G.B. to borrow the sum of £12,000 for extensions present and 
future of the distribution system. 


Greenock.—The T.C. has decided to go on with the 
erection of a refuse destructor in connection with a second elec- 
tricity generating station, and the offer of the Horsfall Co., Leeds, . 
amounting to £14,315 has been accepted. The Scottish Secretary 
has agreed to an increased borrowing power of £50,000, making 
£160,000 in all for electricity purposes, but on the understanding 
that the Corporation proceeds with a provisional order not later 
than April next, for the consolidation of the town's various acta and 
to increase its rating powers in some departments. 


Grimsby.—The Corporation E.L. Committee has decided 
to apply to the B. of T. fora prov. order to enable it to supply 
electrical energy to Immingham, where extensiv® dock stores and 
warehouses are being erected. 


Hastings.—On June 1st a L.G.B. inquiry was held into 
tbe Corporation’s application for a loan of £563 for electric lighting 
in certain streete, it being proposed to replace 26 gas lamps and one 
electric lamp in one street with 11 Oliver flame lamps. The 
Inspector asked why the highest price in the country was charged 
for the present electric lampe, while for the new ones the Council 
was coming down to practically the lowest figure. He further 
questioned the necessity for the change. 

The T.C. has decided to apply to the L.G.B. for a loan of £8,760 
for the extension of the plant at the electricity works. The principal 
items are £5,418 for a 750-Kw. steam turbine and condensing plant, 
£772 for a boiler, and £538 for a switchboard. 


Lancaster.—The revenue of the electricity department 
last year was £9,203, as compared with £9,146 in 1904-5; the 
net profit was £1,017, against £585; and this has been carried 
to the reserve fund, which stands at £5,844. The sale of energy 
for lighting, shows an increase of 6°7 per cent., but there was a 
decrease in the receipts, owing to the reduction of the price from 
5d.to 44d. per unit. The sale of energy for power has increased 
52:3 per cent., and to the tramways by 8'9 per cent. The total 
capital expenditure is £62,290. 


Leeds.—The gross profits on the electrical undertaking 
for the year ended March 31st last amounted to £62,455, as against 
£56,052 in the previous year. 


Leigh (Lancs.).—The past year's working of the muni-. 
cipal electricity undertaking has resulted in a gross profit of £249 
and a net profit of £52. 


London.—SrTEPNrEy.—The returns of the electrical 
undertaking for the 12 months ending March 31st last, show that 
the capital outlay up to the date mentioned was £250,501. Of this 
amount £28,760 was spent during the 12 months under review. 
The net result of the year's working was a gross profit of £13,985, 
and an increase in the units sold from 3,425,153 to 4,046,205, made 
up as follows :—382,880 at 8d., 212,491 at 6d., 2,193,635 at ld., 
1,257,197 at nine-tenths of 1d., producing an income of £31,595. 
Compared with the previous 12 months the income has increased 
by £1,648, and the expenditure by £2,499. That the income has 
not increased proportionately is due to the large reduction in the 
charges for electricity made during the year. After deducting 
financial charges, there remained £1,988 net profit, as against 
£5,845 in 1904-5. The depreciation and renewal fund amounted 
to £19,026 on March 31st. Application is to be made to the 
L.C.C. for sanction to borrow £10,500 for mains extensions. l 

BERMONDSEY.—At the meeting of the Borough Council on 
Tuesday evening, the Electricity and Street Lightiug Committee 
submitted estimates of income and expenditure for the year euding 
March 31st, 1907, together with a statement showing the results of 


the last 12 months’ working. The total quantity sold was 1,564,462 | 


. £13,000 for electrical purposes. 


unita, as against 932,099 for the preceding year. Of these 387,183 


units were for private lighting at an average price of 3:4d. per unit. 
The total amount sold for power purposes to private consumers was ' 
659,064 units at an average price of 1'47d. per unit. For street 
lighting 361,662 units were supplied. It was proposed to make 
the charge for street lighting for the past year 24d. per unit, and to 
apply the sum of £449 in aid of the rates. On the revenue account 
there was a gross profit of £7,906, and this it was proposed to allocate 
as follows:—Carry forward to revenue account, £1,010; and to net 
revenue account, £6,896. Dealing with the net revenue account, a 
balance of £3,000 remains on the year's Working, after redemption 
of debt and repayment of interest, and this sum it was pro- 

d to transfer to the reserve fund account. The generation 
cost for the past year was 67d. per unit, as against 1°16d. per unit 
for the previous year. It was further proposed that a revised flat 
rate of 3yd. per unit should be charged for lighting. All the 
proposals were adopted. 

The Electrical Committee was also authorised by the Borough 
Council to arrange special term« for the supply of energy to the 
Tilbury Contracting and Dredging Co., and the South-Eastern and 
Chatham Railway Co. Application is to be made to the London 
County Council for sanction to borrow £2,000 for extension of 
mains during the present year. . 

HAMPSTEAD.— The revenue of the electrical undertaking for the 
year ending March 31st last, amounted to £70,147, as against 
£62,625 in the previous year; the gross profit was £40,467, as com- 
pared with £34,657, and after meeting financial charges there 
remained £13,159, as against £9,182. The depreciation fund was 
up to the 10 per cent. limit allowed by the B. of T. 


Newark.—The T.C. has decided to apply to various 
electricity supply companies for terms on which they would supply 
electric light and power in the borough. 


Portishead.—The B. of T. having intimated that it 
proposed to revoke the Clevedon, Portishead and Long Ashton E.L. 
order, the promoters have asked the U.D.C. to appeal to the B. of T. 
to defer taking this step, expressing a hope that at the end of 
June a definite arrangement would be made to carry the order 
through. The Council on May 30th decided to take no steps in the 
matter. 


Sunderland.—During the year ended March 31st last 
the total expenditure of the electricity department was £26,560, 
and the total revenue £47,964, lcaving a gross profit of £21,404. 
Of the gross profit, interest absorbs £10,063, and £9,912 is required 
for the sinking fund, leaving a net profit of £1,429. The net profit 
since 1895 has been £7,644, and the net deficit £3,069, leaving a 
balance of £4,575 to be carried to the renewal fund. The equivalent 
number of 8-c.P. lamps connected was 367,893; the number of 
units sold was 6,159,954, as against 4,772,913 during the previous 
year, while the consumers increased from 1,041 to1,120. The capital 
expenditure per Kw. amounted to £51:8, the average for municipal 
undertakings throughout the kingdom being £791. The works 
cost per unit sold was 0°736d. as against 0°851d., and the total 
engineering cost 1:005d. as against 1°154d. Including financial 
charges, the total cost amounted to 1°784d. per unit sold as against 
2:083d. 


Tunbridge Wells.—Instead of the present sliding scale 
of charges for energy, the T.C. has decided to adopt a flat rate of 
44d. per unit. 


Walsall.—On May 30th the L.G.B. held an inquiry 


intothe application of the Corporation for sanction to borrow 
There was no opposition. 


West Bromwich.—The annual report of the electrical 
department shows that the quantity of electricity generated during 
the past year was 2,011,636 units, against 1,631,326 units in 1904-5. 
The quantity of electricity sold was 1,655,927 units, compared with 
1,411,884, of which the Tramway Co. took 1,102,749 units, against 
976,126 units in the previous year. ‘The gross profit for thc year was 
£5,769, and the net profit £1,930. 


Wimbledon.—The L.G.B. is to be asked to sanction 
the borrowing by the T.C. of £20,650, being the estimated amount 
of capital expenditure upon mains, meters, transformers and sub- 
stations during the three years to end March 31st, 1909. 


Yorkshire Power.—The unreasonable position taken 
up at first by local authorities with regard to power companies 
supplying in their areas has been, in the last few years, considerably 
improved. Doubtless part of this modification is due to the unsuc- 
cessful financia] results of local works; part to the fact that in 
many cases their power-asing ratepayers, finding that they cannot 
get the benefit of the Power Co.’s supply in prohibited areas, 
have moved into districts where such a supply can be obtained 
without hindrance. The relationship of the Yorkshire Electric 
Power Co. with local authorities has always been of a friendly 


. description, and it is interesting to note that the Power Co. has 


been given permission to supply in the areas of no fewer than seven 
local authorities. Some of the local authorities, however, do not 
see eye to eye in this matter. The Dewsbury Corporation some 
time ago refused its consent to the company to supply a colliery in 
its district, with the result that the colliery owners are now pro- 
viding their own generating plant. The Ossett Corporation, how- 
ever, has given its consent to the Power Co. to supply a colliery in its 
area, Which policy is more to the benetit of the district concerned, 
it is not difficult to say. . 
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open, 1533 miles; car-mileage 18,886,910, an increase of 943,315 


TRAMWAY and RAILWAY NOTES. 


Belfast.— The first annual report of the working of the 
Corporation tramways was presented to tbe Tramways and Elec- 
tricity Committee by the general manager, Mr. Andrew Nance, a 
fortnight or so ago. The total revenue for the 12 months was 
£137,480; working expenses amounted to £104,254, the gross profit 
being £33,226. The profit for the three months ended March 31st, 
1905 (£1,848), was added to this sum, bringing the gross profit up to 
£35,074. After meeting financial charges there was a deficiency of 
£7,371 on the year's working. The system has, however, been in 
course of reconstruction from horse to electric traction during this 
period, and the services have been materially interfered with in 
consequence. A total of 3,625,186 car-miles were run, of which 
1,681,929 were electric. The total number of passengers carried 
during the year was 30,133,027. 

The work of reconstruction was commenced on February Ist last 
year, and the complete system was opened to public traffic on 
December 5th, 1905. The length of single track is about 73 miles. 


Birkenhead. — The Tramways Committee intends to 
issue during the summer months special half-day through return 
tickets, available by ferry and tramcar, between Woodside and Upton 
Road, by what is called the Circle route, for 4d. ; the electric tram- 
ways to take 3d. and the ferries 1d. 


Burton and Ashby.—The B. of T. inspection of the 
borough section of this light electric railway was conducted last 
week by Major Pringle, who traversed in a Corporation car the 
whole of the town tramway from Wellington Street terminus to its 
connection with the Midland Co.’s system, at the eastern boundary 
of the borough, Bretby Lane, two miles from the centre of the 
town. The line, extending from Burton to Ashby, a distance of 
nearly 10 miles, will be opened on June 13th. | 


Bury.— The Corporation Tramways accounts for last 
year show that the total income was £39,969, and the amount 
carried to net revenue account was £19,779. 'The net profit was 
£3,348, of which £2,846 will be carried to the reserve and deprecia- 
tion fund, and £500 to the reduction of rates. The total capital 


outlay on the system was £220,751. 


Canada.—TuHE Canapran Paciric RAILLWAT.—It is 
reported at Winnipeg that this railway has acquired the use of the 
falls at Rat Portage and Kennebac Falls at Fort William, Ontario, 
and will use the water power to supply electricity on the line 
between Winnipeg and Fort William. 


Continental Notes.—ITALY.—La Societa Belga-Italiano . 


per la Costruzione della Tramvia Elettrica Salerno-Cava-Nocere- 
Scafati is the name of a company which has just been formed at 
Salerno with a capital of £120,000 to construct an electric tramway 
between the places named. 

SPAIN.—The Austro-Hungarian Consulat Madrid reports that a 
group of Catalonian capitalists proposes to construct an electric 
tramway between Casa Gomis and Tarrasa, Province of Barcelona. 
A waterfall is to be used for the production of energy for traction 
purposes, 

AUSTBIA.— The Austrian Minister of Railways has given his 
consent for the construction of a light electric railway in 
Bodenbach. The gauge of therailway will be 1 metre, and branches 
are to be built to Algeradorf and Rosawitz-Seldnitz. 

GERMANY.—'l'he British Consul at Stettin reports that the 
Btettin Tramways Co. has a capital of M. 40,000,000 (£200,000). 
The receipts during last yearlamounted to M. 1,288,611 (£64,430; ; 
14,032,631 persons were carried, and the average takings per 
kilometre were 29:01 pf. (about 54d. per mile) A dividend of 
64 per cent. was declared. There are 344 miles of line now in 
use. 
Ernst Horstmann, of Bremen, has been granted a concession for 
an electric tramway from Landau vid Impflingen to Billegheim. 
Works of investigation are to be commenced next month. 

SwEDEN.—The Swedish State Railways are about to execute 
very extensive tests on their lines in connection with the proposed 
adoption of electrical traction, in order to decide ou what 
principles the Swedish Railways should be electrified. Besides 
other manufacturing companies, the Maschinenfabrik Oerlikon has 
been approached by the Swedish authorities on this subject, and the 
board of directors of the Swedish Railways proposes to start trials 
immediately with the Oerlikon system ; for this purpose a stretch 
of 3 km. between the Central Railway Station of Stockholm and 
Tomteboda is being equipped with an Oerlikon overhead contact 
line, and one of the electric motor-cars, and one of the locomotives 
are being equipped with the Oerlikon current collectors. 


Croydon.—The tramway system on Friday last came 
under complete Corporation control, the term of the B.E.T. Co. 
baving expired at midnight. 


Dudley.—The Corporation is to make application to the 
Light Railway Commissioners for an order to amend the Dudley 
and District Light Railways Order, 1898, so as to give the Council 
further powers in reference to the borrowing of money, and the 


leasing of the tramways within the borough. 


Glasgow.—The following figures give the year's returns 
of the Corporation electric tramways:—Average track mileage 


. 


miles ; traffic receipts £813,769, an increase of £57,288 ; passengers 
carried 208,058,348, an increase of 12,290,829. Since the beginning 
of June, 1905, extensions amounting to 63 miles of route have been 


opened, | = 
India.— The Calcutta Tramways Co. has com- 


a 


menced a further extension of its system at Howrah.—Indiqn 


Engineering. 

Lanarkshire.—The directors of the Lanarkshire Tram- 
ways purpose making an immediate start with the extension of 
their line from Blantyre to Cambuslang. The extension, including 
extra cars, is estimated to cost from £40,000 to £45,000, and the 
new line is expected to be ready fortraffic in August. 


Lancaster.—The traffic revenue for last year was £5,237, 
against £4,508, an increase of £728. The expenditure was £5,293, 
or £331 more than last year. It has cost £330 to earn the increased 
revenue of £728. The net deficit was £3,144, against £3,180 last 
year, including £2,879 for interest and redemption. The capital 
expenditure to date is £39,307, and the amount of debt redeemed 
through the sinking fund is £4,422. The last returns show an 
increase of 13,441 passengers and £38 receipts. The Corporation 
is consulting with Mr. Clough, manager of Bury Corporation 


Tramways, as to future management. 


Leeds.—The report of the general manager (Mr. J. B. 
Hamilton) of the tramway undertaking for the past year shows 
that the gross receipts from all sources, with six extra days, 
amounted to £312,167, an increase of £13,933. The receipts per 
car-mile were 10°51d., as against 10°15d.; the car-miles amounted 


to 7,211,866. Under the heading of traffic expenses £83,977 was 


spent. General expenses accounted for £21,549. The amount paid 
in compensation amounted to £1,549, as against £2,071 in the pre- 
ceding year. The total charge for repairs and maintenance was 
£34,913, and the amount for renewals was £11,565. The cost of 
maintaining the power station was £15,959, as compared with 
£13,033. The total cost was £156,399. The gross profits amounted 
to £155,767. Of this £34,874 will be required for interest; £36,921 
for sinking fund charges; for income-tax £3,293; and for reserve 
and renewal funds, £28,678. The balance of £52,000 it is proposed 
to transfer to the city fund forthe relief of the rates. Last year the 
sum of £55,000 was handed over to the city fund. The total 
mileage of track in use is 96 miles; 13 miles are under construction. 
On the cars 69,634,126 passengers were carried. The average traffic 
revenue per car-mile was 10:38d., and the working expenses 5°49d. 


Leyton.—The B. of T. has forwarded to the U.D.C. 
sanction to raise a loan of £23,350 for the erection of car-sheds 
and repairing shops and electrical equipment. 


The Liverpool-Southport Line.— Between Liverpool 
and Southport nearly|70 trains a day are now run each way, indepen- 
dently of the service between Hall Road Station and Exchange, 
Liverpool. A few months ago the Overhead Railway was linked 
up at Seaforth, and five trains per day were run between Southport 
and Dingle. The experiment has been so satisfactory, that an 
hourly service has now been instituted. Trains are being run 
as far as Linacre Road, both from Exchange Station, and also from 
Dingle, the “ Overhead” terminus. Building operations alongside 
the line between Liverpool and Southport have in recent years pro- 
gressed to an enormous extent. The company are being pressed 
to erect two new stations, at Birkdale and Waterloo respectively. 

The work of electrifying the length of railway which connects 
the main line vid Marsh Lane Junction with Aintree, is being 
pushed on with a view to completing the work by July 1st. 
On this date a new local service, including the newly-electrified 
length named, will, according to present intentions, be opened for 


public traffic. 


London.—L.C.C.—At last week's meeting there was a 
good deal of discussion regarding a recommendation of the High- 
ways Committee that the workmen's fares on the Councils tram- 
ways from Victoria Station to Vauxhall, Lewisham, Catford, and 
Blackwall Lane and Woolwich Road, should be raised. Mr. Dew 
denounced the attitude of the Committee towards the workmen's 
cars. He showed that the railway companies provided better 
facilities for the conveyance of workmen, and pointed out that the 
London United Tramways Co. did more for the workmen than the 
Council, offering a 16 and 14 miles return journey for 2d. All he 
asked was that the Council should apply to its own service the 
regulations and obligations which it endeavoured to force upou 
others. Lord Welby supported the Committee's proposal, saying 
tbat while the Council was spending a large sum of money on re- 
construction, it was left with such a small margin that for a time 
atleast it ought not to go below the fares proposed. Mr. J. W. 
Cleland, M P., said that the Council was now pressing the South- 
Eastern Railway Co. to reduce their fares to 2d. from Catford to the 
City, and at the same time was demanding 3d. for the same journey 
on its tramways. In the end an amendment was carried by 53 to 
15 reverting to the old fare of 1d. single and 2d. return, the 14d. 
single and 3d. return for certain sections being abandoned. 

BaTTERSEA.—It is reported that the B.C. is petitioning the House 
of Lords against the L.C.C. (Tramways and Improvements) Bill in 
order to preserve a locus standi for resisting the attempt made in 
the Bill to give the County Council a right of appeal against any 
local authority vetoing a tramway scheme. The fear is that the 
County Council would force the overhead system of tramway trac- 
tion upon Battersea, which insists upon the conduit. 
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Rochdale.—At an inquest on Monday on James Eccles, 
a deaf old man of 80, who was knocked down by a Corporation 
tramcar aud died from the injuries, the jury returned a verdict of 
accidental death. and exonerated the driver from blame. The 
depaty town clerk said fhat the Rochdale trams had been running 
four years and covered 21,000 miles a week, and this was the first 
accident that had terminated fatally. 


South Shields.—The Tramways Committee haa decided 
to construct a short extended route in Boldon Lane and Hudson 
Street, Tyne Dock. The distance is only 680 yards, but the cost 
will be considerable—it was estimated originally at over £10,000— 
as the roadway will have to be lowered beneath two bridges. 


Sunderland.—The annual report of the Tramways Com- 
mittee was presented at the meeting on the 31st ult. The receipts 
during the past year were £67,847, representing 16,103,482 passen- 
gers carried, and 1,508,870 car-miles run. The sum of £327 was 
received for advertisements on cars, &c. Of the total passengers 
carried 12,688,591, or 78°9 per cent., paid 1d. fares. The expendi- 
ture in connection with the traffic was £17,511, and the total working 
expenses £38,738. After meeting this a balance of £29,437 was 
carried to the net revenue account. On March 31st last the out- 
standing loans were £242,499, and the loans repaid £43,346. The 
borough fund in aid of the rates stood at £3,541. 


Swindon.—A serious tramcar accident took place at 
Swindon on Friday last. A large double-deck car, carrying over 
70 passengers, was descending a steep incline when the driver found 
that the brakes were out of order, and at the bottom of the incline 


the car overturned. Four passengers were killed, and about 20 . 


injured. 


Tipton.—The Tramways Committee of the Dudley 
‘Corporation has issued a report in which it recommends that the 
plans of the Birmingham and Midland Tramways Joint Committec 
for the reconstruction of the Tipton tramways be approved, 
subject to certain conditions as to cost of reconstruction. 


U.S.A.—New York SrATE.— A syndicate of Toronto 
capitalists is to build & new high-speed electric line between 
Rochester and Lockport in New York State, a distance of about 55 
miles, at a cost of $2,000,000. The contract for the construction 
has been given to Messrs. J. G. White & Co, of New York, and 
work is to commence immediately. 

Eleven persons were killed and 75 injured by the overturning 
of a tramcar at East Providence (R. I.) on Monday last. The car 
was of the open type, and carried 100 passengers at the time. 


Walsall.—Tbhe T.C. has been asked to sanction an 


important scheme of tramway improvement involving an expendi- 
ture of £38,000. The scheme provides for re-laying the greater 


portion of the line between Bloxwich and Pleck (4 miles) and sub- 


stituting a double line for the present single track. This will result 
in more expeditious and economical working of the section, An 
arrangement has been come to with the Birmingham and Midland 
Tramways Joint Committee, whereby inter-communication between 
Walsall and outlying places will be established, including Wednes- 
bury in one direction and Darlaston and Bilston in another, which 
will be a very great convenience. ; 


West Bromwich.—On May 31st Col. Yorke, B. of T. 
Inspector, held an inquiry as to the cause of the tramway fatality 
on May 5th, when a child was run over by an electric car, and it 
took nearly half an hour to extricate the body from under the 
vehicle. The object of the inquiry was really to consider the 
question of life-guards on the cars, and the advisability of equip- 
ping them with hydraulic jacks. It was shown by the evidence 
that the trigger life-guards now in use on the cars were the best 
known, and the Inspector seemed to agree with this from the 
reports which the B. of T. had from time to time had before it. 
The question of the height of tbe gate of the life-guard in front of 
the car was raised, and it was pointed out that there were no 
detinite instructions on this point, but that it was usual for it to be 
from 4 to 6 in. off the ground. Tbe Inspector said he would not 
recommend that the gate be higher than 6 in. With regard to the 
use of jacks, Mr. Conaty, traffic manager of the company, expressed 
the opinion that jacks did not save life, and would not have 
done so had they carried them in this particular case. At the con- 
clusion of tbe inquiry, the Inspector said he would have to make 
inquiries to see what the custom was in other towns before he 
made any recommendation as to the use of jacks. The Mayor of 
the borough, on behalf of the inhabitants, made a strong appeal to 
the company to place an hydraulic jack on each car. The 
Inspector said he would consider this appeal in making his report, 
but he had to bear in mind that any recommendation that was 
made with regard to the matter would: affect not only West Brom- 
wich, but the country generally. 


Wigan-Blackpool.—At the meeting last week of the 
Southport Chamber of Commerce, Mr. 8. Hardman explained a 
scheme for constructing a railway across the Ribble, which would 
provide a shorter route for traftic from Wigan and towns south to 
Blackpool and the north, with a 1-hour journey between Man- 
chester and Blackpool. It would be necessary to tunnel under the 
estuary from Hundred End station on the Southport-Preston line, 
to Warton Bank, through Lytham, at a cost of about £600,000, 
Mr. Hardman suggested that if the tube were constructed the 
L. & Y, Railway Co. would continue their electrio railway from 
Crossens (Soutbport) to Hundred End and Blackpool The subject 
will be discussed at the next meeting. 


TELEGRAPH and TELEPHONE NOTES. 


Greece.—According to a report of the Austro-Hungarian 
Consul in Piræus, the Greek Government is at present making 
arrangements for the establishment of telephonic communication 
between Piræus, Athens and the chief towns of Thessaly. 


New Telegraph Offices.—The Portuguese Adminis- 
tration has informed the Bureau International_of the opening of new 


" telegraph offices at Chaonde, Memba, Samuco and Lurio, in 


Mozambique. The German Administration has similarly an^onnced 
the opening of new telegraph offices at Keetmanshoop, German 
South-East Africa, and Bonaheri, in Cameroon. The African Direct 
Telegraph Co. has opened new offices at Asaba and Onitsha, in 
Southern Nigeria. l 


Neweastle.— The Newcastle and Gateshead Chamber of 
Commerce has received a letter from the Postmaster-General ex- 
pressing regret that he is unable at present to depart from the 
decision not to continue the trunk wires of the underground 
telegraph cables to the north-eastern porta. 


Ma: 
Bt. Lucia-Martinique .. ae iw T oe May 7 
Reissa-Issa (Yemen) Camaran ee T es Oot, 6 
Cayenne-Pinheiro " " oe T . Aug. 1 


Port Arthur-Chifu (Closed) eo ee ee ee Mar. 7 ee ee. 
fa-Tangier ee ees ee ee ee ee Jan. ee ee 
Tangier-Cadizs .. oa ae ea és .. Feb, 18, 1906. June 2 
Cayenne - Paramaribo eo ea ee ee ee April 20, . ee 
LANDLINES., . 
Puerto-Barriog .. . .. vs T "P ee bg. 17 1908 .. 
Bachkale-Deliman ._.. we .. Feb. 12, 1906 .. 


Telephonitis.—The absurdity of some of the ideas 
regarding electricity which are harboured even by scientific men, is 
well illustrated by & statement attributed to a Dr. Wallbaum, of 
Berlin. He draws up a list of ailments to which telephone girls 
are subject, including headache, neuralgia, paralysis of the vocal 
cords, heart troubles, &c., and ascribes these troubles to the electric 
currents to which the operators are exposed. It may be true tbat 
these afflictions are endured by telephone operators—the telephone 
user also has his little worries—but it is ridiculous to suggest that 
in either case they are due to the influence of electric currents in 
any shape. 


CONTRACTS OPEN and CLOSED. 


OPEN. : 


Dartford.—June 19th. Oils, meters, cut-outa, cable, 
general stores for one year for the Council. See “ Official Notices " 
June 1st. 


Erdington.— June 27th. Tramway overhead equipment 
for the U.D.C. See ‘ Official Notices " to-day. 


Finchley.—June 11th. Water-softening plant for the 
U.D.C. electricity works. See '' Official Notices" May 25th. 


Finchley.—June 18th. Mains, network and joint boxes, 
&c., for the U.D.C. See Official Notices” to-day. 


Glasgow.—The trustees of the Clyde Navigation are to 
invite tenders for the following cranes required for the new 
Renfrew Dock :—25-ton electric derrick wharf crane; 12-ton 
electric overhead travelling crane; two $-ton electric overhead 
travelling cranes; and a 7-ton electric overhead travelling crane. 


Luton.—June 15th. Cables for the Corporation. See 
* Official Notices to-day. 


Manchester.—June 12th. Stores for the Electricity 


Committee. 


Manchester.—June 19th. b. C. motors, motor-starters, 
meters, service cables, fuse boxes, bitumen and box compound, for 
the electricity department. See Official Notices" to-day. 


Nuneaton and Chilvers Coton.—June 12th. One 
200-Kw. steam dynamo for the U.D.C. See Official Notices“ 
May 25th. 


Salford.—June 22nd. Four direct-current motors (1, 
15 and 40. B. H.P.) for the Royal Technical Institute, See Official 
Notices " to-day. 


Shipley.—June 14th. The Council invites tenders for 
an electric light installation at the baths and workhouses. d 
cations; from Electrical Engineer, Electricity Works, D eld, 
Shipley‘ (deposit £1 16.).. 


. 
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Npain.— The municipal authorities of Zalamea la Real 
(province of Huelva) have just invited tenders for the concession 
for the electric lighting of the town. 


Stepney.—June 18th. Flame arc lamps and columns 
for the B.C.; also meters, demand indicators, and cartons. See 
two Official Notices to-day. 


Stoke-upon-Trent.—June 18th. Piping for the Elec- 
tricity Committee. Sve Official Notices” to-day. 


Wimbledon.—June 20th. 12 “ Flame " arc Jamps and 
columns for the Corporation. See Official Notices" June 1st. 


CLOSED. 


Accrington.—The Electricity Committee has accepted 
the tender of Messrs. Yates & Thom for steam raising machinery 
for the electricity works. 


Barnstaple.—The T.C. has received the following 
tenders for supplies to the electricity works :— 


CABLES, 


8t. Helens Cable Co. .. . (accepted) £837 
W. T. Henley's Co., Ltd. s vas 848 
British Insulated & Helsby Cables, Ltd. 945 


BiTuMEN. 
W. H. Keys, Ltd. (accepted) £5 108. per ton 
Roland, Carr & Co. se . £5 18s. per ton 


Box CompounpD. 
W. H. Kess. Ltd. . (accepted) 4d. per Ib. 
Roland, Carr & Co.  .. s .. 6d. per lb. 


The tender of the British Thomson-Houston Co., Ltd., was 
accepted for meters, 5, 10 and 20 amperes. 


Belfast.—The Tramways and Electric Committee recom- 
mended that the contract for the boosters, battery, balancer and 
switchgear for the Fort William sub-station, be given to Messrs. 
Johnson & Phillips, at £2,108. 


Birkenhead.—The Borough Education Committee has 
accepted the tender of Messrs. Heaney & Co. for the installation 
of the E.L. at the Woodlands Schools, at £147. 


Croydon.— The T.C. has accepted the tender of Messrs. 
R. W. Blackwell & Co., Ltd., for the electrical equipment of the 
Whitehorse Road tramways, at £604. j 


Derby.—The T.C. has accepted the tender of Callender's 
Cable & Construction Co., Ltd., for the supply of E.L. cable, at 
£662, and that of the Electric Tramways Equipment Co. for 
overhead material and pinion wheels. 


Glasgow.—The Corporation Telephone Department has 
secured the contract to connect the head office of the Clyde 
Navigation Trustees at Glasgow with their new works at Renfrew. 


Greenock.—The contract for the main switchboard and 
distributing boards required at the Berry Yard Sugar Refineries, 
has been placed with Mesers. Kelvin & James White, Ltd. 


Hardwicke Grange.—A contraet for 108 L. S. 18 cells 
has been placed with the D.P. Battery Co., Ltd. 


Hull.—The Corporation Tramways Committee has 
accepted the following tenders :— 


Clayton, Sons & Co. Two stee] Lancashire boilers, £1,177. 
Harrison & Turner.—Altering condenser pipes, £157. 

E. Green & Bon, Ltd.—Econonmiser, £500 5s. 

T. T. Vickers & Co.—Mechanical stokers, £270. 


Lanarkshire.—The Brush Electrical Engineering Co. 
has received an order from the Lanarkshire Tramways Co. (per 
B.T.-H. Co.) for six double-deck car bodies and six single-type 
trucks. 


London.—StTErNEY.—The B.C. has placed an order 
with the Underfeed Stoker Co., Ltd., for an additional stoker, 


at £217. 3 
BEMONRSEY.—The B. C. has received the following tenders :— 


CONDENSER AND CooLina TOWER. 


J. Child Pe £2,295 C. Bradshaw .. (Mirrlees) £2,812 
Haste Pump Co... ae .. 2,305 Mather & Platt. (Klein) 2,815 
Midland Engineering Co. .. 2,225 | J. P. Hall & Sons (Balcke) 2,901 
Klein Engineering Co. .. 2,913 | Mirrlees Watson Co .. 2,987 
Klein Barometric a .. 2,539 | Willans & Robinson . . 2,963 
C. Bradshaw à St .. 2,625 J. P. Hall & Sons (Klein) 2, 970 
I. Storey] & Sons.. E .. 2,635 Richardsons, Westgarth & Co. 2.974 
C. Bradshaw (Hall's) 2.690 Balcke & Co. .. 8,001 


(Baleke) 2732 | Worthington Pump Co. 


Pa . . 2.278 W. H. Allen, Son & Co. x 
(Bradshaw) 2.778 Ledward & Beckett .. 98,514 
M d (Child's) 2.791 


At "Tuesday's meeting of the B.C. the electrical engineer reported 
that Mr. J. Child's tender was the lowest, but he was not a 
manufacturer of condensing plant and the condenser he eubmitted 
had a cooling surface of only 2,000 sq. ft., which, in his (the 
engineer's) opinion, was not sufficient. The Haste Pum 
tender was also for a condenser of only 2,000 sq. ft. The 


Mather & Platt .. 
J. P. Hall & Sons 


9 ” 


idland 


Oo. s 


Engineering Co. were manufacturer of cooling towers but not of 
condensing plant. As the condensing plant was by far the most 
important part of the contract, he would suggest the tender of 
a.condensing plant manufacturer being accepted. The Klein 
Enginecring Co.'s tender of £2,530 was next, but this tender was 
for a barometric condenser. Mr. Bradshaw's tender was next, 
but he was not a manufacturer. Messrs. Storey & Co.’s tender of 
£2,635 complied with the specification and conditions with the 
exception that one motor drove both pumps. Finally the engineer 
suggested that the merits of Messrs. Klein's tender and Messrs. 
I. Storey & Sons’ tender be considered. It was resolved to accept 
the tender of Messrs. I. Storey & Sons, at £2,635. 


880 vARps or 25 By 25 BY 125 CABLE. 
W. T. Glover & Co. .. (accepted) £ 
St. Helens Cable Co. 

W. T. Glover & Co. 
Johnson & Phillips 

Callender's Cable Co. zi 85 s Ma 

ii T i (further quotation) 

Siemens Bros. & o. is T za 

British Insulated & Helsby Cables .. 


(further quotation) 


8888888 


LowERING GEAR TO ALL Arc LAMPS IN THE BOROUGH. 


Improved Electric Supplies, Ltd. .. T .. £814 
Johnson & Phillips - m y m .. 451 
Prestwich & Burt i x se ee xx 504 
Veritys, Ltd. T m) EN s sa dx 510 
London Electric Firm .. x s € 525 
Reason Manufacturing Co. 


Gilbert Are Lamp Co. OoOoOoOoO . 6588 


Marples: Leach & Co. .. as x es SQ 04 
North-Western Electric App. Co. .. bs . 646 
General Electric Co si = ae ' 696 
Gilbert Arc Lamp Co, .. es - wis . 727 
Crompton & Co. .. 25 Es - we ae 154 
R. Easton & Co. .. za " i 1,701 


None of the tenders has been accepted, the Committee having 
arranged with the Improved Electric Supplies, Ltd., Messrs. 
Johnson & Phillips, and Veritys, Ltd., for a trial of their 


respective gear on the columns. 


INSTALLATION OF ELECTRIC LIGHT AT THE ROTHERHITHE BATHS. 


Salisbury Electrical Engineering Co. (accepted) £219 
Alliance Electrical Co., Ltd. .. s Ks we 276 
Duncan, Watson & Co... - ee. e si 905 


Leo Sunderland & Co. 855 - S "T 835 
E. P. Allam & o. ER x as T 455 
A. W. Penrose & Co., Ltd. e 5. „ 5441 


Leeds, — The Leeds Corporation recently decided to 
extend the plant at its electricity works by the adoption of steam 
turbines, After tenders had been invited for two 3,000-K w. sets, 
a tour of inspection round the country was made, most of the more 
moderü turbine stations being visited. 'The Committee has now 
recommended the adoption of the Willans-Parsons type of turbine, 
with shrouded blades, and has recommended the Council to place 
the complete contract, including the generator portion and the 
condensing plant, with Messrs. Willans & Robinson, Ltd., of Rugby. 


Rothérham.—The T.C. has accepted the tender of 
Messrs. Steel, Peech & Tozer, Ltd., for the supply of steel rails and 
fish-plates for the Whinney Hill tramways, at £852. 


Teddington.—The National Physical Laboratory, of 
Bushy House, Teddington, has placed an order for one battery of 
60 cells giving discharges of 3,000 amperes, and one battery of 56 
cells for lighting and power purposes, with Mcssrs. Pritchetts and 
Gold, Ltd., of Westminster, ' 


REVIEWS. 


Berechnung und Entwurf Elektrischer Maschinen und 


Anlagen für Studierende und Ingenieure. By Pror. Dr. 
F. NIETHAMMER. Stuttgart: Ferdinand Encke. Price 
M. 16. 7 ; 

This book, dealing more especially with the design of 
switchboards and auxiliary apparatus, forms the third volume 
of a five-volume treatise, of which only Vol. I (on the design 
of direct-current generators and motors) has previously 
appeared, and which is to be completed within the next 2j 

ears. 
: The space available enables the subject to be treated in 
much detail from a practical point of view, especially as a 
fairly 1 Md theoretical acquaintance with it is assumed, 
and only short explanations of the reasons underlying the 
various practical applications are given. i 

The bulk of the book is therefore occupied by descriptions, 
aided by admirable line drawings and photo-reproductions, of 


. actual apparatus constructed by the leading German, Swiss 


and American firms, with occasional references to British 
makers, | 

Chapter I gives a general description of switchboards and 
their installation; Chapter II deals with the details of 
switches ; Chapters III and IV, with fuses and &utomatic 
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cut-outs ; Chapter V, with switchboard measuring instru- 
ments ; Chapter VI, with lightning arresters and other safety 
devices; Chapters VII, VIII and IX with regulating 
and starting resistances, whilst Chapter X describes miscel- 
laneous apparatus such as electric brakes, current collecting 
geara, &c., and concludes with a useful set of tables giving 
approximate dimensions, weighte and prices of the various 
types of switchboard apparatus, collected from the catalogues 
of the leading makers. | 

The last 100 pages of this volume form an introduction 
to the succeeding volume, and contain a very complete collec- 
tion of data for the estimation of the cost of electrical in- 
stallations of the various classes. 

Of course only approximate prices, floor spaces, &c., can 
be given, and even these will be subject to considerable 
variation in accordance with the market fluctuations and local 
conditions, but the tables should prove useful as a rough 
guide, and the explanations accompanying them are usually 
sufficient to allow the probable variations to be estimated. 


— 


La Separation Electromagnetique et Electrostatique des 
Minerals. By Desire Korpa. Paris: L’Kelairage 
Electrique. 6 fr. 


By all interested in the separation of minerals, this little 
work of about 200 pages will be welcomed. After an intro- 
ductory chapter, the electrostatic systems of separating 
sulphur and minium, galena, and blende, &c., of Blake and 
Negreaneu, are dealt with. Several other types of apparatus 
are discussed, and the results of their working given. 

The next chapter deals with the electro-magnetic systems 
of Mechernich, Johnson, Wetterill, Knowles, King, &c. 
Capital illustrations of the machines are given, clearly 
showing the working parts where necessary. : 

The magnetic properties of minerals are next discussed, and 
the three chapters following are on the theory of the mag- 
netic separator. Here all the necessary theory is clearly 
given, and the student would be able to calculate the 
required forces after studying it. Then follow chapters 
on various installations and their practical resulte. The 
final chapter deals with paramagnetic substances generally. 

The book is nicely printed and well illustrated, and owing 
to the author's great practical experience, should form a 
valuable addition to the literature bearing on this subject. 

The chapter dealing with the paramagnetic theories of 
Tyndall, Kelvin, Duhem, Weiss, Leduc, &c., is very 
interesting, but probably beyond the average reader. 

The index is, of course, rather scrappy, as in most, French 
works. 


Transactions of the International Electrical Congress, Si. 
Louis, 1904. Published under the care of the General 
Secretary and Treasurer, New York, 1905. 


The St. Louis Electrical Congress was remarkable for 
many unique features—for the excellence of its organisation, 
the wide scope of its deliberations, the cosmopolitan character 
of its membership, and not least for the high standard of 
the papers submitted for consideration ; it was but natural, 
therefore, that the record of its proceedings should itself be 
unique, constituting an invaluable epitome of the electrical 
epoch and a catholic review of the position attained in 
every branch of electrical science. - The permanent com- 
mittee of organisation included most of the leading elec- 
trical engineers of the United States, and 29 official repre- 
sentatives were appointed by foreign governments to the 
Chamber of Delegates, while numerous scientific and tech- 
nical societies were officially represented at the Congress. 
The membership amounted to 2,053, and of these 719 
members attended ; 159 papers were read during the Con- 
gress week, September 12th to 17th, 1904, and the Transac- 
tions fill 2,844 pages. 

Obviously these papers, contributed by the most promi- 


nent men in the electrical world, were worthy of exceptional. 


treatment; it was desirable that they should be made 
accessible to the whole of the profession in a permanent and 
convenient form, and it is most satisfactory to us to express 
the conviction that the three bulky volumes in which they 
have been embodied, together with the discussions, and, the 


proceedings of general meetings and of the Chamber of 
Delegates, are in every way worthy of the occasion. These 
volumes remain as permanent works of reference, without 
which no scientific library can be considered complete, and 


- which will continue to exert a material influence upon elec- 


trical science for many years to come. 

Vol. I is appropriately provided with. an excellent portrait 
plate showing the Government delegates to the Congress ; it 
contains the history of the inception and organisation of 
the Congress, and the proceedings at the general meetings, 
and the proceedings and report of the Chamber of Delegates, 
which recommended the appointment of international com- 
missions on units and standards. The remainder of the 
volume is devoted to the Transactions of Sec. À, on General 
Theory, and Sec. B, on General Applications. Vol. II con- 
tains the Transactions of Sec. C, Electro-chemistry ; Sec. D, 
Electric Power Transmission; and Sec. E, Electric Light 
and Distribution; and Vol. III deals with those of Sec. F, 


Electric "Transportation; Sec. G, Electric Communication ; 


and Sec. H, Electro-Therapeutics, giving also the roll of 
members and a list of subscribers to the Transactions. As 
even a list of the contents would occupy a large space, and 
an adequate criticism of the same would fill inany pages of 
the ELECTRICAL REVIEW, we must content ourselves with 
brief reference to some of the more prominent features of 
the work. 

Prof. Barnes gave a valuable summary of the work done 
to date on the determination of the mechanical equivalent 
of heat, and concluded that its most probable value, mea- 
sured by electrica] means, was 4:186 joules, in terms of the 
mean calorie. Many speakers agreed that the E.M.F. of the 
standard Clark cell was more nearly 1:438 than 1:434 volts. 
Messrs. Mordey and Hansard drew attention to the import- 
ance of eddy currents in transformer laminated cores. M. 
Nodon showed that aluminium electrodes in a solution of 
ammonium phosphate gave the best results as a rectifier, 
with an efficiency of 65 to 75 per cent. Mr. B. A. Behrend 
explained his method of testing alternators by circulating 
power within them, without errors due to inequality of 
magnetisation. Prof. S. P. Thompson showed how to calcu- 
late the dimensions of plunger electro-maguets. Messrs. 
Rosa, Lloyd and Reid, described tests demonstrating that 
induction meters were not greatly affected by the wave form 
or frequency of alternating currents. Numerous important 
papers were read on alternator design and parallel running, 
and on induction motors, among the last-mentioned being 
one by Mr. H. M. Hobart, and a complete treatise on the 
commutation of direct and alternating currents by Prof. 
Arnold and J. L. La Cour. 

(To be concluded.) 


FORTHCOMING EVENTS. 


Te-day’s Events (Friday, June Rth).—At 8 p.m. Physical Society. Mr. A. A. C. 
Swinton on The Effect of Radium in Facilitating the Visible 
Electric Discharge in Vacuo." Mr. J. Goold's experiments with 
a vibrating steel plate, exhibited by Messrs. Newton & Co. Col. 
de Villamil on ** Fluid diquid) Resistance.” 
At 9 p.m. Royal Institution. Prof. Sir James Dewar on ‘Studies on 
Charcoal and Liquid Air.” 


Saturday, June 9th.—I.E.E. (Leeds) Visit to Harrogate Electricity Works. 
Meet Harrogate Railway Station at 3.15 p.m. 

Tuesday, June 12th.—Colliery Exhibition opens at the Agricultural Hall, 
London. 

Thursday, June 14th.—At 7 p.m. Finsbury Technical College. Junior Insti- 

tution of Engineers. Lecture on “ Electric Oscillations and Wire- 

less Telegraphy," by Mr. R. P. Howgrave-Graham. 

Tuesday, June 19th.—Municipal Electrical Association mectings commence. 


NOTES. 


Farth Return Currents in Towns.—The conclusions 
arrived at by a commission of the Verein von Gas und Wasserfuch- 
männer, after an investigation of the above subject extending over 
two years, are given in a recent number of the Elektrotechnische 
Zeitschrift. The commission addressed inquiries on the subject to 
the authorities of the gas and water works in 113 German towns, 
and it also carried out experiments on its own account in certain of 
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these towns. In 15 of the towns electrolytic action had been 
noticed, and 48 specific cases were recorded. The first experiments 
for the commission were carried out at Elberfeld, and included the 
measurement of the potential difference (1) between the rails and 
the — pole of the dynamo, and (2) between the rails and a special 
earth connection near the supply station. Measurements of P. D. 
between rails and gas and water pipes were also made all over the 
district. Currents were measured at certain selected points in the 
pipes. The average P.D. between points on the rails was found to 
be 33 to 4 volts, whilst currents of 3 amperes were found in the 
pipes Where pipes crossed one another, a passage of current 
usually occurred. Current passed out of the pipes over an extended 
area, but appeared to be most dense near the station. It was found 
that the return cables did not equalise the potential of the rails at 
the various return feeder connection points. By inserting adjust- 
able resistances in certain return cables an improvement in this 
respect was attained. A gas pipe lying close to the rails in the 
neighbourhood of one of the stations was found to be greatly 
oxidised over its whole surface. The oxide penetrated the 
earth all round to a distance of 2 or more centimetres, and the 
iron surface itself was converted into a soft graphitic mass. A 
pipe lying below this one and crossing it was corroded at the 
crossing point. 

In 1904-5 similar experiments were carried out in Strasburg, in 
Dresden, and in Hamburg. In Strasburg the following results 
were obtained: P. Dp. between rails and pipes in the vicinity of the 
station, 22 volts average (2:8 volts maximum), the pipes being posi- 
tive; P.D. between rails and pipes far from the station, 4 volts 
average and 11:5 volts maximum, the pipes being negative. The 
voltage drop in return feeders had various values up to 675 volts. 
The positive feeders were of the same section as the return feeders 
everywhere. Tbe longest return feeder carried only about one- 
third as much current as the corresponding positive feeder, whilst the 
shortest return feeder carried as much as four times the current of 
tbe corresponding positive feeder. "l'he introduction of a resistance 
into this shortest return feeder reduced the P.D. between pipes 
and rails by about 50 per cent. at all points of the system. The 
rail joints were often found to be defective— causing, for instance, 
in many cases a 100 per cent. increase in resistance. Joints made 
by Dr. Goldschmidt's Thermit welding process, however, were very 
satisfactory. 

In Dresden the power was supplied from two central stations, and 
around each station a region existed with voltage differences 
between rail and pipe of about three volts. Return feeders were 
in use, but these were of bare conductor laid in brick conduits, and 
were connected to the rails every 100 metres whenever they ran 
parallel to the rails. In this way they formed insignificant 
additions to the rail section, rather than actual return feeders. 

In Hamburg, where a comp!ete system of return feeders fitted 
with regulating resistances had recently been installed, the maxi- 
mum voltage difference between rail and pipes was 1^5 volts (rail 
positive), and an average voltage difference of 4 volt existed in 
places where the pipe was positive. Before the re-arrangement of 
feeders, the maximum p. p. (pipe positive, in the neigbhourhood of 
the station) was about 5 volta. 

Besides the above electrical measurements, some chemical and 
electro-chemical experiments were also carried out witli a view to 
deciding how far other circumstances than the earth return 
currents were responsible for the decomposition noticed. "The chief 
work of the commission, however, was confined to the return feeder 
system, and to the existing voltage differences, and little was done 
in connection with the earth currents themselves. 


The Association of German Electrical Engineers.— 
The report presented at the annual conference of the Verband 
Deutscher Elektrotechniker, which was held at Stuttgart on 
May 25th, 26th and 27th, stated that 19 societies, representing a 
total of 3,466 members, now belong to the Association. During the 
past year the Association carried out teste, with the support of the 
mining company, at the experimental ground at Gelsenkirchen, with 
buildings and apparatus proof against the action of fire-damp. 
The tests contributed much information in regard to an extremely 


difficult matter, and will contribute towards the advancement of 


the employment of electricity in mining operations. In a report 
on fire prevention and electricity, Herr von Moltke, of Kiel, stated 
tbat the damages caused by fires due to electrical installations were 
largely over-estimated. They amounted to only 2 per cent. of the 
aggregate damages produced by fires, and had diminished, not- 
withstanding the extension of electrical installations. When the 
latter were carried out according to the regulations, they did not 
represent extraordinary danger from the fireman’s point of view, 
80 that no grounds existed for the introduction of exceptional super- 
vision by the police authorities. Herr Lux, of Mannheim, pre- 
~ented a paper on an apparatus for recording the speed of rotation 
and lack of uniformity in machines. The author arranged the 
Fransch speed recorde for automatic registration, inasmuch as he 
connected with it a rotating photographic cylinder, and it was 
possible in this way to ascertain exactly the want of uniformity to 
10° more or less. 4 paper was also submitted by Herr Humann, 
of Mulheim, dealing with material constants for the breakdown of 
cables under heating effects. The conference terminated with visits 
die ion which were paid to various works of interest in the 
rict. 


e 

The Taming of the Shrew.— To the bodily tired or 
the brain wearied electrical engineer we could hardly suggest a 
pivasanter way of spending an evening than at the Adelphi 
Theatre, where a capital all-round company gives nightly 
Q a most spirited manner and with very picturesque sur- 
Toundings the above comedy of the Immortal Bard.. We forbear 
to mention for special praise any of the actors or actresses, for the 


cast is, as we have indicated, most evenly balanced. The part of 
Petruchio is adequately rendered by Mr. Oscar Asche; Katharina, 
by Miss Lily Brayton; and Lucentio by Mr. Matheson Lang. 


Electric Shock Fatalities. — A workman, named 
Alexander Munro, employed at the Emily mine of the Arnistor 
Coal Co., came in contact with a live wire when connecting the 
electric cable to a coal-cutting machine on May 29tb, and received 
a shock from which he died shortly afterwards. 

The Daily Express says that on May 30th a man named Harrison 
was killed at Callender’s Cable and Construction Works, 
Belvedere. He had been employed in the high tension depart- 
ment for several years, and was engaged in testing operations when 
he received an electric shock which caused instant death. 


Overhead Wire Accident.—On Friday last, through a 
telephone wire falling across the overhead trolley wires at Lucan, 
a man and a girl received slight shocks, and a horse and a dog were 


killed. 


Perverted Technicalities.— What queer things the 
lay Press sometimes says abont electrical matters. A Yorkshire 
daily recently spoke of writing off a certain sum for “ degenerators 
and transformers.” A Dundee paper said that distribution charges 
would be higher with 6,000 volts prepaid than with the present 
system.” But a “Special for the Bail, Mail" (Hull) excels in 
turgid gush anything that we have seen for along time, It deals 
with the Hull Tramways power station. 

“We must see how the mighty boilers are fed which work the 
stupendous engines" (300 KWI). They are fed with coal by way of 
„ troughs, at the bottom of which revolves a long screw, working on 
the same principle as the screw in à mincing machine "—how apt 
a simile! 

The dynamo is to put it simply, in this case, a huge horseshoe 
magnet by means of which the electricity is generated —apt again, 
you see; hence the horse-power! Next the armature: ‘ The 
wonderful thing is that the revolutions of the copper-covered 
spindle of iron disks possess the power to intensify the electricity. 
By passing through coils round the magnet the electricity generated 
becomes more intensified still. By this time the electricity in the 
' feld ' bas reached 450 ff. p.; the ‘field’ is saturated, and can hold 
no more. Thus it comes about that the current finds itself passing 


along cables to a great switchboard, where it is distributed by a 


simple but ingenious contrivance to other cables, which convey it 
to certain sections of the tram system, from which it is poured into 
the rails themselves." 

"We might linger a long time describing the beautifnlly con- 
trived machinery which is employed in the distribution of the 
electricity from the receivers on the switchboard, and in dwelling 
upon the wonderful devices which have been invented to the end 
that it may be seen exactly how much power each dynamo is giving 
out”; but “we” don't; “we” merely wrap up our pardonable 
ignorance in a clond of ink, like a cuttle-fish. 

„With so agreeable and well-informed a cicerone as Mr. J. W—n 
[We spare his blushes—Eps.], the chief engineer of the tram 
system, it is easy to gather information concerning everything that 
the eye sees in a tour round the power station.. . " An oil 
filter becomes “an apparatus constructed for the special purpose of 
extracting oleaginous accumulations.” Presumably this kind of 
thing is good journalese. 

Fatality.—An inquest was held last week into the death 
of one Waring, aged 30, who died on Sunday from injuries received 
at the Briti-h Insulated & Helsby Cables, Ltd's, works, at Prescot. 
Evidence showed that Waring was working in connection with a 
machine that was stripping a cable, when the brake and all its 
attachments became loose and struck him a blow behind the left ear, 
fracturing his skull. A verdict of Accidental death ” was returned. 


Appointments Vacant.—lInstructor in the Drawing 
Office of the Mechanical Engineering Department at Battersea 
Polytechnic (£150 to £200); mains superintendent and general 
engineering assistant (£150), also installation department assistant 
and canvasser (£2), for Ipswich; station engineer for Woolwich 
(£150); assistant electrical engineer for Gibraltar (£200). 


I^stitution and Lecture Notes. — Rovar Issri- 
TU TI“ Last Friday evening Prof. Henri Moissan lectured in 
Frencu on "L'Ebullition des Métaux.” In the course of his 
remarks, as we gather from the Times report, he “gave an account 
of the results he had obtained in the volatilisation of gold, copper, 
the metals of the platinum and iron groups, uranium, &. The 
metals of the iron group were among those which were most 
refractory to distillation, but he found that all metals could be 
volatilised in the electric furnace in a few minutes provided a 
sufliciently heavy current were employed. At the high tempera- 
tures attained they dissolved carbon, which was changed into the 
graphitie state, and the vapour of all condensed unchanged, without 
indication of allotropic modification. Finally, Prof. Moissan 
applied the results of his work to thequestion of the heat of the sun, 
and concluded that none of his experiments necessitated the sup- 
position that the temperature of the sun's surface exceeded 
3,500-4,000*^ C. In the course of the lecture, with the aid of a 
current of some 800 amperes at 110 volts, an experimental demon- 
stration was given of the volatilieation of gold, which was shown 
rising in violet fumes within a glass receiver, but a similar demon- 
stration of the volatilisation of copper remained incomplete, 
because the fuses gave way under a current which momentarily 
exceeded 1,000 amperes." 

On Wednesday last week, Prof. J. H. Poynting delivered the 
Robert Boyle" lecture before the Oxford University Junior 
Scientific Society, his subject being The Pressure of Light.“ 
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Proposed Sheffield Section of the L.E.E.—There is 
a movement on foot in Sheffield with a view to forming a Iocal 
section of the Institution of Electrical Engineers there. A com- 
mittee has been appointed to consider terms of 4 petition to the 
Council. The idea is that the section should servé Sheffield, North 
Derbyshire, South Yorkshire and Nottinghamshire. There were 
said to be from 100 to 120 members in the district. At the 


meeting whioh was held to get the idea into definite shape, there 


was a minority which expressed the view that the time was not yet 
ripe for opening a section ‘in Sheffield, and a canvass of those 
interested was suggested. It was pointed out that Sheffield, 
Rotherham and Doncaster now contribute 52 members to the Leeds 
section, and these might be withdrawn if the Sheffield section were 
started. The Leeds attendance, as it is, is often only a small one. 
The members of the committee which is going into the matter 
further are :—Messrs. E. J. Marsh, H. E. Yerbury, A. J. Cridge, 
Scott-Anderson, A. D. Williamson, R. A. Hadfield, F. G. Baldwin, 
G. Young, H. O. Wraith, and G. E. M. Stone. Mr. Scott-Anderson, 
in the course of the discussion, considered that even if they failed 
to obtain a local section of the I. E. E., they ought to have an 
electrical society in Sheffield. .. | OR -— e 
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OUR PERSONAL COLUMN. 
The Editors (vite electrical | 


connected with the 


engineers, whether 
technical or the commercial side of the profession and industry, 


also electric tramway and railway officials, to keep readers of the 
ELECTRICAL REVIEW posted as to their movements. 


A 


` Central Station Engineers.—At the monthly meeting 

of the Belfast Corporation on 1st inst. a motion on the books to 
increase the salary of Mr. V. A. H. M'Cowzm, the city electrical 
engineer, from £700 to £1,000, by annual increases of £100, and the 
salary of bis assistant from £275 to £350 per aunum, was defeated 
by 16 votes to 14 votes. A motion to fix the salary of the city 
engineer at £800 per annum was ruled out of order. 

Mr. T. Rookx, city electrical engineer of Sydney, returned in 
April after a six months' tour, during which he gathered up-to-date 
information concerning electrical applications in England, United 
States, Germany, India, &c. His conclusions are to be embodied in 
a report to the Council A Press interview states Mr. Rooke as 
regarding the outlook in Australia in connection with electrical 
transmission as exceedingly hopeful. The Sydney City Council 
E. L. Committee proposed that Mr. J. DowmoGaHuE, who had been 
acting as city electrical engineer during Mr. Rooke's absence, should 
have a borius of £150 granted to him therefor. » ) 
Mr. G. R. Spunk, who is leaving Ilford to take charge of the 
électricity department at Walthamstow, has been presented by the 
tramway and electricity staff with a silver salver as a token of 
respect. | | | ' 

Mr. T. K. Hugesson, mains superintendent at Derby, having 
resigned through ill-health, Mr. E. G. BorssreR has been appointed 
to succeed him. Mr. G. DgARLE has also been appointed assistant 
superintendent ; and Mr. SipNxv Sovtu, as switchboard attendant. 

Mr. T. H. U. ALDRIDGE, the municipal electrical engineer of 
Shanghai, is at present home‘ on nine months’ furlough from 
Shanghai, having journeyed. vid San Francisco and New York, and 
visited several of the more important electrical undertakings in the 
States. When Mr. Aldridge took charge of the Shanghai depart- 
ment five years ago, the plant capacity was 500 xw.; the plant 
installed at the beginning of next year, will] aggregate 3,900 xw., 
inclading 1,500 xw. for traction. Lamp connections during the 


period have increased from 10,000 to 92,000 8 O.. The load factor 


last year (without traction load) was 18:5 per cent. 

Mr. H. L. Dixos, who was recently appointed engineer and 
manager to the Leatherhead and District Electricity Co., Ltd., has 
now taken up his duties there. 


General.—In consequence of the recent change in the 
proprietorship of the Electrician, Mr. F.'CHARLES RAPHAEL is 
relinquishing the editorship on June 30th. Mr. Raphael joined 
tne staff of the Electrician in 1896, was appointed assistant editor a 
ycar later, and bas been editor since the end of 1902. | 

Messrs. Wallington, Jones & Co., of 13, Crutched Friars, London, 
E. C., who are making a speciality of complete isolated generating 
plants for light and power, have appointed Mr. LEONARD STALLY- 
BRASS, late of the District Electric Co., Wolverhampton, to be 
manager of their electrical department. | 


Obituary.—Mr. F. W. WEBB, who was for so long the 
chief mechanical enginecr of the London and North-Western Rail- 
way at Crewe—from which position he retired when his health 
broke down in 1902—passed away at Bournemouth last Monday. 

Mr. Wir. CupwonTH, the late chief engineer of the North- 
Eastern Railway, died on Tuesdsy. He was 90 years of age. 

The death has occurred suddenly of Mr. Joun Warp, formerly 
superintendent of the G.P.O. telegraph department at Bradford. 
He was in the service from 1859 until two yeare ago when he 
retired, his period having been extended two years beyond the age 
limit. He became superintendent in 1891, and was iu charge when 
the telephone trunk service was taken over, He was in his sixty- 
foarth year. $9 | P 
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OFFICIAL RETURNS OF ELECTRICAL. 
- COMPANIES. 


N 


1 


D.P. Battery Co., Ltd. (London) (44,084).—A memorandum 
of satisfaction to the further extent of £1,000 of first debentures dated October 
29th, 1901, securing £10,000, has been filed. 


Seuth London Electric Supply Corporation, Ltd. (50,392). 
—This company's annual return was filed on May 9th, when the entire capital 
of £825,000 in 65,000 shares of £5 each had been taken up and paid for in full. 
Mortgages and charges : Nil. 


Witney Electrie Supply Co., Ltd. (62,336).— This company's 
annual return, made np to April h, has been filed. 2,849 ference and. 2,802 
ordinary shares have been en up out of a nominal capital of £10,000 in 5,000 
preference and 5,000 ordinary shares of £1 each. EI per share has been called 
up on 4,651 shares, and £4,629 28. 6d. has been received. £21 178. 6d. remains 
rene 1,000 shares are considered as fully paid. Mortgages and charges: 

, . 


Uxbridge and District Electric Supply Co., Ltd. (62,706). 
(Originally Uxbridge and District Development Syndicate, Ltd.’’)—This com- 
pany’s annual return was filed on April 21st, when 5,001 shares had been taken 
up out of a nominal capital of £50,000 in £5 shares. £5 per share has been 
called up on 4,956, and £24,780 has been received, £225 is considered as paid on 
45 shares. Mortgages and charges: £38,400. The original capital was £1 " 
It was increased to £20,000 in 1900 and to £50,000 in 1905. 5 
An amended memorandum of association was filed (by order of the Court) on 


May 10th. 

Browett, Lindley & Co., Ltd, (63,128).—This company's 
annual return was filed on April 12th, when 50,000 preference and 60,000 
ordinary shares had been taken up out of a nominal capital of £120,000 in 
60,000 preference and 60,000 ordinary shares of £1 each.. £1 per share has been 
called up on 42,000 preference and 28,478 ordinary, resulting in the receipt of 
£05,478. £34,522 is considered as paid on 8,000 preference and 96,529 ordinary. 
Mortgages and charges: £80,000 debenture stock. 


Beck & Moss, Ltd. (69,298). — This company's annual return, 
made up to March 6th, has been filed. The entire capital of £2,500 in £1 
shares has been taken up. 4525 has been received, and £1,975 is considered 
as paid. Mortgages and charges: £900. — 


A. Reyrolle & Co., Ltd. (70, 210).— This. company’s annual 
return, made up to March 5th, has been filed. The entire capital of £20,000 
in 12,000 ordinary and 8,000 preference shares of £1 each has been taken up. 
£1 per share has been called up on 5,000 ordinary &nd 8,000 preference shares, 
resulting in the receipt of £12,800, leaving £200 in arrears. £7,000 is considered 
as paid on 7,000 ordinary shares, Mortgages and charges: Nil. 


B. Thompson & Co., Ltd., Electrical and Mechanical 
Engineers, Frome (70,417).—-Issue on May áth of £750 44 per cent. debentures, 
part of series created March 8rd, 1905, to secure £2, eharged on the com- 
pany's undertaking and property, present and future, including uncalled 
capital. No trustees. Previously issued of same series: £1,250. ; 


, 

Auckland Electrie Tramways Co., Ltd. (61,199).—Two mort- 
gages dated December 18th, 1905, supplemental to a trust deed of. Jaly 14th, 
1908, and to an acknowledgment of indebtedness dated December 8th, 1908, 
securing £285,100 debenture stock (the company having power to issue further 
debenture stock ranking pari passu up to an aggregate not exceeding the amount 
of the subscribed capital), were registered on May 17th by permission of the 
Court. Property mortgaged by deeds now registered: Certain tramway con- 
cessions and rights in Auckland, N.Z., and suburbs thereof. Trustees: Electric 
and General Investment Co., Ltd., 1.2, Great Winchester Street, E.C. 2 


Sherard Cowper-Coles & Co., Ltd, (67,136).—This company's 
annual return, made up to December Bist lest, was filed on May 91st. 6,556 
preference and 18,000 ordinary shares have been taken up out of a nominal 
capital of £25,000 in 18,000 ordinary and 7,000 preference shares of £1 each. 
£1 per share called up on 6,856 preference and 500 ordinary, resulting in the 
receipt of £7,856. £17,500 is considered as paid on 17,500 ordinary. Mortgages 
and charges: 46, 500 debentures. 
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ELECTRICITY SUPPLY ACCOUNTS. 


. Tue returns of the Blackpool undertaking 
Blackpool 


for the past year are, if anything, better than 

Municipal the excellent results of 1904-5. Although a 
Electricity somewhat smaller revenue accrued, economies 
Supply. in working expenditure enabled a gross profit 


some £400 better than in 1904-5, to be earned ; 
and after meeting financial charges, a balance of over £6,000 
remained for disposal, as to £3,000 to the rates, £2,740 to reserve, 
and £380 for purchase of plant. 

Since 1894 the Blackpool undertaking has earned a balance .of 
gross profit of £106,711, which, after meeting statutory charges, 
leaves the creditable sum of £21,075 as net profit. Of the latter 
sum, the ratepayers have appropriated some two-thirds, leaving some 
£6,000 of the balance to form, what we hope, is only the nucleus of 
a very necessary reserve fund. The prices charged for energy are: 
Private lighting, 6d., 5d. and 2d. per unit, maximum demand 
system; power, 24d. to 14d; traction, 2d. to 12d. per unit. 

An interesting feature in connection with the undertaking is the 
marked improvement in coal costs during the past few years, despite 
the increasing output, which is due largely to the adoption of con- 
densing and superheating plant. 


2 2 
YEARLY CoAL CONSUMPTIONS AND Coar Costs SINCE 1902. 


1902 15,289 tons £7,867 2,262,516 unite generated 
1903 .. 15,000 „ £7,319 2,388,482 „ " 
1904 14,869 „ £7,202 2,570,890 „ i 
1905 .. 10,869 „ . £4,946 2,828,857 „ 
1906 9987 „ £4,520 3,154,325 „ i 
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In 1902 the coal cost per unit generated averaged 84d., it is row 
34d., a reduction of 4d. per unit, for which all credit is due to Mr. 
Charles Furness, the borough electrical and tramways engineer. 


GENERAL STATEMENT. 


For year ending March 31st — ... sis 1906. 1905. 
Total capital expended ... s a £188,155 £187,260 
Number of units sold— 


Private supply ses ees sss 1,093,661 1,086,272 
Public lighting TA ssi on 262,490 248,916 
Traction vos ees 888 is 1,315,066 1,225,845 
Total number of units sold. 2,671,217 2,561,033 
Equivalent No. of 8-c.P. lamps connected — . 
Number of public lamps i 985 Cus ie 496 p 
Maximum load in Kw.  ... n $5 2,193 1,900 
Revenue account— 
Gross revenue ess € or £32,768 £32,857 
» expenditure... se a £14,968 £15,453 
„ profit ... : £17,800 £17,403 


Average inclusive price obtained per unit— 


Private supply iun i 3:62d. 3:92d.. 
Public lighting Nes aa aie 5°15d.* 5:25d. 
Traction va X T sa 1°86d. 1°83d. 


* Includes interest and sinking fund on outlay on public lamps capital. 


REVENUE Account FOR YEAR ENDING Marcu 318, 1906. 
Gross revenue... ixi £32,768 = 2 94d. per unit. 
Works and distribution costs 

(including public lighting) 
Total working costs ... eds 


Prorit STATEMENT FOR YEAR ENDING MARCH 318T, 1906. 


£11,920 = 107d. „, 
£14,968 = 134d. „ 


Interest on loans and sinking fund  ... - £11,079 
Balance on year's working - iss is 6,121 
Gross profit. . £17,800 


————— —— 


CITY NOTES. 


West African Telegraph Co. 


THE mceting of this company was held on Thursday of last week 
at Electra House, E.C., the Marquess of Tweeddale presiding. 

The CHAIRMAN, in moving the adoption of the report (sce ELEC- 
TRICAL Review, June Ist), said that the gross income for tbe year 
showed an increase of £4,900 over the preceding year, being in 
round figures £65,800. Owing to the interruptions of other 
companies’ cables, under the African Cables Interruption Agreement 
they had benctited to the extent of £3,700, and a further increase 
from their investments added to the general reserve fund £1,200. 
In consequence of a reduction in the loss on excnange due to the 


improvement in Portuguese currency, £2,800 had also been added 


to the revenue. These increases totalled £7,700. Against this, 
however, they bad to place £2,800 for a reduction in the receipts 
from the South African Joint Purse and Portuguese traffic. Turning 
to the other side of the account, the expenses had increased by £500, 
and the cost of maintaining the cables was £3,400 more. The net result 
on comparison with the two preceding years was £700 increase. The 
total amount for distribution was £38,515, and, after providing for 
income-tax, they had transferred £26,000 to the general reserve 
fund. They now proposed to pay a final dividend for the year 
of 2 per cent., which, with the interim dividend, would absorb 
£4,600, leaving £1,500 to be carried forward. Their cables were 
in a satisfactory condition. The Boloma Biarto cable, which ran 
along the bed of the river, had been cut and taken in at a place 
called Boloma Point owing to the frequent interruptions, and 
since that had been done no interruption had occurred on that 
section, . 

Sir J. Denison PENDER seconded the motion, and the report was 
adopted. 


Lisbon Electric Tramways. 


Tu report for 1905 shows a net profit of £91,742, which, with the 
balance of £16,147 brought forward, gives a balance of 4107, 889. 
£35,000 has been placed to depreciation, and £5,000 has been added 
to credit of exchange reserve. The directors recommend a dividend 
of 5 per cent. onthe ordinary sbares, leaving £17,356 to be carried 
forward. The passengers carried during the year were 40,065,125, 
an increase of 5,097,552, the gross revenue being 1,368,477 milreis, 
an increase of 177,451 milreis. Various extensions to the system 
have been opened for traffic, totalling 54 miles; the expenditure 
incurred in building these new lines is producing a good rate of 
interest on the capital outlay. Many additions to the plant of the 
power station and to the relling stuck have been carried out, and 
considerable further expenditure is still necessary. The company 
has already expended about £107,000 in this direction beyond its 
capital, and the board consider it necessary to make an increase of 
capital. It is proposed to create an additional 250,000 ordinary 
Bhares, of which 100,000 will shortly be issued. T 


Anglo-Portuguese Telephone Co. 


THE report for 1905 states that by resolution of the extraordinary 
general meeting held last July the capital was increased to 
£100,000 by the creation of 25,000 new shares of £1 eacb, which 
were issued in November, and rank for dividend pari passu with 
the shares previously issued as from January Ist, 1906. The gross 
revenue amounted to £29,808, and gross profit to £12,284. The net 
profit was £9,702. But for the new method of dealing with sub- 
scriptions paid in advance, the net profits for 1905 would have 
been shown as £11,709, instead of £9,702. After payment 
of debenture interest, income-tax and the interim dividend 
declared November 16tb, 1905 (representing part of the accu- 
mulated profits of previous years), there remains & disposable 
balance of £14,958. The directors recommend that £4,500 be 
appropriated to the payment of a final dividend of 6 per cent. 
for the year, that £5,000 be appropriated to the formation of a 
new reserve fund, and that there be carried forward a balance of 
£5,458. The rearrangement of capital and other accounts fore- 
shadowed in the last report has been successfully carried out during 
the year. Since the close of the year, a cable has been laid across 
the River Tagus, and the company’s lines are being extended 


30 kilometres to the town of Setubal and Cezimbra. The cost of 
this work and the capital outlay of the year have been defrayed 


without encroaching upon the invested funds of the company, 
which stand at £10,000. Since the commencement of this year 
there has been a further steady improvement in the business. 


Birmingham and Midland Tramways.— The report 
for 1905 states that the gross receipts, including £1,702 brought 
forward, were £118,344. After providing for expensea, including 
repairs and maintenance, £42,773 remains.  Debenture interest 
and dividend on the 5j per cent. preference shares, amount to 
£23,912. A dividend on the preferred ordinary shares of 54 per 
cent. is recommended, carrying forward £573. A further issue of 
stock is contemplated to discharge balances payable on contracts in 
connection with the reconstruction and equipment of lines and for 
other purposes. Receipts from the tramways have increased by 
£25,003. Interest and dividends received from investments amount 
to £24,564. 


Kalgoorlie Electric Power & Lighting Corporation. 
—The report for 1905, states that the plant generally continues to 
work satisfactorily, and is fully loaded. To meet the increased 
demand for power a further unit is being installed, which will be 
in operation in August. "The chairman visited Kalgoorlie last year, 
and since his return a new agrcement with the Kalgoorlie Electric 
Tramways has been concluded for an extended period on terms 
satisfactory to both parties. Other contracts have also been made, 
and there is good reason to expect that a load for the new unit will 
have been arranged by the time it is ready to begin operating. 
The directors have been able to commence paying arrears of interest: 
on the preferred shares. The payments made have cleared off all 
arrears up to September 30th, 1901. After paying £3,362 to the 
preference shareholders, also debenture interest and London 
expenacs, and fully maintaining the plant out of revenue, there 
remains a profit and loss balance of £12,086. £6,750 of this is 
added to reserve for depreciation, and £5,336 is carried forward. 


Pulford Bros., Ltd.—The eighth annual meeting of 
this company was held at Liverpool, on Monday last week. Mr. 
Egerton G. Pulford, who presided, reported that the business 
during the past year had greatly increased, and that it had been 
found that the premises at present occupied had become inadequate 
for the volume of business done. Under these circumstances the 
directors bad taken the premises next door, and were fitting them 
up as & showroom for fittings department, and additional offices 
and works. Resolutions declaring a dividend of 25 per cent., free 
of income-tax, for the year ended March 31st last, and carrying the 
balance of profit to reserve fund, were passed. . 


Stock Exchange Notices.—Applications have been 
made to the Committee to appoint a special settling day in and to, 
grant a quotation to:— 

Buenos Ayres Port and City Tramways, I4d.—Scrip (fully and partly paid) for 
£200,000 6 per cent. tirst mortgage debenture stock. 


London Electric Supply Corporation.— Further issue of 10,000 6 per cent. pre- 
ference shares of £5 each, fully paid. 


Also to allow the following securities to be quoted in the Official 
List :— 
Bombay Electric Supply and Tramways Co.—60,0C0 6 per cent. cumulative 


preference shares of £10 each, Nos. 15 to 60,000 and 119,987 to 120,00; and 
£600,000 44 per cent. debenture stock. 


The Committee has appointed a special settling day as under :— 


Wednesday, June 13th.—Calcutta Electric Supply Cerporation.—Further 
issue of 40,000 shares of £5 each £1 paid, Nos. 80,001 to 100,000. 


And has ordered the undermentioned securities to be quoted in 
the Official List :— 

Calcutta Electric Supply Corporation, Ltd. Further issue of 20,000 shares of 
£5 each £1 paid, Nos. 80,001 to 100,000. 

Consolidated Electrical Co.—110,000 ordinary shares of £1 each fully paid, 
Nos. 1 to 110,000. j 

Manila Electric Railroad and Lighting Corporation.—#4,635,000 5 per cent. 
50-year First Lien and Collateral Trust Sinkiwg Fund Gold Bonds of 1953, 
Nos. 1 to 4,635 for 31,000 each. 

National Telephone Co.—Further issue of 4225,000 6 per cent. preferred 
stock and £225,000 deferred stock. 


Montreal Light, Heat and Power Co.—It is reported 
that after paying all fixed charges and dividend there remains a 
surplus of $598,000 for the past year, as against $448,789 in the 
preceding year. 
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ELECTRIC TRAMWAY AND RAILWAY 
TRAFFIC RETURNS. u 


. ' Fort- pe for , No. Route 
Locality. | night the of | Total to date. miles 
ended. fortnight. wks. l open. 
2 * £ . 
Ayr ; i a 407 — 149 2 407 — 149 - 
Bath .. è i 1,561 + 1:8| 22 15.977 | + 1,988 | 138 
Belfast : . . June 1| 6,811 |--2,801 | 29 67,577 | +17,635 40 |+ 61 
Birkenhead .. |» 3| 2,107 % 88 9 9,576 | + 984 18:5! .. 
Blackburn .. | May 28 846 — 106 8j 8,610 | + 478 | 185! .. 
Blackpool Corp. ..| , 81 1,181 — 225 9 6,288 — 20 11·87 
„„ —Fleetw’d June 2 781 = 69 | 22 6,960 + 187 | 8°25 
es — Lytham | May 81 529 — 73 80 6244 | + 540 77 
Bolton .. June 3 4,067/+ 188| 9 | 189901 « 778/98 L 1 
Bournemouth ..| May 30 2, 840 |-- 780 83 | 18,551 | + 9,955 | I'-4 | -- % 
t Bradford wel wy 4,178 |+ 718 468 | + 1,081 | 68 | .. 
Brighton ae ee June 8 1,818 — 148 9 8,989 ae 9:5 e. 
Bristol ee ee 95 9,821 + 221 ee . 28b eo 
Brit. Elec. Trac, Co 
Airdrie .. .. | May 25 445 T 80 21 4,029 | + 449 8°65! .. 
Barrow .. „ 25 457 |— 1j» 4,516 | + 250 6'87] .. 
[Birmingham (City) 99 25 10,695 Lm 812 90 150 =, 6,171 14:6 ee 
Birmingham (Mid.) 97 25 2.758 1,007 99 974 mm 8,229 12:25 oe 
Devonport ee 97 25 907 11 97 8,894 EEL 484 8:85 . 
Dudley —Sto'rb'ge ,, 25 | 1,605 95 „ 16,845 | + 125 191-95) .. 
Gateshead. . |» 25 | 1,862 [+ 106 „, 19,281 | + 951 11-25 
Gravesend,N'fleet | „, 25 402 i+ 20 ,, 4,407 + 192 65|.. 
Greenock .. | n 26 1.402 — 106 „, 12,677 | + 639 7.25 
Hartlepool e| n 25 510 T 68 „ 6,451 | + 678 672 
Leamington ../| ,, 25 296 |+ 205 „ 2,977 | + 1,497; 8 |.. 
Merthyr ..  ..| „a 25 889 | IL] „ 8,880 — 16 9:9... 
Middleton... ee 99 95 667 PET E8 9 6,487 4 264 8'5 . 
Oldham — Ashton „ 25 1.166 - 55 „ 11,173 | + 430/918) .. 
Peterborough » 25 282 — 12| » 2,242 | — 1575-8 1 
Potteries LJ IL 25 8.631 + 242 U 86.851 4- 2,040 29 " 
y. » 25 909 T 50 „ 1,915 + 8842.75 
Bouthport » 25 531 — 80] „, 5,396 — 248.177 
South Staffs, » 95 1,554 * 155 59 16,881 + 2,895 18:87 ee 
Swansea |» 25 1596 i— 15 „, 15,743 | 4, 251 b b|.. 
S nemoutb e|,» 25 400 — 37 „, 8,865 | — 102 875 
eston - s- Mare. „, 28 161 — 57 » 1,054 | — 45 3 
Wolverhampton D.] „ 25 791 T 62 5» 8,181 | + 782 1475 .. 
: Worcester. . „ 25 616 |j— 61 , 5,165 — 0600|5"15| .. 
Yorks. Wool. Dist. [T] 25 1,783 + 483 99 17,562 + 5,990 17 ee 
Miscellaneous ee oe 95 8,995 EZ 37 pe 88,807 + 84 ee e 
Burnley  ..  ..|June 2| 9,820 J 159 | 21 m " T5| .. 
Burton-on-Trent ..| „ 3 564 — 48 9 2,662 — 204 | 85] ., 
Bury oe ee oe May 27 1,807 oe 8 7,782 ee 10:5 . 
Car litt ee ee ,? 96 8,781 mom 48 8 15,078 511 1587 ee 
Carlisle oe : ae » 5 812 e. 96 18 2,913 + 90 ee ee 
Chatham and Dist. | ,, 21 591 — 9 21 | 12,450 — 114109:38 4 8 
Colchester. | Mar. 7 927 — 5 81 6,660 - 74 + 4 
Cork .. : May 31 968 — 87 2 9,682 |— 246 9 id 
Darlington .. .. June 2 415 !- 18 9 1.888 — 82/46 |.. 
en » 1l 3890 — 8] 9 2,268 + 74 (4°86) .. 
+ Dover : » 2 289 |+ 32| 9 2,068 P 227 | 487/41 
Dublin i 9,660 |-- 605 92 | 102,196 + 697 | 485 t $ 
Dundee May 30 | 2,079 |+ 365 | 22 2,198 |+ 359 |19:6| ,. 
East Ham .. | June 2 1,718 6 9 8,228 |+ 821 8 7 à 
Exeter 1 1 616 — 629 2,899 — 421 | 4°25) .. 
Glasgow ; . „ 234,974 |--B,681 | 52 | 820,950 4 56,08 80-25|.- 6:8 
{Gloncester Pob. 21 | Hr t 100 25 T K 15 j.. 
ax ay 90 " — 9,097 + 478 87 * 
Hastings June 1 1.092 és oe T 12 ey 
t Huddersfield May 26 1,412 |+ 186; 8 | 11,842 |+ 1,800 | 28 
Hull .. is June 2; 4,978 |-- 141! 9 | 19,600 f 258 13 
Hlford " .. | May 26 484 |— 26 8 ' 8,980! 177 6˙9 7 .. 
Ikeston i |, £0, 231 — 19 i 9 | 1078 — 15 85|.. 
Ipswich .. June 2 777 — 82 9 8,568 — 104 10-5 
Isle of Thanet 6 2 857 — 184 22 | 6,9901 — 546 11 . 
Kilmarnock „ 2 810 — 9 8 899 — 37 425 „ 
Kirkcaldy . May 31, 428 — 11 2. E Sg y 5| .. 
La&n'kshire Trm.Co „ 31 1,798 |+ 869 | 22 ! 18,490 |. 4,120 12˙5 4 9-9 
8 „ 26 11887 |+ 535 8 | 48,009 + 9.986 96:5 + 71 
Leicester June 2 4,358 f 101 22 | 46,806 + 4,166 bs 
ith May 26 949 |-- 685 | là | 829 418 6 7 1 
Liverpool „ 26 21,00 — 122 21 | 217,696 (+ 5,935 1044 1 
L. C. C. „ 28 24,482 J 10,252 8 547 | +97,672 | 97 | 131 
London United June 1 | 12,208 |— 699 | 22 | 118,999 .. 4,539 . 
Lowestoft oe ae »9 2 284 tm 86 4,040 — 221 8'5 e. 
Manchester „ 225,417 41,1249 117,450 + 5,599 84 
Nelson ag - é " - T sa 8 cc 
Newcastle .. +. | May 26 7. 588 992 | 8 81,196 + 1,492 | 26:5 | .. 
Newport |» 26 + 22| 8 4819 |+ 216 | 14°5 ＋ 25 
Northampton June 1| 812 — 16! 9 + 00|655|.. 
Oldham T |. 8 8 + 819 | 10 17,476 |4- 1,131 |28'75 | + 1-6 
t Pontypridd. . .. | May 26 150 2.8 366 — 41 8·˙5 
Portsmouth .. June 2| 8,887 |— 294) 9 16,267 — 552 14.5 ., 
Preston May 80 | 1,957 |-- 177 =e A 10 
Reading » 24 581 |+ 15 8 4.618 — 5| 75) .. 
Rochdale June 2 1,988 |4 616 9 182 |+ 8,800 | 906 f 1*7 
Rotherham .. May 81 900 }+ 48 9 4,127 T 882/93 |.. 
Salford June 4 | 9,084 |+ 858 | 9 10,8978 |+ 657 | 88°91 , 
‘Sheffield. .. | May 27 | 5,817 | 410 9 058 |+ 2,903 8575 ＋ 13 
1Southampton eel ay: B t65 |— 348 73 6,857 + 62 a 
Soutbend-on- Sea. „ 23 316 |+ 3; 8. 2,519 | 4 89 6 7 
i3talyb'dge,Hyde,&c| Apr. 21 807 1 100 8 2453 .. | gi 
Stockport May 18 1,026 |+ 426; 7 6,442 |+ 2,444 165 |+ 4 
Bunderland .. .. June 8 2,7417 J 169 | 9 11,971 i+ 769 10:87 
. Bwindon | May 80; 363 — 14 8| 1,604 — 42 | 44|.. 
Tyneside ee oe (F) 1 774 PESE 5 22 8,892 t 410 8:87 . 
Walthamstow June 2 996 | .. 9 5,534 - 3:25 | .. 
Warrington .. .. | Mar. 299 677 48 52 17,804 + 1,247 | 687|4:95 
West Ham ..  .. May 81 4,247 985 | 9 | 19,907 |+ 6,608 | 14-9/+ 82 
t Wolverhampton ee + 23 745 ee — ee 10 ee 
Yorks. W. Riding .. | June 8 | 1,708 29] | 22 16,476 ae 5 
Baker St.-Waterloo . „  2' 9,814 72 | 12 1403 | 8°25 
Cen. London Rly... | „ 2 12, 706 624 | 22 | 148,728 — 1,998 6 |.. 
cur & 8. Lon. Rly. „ 8! 6,141 842 | 29 ` + 6'25 | .. 
Dublin-Lucan Rl). „ 1 16 | 22 2,200 — 18 one 
G. N. and City R y. i 9 2 8,552 816 23 89,539 + 2,005 8˙5 ee 
1L'poolOverh'd Rly. May 27 1,410 108 | 21 29,800 '— 2,209 | 6:65| .. 
{Mersey Railway .. „ 3 1.748 235 21 86,124 + 2,244 |. 4•5 
Metropolitan Rly... June 8 981,466 — 4.144 18 | 358,518 |—91,806 | 70:6 | .. 
Met. District Rly... „ 8 16,942 |+2,430 | 22 176,238 7 12,203 24 ss 
Anglo-Argentine ..: „„ 3 28,851 |48, 22 | 980,585 ,+85,019 | 48 |. 
§Auckland .. .. May 25 9,789 7 663 21 61,164 | + 2,878 18-644 
Brisbane. .. Apr. | 11,462 |4+1,627 |.. - x "Wh ptt 
Brit. Columbia Rly. „ 14,608 [ 8,102 | 48 | 156,568 7 40,897 | .. ee 
Bu'n'sA'r'sE.T. Co. „ 28 2,770 |+ 418 17 24,089 |+ 6,068 | 24 oy 
Bu'n's A’r's-Blgr’no May 27 7,517 4 727 21 75,458 |+ 6,895 | .. Án 
Calcutta. .. June 2 5,645 |+ 604 as sa 
Cape Electric T. Ld. Apr 16, 072 bs 
paca 85 "T | T 6,919 
erth (W.A.) . June 1 


| eses l+ 1.725 19625 4 8 
* Oompered with the oórrespo ndin; t 1905, 
Y Includes horse, steam and o 8 
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STOCKS AND SHARES 


Wednesday Afternoon. 
WEARISOME as the work becomes of finding excuses for the listless- 
ness of markets, the task of reading those excuses must—perhaps— 
be still more tedious. Wherefore it is as well to remark at the 
outset that we find very little to write about this week, for reasons 
which, where they are not obvious, have been frequently reiterated 
of late. 

Misunderstandings will arise. ‘ You can fill your column,” said 
an esteemed Stock Exchange reader, with padding about Epsom 
and Whitsun and the Bank Rate. Then there will no need for you 
to write much about anything else." Twas ever thus. 

Doubt was hinted here Jast week as to whether the South Metro- 
politan Tramways Company was launched at a propitious time. 
Possibly some who underwrote the company's Debenture stock and 
Preference shares are now sbaring our doubts, though more empha- 
tically, for it is said that they were left with a goodly proportion 
of their obligations. The Newcastle-upon-Tyne issue went off 
in & very different fashion, and the new Ordinary are quoted at a 
premium of 9s. 6d., while the new Preference stand at 8s. 9d. pre- 
mium. These figures, of course, are over and above the premiums 
at which both classes of shares were offered. If a criticism might 
be ventured, it would concern itself with the doubtful wisdom of 
not giving the London market more shares in order to help business 
along. There can never be much market if there is nothing upon 
which prices can be made,” except through the somewhat unsatis- 
factory medium of a small provincial Stock Exchange. 

Metropolitan Railway Ordinary stock has recovered to 68, and 
Districts to 264, the two moving in sympathy. The Metropolitan 
is expected to emerge from the worst of its difficulties before long, 
and at last an inclination to discount the line's prosperity under 
electrified conditions is now apparent. The District, of course, 
does fairly well so far as its traffics go, but the fatuity of forecasting 
early dividends on the Ordinary stock need hardly be recorded. 
It will be years indeed before this event is consummated. City 
and South London has risen a point to 42, and Central London 
Ordinary fell to 88; other electric issues have not moved. It is of 
interest to notice that the guarantee of the dividend on Great 
Northern and City Preferred A" shares comes to an end early 
next year. l 

Croydon took back its tramway system from the British Electric 
Traction Company last Thursday, and the prices of B.E.T. Ordinary 
and Preference show a further rise. The Ordinary are 73, and 
the Preference are 10. Quiet country buying is at the back of the 
present improvement. British Westinghouse Preference are again 
& fraction below 2. "Traction descriptions call for little comment. 
Thursday, June 7th, is the last day on which holders of the Prefer- 
ence shares of the St. Helens and District Tramway can accept the 
offer of £1 2s. 4d. per share made them by the Lancashire United 


. Tramways Company. For the Ordinary shares nothing is offered. 


Belgranos improved to 34, and Brisbanes to 144, while Lisbons are 
duller at 18. 

Amongst electricity supply varieties, the only change worth 
mentioning is 4 decline in Edmundson's Preference shares, while 
Urban Debenture yielded & point. Central Electric 4 per cent. 
Debenture is marked ex dividend, which gives the stock, at 102, a 
cheap appearance, considering its security. The Kalgoorlie Electric 
Power and Lighting Company has just issued a report showing a 
satisfactory improvement in the profite, but the Preferred shares 
stay about 18s. 9d. middle. The arrears of dividend now start 
from September, 1901, so that there is nearly five years’ interest 
still to be overtaken. b 

Telegraph stocks have no feature to distinguish them. The 
volatile Anglo-American Deferred has fallen off again, and the 
Preferred lost 4 at 1144. West India and Panama Second Pre- 
ference weakened to 54. Eastern Extensions show a better tone, 
and Eastern Telegraph stock is 1 higher. Both tbe Globe shares 
are ex dividend, and so are Reuter's, the latter being left unaltered 
at 73. N 

In the manufacturing group, Britieh Insulated shares at 6j are 
4 higher, other descriptions remaining steady. Telephone stocks 
and shares have no fluctuation this week. 


Caleutta Electric Supply Corporation.—The number 
of units delivered to consumers during the four weeks ended April 
27th, 1906, were 497,922, compared with 301,369 units in the cor- 
responding four weeks of the preceding year. 


Prospectus.— The Kuala Lumpur Rubber Co.—This 
company is offering the whole of its capital of £180,000 in £1 
shares for subscription. It is intended to acquire two groups of 
estates in the State of Selangor, Malay Peninsula, one of which is 
planted with 51,325 rubber trees, of which 8,500 are now being 
tapped, and the other is planted with 147,719 rubber trees, of which 
about 3,211 are tappable this year. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. , 


Stock | 
ns. NAME. Share. 
3 
1903. 
17,708 | African Direct Telegraph, 4% Db.  ..| 109 4 | | 
$6,000 | Amason Telegraph Co.'s shares, Nos. 1 to 10 m hi 
12156,6000 Do. do. 37 Debe., Nos. 1 to 1,990 Red. | 100 Nil 
702,000 T ee s .. 2. Stock | 00/6- 
8,148,700 Do. do. do. 6% Pref. es .. | Stock | 6 
8,148,700 Do. do. do. ° eo Stock > 
80,000 Anno E orgo TeL, 6% Mort. Deb. Stock Red. | 100 nn - i 
44,000 88 Nos. 1 to 44,008 x ds vs 6 1% X 
1,082,066 Oable Sting. 600 year 4% Deb. Bk. Red. | Stock ? | 44 x 
16,000 | Cuba Telegraph sen- ae eS RS o. 10 5 10 % ; 
6,000 Do. Tel ee ee oe ee x 12 * 14 * 
19,981 Direct Spanish elegrapb, Ord. ee oe ee X * y 
6,000 Do. . 10 % Cum. Pref. i» b 10 & 10 & * 
80,000 Do. do. 4 Debs. ee me 50 7 44% ^ 
» Direct . India e, Reg. Deb., to 1,300, 3. * r 
2,000,000 Do. B Pref. Stock oe ce 100 . . A 
1,048,772 Do 4 95 Mort. Deb. Stoek Btock 4 «4 4 «€ ; 
800,000 | Eastern Extension, Australíasia, and China Tele. 10 7% 1% % 
962,400 Do. 4% Deb. Stock s .. | Stock | 4% 4% f 
300000 | Do. 4X Ree K. Debs, (Maurine METi a 00 W | 12 | «2 | 44 
e . e as to * x p. 
180,881 | s Te b ana oe ee ee ee 10 £8 54% y 
180,987 | Do. do. 6 Pref. ee eo 10 6 6 * b 
150,000 5 ol n : 10 15 & % 
42,200 | ^" Debe, within Nos 1 10,800, Rod} i | «4 | 4X | 4% 
17,000 | Indo-E Telegrap e.) pn^ pi (may 36 10% |10% |18 % 
251,137 | Marooni's Wireless Telegraph .. “a as ex 1 Nil Nil Nil 
73,680 | Monte Video Telepbone Co., Ltd. Ord. .. ss 1 8 8 4 
86,493 do. do. 1 5 5 
1,988,508 | National Tele e, Prel. es es ee | 100 6 6 6 
1,966,087 Do. Def. Stoak “a - oe 100 b 6 
15,000 Do. do. "Cum. ist Pref. .. ia 10 6 6 6 
15,000 Do. do. Cur. Sind EM è 20 6 6 6 
260,000 Do. do. 8 % Non-cum. 8rd P., 1 to 950,000 6 b 6 6 
2,000,000 | Do. Deb. Stock Red. .. | Stock 83 
17815 onen tal Telep. and - 171,604, fully paid XT 8 ó 
en ; 
60,000 do. 6% Cum. Pref.  .. 1 6 6 6 
CAPE TE AER Erbe | ME f . 
e EN uar. 1 tol, 4 4 
11,8890 Reuter's ee oe ee ee ee een @e 8 Ti 54 T 
60,000 | Telephone Co. of Egypt, 44 % Deb. Red. .. ..| 100 so 3 ae 
8,9001 | Submarine Cables Trust e 055 o .. | Cort. | 6 6 6 
90,000 Nuis aver Plate Telephone x X b 1 8 8 
40,000 Do. P4 Pref., Nos. 1 to 40,000 4 b 6 b 
179, 947 Do. do. b De eo ee eo ee Btook b b b 
29.038 W. Cons i dm 170 80,000 & 58,001 io 68,008 a ‘ 
: 0 to 
150,00 | Do. 4% Debs., 1 to 1,500 guar. by Bras. 8u Tel. 109" 4 4 4 
301,980 estern » Ltd., Nos. 1 to 907,980 - 10 1 1 1 
76,000 Debe. Ind series, 1906 | 100 5 6 b 
668,880 do. 4% Deb. Stock Red. | 100 & 4 é 
68,821 | Woei indig and Panama T seraph v» "T e 10 N 
84,568 Do. do, 6% Cum. lst t. = T 10 1 M 74 oR 
4,009 Do. do. 6% Cum. 9nd Pref. V» ss 10 Nil | 
_ 8000 Do. do. 54 Debe. Nos. 1301,00 — ..; 100 | 6% |B% : B% 
* Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND 
170,000  Anglo-Argentine Trame, 960,008 to ae ss | b 3 ba 8 
960,007 Do. 96 Cum. Prefs., 1 to 960,007 .. 6 | vi | 6 . 6 
906,000 Do. ermanent, 6 % Deb. Stock, 1888 | 100 | 8 6 
986,100 Auckland E. Trams., 5 % 1st Mort. Deb. Stock ! 100 ^. .. b (0B 
800,000 . Babcock & Wilcox, 1 to 580, , T 1 1 20 
100000 : Do. do. 6 Cum. Pref., 1 to 100, 00 .. | 1 1695, 6 
88,000 , British Aluminium, Ord., 9,001 to 40, os we | b TB NT 7% 
«0,000 | Do. do. 7 % Cum. Pref... vs 8 Nil Ni! 7 , 
90,000 ' Do. do. “A"6% Cum. Prein. 5 1 Nil | Nil EL 
Do. do. 4% Funding Certs, ..  ..| „ 65 .. | .. 4% 
800,0000 Do. do. 5 % let Mort. Deb. Stock Red. i Stock : 6 96 b 8 
800,000 ` British Columbia E. Rail Def. Ord. Stock. 100 . 6 6 
900,000 | Do. 5 „ Pref. Ord. Stock .. | M0 010595 5 
115000 , Do. 5 & Cum. Perp. Pref. Stock — ..  .., 10 ! .. | 5% 5 
240400 | Do. 3 Ist Mort. Debs., 1 to 6,250 .. 40 | 
990,000 | Do. Vancouver Power Debs., 110 2,200 100 d if 
. British Hlectrio Traction — . |! 100 3 | 6% | 6 
161,487 ; do. 6% Cum. Pref. ..- .. 10 6 64 | 6 
1,415,429 . X 6 Perp. Deb. Stock .. Stoch 5 8% ; B 
410,178 Do. do. Deb. Stock Red. : 100 i ec ee i 44 
100,000 | British Insulated and Helsby Cables ^ 5 10 8 8 
e po e e e de ne BET RES RE 
e. e st ort, . LI 100 H 4 
212,000 odes i Wetoshoue 09. E Mort. Debs. .. 100 = : 4 d4 
estinghouse . 1 to 900,000 and | | 
400,000 | 275,001 to 476,000 5 | 6% | Ni 
1,016,958 Do. do. 4% Mort. Deb. Stock .. ` 100 .. | 4% ' 4% 
50,000 TBrowett, Lindley & Co., Ord. .. .. ... . 428 Ni Ni Nil 
50, im Do. do. 6% Cum. Pret. .., 41 Ni Nil Nil 
160,000 Do. Non-cum.6% Prei. 9 6 6 $ | 
196,000! Do. Perp. and Deb. Stock | Stock 42 4 | 4 : 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 x is B 3" h’ 8 i 4 
40,000 Do. “ A" 6% Cum. Pref., 1 to 40,000 5 6 BS ` 
27,500 Do *B' do. e500 ..| $5 „ 6 
817. 700 Do. 5% Deb. Stock  .. 10 5% 5 | 
190,000 Do. 6 & 2nd Deb. Stock 1000 5 5 ' 
105,000 | Calcutta Trams., 1 to 105,000 0. 88 66 8 
equ PD? 43 5 1 ell n K e ee | b ee í oe ee t 
y ‘ st . Btoc . .. woe. i 
85,000 | Callender's Cable Construction shares ee S40 & 15 12 | 14 ; 
00.009 Do. do. 44 X 121 Mort. Deb ck Bed. Sts | 92 E A 
N . 0. ort. Stock Red. i 
491,222 | Cape E. Trams., 1 to 491,222 .. „5 i 4 10 100 
Hd eee some eater ae 8 ax 1 | : 4 4 
: : o. st Mort, Deb. Stock | 100 : ö ! 
1,980,608 | Central London Railway, Ord. Stock ees tee | stock 4 45 H | 
580,816 Do. do. 4% Pref. Stock | Stock 4 4% 417 
630, Do. do. Del. do. 4 4 44 | 
1,480,000 | City and South London Railw - e " 
85,000 R . 6 4 
ort. » Debs., 1 to 
100,0008 | { 900 of £100, and 901 to 11,000 of £50 Red. 6% | 5% | 5% 
perio of nine months, + Quotations on Liverpool Stock Bxohbanqe. Unless 
And bonus of 10s, « Proce 


4 % a 8 15g, oe ee LÀ 
54 88 — 88 88 — 88 i: i n 
8 67 — 69 67 -— 69 074 eo ee 
6 11 us) 114 —115 116 114 =} 
Y] = 21 ^ 
éi "x ue à 5 = 
as 97 — 09 97 — 09 E 98 
6 . ee * 
10 m- j^ m r^ 1 a ia 
4 ee ee ee 
10 9 9 ee ee ee 
Nei tet | ds- ia | dE 
j 101 —103 101 —103 » = 5 
7 143 —145 148 —146 145 144 | +i 
BR 90 — = "e fa . 
4 107 —109 07 —109 „ : 
4 - — T ss . 
4 Zio! 99 —101 592 . : 
ES ME | iia] iy | 
— Xx [EJ 
à 143— 15 Hm Máxd| M n ; 
AX, 89 — 41 89 — 41 404 5 
43% | 101 —108 101 —108 i t 
13 % t7 — 59 57 — 59 571 " >: 
Nil li— 10 | 1 n a m f 
ee 1 t H- - ve ee oe 
6% | 110 —112 110 —119 Hij | 10), .. 
b 108 —110 108 —110 109 1084 " 
8 19 — 14 12 — 14 ee ee ee 
6 10 — r^ = n, : i oe 
8} 96 —100 98 —100 9939 | 989 | 
i 108 -1% 108 m. 104 2 = 
6 n- 10 1 — 1 n 5 ote 
4 99 —101 99 —101 ee ee oe 
: 100 —108 100 — 09 d P m ee 
7— it— x "m "E" ae 
6 137 —130 uc —130 ee eo 0 
p 69 — H-— d a ee 
: 110 = de jio cus ee ee eo 
Nil * 15/. x bee 
34 % | K—ila | iva! jal 2 
b 101 —108 01 —108 es is `. 
4 muh 108 —106 1053 "m 3 
b & — 7 — Fra 63 6 bs 
Nil 64 5 — ee oe | AM à 
5% | 101 —104 101 —104 . f 
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METAL ! 
~ SHARE LIST OF ELECTRICAL OOMPANIES.—(Oontinued). 


Huctuation 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES.—( continued). 


| TER 
| Stock Dividends for the Quotations WEN x 78 9101114 
Present NAMB, or last four years. May 80th. June Gth, 1906.) Fall 4123478 
Issue, Share. ; me; 
| | 1908. | 1994. | 1905 Higbee! awed, [ 22 
„ 3 | Few MER Lex E : "ETE 
k K & Co. 1 *o 260,000 ee ee ee ee 88 64 6 6 5 
906,000 | B enge. Co] % Oum. Pref., 1 to 806000 .. 10 Zr 104 —3107 j i 1 . 
294,160 44 Deb. tock ee ee ee 10 xs 6 1 1 ee ee 76 ames SEE | 
60,000 | Dublin United Trams. (1896), 1 to 60,000 .. 900 | 10 . [$ 6 6 i 7 £ TEE tan 
eu | Bo: 4% Deb , 1 . 4 | $ 5 —100 d | 5 
68,400 Do, 4 Des s 100 95 —100 : 5 
800,000 Do, bos A” Debs. oe . ze z @ a ee , ' 
800,000 Do a u B Deb. 1 108 Na EI 5 i- M = "EG . 
tT Edison & Swan U iis — Syd“ $4 6 * * 4 § (3 ME ee oe oe LEAD (E 
" . shares, 100 E 95 ae os oe * 
Do. 4% Deb. Stock Red. 8 6 5 90 5 een | f 
100,000; Do, 6 % ind Deb. Btock Pror, Certa, all på. | 100 | 5 4 ij .. — J AE nx 123478 910111415 
. 119,100 | Mlectrio Construction 1 to 119,100 — .. susé| 2 f 7 1 : 1 5 M My 
3 — — do. 4d Perp. 1m Mort. Deb. Bk. | Btook - 4 : “% y^ 10 a $ Boer 
95000 | General Eleotrio Co. (1900), 6 €, Cum. Deb. | Bock | 4 4 4 4 98 — 97 n ü u 
200,000 | Do. . „ 4 11 W. 10 | „38 13 10 111 8 : i 
78,000 | Gt. N. & City Rail Pref. Ord. ' A 4 % 1 to 78, 0 | 17 7% 71 104— 11 E Mn „ 
iM. | Greenwood à "e BY Monk Dobe. Diae |o |a i 52 aT — 15 123 . i rmm LL 
A . 0 e ce ee 90 15 = T bs * 
VVV % | sour M HN s BE — 
9955 Do: Mort. Deb; Stock | Stock 4 „ 81 — 59i r à 
41,978 Do. do. 2n : id da a es ee pd "- 18 1 ee DD 
108,022 Do. do. rip. ks. i 10 10 1 5 10% n 1 ee . A. 
50,000 | India-Rubber, Gutta-Percha & Telegraph Works. io 13 T H Nh l- ij : = 
inc acme I Sy Sy IP Se Te " 
600,070 Tondon United Trams (1901), 1 to 60,007 ES i » B 6 8 1— 3 83 i: 
nom | Do qo Ba Cum Preh tenon: B | : |58 |52 | 55 | BE a á . 1 125% 9107114151 
1,881,000 Do. do. 4% 1st Mort. Deb. Stock .. exi Nü Ni Nil 8 m E 19)- i 7 Y: 
1085 Merropo en ry an petes TT ns 1 5% 5% ü ug 102 —104 + - T | g. M 
x e P . "n ee. . 100 N: Pj e 
850,000 Do, 43 % Deb. Stock Red. ee ee 5 a 6 6 48— bà x $ 58. EREE 
i .) & Co. 6 % Cum. Pref., 90,001 to 40,000 di 6 4 d 7— 8 e "i é 
44.500 Pottertel B, duo. 30,01 to 40,000 & 50,001 to 0 ae ie 5 5 4 8— 9 i 
34,00 | Do. 5% Cum. Pref.,! to 90,000 & 40,001 to 44, 100 „ | ae | 4% | a% | 100 —108 aay | BS " 
"$750, | Telegraph Contraction and Mainteninoe " . ‘ta | 39 2 14 13 4 | im Mer | | 3 
BS pem NS TE | |e T | E: "tu EB. 
5 Unde E. R. n. S * e T? "và Bà : " pq T v | | 
e may cate wines | | SE) e | RS 4d 
ngon, , U i ba I 
66656 Vo 6% C. P., 30,001 to 80,000 & 195,001 to 141,666 on ae 47 4% | 80—85 —.— 
946,08 | Do. 4 & lst Mort. Deb. Stok . t 
: N 
ELECTRICITY SUPPLY COMPANIES. |ne 2 
| : 
6 % % | 195 BEE U oe | TI 
ent) EL. & P., 1 to 14,000 — .. . 5 - X ma 101 204 101 —104 | 
14,000 Brome z ) Bn 5 H9 s b; | 10 € 2 | ot 91 87 | 10 2347690114161 
99,877 | Brompton & Kens. zips. Lt. Bup., J Gum Prof 5 14 18 | 7 Na. E 101 "1 i 
7 a v E X. 4 7 7 d J =i 90 | | 
800.000 Central Hiectrio Supply 4 % Guar. Deb. M ur 84 |84 6 teh i liz i] 09/6 | t ETET 
` 80,000 Charny Cross Ad 2 c Por Car Prei. 5 ) 43% | 4 8 44 9 — 4 80- 10 
40000 Do, "Ot Undertaking” ii% Gam; Prie 8 12 | 44 3j— 4 M ete TE | i 
40,000 Do. b: Stocł ee e 100 4 y 4 , 4 4 101 —103 | ' 15 
430,000 e 9 28 6% T AM ES ae mobs. € 
44,456 | Chelsea Nilectricity Supp 9, Deb. Stock Red. .. | Stock a a5 8 p E nw. B Eip 
175.2001 N ting, Ord 1—110,06 | 10 5% 98 124— 18 121— 13 un 5 | 
00 |^ Dor c Cum. Pret. 110 40,000, | 10 62 | 52 |65 13% 1 | 123—136 1021 i; 5 
doom | po, eee | i % , , mio, ee, a x 
800,000 Do. * 2 4% 10 4% 2.8— Hi Ew 54, : 1 
40,000 | County of Darhem Electrical Power, Pret 5 6 5 5 96 : EE oe i 4 
0:000 T. do. 6 % Pref.,40,001—80,000 | 10 : i 4% | 109 —112 | 109—112 | 10 101 B u- 
600, 0001 82. do. Aud. Deb. Stock `. | Bíock ‘ d 4 "S E 1 | gm 
80.00 Edmundson's Meotrie a a ea See as bs 6 6 6 1 p d = on TN s j ih. 
820 000 Do. do. 4 in Mort Deb. Bik 100 He | ae | He *- 4 : : 3g m 
d to 10,000 oe oe ee ee ee oe : B — oe i 
10:000 she po. = 5 % Cum, Pret., 11010000 ..  .. 100 a io T 41 101 —104 101 —104 i 5 | 
78,000 . 1st. Deb. Btook ae ee RA s 95 9 & E x E ELIT 
18,000 | Hore, 1 to 18, . pad... | 48 i: | | 9 9 96 — 99 i e RE 
7777700 u. Log 23A . 06 — 99 5 : i 
7900 | Do. 44% Deb. ee Hlestrio ord? . "5 0“ 134 10 10 — 1 10 —101 ; "i LE 
91,000 | Kensington and Knightsbridge Electrio Ord. 8. iiM & e [s ‘ 100 —101 = és " D | 
111,000 | London BleoioBupply Corporation, Limited, Ont. | ^8 | “N ee ae s2 56 2 . RB 
60,000 Do. 25: 15 Stk. Red. | Btock | 4 4 4 4 98 —101 98 —101 : B 
874,306 Do, strio Supply, 1 to 100000 .. | B 10 5 ae E “By | 
900,000 Me tan Eleotric Supply, —T 106. s £8 på. 8 4 — b n-—- : i LT 
76.121 . $ Mort Deben: Book so] 4 4 E 110 —114 wom 15 | EIS. 
230,000; Do - & Mort. Deben. Stock Redem. Btook : iai p 101 —108 | 1013 A 
200000 Midland Electric Corporation, 43 % 1st Mort. Deb. 8 i B 8 8 5 71— 72 "— 7 3 | 
2 T ne ralio TO 2 2| 8 | 6 1 u$ 0 — 14 10 —14 — * ; 
dsl | Notting Hill Electrio Lighting ln be.. . a8 2 | 8 3 18 % | o n- | — 
00 | Oxford, : d Deb Blk .. . L| a9) ~ | 4$ [4 E 10 w Eo e 
40.000 st. James’ and Pall Mall Eleetric Light, ew 000 3 105 ES 170 T 1— 8 7— 8 
112.600 | Smithfield Markets Electric Supply, Ord. .. .. . : : 44 W 80 T$ — 80 
65.000 South London i A d Be 1 i N Nil | 945 E | 1 
108,700 | Bonth Met. Elec. Li. & Power {3 % Pret... . 1 | Ni | 4 1 ae) aoe lee 108 —106 
Bee (Eate © Dist. Z. l. Co. Ori. Cb he oe Hi 8 oe 8j— 4} 4— 4 
y Urban Electrio Sapply, phi ef. EC t 5 5 6 5 6 i — 6 = 
80'000 Do do, 44% Tat Mort. Db. Bik, Rod 10 | s mix | te 18% | 101—103 w 
110.000 | Westminster Meoig. PP q Cum Prei. `; 1 2 * * e öh a 
38,161 (Originally 5 % Red. to 43 % from 81st Deo., 1906.) 


5 — N. 
Shares not officially quoted: — Mackay Companies, ord., 75—76. Pret. 76— . 
t Unless otherwise stated all shares are fully paid. § Interim dividends, 
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(Bank rate of discount 4 per cent. (May 3rd. 1900). 


— 


. — THE ELEOTRIOAL REVIEW. | 985 


METAL MARKET. 


Fluetuations in May. 


SPELTER (G.O.B's.) E 


Y 
May 123 4 7 8 91011 14 15 16 17 18 21 22 23 24 25 28 298031 


SSS 
— — Y(— — 
B RENNES E 

—— me «mun epum GENE (EN 
Em Eus — — 
r 


LEAD (ENGLISH) 
May 1 23 4 7 8 9 101114135 1617 18 21 22 23 24 25 28 293031 


IRON. 


. 
22122 


183 F 
182ꝗ＋̈LL LLL 


COPPER (G. M. 8˙8.) 


May 1 23 47 8 9 101114 15161718 21 22 23 24 25 28 293031 


r 
ss HHHH H 


A MODIFIED REPULSION MOTOR. 


As is well known, the ordinary repulsion. motor (fig. 1) is, 
on the whole, superior to the plain series motor, so long as it 
is running a& or about synchronous speed. At that speed, 
not only is the rotor core loss practically negligible, but the 
sparking conditions are, if anything, superior to those exist- 


ing in the ordinary direct-current machine. With a view to 


maintaining this superiority at speeds other than the syn- 
chronous speed, & modified method of connecting up a 
repulsion motor is suggested by Mr. F. Punga in an article 
in the Elektroterhnische Zeitschrift. This . is based 
on the following considerations :— 

Repulsion motors, and all commutator motors bàsed on 
the repulsion principle, are confined to a small range of 
speed, because of the fact that such motors consist of a 
combination of a series motor and a transformer, and cach 
of these elementa affects the design independently. In fig. 1 


the series motor part consiste of 1 and 11 (exciting winding 
and armature winding), and the transformer part consists of 
1t and mr; the part of the stator winding lying on the 
Y axis may therefore be conveniently called the transformer 
winding. 

At synchronous speed the motor part and. the transformer 
part have approximately equal magnetic fluxes and equal 
armature ampere-turns. At double synchronous speed the 
motor and transformer stil have equal armature ampere- 
turns, but since the load on the motor (for a given exciting 
flux) is doubled, the transformer flux must obviously be 
doubled. The exciting flux must therefore be kept very 
small, if enough supply voltage is to be available for over- 
coming the high transformer back voltage. This necessarily 
leads to an ineflicient use of the motor material. "There are 
two ways in which this state of affairs may be improved : 
(1) Either a part of the transformer flux may be dealt with 
outside the motor; or (2) the armature ampere-turns belong- 
ing to the transformer part of the machine may be made 
greater than those belonging to the motor part. 

It can be shown that these two devices are not essentially 
different, but for simplicity the latter will be considered 
alone. 

An increase in the armature ampere-turns taking part in 
the transformer action can be produced by connecting a few 
of the turns of the stationary transformer winding (111) 
between the armature brushes. This arrangement is shown. 
in fig. 2. 

For a given speed and primary current the exciting flux 
and the motor load are unchanged by this arrangement, but 
the transformer flux has been changed as compared with an 
ordinary repulsion motor. Calling the transformer flux (in 
the y axis) My, and the exciting flux (in the x axis) Mz, and 
assuming that both have a sine wave distribution in space, 


‘the E. M. F. induced in the armature through rotation in the 


flux M, will be Es = y S Mz N' 10^? volta, where s = 
number of armature turns in series between the brushes, N' 
— frequency of rotation : = revs. per second x number of 
pairs of poles. 

The alternating transformer flux My will induce a second 


voltage in the armature, which will have the value— 
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Ey = —— x 8 x M, X N x 10^? volta, 
| 2 
where s = number of turns looped with the transformer 


flux, and N — frequency of supply current. 

In the ordinary repulsion motor s“ is, of course, equal to 
S, but with the new arrangement s' is different from 8, as it 
includes the stator turns So, lying between A and B (fig. 2). 

In fact, s“ = S + So, where so is positive or negative, 
according as the E. u. F. induced in the turns between a and 
B acts in the same direction as, or in the opposite direction 
to, that induced in the actual armature turns. 

Neglecting leakage and resistance, E; must be equal and 
opposite to Ey, so that— - | 


* , 
= 
or S Mz N' = (8 + &) My N 
My (X) 8 
M.  \n/ 8 + , 


Now * is the ratio of the actual speed of the motor to 
its synchronous speed. Calling this ratio 4, 


Li b zd ; 
Mz S + S, 


For the ordinary repulsion motor 8, = 0, so that 15 = b, 
] * 


and, in general, both in the ordinary repulsion motor and in 

the compensated repulsion motor (Winter-Eichberg-Latour 

motor), the ratio of transformer flux to exciting flux 

depends only on the ratio of the actual speed to the 

synchronous speed. In the new motor, on the contrary, the 

ratio = can be regulated independently of the speed. 
* ' 


Thus, at double synchronous speed, the ordinary- repulsion 
motor has a transformer flux twice as great as the exciting 
flux, but if in the arrangement of fig. 2 the number of turns 
between A and B were, for instance, made equal to the number 
of armature-turns in series between the brushes, so that 
No = 8, the result would be— l 


My __ 8 — B o 
8+ 58 


Ma 8 + 85 


l, 


or My = M, again, 


and the rotating field of the motor would be as perfect at 
double synchronism as in the ordinary repulsion motor at 
synchronism. The fluxes m, and My are in quadrature, so 
that E; is at 180? to Ey. 

Turning next to the question of commutation, it can 
readily be shown that the possibility of regulating u, 
independently of the speed allows a considerable improve- 
ment in the commutation conditions to be produced. During 
the commutation period the coils short-circuited under a 
brush are subjected to three voltages :— 

1. The ordinary reactance voltage due to the reversal of 
the current in the coil, just as in the case of a direct-current 
armature. 

2. À voltage of rotation due to the rotation of the short- 
circuited coil in the transformer flux My. 

9. A transformer voltage due to the flux Mus alternating 
through the short-circuited coil. 

If z = number of turns per section of the armature, 
voltage (2) = 4:44 x Z x N' x My x 10, and 
voltage (3) = 4:44 x Z X N x M, x 107%. 

These voltages (2) and (3) are in direct opposition of 
phase, and are approximately in quadrature with the true 
reactance voltage (1), for the latter is approximately in phase 
with the supply current. | 

The sum of voltages (2) and (3) ia therefore 


= 444ZN M10? — 4°44 ZN’ M 10 


X i 
= 444 z N uz 10 ( — — X xw.) 
N Mr 


= f'44 ZN M: 10° (1 — 52 $=). 
S + So 


Inserting the value found above for Mv =b 8 
l Mz * + Ro 


the sum of (2) and (3) becomes 
: | - (1 53 58 
4°44 Z N Mz 10 (1 b oe -). 
For the best possible commutation, this sum should be 
practically zero, as then commutation depends only on the 


reactance voltage, as in a direct-current machine. To make 
the sum zero 


ey ls 
S + “o 


must equal-o, 


* 80 ` 
r — — 5² — 1 . 
o . = (#1) 


By means of this expression a value for & can be found 


for each speed, such that commutation will be as satisfactory 


as in the case of the ordinary repulsion motor at synchronous 


speed, and this is the chief advantage of the suggested 


arrangement. If, for instance, the machine is to run at 
1j times synchronous speed, it will be best to choose £o 


such that aes 1:53 — 1, or So = 1:25 8. The number of 


5 

turns between A and B (fig. 2), must be made 25 per cent. 
greater than the number of armature turns in series between 
the brushes, and with such an adjustment the machine vill 
be quite satisfactory at double synchronous speed. Since &, 
is positive in this case, the connections must be arranged so 
that the turns between A and B introduce an E.M.F. into the 
armature circuit, in the same direction as that induced by 
the armature-turns. It follows, therefore, that the armature 
current flowing through A B, will be approximately at 180° 
to the primary supply current, and the net current between 
A and B will be very small. The arrangement is, in fact, 
the same as that of an auto-transformer, and produces the 
same economy in material and increase in efficiency as the 
latter, the improvement being greater the smaller the trans- 
formation ratio between rotor and stator. With large trans- 
mation ratios, the saving in materials and in efficiency 
becomes negligible, but this does not in any way affect the 
improvement in commutation. ! 

As regards supply voltage, it seems likely that the sug- 
gested motor will take an intermediate position between the 
plain series and the plain repulsion motor. The plain series 
motor can be safely built for 150 to 200 volts, the plain 
repulsion motor for voltages of 3,000 to 5,000, whilst the 
new motor, as in fig. 2, can be quite well arranged for 500 
to 750 volts. The new motor will, therefore, have the 
advantage for ordinary traction work, though where frequent 
heavy starting occurs, the plain series motor will be better. 

Mr. Punga concludes by giving various diagrams of con- 
nections (some of which, he points out, are not new, though 
they have not previously been employed for the present 
purpose), in which the rotor brushes are supplied by means 
of a small auxiliary transformer, in place of being directly 
connected to part of the stator winding. Vector diagrams 
representing the conditions both below and above gynchro- 
nous speed are also given, and these show that for a given 
exciting flux and speed the power factor of the motor is 
unaffected by the introduction of the auxiliary E. M. F. 
between the rotor brushes. . 

In this respect Mr. Punga’s motor differs electrically from 
that recently described by Mr. Fynn in his paper read before 
the Institution of Electrical Engineers. Each motor has an 
auxiliary E.M.F. (derived from the motor itself) introduced 
into the armature circuit, but whereas Mr. Punga selects his 
E. M. F. to give the best sparking conditions with wide varia- 
tions of speed, Mr. Fynn uses his to improve the power 
factor of the motor. 


B.T.-H. Tramway Contracts.—The British THOMSON- 
Hovston Co. have received the following orders for their electric 
tramway equipmente :—For the Mauchester Corporation, 27 equip- 
ments; for the Derby Corporation, 4; for the Metropolitan Elec- 
tric Tramways, Ltd., 40; and for the National Electric Construc- 
tion Co., Ltd., 18 for Torquay and 16 for Mexborough. All the 
preceding are two-motor equipments. For the Manx Electric 
Railway they are supplying two four-motor equipments. 
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THE ELECTRICAL FROISSART;CHRONICLES. 
(With some apologies to Sir John, and more to F. C. G.“) 


Bv IBID. 


VII.—Tugxk Koimicks. 


Ir is no great while since that the great kingdoms and 
estates were formed out of the little ones, by the taking of 
many unto one: thereby were certain realms much 
strengthened. Even as one member of a family doth absorb 
all the fortunes and benes of the rest, who are presently con- 
strained to die of starvation ; the which (teste many Heads 
of Houses) is a very just arrangement, and for the good of 
the State. 

But of these later times is much unrest and many turnings 
of things established the upperside down ; and risings of the 
middle or second class to array them against the others, for 


that they have no rights either in the outer or inner circle; : 


and such turning and confusion as is found in the forecourt 
of the temple of Victoria, where many chariots and other 
contrivances turn one on the other without leader or fixed 
intention. So the great split into little, and these again into 
less. And some say there is neither great nor little, nor 
space nor dimension, but all things are equal alike, save 
that they themselves only are superior. (These are 
called Socialists.) Be this how it may, even as I say, in the 
great Bodies, Clubbes and Guilds of the realm is ever dis- 
sension and division to something smaller. So the Elec- 
triks count amongst them many phases of thought, subtle 
windings and deep currents. Among them is a sect called 
Kimmicks, who hold that all things are founded on that 
which they call the Kymystery, which is the science of 
Division. Seeing that this science doth enter so largely 
into the art of government, it may be these people judge 
rghtly. But an ye give them anything they will cut it 
very fine, and by much striving devise something whereby 
they may cut it yet smaller, until at last a temne, it will not 
be cut. (Of late hath arisen one who would cut up even 
these their atemns; if he did so is not widely known, but 
it went hard but that he should thereby be cut himself.) 

For many years these have made a meeting even in the 
House or Temple of Learning of the Electriks themselves ; 
being also a hospitable sect they admit thereto those 
desirous of learning. At their mysteries are many strange 
rites performed as the heating of that which hath no fire 
under, and the mixing of potions and burming of strong 
herbs ; but all to the intent that the whole may be divided 
into parts, for the better advancement of their knowledge. 
It may be that they are of the sect who would divide the 
kingdom into portions, and give to every man a piece, 
with sundry other advantages; or, peradventure, they are 
simple alchemists, to which, indeed, their name of Kimmicks 
doth seem to point. The manner of their meeting is 
thus :— 

At a table, displayed in suitable light, standeth one 
holding in his hand writings; the rest, sitting before him, 
preserve an honourable silence, but sundry of them blow 
smoke from their mouths after the practice of the Sheik ul 
Farad, a former chief and leader. Then the one standing 
declaims aloud certain heads or texts from the writings 
which he holds; and so quick are these people of under- 
standing, that they will presently talk among themselves of 
many wonders which a few words, or even a few letters, 
signify to their minds; for with three letters will they 
understand a charm strong enough to burn a hole in the 
best armour, and so forward. Thus in a few minutes will 
they answer many questions not yet asked, and deal with 
the matter, showing the good that is in it ; and at times, in 
the distance, arise strains of weird musik, with sad wails 
and a frequent beating of the feet, showing that the Efreets 
or High Spirits are no great way off, ready to obey the com- 
mands of these magicians. After a very little space, another 
stands forward, and speaks as before; and the rest murmur 
their judgment. So will they do three or four times ; and 
thus is a great quantity of knowledge spread abroad, as I 
suppose, by those same Efreets. For these people are very 
commendable in two things—the first, that in their writings 
and doings they seek knowledge only, so that there no man 


will say “Iam iron and steel," “ L'Etain, c'est moi,” or 
"I am.Rock-Oil," as the gods of the Yengees and their 
worshippers do. The second virtue they have is to say 
nothing in very few words, and much in few letters ; now 
this state.is very hard to attain unto. Seeing that these 
virtues are so detested of the Politiks, it would seem that 
this Guild hath no part with them that rule ; unless, indeed, 
they be as the mind is to the voice. 


— — € ——— 
ELECTROLYSIS AND JOINT BOXES. 


| [COMMUNICATED.] 


IT has been stated on good authority that troubles on cables 
are mainly due to their joints or their jointers, and that the 
cause of the trouble is usually the same with both—super- 
saturation. This may have been the case in the past, when 
the agencies at work to upset electric mains were fewer, in 
merciful proportion to the experience of the users. At 
present with, let us hope, a profounder knowledge of the 
requirements of cable joints, we do not seem much nearer 
immunity from joint-box troubles; and there are further 
troubles arising upon other portions of lead-covered supply 
mains which are due to the design of joint boxes used, as 
well as being dependent upon the design of the system. 

There are two classes of joints in general use upon lead- 
covered cables, one being the cast-iron joint box, and the 
other the lead sleeve. 'The latter is easily the better 
arrangement of the two for preventing trouble at the joint 
itself through electrolytic corrosion ; but by affording free 
passage to all and sundry currents that come its way, it opens 
the door to the possibility of damage on other portions of the 
network. f 

A remedy for this is to earth the lead sheathing at certain 
points, usually at the electricity works, and at places where 
cables pass near the works without running directly into it. 
This earthing, however, may be overdone, so as to invite 
current on to the sheathing from extraneous agencies, such 
as tramways ; and then woe betide the weak spot that it is 
the mission of the vagrant current to discover! Further, 
lead sleeve joints can only be properly used upon straight 
through solid joints, and in the opinion of some mains 
engineers they are dubious even for this simple type of joint 
owing to the special skill required for plumbing, which few 
jointers can be trusted to do perfectly. For other classes of 
joints, such as at services and disconnecting points, iron 
boxes are used (sometimes with brass ferrules screwed 
thereto for the sheathing to be sweated on to) and here begins 
the tale of systems as varied as the religious opinions of the 
Martyrs. 

At the beginning of recognised electrolytic troubles, about 
six or eight years ago, joint boxes were simply bolted on to 
their cables, making a poor conducting joint between the 
lead sheath and the iron gland, so that vagrant currents pro- 
duced corrosive pitting upon the lead at the points of con- 
tact. The breakdowns caused thereby usually obliterated 
traces of the cause, and engineers sometimes put it down to 
the iron edges of the box cutting into the lead, and therefore 
used wood bushes as pads. When these bushes got damp 
they conducted current across the boxes again with dis- 
astrous effect; wherefore ebonite bushes were used by 
some, with varied results depending upon the state of the 
surroundings as to dampness and dirt. 

In time the remedy of bonding across the joint box was 
applied, but the section of the bond wire was usually so 
slight as to melt away upon a heavy leakage occurring, as 
when faults had to be located upon the Manchester method 
of “smoke and a shovel.” Then the trouble began again, 


and as bonds were often invisible (either through being run 


inside the joint box to suit some consulting engineers, or if 
run outside the box to suit others, by being permanently 
buried) the state of affairs was a sort of Fool's Paradise until 
things happened. At present it may be said that where 
lead-covered cables are used one of two things exists :— 
The lead sheath is meant to be electrically continuous 
throughout, by bonding to or across joint boxes ; or— 
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The lead sheath is meant to be insulated at joints, and 
possibly at more frequent intervals, either by joint box 
bushes of insulating (?) materials or by rubber and 
proof tape joints. 

As the matter stands there are not many mains engineers 
in charge of lead-covered networks of any considerable extent 
who can say, My mains are perfectly and permanently 
bonded and earthed throughout ; proof against electrolysis,” 
or My mains are in perfectly and permanently insulated 
sections, proof against electrolysis.” With a perfectly 
bonded or insulated lead-sheathing system the mains may be 
safe enough, but who can answer for the underground bond 
that may be broken off or burnt away ; and on the other 
hand, who can say that his joint box insulating bushes are 
not acting as conductors, of more or less resistance, for 
vagrant currents. And year by year, as cables depreciate, 
networks increase and tramways do multiply, so do these 
vagrant currents grow deadlier. ] 

It comes to this, therefore, now is the time for mains 
engineers to go over their systems with portable ammeters, 
to record and note the strength of vagrant currents; to 
observe the condition of their bonding or their insulating 
arrangements ; and eventually to decide upon converting 
their network lead sheathing into either an absolutely 
conducting path, by means of properly plumbed joints; or 
into a series of short lengths of cable, the sheathing of each 
length being absolutely insulated from its neighbours by 
means of boxes wholly composed of a permanent insulator— 
such as glass or porcelain. 

The system preferred would often depend upon personal 
taste and the kind of jointers employed. Where the men 
wereexpert plumbers, plumbed joints would most likely be used. 
Where there existed a doubt as to their proficiency with the 
moleskin wiper, then the insulating boxes had better be 
employed ; and it should be remembered that there are on 
most systems many joints which are more or less inaccessible 
or unknown, such as at buried services and other tinkerings 
with the mains done in the early days of the undertaking. 
If these exist and are not bonded over, they are a standing 
danger to a ‘bonded system; but whether they are bonded 
over or not makes no difference to an insulated lead-sheath 
system. 

So, if this suggestion is followed, it is likely that many 
will consider the latter system the most suitable, and will 
desire to learn: more about joint-boxes made of insulating 
materials which are at present not in general use. As 
mentioned, glass and porcelain are the likeliest for practical 
use, a8 they retain their insulating properties, even if 
scraped or chipped. They do not absorb moisture; while 
glass boxes are cheap, strong and transparent. Porcelain 
boxes should be made of the best white clay, guaranteed not 
to absorb moisture, such as Buller's overhead insulator 
material, but these are likely to be somewhat expensive. 
Joint-boxes of glass are made by Veritys, who own the 
patent rights for this type. Both materials require bushes 
at the glands for boring to suit the various sizes of cables, 
as neither can be bored like cast-iron ; and as they cannot 
be machine-faced at the cover joints, the facing surfaces 
should be of larger area, or fitted with packing to prevent a 
leakage of compound or oil. 


It is rather a wonder that such boxes have not come. 


into more general vogue before ; but, now that their useful- 
ness in splitting up the lead sheathing of networks is 
beginning to be recognised, it is likely that they will be 
employed both for new joints of all kinds upon networks, 
and to replace cast-iron boxes where an insulated system of 
lead sheathing is desired. 


Zirconium-Wolfram Lamps.—The Compagnie Inter- 
nationale des Lampes Electriques Zircone-Wolfram is the title of 
a Belgian company which bas been formed at Brussels, and to 
which we referred last week. The company takes over the arrange- 
ments made by MM. Petitditier, Schmitz and Romberg, with the 
Elektrodor Co., of Berlin, and the Zircon Gluhlampenwerk, of 
Berlin, as well as the right of purchase in regard to all the patents 
held by these companies outside of Germany. Asa consideration 
for the transfer of the agreements the vendors receive £1,240 in 
cash and £36,000 in shares issued as fully paid. 


THE DEMERITS OF ACETYLENE FOR 
| LIGHTING. 


— — 9 —— 


By HORACE ALLEN. 


THovuGuH the demand for acetylene gas has steadily and con- 
tinually increased ever since calcic carbide became a com- 
mercial commodity less than fourteen years ago, through the 
development of the electric furnace, it is doubtful whether 
it will ever seriously enter into competition with either coal 
gas or electricity in the field of general and economical 
illumination for public or domestic purposes, or for 
power development. This is partly accounted for by the 
cost of calcic carbide, for even with electric current at 13d. 
per unit the cost of manufacture and materials amounts to 
from £9 to £10* per ton at the furnace. The chief item 
being for current, the possibilities in the way of the price 
ever coming within the range of competition are very 
remote as long as electricity is employed in the manufacture. 
Added to the cost of manufacture, there i8 necessitated the 
expense of packing in hermetically sealed drums and tin 
canisters, owing to the great affinity of calcic carbide for 


. moisture. 


Pure acetylene gas is credited with having a faint, sweet 
smell, but the smell given off by all the carbide the writer 
has had the opportunity of examining has been quite the 
reverse of either faint or sweet. 

The unpleasant odour arising from raw carbide upon 
opening the receptacle is a primary source of objection, and 
any 'neglect. in the way of resealing the drum after the 
withdrawal of the required quantity, resulta in the continued 
gradual generation of acetylene and its objectionable smell. 
For this reason the best place to store carbide is at some 
considerable distance from any occupied building. 

Various methods have been applied to overcome this. 
serious drawback in the way of coating the carbide, and by 
counteracting the smell by the application of strong, sweeter 
smelling essences. However, such treatment has’ chiefly 
been confined to small retail parcels, for which a higher price 
has to be charged to cover the additional treatment. 

The method of dipping the carbide into petroleum, and 
then into glucose, resulted in a material that was almost 
entirely protected from the atmosphere and free from any 
objectionable odour, besides having the further advantage 
of being much more slowly acted upon by water. j 

However, even this treatment does not entirely remove the 
tendency to continue the evolution of acetylene gas after the 
consumption has ceased, a very serious source of trouble in 
all generators using raw, or untreated, carbide. Another 
feature in connection with the action of carbide and water 
in the generation of acetylene is the amount of heat given off 
in the reaction. 

One lb. of carbide, when brought into contact with water, 
gives off in its decomposition 753 B.TH.U., which, in the 
absence of an excess of water, is sufficient to raise the tem- 
perature of the surrounding materials to a bright red heat. 
On this account, all apparatus for the generation of acetylene 
which is not provided with a sufficient quantity of water to 
ensure the dissipation of the heat evolved, is liable to become 
heated to a dangerous point in case of too rapid a consumption 
of gas. Whenthis happens, the acetylene becomes decomposed, 
as is evident by the black material in the residual lime. 

To a certain extent, calcic carbide resembles the electric 
accumulator or storage battery, for while by present pro- 
cesses it requires the expenditure of from 2:0 to 2'3 H. P.- 
hours to produce 1 lb. of carbide, this may be conveyed to 
any distance, or stored for any length of time, if properly 
protected, and then the acetylene generated from it is capable 
of developing 1 H.P. for one hour if used for driving a gras 
engine ; this, by the way, is not a demerit, but the reverse. 

By virtue of this property it can be used to transfer 
energy from waterfalls in distant situations to localities 
where it could be turned to useful account. 

The residual lime remaining from the decomposition of 
calcic carbide in the generation of acetylene has a very 
unpleasant smell when first brought out of the generator—so 


“ Acetylene Gas Considered Commercially,” ELgcTBICAL Raviaw, 
January 5th, 1900. 
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much so that, in the case of small apparatus, it is offensive 
if brought anywhere near inhabited rooms. The sludge 
settles down into a more or less solid mass if left to accumu- 
late, and is somewhat difficult of removal, though it is 
claimed that when the carbide has been coated with glucose 
the lime is chiefly rendered soluble ; this claim is generally 
more theoretical than actual, owing to the small proportion 
of glucose employed. | 

To turn our attention now to acetylene, there is no doubt 
that the light is of high quality, both in regard to illu- 
minating power and its preserving the natural colours of 
materials, &c. 

A drawback which has given considerable trouble is the 
necessity for a very tine orifice in the burner ; it took a con- 
siderable period of time for the devising of a suitable burner, 
but even now, while the jet is of such small dimensions, it is 
liable to be stopped by the slightest particle of dust, or, on 
the other hand, carbon becomes deposited and a heavy smoky 
flame results. 

To prevent the deposit of carbon at the orifice of issue 
from burners, a very common source of trouble, the device 
of providing duplicate orifices at such an angle that the two 
issuing jets are made to impinge upon each other and form 
a clear flat flame, was claimed to be successful. 

This class of burner found much favour as an improve- 
ment over the single jet, but it not unfrequently happens 
that some slight particle of dust lodges in one of the jets, 
and deflects the flow of gas to such an extent as to prevent 
the two jets meeting centrally ; the result is a very unsatis- 
factory flame, which can only be rectified by inserting a fine 
needle or wire into the clogged orifice. This would seem to 
be a very simple matter, but it must be borne in mind that 
the burner goes wrong just when the light is required, and 
it is necessary for the acetylene gas tap to be closed and 
some other light obtamed to enable the clearing of the 
burner to be effected, owing to the minuteness of the hole in 
the burner and its angular direction ; to insert the wire in 
the orifice in most burners is quite on a par with threading 
a needle with the eye in a rather inaccessible position. 

Some burners have the orifices in such a position as to 
render it a very delicate matter to clear them on their 
becoming clogged, but the simplest way to overcome the 
trouble is to provide spare burners, it being an easier matter 
to change the burner than to probe it in sifu. 

While ordinary coal gas, in course of time, reduces 
leakage, through deposit, this is not the case with acetylene, 
so that all joints must be thoroughly sound from the 
first. | 
In regard to leakage, the unpleasant distinctive odour of 
impure acetylene had the advantage of quickly indicating 
the existence of a leak and its locality. When the gas is 
purified properly there is less evidence, aud therefore greater 
danger, from this source of trouble. 

Owing to its high specific gravity, 0:9, or twice that of 
coal gas, it does not so readily diffuse and pass away ; and 
although the smallness of the jets renders the volume passing 
out in a given time considerably less than in the case of a 
coal gas burner, though it must be borne in mind that the 
pressure is usually about twice that required for coal gas, the 
escaping gas hangs round and tends to form an explosive 


mixture which would do considerable damage if even a. 


soldering bit or glowing cigarette should be brought near, 
the ignition point being only 896° F., while so small a pro- 
portion of acetylene as 3:5 per cent. forms an explosive com- 
pound with air, as compared with 6 per cent. with coal 


It is claimed for acetylene that its vitiating effects are 
only about one-eighth those of coal gas flame, and that its 
heating property is very slight, but it must be remembered 
that the heat given off by an ordinary gas flame or 
incandescent burner has a great ventilating effect, so that 
the impurities given off will also be carried away as long 
as there is an outlet. 


tR—€—————ÓÓ 


Italy.—A company has just been formed in Milan with 
a capital of £12,000, and the title La Societá Italiana di Elet- 
trolisi, to acquire and develop the Pereur Lloyd patenta in regard 
to electrolysis. 


THE NEUTRAL MARKETS OF THE WORLD: 
THEIR OPPORTUNITIES. 


— 


*VI.—BoLiviA AND COLOMBIA. 


(a) Bolivia.—Bolivia has not as yet attracted the attention of 
capitaliste as much as one would have expected in view of the fact 


that it is one of the richest countries of the world, and that at the 


same time its wealth can never be tapped until the communications 
and general condition of the country are greatly improved. The 
shortage of capital has probably been due to the fact that up to the 
last few years little inducement has been offered for investments. 


. The Government is now, however, alive to the importance which 


must bè attached to the introduction of foreign capital forthe purpose 
of opening up the country and of setting new industries going. 

In size Bolivia, with an area ot about 700,000 sq. miles, ranks third 
amongst the South American republics; Brazil and Argentina are 
first and second respectively. The population is officially esti- 
mated at 1,816,271. The imports into Bolivia have increased from 
13,493,914 bolivianos in 1900 to 16,252,991 bolivianos in 1903 (the 
latest year for which particulars are available). Of the imports in 
the latter year, 2,982,099 bolivianos were from Germany, 2,749,871 
bolivianos froin United Kingdom, 1,080,620 bolivianos from United 
States, and 3,165,266 bolivianos from Peru. 'The magnitude of the 
importa from Peru is due partly to the proximity of that country 
and partly to the fact tbat its produce and manufactures are 
admitted free of duty into Bolivia. The exports from the Republic 
have decreased from 35,657,689 bolivianos to 25,169,148 bolivianos 
in 1903. Although figures are not yet available for later years, it is 
stated that trade has, on the whole, been very satisfactory, and 
with the constant improvement of the country it is anticipated 
that these favourable conditions will continue. No statistics 
of any kind are available showing the details of trade in particular 
classes of goods, so that it is impossible to know exactly to 
what extent the trade in electrical goods has increased in the 
country; but it may safely be asserted that, as in other South 
American countries, so aleo in Bolivia the trade has grown con- 
siderably, and has still a great future. There can be no reason- 
able doubt that Bolivia is entering on an era of great commercial 
prosperity. The sums which have recently been received by the 
Government under treaties with Chile and Brazil are to be 
spent in the construction of railways to open up a great part of the 
country. The people are interested in industrial occupations, 
and, altogether, British manufacturers cannot afford to neglect this 
important market. With these general improvements considerable 
interest is also being taken in electrical undertakings, and, like 
Brazil and Peru, the Republic affords great opportunities for the 
utilisation of water-power, which exists in great abundance in the 
country. Several of the towns are so situated that they oifer 
excellent advantages for the establishment of hydro-electric 
light plants, Sucre, Cochabamba and Potosi may especially 
be mentioned in this respect. Numerous electric railways 
have been or are being constructed, particularly in the 
neighbourhoud of La Paz, where valuable water-power is easily 
accessible. The electric tramways of La Paz were opened to traffic 
in December, 1905; the system is the property of the Peruvian 
Corporation, and the contract for the line and power station was 
obtained by the General Electric Co., of New York. An electric 
light plant for the town of La Paz was established in 1888, the 
power house being situated in the upper part of the city in order 
to utilise the current of the river. Recent advices state that a 
company has been formed for the erection of electric works in 
La Paz, and that a contract has been signed with the municipality 
for the supply of power for lighting and tramway purposes. 
Although the other towns of the Republic offer in many cases 
equal natural advantages for the erection of electric light works, it 
is doubtful whether they could afford to pay the same subsidy 
as La Paz. Municipal governments pay subventions only for public 
service, leaving the companies free to contract with private indi- 
viduals as they may deem most convenient, and importers of 
machinery for any manufacture or industry unknown before in the 
Republic are guaranteed an exclusive privilege for 10 years. Con- 
cessions for water-power are granted, provided that, after generating 
power from the same, the waste waters are returned to the streams 
from which they were originally taken. 

The following Customs duties are payable on electrical goods, 
&c., imported into Bolivia :— Insulators for telegraph or telephones, 
free; bronze or copper wire, 25 per cent., valuation, 42 cents per 
kilog. ; conductors for electric currents, free; accessories for tele- 
graph and telephones, free; apparatus for lighting mines or for other 
kinds of industries, 25 per cent., valuation, 60 cents. per kilog. ; 
mechanical lifting apparatus, free; copper or bronze wire articles 
not specially mentioned, 25 per cent., valuation, 80 cents. per kilog.; 
common pumps, free; electric bells, free ; copper in sheets, &c., 25 
per cent., valuation, 84 cents per kilog.; lamps, 25 per cent. and 
30 per cent., at various valuations ; globes and shades for lamps, 
25 per cent., valuation, 30 cents per kilog. gross; lamps for electric 
lighting, free ; machines for industrial purposes, free ; electric poles, 
free; telephones, free: Import and export duties are payable 50 
per cent. in gold, or, if the importer prefers, in Bolivian currency 


* The previous articles of this series have been published as 
follows :— 


I. Argentine Republic, ELEC. Rev., March 9th, p. 411. 
II. Brazil, ELEC. Rev., March 23rd, p. 493. 
III. Chile, ELzo. Rev., March 30th, p. 531. 
IV. Peru, ELRO. Rev., April 18th, p. 619. 


V. Paraguay land Uruguay LELEO, Rav., April 27th, p. 699. 
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with a surtax of 5 per cent.; the remaining 50 per cent. is 

in national silver or paper currency. inu des 
bolivianos are payable in silver without surtax. By law dated 
November 30th, 1904, the value of the boliviano was fixed[at the 
rate of 124 bolivianos = £1. 

. Most of the trade with Bolivia is done vid Antofagasta, Arica or 
other Chilian porte, but the following firms in the republic itself are 
interested in electrical undertakings and the importation of elec- 
trical goods:—Dr. J. Pinkas, State Telegraph and Telephone 
Department, Sucre ; G. Barron, La Paz; Farfan & Clavijo, La Paz ; 
and L. P. Velasco, La Paz. 

British manufacturers would do well to send their catalogues in 
the Spanish language, indicating weights, measures, prices, dis- 
counts, and every possible detail. Manufacturers of mining 
machinery and tools should establish depóts or agencies at Oruro, 
the most important mining centre, and at Antofagasta, the port for 
the same. German firms have representatives at these places, and 
supply the most immediate needs of the mines, thus gaining a good 
portion of the trade. It is desirable that all machinery should be 
made in sections in order to facilitate transport by mule back. The 
majority of better class importing firms are under German manage- 
ment, and commercial travellers are mostly Germans who have 
established fine connections, and are laying the foundations of a 
good trade. 

Commercial travellers in Bolivia are liable only to tue payment 
of municipal taxes, the amounts of which are fixed by the different 
municipalities in the Republic. The receipt for such payment 
serves as a licence to the traveller to conduct his business witbin 
the area of the department, of which the municipality which 
collects the tax is the capital. The tax also varies according to the 
class of goods in which the traveller deals, but in no case does it 
exceed the sum of 300 bolivianos. There are 11 departments and 
territories in Bolivia. 

In a recent report the British Vice-Consul at Sucre writes :— 
“I think, on the whole, Bolivia is ripe for a great progressive 
movement, which will open up its resources to the world of com- 
merce. I consider that such a movement is as inevitable as the 
succession of the seasons; the great question is that British enter- 
prise should be the first in, and get the full benefit of a market it 
has already done much to open up." 

(b) Colombia. —The Republic of Colombia is a rich country whose 
inhabitants are determined to place their republic in line with 
modern progressive nations. The progress of the country has been 
eonsiderably retarded by revolutions, and by the great lack of 
railways and good roads, but thanks to the indefatigable efforts of 
General Reyes, the re-elected president of the Republic, than whom 
no mnn knows more about the country and its needs, there can be 
no doubt that very much better times are in store. Since the last 
revolution considerable progress has been made, and the President 
is determined to increase this progress by the construction of a 


huge network of railways and good roads, destined to open up the - 


vast resources of the country. A great number of concessions for 
these and similar works have recently been granted, and more are 
at present under consideration. 

It is impossible to obtain any figures showing the imports into 
Colombia; the only statistics which exist deal with certain of the 
larger ports and then do not give any real idea of the extent of 
the trade. It may, however, be asserted that there has recently 
been a steady increase in the imports into the Republic from the 
United States. The people, as a rule, prefer American goods, and 
the stamp of American makers is taken to be a guarantee of the 
quality of the goods. Moreover, American houses seem to show a 
desire to extend their business with Colombia ; they possess a great 
advantage in their proximity to the market; an order placed in 
New York secures delivery within four weeks, whereas an order 
sent to Europe necessitates a much longer time for fulfilment, some- 
times four months or even more. Furthermore, the products of 
America are eminently suitable for South American markets, and 
it is consequently not too much to expect that the United States 
will in time receive a large part of the trade. In agricultural 
implements and in all classes of machinery this is particularly true ; 
this class of American products is much better suited to the wants 
of Colombia and other South American Republics than are the pro- 
ducts of other countries. United States manufacturers are, more- 
over, beginning to introduce a better system of packing and boxing 
and transporting their goods to South America; this is a great 
feature, owing to the necessity for carriage over bad roads. They 
also send travelling agents who speak Spanish. The Republics of 
South and Central America have never had such brilliant prospects 
as they have at present, and Colombia itself offers great advantages 
for the investment of capital and the increase of trade. As has 
already been stated, General Reyes, whose term of office has been 
extended for 10 years, is doing all in his power to advance the 
prosperity of the country, and contracts for railways aud roads 
wbich are being given under his direction are in most cases going 
to the United States. Apart from the United States, German 
manufacturers hold a great part of the trade, and have agencies 
established in most of the trade centres; they are also sending 
out by far the best travellers. 

It may be stated that the National Government have recently 
decided to construct a cable or wireless telegraphy system to con- 
nect the coast towns. At present Büenaventura is the only city 
having a cable service. Many improvements are being made in 
this latter town, and also in Barranquilla, the chief port of the 
country, the municipal council of which is making arrangements 
for the electric lighting of the city and for a tramway system 
served by electric cars. 

The following duties are leviable on electrical goods, &c., im- 
ported into the Republic of Colombia :—Articles of whatever nature 
imported for account of the national or departmental Governments 


Amounts less than 123 


for public purposes, free; rails for private railways, 3 cents per 
kilog.; telegraph wire for private use, 2 cents per kilog. ; hydraulic 
pumps and machinery, 3 cents per kilog.; machines for mechanical 
purposes or mining, 1 cent per kilog.; ditto, for arte, trade, or 
industry, 3 cents per kilog.; motors of all kinds and of any power, 
2 cents per kilog.; copper or bronze, in bars, ingots, plates, &c., 5 
cents per kilog. ; graphite, 80 cents per kilog. Articles not specially 
mentioned in the tariff pay 70 cente perkilog. By Act of January 
27th, 1905, Custom duties have been increased by 70 per cent. 
Import and export duties are payable in gold or in paper money at 
the rate of exchange ruling at the date of payment. "The Cartagena 
Railway Co. grant to importers sending goods through Cartagena a 


rebate of 14 per cent. of the duty. 


The following are firms interested in the importation of electrical 
goods in Colombia:—Jn Bogota: Bogota Electrical Light Co., CO 
Carrera, 13; Bogota Telephone Co. ; Cia. Columbiano de Telefonos ; 
E. de Marvaez, Post and "Telegraph Department; Caballero y Cia ; 
Concha y Fernandez; M. Marquez; Montalvo y Cia; Ospina 
Hermanos; M. E. Restrepo; Samper Brush Hermanos; M. 
Santamaria; Thorin & Goubert; C. Mercado. In Santa Marta: 
West India and Colombia Telephone Co. Jn Bucaramanga : Cia. 
Anonima Electrica. In Buenaventura: Central and South American 
Telegraph Co. | 

Catalogues should be in Spanish, with illustrations, and should be 
printed on paper without sizing or filled glaze, owing to the 
tropical climate. The American Consul at Bogota has recently 
instituted a reading room in the Consulate, where catalogues are 
received from United States houses, and displayed for the use of 
Colombian importers. 

No licences are required by commercial travellers desiring to 
exercise their calling in the Republic. Samples in small pieces are 
admitted free of duty, provided that their total weight does not 
exceed 25 kilogs. The import duty paid on other samples is 
returned if the samples are re-exported within a period of 
12 months. 


THE TOWN COUNCILLOR. 


-e ——— — — 


[COMMUNICATED.] 


COUNCILLOR STRONGITHARM has not yet fulfilled the expectations 
of his party. At the recent meetings of the Council he has been 
unable to do himself justice. Possibly, had his knowledge included 
some slight acquaintance with English literature as existing out- 
side the columns of the Z'waddleton. Tribune, he would have said 
"the times are out of joint." Whatever the reason, it is certain 
that he has permitted the voice of Labour to be disregarded, and 
the cause of Labour to be, in his person, treated with 
contumely. The committee entrusted with the duty of securing 
his return to the Municipal Parliament as the representative of the 
growing industrial community in the Pump End Ward has 
reproached the Councillor for having allowed opportunity to pass 
unimproved. His workingmen constituents expect—nay, they. 
demand —a bolder front. 

Our Councillor pleads that at the last two or three meetings the 
discussions have not been such as to present favourable occasion 
for bis proclamation of faith, the business before the Council 
involving legal questions which have not come within his ex- 
perience. To the superficial observer this would appear a reason- 
aole explanation, the position of out-porter at one of the railway 
stations at Cobchester, six miles away, not being conducive to the 
acquisition of any wide legal knowledge. 

The Representation Committee, however, is not to be so easily 
deterred from its duty. A poor excuse! Councillor Strongitharm 
must make the opportunity ; the man who waits on opportunity 
is not the man to represent the free and independent Progressive 
electors of such a town as Twaddleton-cum-Buncombe. 

To go no further back than the last meeting, when Councillor 
Strongitharm rose to speak and was immediately twice called to 
order by the Cbairman, for entire disregard of the subject under 
discussion, what better opportunity of condemning the petty 
tyranny which thus stifles unwelcome criticism? Is the new-found 
Labour Party to be muzzled—to be denied the Englishman's right 
of free speech, at the arbitrary discretion of a Chairman, himself 
the most bigoted supporter of privilege? Must the questions dis- 
cussed be always 80 selected by the advocates of class legislation, 
as to preclude the expression of the opinion of the workers, the 
true source of all wealth and the backbone of the Empire? Coun- 
cillor Strongitharm must see to it that the time of the Twaddleton- 
cum-Buncombe Local Authority is not frittered away in aimless 
sentiment, to the neglect of weightier matters. 

The recent introduction of a Bundy time recorder at the Gas 
Works is much to be regretted, and might well form the text of a 
strong speech on the rights of Labour. The existence of such a 
thing, by evidencing a want of confidence in the workmen on the 
part of the officials, is likely to stimulate feelings of distrust. 

The larger matter of the provision of free hot meals for all Cor- 
poration workmen also clamours for due consideration. The time 
which has been devoted by the Education Committee to academic 
discussion as to the methods of teaching certain subjects, how 
profitably might this have been spent on the question of the pro- 
vision of meals for all school children whose parents are by natural 
disinclination unable to provide for them! 

Education is desirable ; it is, in fact, important, though not indis- 
pensable. Our representative has himself had little or no educa- 
tion, and yet he has been chosen to represent Pump End Ward in 
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the deliberations of Twaddleton-cum-Buncombe. A man of worth 
will triumph over such trifles as deficiency of education. Mr. 
Strongitharm mus make his influence felt—must direct the 
Council's energies into fitting channels; must not, above all, 
occupy a seat in the chamber in silence. If the subject under dis- 
cussion has been so unfortunately chosen as not to coincide with 
his experience, he must divert the question to a tuitable issue, 
apon which he can speak with information ; or at any rate, upon 
which he can speak. He must also remember that there will be an 
election in his ward next November, and if 

Fresh from his court martial, Councillor Strongitharm has braced 
his energies to attend the electricity meeting to clear his character 
of such calumnious charges as have been bror ght against him. The 
occasion is favourable. A new chief-assistant engineer is to be 
appointed at a salary of £90 per annum. It is for the repre- 
sentative of industry to ensure that the pub'ic money is not 
squandered upon highly-paid and possibly inefficient officials. 
T waddleton-cum-Buncombe cannot afford to employ any but the 
most thoroughly desirable public servants. "Who could be better 
equipped than Mr. Strongitharm, the incarnation of the labour 
spirit, to pronounce on the fitness or otherwise of the candidates 
for such a post ? 

The chief engineer has not always shown bimself so uniformly 
respectful to Mr. Strongitharm’s opinions as might sometimes have 
been desired; and perhaps our Councillor is feeling some slight 
regret that the appointment in course of consideration is not that 
of the chief engineer. Still the situation, even as it stands, has 
large possibilities, and perhaps the superior appointment will fall 
in for discussion in the not far distant future. It is a great thing 
to know clearly what one wants, and Councillor Strongitharm has 
no divided mind on this question. The late chief-assistant, Smith, 
now appointed chief engineer to & larger station, was by no means 
an ideal man for the position, but then he was appointed when the 
Conservatives were in absolute power. Mr. 8mith had, or claimed 
to have, effected large economies at tbe works, and had attained 
the lowest figure for the costs of production of current for any 
station of similar siae and output. In this claim he was supported 
by the party who had appointed him, and his salary had risen by 
leape and bounds to its present figure of £150. 

Mr. Strongithbarm greatly deprecated this—if Mr. Smith bad 
done good work, and he would be the last man to withhold any 
credit wbere it was due—if he Aad done good work, it was only 
what he was paid to do, so why raise his salary in this dispro- 
portionate manner? Besides this, works costs are a “ technicality " 
(to adopt our worthy Councillor's term), and he is not at all satisfied 
as to the methods of calculating the output from the works. 
“Technicalities” do not affect the profit and loss account of the 
works, and Mr. Strongitharm and his fellow members are in their 
positions to watch over the finances of the undertaking, to ensure 
that the municipal administration of Twaddleton-cam-Buncombe 
shall be a credit to itself, and an object of envy to the neighbouring 
townships. What is of far more moment than any minor success 
in “technicalities” is the fact that Mr. Smith was not in entire 
favour in the works. He was regarded by the workmen as a driver, 
and was unsympathetic. It was undeniable that he had, soon after 
his appointment, dispensed with the services of four of five uf the 
unskilled labourers, men who were unable to defend themselves 
against such encroachment on their rights. This took place before 
Mr. Strongitharm's accession to power, and would happily be im- 
possible now. 

Toe chief engineer had explained the case by saying that 
certain alterations had been made which rendered the continued 
employment of these men unnecesssry; but the Labour member 
had it from the men themselves that four men were now doing the 
work of eight. He had the utmost confidence in the accuracy of 
his information, for were not the men in question amony his owa 
most valued supporters —not to say personal friends —not, however, 
that this would make any difference in his advocacy of their cause. 
The principle involved was a vital one, and principle is the keynote 
of Mr. Strongitharm's publie character. It is from the men who 
work under him that one gains the truest estimate of the work of 
an official, and from this standpoint Mr. Smith had failed. Mr. 
Strongitharm has formed therefore no nebulous idea of what is 
desired in the next man. He must be a good engineer, one who 
has served an apprenticeship alongside the men, and who is thus 
likely to be in close sympathy with them, seeing things from their 
point of view. He need not have much electrical kuowledge—this 
will come, and although he has not gone into the matter, Mr. 
Strongitharm is co iuced that he himself could learn all about 
electricity in three months, out of a book. , 

Labour will assert herself, and Mr. Strongitharm representing 
her, will attend the Electricity Committee meeting. 


— —— EqÜ0ʒ' . — 


A New Electric Lamp.—It is stated that the German 
We'sbach Co. (Deutsche Gasgluhlicht Auer Gesellschaft), of Berlin, 
will shortly introduce a new lamp, which represents an improve- 
ment ou the osmium lamp. The new lamp, which has been given 
the name of the Osram " lamp, is reported by the directors of the 
company to consume 70 per cent. less energy for a given candle- 
power than the carbon filament lamp. whereas the economy hitherto 
realised with the osmium lamp is claimed to have been 56 per 
cent. in comparison with carbon filament lamps. In contra- 
distinction to the osmium lamp, the Osram lamp will also be 
applicable for pu of over 100 volts. The lamp is now being 
made for stock, and is expected to be placed on the market at the 
beginning of next September at a lower price than that of the 
osmium lamp, which is made by the same company. 


LAND FOR GENERATING STATIONS. 


[BY OUB LEGAL CONTRIBUTOR. | 


A RECENT case in the Court of Appeal (a report of which appeared 
in our Jast issue) involved a question of considerable interest in 
relatiou to uses to which land which has been acquired for the pur- 
poses of a generating station may be put. Stated shortly, the 
question was:—May land which has been acquired by a local 
authority in accordance with powers conferred upon them by their 
provisional order for a generating station be used for a refuse 
destructor? The facts of the case may be briefly stated :—In 1901 
the Pontypridd Urban District Council obtained a provisional order 
for the supply of electricity in their area, and this order was after- 
wards confirmed by the Electric Lighting Orders Confirmation 
(No. 6) Act of the same year. The provisions of the schedule to the 
Electric Lighting (Clauses) Act were incorporated. The Council 
thus obtained statutory powers for the purpose of electricity supply, 
to acquire lands by agreement, and to construct such works, 
machinery, apparatus, &c., as might be “ necessary and incidental ” 
to such supply. In exercise of these powers, the Urban District 
Council purchased by agreement land as a site for a generating 
station from the trustees of au estate in their district ; but they did 
not disclose to the vendors the fact that they intended to erect on 
this land a refuse destructor as an adjunct to or part of their gene- 
rating station. 

Two years later the Local Government Board refused to sanction 
the us3 of the land for any purpose other than that for which it 
was granted. In order to get over this difficulty, the laud in 
question was sold to a third party, and repurchased from him at the 
same price. This plan, however, did not avail, for when the Urban 
District Council began to erect the refuse destructor, an action was 
brought by the Attorney-General on the relation of the trustees 
who originally owned the land—of whose estate the land formed 
part—to restrain the Council from erecting the station. An 
injunction to this éffect was granted by Mr. Justice Farwell in 
August of last year. To my mind,” said Mr. Justice Farwell, “ it 
is clear that the suggestion that the refuse destructor is really part 
of the generating station is an afterthought, and cannot be 
supported in fact. The two are really distinct. The scheme for 
using such heat a3 can be obtained from the refuse destructor 
instead of letting it go to waste as an additional means of driving the 
dynamos in the generating station is ingenious, but that does not 
make the refuse destructor part of the electrical generating station, 
or make it the less a refuse destructor erected and to be justified 
only under the Public Health Act. I think it would be hope- 
less to contend that when a local authority or other ccrporation 
uses compulsory powers to take land for the special purpose men- 
tioned ia its Act, it can possibly use the land for any other pur- 

ose.” 
The District Council appealed from this decision to the Court 
of Appeal. In giving judgment, after listening to a protracted 
arzument, the President of the Court said :— - 

„The Electric Lighting (Clauses) Act, 1899, by its s:hedule con- 
tains furthe* provisions as to acquiring land for electric lighting 
purposes, so that in poiat of law the dsfendent Council can only 
justify the purchase of this piece of land and the erection of this 
destructor upon it by showing that they bouzht it for the purpose 
of electric lighting and for doing something that was necessary and 
iucidental to such supply. Can this destructor be said to come 
within these words? In my opinion, it would never have occurred 
to the defendant Council to use dust and refuse as fuel unless they 
had been under a statutory obligation to remove aud dispose of 
this dust and refuse." 

The other members of th3 Court of Appeal having concurred, the 
appeal was dismissed. 

This de isioa commends itself to a natural sense of what is jast. 
It is obvious that where power is obtained to acquire land com- 


.pulsorily tor one purpose, it would be unfair that it should bs 


applied to another purpose. Where a local autherity seeks and 
obtains power to acquire a particular piece of land for a generating 
station persons residing near the place in question may taka no 
objection. But if they knew that as soon as the provisional order 
was granted, a refuse destructor was to be built, the matter would 
assume an eatirely different complexion. It is one thing to have a 
generating station near a private residence; it is another to live in 
the neighbourhood of a destructor, which, however good the 
combustion may be, is bound to send a certain amount of noxious 
vapour into the circumambient air, It is fair to say, however, 
that in the case under consideration, the Court absolved the local 
authority ia question from all suggestion of mala fides, merely 
pointing out that the course which had been adopted was ultra 
Tres. 


Americans and Municipal Ownership.—The depu- 
tation from the National Civic Federation of the United States 
visited Glasgow on Friday last and inspected the electricity system. 
According to the Times the deputation, who were accompanied by 
ths city engineer, and members of the Towa Council, showed 
great interest in the Willans & Robinson turbines for generating 
power, their experience of turbines having mainly been confined 
to the Curtis pattern. The switchboard from which all the engines 
in the power station at Port Dundas are controlled was also highly 
praised. The deputation were afterwards entertained to luncheon 
by the electricity department. In the afternoon St. Andr-w's 
Cross power station was inspected. On Saturday, the deputation 
visited th: car depdt at Coplawhill and the Pinkston station. 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


Electric “ Tell-Tale.” 


Mx sSRS. PORTABLE ACCUMULATORS, LTD, of 141, Much Park 
Street, Coventry, sre introducing a novelty in the form of an 
électric tell-tale for notifying the extinction of the tail lamp 
on à motor-car. This device, when used in conjunction with 
an accumulator and an electric tail lamp, instantaneously 
notifies the extinction of tbe latter by ringing an eléctric bell 
fixed to the dashboard. As the electric bell, actuated by a separate 
diy battery contained in the device itself, does not depend 
on the current supplied by the accumulator, the ringing of the 
alarm is claimed to be absolutely assured, irrespective of the nature 


ELECTRIO TEkLL-TALE.“ 


of the interruption of the circuit. In whatever manner the latter 
occurs, the bell will always ring. In a tell-tale depending for its 
current on the accumulator which supplies the tail light, all is well 
providing the accumulator is in good order, but in the event of the 
accumulator giving out, the warning apparatus could not work. It 
is this disadvantage that the present tell tale is claimed to over- 
come. Further particulars can be had on application. 


Sparklet Fuser. 


Mr: srs. ELLIOTT BROS., of Lewisham, S. E., are now supplying the 
1906 model of Partridge's patent sparklet fuses. An illustration of 
cne of these, shown closed, appears in the figure. This fuse is of a 
size suitable for normal current of 150 amperes, and can be arranged 
for use on circuits of 3,000, 6,000 or 11,000 volts. The insulating 
stems supporting the base of the fuse from the iron plates, being 
separately cemented into the porcelain body, can be altered to any 
number of rings suitable for the pressure to be dealt with. One 
of the most recent examples has been tested at a pressure of 7,000 
volts, when a 150-ampere fuse dealt successfully with a short 
circuit right across the terminals of a generator of a normal 
capacity of 2,500 kw. A dead short circuit was caused, and the 


SPARKLET FUSE. 


fuse operated perfectly. The arrangement of the handle enables 
the fuse to be used if necessary as a plug-switch, which can be 
worked without any danger to the operator. Two sparklets are 
used, one placed at cither end of the fuse, thereby making 
assurance doubly sure that the fuse will work, as either sparklet 
is sufficient to put out the arc. Messrs. Elliott have now had a 
practical experience of the use of these fuses during the last three 
years, and they find that the sparklets retain their gas under all 
conditions. They strongly recommend that aluminium fuse wire 
be used, either of No. 20 or 24 gauge, to suit the requirements of 
the current used. 


Acme Time Meters. Ü 

THe “Acme” Meter Co., of 46, Queen Victoria Street, 
E. C., are supplying a time meter particularly suitable for 
electric tramway work. We give illustrations herewith. The 
time meter (type M Z) is mounted. on a cast-iron base, and 
bas a cover of insulating varnished papier maché. A small 
continuous current motor, or an asynchronous motor, drives direct 
the escapement of the clockwork, which in turn regulates the speed 
of the motor. The clockwork sets the counting gear in motioh: 
The latter has springing figures, and its movement is caused by a 
falling lever. According to the winding, the time meter is only 
dependent on the pressure or on the current in the main cireutts , 
We enderstand that all parts of the time meter are made very 
strong, in view of its being used in trsmcar work, so that its effi- 
ciency is not affected by vibration. The length of the instrument 
is 5 in., its height 4 in., and ite depth.63 in. It weighs 34 Ib.] 

The Acme time meter is claimed to be constructed on an improved 
and new principle. The clockwork is driven direct by a emall;elec- 


TyPE M Z, ALTERNATING CURRENT. 


tric motor. 'The clock, therefore, works only when the current is 
on; it cannot work when the current is off. No winding- up |by 
hand is required. There are also no contacts and no stóp work 
through which most of the trouble in the hand-wound apparatus 
arises; further, it has springing figures which are easy to read. 


Type M Z, Direct CURRENT. 


We have recently referred in our columns to the considerable 
saving of current and other advantages which have been effected 
by tramway companies through the adoption of a method! of 


ehecking the motormen by means of such instruments. 


Increase in Swiss Prices.— It is announced that the 
principal Swiss electrical engineering firms have issued notices 
intimating that as the conditions of production have become less 
favourable since the beginning of the year, and thé prices of raw 
materials have now notably increased, the advance of 10 per cent. 
io the rates for manufactures which was made in January has been 
raised to 15 per cent. with immediate operation. The firms con- 
cerned are Brown, Boveri & Co., of Baden, the Compagnie de 
l'Industrie Electrique, of Geneva, the Alioth Electricity Co., of 
Munchedstein-Basle, the Oerlikon Machine Works Co., and four 
other producers of electrical manufactures. ! Du 
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PROCEEDINGS OF INSTITUTIONS. 


The Mercury Arc, and Some Problems in Photometry. 
By C. Onum Bastian, M.I.E.E. 


(Abstract of Paper read before the INSTITUTION OF ELECTRICAL 
ENGINEERS at Glasgoir, May 8th, 1906.) 


THROUGHOUT this piper a distinction is drawn between the mercury 
arc lamp, which is provided with mercury electrodes, and the 
mercury vapour lamp, which is provided with electrodes of some 
non-readily vaporiswble material (such as iron or carbon) in an 
atmosphere of mera mercury vapour enclosed at a certain low 

cific density. In tha latter type of lamp—more akia to a 
Geissler tube —the density of the mercury vapour within it must be 
the same when it is cold as when it is he ited and in operation; 
whereas the vapoar density within the mercary arc lamp varies as 
the temperature varies, owing to vaporisation or condensation of 
the mer.ury at the electrodes. 

The author's serious attention was first directed to the mercury 
arc in the year 1902, whilst experimenting with a mercury switch 
in series with a 220-volt 100-c.P. carbon filament lamp. The mer- 
cury was enclosed within an exhausted glass tube about 4 in. 
diameter, and it was observed that, on tilting the tube to cause the 
mercury to divide into two separate bodies, the effect was not to 
break the circuit, but, on the contrary, a 3-in. are was formed 
between the two separate bodies of mercury, and at the same time 
it did not appear that there was any marked diminution in the 
light yielde 1 by the carbon filament lamp in series. This brilliant 
3-in. mercury arc was therefore apparently consuming a compara- 
tively negligible quantity of energy, and the experiment furnished 
a sufficiently conclusive object-lesson to encourage further trials, 
particularly when it was noticed that by enclosing the carbon 
filament lamp and the mercury ‘‘switch” under the same globe, 
a very pure white light was obtained from the combined spectra. 

Extended trials have forced the author to the conclusion that 
there is an altogether unexpected gain in luminosity obtainable by 
combining the characteristic green light of the mercury arc with 
the light yielded by a carbon filament lamp, in which, of course, 
red is the predominating colour; and it ia thought that an explana- 
tion of this phenomenon may be found ina study of the physio- 
logical effect of light energy upon the optic nerve. 

The increased illumination can be optically demonstrated by 
causing two beams of light, red and green respectively, to impinge 
side by side upon a white surface, and after taking note of the 
illumination yielded by the two separate coloured patches, deflect- 
ing the beans so that they are superposed, when a white light of 
greatly increased brilliancy will be the result. 

It has been found impossible to photometer first a red light and 
then a green light, and then the white light resulting from the 
combination of the two, because the candle-power of a green light 
cannot possibly be determined or expressed any more than the 
intensity of one odour can be expre sed in terms of a totally 
different odour. 

A greenish-blue light gives better and better comparative photo- 
metric results as its distance from the carbon filament standard is 
gradually increased. A mercury lamp tested at the Laboratoire 
Central d'Electricité (Paris) at 1:86 metres from the standard was 
returned as being of 14 C. p., but when tested against the same 
standard at the increased distance of 21:5 metres it was returned 
as being of 25 c.P., and the only explanation that was offered to 
account for the discrepancy, was that it was due to the Purkinje 
phenomenon ; but the author considers that this is no sufficient 
explanation at all, and that the varying results obtained are prin- 
cipally due to two additional causes :— 

1. The difference in the intrinsic light density of the two illu- 
minants. 

2. The different resistance offered by the atmosphere to the 
passage of different luminous wave- lengths. 

The further the photometric screen is from the source of light, the 
more nearly will the rays impinging on it be parallel to one another, 
and the lower the intrinsic light density at its source, the lower will 
be the light density of the approximately parallel rays in the inter- 
vening medium between the source of light and thescreen. Bearing 
this in mind, in the case of a carbon arc lamp, the light density in 
this intervening medium is about 4,000 times greater than it would 
be in the case of a mercury arc lamp; and it is submitted that the 
transformation of light into obscure energy in that medium would 
take place in the same proportion; andif so, this would sufficiently 
account for the fact that illuminants of low light density, such as 
mercury arc lamps, incandescent gas mantles, bat-wing gas 


burners, &c., yield light of much greater penetrative quality than 


that yielded by an open type carbon arc. 

That the atmosphere conducts or transmits light of one colour 
better than livht of another colour is no new theory, but a 
thoroughly established fact pointed out by Tyndall and others. 
Tyndall also states that transparent bodies assume the colour which 
they best transmit; hence the blue colour of the sky and the green 
colour of water. It follows that the atmosphere, composed as it is 
of air and water vapour, should be a better conductor of blue and 
green light than of any other colours; and this theory is exactly 
borne cut by all photometric teste which have bien made with the 
mercury arc lamp, in the spectrum of which, as is well known, in 
addition to vellow, green and blue are very abundant. The 
mercury arc light compares more and more favourably with a 
reddish-yellow standard as its distance from the standard is 
increased, and it is maintained tbat this increase of distance, 
resulting as it does in an increased length of resisting medium— 


especially when considered in conjunction with the intrinsic light 
density at the two lamps—will better explain the non-uniformity 
of the results obtained than a consideration of Purkioje's law alone, 

The foregoing remarks may be summed up in the following 
conclusions :— 

1. The penetrating quality of light is a function of the light 
conductivity of the atmosphere, the conductivity of which is 
different for each distinct wave-length. 

2. The absorption of light in the atmosphere between any source 
of light and an illuminated body varies directly as the density of 
the light at its source, all other conditions being equal; and it also 
varies directly as the distances vary between the source of light and 
the illuminated body. 

More useful results might be obtained if the luminosity of lamps 
were expressed in terms of a white standard, against which they 
should be tested — if the quantity of light permits—firat at a distance 
of, say, 10 yds., and then of 100 yds., the laminosity being taken as 
the mean of the two results, aithough the size of the photometer 
room that would be necessary for such a test, ia certainly a practical 
difficulty in the way. 

.One of the earliest difficulties encountered in the construction of 
a mercury are lamp arose from the fact that the mercury apparently 
migrated from the positive electrode through the arc to the negative 
electrode, and consequently, sooner or later, the positive ele trode 
became depleted of all its mercury ; arcing then took place from the 
platinum leading-in wire, which, becoming hot, cracked the glass 
around it and spoilt the lamp. ; 

It was conceived that this could be compensated for by trans- 
ference of mercury in the reverse direction, if the negative eleo- 
trode could be maintained at a sufficiently higher temperature than 
the positive ; and by constructing the burners so that the negative 
ele:trode surlace is smaller than the positive, this compensating 
effect is actually obtaine 4, with the result that constant quantities 
of mercury are retained at ech electrode respectively throughout 
the operation of the burner. ! | 

While it is possible to modify the colour of the mercury aro. 
light, almost as desired, by alloying other metals with the mercury, 
it has not yet ben found possible to do this, so far as the author is 
aware, except at great sacrifice of “life” and efficiency, It is 
highly improbable, however, that the last word has been said on 
the subject; and, in the meantime, an excellent alternative is 
fouad in the combinatioa mercury arc and carbon filament lamp. 

For some time past this combination has been tried with 
excellent results, and his given satisfaction to even such a critical 
class of customer as a London West End tailor. Another case may 
be mentioned where these combination lamps have replaced 
Welsbach gas lamps in the lighting of a public billiard-room in 
London. One 60-watt mercury arc combined with one 60-watt 
carbon filament replaced two 5-ft. gas burners, and at 3d. per unit 
and 3s. per 1,000 ft. this works out at even cost for electricity and 
gas consumption respectively ; bat ths electricity produces more 
light, of better quality. 

With careful manufacture out of Jena glass, the mercury aro 
has burnt continuously for over 10, 500 hours without any appreci- 
able diminution in efficiency. 

For many purposes it will prove a useful weapon with which 
to combat the keen, but doubtless healthy, competition with which 
electric light is now threatened by other illuminants; and the 
necessity is urged for a reliable white standard of light, and 
larger photometer rooms than are now available. 


Physical Society. 


At the meeting held May 25th, 1906, Dr. C. Corer, F. R. S., Vice- 
President, in the chair, a paper on Colour Phenomena in Photo- 
metry " was read by Mr. J. S. Dow. The question has often been 
raised whether it is physiologically possible to compare lights of 
different colours. The author has found that it is chiefly a matter 
of practice. A great difficulty arises from the fact that the central 
portion of the retina is more sensitive to red, and less sensitive to 
green, than the surrounding portion. "Therefore, when we attempt 
to photometer lights of different colours, enormous differences are 
found as the distance of the eye from the photometer-screen is 
altered, and utterly different results are obtained with different 
photometers. Curves are given in the paper showing the effect of 
changing the distance of the eye when an incandescent mantle is 
compared against a gas standard withthe Joly photometer. Differ- 
ences of 5 per cent. can easily be obtained. An experiment was 
shown at the meeting to demonstrate that the Purkinje pheno- 
menon, generally regarded as a great cause of uncertainty in 
ordinary work, only becomes noticeable at very small illuminations 
and with comparatively large fields of view. The Purkinje effect 
can be physiologically explained by the action of the “rods” and 
“cones” on the retina. The comparative weakness of the Purkinje 
effect with small fields can be explained by the fact that the 
central portion of the eye contains practically no rods but only 
cones. 

The paper also describes experiments to show that flicker photo- . 
meters seem to be affected by colour-phenomera, but to a smaller 
extent than the ordinary ones. 

In any case, whether a flicker or an ordinary photometer is 
adopted, it is necessary to specify the size of the field, the distance 
of the eye, and the order of illumination used, in order to get con- 
sistent results. l 

Mr. A. P. TROTTER Said he thought the difficulty of comparing 
the intensities of two lights of different colours was an imaginary 
one. It was possible for anyone accustomed to photometric 
measurements to make reliable comparisons of lights of different 
celours. The author, for the sake of precision, had dealt with the 
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comparison of red and green, but he pointed out that in practice 
the variation in colour between the lights under te:t was not so 
great as this— ranging from the light of the Hefner lamp to that 
of the arc light or daylight. He agreed with tLe author that when 
taking photometrical measurements it was best to get as far away 
a8 possible from the comparison diek. 

Mr. A. RussELL considered Mr. Dow’s explanation of the pheno- 
mena of heterochrome photometry by means of the irregular dis- 
tribution of rods and cones on the retina quite satisfactory. It was 
a physiological fact that there were no rods on the yellow spot, and 
this had led Prof. Blondel to suggest that if they arranged so that 
the image always fell on the yellow spot, consistent results might 
be obtained. Reference was also made to M. Lauriol's paper in 
the Bulletin of the Société Internationale des Electriciens on the 
effect of the speed of the rotating part of the flicker photometer 
on the balance obtained. 'The experiments proved that many of 
the results obtained depended merely on the speed of rotation. 
When comparing green with red, the numbers obtained varied 
between the wide limits of 1to 5. Even when comparing a Nernst 
with an ordinary glow lamp, a variation of 20 per cent. with speed 
was noticed. It was pointed out that it was easier to obtain a 
balance when comparing red with green by using a grease-spót 
photometer than by using à Lummer-Brodhun contrast photometer. 
The colours of the two sides of the grease-spot in the position of 
balance, owing to the transmitted light, were not pure red and 
green, but were mixtures which it was much casier to compare. 

Mr. S. SKINNER described an Automatic Arc Lamp exhibited 
by Mr. H. Tomlinson and Rev. G. T. Johnston. This is a simple 
form of automatic arc lamp which can be constructed by any 
amateurat small expense. A vertical brass tube supported by a 
wooden framework carries the upper carbon, which can be raised or 
lowered by hand and clamped in any position in the tube. The 
lower carbon fits into a hollow brass tube, and into the lower part 
of the tube is fitted an iron plunger. The plunger is surrounded by 
a solenoid, corsisting of a single layer of No. 14 copper wire, the 
internal diame'er of the solenoid beirg slightly greater than the 
diameter of the plunger. The plunger dips into a small box of 
mercury, and is made to float upright by means of a brass collar 
and by the rounded ends of three nails forming an equilateral 
triangle. The current enters the upper carbon through the brass 
cylinder, passes through the lower carbon into the mercury, and 
then through the eolenoid. To “ strike the arc” the lower carbon 
is raised by hand to touch the upper one, and the plunger is then 
permitted to sink into the mercury until the suction of the solenoid 
balances the buoyancy of the mercury. With currents from 2 to 6 
amperes the light is very steady. l 

A paper on “The Theory of Moving-Coil and other kinds of 
Ballistic Galvanometers was read by Prof. H. A. WILSON. In this 
paper the exact formu'a giving the quantity of e'ectric.ty passed 
through various types of ballistic galvanometers in common use are 
obtained. It is shown that the different types require different 
formule, all of which, however, reduce to the same formula when 
the angle of deflection is very small. In the case of a moving-coil 
galvanometer having a rectangular coil, iron core, and pole-pieces 
arranged so as to give a radial magnetic field, the formule take a 
simple and convenient form. 

Mr. A. CAMPBELL exhibited a Bifilar Galvanometer free from 
Zero Creep.” For measuring direct currents and voltages of 
ordinary range (from 0°1 ampere or volt upwards) moving-coil 
galvanometers with shunts or added resistances are convenient. 
The usual instruments, however, are affected by gradaal displacc- 
ment of zero (due to elastic set) when a deflection is maintained for 
some time. This difficulty is got over by replacing the ordinary 
torsional suspension by a bifilar system in which the two wires are 
so far apart that the gravity control quite swamps that due to the 
torsion of the wires. In the instrument shown, the wires are more 
than 1 cm. apart, and the sensitivity with 40 ohms resistance is 
400 mm. at 1 metre for 0'001 ampere; this is sufficient for many 
purposes. The full deflection may be maintained for hours without 
causing a zero creep of 1 part in 2,000. To attain good damping a 
very powerful magnet is used. The arrangement of this and the 
general design are due to Mr. R. W. Paul, who has adapted to the 
purpose Mr. Evershed's system of coil and magnet. 
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25, 0474/1905. Improvements in and relating tothe exhausting of vapour- 
electric apparatus or devices." G. J. Lobot, A. Murrukap and E. E. Ropixsox. 
(Date applied for under Rule 5 of the Patents Rules, 1905, December 2nd, 1905.) 
May 25th. (Complete.) 

11,772. An improved safety cut-out for electric motors and the like.” G. 
MoorF and J. H. Hirst. May 2lst. ( Complete.) . 

11.788. An improved mechanical appliance for electric motor and lik 
motive power organ blowing." S. HaLL. May 21st. 

11,794. ‘Improvements in or relating to electrical switches.” 
DoussETTER. May 2lst. 

11,802. ‘‘ Improvements in electrical incandescent lamp-holder switches.“ 
W. McGEocB & Co., Lto. and W. T. REXINOI. DS. May 21st. 

11,803. ‘‘Improvements in overhead conductors of electric railways.“ 
BiEMENS-ScHUCKERT-WEREF. G. in. b. H. (Date applied for under Patents Act, 
1901, June 29th, 1905, being date of application in Germany.) May 2lst. 
(Complete.) 

11,810. Improvements relating to metallic filaments for electric incan- 
descent lamps. C. A. LEE. Muy 21st. 


W. J. 


- 


11.812. An improved brush or collector for dynamos and motors. 
C. W. V. Bices. May 21st. 

11,839. “ Improvements in or relating to trolleys for electric motor-cars.”” 
R. Arno. May 21st. (Complete.) 

11.858. Improvements in means for compensating load variations in elec- 
trical installations." J. Y. Jonxsox. (Felten & Guileaume Lahmeyerwerke 
Akt.-Ges., Germany.) May Ast. (Complete.) 

11,859. one in and relating to switch-receptacles.“ G. H. 
METHEAXY. (Date applied for under Patente Act, 1901, May 25th, 1905, being 
date of application in United States.) May 21st. (Complete.) 

11,864. ‘Improvements in the electrolytic production of metallic sheets, tubes, 
wire, strip or the like.“ S. O. Cowrgzr-CoLrs. May 21st. 

11,866. '' Improvements in or connected with anodes.” B8.O.CowrzR-CoLEs. 
May 21st. 

11,885. ‘Improvements in or relatin 1 to mechanism for electro-mechanically 
playing pianos, organs and the like." H. E. Frair. May nd. 


11,896. An electric light switch finder." W. CaLvertT. May 22nd. 


11,897. Improvements in terminals for electrical or other purposes.” 
E. KELLAND. May 22nd. s 

11,907. ‘‘ Improvements ín safety devices for electric motor-starting switches.'" 
A. H. Mayes. May 22nd. 

11,9986. ‘‘Improvements in and relating to d 
Tue British THomson-Hovston Co., Lrp. (General 
May 22nd. 

11,997. ‘‘Improvements in and relating to d 
THE British THoM850N-HovsTON Co., Lap. (General 
May 22nd. 

11,989. “Improvements in or relating to mechanical rectifiers for alternating 
current." A. SOULIER. (Date applied for under Patents Act, 1901. September 
2nd, 1906, being date of application in France.) May 22nd. (Complete.) 


11,944. “ Improvements relating to the manufacture of incandescing bodies 
for electric incandescent lamps." A. Just, F. HANAMAN and VEREINIGTE 
ELEcTRICITATS AkT.-GES. May And. 

11,956. ‘‘ Improvements relating to telautographs." F. Ritcniz. May And. 
(Complete.) 

11,957. ‘‘ Improvements relating to t»lautographs." F. Rircnhix. May 22nd. 
(Complete.) 

11.959. Improved safety apparatus for preventing excessive voltages in 
electric circuits." SieEmENs Bros. 4 Co., LTD. (Siemens-Schuckertweike 
G.m.b.H., Germany.) May 22nd. (Complete.) 

11,961 “Improvements in‘electric arc magazine: lamps. J. BROCKIE. 
22nd. (Complete.) 

11,974. "Improvements in or relating to the manufacture of magnetic 
material.“ R. A. HADFIELD. May 22nd. 

11.995. Improvements relating to the des'gn of brusb holders for electro- 
motors the like and other purposes." W. E. VipAL. May 23rd. (Complete.) 


11,998. An improved composition of agglutigant for consolidating electric 
accumulator active material." D. H. WuirTE£HEAD and Q. Maniko. May 28rd. 


11,999. “Improvements in the construction of electric accumulators.” D. H. 
WHITEHEAD and Q. Marino. May 28rd. 

12,001. “Improvements in or relating to fittings for supporting or carryin 
electric lamps." J. DvGpiLL. May 28d. » 

12,010. A cost indicator applicable for electrical] and other meters.” J. W. 
Recorp and H. Bevis. May 23rd. l 

12,024. Improvements connected with electrically lighting up gas lamps.“ 
ELECTRICAL IMPROVEMENTS, Lorp., and A. E. Hackinu. May Sard. pe 


12,025. Improved system of electrically-controlling or lighting up gas 
lamps." ELECTRICAL IMPROVEMENTS, LTD., and A. E. Hackıxo. May 28rd. 


12,041. Improved method of accelerating the excitation of dynamo-electric 
machines." Sremens Bros. & Co., Lro. (Siemens-Schuckertwerke G.m.b.H., 
Germany. May 28rd. (Complete.) 

12,060. “Improvements in devices for recording the reading of index pointers 
and dials of fluid, gas or energy meters or measuring instruments," G. M. 
Harriss. May 28rd. 

12,061. ‘‘An improved storage battery." R. J. CROwIE and J. H. Wor. 
May 28rd. 

12,000. Holder for pastilles used for measuring X rays." P. CooPER. 
May 23rd. 

12,005. Improvements in brush-holders for dynamos and electric motors.“ 
P. B. Craccs and W. Preston. May 24th. 

12,107. ‘‘ Improvements in oil break electric switches." 
Heavy and D. B. MELLis. May 24th. 

12.111. An improved cooling and ventilating bracket for use with acetylene 
gas, electric, orother lamps for motor-omnibuses, motor-cars, tramcars and the 
like." W. Harris and A. B. Lewis. May 24th. (Complete.) 


12,135. Electro-magnetic playing device for keyboard and other musical 
instruments." F. 8cHUBBE. (Date applied for under Patents Act, 1901, May 
25th, 1905, being date of application in Germany.) May 24th. (Complete.) 


12,196. A front door lock made to act as an electric Jock with a movable 
locking staple." J. H. Hirt. May 24th. 

12,153. ‘* Improvements inthe process of RP d connecting the filaments 
of electric glow lamps with their supply wires." H. Kuze.. (Date applied for 
un ler Patents Act, 190], August dth, 1906, being date of application in 
Maj 24th. (Complete.) 

12.183. Improvements in and .elating to a system of wireless telegraphy.” 
J.GARDNER. May 25th. 

12.196. Improvements in appliances for facilitating the climbing of tele- 
graph poles and other poles or standards." E.J.CHamBers. May 25th. 

12,206. '*Improvements in carbon electrodes." W. MoLLENBRUCK and W 
DiELMANN. May 25th. 

12,215. An improved method of supplying current to traction motors 
operated by alternating currents and appalatus in connection therewith.” F. B. 
SONNENSCHEIN. May 25th. 

12,221. Improved construction of tool or appliance fur cleaning ter- 
minals or contacts of electrical apparatus or appliances." A. G. MELHUISH. 
May 25th. 

19,993. ‘‘Improvements relating to electric elevators.’ W. Sprowson, A. B. 
HALL and W. G. Bren. May 25th. (Complete.) 

12,257. ‘Improvements in electric arc lamps." W. J. Davy. May 25th. 

12.280. Improved method of protecting electric flexible wires from 
breakage." C. J. HALL. May 26th. 

12,286. ‘Improvements relating to flexible suspension of electric lamps." 
G. W. SOMERVILLE. May 26th. 

12,292. Improvements in and relating to the contro] of electrie motors.” 
A. Hotes, J. H. Hol uE, L. W. HorxEs, E. Hormes, G. J. RALPH and G. 
Pack. May 26th. (Complete.) 

12,304. Improvements in electro-motors.” F. W. Youne and H. T. 
BoorHnoYp. May 26th. 

12,305. "Improvements in electric igniters for explosive engines." A, 
SrREUBER. May 26th. (Complete.) 

12,325. “Improvements in electric glow lamps." P. M. Justice. (Deutsche 
Ga-glühlicht Akt.-Ges. (Auer. Ges.), Germany.) May 26th. (Complete.) 

12,329. ‘Improvements in and relating to electric furnaces.” H. Roch 
and W. RopkN HAUSER. May 26th. (Complete.) 

12,333. ** Improvements in or relating: to apparatus for the electrical pro- 
duction of heat for cooking and other purposes.“ A. F.Bkknv. May 96th. 

12,340. “Improvements in electro-magnetic power transmission." A. P. 
Zant. May 26th. 
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INDIA-RUBBER CULTIVATION. 


THE letter of a correspondent on the above subject, which 
appears in our issue of to-day, raises a question of great 
importance to the various companies which have lately 
sprung into existence for the production of india- rubber 
from Para trees cultivated in Ceylon and other suitable 
parts of the tropics, in competition with the product of the 
uncultivated and uncared-for tree, growing—as those in the 
Amazon delta, Zor instance—amid dense jungle, and except 
for the wonderful soil and suitability of the climate, under 
cvery disadvantage and in spite of every obstacle. From 
this region alone comes about one-half'of the world’s total 
supply, and the uninitiated may well fail to understand how 
plantations can hope to compete against the natural rubber 
forests which we are led to believe still cover enormous areas 
of country in Brazil and other parts of the world. But the 
collection from these forests, or rather from the rubber trees 
scattered abont in them, is so difficult, and various expenses 
and charges increase the cost of delivery in. Europe and 
America to such a figure that careful consideration leads one 
to think that under favourable labour conditions rubber 
planting is a sound industry. l 

We have expressed opinions fiom time to time which have 
been favourable to the new enterprise, and, without 
pretending to be botanical experts, we propose to state some 
of the pros and cons of the matter. Our correspondents 
case, in a few words, is this: He says, if the latex, or sap, 
is taken away from an immature, or baby, tree, it will cause 
weakness, and render the tree so liable to be attacked by 
fungoid growths as to lead to its destruction, and render the 
rubber plantations unremunerative. 

The crux of the whole matter is this: Assuming that 
favourable localities exist outside the natural rubber 
forests for the cultivation of the Hevea braziliansis tree, and 
there is little doubt of this, at what age can the tree be 
tapped, and to what extent, without injury either directly or 
subsequently by disease? Experience gained from experi- 
ments carried on with great care and skillfor many years 
past has led to the conclusion that on an average a culti- 
vated tree can safely be tapped at the age of five or six years, 
by which time it should be about 40 ft. high and 20 in. in 
girth at a yard from the ground, and can hardly | be 
considered a baby.“ A fair estimate of the yield 
is said to be ) lb. in the fifth year, double that in 
the sixth, and 2 lb. in the seventh or eighth year. 
while a mature healthy tree, say, 15 years old, according to 
Mr. J. Nisbet, who was formerly Conservator of Forests, 
Burma, should yield upwards of 5 Ib. of dry rubber yearly. 
The question as to the age at which a tree should be tapped is 
largely a matter of cost—obviously very small quantities will 
not pay for collection. Our correspondent remarks that we 
have never yet heard of any blight affecting the trees in 
Brazil. and accounts for this by the fact that they have all 
reuched maturity before falling into the hands of the 
collector. He is certainly wrong in thinking that only 
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mature trees are tapped. "The professional rubber gatherer, 
of all human beings the most careless of tbe future, and 
mindful only of his own interests for the two or three 
seasons he is likely to be able' to survive the com- 
bined effects of a bad climate and evil living, 
taps every tree he comes across, and gets as much 
out of each as he can, often by methods calculated to do 
the maximum amount of harm to the tree. That rubber 
trees have not long ago been killed off, except in com- 
paratively inaccessible regions, is a strong testimony to their 
hardihood, and it is difficult to believe that if they have 
withstood such treatment, in addition to being handicapped 
by their surrounding of dense jungle, the cultivated and 
properly cared for tree can fail to be successful. Like 
many other trees and plants, the rubber tree is subject to 
fungoid diseases, and also to the attacks of insect pests, but 
it is not unreasonable to suppose that much of this can be 
obviated by modern scientific methods, and up to the 
present no disease bas been discovered which seriously 
affects this tree. A writer, who seems to know his subject’, 
and from whom we quote the above figures a8 to the yield 
of trees, thinks that the Para rubber tree is quite as hardy 
as the tea plant, and cites in support the fact that it 
flourishes under & rainfall of 250 in., or of 65 in. a year, 
. whether in the hot, dry, low country of the Eastern coast of 
Ceylon, or in the móister zone of the western portion of the 
island, whether at sea level or an elevation of over 2,000 ft., 
and whether in alluvial soil, or on a river bank. 
That plantations wil pay under all these varying 
conditions is, of course, too much to expect. No 
doubt a great deal of land which is idle and unremunerative 
owing to the failure of cinchona and coffee will be put 
on the market as suitable for india-rubber, and the results, 
though possibly pleasing to the original owners, will hardly 
be so to anyone else. The successes which are likely 
to be achieved by the best of the ventures should in no way 
lead the future investor to omit any of the inquiries and 
precautions which are always advisable, and should certainly 
not be neglected in the case of india-rubber. 

As regards the botanical side of the question, our corre- 
spondent is probably wrong in thinking that the latex can 
be compared to the life blood of the tree; most authorities 
agree that it is an excretory matter of little use to it; and if 
it could all be extracted without mechanical injury, probably its 
logs would not be felt. M. Bonnechaux, a man who spent years 
studying the methods of collection, states that on the 
Amazon he has seen trees tapped for 180 consecutive days, 
and after a rest of six months the tree yielded again as freely 
and appeared none the worse. Instances have been known 
of trees which have been subjected to this treatment for 
eighty years. 

It is not, to our minds, a question of whether the india- 
rubber tree can be successfully cultivated in favourable 
localities away from its natural habitat—all that has been 
settled: thirty or forty years ago—but rather what limits 
must be placed on the wonderful power of the trees in 
adapting themselves to unnatural conditions both as regards 
soil and climate, and in repairing under unfavourable cir- 
cumstances the mechanical injury to the bark caused by the 
tapping. 


Or recent years the possibility of 


Factory Scale das cally fr 
Experiments with a 1 ees 1 3 ly s 
Fused Electro- Ieu used sulp ides as ormed the 
lytes. subject of much interesting work. It 


must always be borne in mind that in 
such a process a maximum yield of product is theoretically 
obtainable, for the deposits at both the cathode and anode 
are of market value. Further, loss of material by volatilisa- 
tion dne to overheating and air currents is practically 
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negligible. Thus the newer processes have a great advantage 
over the older fusion and roasting metliods and are bound to 
be adopted in the future wherever a cheaper supply of 
electrical power is available. The treatment, therefore, of 
a subject of such widespread importance by Edgar A. 
Ashcroft (Electrochemical and Metallurgical Industry, May, 
1906) is extremely interesting. In working such a process 
the choice of a suitable fusion bath is the first and 
most important difficulty to be dealt with. Many 
conditions must be satisfied. In the first place, the bath 
must form with the sulphide a mixture of low fusion point. 
It must, above all, be stable in heat, and not materially 
affected by the current to be used. The conditions chosen, 
further, must be such that only the required metal is 
deposited at the cathode, but, at the same time, the plant 
must not become clogged with accumulated impurities. 
These conditions are best fulfilled in the case of such 
chlorides of the-metals lead, zinc or sodium. The first 
process discussed by the author is the reduction of zinc blend 
proposed originally by Swinburne (English patent, 1898). 
The bath consists of molecular quantities of sodium chloride 
and zinc chloride kept at a temperature of 450° C. and 
the working k. M. P. should not exceed 2:5 volts. The 
sulphur from the anode may be collected or oxidised to 
sulphur dioxide for use in the manufacture of sulphuric 
acid. This process works well for pure blends, but is other- 
wise useless, and its future, according to the author, is 
not very bright. If, however, a combined fusion and 
electrolytic process were adopted, there seems no reason why 
success should not beensured. A similar process is discussed 
in the case of lead sulphide; but here again the same 
obstacles are to be met. In cases where antimony and 
arsenic sulphides are present, readily volatile chlorides are’ 
formed, and an easy means of purification is obtained. Iron, 
silver and copper impurities present very little difficulty, as 
these interact with the deposited metal, and may be removed 
as a scum. Finally, a new form of magnetic cell is described, 
whose chief novelty lies in the use of hollow anodes for the 
removal of the liberated gases, whereby a closed form of 
apparatus i8 not needed. 


| IN the Electrical Review, New York, of 

Underground May 19th, Mr. Lewis G. Martin writes an 
CADIER AMMINA; interesting article, illustrated with several 
photographs, entitled * The last link of the all-American 
Pacific Cable." As a matter of fact, it is a chatty account 
of the laying of the underground lines between the 
Shanghai office and the landing-place of the Commercial 
Pacific Cable Co.’s Shanghai-Manila cable opposite the 
Chinese city of Pao-Shan. , 

The total length of the line is nearly 14) miles, of which 
1:8 miles is through the International Settlement at Shang- 
hai, 10 miles along the side of the Shanghai-Woosung Forts 
railway, and the remainder across open agricultural country. 
Four conductors are provided, each weighing 116 lb. per 
mile, and insulated to a thickness of j'; in.; each of these 
cores is taped and lead-covered, and the four are again 
enclosed in lead and finally drawn into a 2-in. galvanised 
wrought-iron pipe laid in a trench and provided with cast- 
iron junction boxes every one-eighth of a mile. The whole 


work was carried out by the Okonite Co., Ltd., of New . — 


York. The German-Dutch Telegraph Co. took advantage 
of the situation, and with the assistance of the Great 
Northern Telegraph Co., laid their Shanghai-Woosung cables 
in the same trench. These were of a less costly kind, and 
consisted of a two-cored cable armoured in the usual way, 
each core having metallic protection. The Imperial 
Chinese Telegraph Department also used part of the 
trench for a six-conductor lead-covered and steel-taped 
cable. : i 

Mr. Martin duly acknowledges the great assistance and 
kindness he received from Mr. Chow Wan Pang, the acting 
general manager of tbe Imperial Chinese Telegraph 
Administration, Mr. F. N. Dressing, chief superintendent 
of the same, and from Mr. W. Schönau, the chief engineer in 
Far East of the Great Northern Telegraph Co. Like every- 
body else, Mr. Martin found Chinese Labour most satıs- 
factory. 
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| THE tendency is growing in Germany 

The UE ation for the large electrical engineering works 

i wW 1 8 to co-operate with each other where their 

. interests are identical or where common 

action would be more advantageous than individual 
enterprise. 

As the latest example it has just transpired that the 
Allgemeine Co., the Siemens & Halske Co., and the Felten 
and Guilleaume-Lahmeyer Co., recently arrived at an 
agreement in regard to the Russian business in cables, 
copper and conductors, and established in place of their 
separate undertakings a joint concern under the title of 
the United Cable Works of St. Petersburg, with a share 
capital of £600,000. Of former instances of common 
action there may be recalled the co-operation of the 
Allgemeine Co. and the Siemens & Halske Co. in Warsaw, 
Valparaiso and other places ; the joint activity of the iwo 
companies in the International Glow Lamp Syndicate, in 
the matter of wireless telegraphy and the electric lighting 
of trains. In addition to these the two companies took 
over the Cologne works of the Helios Co., worked out the 
scheme for a high speed electric railway between Berlin and 
Hamburg, and they are proceeding with the construction of 
the city and suburban railway at Hamburg, while the ring 
of the large electrical companies around the batteries of 
the Berlin-Hagen Accumulator Co. is also attributed to 
them. Notwithstanding the many instances of co-operation, 
. free competition still exists on a large scale in Germany, and 
it is not assumed that the concentration movement will 
exceed the bounds of united action in regard to agreements 
respecting individual cases as they may arise. 


From time to time suggestions have | 


1 been thrown out as to the need of some 
^ Wiromen. kind of registration of electrical wiremen. 
The practice in the plumbing trade, in 

which the term “ registered plumber" is now a kind of 
guarantee of competency, is uscd as an argument in favour 
of the proposal. "There is certainly as much, if not more, 
need for the employment of competent men in electrical 


work, as in plumbing work, as the results of bad workman- ' 


ship in the one case may be very much more serious than 
in the other. In this matter it might appear that our 
Colonies are more progressive than we in this country. 
Certain by-laws have been framed by the Sydney City 


Council which provide that any electrical wiremen desirous - 


of obtaining a license shall make application to the City 
electrical engineer. He is required to produce evidence 
that he is of good character and that he has served for at 
least two years at the wiring trade. The license is issued 
by the town clerk upon receiving the application, proof, 
particulars, and a fee of 5s., and providing also that the 
wireman is over 21 years of age. The license is not a 
perpetual one, but remains in force till the end of the then 
current year, when it may be renewed upon payment of a 
renewal fee of Is. A very important and necessary proviso 
is made, namely, that the license may be cancelled in the 
event of the holder doing defective or inferior work. We 
believe that some time ago the Electrical Contractors’ 
Association discussed this matter, and there was some talk 
of establishing a system of registration and examination 
of candidates. We are not aware that any practical system 
has yet been worked out, but from the evidence which comes 
before us from time to time there is no doubt that there is a 
need for aome such system. 


Some little time ago we dealt with the 

Car Wheels. relative position of steel-tired and cast-iron 
Wheels, as we saw it from a position quite 

outside the reach of makers’ bias. At that time cast-iron 
Wheels were cheaper than their rivals, not only in first cost, 
but throughout their lives, and, in view of a decided tendency 
to run rashly after the more expensive article, we thought it 
advisable to put up the red flag of caution. But we did not 
hide from our readers that improvements in the tired wheel 
Were not at all improbable, and that whenever the first cost, 
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which was the one thing in the way, could be reduced 
sufficiently by cheapening labour, materials or design, the 
steel-tired wheel would be on a much more favourable com- 
petitive footing, and we went so far as to say that when costa 
17 equal— perhaps before —the advantage would be 
with it. 

From what we can hear, that time has either arrived or 
is not far distant, and we would suggest to those who took 
our warning and stuck to cast, wheels, that further considera- 
tion is now n : 

At the same time, it should be remembered that not the 
wheels alone are in question in numerous cases. For instance, 
it is improbable that wheels with such a range of wear as 
steel tires have can be used on surface contact systems, 
except perhaps on the G.B. system ; but much more impor- 
tant are those cases in which 30 in. wheels are in use now, 
for it is fairly well understood that steel tired wheels must 
be not less than 32 in. diameter when new, and better resulta 
may be obtained with another inch. That alteration of 2 in. 
to 3 in. in the wheel may mean a great deal of alteration to 
other parta of the truck, especially to the brake gear ; and it 
will affect the rating of the motors, so that, however much 
steel tires may be desired, the co-related considerations must 
be studied deeply before any deciaion is made. 

en again, cast-iron wheels have another chance before 
them if the radial truck is going to fulfil all the promises 
and vows made by its divers sponsors, for wheels which 
chipped and wore under rigid trucks may behave better under 
sub-trucks ; but then the same advantage must extend to the 
steel tire, and that is so, too, when we think of the benefit 
Which the more general adoption of magnetic braking would 
confer on wheels of any kind. 

Looking at the matter broadly, the next few years will see 
a large proportion of new cars fitted with steel-tired wheels, 
not any very remarkable supersession of chilled wheels under 
existing stock, and a greatly increased life for all wheels, 
owing in part to the spread of knowledge and in part to 
better conditions, together with a cutting of prices until both 
classes of wheel are hrought down to a point at which they 


compare equally. 


Tun question who is a workman in the 
w T VT eye of the law is one which has often 
PME been canvassed in courts of justice. 


Employers of labour are so often exposed to liability if 
one of their **workmen " is injured, that the accurate 


demarcation of the boundary which separates working men 
from other classes of the community has proved to be a 


matter of considerable importance. 
But it is also of moment in connection with the use of 
working men’s trams and trains. In a case which was tried 
by the stipendiary magistrate at Cardiff, on May 24th, the 
question arose whether a coal inspector was a “ mechanic, 
artisan, or daily labourer,” and as such entitled to travel 
on a workman’s tram. The defendant was summoned for 
travelling on a workman's tram. He contended that he 
came within the definition. It was pointed out that he 
performed manual labour and that his work had some perils, 
inasmuch as he had to climb over wagons. He had also 
to use tools for the purpose of taking samples of coal. 
The magistrate said that the test was whether the defendant's 
work was that of a man who labours, or that of a man who 
exercises skill in his labour. He found that the defendant's 
work was such that primarily it required skill in its exercise, 
and he tined the defendant 5s. The magistrate is probably 
right, but the case appears to be on the border line. ]t 
has been held that the guard on a goods train, whose duty 
is to guard and conduct the train and to marshal the trucks, 
is not a “ labourer” within the meaning of the Employers’ 
and Workmen’s Act, 1875.  ** The duty of a goods guard, 
suid Baron Pollock,“ is much the same as that of a passenger 
guard, namely, to see that the train is properly put together, 
and to carefully conduct it. It is a duty requiring care, 
skill and experience, and the labour which it involves is 
mental rather than physical. No doubt it would occasionally 
be his duty, where necessary, to assist the porters in the 
transhipment of goods to or from his train ; but that is not 


enough to make him a person engaged in manual OH 
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SOME NOTES ON BRAKING DEVICES. 


By ARTHUR W. JONES, A. M. I. E. E. 


THE recent controversy, which these notes are not intended 
to re- open, as to the relative essential safety of high efficiency 
and low efficiency elevator gears, brought into, prominent 
notice the apparent unreliability of the braking devices used 
by advocates of low efficiency gears. 

The following notes are put together on the basigof actual 
working experience with all the types named—the writer 
having successively gone through one form after another, as 
lift speeds have increased from 80 or 100 ft. per minute to 
their present high level in tall buildings. 

It was not unnatural to expect that at the outset of its 


career the electric elevator would be looked upon with some- - 


thing akin to distrust and ite safety considered doubtful. 
This distrust was, no doubt, the outcome of much unsatis- 
factory experience with previous mechanically driven gears. 
As an example, in the case of one elevator gear which the 
writer “ converted many years ago, the old drive was by 
belt, and the brake was of the ordinary band type operated 
by a wedge on the striking gear shaft, which, in turn, was 
actuated by the hand rope passing through the car. It is 
hardly possible-to imagine anything more primitive ; and as 
no particular care was taken in these early elevators to secure 
even an approximately correct counterbalance, it was no 


surprise to be told that occasionally when a belt broke the 


cage went to the bottom with a rush, and gave the lift 
operator au opportunity of exercising his agility by jumping 
before the bump came, at which exercise he was necessarily 
expert. It may be contended that the brake was still 
available from the hand rope, but anyone who has had 
experience of hand rope control will know the difficulty of 
finding the off position, with the cage travelling beyond a 
comparatively slow speed. | 

This type of brake is still in use to some extent by makers 
of the self-sustaining type of gear, and is no doubt good 
enough if the possibility of accident to the gear itself is not 
considered, but should this happen, a smash up would pro- 
bably result, as the braking power available is usually very 
small. 

One of the earliest types of electro-magnetic brake is 
that shown in fig. 1. "This is an adaptation of the ordinary 


Fia. 1. 


hand or foot operated band brake, and as a good leverage cau 
be obtained, the magnet or solenoid can be fairly small with 
a correspondingly small current consumption. This type is 
frequently made with a contrivance for putting resistance in 
serles with the operating coil at the end of the stroke, and 
thus reducing the exciting current after the lever is drawn 
up. This type of brake is obviously most effective when 
the motor is running in the direction indicated by the 
arrow, and it is consequently not altogether suitable for 
use With reversing motors. A more serious disadvantage is 
that beyond comparatively small sizes, the band has a 
tendency to become “sloppy,” and will not entirely clear 
the drum. No matter how carefully the band may be 
adjusted, it insists on falling to one side or the other and 
fouling the drum, with the result that, in the case of a 50-H.P. 
motor that was in the writer's charge, the brake consumed 


to any of the foregoing. 


about 3 H. p. and the drum got blazing hot in a very short 


time. : 
The brake shown in fig. 2 is perhaps, with its modifica- 


. tions, the one in most general use. The braking power 


may consist either of a weighted lever, as shown, or of 
springs, but in the latter case, preferably of the compression 
type, as indicated in fig. 3. The brake-releasing magnet 
has to be of large dimensions owing to its small leverage, but 
in the brake made by Messrs. Laurence, Scott & Co. this 


d 
£HE e 
j ee 3, 


FiG. 3. 


independent magnet is dispensed with, and the stray field of 


a specially constructed motor is utilised for operating the 


brake release. A slight disadvantage of the brake shown in 
fig. 2 is that as the’ blocks wear the armature needs 
frequent readjustment. 

À modification of this brake is shown in fig. 4, and yet 
another variation in fig. 5. It will be noticed that this 
latter brake is of the band variety, with wood bloeks. A 
large braking surface was obtained, but this type was even- 
tually abandoned owing to the difficulty of making adjust- 
ment for the wear of the blocks. 

Fig. 6 shows a brake of an entirely different character 
It consists of a flange of large 
diameter keyed to the free end of a motor shaft. The 
braking power is provided by means of a stationary disk 


forced against this by spring pressure, and released by a 


magnet bolted to the motor bedplate. The braking disk is 
faced with leather. One of these brakes on an elevator gear 


Fic. 6. 


has been under the writer's observation for a number of 
years. It is giving satisfaction, but it has the disadvantave 
of throwing a heavy thrust upon the motor bearings, which 
bearings must not, of course, be of the self-aligning tyre. 
Most readers will be aware that on up-to-date self- 
propelled vehicles the brakes are almost exclusively of the 
metal-to-metal type, and recently an electro-magnetic elevator 
brake has been designed to work on this principle. As will be 
seen from fig. 7, this has somewhat the same appearance as 
the one shown in fig. 6 ; but in addition to the leather face 
being done away with, pressure is put on 5% sides of the 
revolving flange, obviating all end thrust. The surfaces 
being of metal and perfectly true, only the smallest clearance 
—about 4 in.—is necessary, and the brake consequently 
operates with great promptness. It will be obvious that in 
this brake the revolving flange and onter braking disk most 
be of a non-magnetic metal. Care must be taken not to 
allow oil upon the braking surfaces, as this much. impairs 
its efficiency. A further improvement on the above 
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brake which would give a greater braking surface, would be 
to use an increased number of disks, both stationary and 
revolving. This would not necessarily mean that a greater 
clearance space would be required. 

As previously mentioned, the writer has had all of the above 
brakes through his hands, most of them on elevator gears, 
and has not known any one of them to fail. A coil may burn 
out, certainly, but as this merely allows the brake to come 
into operation, no danger to life need be feared from this 
cause. Another possibility is that should the load, and con- 
gequently the speed, be excessive, the attendant may lose his 
head and forget to switch off, but even this trouble may be 
modified if a governor, driven from the motor shaft, is placed 
in the brake circuit. This would come into action should the 
speed exceed a predetermined limit. In one case within 
the writer's knowledge, a 1-ton lift was loaded by the 
attendant to 3} fous. The material was sheet-iron, and con- 
sequently the bulk was not great. A governor was in cir- 
cuit, and tlie action of this aud tlie brake never allowed the 
cage to exceed the speed limit for more than a few moments at 
a time, and it was stopped within a few inches of the intended 
landing. "This hoist, by the way, was a wormed-geared one. 
One wonders how many more so-called self-sustaining hoists 
are really irreversible. It is outside the scope of this short 
article to deal with troubles other than braking ones, but it 
is the writer's experience that properly designed and applied, 
even under the hardest service and the worst conditions, the 
electro-magnetic brake is as reliable, and gives as little 
trouble, as any other piece of electrical apparatus. 


———— PH 


RAPID METHODS FOR PRODUCING 
ELECTROTYPES. | 


By SHERARD COWPER-COLES. 


INTRODUCTION. 


THE practical art of electrotyping is commonly credited as 
having originated with Spencer, who made experiments on 
the electro-deposition of copper in the year 1837, but Prof. 
Jacobi, of St. Petersburg, and Mr. C. T. Jordan, of London, 
made announcements at about the sume time of their inde- 
pendent discovery of the art of electrotyping. The rival 
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Fia. 1.—VATS IN SERIES. 


claims of Prof. Jacobi and Mr. Spencer were brought before 
the Chemical Section of the British Association, who 
eventually decided that both had independently arrived, at 
the same result, but that the priority of the discovery was 
undoubtedly Mr. Spencer's. Mr. T. W. Wilcox, of New 
York, was the first to make electrotypes from wood engrav- 
ings in America in 1547, ten years later than the Jacobi and 
Jordan discoveries. Messrs. Elkington, a little later, applied 
the process extensively to the reproduction of works of art. 
In the early days of electrotyping, the current density 
employed was only a few amperes per square foot. This was 
gradually increased to about 20, and in recent years has 
been increased to 200 or 300 amperes, and even more, per 
square foot, This has been rendered possible by the use of 
Special apparatus, which will be described hereafter. It, 
has been stated that 75 amperes per sq. ft. is about the 
limit of practical operations, but it will be shown that these 
figures can be largely exceeded with economy and efficiency. 
It is of great value, in many branches of electrotyping, to 


7 


be able to produce a copper shell in a few minutes, so that 
electros may be finished and returned the same day. In 
some electrotyping shops it is customary to have some 
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FiG. 2.—VATS IN PARALLEL. 


tanks fitted for operating the slow process, and a tank or 
tanks fitted with special apparatus for quick or rush work. 
The usual time occupied is from 12 to 15 hours, according 
to the size of the mould, the thickness varying with the size ; 
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Fic. 3.—SkBIRS-PARALLEL System. 


for small blocks a thickness of about · O25 in. (634 mm.) is 
found sufficient, for larger blocks the usual thickness is 
'08 in. (769 mm.). The electrolyte mostly employed is 


0 4 0 mm „ 
Ors per falten free Sutpharic Aci? ~.. 
- Fia. 4.— VoLTAdEk DIAGRAM. 


composed of 14 lb. (680 grms.) copper sulphate, and 4 Ib. 
(226°8 grms.) of commercial sulphuric acid to 1 gallon of 
water (4°54 litres), the copper being deposited at a current 


Fia. 6.—SusPENSIoN STRIPS 
FOR ANODES. 


pia. 5.— SUSPENSION 
Hook FOR ANODES. 


‘density of about 10 amperes per sq. ft. (1°1 amperes per 
‘square decimetre). 

The quick reproduction of printing blocks is of the 
utmost importance for some classes of press work} in 
Brussels it is the custom to charge for the work according 
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to the speed with which it is wanted. The success of the 
Daily Mirror was achieved by converting it into an 
illustrated paper, requiring a rapid method for the production 
of printing blocks to illustrate the events of the day. The 
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Fig. 7.—CoNNECTOR FoR SusPRNSION Rops. 


circulation at one time was only 24,000, involving a loss of 
£100,000, but the circulation was increased to 300,000 
when converted into a Id. pictorial paper. A record half- 
tone block was made by the Daily Mirror,8 x 3 in., in 
28 minutes, and blocks are often made and at work in the 
printing machines within four hours of the event. 
Electrotyping is largely used for reproducing type 
for economising time in printing by duplicatimg, and 
effects a considerable saving in capital, which would 
otherwise be locked up in standing type. It also effects 


Fie. 8.— SECTION oF ELLIPTICAL ANODE. 


a great saving on the wear and tear of the type. 
Some printing offices have made it a rule never to allow 
any forme of type to go on the machines ; everything must 
be electrotyped. Again, when standing matter is required, 
it is much easier and cheaper to store electrotypes. 

Stereoty ping does not give such a good impression as a good 
electrotype, as the surface does not take the ink so well, and 


Fic. 9.—CORRUGATED ANODE. 


its sharpness soon wears off on the hard surface of many 
papers. | 
Serves aud Parallel Sysfem.—In America it is the 
usual custom to work the vats in series (see fig. 1); 
in this country they are usually worked in parallel 


(see fig. 2)—that is to, say, the electric current from 
the dynamo is distributed to the different vats by a common 
conductor, the amount of current flowing to each vat being 
regulated by suitable resistances. When the vats are worked 
in series, the electric current passes through one vat into 
another vat, in which case it is necessary to have approxi- 
mately thesame area of moulds in each vat. If the dynamo 
gives 1,000 amperes, and supposing there are two baths 
worked in parallel, the amount will be divided between 
them in proportion to the surface to be deposited on, whilst 
in the latter case, if the same two vats are used 1,000 
amperes will be passed through! each vat. The voltage 


FId. 10.—CnvsTALLINE DEPOSIT. 


required for the series system is nearly double, but, on 
the other hand, the weight of copper is also double. 
The series system, from a power point of view, is more 
economical than the parallel system. There is no practical 
difficulty in working the series system ; the only precaution 
that has to be taken is to keep the surface of the cases to be 


. deposited on of approximately the same area in each vat. 


A third system consists of the series-parallel system (see 
fig. 3) that is, the electrodes are worked in series, and the 
baths in parallel. The disadvantage of such a system is that 
if all the cathodes are removed from one suspension bar, the 
electric current is entirely stopped. - | 

Composition of Electrolyte and Method of Rectifying Same. 
—The composition commonly employed is a 22 per cent. 
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Fig. 11.—NoDuLEs FORMED ON STATIONARY CATHODE. 


copper sulphate solution, containing about 18 per cent. blue 
stone, and 4 per cent. of acid, or made up from a saturated 
solution of copper sulphate; to each gallon of saturated — 
solution is added a quart of water, and finally 4 oz. of 
sulphuric acid. When the solution is agitated, it is found 
that a higher percentage of acid can be used than would 
otherwise be the case. It is important that the electrotype 
should be kept in the best working condition, that is, the 
relative percentage of copper in solution to the percentage 
of free acid. There are several rough and ready means of 
rectifying the solution, such as taking out a known quantity 
of solution in a stone jar, and adding a known quantity of 
acid, and then testing it by depositing à shell in the jar at 
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the usual current density. If good results are obtained, 
then the same quantity of acid is added to the solution. 
If the solution is too strong in acid and copper sulphate, it 
will be observed that small crystals form if left to stand in 
a glass vessel; if this is the case water should be added. 
If the copper is deposited in a sandy form, it indicates too 
strong a current or too much free acid. 

It is found in practice that the anode dissolves faster tha 
the metal is deposited, even when high current densities are 
employed, therefore the anode area should be less than the 
cathode area. 

The resistance of the electrolyte is dependent on its 
composition, that is, the amount of free acid as com- 
pared with the amount of copper sulphate, also on the 
temperature. Care must be taken that the solution 


Fic. 12.— NopuLxSs FonMwED on REVOLVING CATHODE. 


is not supersaturated, otherwise small crystals of copper 
sulphate will form on the anodes, and greatly increase the 
resistance. 

The resistance of the electrolyte is largely dependent on 
the temperature ; the higher the temperature, the lower the 
resistance, see diagram, fig. 4, therefore it is advisable, 
where possible, to work with metal moulds, in which case 
the temperature can be raised to 150? or 200? F ; when wax 


moulds are employed the temperature of the electrolyte can- - 


not be raised above 50? F. | 

Hard bright deposits of copper may be obtained by Sir 
Wilson Swan's method as follows :—4 or 5 per cent. solution 
of good gelatine is treated with two or three drops of strong 


Fic. 13.—NopuLEs FoRMED ON REVOLVING CaTHODB. 


nitric acid per 100 cc. on a water bath, till it loses ite 
gelatinous properties. Five or more cc. of this solution are 
added to one litre of ordinary electrotyper's solution (acid 
sulphate of copper). A current of 150 amperes per square 
foot is found to give good results, and the current should be 
interrupted every 10 or 15 seconds for a similar period, 
otherwise the copper comes down in a loose non-adherent 
form; the space between the electrodes must be vigorously 
stirred ; in this way most brilliant deposits can be obtained. 
[t is the practice in some shops to deposit a thin film of 
copper by such a process, so as to get a hard printing surface, 
and thicken up by the ordinary methods. 


Anodes.—The copper used for anodes for eleotrotyping 
purposes should be as pure as possible, to prevent the con- 
tamination of the electrolyte ; the introduction of a small 
quantity of tin is not found to be detrimental, but is recom- - 
mended by some authorities. The anodes should be sus- 
pended by strong copper hooks; a good form of hook is 


Fic. 14.— WAVE Linus Formen on REVOLVING CATHODRE, 


shown in fig. 5. The section should be square, so as to have 
as large a contact surface as possible ; the loop is for the 
purpose of lifting the hooks and the cases from the suspension 
rod 


Fig. 6 shows a form of suspension hook for the anodes, so 
that the height of the anode in the electrolyte can be readily 
varied from time to time, otherwise the suspension strips or 
hooks are eaten through on the air and water line by the 
electrolyte. Fig. 7 shows a useful form of terminal for 
attaching tbe flexible cable to the suspension rods. 

Elliptical anodes are now being used, of a section shown 
in fig. 8, about 2 in. x 14 in., the strip of copper to form 
the hook being cast into the head of the rod. It is claimed 


Fic. 15.—COoPPEB DEPOSITED BY IMPINGEMENT PROCESS. 


that they can be hung as much as 4 in. apart, without any 
difference in the uniform thickness of deposit being noticed. 
The advantages are that they can be readily adjusted to suit 
any size plate, or even curved surfaces, that they permit of 
a better flow of the electrolyte when agitated, that they are 
easy to clean, and that they form less scrap. They are sold 
at alittle above the market price of rolled copper. 

Another form of anode, which can be cast or rolled, is 
shown in fig. 9. This anode is suitable for certain classes 
of apparatus used for rapid electrotyping, as it prevents the 
solution being whirled round with the revolving cathode. 

Nature of Copper Deposited —The nature of the copper 
deposited is dependent on the composition of the electrolyte, 
the current density, and the method employed for circulating 
the solution. If too high al current density is used, the 
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copper comes down in a loose powder ; if too low, it is liable 
to be very crystalline, such as shown in fig. 10. 

If the solution has much matter in suspension, small 
specks of dirt will settle on the surface of the deposited 
metal, and nodules will be formed asshown in fig. 11. Figs. 
12, 18 and 14 show various forms of. copper deposited on 
rotating cathodes, and indicate too great a current density 
for the speed émployed. If the solution is impinged on the 
cathode, there is a tendency for the copper to be deposited in 
a form such as shown in fig. 15. 


(To be continued.) - 


CORRESPONDENCE. 
Letters received after first post on Wednesday 


cannot 


until the following week. Oorrespondents should forward their com- 


munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writer's name and address in our possession. 


Maver’s Wireless Telegraphy. 


Permit me to acknowledge with thanks the receipt of a 
marked copy of your esteemed journal, containing a review 
of my humble production, ** Maver's Wireless Telegraphy." 

The spirit of the review is very kindly, a fact which I 
fully appreciate. Some of the criticisms, however, I imagine, 
are not altogether well taken, as, if permission be granted, I 
shall endeavour to sow. 

For example, the reviewer says: In alluding to the 
methods of wireless telegraphy by induction and spreading 
of currents, however, the author has omitted any reference to 
what is, no doubt, the most remarkable of these earlier 


methods—viz., the system of wireless telephony, of which - 


some use is still made in this country by the Post Office. 
Possibly the author has never heard of it, though it accom- 
plishes the clear transmission of speech over some 3 or 
4 miles of sea.“ Without further comment on this point, 
allow me to quote from the book, p. 12 : “ More recently the 
same experimenter (Preece) has succeeded in establishing a 
wireless telephone circuit by means of which speech is trans- 
mitted between the Skerries lightship and the mainland of 
Anglesey, a distance of nearly 3 miles, the parallel wire on 
the Skerries Islands being 750 yards in length, and that on 
the mainland 3°5 miles in length, the ends of each wire 
terminating in the sea, &c." 

The reviewer also remarks that the book contains no 
reference to the coupling question, which has assumed such 
importance in this country." It is true that the book 
contains no mention of the term “coupling,” that term 
being a comparatively recent addition to the nomenclature 
of the art. But while there is no reference to coupled 
circuits in the work, there are many references to open and 
closed circuits, and numerous instances of loose and close 
couplings are given, and the advantages of coupling are 
more than once mentioned. Thus, p. 92, it is said, There 
is thus here the closed oscillating circuit to produce per- 
sistent high-frequency oscillations combined with the open 
circuit consisting of K and the aerial wire which is a power- 
ful radiator, and which thus strongly radiates the- (said) 
persistent oscillations.” The coupled systems of Braun, 
Lodge, Marconi, Shoemaker and Stone are also described. 
Of course, in view of the rapid progress of the art in this 
and other respects, there is, as the reviewer intimates, now 
room for the addition of considerable information. 

The reviewer's statement that the book contains a des- 
cription of a number of “ paper " systems, is not thought to 
he quite fair to the systems described, inasmuch as, with, 
perhaps, one exception, all the wireless telegraph systems 
described in the work are either in actual or experimental 
operation on a large scale, virtually as described therein. 


The Author. 


An apology is due to the author of the book in question. 
By some unaccountable mistake— possibly the notes referring 
to another production had got mixed—it was assumed that 
no mention of the Skerries wireless telephone had been 
included in the work. 


As regards “coupled " circuits, there are couplings and 
couplings ; but the important aspect of this question is in its 
relation to tuning and selective transmission, and it is 
rather in the theory and practice of adjusting the degree of 
coupling that the importance lies. In the coupled systems 
referred to in the book, there is not necessarily any marked 
development in this respect. 

On the third point the reviewer ventures to hold to the 
opinion expressed. In more than one case, descriptions of 
practical or experimental results have been published, which 
have assuredly had a better foundation in the experi- 
mentalist’s imagination than in fact. 
| The Reviewer. 


The Single-Phase Induction Motor. 


l have certainly not forgotten what this correspondence 
was all about; but, judging by his letter, Mr. Creedy appa- 
rently has, for he nowiconfuses the issues, and says that I 
have so far failed to point out why the equations he gave in 
his letter of March 27th, were incorrect or inapplicable, and 
why the two diagrams (1 and 2) I showed in mine of March 31st 
were not identical. In my last-mentioned letter I have, 
contrary to Mr. Creedy's assertion, dealt very fully with 
these points, and have conclusively justified my view of the 
two points then in dispute—4.e., that E s in the armature 
axis of the rotor does not vanish*at synchronism or at any 
other speed, and that the phase of the motor field, and, 
therefore, the phase of the back E. M. F. (E B) is not opposite 
to E T. I can see that Mr. Creedy is now prepared to accept 


these views ; but instead of saying this plainly, he playfully 


suggests that I have “ inadvertently " given the same name 
E B to two distinct E.M.F.'s in my figs. 1 and 2. Mr. Creedy 
is unfortunate even when trying to pay me a compli- 
ment; after condescending to say that my fig. 2 
is a great advance on fig. 31 of my I. E. E. paper, he 
puts this down to my acceptance of some important action 
to which he drew attention. I have just been forced to 
again remind him that I had totally refuted, and not 
accepted, his suggestions, and I may add that fig. 31 of my 
[.E.E. paper has nothing to do with the fig. 2 to which he 
refers, they illustrate totally different points—a fact of 
which Mr. Creedy must surely be aware—and consequently 
the one cannot possibly be an improvement on the other. 

I cannot say that I appreciate the manner in which Mr. 
Creedy conducts his cise, and I am consequently not inclined 
to spend time in further discussing the matter with him, or in 
going over old ground, just because Mr. Creedy chooses to 
forget what has already been said. But since I am now 
answering his last letter, I might as well say that I do not 


. quite see what, Mr. Creedy has proved with the help of all 


his formule. He comes to the conclusion that at no load his 
rotor current in the armature axis is equal and opposed to the 
stator magnetising current in that axis, and from this he 
deduces that the primary current must at no load be double 
the stator magnetising current! Now Mr. Creedy wishes 
to prove (see his letter March 27th) that ** a motor entirely 
devoid of losses and leakages will take at no load a current 
equal to twice the magnetising current.” But such a motor 
can only take wattless current, since it does no work and 
since there are no internal losses to cover. Remembering 
this, it is easy to see that an equally correct way 
of interpreting 4; = — o (for J presume ?, = — ito bea 
misprint) consists in saying that since the motor can only 
take wattless current, and since the wattless or magnetising 
component (io) of the stator current is, according to Mr. 
Creedy, equalled and opposed by a rotor current (7,) in the 
armature or transformer axis, then whatever the magnitude 
of this wattless current it will always be neutralised, with 
the result that there will be no transformer field and . . . . 
no induction motor. We must also consider that if 1, is to 
be equalled and opposed by , the latter must lag 90? 
behind E T; this can only be the case if r, = 0, and if E 8 
has a value different from zero. By hypothesis 7, is zero, 
but according to the reiterated assertion of Mr. Creedy, E S 
vanishes at synchronism; it follows, amongst other things, 
that whatever the value of ii at that speed, it must be in 
phase with E T, and therefore cannot oppose id. For the 
special conditions under consideration, ?, is really zero, but a 
current i does flow through the rotor along the axis D; in 
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magnitude it equals i, (assuming the number and the dis- 
position of turns on stator and rotor to be equal), and in 
phase it leads /, by 90", If energy is required to produce 
fs, then ii will be different from zero, but the losses in the 
motor are supposed to be nil, so that no such energy will be 
required. 

I have always been led to believe that a generator which 
works on a purely inductive load and, therefore, only gives 
out a current lagging by 90° behind its k. M. F., does not 
absorb more power than is required to cover its own internal 
losses. I also see no reason why the exciting current of a 
separately excited alternate current generator sbould vary 
of its own accord with the magnitude and the nature of the 
load on that generator. These two simple beliefs will have 
to be upset before I can recognise that the no-load current 
of a single-pbase shunt induction motor devoid of all losses 
must be more than just the magnetising current required 
for its transformer field. 

In concluding this correspondence as far as I am con- 
cerned, I should like to add that I am glad to hear that 
Mr. Creedy’s remarks in his of March 27th were not 
intended to be personal ; he is, however, in error if he thinks 
that they hurt me. 


London, S. E., June 90%, 1906. 


Val. A. Fynn. 


I have been reading with pleasure Mr. Fynn’s interesting 
paper on his new induction motor, and the discussion which 
followed it. Referring in particular to the discussion, Fynn- 
Creedy, about the value of the no-load current, I should like 
to express my opinion on the subject. I think that both 
Mr. Fynn and Mr. Creedy are right in their assumptions, if 
the first refers to the induction motor with commutator and 
brushes short-circuited at 90, electrical degress, and the 


second to the ordinary single-phase induction motor without 


commutator. These two types of machines are essentially 
different in their behaviour, as will be seen from the follow- 
ing principal characteristies :— 

In a machine of the first type and without losses, the no- 
load current is equal to the magnetising current, while in a 
machine of the second type the no-load current is nearly 
double the magnetising current.“ 

The no-load current may be considerably increased in a 
motor of the first type by the friction losses, and the resist- 
ance along the motor axis. 

This resistance has the effect of producing a difference of 
phase between the E.M.F. E R generated in the transformer 
axis by the motor flux, and the E. M. F. ET impressed by 
transformer action. 

In consequence of that there will be, even at synchronism, 
a resulting k. A. F., which, by producing a secondary current 
in the transformer axis, increases the no-load current. 

In an induction motor with commutator, unlike the other 
type, the resistance of the armature along the transformer 
axis plays a vital part in the production of mechanical work. 

The power factor in this type of motor will rise steadily 
with the load, and will reach its maximum value when the 
motor is standing still, that is, when it has become a simple 
transformer. In this case the input of the machine reaches 
Its maximum value. . 

It is well known that, in an ordinary induction motor, the 
power factor rises with the load, reaches a maximum and as 
a rule, falls to a lower value before the machine goes out of 
step. At standstill, in a well-designed machine, the power 
factor should be very low. 

Referring now to Mr. Creedy’s last letter, it is easy 
to prove the incorrectness of his deductions by introducing 
the conditions r, = 0, z, = 0, in his fundamental equation 
(1) and deriving the following obviously inacceptable pro- 
perty :— 

“In a machine without secondary leakage and resistance, 
when not running at synchronism, the magnetising current 
18 al.” 

N. Pensabene-Perez. 

Witton, June 12/4, 1906. 

S ee A 

“See Bebrend “The Induction Motor,“ where the complete 
theory of the single-phase induction motor can be found treated in 
a masterly way with an elegant synthetical method. 


" Neutralised Repulsion Motor. 


Owing to a mistake on the newsagent's part I have only 
just seen your issue of June Ist containing Mr. Fynn's 
letter. | 

I understand Mr. Fynn's position to be that, any recog- 
nised authority notwithstanding, he requires me to give a full, 
perfect, and sufficient exposition, theoretical and practical, 
of the suggested motor for his special benefit. The demand 
is unreasonably large : but I will not refuse. . I will try and 
find time to do it during the next few weeks. 

o William Cramp. 

Colwyn Bay, June 11th, 1906. 


Flame Lamps. 


It has been apparent from the different articles which 
have been published on the subject, and the recent dis- 
cussions at the Institution, that the flame lamp has come to 
the rescue of electric lighting, when it was needed in order to 
compete with the high-pressure gas systems which are 
making so much headway. Any advance, therefore, in 
flame lamps, wilkbe a nail in the coffin of gas, and will be 
received with satisfaction by the trade. 

As might have been expected, the Jandus Co. finding the 
flame lamp under certain conditions, a competitor to their 
well known enclosed type lamps, have been endeavouring for 
some time past to go one better as regards simplicity and 
reliability. of mechanism, a feature which has hitherto inter- 
fered with the progress of the flame arc lamp. 

It appeared to them that lamps in which the carbons were 
fed by gravity and supported by a stop, offered the best 
solution of the problem, if a suitable stop could be found 
which was reliable and inexpensive. Previous attempts with 
platinum, iridium and other costly materials, had only met 


with partial success, but the Jandus lamps which are now 


being put on the market claim to have overcome this difficult 
problem by an entirely satisfactory method and at small cost. 

Patents had been applied for, and the company are making 
special arrangements for the large demand which they anti- 
cipate as soon as the simplicity and cheapness of their new 


. lamp is made known. 


The lamps run three in series on 200 volts and one special 
feature i8 that they regulate without shunt coils of any kind ; 
they have no make or break contacts, screws, or any of the 
paraphernalia adopted in the early patterns of arc lamps. 


Drake & Gorham, Ltd. 
Westminster, S. W., June 9th, 1906. 


Flexible Wires. 


We are pleased to see that you have opened your columns 
to the discussion of the dangers attending the usc of cheap 
and badly-constructed lamp flexible. The large quantities 
of “cheap and nasty” material now in the market, make the 
present a most opportune time for a full and close examina- 
tion as to what is the most suitable and safe flexible to usc 
where good sound work is desired. Your earlier corre- 
spondents suggest that the stranded conductor is at fault. 
The root evil of present-day flexible does not exist, to our 
mind, in the stranded conductors, but rather in the coverings 
that are applied to those conductors. 

The class of flexible that is most largely used at the present 
time is a flexible constructed of plain copper wires, covered 
with a single lapping of cotton and one coating of vulcanised 
india-rubber. The British-made article, generally speaking, 
is manufactured with a genuine vulcanised rubber of a 
quality which varies in direct proportion to the cost price. 
Unfortunately, however, the bulk of this cheap material is 
drawn from abroad. The so-called V.I.R., consists of the 
smallest possible percentage of rubber loaded to the utmost 
extent with undesirable mineral matter. It is squirted on 
to the conductor through a die in a form resembling putty, 
being plastic whilst new, but after being in use for a time 
becomes hard and cracks. We have seen flexible, the insulation 
of which after 12 months’ storage has gone to a powder that 
you could shake through the outside braided covering. These 
characteristics have been illustrated over and over again in 
our experience, by samples taken from fittings in various 
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parts of the country. Most of the trouble arising from time 
to time with these flexible cords can be traced to this cheap 
foreign material. Another fault in its construction, and one 
that is shared by the British-made article, is the very scanty 
precautions adopted in this particular class of flexible against 
the chemical action of the V. I. R. on the copper, the process 
of vulcanisation having a great tendency to make the very 
fine copper wires brittle. | 


The present vogue of this class of flexible is due princi- 


pally to two reasons. 

1. The present day excessive cutting of prices. 

2. The makers of fittings during the last few years have 
so designed their apparatus that high-class V.I.R. flexible is, 
generally speaking, found to be too large for wiring the 
necessary fittings. 

Now the cost of flexible is such a small percentage on the 
total cost of an installation, that there is absolutely no 
excuse whatever for the use of cheap, poorly constructed 
flexible ; and we are glad to see that station engineers all 
over the country are gradually exercising a most beneficial 
influence by insisting that a high quality flexible shall be 
used in all installations connected to their mains. i 

The most suitable flexible to adopt is, in our opinion, that 
specified by the Institution of Electrical Engineers in the 
following terms :— 

The insulating material used as the dielectric should be two laps 
of pure rubber, care being taken that these lap joint. The radial 
thickness of the dielectric should never be less than 16 mils, for 
pressures up to 125 or 20 mils for pressures up to 250 volts. (Page 
5, LE.E. Wiring Rules.) 

The use of pure rubber for the insulation of flexible 
cords has many great advantages, the most important being 
the absence of any chemical action on the wire, the much 
greater flexibility obtained, and the very high degree of 
insulation secured for a minimum thickness; this latter 
advantage obviating the difficulty that has hitherto existed 
of wiring fittings with a high-class flexible. We are glad to 
say that these advantages are being increasingly recognised. 

Where valcanised rubber is insisted upon, or rendered 
necessary by use in very wet situations, the flexible should 
be constructed of tinned copper wires insulated with a 
coating of pure rubber to protect the copper, and then with 
two coverings of V.I.R. To meet this want of a high-class 
V. I. R. flexible of uniform standard quality, a flexible has 
been specially designed and registered under a trade mark 
hy the Cable Makers’ Association.. mE 

The fullest security against fire risks in electrical wiring 
is of the utmost importance both to the public and to electrical 


engineers. We feel this can only be obtained by consulting ' 


. engineers, architecte and insurance offices insisting upon the 
use of standard high-class grades ; and if your interest, sir, 
in this subject succeeds in aronsing strenuous opposition to 
the use of cheap and dangerous flexible, you will have 
earned once more the hearty thanks of the electrical trade. 
We must apologise for intruding so largely upon your 
space, but the inadequate recognition of the importance of 
this subject hitherto must be our excuse for troubling you 
to this extent. 
The London Electric Wire Co., Ltd. 


London, E.C., June 6th, 1906. 


Musical Jointers. 


I read with interest, but not much amusement, a letter 
under this heading by “ Witteystubb " in the ELECTRICAL 
REVIEW of to-day's date. On referring to the advertisement 
mentioned by your correspondent, I found that, contrary to 
the impression given me, a mere preference was expressed for 
a musical man. I certainly cannot imagine any sane person 
supposing that superior musicianship could in any way 
compensate for deficiency in professional skill. 

Again, to use the language of the late engineer of an 
eastern suburb to one of his councillors, ** Witteystub " is 
getting involved in musical technicalities with which he is 
surely not familiar. A knowledge of the fundamental rules 
of harmony which he quotes is no guarantee that a man is a 
musician, while a skilful performance on the jew’s harp might 
indicate some latent talent of which great things would come 
if the opportunity were given. 

It would also be interesting to know if “ Witteygtubb ” 


ever heard of a jointer in the course of his professional 
duties being required to unite any substances for the passage 
of an electric current other than those whose oxideg exhibit 
basic properties. 

In view of Witteystubb's letter, one may expect that 
the musical publishers will have numerous applications for 
examination text-books from electrical engineers in the near 
future, and we may hope, for the sake of his musical know- 
ledge, tha& among the largest orders will be that of your 
correspondent. 


Neither Mus. Bae. nor F. R. C. O. 
June 8th, 1906. 


Street Lighting. 


We have read Mr. Turnbull’s article with great interest, 
and we shall certainly not fail to profit by his remarks. As 
far as the delay in the delivery of the new AD Nernst burner 
is concerned, we quite agree that it may look unbusinesslike, 
but we can assure your readers, that it was entirely unavoid- 
able. The new AD Nernst burner is such an improvement 
on the old type that we would not delay, even for a day, its 
being put on the market, if we could possibly help it. 

As regards lanterns, we sell two types: the “ Perfecta 
and the * Royal.” Both ure used in large numbers and with 


THE "PERFECTA." 
FrrriNGS8 FoR Nernst Lamps TYPE AD. 


great success for street lighting. In the Perfecta 
fitting the reflector is part of the lantern, whilst the ** Royal ” 
can be supplied either as shown or with slanting reflector 
or without reflector. 

Our holophane globes type H3 fit both lanterns. 


A.E.G. English Manufacturing Co., Ltd. 
C. PFEFFER, Manager. 
London, W.C., 


June 11th, 1906. 
When I had scanned Mr. Turnbull's brief article on the 


above subject, which you published in your last issue, and 
came to the sentence, May one hope that some discussion 
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on the question may awaken our friends, the manufacturers, 
so that they may produce fittings more worthy of the tradi- 
tions of the electrical industry," I went to sleep and dreamed 
an awful dream about the traditions of the electrical 
industry, which I had disgraced in some terrible way by 
designing fittings which utterly fail to come up to common- 
sense requirements, and refusing to listen to criticism.” 
Then I woke with a start, wondering how it was I was 
allowed to live—or, at any rate, to make a living, and half 
hoping I might be able to get a job as municipal electrical 
engineer to some quiet country station, where the committee 
would keep me from ever doing such wicked things again. 

But on reading Mr. Turnbull's article carefully, I felt 
better: in fact, nearly well enough to go to sleep again. 
But before doing so, my conscience told me I ought to write 
and remind Mr. Turnbull of certain simple little laws, the 
existence of which should be borne in mind when designing 
reflectors, &c. 

One of these laws is that the efficiency of a white 
reflector is nearly proportional to the cosine of the angle of 
reflection, therefore the ordinary designer of reflectors,” in 
sending the light back through its source, is using the re- 
flector at its maximum efficiencv, whereas the fittings which 
Mr. Turnbull states would give the maximum possible 
illumination in the street" actually would not increase it 
perceptibly. The reflectors which he illustrates in fig. 1 are 
what are commonly called **eve-deceivers." They hardly 
alter the distribution of the light, but Lave the advantage 
of the illuminated white surfaces giving the appearance of a 
larger source of light. - 

As regards globes, I would remind Mr. Turnbull that 
tbere is another little fact which he has forgotten, namely, 
that the absorption of light is in proportion to the ratio of 
the superficial area and quantity of glass. And, as the super- 
ficial area of a sphere increases much more rapidly than the 
quantity of glass required, the larger globes absorb less light 
than the small ones. 

As regards grásping the “ vital points“ of the design of 
lanterns. Mr. Turnbull is right in saving that the question 
of cleaning is very importaut. "Therefore, those lanterns 
which are dirt-proof, and require practically no internal 
cleaning, except when lamps are renewed, are no doubt the 
best. The liability to sweat is quite done away with if they 
are properly sealed. 

Mr. Turnbull’s remarks concerning Nernst lamps are 
very interesting; but that the lighting of smaller streets 
must be done with them is, of course, only a matter of 
opinion. Nevertheless, I trust his remarks will come to the 
notice of the Allgemeine Elektricitats Gesellschaft, and that 
they will “listen to criticism,” “ awaken,” and “ produce 
something more worthy of the traditions of the electrical 


industry." 
Dulciter Dormans. 


Separation of Oil from Feed Water. 


It has occurred to me that some of your readers may be 
troubled with oil in their boilers, and a little experience we 
have had in the matter may possibly save them some con- 
siderable trouble and annoyance. 

The plant here is surface condensing, and we have some 
filters which took the grease out of ‘the feed water by 
mechanical means. ‘This system worked admirably until 
we started some new boilers and steam pipe. We then 
found, though we were using less cylinder oil than formally, 
that the oil was not extracted by the filters in the same 
efficient manner as it was before the new boilers were 
Btarted. 

After very careful investigation, it was discovered that 
there was a considerable amount of oxide of iron in the 
steam being brought off from the new boilers and steam 
pipe. 

Further experiments showed that when a very small 
percentage of oxide of iron is contained in the water, viz., in 
this case, the discharge from the air-pump, that the oil 
cannot be separated from tlie water by mechanical means; 
hence we were obliged to adopt a chemical purifier. 

If an economiser is used we find that a great deal of the 
oil can be kept out of the boilers by attaching an atmospheric 
pipe to the feed pump range, heating up the economiser, 
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keeping the feed pump working, shutting the valves to the 
boilers, and opening the valve to the atmosphere ; the water 
will then boil, of course, at a tremendous rate, cleansing the 
top of the boxes of the economiser, and driving out to the 
atmosphere a great deal of grease which otherwise would 
reach the boilers. | 

With regard to the chemical purifier, I can only say that 
the analysis which we have had of the water proves that it 
takes out every atom of oil, and there is no oil whatever 
contained in the water now being sent to the boilers. , 

I would apologise for mentioning this matter, but I hope 
that possibly this information may be of service to some of 


your readers. ! ` 
Joseph A. Jeckell, 
Manager. 
Coventry Electricity Works. 
June 12th, 1906. 


The Real Efficiency of Boilers. 


Remembrance of Mr. W. H. Booth's keenly-pointed con- 
troversial pen, under which the writer, then an onlooker, has 
imagined others to be writhing, has acted for two days as a 
deterrent on my own poor attempts to tread on the trail of a 


coat so invitingly trailed before us. 


But at the risk of being assailed with quotations from 


‘Omar Khayyam, I must protest against the first sentence of 


the second paragraph. Mr. Booth says: “It is bad 
engineering to regard the boiler and the furnace as an 
indivisible whole.” In the name of all the efficiencies which 
Mr. Swinburne has defined, Why ? 

‘In most types of boilers, Scotch, Lancashire, or tubular 
the furnace is surely an integral part of the boiler. As much 
(or more perhaps) as a receiver between the high end low 
pressure cylinders of a compound reciprocating engine or as 
the jackets are parts of theengine. Yetit would bea weird 
ultra-refinement of testing to work out the efficiency of the 
engine making .no allowance for the heat expended in 
reheating in a receiver or for condensation from the jackets. 

The tendency surely seems to be in the direction of con- 
solidating efficiencies. More and more do we speak and 
think of steam generating sets as having such and such a 
consumption per kilowatt-hour. Of course, where we can, it 
is well to differentiate between the losses in engines and 
generators. But the overall efficiency is the vital point. 
So with boilers. Personally, I admire the courageous 
emphasis which Mr. Booth shows in tackling thermal 
extravagance. But the ordinary boiler test which regards 
the furnace as an integral part is as effective as, (if flue gases 
are analysed, and the sources of loss located), and certainly 
more suggestive than, a process of fractional distillation and 
differentiation of efficiencies. ' 

A last question, and this more or less a side issue, 
although very dubious as to steam calorimeters, I must ask 
what are we to do where the steam is not dried or super- 
heated, and thermometer checks are impossible ? i 


Thermal Unit. 


Electrolysis and Joint Boxes. 


In reading the above article in your issue of June 8th, it 
struck me rather forcibly that to insulate each section of 
metallic covering on cables would bring about a series of 
troubles that would hardly compensate for the removal of a 
doubtful electrolytic action. To illustrate clearly what I 
mean, I give below an example. 

Supposing a length of T.C. distributor becomes punctured 
by a blow from a pick or some corrosive action, and puts 
the outer conductor of the main to the sheathing, but this 
Bheathing is insulated from all earth connections with the 
exception of the soil in which it lies, this soil may be such as 
to so insulate the sheathing, that no earth is recorded at 
the supply station. In time the moisture out of the soil 
penetrates into the cable, and causes a * dead short." This 
would probably cause a whole section to be disconnected. 

In the case of a single cable, of course this would not 
happen, but one of the other cables of a different polarity in 
the neighbouring district may develop a similar fault 
(especially if the initial trouble is due to some corrosive 
action), and then would follow a similar disaster. 
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The above dangers are being greatly magnified by the use 
of leadless cables which some engineers are now advocating, 
for if a cable has a metallic sheathing, it does tend to form 
an earth plate in the soil, to give some small indication of a 
leakage, but without this sheathing there is no possibility of 
any such indications. 

I also note that à remark is made to the effect that the 
earth bonders on to the joint boxes are not of sufficient 
area to carry large currents. | 

- Is it necessary for these bonders to carry large currents ? 

I think not; for if a suitable and adjustable resistance is 
inserted between the earth conductor and its earth con- 
nection a perfect control can be kept over the amount of 
leakage current ; for a fault which will pass a current of 10 
to 14 amperes, can be quickly and easily localised ; of 
course, if the mains engineer is not capable of localising a 
fault until he sees the smoke, and he uses 200 to 300 


amperes to produce this smoke, then he must not be sur- 


prised if he finds signs of heating due to his bonding being 
badly done or of insuflicient area. 

If the above troubles are going to occur, I think it can be 
safely concluded that to bond your sheathing and make it 
continuous will be the better way out of the difficulty. Bond 
the sheathings of all cables together wherever possible ; that 
is, if a service is being connected and a feeder or any other 
cable passes by, bond all together. A system composed of 


three single cables for distributors will be in a much more ' 


healthy condition to deal with the bonding process than a 
T.C. system. | 

A great number of the faults are probably due to the 
neglect of localising small leakages and neglect of testing 
the neutral of a three-wire system. This latter neglect, may 
lead to very serious results. The following is what has 
actually occurred on a three-wire system :—The recording 
ammeter in the earth circuit showed a leakage current of 
about 3 ampere; no one bothered about it. Later a fault 
developed on one of the outers, a resistance was in the earth 
circuit which was to keep the leakage current down to about 
15 amperes; but the actual leakage on one side of the 
system was 150 to 200 amperes. This caused a section of 
the network to be disconnected. After the outer fault had 
been removed, the 3 ampere was still recorded. It was then 
discovered that this small current was due to an earth on 
the neutral and a difference of potential between the earth 
at the supply station, and the fault had maintained this 
small current, and, of course, when the outer went to earth, 
a “short circuit " was set up. 

Test the insulation of the system as frequently as possible, 
and try and find out the cause of every small leakage which 
is recorded. The following method keeps a good check on 
motor consumers who have the frames of their motors 
earthed. See that the earth wire is brought up to your cut- 
outs, and is kept insulated from everywhere else; then 
* earth " it on to your service cable through a small fuse. 
It is then an easy task to occasionally have these fuses 
inspected. 

Watch and test the mains at every available opportunity. 
Treat them with respect, and don't neglect them. If vou 
suspect a joint or a disconnecting box, go and look yourself ; 
don't leave it for a jointer. 

Watch the practical possibilities,’ and not the 
“theoretical probabilities,” and, above all, never put off 
looking for a fault. 

Mains Engineer. 


A Grievance. 


In the “Situations Vacant” column a week or so back 
appeared an advertisement for switch hands, &c., put in by a 
firm some miles from London. 

I was a successful applicant, and received letters stating 
when to start and agreeing to pay me a certain price. 

It seems to me that this particular firm makes a practice 
of offering a price to men and endeavouring to compel them 
to accept less when down there. 

When I arrived to start, I was told they had no 
vacancy for me at the price they agreed to pay me, and 
referred me to a different department, which was quite a 
different work to which I have been used to. 

As ] have a friend who was served the same trick some 


time ago, I think it only right in the intevests of fellow 
workmen (who may be taken in by their methods) to mention 
this as a warning. 

In some cases men may travel many miles to start fon 
these people, and be compelled to accede to their terms 
(which is nothing more or less than a scandalous way of 
obtaining cheap labour), owing to lack of funds to return 
to where they came from. 

Something should be done to stop this. 


Rheostat. 
Walthamstow. 


Rubber Companies of Ceylon and the Malay States. 


Judging from the prices at which certain of these shares 
are quoted on the Stock Exchange, one would naturally be 
led to conclude that these companies have a good future. 
Their capitals are by no means large, so that small returns 
should mean good dividends. But it must not be forgotten 
that these companies are exploiting immature trees. They 
are taking from them, not the natural product—such as 
leaves or fruit—as is the case with tea, coffee, cocoa, &c., 
but their actual life's blood, the sap. It is a question to be 
decided only by botanical experts as to whether or not 
under such unnatural conditions these saplings, for such they 
are, will resist the weakening effects of such a drain on 
their constitution, and yet continue to grow and flourish. 

It is the opinion of the writer that young trees thus tapped 
will gradually weaken and fall a prey to some of those 
fungoid growths which fasten only on the weak, and that, 
therefore, it may not be unreasonable to expect that we shall 
800n hear of a rubber tree blight. 

Of course, we have never yet heard of such a scourge 
from the old rubber-producing districts—e.y., the Amazon 
districts—for the simple reason that the trees there from 
which the rubber is extracted bave long reached maturity, 
and are, in consequence, well able to withstand the strain of 
sap extraction. But such is not the.case with the baby 
trees of Ceylon and the Straits Settlements. As the rubber 
industry has ever been so intimately connected with electrical 
enterprise, the subject of rubber plantations should fall 
within the scope of your journal. The views of other of 
your readers on this subject would be of value. 3 


Brakes and Tramear Accidents. 


Referring to the letters we wrote you recently re brakes 
for electric tramcars, we desire to point out that the car to 
which the accident happened at Swindon was fitted with 
electro-magnetic brakes. 

Out of the three serious runaway accidents that have 
occurred during this year, two of the cars involved were 
equipped with electro-magnetic brakes—viz., at Hudders- 
field and Swindon, while the third—viz., at liiverpool—was 
not fitted with the electro-magnetic brake. 

Estler Bros. 


. London, E. C., June Tih, 1906. 


Inaccurate Electricity Meters. 


When a meter is removed from the premises of a con- 
sumer to the supply authority’s test room and is found in- 
accurate, what may be done? It is the practice here to add 
to or deduct from the account, an amount equivalent to the 
estimated number of units not registered or registered beyond 
the correct amount. This is done whether the removal has 
been occasioned by a complaint on the part of the consumer, 
or by the fact that the account has, in the opinion of the 
supply authority, become abnormal. 

In a case of this kind, besides the state of the meter, the 
average of previous or subsequent registrations on the same 
or another (accurate) meter is taken into consideration. 

A meter may be stopped for a part or the whole of the 
period between successive meter readings, the failure to 
register being due, for example, to a small piece of enamel 
or dirt falling on to the disk and getting wedged under the 
brake magnet, so that the meter is quite accurate when the 
dirt is removed. Js it permissible for the supply authority 
to make an estimate without testing the meter? 
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It has heen pointed ont that there la nothing [n the pro, 
€isional order or in any Act of Parliament, which gives the 
supply authority power to act in this manner: it appears to 
be necessary to appeal to the electric inspector or to the 
Board of Trade. But I venture to say that this is scarcely 
ever done any more than meters are tested by the Board 
before being used for supply purposes (vide El. EC. REV., 
May 18th, 1906, page 794). 

Meters. 


[The views of other correspondents on this difficult ques- 
tion would be acceptable. The proper procedure seems to be 
a matter of considerable doubt.—Ens. E. R.) 


LEGAL. 


CHITTY r. British WestincHouse ELECTRIC, &c., Co., Lrp. 


IN the King’s Bench Division on Tuesday, before Mr. Justice 
Bigham and a Special Jury, Mr. Henry Chitty, electrical engineer 
and inventor, of 4, Lloyd's Avenue, Fenchurch Street, E C., sued the 
British Westinghouse Electrical and Manufacturing Co., of Westing- 
house Building, Norfolk Street, Strand, for damages for alleged 
breach of a covenant, and for the return of au electric dynamo which 
he claimed as his property, or for damages in respect of its loss. 
Defendants denied that they had committed the alleged breach, 
and claimed the machine as their own. 

. Sir Ed. Carson, K.C., Mr. Clovell Salter, K.C, and Mr. J. B. 
Mathews represented the plaintif, and Mr. C. A. Cripps, K. C., 
Mr. Hume Williams. K.C, Mr. A. J. Walter, and Mr. J. G. 
Graham appeared for the defendant company. 


Sir Epwarp Carson, in opening the case, said plaintiff sued - 


the defendant company in' respect of two matters. First for breach 
of a covenant by which defendants undertook in consideration of 
plaintiff disclosing certain inventions which he had made not to 
use those inventions nor to disclose them to others, and he 
(plaintiſf) said that certain disclosures had been made, and the 
defendants had adapted certain of plaintiff's inventions to certain 
machines of theirs. That was the breach of covenant, and Mr. 
Chitty was consequently entitled to damages. The other matter 
related to a separate agreement. by which a macbine, designed by 
plaintiff, was built in defeadants’ works, and plaintitf claimed that 
under the arrangements made the machine was to be his when it 
was finished. When it was fioished the defendants declined to 
give it up, and plaintiff accordingly claimed to bave it 
returned or damages. Mr. Chitty was an electrical engineer 
who for many vears hid been attempting to develop dynamo 
electrical machines, and as far back as 1892 he obtained a 
patent in this country for a certain system of ventilating 
dynamos. The great aim and object of all inventors was to make 
a light machine at small cost giving a great output with the least 
possible waste by sparking. Mr. Chitty had been directing his 
attention to these matters for many years, and he had spent some 
£10,000 upon his efforts. Ia 1902 he had completed at Sir Hiram 
Maxim's works two dynamos, which, according to his idea, ought to 
give, and which be (counsel) thought would be proved to have 
given, a very much larger output than any other dynamo up to that 
date. He brought into that machine not only tbe improvements 
he bad patented in 1902, but many other matters he had discovered 
inthe meantime. On April 23rd, 1902, he had lodged a provisional 
specification in regard to certain matters which were included in 
the machine. He came into contact with a Mr. Spencer, who held 
some subordinate position ia the defendant company’s works, and 
on April 14th, 1902, he received a letter from Mr. R. Beltie'd, 
manager of defendants! patent bureau, suggesting that he should 
appoint an interview with one of their representatives with a view 
to supplying him with such information as would enable the 
Westingbouse Electric and Manufacturing Co. to form an opinion 
as to whether his in vention was one with which tbey should identify 
themselves. Mr. Chitty replied that he should be pleased to make 
an appointment, and to meet their representative to dis- 
cuss matters in a preliminary sense. An appointment was 
made with Mr. Wells, the manager, They were not, however, 
ina position to make a bargain without plaintiff disclosing the 
secrets of his inventions, and as there was, of couree, always the 
danger that certain of the matters might be used by the parties to 
whom they were confided. plaintiff said that before he told or 
showed them anything. he must have a strict covenant that they 
would not use any technical knowledge or information. which he 
gave in the event of matters being off between them. Accordingly, 
a deed of covenant was entered into upon October 15th, 1902. 
Plaintiff did not complain that anything which the defendants had 
used was in breach of any patent of his. If that had been so, he 
would have had his remedy in an action for infringement of his 
patent. By that deed the plaintiff covenanted to allow the 
defendant company to test the machines constructed by him, and 
the company covenanted not to directly or indirectly disclose or 
give information to any persons as to the said improvements, the 
method of construction of machines, or any special technical know- 
ledge communicated or ascertained in the course of the investiga- 
tions and testing, or to use the same in any way. The jury would 


get nothing. 


aopreciate the oaro plaintiff took of tho contract which the 
defendants wero willing to enter into. Tha whole meaning 
uf it was that if they did not come to terms after the tests, 
defendants were not to have the benefit of any knowledge 
or information or invention, which they might acquire 
from plaintiff in the course of the tests. That was a per'ectly 
fair and reasonable contract, and he thought the jury would come 
to see, when thoy learned what had happened, the plaintiff was 
wise in baving the good sense to cause such a deed to be entered 
into. Shortly after the agreement was centered into, plaintiff was 
put into communication with Mr. Belfield, manager of defendants’ 
patent burean, with the purpose, no doubt, of his disclosing, as he 
did, many of the secrets in connection with his inventions, and 
when he had disclosed them, Mr. Beltield suggested to him that 
he should enter into an agreement to allow the defendant company 
to use, free of charge, any patents which might be taken out in the 
course of the investigations for two vears. Plaintiff absolutely 
refused, preferring to rest on the agreement of October 15th. 
After the agreement had been entered into, he removed his dynamo 
electrical machines from Sir Hiram Maxim's works to the defendant 
company's works at Trafford Park, Manchester. He explaincd 
them to the defendants, and disclosed to them and their experts all 
his improvements, not merely the improvements under the 
patents, but certain special features which had been introduced 
and which had not been in use hitherto by the defendants. The 
machines were tcsted, and he believed that there was a question 
whether they were good or bad. Mr. Chitty would abundantly 
prove that the te.ts were highly satisfactory, but except as a 
collateral question, the question of whetber they were good or bad, 
or whether they turned out to the satisfaction of the defendants, 
had nothing to do with the case, because the defendants had no 
right whatever to use any portion of the information or technical 
knowledge which had been given them iu the course of the negotia- 
tions and tests. The only question in the case was Whether 
defendants applied to their own use certain information tbey 
acquired in tbe course of the negotiations. On November 13th the 
whole matter was explained to Mr. Wells, the manager, and on 
December 14th a second agreement was entered into. The de- 
fendants were to construct under the instructions of plaintiff, and 
from designs prepared by him, a motor combining the 
essential features of his inventions, and to pay plaintiffs 
expenses in preparing the designs and in superintending the 
construction. At the time that agreement was entered into Mr. 
Wells said that the motor would be plaintiff's when made. Defen- 
dants, of course, would be unable to make any use of it under the 
previous agreement. When they had appropriated certain of 
plaintiffs inventions they snid the machine was theirs, because 
they built it. Plaintiff, who bad spent 15 months upon it, was to 
It was upon that agreement that the second claim 
was founded. Plaintiff said that he ought to have the machine, or 
that, as a matter of business between them, they ought to share. 
The two dynamos were completed in March, 1903. According to 
plaintiff the tests upon them were absolutely satisfactory, but on 
March 27th Mr. Malcolm MacLaren, one of defendants engineers, 
made a report, in which he found considerable fault with them, 
and. on the whole, reported unfavourably upon the machines. That 
rcport was not accepted by plaintiff, who sent in an analysis, 
pointing out serious errors. Notwithstanding that report defen- 
dants went on for another year or 15 months trying to get 
information, and as late as three months after that report they 
put into plaintiffs hands au order for tbe crection under 
his guidance of a — turbo-zenerator. It was to be con- 
structed at their expenses under his supervision and 
from his drawings. Plaintif!s great object was to improve the 
system of ventilation in the generators. He had what he called 
secondary ventilating devices, and he disclosed to defendants 
certain ventilating plates of thin sheet-steel standards. It had 
always been necessary to put in certain plates with a view to creat- 
ing a draught of air through the machine, so as to keep it cool. Up 
to the time plaintiff came into the business, defendants had always 
been accustomed to use heavy and costly solid-cast ventilating 
plates, in which the vanes were solidly cast, and they did not supply 
nearly as much draught as plaintiff's improvement, which they said 
defendants had now adopted. ‘The great benefit of plaintiff's 
invention was that it was easy and cheap of construction, it was 
much thinner and lighter, and it was more effective. Instead of the 
vanes being solid, plaintiff invented the device of punching through 
a tongue, on which he constructed the vanes. This invention was 
disclosed to defendants, and he thought he would be able to show 
that they had deliberately taken and applied it to a large number 
of their machines in breach of their agreement. On February 2nd, 
1903, plaintiff took his drawings for these ventilating plates into 
defendants’ patent bureau, and he bad no reason to doubt that 
defendants were acting perfectly bond fide in the matter till he heard 
some time in the month of May that they were beginning 
to use the ventilating plates, or plates formed on the same 
principle, in some of their machines. Upon April 20th, 1903, 
Mr. MacLean, who was in defendants’ employ, actually sug- 


. gested that he should take out a patent for a new and almost 


identical style of ventilating plate, altbough under their agreement 
defendants were bound to take out patents in plaintiff's name. 
Mr. Cachemaille, who was in the patent bureau, however, asked 
what about Mr. Ohitty's ventilating plate; and, when the matter 
was submitted to Mr. Wells, he suspended all further action on 
Mr. MacLean’s invention until further instructions, in order that 
there should be no question arise as to the company in any way 
interfering with plaintiff's invention. No further instructions were 
given, and nothing was done towards filing specifications on behalf 
of Mr. MacLean. Thus they had the plaintiff bringing his venti- 


lating plate into defendants’ office in February, Mr. Macheau sub- 
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sequently sending in drawings and specifications, and defendants 
saying they would not go on with it, having regard to the previous 
drawings furnished by plaintiff. Notwithstanding the admitted 
state of facts, however, the defendants, on their own admission, 
had been using these ventilating plates, for which they could not 
get a patent, having regard to the previous drawings and designs 
made by Mr. Chitty. It seemed to him that the jury would have 
no difficulty in coming to a decision as to who had a right to the 
ventilating plates. When plaintiff ascertained that they were 
being used, he wrote to Mr. Wells, the geucral manager, on May 
26th, complaining; but he got no answer or explanation, and he 
then instructed his solicitors. Sir Edward then drew the jury’s 
attention to defendants’ answers to certain interrogatories, con- 
tending that they amounted to an admission that prior to the 
date of their agreement with the plaintiff they had never 
manufactured anything but heavy cast metal plates. They had 
even to admit that they had not one particle of information in 
their office. | 

Mr. Justice BiaHAM : No, that is just what they don't admit. 
They say they never used these things (the improved ventilating 
plate), but they do not say they had not information in their 
offices. i 

Sir Ep. Carson said it was certainly curious, if they knew of them 
in their offices, that they never used them, and that as soon as they 
received the information from plaintiff they did begin to use them. 
The machines in which these plates had been put, brought in some- 
thing like £228,000. They were a distinct improvement and of 
distinct use or they would never have been put in. There were 
two other branches of invention which Mr. Chitty brought before 
the company. He had an arrangement of auxiliary poles and 
windings to regulate thc current so as to prevent sparking. He 
did not profess that it was a new matter or that he had invented it, 
but it nha not~been used by dynamo manufacturers, and certainly 
the defendants had never used it. He brought it to their notice, 
and they admitted that it had never been used by them before. 
Plaintiff had, however, invented a certain arrangement of slots in 
the pole-piece, placed parallel to the axis of rotation, the object of 
which wasto prevent cross-magnetisation ;and this in combination with 
the sparkless commutation was a most important invention. In May, 
1908, when they had had considerable experience of his ability, 
defendants asked plaintiff to design and  superintend the 
construction of a certain turbo - generator which they were 
going to erect at the Savoy Hotel. He made all the necessary 
drawings, and the machine was constructed under his supervision. He 
introduced the sparkless commutation and the arrangement of slots. 
They had got provisional protection here and in certain other coun- 
tries, but when they went to Germany, where they made closer 
investigations, they found that there was either an existing patent 
or an application for a patent which was held in some way or other 
to prevent the plaintiff from obtaining his patent in Germany. 
Defendants advised him for the present to withdraw the application, 
because if it had been unsuccessful the whole thing -would have 
become public. But, having found that out, they brought over to 
this country a Mr. Beyer to construct a turbo-generator—there were 
four altogether ordered for the Savoy Hotel—and it was clear 
that having got the knowledge, the plaintiff could not get 
his patent in Germany. They thought that under their 
agreement they had a right to adopt the sparkless commu- 
tation and the arrangement of slots to their own work. 
Concluding, Sir Edward said the defendants were a rich company 
which could set plaintiff at defiance. They kept the machines, 
dismantled them, so that they looked like a failure, and he was 
left, after 15 months with them without any exhibition of success so 
far as they were concerned, whilst they had put into 219 (?) of their 
machines the very improvements they had got from his technical 
knowledge and information. The machines that the defendants 
could not retain were now an absolute success, and were by far the 
best and cheapest machine, giving the greatest possible output of 
electrical energy upon the market. The defendants, of course, had 
got all they wanted. They had had the advantage of plaintiff's 
skill and information for a year, and he bad not got a penny. He 
asked the jury to say what was the value of the information he had 
given and which defendants had appropriated in breach of their 
agreement. 

Mr. H. T. CnirrTy, examined, said he was a civil engincer, and 
had devoted a considerable amount of money and rescarch in con- 
nection with dynamo-electric machines. He had patented a device 
in 1892, and had improved on that in 1902. In the patent of 1892 
ventilating passages were carried right through the pole-pieces. 
The object of the 1892 patent was the ventilation of the dynamo, 
which was to get rid of the heat which was generated. It was 
desirable to get rid of the heat because the heat limited the out- 
put, and & machine was priced according to the output or the work 
it would do. The better they were able to get rid of the heat loss 
in the machine, the higher would be the rating in that machine. 
The practical harm the heat did was this: You had to 
rate the machine at such a load as was limited by the 
temperature rise specified. Mechanical power had to be con- 
verted in this machine into electrical power. He patented 
a device in 1892, and in April, 1902, he got provisional 
protection for an improvement or development in the ventilating 
Scheme. In the course of his researches, he also devised other 
improvements. In 1902 he constructed two dynamo-clectric 
machines—at least they were built under his supervision at the 
works of Sir Hiram Maxim. These machines contained his 
ventilating improvements, and certain of his other improvements. 
In addition to the ventilation difficulty, there was difficulty in 
relation to the distorting effect of the armature current. He had 
devised a system of slots, which was, in his judgment, likely to 
reduce that difficulty, There was also a third matter, viz., the 


means of getting good commutation, that was to say, sparkless 
commutators. That was done by the use of a system of auxiliary 
poles and pole windings. The auxiliary poles were used in the 
two machines in question, but the system of slots just referred to 
was not used, but there was a partial equivalent in a central 
division right through the pole-pieces. After some preliminary 
correspondence, he had an interview with Mr. Wells, the manager 
of the defendante’ works, on June 5tb, 1902. At that interview, Mr. 
Wells asked witness to explain to him not only the results, but how 
those results were obtained—the results in point of output. He 
gave Mr. Wells the results of the outputs obtained by experiments 
with other machines he had had constructed years previously. The 
experiments showed that a machine of his which weighed 8 or 
9 cwt., could give as much output as any other weighing 40 
or 50 cwt. He had at the date of the interview, one invention 
protected and published, and an improvement on that which was not 
published. He explained to Mr. Wells that there were a number 
of matters which he had not protected, and he declined to give him 
any information as to how he acquired those results, and said that 
until he was protected, he could not disclose these. He told him that 
until he got something in the nature of a covenant, be could not give 
any information except such as he could obtain from his. patent. 
He told him that he had discovered other ideas not embodied in 
the two machines. Ultimately, it was agreed that there should be 
a deed of covenant, and it was prepared on October 15th, 1902. 
After that had been executed, he sent his two machines to the 
defendants’ works at Manchester. Besides that he had made dis- 
closures of his patents and ideas to the Westinghouse Patent 
Bureau. 

Mr. Cripps said that the Westinghouse Patent Bureau was not 
part of the Westinghouse Co. 

Examination continued; he told Mr. Wells that certain of his friends 
were proposing to form a syndicate to acquire the foreign and Colonial 
patents, and were prepared to “ put up £3,000 or £4,000. Mr. Wells 
proposed that the Patent Bureau should acquire the patents, the 
defendant company finding the money. He disclosed to the Patent 
Bureau all his discoveries and ideas in general terms, but he could . 
not say that he disclosed everything in minor details. He disclosed 
his improvements in the ventilating system, and they prepared his 
complete specification, and he mentioned several other matters to 
them before any tests were made at the defendants works. The 
Patents Bureau made a number of applications in his name for 
taking out patents. He had a conversation with Mr. Wells at the 
Queen's Hotel as to the machines and tests which had been 
made, and as to the various improvements he had made 
and not included in the machines in question, and it 
was suggested that a new machine should be built embodying all 
these features, and also the other improvements which he had 
explained, and this resulted in the agreement which was 
drawn up on November 14th. By that agreement witness had 
to assign one-eighth interest in the patent. In pursuance of that 
agreement an experimental machine was built at the defendante’ 
works, and some adjustments and alterations were made under 
witness’s supervision in the two machines built at the Hiram-Maxim 
Laboratory. After the first of the tests he was handed a copy of 
Mr. MacLaren's report, by defendants’ works manager. On the 
whole it was a very unfavourable report. It was dated March 17th, 
1903. The tests of his two machines showed very good results. 
The first test, on March 24th, 1903, extended for seven nours with 
a fairly constant load kept on the whole time. It was a test to 
find out to what degree the machine would heat up under a given 
load. An ordinary macbine of the same weight and size would 
probably do 20 xw., but his machine was actually running with 
50 kw.—two and half times as much as an ordinary machine. 
The next test was made on April 2nd of that year. The substantial 
result was that the machine ran with nearly 150 kw.—an enormous 
load for such a machine. The load was on for about 15 minutes, 
and the commutation was very good. They had the third test on 
May 16th, 1903, the result being very similar to the last. The 
defendants declincd to give up to him the machine made under 
the agreement of November 14th. He valued it at what it would 


cost him to replace it. He put an estimate of £1,500 upon it, but 


in reality he could not get it built for that. In addition to this, 
he disclosed secondary ventilation devices. He disclosed to. the 
defendants the method of constructing the ventilating plate. In 
May he was informed that an attempt had been made to obtain a 
patent for one of his inventions, and he put the matter into the 
hands of his solicitors. The price of the dynamo varied according 
to the output, and the latter was increased by his methods, and, 
therefore, it would give a greater selling value to the machine. 
He did not claim any invention as to the auxiliary poles and 
windings. At the date of the deed, the system of auxiliary poles 
and windings was not uscd in practice by any manufacturer. He 
used his plan of slots to prevent distortion or cross induction. 
He fully disclosed this combination. 
The hearing was adjourned. 


(To be continued.) 


FOLKESTONE ELECTRICITY SUPPLY Co. 


AT the Folkestone Police Court, last Saturday week, this company 
was fined £3 and 13s. costs for breach of the Factory and Workshops 
Act, by not producing the general register when requested to do so 
by the Government Inspector on April 27th, 
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PARLIAMENTARY. 


L.C.C. Electric Supply Bill. 
(Continued from page 918.) 
TUESDAY, JUNE 12TH. 


THE Select Committee of the House of Commons which has this 
Bill under consideration resumed its sittings on Tuesday, when 
Mr. Balfour Browne, K.C., opened the case for the Electric Supply 
Companies by calling Mr. John Conacher, manager of the Metro- 
politan Co. 

Mr. CoNACHER put in a number of tables on behalf of the 
companies, One of these tables showed that their authorised 
capital amounted to £18,550,013. The total paid-up capital 
was £12,622,633, leaving a balance unissued of £5,927,350. The 
loan capital was at rates varying from 34 to 5 per cent. The 
Mctropolitan Co. had authorised share capital powers of £1,500,000, 
and of this £1,380,605 had been paid up. The loan capital was 
£1,500,000. Of this £220,000 had been borrowed at 44 per cent., 
and £250,000 at 34 per cent. The capital expended by the com- 
pany was £1,696,007. Another table put in by the witness showed 
the units sold for all purposes by the companies in each year from 
1893 to 1905 inclusive, together with the revenue received there- 
from (less bad debts) and the average price per unit. From this 
table it appeared that in 1893 the units sold were 10,232,958 ; the 
revenue was £265,259, and the average price 6:22d. In 1900 the 
number of units sold was 53,191,221, the revenue £1,001,348, and 
the average price 4'52d. In 1905 the figures were 119,546,734 
units, £1,615,259 revenue, and 3:24d. the average price. 

Mr. ConacHER put in a copy of the following letter, addressed to 
the Board of Trade by the London electric supply companies :— 


London, J/ecember 21st, 1905. 


Sir,— We, the undersigned, being the whole of the electric supply 
companies of London, are of opinion that the advantages of cheap 
generation of electricity could speedily, and at a relatively small 
addition to capital already expended, be given throughout the 
whole of London if Clause 11 of the Supply of Electricity Bill, 
introduced by your Department into the House of Commons last 
session, after having been passed by the House of Lords inthe previou 
session, were to become law. Many of the undersigned companies 
already possess large generating stations, favourably situated and 
equipped for economical generation, and for wide distribution of 
ebergy throughout the several districts of London in or near which 
they have been erected, and if the provisions referred to become 
operative, the other and smaller companies, and the Metropolitan 
Borough Councils, who, by reason of the restricted nature of their 
supply areas, are unable unaided to obtain the advantages of 
generation on a large scale, would be placed in a position to share 
in those advantages with a smaller ontlay of capital and with less 
disturbance of streets than would be obtained by any other method. 
We therefore beg very respectfully to suggest to the Board of Trade 
that they should, at an early stage of the ensuing session, submit to 
Parliament & short measure embodying, as regards the London com- 
panies, the provisions of Clause 11 of the Bill of last session; and 
also, if considered desirable, Clause 10 and Sub-sections 2 and 3 
of Clause 8. We beg further to suggest the desirability of apply- 
ing to all London Electric Supply Companies the provisions of 
Sec. 21 of the County of London Electric Supply Co.'s Act, 1905, 
and Sec. 27 of the Metropolitan Electric Supply Co. (Various 
Powers) Act, 1905, with respect to the supply of energy for the 
purpose of haulage or traction. We shall be pleased to arrange at 
any time for a deputation to wait upon the President if he should 
desire to have further information from the companies.— We are, 
Sir, your obedient servants, 


Brompton and Kensington Electric Supply Co., Ltd. 

Charing Cross, West End and City Electricity Supply Co., 
Ltd. 

Chelsea Electricity Supply Co., Ltd. 

City of London Electric Lighting Co., Ltd. 

County of London Electric Supply Co., Ltd. 

Kensington and Knightsbridge Electric Lighting Co., Ltd. 

London Electric Supply Corporation, Ltd. 

Metropolitan Electric Supply Co., Ltd. 

Notting Hill Electric Lighting Co., Ltd. 

St. James’ and Pall Mall Electric Light Co., Ltd. 

South London Electric Supply Corporation, Ltd. 

South Metropolitan Electric Light and Power Co., Ltd. 

Westminster Electric Supply Corporation, Ltd. 


The Secretarv, Board of Trade, 
Whitehall, S. W. 


To this letter Mr. Pelham had replied to the effect that the 
Board was considering the propriety of proceeding with the Supply 
of Electricity Bill this session, and in the event of their doing so 
would consider the question of providing for the supply of elec- 
tricity to railways, tramways, &c., in addition to the other questions 
referred to in the letter. 

(To be continued.) 


London Outer Circle Railway. 
(Continued from page 901.) 

Sin J. DovcuTv's Select Committee of the House of Commons, 
which is considering this Bill, resumed its sittings on Tuesday. 

Mr. ERSKINE PoLLOck, K.C., stated that the Brentford Gas 
Co. had withdrawn its opposition to the scheme pending the 
consideration of a clause which had been submitted by the pro- 
moters. The clause, counsel said, was without prejudice to the 
right of opposition if the Bill should reach the second House. 


- full list of prices is given. 


Bir RALPH LITTLEB, K.C., then opened the case for the opponi 
tion of the London and North-Western and North London Railway 
Companies. It. was ludicrous to suggest that there could be a 
through circular system of trains from one system to another. 
Although the line would, he considered, be unsuccessful, it would 
certainly take some traffic from the North London Line, and there 
was nothing worse for a railway company than having an 
impecunious neighbour troubling it. The circular route met no 
public want, and throughout the whole of the 33 miles of route there 
had been no resolation of any public body in favour of the 


scheme. 
(To be continued.) 


Third Readings.—In the House of Commons on June 7th the 
Baker Street and Waterloo Railway Bill, the Lancashire Electric 
Power Bill, and the St. Pancras Electricity Bill, were read a third 
time. 

In the House of Commons last Friday the following Bills were 
read a third time:—London County Council (Tramways and 
Improvements) Bill, Lancashire Tramways (Extension of Time) 
Bill, and the Metropolitan District Railway Bill. 


BUSINESS NOTES. 


An Interesting Turbine Experience.—We gather 
from a note in Engineering that the large 5,500-Kw. turbo-generator 
of the Willans & Robinson type, supplied,to the Kent Avenue 
station by the Allis-Chalmers Co., of Milwaukee, has been sub- 
mitted to a very severe test of its mechanical strength. By some 
accident a large jack-knife was left inside the turbine before it was 
closed up, and the machine ran with this obstruction inside it, a 
knife blade being wedged between the stator and rotor. "This con- 
dition of affairs lasted for nearly a month, the maximum load taken 
being 9,800 xw., whilst on occasion the load averaged 8,000 Kw. for 
14 hours. Upon opening up the turbine the obstruction was dis- 
covered. It was found that a piece of steel from the knife had 
been wedged into such a position that it had acted like a lathe- 
tool, and had turned a groove on the drum g in. deep by 8 in. wide. 
This bad loosened the caulking strip which held the ring of blades 
in place, loosening the latter, so that the channel-shaped shroud 
ring, which is riveted over the ends of the blades, came into 
contact with the fixed cylinder, with the consequence that its 
flanges had been almost worn away. Nevertheless, not a single 
blade came out, and, as stated, the turbine continued to work 
under, at times, an enormous overload. The incident is quoted by 
our contemporary as a striking testimony to the mechanical 
efficiency of the system of holding the blades introduced by Captain 
Sankey, which is that adopted by the builders. As it was not 
feasible at the time of the discovery to lay the turbine off long 
enough for permanent repairs, the damaged ring was merely 
removed, and the cover being replaced, the turbine was immediately 
set to work again. 


Catalogues and Lists.—Messrs. Crompron & Co., 
Lro., Salisbury House, E.C.—Two new catalogues, one (No. D 27) 
setting out in convenient form the various data and descriptive 
matter concerning their alternating-current generators and motors, 
sub-station converters, induction motors, polyphase motors, trans- 
formers, main switches, motor panels, &c. ; the other (No. S 8) gives 
fully illustrated details of the company’s switcbgear, including 
main and change-over switches, lever switches, circuit-breakers, 
cut-outs, fuscs, battery-regulating switches, and so on. 

: British TxHomson-Houston Co., LTD., Rugby.— Illustrated 
pamphlet No. 197, giving detailed description of, and tabulated 
data concerning, their type D A continuous- current motors and 
generators. No. 196 is devoted to the Meridian lamp No. 4, which 
was recently referred to in our pages. No. 195 describes the com- 
pany's rheostatic controllers, giving tabulated figures for their use 
for crane and hoist work, for machine tools, printing presses and 
mining locomotives, and particularising resistances for use with the 
controllers. A sheet has also been issued for filing with these and 
other lista as an index to current pamphlets. 

Messrs. KELVIN & JAMES WETTER, Lorp., 66, Victoria Street, 
S. W. New pamphlet giving full particulars of, and method of using, 
the Kelvin ampere balances and watt balances. This is the four- 
teenfh edition of this pamphlet, which was published when the 
firm originally put this instrument on the market; it has been 
brought up to date, and gives full particulars of the latest types of 
balances, embodying all the various improvements that have 
been introduced to facilitate manipulation and to make the 
instruments suitable for modern requirements. In order to facili- 
tate the reading of the instrument when used on a circuit witha 
slightly varying load, dashpots have been fitted on some types of 
balances with satisfactory result. The Board of Trade pattern of 
this instrument is also illustrated. Owing to the extended use of 
alternating current, fuller particulars are given of the watt balances 
and the method of connecting same in circuit with the resistance 
usually supplied, and the moving coils of these instruments are 
now so designed that the self-induction is reduced to a minimum. 
Fuller particulars are also given of the use of composite balances 
as an amperemeter, voltmeter and wattmeter, and various improve- 
ments have been introduced to facilitate these measurements. A 
Information is also given about the 
overall and shipping sizes and weights of each balance, and this 
will be of particular value to foreign clients. A list appears of 
some of the users of these instruments for laboratory, central 


qe "—-677 7 


960 


THE ELECTRICAL REVIEW. 


(Vol. 88. No. 1,490, JUNB 15, 1906, 


station and test-room work. The firm will be glad to send copies 
of this list to any of their clients. 

ZURCHER TELEPHONGESELLECHAFT.—We have received a leaflet 
bearing this name, describing the advantages of a new microphone, 
but giving no particulars of its construction. : 

Msssrs. Davipson & Co., Lrp., Sirocco Engioeering Works, 
Belfast.— Four recently issued publications: No. 2,002, giving a 
full description with illustrations and test curves, also tabulated 
data of outputs, weights and dimensions of their Sirocco centrifugal 
fan; No. 2,000, dealing in similar style with Sirocco fans for forge 
fires ; No. 2,003 supplying like information concerning electric pro- 
peller fans for continuous current; and No. 1,001, which is an 
attractive 32-page brochure entitled The Mechanical Ventilation 
of Mines,“ in which are described éxamples of installations of 
surface and underground fans, also centrifugal mine fans. These 
lists are all well printed and illustrated. 

SrgMENS Bros. Dynamo Works, Lrp., Westminster, S. W.—'l'wo 
new publications.to be placed on their file for reference :— Circular 
YM111, giving a general description of the various types of crane 
controllers made at the Stafford works, and pamphlet YM14 
describing the construction of their standard UR“ alternator, 
and giving data of weights and dimensions. This pamphlet is 
illustrated with views of machines recently constructed. At the 
end a few views of specially large machines of other types are also 
shown. | 

Messrs. ARCHIBALD J. WRIGHT, Lrp, Leyton Green Road, N.E. 
—lIllustrated circular showing, and giving prices of, a variety of 
automobile accessories and electrical instruments. 

ELECTRICAL Power STORAGE Co., LTD., London, E.C.— Price 
list particularising their small storage cells; also Section C 
pamphlet giving information and prices concerning the ''Epsco " 
ignition batteries. 

Messrs. RicHARD Woops & Co., Sanctuary Chambers, West- 
minster, S. W. — Well illustrated publication containing description 
of the Hyde electric elevators, which are manufactured by the 
Hyde Electric Manufacturing Co, Ltd., of Hyde, Manchester. 
Messrs. Woods are sole agents for the firm for London and the 
South of England, and they will send copies of the brochure to 
engineers or architects who are interested. Particulars are given 
of the general design, details of the reduction gearing, system of 
contro], methods of operation, &c. 

Mr. Doveras WELLS, Brussels.— Illustrated catalogue (in 
French) particularising tbe manufactures of the Mica Boiler 
Covering Co., Ltd., for whom he is agent. 

Messrs. CHAMBERS, Scorr & Co., Dalziel Engineering Works, 
Motherwell, N.B.—An eight-page list of half-tone illustrations 
showing their cranes, including electric overhead and travelling 
cranes, steam and electric derrick, hydraulic jib and portable hand 
cranes. 

' Messrs. C. F. ADOLPH & Co., 31, Great Sutton Street, Clerken- 
well, E.C.— Circular stating prices of " M" pole-finding paper. A 
second list describes their new ''Reliable" pole indicator, which 
consists of two electrodes enclosed ju a transparent glass tube 
containing an electrically sensitive liquid. The negative elec- 
trode at once turns vividly red on connecting the wires of - different 
polarity to each end of the instrument. This indicating colour dis- 
appears again immediately after disconnection. 

GENERAL ELECTRIC Co., Lro., London.—List giving particulars 
of a number of their leading lines in electric light fixtures, which 
they are offering at specially reduced prices for quantity orders, The 
company has also issued a new sale list of artistic electric light 
fittings, which are being offered at reduced prices, they being 
patterns which are not illustrated in the present edition of their 
catalogue, and for which therefore the demand does not warrant 
holding them in stock. We are informed that the reductions in 
prices in many cases range up to almost 100 per cent.,“ which we 
suppose means they are given away (is there a discount off that ?)— 
but we leave our readers to find that out for themselves, as we are 
ungble to discover reductions of this magnitude. 

Tar British ELECTRIC CALIBRATED FUSE Co., 14, Golden Lane, 
E.C.—16-pp. catalogue containing description, prices and illustra- 
tions of their various types of fuses, including ''Pyrotin fuse 
wire and strip, Mordey enclosed fuses, porcelain handle switch 
fuses, magazine fuses and fuse carriers, &c. 

MEssrs. Pu. BONVILLAIN & E. RoNcERAY, Paris-Aubervilliers.— 
40 pp. illustrated pamphlet describing in English their universal 
system of machine moulding. An automatic sand-mixing and 
crushing machine working with wet sand ; a new process of making 
pattern plates; the universal moulding and sssembling machines 
and their operation— all these are particularised, and illustrations 
are given of a number of sample pattern plates for railway, dynamo 
and tool work. 


For Sale.—Hereford County and City Asylum Author- 
ities invite tenders for the purchase of glass accumulator boxes, 
&c. Messrs. W. DENNY & Bros., Dumbarton, are offering for sale 
the plant, &c., at Kirkton Hill electric light station. Some par- 
ticulars appear among our advertisements to-day. 


Book Notices.—7rain Lighting: A Description of 
the Leitner-Lucas System.—This is a 74-page book containing 
an exhaustive account of this system, about which a good 
deal has already been published in the ELECTRICAL REVIEW. 
The system, its principal adjuncts and advantages, are all stated 
in detail with many illustrations, and particulars are also 
set out of the three months’ sealed test on the G.W. Railway. 
Instructions for setting up complete equipments are followed by a 
detailed technical description. The licensees are Messrs. Accumu- 
lator Industries, Ltd., of Woking, the sole concessionaires being 
Messrs. G. D. Peters & Co., of Moorfields, London, E.C. 

Messrs. Archibald Constable & Co, will shortly publish a book 


entitled ' Chemistry of Paints and Paint Vehicles,” by C. H. Hall. 

We have received from the Health Resorts Development Asso- 
ciation (2, Gray’s Inn Road, E. O.) a further batch of interesting 
and useful holiday resort handbooks. "These relate respectively to 
Lowestoft, Weymouth, Llandrindod Wells, Leamington and 
Clifton, and are all published for the Town Councils. We may 
again add that our readers can obtain copies by writing to the 
town clerk of any of the places named. 

We have received a copy of the June quarterly issue of the 
Rhodesia Review. From a perusal of its various articles on Rhode- 
sian mining and finance, we should think it a most interesting and 
valuable magazine for all who have put money into Rhodesian 
companies. 

Report of the Electrical Railway Test Commission of the Loui- 
siana Purchase Exposition. New York: McGraw Publishing Co. 
$6.00 net. 


Trade Announcements.—Messrs. W. H. ISHERWOOD 
AND Co., of Carlton Mills, Leeds, have just taken over the switch 
and fuse manufacturing business hitherto 
carried on by Messrs. Franklin and 
Isaacson, of Great Wilson Street, Leeds. 
The latter firm is now confining itself 
to oil and petrol motor manufacture. A 
specimen of Messrs. Isherwood's switches 
is shown in the accompanying illustration. 
Messrs. E. P. ALLau & Co. have 
appointed Messrs. T. Hood & Co., of 
26, Bath Street, Bristol, their sole selling 
agents for the West of England and 
South Wales; Messrs. R. A. Fullerton 
and Co., of 116, Hope Street, Glasgow, 
are representing them in Scotland; and 
Messrs. Fenwick Reay & Co., of 50, 
Granger Street, Newcastle-on-Tyne, in 
the Northumberland and Durham area. 
Messrs. Kramos, Lro., of Bath, have 
just opened a head sales office and show- 
rooms at 169 and 170, Shoreditch High 
Street, E.C. All correspondence should 
be addressed there in future. 

In order to provide additional capital for increased business, the 
Electric Heating Co. has been converted intoa limited company, 
under the style of the PHanrx ELECTRIC HEATINd Co., Lp. 
The company are the sole makers of the Phoenix electric heating 
and cooking appliances. Though the staff has been largely increased, 
the technical management remains as before. In addition to the 
present showrooms at 3, Holborn Place, further showroom accommo- 
dation is being provided at No. 116, Great Portland Street, W. 
All communications should be addressed to the general manager 
of the company, 3, Holborn Place, W.C. 

The New BrotHerton Tuse Co., Lrp., have removed their 
Glasgow offices and warehouse to 198a, St. Vincent Street, under 
the management of Mr. R. S. Hunter. A large stock of conduit 
tubes and fittings is held there. 

Messrs. MacagrNEY, McEtroy & Co., LTp., are removing to 
more spacious and convenient offices at Caxton House, Westminster. 
All letters should be addressed there after 23rd inst. 


Dissolutions and Liquidations.—SovTH LANCASHIRE 
ELECTRIC TRACTION AND Power Co., Lrp.—A meeting is to be 
held on July 9th at 24, North John Street, Liverpool, to hear 
an account of the winding up from the liquidator, Mr. W. H. 
Alexander. 

Tua District EvEctrRic Co., 39, Berry Street, Wolverhampton. 
—Messrs. L. Stallybrass and L. S. Aldridge have dissolved partner- 
ship. Mr. Aldridge will continue the business under the old name. 


Robertson Sports.—On Whit Monday the employés of 
the ROBERTSON ELECTRIC Lamps, LTD., from Brook Green, 
Hammersmith, held their first sports on their new and spacious 
ground at Old Oak Road, Shepherd's Bush. This ground has been 
provided as & continuation of the social club, so that sports and 
other outdoor amusements can be enjoyed by the club members. 
The social club, which has been in force for about two years, and 
which has had a very successful run, formed a committee to provide 
outdoor amusement, and when their wants were placed before the 
directors they were met in the usual liberal way. The firm paid 
for this ground, and built a large pavilion and dressing rooms, and 
made many improvements. On Tuesday last week there were 
between three and four hundred present, mostly ladies, and the chief 
events were a 100 yd. bandicap, a 4 mile handicap for men, and a 
50 yd. handicap race for the ladies. There were a large number of 
entries for these, and other interesting items on the programme 
included three-legged race, egg and spoon race, tbread-needle race, 
skipping, tug-o’-war for the ladies, and the usual races for the . 
men. Besides these sports there were tennis, croquet, quoits, 
cricket, swings, &c. The prizes were presented by the works 
manager, Mr. C. Wilson. 


The New Waring’s.—The new premises in Oxford. 
Street built for the concentration and development of the business 
of Waring & Gillow, Ltd., were thrown open for a Press view on 
Saturday last, and during the current week are open for inspection 
to holdcrs of tickets which were to be had for the asking. The 
galleries are particularly interesting to every one connected with 
electric lighting owing to the immense variety of arrangements 
and fittings, many of them novel and unique. These have been 
devised to suit the varied styles of the large number of rooms 
shown completely furnished as demonstrations of what the firm can 
do in the way of combining good taste and economy. Not only 
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complete rooms, but model houses are exhibited in the endeavour 
to simplify the business of house furnishing for beginners. These 
show how & bouse can be furnished for. £100, £200, £300, £500 and 
£750 respectively, the style in each case being selected with the 
object of obtaining the best possible effect for the stipulated out- 
lay. Needless to say, the lighting of these specimen houses shows a 
diversity of treatment and a variety of effect. In the electric light 
fittings department of the business a more concentrated display 
will be found of electroliers, brackets, pendants and other requisites 


for house lighting. 
Turbo-Alternators.— The alternator selected by the 

Leeds Corporation to be coupled to the Willans turbine is of Dick, 
Kerr's manufacture. The success achieved by this firm in the 
design of high-speed alternators suitable for coupling to turbines is 
evinced by the fact that they have supplied or have under con- 
struction machines for the following authorities :— 

Glasgow Corporation, four 8,000-x w. sets. 

South Metropolitan Electric Supply Co., Ltd., two 1,500-kw. sets. 


Leeds Corporation, one 8,000-kw. set. 
Lancashire and Yorkshire Railway, one 8,000-k w. set. 
Islington Borough Council, one 1,600-kw. set. 
Metropolitan Electric Supply Co., one 8,000-xw. set. 
Bristol Corporation, two 1,000-xw. sets. 

Midland Electric Power Co., two 1, 500-K Ww. sets. 
Drake & Gorham, one 750-xw. set. 

West Ham Borough Council, one 1,500-xw. set. 


B.T.-H. Contracts.—The Warrington Electricity Com- 
mittee has accepted the tender of the BniTIsH THomson-Hovston 
Co. for the supply of alternating-current motors for the next 12 
months. The Wallasey U.D.C. has accepted the same company's 
tender for a 12 months’ supply of electricity meters for alternating 
current, suitable for 100 and 200 volts. 

The following orders have been booked for their B.T.-H. tramway 
equipments, cars, &c. :— 


Lanarkshire Tramways Co., six double-deck cars. 


Stockport Corporation, flve double-deck cars. 
Colne and Trawden Light Railways, two double-deck cars. 
Pontypridd U.D.C., eight double-deck bogie cars with G.E.58 four-turn equip- 


ments and B.T.-H. magnetic track brakes. 

Dublin and Lucan Electrio Railway, one electric Jocomotive. 

Johnson & Phillips's Recent Contracts. — The 
following contracts have been secured by MESSRS. JOHNSON AND 
PHILLIPS, LTD.:— 

Belfast.—Battery, booster and switchgear for the Tramways and Electricity 


Coniniittee. 
Belfast. —400.kw. dynamo for the Corporation (order placed by Messrs. Combe, 


Barbour, Ltd), 
Oldham.— Supply of motors, &0., for sale or hire for 12 months, to the Elec- 


tricity Committee. 
Jupan.—100 open-type arc lamps for H.I.M. Navy. 


! 

A London Installation.—TRHR ELECTRICAL ENGIN- 
EERING AND MAINTENANCE Co. have recently carried out a large 
electric light installation for the Auctioneers’ Institute of the 
United Kingdom in their new premises at 34, Russell Square, 
London. Screwed tubing has been used for enclosing the cables 
and wires; and the fittings, which have been made specially, consist 
of wrought-iron throughout. The company's automatic system of 
inter-communication telephones between the various rooms and 
departments of the building bas also been installed. The work 
was carried out under the direction of Mr. Harold Griffiths, the 


architect of the Institute. 
Bankruptcy Proceedings.—T. F. L. RENE.—Under 


the receiving order made against Theodore Ferdinand Levy René, 
described as an electrical engineer, of 64, Catford Hill; latelv 
carrying on business at 6, Snow Hill, and now, or lately, carrying 
on business at 9, Plum Tree Court, Farringdon Street, E.C., the 
adjourned meeting of creditors was held on Friday, June 8tb, at 
the London Bankruptcy Court, before Mr. Walter Boyle, Deputy 
Official Receiver. The debtor was again absent, and the chairman 
&tated that he had no further information to give to the creditors. 
A resolution was passed for Mr. Walter Osmond, manufacturer, 
Gardnor Mansions, Hampstead, to act as trustee and wind-up the 
estate in bankruptcy. The debtor's publie examination is 
appointed for July 13th. A creditor stated that the debtor had sold 
his business to a company styled René, Ltd., for £7,000 in shares, 
£6,000 of which represented the goodwill. The only other persons 
interested in the company, besides the debtor, were his wife, and 
one, Best, and shares to the extent of £4,000 had been allotted to 
the debtor, who was further entitled under the purchase agreement 
tu one-half of the profits of the company for 30 years. The object. 
of forming the company was to provide fresh capital for the 
business, and it was understood that money had been subscribed. 

On Monday at the Wandsworth County Court, an application was 
mide for the consolidation of the assets in the bankruptcy of 
George Webber, William Leslie, and Alice Frances Cheesman, who! 
it will be remembered, are undergoing sentences in respect of the 
City electrical frauds. The application was granted. 


Fire Brigade Tournament.—The eighth annual 
competition of the London Private Fire Brigude Association took 
place on Saturday last at the Crystal Palace. Out of a total of 38 
brigades, 31 competed in the tournament. Amoug the competitors 
were brigades from such places as Rugby, Leicester, Warrington. 
The result of the contest was that the Robertson Electric Lamps, 
Ltd., for the second time took the “ Marsball" championship cup. 
Out of a total of six events, the Robertson Brigade was successful 
In obtaining three first prizes, one second prize, one fourth prize, 
one fifth prize, and in addition to the championship cup, they 
became winners of the Hiteheock Shield for the two-men hydrant 
drill. The aggregate time taken by the Robertson Brigade in the 
whole six drills, was 220; seconds, which easily established a 
record for any previous tournament. Congratulations | 


LIGHTING and POWER NOTES. 


Aberdeen,—The T.C. has under consideration the light- 
ing by electricity of Albyn Place, Rosemount Viaduct, South 
Mount Street, King Street, Market Street, Victoria Bridge and 


Road, &c. 


Arbroath.—As was recently pointed out, it is the inten- 
tion of Mr. George Balfour, of London, to make application for a 
prov. order for the supply of electric light and [power within the 
burgh, and the T.C. has resolved to give its support to Mr. Balfour 
in obtaining such an order on the basis of an agreement to be 
entered into with him. The draft agreement is now being 


considered. 


Barnsley.—The T.C. has decided to have the condensing 
plant at the electricity works re-modelled at a cost of £687. 

On the past years working tbe E.L. department shows a gross 
profit of £6,024, and a net profit of £3,152. This sum has been 
allocated as follows :—£550 to the rates, £1,500 to the reserve, and 
£500 on loan to the public lighting, &c., leaving a balance of £602. 
The accumulated profits now amount to £3,831. 


Brandon.—The B. of T. has informed the U.D.C. that 
it has granted the Mid-Durham E.L. Order. 


Brighton.—Accounts of the municipal electrical under- 
taking, just issued, for the year ended in March, show that the 
total capital expenditure has reached over £700,000. The total 
revenue for the year was £86,076, and the gross profit £37,432, but 
after providing interest and sinking fund there was a deficit of 
£976, this being due to the large amount of unproductive capital 
sunk in the recently completed Southwick power station and plant. 
The latter station, which contains an equipment of three 1,800-x w. 
three-phase Westinghouse turbo-generators, with a water-tube 
boiler plant and induced draught, is to be opened on Saturday 
next. 

The Electricity Committee has been forced by circumstances to 
declare that the cost of the luncheon in connection with the 
ceremony of opening the Southwick power station shall not come 
out of the pockets of the ratepayers. The Right Hon. John 
Burns having absolutely declined the request if the ratepayers were 


to be saddled with the expense. 


Bury.—In his tenth annual report of the working of the 
Corporation electricity works, the engineer points out that at 
March 31st, 1906, there were 453 consumers and 50,622 8-0. p. 
lamps connected. The units sold during the past year were:— 
Private lighting, 347,035; public lighting, 59,014; public clock, 
1,055; motors and heating, 356,189—total, 763,293 ; tramways, 
1,106,267; grand total, 1,869,560. The maximum load was 
1,144 Kw., and load factor, 18:6 per cent. It is of interest 
to note that altbough the tramway department has used 444,017 
more units than in the previous year, the maximum load 
has decreased from 715 Kw. to 676 Kw., with beneficial results 
to the load factor. There has been added to the plant one 500-xw. 
generating set, one jet condenser, three superheaters, a mechanical 
stoker, &c., and the generating plant now installed is capable ot 
dealing with a maximum load of 1,760 kw. Despite the reduced 
charge decided upon last year, there is a gross profit of £7,771, 
equal to 9°6 per cent. on the average capital employed, compared 
with £6,740, equal to 9 per cent. for the previous year. £5,254, 
equal to 64 per cent. on the average capital, is required to pay 
interest on loans and sinking fund, leaving a net profit of £2,517, 
equal to 3:1 per cent. on the average capital, to be used to assist the 
rates and to add to the reserve fund. From this protit Mr. Watson 
recommends a further reduction in price, with special attention 
to the possibility of building up a large demand for power 


purposes. 


Canada,—Our Toronto correspondent sends the follow- 
ing: — The Niagara, Lockport and Ontario Power Co. hus decided to 
install another 10,000-H. P. generator, and work has already been com- 
menced. The company's power transmission line is about 160 miles 
long, being the longest east of the Rocky Mountains, The power 
plant of the company ison the Canadian side, where there are three 
10,000-H.P. generators now in operation. Energy is transmitted 
down the gorge of the Niagara River about four miles, where there 
is a 600-ft. span to the American bank. Nine cables, each having 
19 strands of No. 5 wire are used. From this point the line runs 
through Lockport, Medina, Rochester and numerous smaller places 
to Syracuse, New York State. Several of the steam roads in this 
neighbourhood are now being electritied, and it is understood that 
some of these will purchase powcr from the company for the 
purpose. 

The Greenwood Electric Co., Ltd., is arranging for the acquisition 
of water-power at Boundary Falls for supplying electric power to 
the city of Greenwood and the town of Midway, British Columbia. 
These falls will develop 150-300 H.P. Owing to the fact that 
150 H.P., the minimum output of the falls, will not supply the 
growing needs of both places, it is proposed to install a suitable 
plaut, using a reserve steam unit and a storage dam of 1,000,000 
cb. ft. to carry over the peak of the load. As the load factor of the 
system will not exceed 50 per cent. of the total contracted load, it 
is not expected that steam will be needed-except in cases of emer- 


gency. 
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Cannock.— The London Gazette for June 12th contains 
notification of the intention of the U. D. C. to transfer its electrical 
lighting order (1901) to the Shropshire, Worcestershire and 
Staffordshire Electric Power Co. for £550. 


Canterbury.—The T.C. has reduced the price of elec- 
tricity for lighting by zd. per unit as from April ist last, making 
the flat rate 44d. per unit, and the maximum demand rate, 7d. and 
14d. For power and heat, discounts will be allowed as follows :— 
500 units per annum, 5 per cent; 1,000, 15 per cent.; 2,500, 20 per 
cent. ; 5,000, 30 per cent. ; 7,500, 40 per cent. ; 10,000, 50 per cent. 


Cheltenham.—A member of the T.C. has given notice, 
that at the July meeting of the Council he will move that it is 
desirable in the interest of the ratepayers to consider the advisa- 
bility of selling the E.L. undertaking upon terms that will 
reimburse the Council the full amount expended, and fully 
safeguard the nature and price of the supply of energy both for 
public and private lighting, thereby obviating further capital 
expenditure by the Council and the possible risks and dis- 
advantages attendant upon the management and control of the 
undertaking by the municipality.” 


Chesterfield.— Mr. R. L. Acland, the borough electrical 


engineer and tramways manager, in his annual report concerning 
the fourth year of working of the lighting department, gives the 
following particulars:—Total capital expenditure, £53,031; total 
revenue, £8,336; total costs, £3,632; interest and sinking fund, 
£3,214; net balance, £1,490. The balance has been appropriated 
as follows:—Written off. capital account on meters, motors and 
consumers’ services, £720; balance to reserve fund, £771, which 
stands after 44 years’ working at £2,801, during which time a total 
of £1,517 has also been written off capital account. Altogether 
836,608 units have been sold. The total working cost was 104d. 
per unit, including 696d. for generation, and 345d. for general 
charges. 

A new sub-station for supplying energy for lighting at 240 volts 
from the traction feeders is now regularly at work, and under the 
control of a Tirrill regulator the pressure is kept absolutely 
steady. This is interesting as the first installation of this particular 
kind in this country. 


* Chile.—The Chilean Diario Oficial of April 12th con- 
tains the copy of a decree authorising Don Roberto L. Beausire, 
president of the Sociedad Fabrico de Sacos," to supply the town 
of Llai Llai and ite vicinity with electric light and motive power. 
—JBoard of Trade Journal. 


Colchester.—The T.C. on June 6th decided to reduce 
the price of electricity for lighting by 4d. per unit, and fixed the 
scale of charges for power as under:—Up to 50 units per quarter, 
4d. per unit; over 50 and up to 100, 3d.; beyond that amount 
2d., less 5 per cent. discount for prompt payment. For tramway 
purposes energy will be supplied for the year at 14d. per unit. 


Continental Notes,—Ital.y.—A company has just been 
formed in Genoa with a capital of £20,000, and the title La Società 
per le Forze Idranliche dell-Alta Scrivia, to put down plant to 
utilise the water power of the River Brevenna, in the generation 
of electrical energy forlighting and power purposes. 

A concession has been granted by the authorities of the province 
of Caneo to put down a plant to utilise the water power of the 
River Varaila at Sampeyre, near Rorre, in the generation of elec- 
trical energy for lighting and power purposes. * 


Derby.— The Electric Lighting Committee of the Cor- 
poration reported at a special meeting of that body last week that 
it had been decided — the approval of the Highways Committee 
having been obtained to light the tram route from the Normanton 
Hotel to the Cavendish Hotel by an arc lamp on alternate poles 
and an incandescent lamp on each pole at a cost of £350. A con- 
siderable discussion arose, an amendment being moved in favour of 
gas, and defeated, and the original proposal being carried by a 
lurge majority. 


Epsom.—The U. D.C. on June 6th decided to provide 


a 300-Kw. steam dynamo, water-tube boiler and induced draught 
apparatus for the electricity works, at a cost of £3,145. 


Fareham.—The U.D.C. has decided to apply to the 
L. G. B. for a loan of £800, £270 of which is for a 60-Kw. alternator, 
£300 in respect of moncy over spent, and £200 for future extensions. 


Glasgow.—At a meeting of the Electricity Committee 
of the T.C. the engincer reported that he had received from several 
engineering firms in the city, applications for a very large supply 
of electricity for their works, but that in order to give the same 
it would be necessary to put down motor-generators for trans- 
forming the energy to a voltage suitable for their several require- 
ments. He also stated that the firms in question were prepared to 
pay the fixed charges for electricity for power purposes, and to 
give the usual guarantees as to the minimum quantities of energy 
which they would take, and the periods during which the same 
would be taken. The Committee, having considered the matter, 
resolved to recommend that agrecments should be entered into 
with the firms referred to, and that the engineer be authorised to 
obtain quotations for four motor-generntors for the purpose 
indicated. 


Gloucester,.—' The report of the borough electrical 
engineer for the past year's working shows that the capital expendi- 
ture has risen from £75,239 to £54,083; the revenue amounted to 
£11,831, and the expenditure to £5,807, leaving a gross profit of 


£6,024. Out of this balance the sum of £4,622 has been allocated 


to financial charges, and £768 towards extinguishing the previous 
deficits, leaving a reserve balance of £634. There were 503 con- 
sumers and 41,344 equivalent 8-c.P. lamps connected at the end of 
the year. 


Hove.—The Lighting Committee has recommended the 
T.C. to exercise the option to take current in bulk from Brighton 


T. C. at 5d. per unit for the first hour, and 1d. afterwards, on or 


after January Ist, 1907. The present rate is 43d. and 14d. 


Leigh (Lanes.).— We regret that, in our last issue, we 
inadvertently belittled the financial results of the past year's 
working of the electricity undertaking. It appears tbat a gross 
profit of £2,316 and a net profit of £249 resulted, while the £52 
net profit mentioned is the result since the commencement of the 
undertaking. 


Llanelly.— The L.G.B. has sanctioned a loan of £6,000 
to the U.D.C. for the purpose of its electricity scheme. An agrec- 
ment has been entered into with the South Wales Power Co., which 
provides that the latter shall commence to supply energy on June 
1st or such later date as may be arranged. The Traction Co. which 
contemplates running electric cars in the district will also receive 
energy in bulk from the company's local station. 


London.—BxrnwoNpsEY.—A special meeting will be 
held on July 17th, to consider a recommendation of the Electric 
Lighting Committee that application be made to the Board of 
Trade for & provisional order authorising the Council to supply 
electricity for public and private purposes throughout the whole 
area of Bermondsey Borough. The Council has no present powers 
in the old parishes of St Olave, St. Thomas and St. John, Horse- 
lydown. | j 

The L.C.C. has agreed to a loan of £14,761 for electric lighting 
purposes, conditionally on the B.C. agreeing to provide by special 
sinking fund or from maintenance account for renewals and replacc- 
ments of works, plant and machinery provided out of the loan 
during its currency. The Council agreed to the terms. 

Sr. PANCRAS.—According to a return circulated on Monday by 
the Electricity and Public Lighting Department of the B.C., the 
tota] number of units sold during the three months ending March 
31st last was 2,184,772, of a total value of £21,919, as against 
1,856,134 units, valued at £20,384, supplied in the corresponding 
period of 1905. By far the largest proportional increase in the 
units sold were those for power, which during the three months 
numbered 418,251, as against 219,910 in the corresponding period 
oflast year. Application is to be made to the L.C.C. for a loan of 
£1,011 for arc lamps. The Electricity Committee is to consider an 
application from the L. & N. W. Railway Co. for permission to lay 


a pipe under the roadway for the enclosure of electric cables for 


lighting the Euston Hotel from thc company's own power station. 

HACKNEY.—Application is to be made to the L.C.C. for a loan of 
£900 for the extension of arc lighting. The £4,475 to the credit 
of the electric lighting reserve fund has been inv?sted in the pur- 
chase of L.C.C. 3 per cent. consolidated stock. 

SovTHwaARK.—The B.C. bas decided to disregard the com- 
munication of the County of London Electric Supply Co., Ltd., in 
regard to a supply of energy for street lighting, &c. The company 
offers to supply energy for public lighting at 14d. per unit for a 
minimum of 200 lamps, and should the Council extend the number 
of lamps, the company would re-consider this figure. 


Lynton.—The U.D.C. has accepted the tender of the 
E. L. Co. for public lighting for seven years, at 508. per 32-c.». lamp 


per annum, 


Motherwell.—The report on the electrical under- 
taking for the past year, shows a total working expenditure of 
£3,938, and a revenue of £9,265, leaving a gross profit of £5,327. 


Financial charges absorb £4,140, leaving a net profit of £1,187 on 


the years working. The works costs averaged 73d. per unit. 
Owing to this satisfactory result, a reduction in the price of energy 
for lighting of from 34d. to 3d. per unit, and also for power pur- 
poses, is being considered. 


Plymouth.—The Electricity and Street Lighting Com- 
mittec recommends the T.C. to reduce the price of energy to private 
consumers from 4d. to 35d. per unit, and for power from 2d. to 
14d., and that a rebate of 1d. per unit be made to private con- 
sumers for energy consumed between midnight and 3 p.m. 


Portsmouth.—The annual report on the working of the 
electricity department, shows that the revenue amounted to 
£51,761, an increase of £6,041; the expenditure was £23,131, a 
decrease of £1,685, although nearly 100,000 units more were generated, 
the total output having been 3,841,850 units. The gross profit of 
£28,630 was reduced by financial cbarges, &c., to £11,960. The 
T.C., having discussed the profit of £11,960, has agreed to the 


devoting of £3,500 to the relief of the urban rate; £4,000 to 


writing off capital charges incurred in excess of borrowing powers; 
£1,000 to the Corporation's special fire insurance reserve; the 
balance going to the reserve fund, which now amounts to £16,825, 
the capital expenditure standing at £295,036. 

The E.L. Committee has recommended the T.C. to appoint an 
E. L. canvasser and collector, at a salary of £2 per week and com- 
mission on new business. 


Tunbridge Wells.—11 addition to the flat rate adopted 
by the T. C., and mentioned in the ELECTRICAL REVIEW last weck, the 
Council has also reduced the price of electricity for heating aud 
power from 3d. to 24d. per unit, with a uniform-rental-for, met ers 
at 2s. 6d. per quarter. 


(Continued on page 967) 
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THE GILLINGHAM ELECTRICITY UNDERTAKING. 


SITUATED on the outskirts, and, in fact, dependent on one 
of Britain’s best known naval and military centres, viz., 
Chatham, the town of Gillingham can boast a population of 


Fic. 1.— EXTERIOR OF THE GILLINGHAM NRW ELECTRICITY 
STATION. 


nearly 50,000 and the inclusion of several large military 
and naval establishments in its area. Electricity supply 


in the district dates from the establishment in 


Council in 1902, and after the undertaking was taken over, 
Mr. W. H. Trentham was appointed consulting engineer 
with a view to remodelling both works and distribution 
system, a proceeding which ended in the scrapping of the 
company's plant, which included, among other antiquities, 

rope-driven Mordey een. and Cornish ux 
boilers. 

It was also found necessary to construct substantial 
buildings (shown in fig. 1) adjoining the older works, which 
continued to supply the area until the change over in 
December,. 1903, to the three-phase generating plant 
and distribution system adopted by the Council. 

This system includes a H. T. supply at 2,000-2,200 volts 
pressure to nine sub-stations, from which distribution is 
effected in the older portion of the area at 100 volts, and at 
230 volts in the newer portions. 

The site of the generating station adjoins the S.E. & C. 
Railway, a feature which may in time be of considerable 
utility, The plant installed includes, in the boiler house, 
two Babcock & Wilcox boilers (fig. 4), each with an evapora- 
tive capacity of 10,000 lb. water per hour, and a smaller 
boiler by the same makers of half the size. 

The boilers work at 200 Ib. pressure, the steam being 
superheated 70^ to 80? F.; they are fitted with chain-grate 


— 


"^ pA 2 pi. dns et £d . 


- aad i P et = E * 


Na 


— ; A 2 A 7d 


Fic. 2,—GENERAL VIEW OF THE THREE-PHASE GENERATING PLANT. 


branch 
and District Electric Lighting 


Co. This branch was bought by the then Urban District 


Gillingham of a 
Chatham, Rochester 


generating station by the 


stokers, driven by a small steam engine, and the furnace 
gases pass through a Babcock & Wilcox horizontal tube 


economiser en route to the chimney, 
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In the boiler house are also installed two Hall compound 
direct-acting feed pumps, rated at 2,000 gal. per hour each : 
these are shown in fig. 5; they draw from a Warwick 


detartariser close 
by and feed through 
a Rankin filter and 
the economiser to 
the boilers. 

The water supply 
for the station is 
obtained from a 
well some 100 ft. 
deep, and is of 
an exceptionally 
hard character. 

A Hayward- T yler 
three-throw pump, 
gear-driven from à 
compound steam 
engine and mounted 
over the well, forces 
the water up into 
the reservoir under 
a 1,000-H.P. Klein 
natural - draught 
cooling tower situ- 
ated behind the 
station; from the 
reservoir the water 
for circulating pur- 
poses is taken in 
the usual way and 
returned to the 
upper trough of the 
cooling tower. 


^ Hot water for boiler feed purposes is drawn from the 
trough above mentioned, passing through the detartariser 
to the pump suctions. 

The steam piping follows a simple arrangement, there 
being a' main header in the engine room with the several 


Fic. 4.— VIEW IN THE BOILER HOUSE. 


boiler and engine branches on either side. The generating 
plant consists of four Willans-British Thomson- Houston 


Fic. 3.— A 300-kw. WinLANS-B.T..-H. THREE-PHASE SET. 


three 300-Kw. three-crank compound engines direct coupled 
to three-phase alternators generating at 2,000-2,200 volts 
pressure and 50 periods and with a speed of 333 r.p.m. 


The alternators 
are of the revolv- 
ing field type, 
and in each case 
an  l8-kW. ex- 
citer is mounted 
on the end of 
the main shaft ; 
the excitation 
being at 110 volts 
pressure. 

A view of the 
above plant is 
shown in fig. 2, 
and of a single 
200-kw. set in 
fig. 3. 

There is also a 
miniature set, in- 
stalled originally 
for light load work, 
and consisting of 
a  100-KW. bwo- 
crank unit of 
exactly similar type 
and by the same 
makers as the 
larger units; this 
unit is fixed at 
the end of the 
engine room  ad- 
jacent to the con- 


denser pit, in which Alley & MeLellan surface condensing 
plant of 900 H. P. capacity is installed. 


The main engine exhausts branch into two exhaust 


headers in the basement, one of which terminates in a 
vertical atmospheric outlet, and the other leads to the con- 


denser. Isolating valves are provided, so that either header 


may be used as desired, 


Fic. 5.— THE FEED PUMPS. 


A single cylinder Edwards air pump and two motor- 
driven centrifugal circulating pumps (one for light and the 


units, having a total capacity of 1,575 H. p. These include other for heavy load) are installed in the condenser pit, a. 
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Fic. 6.—THE MAIN SWITCHBOARD 


panels in the generating station control 
feeders to West Court, Bellingham, Old 
Brompton and Gillingham Green, the 
remaining feeder panels being utilised 
for the test room and works power and 
lighting purposes, in connection with 
which à works transformer sub-station 
is provided beneath the switch gallery. 

As previously mentioned, nine other 
sub-stations are in use in the area ; eight 
of these are of the underground type, 
equipped with "e plant, and the 
ninth, situated on Government property 
adjacent. to the Naval Hospital is an 
ordinary building containing three 
50-KW. G. E. Co.'s motor-generators for 
transforming the n.r. three-phase supply 
into direct current at 220 volts pressure, 
some 7,750 8-C. p. lamps being supplied 
in the institution mentioned. 

The H. r. feeders are of the three-core 
paper-insulated lead-covered type, pro- 
vided with an outer copper sheath, and 
are laid solid in earthenware troughing. 
At each sub-station the feeders are 
looped in, being connected to banks of 
15-KW.  D.T.-H. single-phase trans- 
formers through Cowans’ H.T. switch- 


gear. The latter and the L.T. switchgear are arranged at 


ZA 
WESTCOURT $3 7 


— 


BALMORAL ROAD $5 


m i 


GENERATINC STATION 


— 
A 


opposite ends of the sub-station ; our illustration, fig. 10, 
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Fig. 7.—AN InnEGULAR TEST: THE SUn-STATION UNDERNEATH 
WAS UNINJURED. 


M T. CHANGEOVER SWITCH 


JAMES ST $8.6. 


Fic. 8.—DraGram OF H. T. Network AND SUB-STATIONS. 


view of which, together age the“ baby 
unit, is shown in fig. The hot well 
water is disc charged ab the sewers, a 
Mumford steam pump is provided for 
this purpose in the boiler house, as the 
hotwell is below the sewer level. In 
the engine room basement there are also 
provided small centrifugal and steam- 
driven pumps for circulating vater 
through the crank chambers of the 
W illans engines. 

The switchboard, which is shown 
in fig. 6, is of the B.T.-H. Co.'s 
standard tvpe, and includes four gene- 
rator panels with exciter panels below, 
and eight feeder panels. Oil switches 
are provided beliind the panels, and the 
bus-bars are arranged overhead with 
marble isolating divisions. 

Instrument transformers are also fitted 
behind the board, the instruments 
including ammeters in cach feeder phase, 
and watt-hour-meters on the generator 
panels. A swinging arm contains main 
and exciter bus-bar and paralleling 
voltmeters. 

A diagram of the H.T. network is 


shown in fig. 8. The main feeder : Fic. 9.—View IN THE CoNDENSER BASEMENT) 
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shows the transformers and H.T. switches of the Westcourt 
sub-station, and gives a good idea of the ample dimensions 
of these chambers, which, being under the road, are neces- 


sarily substantially 
constructed. This 
latter fact was re— 
cently involuntarily 
demonstrated when 
aheavy Government 
traction engine sank 
into the unsolidified 
road over one of 
these structures, 
without doing any 
damage, however ; 
this occurrence, 
which is shown in 
fig. 7, emphasises 
the constructional 
difficulties to be pro- 
vided for in this 
class of work. 

The transformers 
and neutral points of 
the generators are 
earthed, and indicat- 
ing lamps provided 
in the sub-stations, 
give warning if any 
excess earth leakage 
takes place. 


The L.T. network, fed from the sub-stations, comprises four- 
core paper-insulated lead-covered distributors, as a rule laid 
solid in; wood troughing, but occasionally armoured and laid 
direct ; also two-core public street lighting mains. 


The supply to ordinary consumers is by means of two-core 
services coupled between the neutral and one-phase ; but if 
required a four-core service is laid, and 


more than 25 KW. 


Fic. 10.—ViEW IN THE WESTCOURT SUB STATION, SHOWING 


THE MARCONI CABIN, 


THE LEcTURE Room. 


the supply is divided up into two or three circnits for 
balancing purposes. 
Altogether some 4 miles of H. r., 7] miles of L. T. and 74 
miles of street light- 
- ing mains are laid. 
| Our readers will 
recollect the com- 
plete destruction by 
fire of the old Chat- 
ham generating 
station of the Kent 
El. Power Co., 
taken over from the 
Chatham, Rochester 
and District El. 
Lighting Co., which 
occurred on June 
And, 1905. The Gil- 
lingham Corpora- 
tion on that occasion 
stepped into the 
breach, offering a 
supply in bulk from 
the station herein 


described. 
Two H. T. three- 
core cables were 


laid a distance of 
about 1 mile, con- 
necting up the Cor- 
poration's network 
and an old regulating sub-station forming part of the burnt- 
out power station. With a view to economising time, a 
spare feeder panel and gear was detached from the Gilling- 
ham station switchboard, and temporarily erected at the 
A VIEW IN THE CABLE Room, 


H.T. SwircHGzan, &c. 
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THE WIRELESS TELEGRAPHY Room, 
THE BRITISH SCHOOL OF TELEGRAPHY. 


other extremity of the emergency feeders ; and a supply was 
given on June 17th, and still continues, pending the com- 
pletion of the Kent El. Power Co. s new station. 


Je] 


ee 
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The financial year of the undertaking ended in March 
last, 1,163,490 units having been generated, of which 
913,096 were sold, and these figures compare with 386,363 
units generated and 250,437 sold in the preceding year, 
which, allowing for the heavy temporary demands of the 
Chatham area, shows a considerable increase in the Gilling- 
ham supply. The total working costs, including public 
lighting charges, but excluding extraordinary expenses and 
financial charges, amounted to 1:4d. per unit sold during 
the last complete year. | 

In concluding, we must express our indebtedness to Mr. 
Alec. D. Chalmers, A. M. I. E. E., A.M.I.M.E., the borough 
electrical engineer, who was formerly in charge of the com- 
pany's branch undertaking which preceded the present, under- 
taking, for his kind assistance in the preparation of this 
article. 


THE BRITISH SCHOOL OF TELEGRAPHY. 


Tun British School of Telegraphy, 179, Clapham Road, 
London, S.W., was opened on March 6th last for the train- 
ing of telegraph operators for the submarine cable, wireless 
and postal telegraph services. Some views of the different 
departments appear on the facing page. The principal, Mr. 
"William Lynd, is a well-known expert in telegraph matters, and 
his experience covers a period which includes the days of the 
old companies and of theintroduction of etherictelegraphy. Mr. 
Lynd is well qualified to teach theoretical and practical tele- 
graphy, and his connection with the Marconi system of 
signalling has gained him the confidence of the company 
which bears the name of the distinguished inventor. The 
British School of Telegraphy is fully equipped with installa- 
tions of the very latest type of Marconi apparatus (including 
magnetic detectors) for the special training of young men 
who desire to qualify for the service of the Marconi Inter- 
national Marine Communication Co, Ltd. Many of the 
most successful wireless telegraph operators at the present 
time in charge of Marconi installations on big ocean liners 
were trained by Mr. Lynd, and judging by the appearance 
of the wireless department of this school, the principal will 
be able to supply technical telegraphists to meet the ever- 
increasing demands of the great shipping companies. "The 
school is well situated in the main road to Clapham and 
Balham, and is housed in a fine old mansion with a beauti- 
fully wooded garden. In the lower class room, which is neatly 
decorated, heated by gus, and lighted by electricity, students 
are prepared for thesubmarine cable service, the instrumentsem- 
ployed including Dr. Alexander Muirhead's most recent types. 
Here the embryo cable operator is initiated into the duties 
of an employé at a foreign cable station, by Mr. E. Marett, 
late of the Eastern Telegraph Co. On the first floor is a 
commodious and well furnished office, and a large class room 
for advanced “sounder” pupils. On the second floor there 
is a well-lighted lecture room, where technical instruction is 
given daily by the principal. Adjoining this is the wireless 
telegraph room, containing a complete Marconi installation, 
comprising a 10-in. induction coil, Marconi receiver, tunes 
A and p transformers, the new self-starting inker, and 
Marconi's magnetic detector, all manufactured and supplied 
by Messrs. Marconi's Wireless Telegraph Co. Telephonic 
headgear enables a number of pupils simultancously to read 
the long-distance signals. In the garden at the back of the 
premises is a facsimile of a ship's cabin with a complete ship 
installation, an exact counterpart of the one already 
described. Here the advanced student can make himself 
familiar with the limited accommodation to be found on 
board a liner, and nothing seems wanting to complete the 
illusion, save the motion of the ship! There is every con- 
venience for students, even to a large coach house for the 
storage of bicycles. By means of a Crypto converter the 
charging of accumulators is accomplished in a convenient 
outhouse belonging to the school. There is a nice room for 
the use of London students who may not wish to go out to 
luncheon, and the garden is placed at their disposal during 
the interval between the morning and the afternoon atten- 
dances. The school is already in full swing, and ite prospects 
are certainly promising. A very satisfactory arrangemene 


has recently been introduced by the Principal in the shape 
of a month's trial to prove the aptitude of its pupil for 
telegraph work. Under certain conditions no fee is charged 


for the period of probation. 


LIGHTING and POWER NOTES. 


(Concluded from page 962.) 


St. Helens.—The income of the electricity undertaking 


for the past year was £18,772, and the gross expenditure £17,449, 
leaving a balance of £1,323, of which £500 has been placed to 
the credit of the plant and machinery account, and £100 to 
the accident fund account, leaving £723, which has been carried 


to the reserve fund. 


Salford.—The T.C. has applied to the L. G. B. for sanc- 
tion to borrow £7,720 for extensions at the Frederick Road gencrat- 


_ ing station, and an inquiry into the matter was held on June 13th. 


Sheffield.—The annual report of Mr. Fedden on the 
electrical undertaking, dealing with the past year’s work, has been 
issued. From it we gather that there is a continuous increase in 
the number of consumers of energy for light, heat and power and in 
the output for all purposes. In addition to new consumers, many 
old ones have increased their apparatus and demand in the course 
of improving and enlarging their premises, and by adopting elec- 
tric heating, lifts and power generally. The success of the motors 
now so largely used in every trade of the city, and the improvement 
of business generally, have led to an increased interest on the part 
of the local manufacturers in electric driving and lighting, which 
has resulted in many orders to the department and private con- 
tractors, for electrical plant. During the past year the additions to 
capital account have been small, and the amount borrowed on behalf 
of the department has not exceeded £5,440. Mr. Fedden 
suggests that, in order to hasten the financial success of the 
department, it is important that it should be entrusted with 
the light and power supply to every municipally controlled build- 
ing, and also with the illumination of the principal thoroughfares of 
the city. 

The total capital expenditure at March 25th, 1906, was £839,036. 
The revenue for tbe year amounted to £61,972; the working 
expeuditure to £16,888, aud the gross profit to £45,084. Financial 
charges absorbed £46,459, leaving a deficit on the year of £1,375. 
The accumulated surplus of the undertaking, however, after allow- 
ing for this, stands at £18,977. A table giving a comparative state- 
ment of the cost of generating and distributing the unit of energy 
at Sheaf Street and Neepsend shows that the total output in 1904-5 
was 4,546, 141, as against 5,188,945 in 1905-6. The reduction in the 
cost per unit, which was anticipated in 1905, has now been fully 
realised by the continuous running of the Neepsend works, 
on day and evening load, during the year. The very low 
generating costs secured with that plant bas reduced the average 
works cost from ‘64d. to ‘hid. per unit, or 14 per cent., and the 
average total cost from ‘86d. to 75d. per unit, or 12:8 per cent. 
A reduction in the price of current for heating aud cooking, which 
came into force in January last, resulted in a greatly increased use 
for these purposes—in the use of electrical energy for power pur- 
poses, and the rapid and uniforin increase in the various classes of 
apparatus connected with the supply mains. There has been set 
aside out of revenue for the redemption of debt, a total of £73,248, 
and in addition thereto motors amounting to £2,200 have been 
purchased out of earnings. Fur the year 1904, before the new 
power house at Neepsend came into operation, the total output 
was only 3,980,049 units, sold at a total cost of production, includ- 
ing all charges, of £17,234., or 1'04d. per unit. For the year ended 
March 25th, 1906, after 12 months' full working at Neepsend, the 
total output was 5,188,949 units, at a total cost of £16,306., or 75d. 
per unit, or a total saving of £928, with an increased output of 
1, 208,896 units. On the coal bill alone there has been a saving of 
£1,356. This is referred to as very satisfactory, as compared with 
Liverpool, with an output of 31,452,323, including a good 
load factor consisting of public and private lighting and power for 
the tramways, the total cost of production for this huge output 
being the same as at Sheffield, viz., 75d. per unit. 


South Africa.— TransvaaL.— The report of the 
general manager of the Central South African Railways for the 
year ending December 31st, 1905, covers a report dealing with the 
electric power branch, which states that the work of the branch 
“has proceeded satisfactorily during the year without any serious 
breakdown of plant. The total number of units used during 
the year amdunted to 1,711,574, or an increase of 455,818 over 1904. 
The use of meters for all departments was sanctioned in September. 
When these are all installed, it will be possible to obtain very 
accurately the relative consumption of each department. The 
capital cost of the branch, including boilers, engines, dynamos, 
motors and other electrical plant, but exclusive of buildings, is 
estimated at the end of the year to be £51,705." 

Kia WiLLIAMSTOWN.— Recently additional machinery for the 
municipal electrical plant was opened by the Mayor, Mr. J. 
Ginsberg. The duplication was rendered necessary by the increased 


demands for energy. 
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Southport.—The Electricity Committee of the T.C. has 


decided to convert the arc lamps on the Promenade to flame lamps, 
at a cost of £485. 


Stalybridge.—A net deficiency of £15,695 is reported 
by the Stalybridge, Hyde, Mossley and Dukinfield Joint Tramways 
and Electricity Board for the past year. The board has paid 
£2,500 in rates to the boroughs during the year. The total receipts 
were £32,673, and the working expenses £28,228. The net loss on 
the tramways was £9,612. 


Stockport.— A sub-committee has been appointed to 
consider the question of public lighting by electricity, the proposal 
being to add 50 5-ampere lamps. 


Swansea.—The past year’s working of the electrical 
undertaking shows a total revenue of £16,097, compared with 
£12,918 in the previous year. The working expenditure amounted 
to £8,199, leaving a gross balance of £7,897 and a net profit of 
£399, after meeting financial charges, &c. The net profit was 
ihe lane reducing the previous year's deficits, amounting 
to £1,477. 


Walmer.—Messrs. Foote & Milne have informed the 
U.D.C. that they considered that it would be worth their while to 
take over the E.L. order possessed by the Council, and suggested 
that as security, the firm should deposit £1,000 and expenses to 
bankers and others. They estimated the initial cost at from 
£12,000 to £15,000, the charge for electricity would be 5d. or 6d. 
per unit, with better terms for street lighting. The E.L. Com- 
mittee considered the security suggested was insufficient, and 
suggested that a guarantee of the due payment of the sinking fund 
and interest extending over the full period of the loan should be 
obtained, but Mr. Foote replied that he thought the guarantee 
premium on a risk of this kind would overload the working 
expenses. TheCommittee decided that if its requirements as to 
security were fully met, it would be prepared to concede something 
on another point, forinstance, by deferring power to take over the 
works until an agreed profit had been made, while the Council 
might be prepared to sell the order outright on payment of the 
expenses incurred, and the safeguarding of the Council's interests. 
These suggestions are being considered by the firm. 


Warrington.—The L.G.B. has sanctioned a loan of 
£7,000 for E. L. purposes, and has intimated that before sanctioning 
a further loan for prospective expenditure on cables and services, 
it will require to be furnished with a statement showing how the 
Joan now sanctioned has been expended, and a map showing the 
streets in which the mains have been laid. 


Westhoughton.—The U.D.C. has decided to withdraw 
its opposition to the Bill of the Lancashire Electric Power Co., on 
being given an undertaking that the company will not supply 
energy in the district without the Council's consent. 


Worcester.—The T.C. has decided to supply energy at 
14d. per unit between May 31st and August 31st to all new cus- 
tomers who apply during that period. 


. TRAMWAY and RAILWAY NOTES. 


Bradford.— The financial statement of the Corporation 
tramways for the year ended March 31st last, shows a traffic revenue 
of £220,146, being £3,395 less than the preceding year. The total 
income was £228,977. The amount carried to reserve and renewals 
account (practically the profit for last year) is £11,637, as against 
£15,929 in the preceding year. The expenditure on capital account 
to the end of the last financial year is £906,818. 


Burnley.—The T.C. has decided to ask the sanction of 
the B. of T. for power to run its electric trams at 16 miles per 
hour, instead of 12 as at present. There was opposition from a 
section of the Council, who contended that the Corporation ought 
to be summoned for exceeding the present limit. 


Canada.— British COLUMBIA.—The Canadian Westing- 
house Co., of Hamilton, Ontario, has just completed the largest 
electric generator ever made in Canada. It has been shipped to 
the order of the British Columbia Electric Railway Co., and is the 
fourth supplied, the other three having been furnished by the 
Pittsburg firm before the Canadian Westinghouse Co. was 
organised. The equipment which the company has sent to 
British Columbia consists of one generator, 2,000 H.P., three- 
phase, 200 r.p.m., engine type, revolving field for direct con- 
nection with watcr-wheel; one rotary converter, 1,350 H. P., 
500 volts, three-phase, 400 r.p.m.; eight air-blast transformers, each 
733 R. P., 2,200 volts to 24,200 volts, 7,200 alternations; also the 
necessary switchboards, regulating aud controlling deviees. 

WiNNIPEG.— On May 30th, in the presence of a representative 
gathering of Winnipeg business men, Sir David McMillan turned 
on the power at the Winnipeg Electric Street Railway Co.'s great 
plant on Pinnawa Channel, Winnipeg River. The plant is located 
60 miles from Winnipeg, and is capable of developing 10,000 E. P., 
which will be transmitted to Winnipeg for the company's street 
railway system, and for lighting and manufacturing purposes, and 
will enable them to practically cut their former charges in half. 


' £10,865, and working expenses £5,526; interest an 


per head of population of the area served, numbered 58. 


Chesterfield.—In his annual report Mr. R. L. Acland 
states that the total capital expenditure for the tramways under- 
has been £70,842, the total revenue for the thew has been 
8 fund 
absorb £3,873, and there is a net balance of £1,466, which has 
been appropriated as follows:—Preliminary expenses £338, part 
cost of promotion £400, reserve fund £728. 269,981 car-miles have 
been run and 2,195,956 passengers carried. The average journeys 
he total 
revenue per car-mile was 9'6d., and the total operating coste 40d. 
per car-mile. 


Colchester.—The report of the Tramways Committee for 
the year ending March 31st last was, briefly, as follows: — Traffic 
expenses, £3,239 18s., or 2°423d. per car-mile; general expenses, 
£925, or 691d. per car-mile; general repairs and maintenance, 
£1,211, or 906d. per car-mile; cost of energy at 14d. per unit, 
£2,817 18s, or 2107d. per car-mile; total operating ex- 
penses, 6'127d. per car-mile. The year's income amounted to 
£10,588, or 7°916d. per car- mile. Of the cost of maintenance, 
£955 odd was in respect of cars, and £185 for electrical equipment. 
The total amount of deficiency since the commencement of the 
undertaking (no allowance being made for depreciation) was stated 
to be £532 14s, which was recommended to be defrayed by the 
rates. 


Continental Notes.—SwITZERLAND.—The trials which 
are being carried on by the Maschinenfabrik Oerlikon, Zurich, with 
high pressure single-phase current on the line Seebach-Wettingen, 
have made good progress. The Swiss Federal Railway authorities 
carried out official tests on the section between Affoltern and 
Regenstorf, and the regular running of trains now takes place up to 
the latter station. The work on the section Regenstorf-Wettingen 
is also being rapidly pushed forward. As soon as the whole line is 
finished, an express locomotive of about 1,000 H.. normal capacity, 
such as the electrification of the line Zurich-Lucerne would 
necessitate, will be brought into service. From January 15th, 1905, 
to May 1st, 1906, 2,360 runs of 4,700 train-miles were made. The 
two electric locomotives of the Maschinenfabrik Oerlikon have given 
satisfaction during the whole of the time. The newer of the two 
(since November 10th, 1905, in regular service) is equipped with 
single-phase motors of 250 H.P., which are said to be the only ones 
existing with this output. 

ITALY.—The Italian Gazetta Ufficiale of May 29th contains a copy 
of a law authorising the Societá Romana Tramways-Omnibus” to 
double the existing electric tramway line between the “via 
Nazionale" and the “ viale Manzoni."— Board of Trade Journal. 


Croydon.—An unusual position has been created by the 
transference of the Croydon tramways, through the falling in of 
the lease, from the B.E.T. Co. to the Croydon Corporation. The 
Penge tramways, which belong to the B.E.T. Co., and which carry the 
South Norwood line on to the Crystal Palace and Penge, have been 
practically isolated ; and, as the parties cannot come to terms and 
arrange & through service, all the cars stop at the Penge boundary. 
At the other end of the line the Mitcham tramways, which carry 
the line on to Tooting and Sutton, have aleo been isolated, the 
Croydon portion of the rails which run from South Norwood to 
West Croydon coming in between. If the Corporation and the 
company cannot come to terms, it is expected that the B.E.T. Co. 
will go to Parliament and endeavour to get running powers over 
the intervening portion of the line. 


Edinburgh.—The Tramways Committee will recommend 
the T.C. at its next meeting to send a large deputation to inspect 
electric tramway systems on the conduit or surface-contact systems 
at various towns in England. 


Erith.—The revenue account of the tramway undertaking 
for the period ended March 31st last, shows that the total expendi- 
ture over income after meeting loan charges is £160 14s. 

The Highways Committee of the L.C.C. has intimated that it 
hopes to arrive at an early decision in reference to the construction 
of the authorised tramways between Woolwich and the county 
boundary at Abbey Wood, which willlink up the Erith system to 
the L.C.C. tramways. 


Farnworth.—The U.D.C. has decided to support the 
application of the South Laucashire Tramways Co. for running 
powers through Clifton. 


Folkestone,—The T.C. has applied to the B. of T. for a 
further extension of the Tramway Order. 


Glasgow.—The Tramways Committee of the T.C. have 
decided not to proceed meantime with the extension through 
Thornliebank to Tollokshaws. 

In consequence of the serious competition of the tramways with 
their suburban traffic, the Caledonian Railway Co. have made con- 
siderable reductions in.their ordinary and season ticket rates. 


Lancaster.—4At a special meeting of the T.C. the tram- 
ways question was considered, the point involved being whether an 
offer trom Messrs. Kershaw, of Birmingham, representing a 
syndicate desirous of leasing the Lancaster electric trams, should be 
accepted. The Tramways Committee recommended the Council 
not to entertain the offer, but to empower the committee to re-open 
negotiations respecting the sale of the Lancaster to Morecambe 
(horse traction) tramways. According to Ald. Smith, the chairman 
of the Tramways Committee, the idea of the committee was not to 
purchase the line themselves but to give facilities in the form of 
an extension of lease to a company, who might take over the 
Morecambe route and electrify it. In return for the concessions 
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the Corporation, the latter would demand running powers to 
erton (the first mile of the Jine to Morecambe), and 8 oon- 
tinue branch feeders to Skerton Park and Beaumont Bridge. 


London.—St. Paxcras.—The Highgate Hill Tramways, 
Ltd., have informed the B.C. that they intend to apply for a Par- 
liamentary Order for the construction of light railways. 

L.C.C.—An important extension of tramway facilities in South 
London has been made by the L.C.C., which is now running through 
cars from Westminster Bridge to Rushey Green and Catford, pass- 
ing throngh Camberwell, Peckham, New Cross and Lewisham. The 
Dew route is the longest over which the Council’s cars are at present 
running, and 4d. has been fixed as the through fare from West- 
minster or Catford, a distance of about seven miles. It is expected 
that the new line from Tooting will be opened as far as Earlsfield 
in a few days’ time. 


Luton.—4A deputation of the T.C. has recently visited 
Lincoln to inspect the working of the G.B. Surface Contact Tram- 
waysthere installed. The Lincoln Corporation officials expressed 
their great satisfaction with the system, which during the past six 
months’ running has more than fulfilled expectations. This system 
has been referred to on several occasions in our pages. 


Nottingham.—The tramway returns for the year ended 
March last are of a very satisfactory character; a net profit of £20,000 
has been earned, £15,000 of which isto be devoted towards the reduc- 
tion of the general district rate. The total income was £129,748, 
an increase of £3,418 as compared with the previous v ear. 


Nuneaton,—The B. of T. has declined to grant a 
further extension of time for carrying out the Nuneaton and 
District light railway scheme. 


Poole.—The Railways Committee of the T.C. has 
reported with reference to the question of workmen's fares, that 
the Bournemouth Corporation was advised that 
Corporation could not require it to extend to the Poole and 
District Light Railways the system of 4d. fares adopted in Bourne- 
mouth. It was decided to draw attcation to the terms of the 
agreement entered into when the light railway purchase was 
arranged, and to ask the Bournemouth Corporation to observe the 
terms thereof in respect of fares charged. 


Rochdale.—The working expenses ofthe Corporation 
tramways during the past year amounted to £23,767, and after 
meeting all expenses an adverse balance of £300 remained. The 
number of passengers carricd was 7,695,745; the average working 
expenses per car-mile, including power cost, were 5:8d. ; and the 
total revenue averaged 10˙23d. per car-mile. The gross capital 
expenditure on the system amounted to £328,024. 


South Lancashire Tramways.— Messrs. Krauss & Son, 
of Bri-tol, have now laid about three more miles of lines for the 
Lancashire United Tramways Co., viz., from Brookhouse to Farn- 
wotth, Walkden and Swinton, and bave just started another section 
from Boothstown to Worsley. 


Southport.—Additional information to that published 
in the ELECTRICAL REVIEW on June 1st, concerning the past year's 
working of the Soutbport Corporation Tramways is now available. 
The total traffic and other receipts (excluding rent, &c., from 
the Southport Tramways Co.) for the year amounted to £17,230, 
against £17,691 for the previous year, a decrease of £460 14a. 
‘Tne tramways were opened in 1900, and for the first year the 
receipts were £7,568; the working expenses, £5,476; the gross 
profit, £2,091; leaving a net balance (profit) of £81 5s. Last 
vear the receipts were £17,230, the working expenses £10,760, 
the gross profit £6,470, and the net balance (deficit) £654 14s. 
The following paragraph in the manager's report revives a vexed 
question locally: —“ To show how very dependent the tramways 
are on visitors to the town, I would point out that during seven 
months of the ycar the cars are run at a loss. If the tramways are 
to bea financial suceess, the question of Sunday running will have 
to be carefully considered in the future. The interest and sinking 
fund charges amount to £7,135, and the two items alone cost us 
£19 10s. per day, taking the year through, and as the cars do not 
run on 52 days of the 365 (which is the usual number for tramways), 
thie is equivalent to paying a rent of £1,014 whilst the undertaking 
is idle.” 

The number of passengers carried during the year was 3,874,610, 
a decrease of 7,246. The traffic receipts per passenger were 1°U5d., 
or ‘03d. less than in the previous year. The best paying routes 
were those through the working class districts. 

There is now a deficit on the estate of 4981 138. 


Sunderland.—The Sunderland and District Tramway 
Co. has from June 11th contracted to carry the mail bags from 
the post ofliees on the route of its tramways to Fencehouses 
station. The company has also instituted a successful parcel 
service. 


Swansea.—At a recent meeting of the Corporation 
Tramways Committee it was decided to recommend the Corporation 
to give notice to the Tramways Co. of intention to purchase the 
tramways authorised by the Act of 1852. This applies to the 
section from Alexandra Road to the docks. With respect to the 
sections recently constructed by the Corporation and leased to the 
Tramways Co., it was reported that the cost of construction on 
which the rental basis is to be fixed, has been agreed at £108,363. 


Warrington.—The gross profit on the tramways under- 
taking for the year ending March 31st last, amounted to £6,296, 
and after meeting financial charges there remained. & net profit of 


the Poole. 


2478, as compared with £450 in the previous year. The working 
expenses amounted to 6°75d. per car-mile, and the receipts to 
10:16d. per car-mile, both items showing an increase on the pre- 
vious year. 


Willesden.—The U.D.C. has decided to join with about 
50 other local authorities to have the decision of the Divisional 
Court in the case of the Wakefield Corporation v. the Wakefield 
and District Light Railway Co. reviewed by the Court of Appeal. 
The question at issue is whether light railways should be rated 
on the full annual value thereof, or on one-quarter of the full 
value. 


TELEGRAPH and TELEPHONE NOTES. 


Asiatic Turkey. — The Ottoman Administration has 
sent to the Journal Télégraphique a long statement, with a request 
for insertion, dealing with the inauguration of a duplicate direct 
wire between Oonstantinople and Fao. In order to avoid the 
difficulties of maintenance of the old route, the new wire has been 
laid vid Konia, Adana, Alep, Deir and Bagdad, instead of vid 
Angora, Diarbekir, Moussoul and Bagdad. 


Australia.— According to the Elektrotechnische Zeitschrift, 
the Australian Government has commenced the laying of a copper 
telephone line between Melbourne and Sydney, the length being 
800 kilometres. 


Hampstead Telephones,—The B.C. having refused to 
grant permission for the erection of an overhead telephone line in 
Ornan Road, the Postmaster-General has written referring to the 


. general question of the erection of pole lines in Hampstead and to 


the heavy expense to the State of underground lines, and suggest- 
ing that a suitable proportion of such work should be borne by the 
Council, who at its own cost, should open the roads, excavate 
and fill in the trenches, and reinstate the surface, the Postmaster- 
General providing the pipes, cables, &c. ; or as an alternative would 
accept a consent for a pole line in Ornan Road on condition that if 
at any time more than 16 subscribers are obtained, the wires will 
be placed underground, the overhead line being then taken down, 
except a few polos necessary for distribution purposes. 


London.—S$ST. PaNcnas.—The solicitor of the General 
Post Office recently forwarded to the Borough Council a notice 
requiring it to consent within 21 days to the erection of tele- 
graph posts in Granby Street, and stating that should the Council 
not accede to the application, the Postmaster-General would forth- 
with apply to a stipendiary magistrate to hear and determine the 
matter under the Telegraph Act, 1878. The Council has replied 
to the effect that the erection of the posts would be an obstruction 
to traffic, and that it was in the publio interest that the wires 
should be placed underground. Therefore it could not accede to 
the Postmaster-General's request, and would appear legally before 
a stipendiary magistrate should the Postmaster-General apply 
to same. 


Mexico.—The Zlektrotechnische Zeitschrift states that the 
Mexican Government has chosen the Telefunken“ system of 
wireless telegrapby, and has given to the German Wireless Co., 
at Berlin, the order to connect up Mazatlan and San José del Cabo, 
the distance being 325 kilometres. It is expected that the number 
of stations will very shortly be largely increased. 


Telegraphic interruptions and Repairs :— 


CABLES. IwTERRUPTED. REPAIRED 
Trinidad-Demerara (No. 1.) ee eo ee ee Aug. 96, 1901 ee ee 
Dominica-Martinique .. Se es e» . May 1, 1909.. aia 
St. Luoia-Martinique ee ee ee ee es May 9 1902 ee es 
Reissa-Issa (Yemen) Camaran os e .. Oct. 1902 .. ee 
Cayenne-Pinheiro T s os . Aug. 1902 .. oe 
Port Arthur-Chifu (Closed) vx wis zs .. Mar. 7, 1004 .. ee 
Tarifa-Tangier ee ee ee ee oo Jan. 18, 1904 oe eo 
Cayenne-Paramaribo C m . April 20, 1906 . 

LANDLINES, 

Puerto-Barrios ee ee oes ee ee ee Aug. 98, 1902. ee 
Bachkale-Deliman is id . Feb. 19, 1906 . P 


Wireless Telegraphy in India, —As showing the 
growing popularity of wireless telegraphy in India, it is interesting 
to note that during the month of April, 328 messages were sent 
from, and 363 messages to Port Blair by wireless telegraphy ; 170 
messages were exchanged at Slipper Island, and out of the total of 
861 messages, 366 were classed as private. Communication was 
maintained throughout the month, but it was imperfect on 11 days, 
and was interrupted on afternoons of eight days, owing to the 
atmospheric disturbances. 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Brynamman.—June 20th. Street lighting extensions 
for the B. and District Electric Supply Co., Ltd. See Official 
Notices " to-day. 
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Chorley.—June 18th. Electric light installation at the 
refuse destructor works for the Corporation. Specification from 
Mr. O. Hansom, electrical engineer, Albert Square, Fleetwood. 
(218. deposit.) 


Dartford.—June 19th. Oils, meters, cut-outs, cable, 
general stores for one year for the Council. See “ Official Notices " 


June 1st. 
Edinburgli.—June 25th. Lead-covered cables for the 
Corporation. See '' Official Notices” to-day. 


Erdington.—June 27th. Tramway overhead equipment 
for the U.D.C. See Official Notices“ June 8th. 


Finchley.—June 18th. Mains, network and joint boxes, 
&c., for the U.D.C. See “ Official Notices” June 8th. 


Luton.—June 15th. Cables for the Corporation. See 
“Official Notices" June 8th. 


Manchester.—June 19th. p. C. motors, motor-starters, 
meters, service cables, fuse-boxes, bitumen and box compound, for 
the electricity department. See “ Official Notices” June 8th. 


Manchester.—June 19th. Trolley wire for the Tram- 
ways Department. Specifications, &c., from the tramway manager. 


Portsmouth,—June 27th. Water softening plant, tank, 
piping, &c., for the T.C. See Official Notices" to-day. 


Rotherham.—June 30th. Cables and meters for one 
year for the Corporation. See Official Notices” to-day. 


Salford.—June 22nd. Four direct-current motors (1, 
15 and 40 B. H. P.) for the Royal Technical Institute. See Official 
Notices " June 8th. 


Spain.—June 29th. Electric lighting of the town. of 
Gibraléon, at the upset price of 4,971 pesetas (about £183) per 
annum, in accordance with conditions set forth in the Gacetu. A 
deposit of 273 pesetas (about £10) is required to qualify any tender. 
—Board of Trade Journal. " 

Spain.—The municipal authorities of Revenga (province 
of Palencia) have just invited tenders for the concession for the 
electric lighting of the town during a period of 13 vears. 


Spain.—The Spanish Post and Telegraph authorities in 
Madrid have just invited tenders for the supply of 12,000 metres 
of telephone cable and 12,000 metres of telegraph cable. 


Stepney.—June 18th. Flame arc lamps and columns 
for the B.C.; also meters, demand indicators, and carbons. See 
two Official Notices June 8th. 


1 


Stoke-upon-Trent.—June 18th. Piping for the Elec- 
tricity Committee. Sce “ Official Notices” June 8th. 

Wallasey.—July 16th. A. (. transformers for the U. D. C. 
See “ Official Notices " to-day. 


Wimbledon, — June 20th. 12 Flame arc lamps aud 
columns for the Corporation. See Official Notices” June Ist. 


CLOSED. 


Brigliton.—The T.C. on June 7th accepted the tender 
of Messrs. Babcock & Wilcox, Ltd., for the supply of a stand-by 
induced draught apparatus for the Southwick station, at £2,080. 


Bradford.—The Corporation Tramways Committee has 
accepted the tender of Messrs. Bolckow, Vaughan & Co., Ltd., of 
Middlesbrough, for the supply of 500 tons of steel girder rails, 
at £3,393 15s. 


Derby.—The T.C. has contracted with Callender's Cable 
Co. for the supply of cable extensions, at £662. 


* 


Glasgow.— The Tramways Committee has accepted the 
following offers :— 


Ri omon fuseboards for steel conduit wiring. - Simplex Steel Conduit 

Co., Ad. 

Old copper cable.-- W. T. Glover & Co., Ltd. 

Private telephone lines.—Corporation Telephone Department. 

Parkinson vices.—Dempster, Moore & Co. 

Carbons required up till May 31st, 1907.--One half to the Sloan Electrical 
Co., Ltd., instead of to Messrs. Crompton & Co., Ltd., as formerly 
arranged. 

Induced draught fans for St. Andrew's Cross station.—Musgrave & Co., 
Ltd., at £615. 

Induced draught fans for Port Dundas station, —Musgrave & Co., Ltd., at 

505 


Two pairs of their patent direct.ncting feed pumps for the Port Dundas and 
St. Andrew's Cross stations.—G. & J. Weir, Ltd., at £285. 

Ventilating fans, motors, ducts, &c., required at the Dalmarnock snb- 
station.— Musgrave & Co., Ltd., at £115. 


Tenders have been accepted by the Electricity Committee Tor 
the erection of the new sub-station at Springburn. 


Geipel & Lange ie 


France.—The French Post and Telegraph authorities in 
Paris have just placed contracts as follows :—Messrs. Geoffroy and 
Delore, of Clichy, 160 kilometres of single conductor telephone 
cable, ‘at 620 fr. per kil.; M. de la Mathe, of St. Maurice, 35 
kilometres ditto, with 14 conductors, at 1,968 fr. per kil; and M. 
Grammont, of Pont de Cheruy, 26 kilometres ditto, ‘with 56 
conductors, at 4,260 fr. per kil. 


. Gravesend.—The T.C. on June 6th accepted the 


following tenders :— 
Biemens Bros. & Co., Ltd.—Switchboard, £360, with £25 extra for a Groves 


test panel. 

Mirrlees Watson Co., Ltd.—Condensing plant, £746; feed-heater, £98: and 
welded pipes, £42. 

ee Electrical Storage Co., Ltd.—Highfield automatic reversible booster, 
Halifax.—The T.C. has accepted the tender of Mr. R 


Turne» of Halifax, for the supply of 12 roof covers for tramcars, 
at £68 10s. each.. 


London.—Sr. Paxcras.—The B.C. received the following 
tenders for the annual supply of carbons :— 
H. Tuchman Mayer & Co. a2 mm 


£575 
(accepted) 581 Johnson & Phillips, Ltd. 
Pestalozzi & Co. 608 - (alternativ e) 668 


International Electric Co. "n 609 General Electric Co. .. 750 
Compagnie Francais .. x 617 Sun Electrical Co. M sà 7530 
G. Braulik.. so sa 998 640 Electrical Co. E Ss 872 
Crompton & Co. .. us vs 646 E. H. Cadiot & Co. us $s 873 
Sloan Electrical Co. i "15 Siemens Bros. & Co. .. dx 908 


HACENEY.— The B.C. received the following tenders for positive 
accumulator plates with which to renew some of the cells of the 
Tudor battery, the prices being based on an agreement that the 


material of the old plates be at the disposal of the firms supplying 


the new ones: — 


Per plate. 
Chloride Accumulator Co. "s ig 9s. 5d 
Electrical Power Storage Co. .. wd M 10s. 10d. 
Tudor Accumulator Co. .. (accepted) 19s. Od. 
„PD. P.“ Battery Co. ae aie a és lás. 5d. 


The plates are to be delivered in lots of 25, and the quotations 
were given on an estimated consumption of about 250 plates 
per year. 


Rotherham.—The T.C. has accepted the following 
tenders in connection with the Whinney Hill tramways :— 


Ibbotson Bros. & Co., Ltd.—Tie-bars, bolts and nuts, £107. 
British Insulated & Helsby Cables, Ltd.—Trolley wire. 
Naylor Bros., Ltd.— Bracket arms. 


Roumania.— The Société d'Eclairage Electrique, of 
Paris, submitted the lowest tender (£12,772) for the erection and 
equipment: of a central electric lighting etation in the town of 
Turn-Severin. 


FORTHCOMING EVENTS. 


Tuesday, June 19th to 23rd.—Municipal Electrical Association meetings. (See 
page 819 ELEcrRICAL REvikEw, May 25th, for programme.) 

Friday, June 22nd.—At 5 p.m. Physical Society. Mr. A. A. Campbell Swinton 
on “The Effect of Radium in Facilitating the Visiblo Electric 
Discharge in Vacuo"; Mr. A. O. Allen A Comparison Between 
the Peltier Effect and other Reversible Heat Effects“; Mr. T. A. 
Vaughton ‘The Effect of the Electric Spark on the Aetivity of 
Metals”; Dr. P. E. Shaw on the “ Dielectric Strength of Thin 
Liquid Films"; Dr. W. H. Eccles The Effect of Electrical 
Oscillations on Iron in a Magnetic Field.“ 


Saturday, June 23rd.— Foreign visitors arriving. 


NOTES. 


Electric Shock Fatality.— We briefly recorded last 
week the death of an employé at the works of Messrs. Callender's 
Cable Co., at Erith, the cause being electric shock. The evidence 
given at the inquest showed that deceased was found in a doubled- 
up position, clinging to a drum of cable. He was still breathing, 
and artificial respiration was employed, but he died a quarter of an 
hour later. There was no current on the cable at the time. The 
floor was wet. 

Mr. H. Goddard, electrician at the works, said deceased was 
engaved in putting into or taking out of the tank cables which were 
being tested. The drums on which the cables were wound were 
put into the tank, and pulled out by an electric crane. Witness 
was making connections to carry out a high-pressure test. Witness 
warned three men, including deceased, to “clear out," as the 
pressure was about to be put on. After warning them, he went up 
to the box and made the necessary connection, and switched on 
the boxes. There was no current on then. He noticed at that 
point that the three men had obeyed his instructions, and had 
cleared away. Witness took another look to satisfy himaelf that 
all was clear before giving the signal to the switchboard attendant 
for the current to be applied. He went to his desk, and after 
looking at something there, went up to the pressure room, and had 
read the voltage, when he noticed a sudden rash of current. At 
first witness was under the impression that one of the cables had 
given out, but this was not 80. He thought the cable from the 


E ~ 
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pressure box into the section which they were testing for pressure 
had given out. Later investigation showed a small hole in the 
cable about the size of a pin’s head. He could not account for 
deceased being found in the position described by Keeve, as the 
last time he saw the three men they had obeved his warning and 
got out of the danger zone. Deceased had no right, after having 
been warned, to be in the section in which he was found. The 
men were not tightening up the cable on the drum; he was sure of 
that. Asked if it would be possible for a person to get a shock 
strong enough to kill him through the leakage discovered, witness 
said it was impossible to say. It would depend on the state of a 
man’s health. Deceased was very careful, and one of the best men 
they had. 

Walter Jackson said he was working with deccased and Sutton 
on the afternoon in question. When the warning was given by the 
previous witness he thought they had just time to finish tying a 
cable they were engaged upon, and he and deceased did not go out 
of the danger zone at the very instant they were told to. Had they 
gone immediately on being warned by Mr. Goddard they would 
have got clear. Bnt he and deceased stayed to finish tying the 
cable. What they were doing then had nothing to do with the 


test that was being conducted. There was a flash, and witness ' 


received a slight shock. Deceased was on the opposite side of the 
drum at the moment. 

Dr. Maynard said he most carefully examined the body from 
bead to foot, and found no mark, bruise, burn, or discolora- 
tion. or indication that deceased had received a serious électric 
shock. Nor was there any such mark on his clothing. The 
blood was dark coloured and thin, and there was abnormal 


congestion of all organs. The heart was unusually large 


and dilated, with much fat about it. There was valvular 
disease; also signs of cbronic intlammation beyond the state 
of the blood and general congestion. Nothing was disclosed 
by the examination to support the hypothesis that deceased was 
killed by electric shock, either internally or externally. But, after 
hearing the evidence, and taking into consideration the condition 
of the heart, witness was of opinion that death was caused by 
heart failure, the result of an electric shock; and, whether that 
shock was slight or whether it was severe, the condition of his heart 
would materially conduce to a fatal result. In all cases of death 
from lightning or electric shock the internal indications were very 
slight, though the blood was very thin and very dark. He 
attributed the congestion of the organs to shock to some extent. 

The Coroner, iu sumining up, said that two of the drums had 
been completed, and the men were at work on tbe third drum, 
which only wanted tying at the end to complete it. But, according 
to the evidence of Mr. Goddard, a further test of other drums was 
going to be made in a tank higher up. For that purpose a 
cable ran from the switch-house and led to the cables in the 
tank which were going to be tested. Before giving instructions to 
switch on the cable he (Goddard) warned the men. The danger 
boards were in position. Goddard said the men disappeared from 
his view, and a second time he looked to see that all was clear. 
The "lead," or cable in question had been tested up to 30,000 volts, 
and frequently used up to 20,000. But on this occasion 8,000 volts 
only were registered. After it had been switched on there was a 
flash. Since then the “ lead," or cable had been taken out, anda 
small leakage, about the size of a pin's head shown to exist. 
Whether that got on to the drum by any means there was no 
evidence to chow. But there was a flash. Probably had deceased 
been a healthy man the shock would not have been suflicient to 
cause his death. Asa matter of fact, the man who was working 
with him bad told them he had a shock, and he was now all right. 
The Inspector suggested that it would be well to raise the danger 
boards used. The drums were 6 ft. high, and it was possible that 
the men wouid be obscured from Mr. Goddard's view. All 
reasonable precaution seemed to have been taken. A verdict of 
“ Accidental death," in accordance with the medical evidence was 
returned. 


Electric Signalling Breakdown.—Consequent upon a 
breakdown of the electrical signalling apparatus at the new Victoria 
Railway Station, considerable delay has been experienced this 
week by travellers ou the Brighton and South Coast line. 


Electricity for Ventilating and Cleansing Sewers. 
—A conference of representatives of five of the borough councils 
of South-Eastern London, was recently called at the Greenwich 
Town Hall, to consider the question of the ventilation of sewers, 
the subject having been brought prominently forward in connection 
with the two main sewers(11 ft. 6 in. barrel) now being constructed 
by the London County Council from Catford and Deptford to 
Crossness, and great uneasiness being felt throughout the districts 
intersected at the prospect of having these sewers ventilated by 
surface ventilators, particularly in the neighbourhood of Black- 
heath and Greenwich, the plans showing six surface ventilators on 
Blackheath Common. and two in Greenwich Park. 

At the meeting of the conference on the 8th inst, under the 
chairmanship of the Mayor of Greenwich, after other matters had 
been disposed of, Mr. Councillor John M. Stone (Greenwich), moved 
& resolution to the effect: *' That in the opinion of this conference 
the time has arrived when further investigation and experimenta 
should be made as to the best methods of ventilating sewers and 
dealing with and treating the gases and effluvia generated therein, 
and that the London County Council be requested to undertake 
such investigation and experiments, including the consideration of 
electrical methods of dealing with the same, and that they be 
requested to receive a deputation of five members of this conference 
to lay the matter before them.“ 


In the course of his remarks, he contended that the subject of 
sewer ventilation had made little progress during the last 30 years, 
and that the time had come when the matter should be put on'a 
scientific basis. He urged the application of electrical science to 


the subject. Electrical fans were admirably adapted to the work 


of ventilating, and, as was well known, a high-tension discharge of 
electricity in air produced ozone and nitrous acid, both powerful 
deodorisers. Ozone if generated in proper quantities would 
destroy germs, organic compounds containing sulphur, amines, 
sulphuretted hydrogen, and other deleterious gases and effluvia. 
A letter from Major Cardew, the well-known electrical expert, was 
read, in which he expressed the opinion that it would'be worth 
while trying the effect of high tension discharge of {electricity to 
purify the gases. . 

Mr. Stone further dealt with the question of expense... Mr. 
J. Louis Foucar, B.Sc., had carefully worked out an estimate 'after 
consulting with manufacturing experts, and came to the conclusion 
that an 11 ft. 6 in. barrel sewer could have the air purified and 
changed five times a day by means of proper machines for produc- 
ing ozone and working fans, on a capital outlay of £150 per mile 
and an annual cost of £35 per mile. If experiments were to be 
made, it was submitted that the London County Council were the 
proper body to make them. 

The motion was seconded by Dr. Annis (medical officer of 
Greenwich), and carried unanimously. 

The Conference then nominated five representatives as a 
deputation to lay the matter before the London County Council. 


Appointments Vacant.—Resident electrical engineer 


for Monmouth; assistant for teaching dynamo design at Glasgow 


and West of Scotland Technical College (£100); switchboard 
attendant for Kirkcaldy (258.); drawing office and lecture assistant 
in mechanical engineering department, two demonstrators for the 
electrical engineering laboratories, and other appointments, for the 
Northampton Institute ; additional assistant wanted for the City 
= Guilds Electrical Engineering Department, Exhibition Road 
£150). 


The Colliery Exhibition.—This Exhibition was opened 
at the Agricultural Hall, Islington, on Tuesday. It remains open 
until 20th inst. We hope to give particulars of the electrical 
features in a later issue. 


Greenwich Power Station and the Observatory.— 
At the meeting of the Council of the Royal Astronomical Society, 
held on Friday, 8th inst., the following resolution was unanimously 
agreed to:—'' That the Council learn with deep concern of the 
danger threatened to the Royal Observatory, Greenwich, from the 
erection of a large electric generating station near the Observatory, 
and desire to represent to the Admiralty at the earliest opportunity 
their conviction of the paramount importance of maintaining the 
integrity and efficiency of Greenwich Observatory, which has been 
adopted as the reference point for the whole world.” It was 
further resolved that a copy of this resolution be forwarded to the 
First Lord of the Admiralty. 


Liquid Fuel versus Coal.—An echo of the labour 
troubles and extensive fires which took place last August at the 
petroleum fields of Baku, is contained in the report for 1905 of the 
St. Petersburg Electric Lighting (1886) Co., which carries on 
business both in the Russian capital and at Moscow. Düring tbe 
internal disturbances both works were repeatedly compelled to shut 
down or limit their output, although the losses caused by damages 
to transformers and street lamps were comparatively small. The 
price of naphtha residuals, which were used for fuel at the Moscow 
works, if not also at St. Petersburg, increased by 33 per cent. owing 
to the Baku disasters, and the company was compelled to turn its 
attention to the use of coal, the four largest boilers at Moscow being 
converted from oil to coal firing. It is stated that, notwithstanding 
the high rates of freight, the most economical fuel for the Moscow 
works has proved to be pit coal briquettes obtained from Westphalia, 
in the west of Germany. 


OUR PERSONAL COLUMN. 


technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL Ruvizw posted as to their movements. 


Central Station Engineers.—Mr. A. N. Dixhx has 
obtained an appointment with the Great Indian Peninsular Rail- 


way Co., and has resigned his position as engineer-in-charge at the 


St. Pancras Borough Council's Regent's Park station. He leaves 
for Bombay next month. 

Mr. T. KNATCHBULL HUGESSEN has resigned his position of mains 
superintendent to the Electric Lighting Committee of the Derby 
Corporation, and Mr. E. G. BoissrER has been promoted to the 
post, with Mr. G. DEARLE as assistant superintendent. The cause 
of Mr. Hugessen's retirement is ill-health. 

Mr. H. W. EvgRITT was appointed, on June 6th, by the Clacton- 
on-Sea T.C. as chief engineer at the electricity works, 
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The Hull T.O, on June 7th desided te increase the salary of Mr. 
BELL, electrical engineer, by £100 a year, with two further annual 
increments of £50, and that of the assistant olectrical engineer by 
£50 per annum, with two further yearly increments of £25. 

Mr. J. W, HAME, assistant electrical engineer, has been appointed 
city electrica] engineer at York at a salary of £300 per annum, 
rising by £25 a year to a maximum of £400. 

Mr. A. W. BLAKE bas resigned the positidn of borough electrical 
engineer under the Monmouth Corporation to join the firm of 
Mills, English & Co., Swansea, to which address all communications 
should be sent after August lst. The Monmouth Corporation is 
retaining Mr. Blake's services as consulting engineer, and will 
appoint a resident engineer. 


Tramway Officials.—Mr. A. C. GLINISTER, clerk to 
Mr. C. Barber, engineer and traffic manager of the Bournemouth 
Corporation Tramways, has been appointed personal clerk to Mr. 
T. B. Goodyer, general manager of the Croydon Corporation Tram- 
ways, On Friday, the 8th inst., Mr. Glinister was presented by the 
Bournemouth staff with a gold albert. 


General.—Mr. W. R. CoorER, M.A., B.Sc., M.I.E.E., 
A.M.Inst. C.E., has been offered, and has accepted, the position of 
editor of the Zlectrician, in the place of Mr. F. C. Raphael, 
A.M.I.E.E., who retires on June 30th. 

Mr. P. BARRETT CovLsTON,& member of the staff of the Brush 
Electrical Engineering Co., Ltd., was married at Burnley on 
June 5th to Miss Ethel A. Mackenzie, of Burnley. Amongst the 
presents was a brass and bronze standard lamp and shade from the 
staff of the Manchester office of the Brush Co. 

Mr. RIchARD L. GoprREx notifies that he has left Messrs. Henry 
F. Joel & Co., to take up a position with the Bowen & Odery Manu- 
facturing Co., of 127, Pomeroy Strect, New Cross, S.E. 

At Umtali, Rhodesia, on June 2nd, Mr. HAROLD WnAGG was 
married to Bertha Frances, second daughter of Stephen Walker, 
Hunter House, Sheffield. Mr. Wragg was formerly on the staff of 
the Sheffield Corporation Electricity Department, and is now chief 
engineer to the Panhalonga Proprietory Mines and Rezende Mine, 
Mashonaland, S. Rhodesia. | 


CITY NOTES. 


i 


Kalgoorlie Electric Power and Lighting 
Corporation. 


THE scventh ordinary general meeting of the shareholders of this 
company was held on Wednesday at Winchester House, Old Broad 
Street, Mr. Roger W. Wallace, K.C., presiding. 

The CHAIRMAN, in proposing the adoption of the report, said the 
shareholders would remember that shortly before the last meeting 
the Kalgoorlie Tramway Co. decided not to take their electricity 
from them, but to lay down their own plant. He (the chairman) 
thought that would be very disadvantageous for both companies; and 
so, just before the meeting, he made one final effort with the 
Tramway Co. to see if they could not come to an arrangement by 
which they would lease the tramways, and so take an interest in 
the profits they made. He naturally felt that it was an anxious 
.time for him to take that step, but he thought it the best thing to 
do, as it was not desirable to in any way widen the breach between 
them, especially as up to that time they had done everything 
possible to make a favourable arrangement between the two 
companies. In taking over a lease of the Tramway Co. he 
thought it was desirable that they should see what the 
conditions in Kalgoorlie actually were before they entered 
into the contract. He accordingly went out to Australia, 
and he found that there were many things in the contract which 
would operate disadvantageously to both companies, and which 
would cause a great deal of friction, and he came to the conclusion 
that it would not be advantageous to either company to go on with 
the contract that had been arranged. Eventually he succeeded in 
coming to an arrangement by which the contract for the leasing 
of the tramways should be postponed for five years, and that in the 
meantime the tramway company should pay them a fixed rate for 
the current which they took. The price arranged was 24d. per unit. 
That seemed a high price to those who were purchasing electricity 
for power purposes in this country, but the conditions in Australia 
were entirely different. In reality it was only a fair price, and one 
that was advantageous to both companies, He was thoroughly 
satisfied with the contract that had been made, and the tramway 
company were also satisfied. By that means a great deal of friction 
that had existed between the companies had been got rid of. He 
thought the company was to be congratulated on the successful 
termination of negotiations which had been going on for two 
years, and which had been a very great strain on the 
board and the officials. His visit to Australia had also 
been of great advantage to the company in other respects. 
The mine-owners had considerable advantages over them, as thoy 
had no establishment charges to pay, and they did not put down 
anything for rent, and they made it appear that they could 
produce electricity really cheaper than they could. He thought it 
was a great advantage to the company that he was able to make 
the acquaintance of the mine managers, and to show to them what 
a great advantage their company was to the mines in order that 
even when they had their own supply they should take a great pro- 


portion of it from them. Thoy had since then given them very 
large orders, and other mines which were about to install their own 
plant, had decided not to do,so, but to take their electricity from 
them. That involved on their part doing a larger business at a 
cheaper rate, Of course, a large business at a cheaper 
rate was better than a small business which at any time 
they might be liable to lose. The resvlt of that deter- 
mination was that they had to increase their plant, 
and so they decided to put down a fresh unit of plant, and 
the whole of their supply was now contracted for, and they were 
producing their electricity at a very much cheaper rate than before, 
because of the new arrangements they had made. He thought that 
was a very satisfactory issue for the company, as it put their 
busincss on a stronger and surer foundation than it was in the past. 
As to the permanency of the goldfields in Kalgoorlie, he had gone 
over every mine in Kalgoorlie, aud although the lodes were not so 
rich as they were, there was a vast amount of low grade orc to be 
treated, and the plant of the various mines were so well conducted 
that they were able to make profits out of ore which before could 
not be treated in a payable manner. There was no doubt, therefore, 
that they had got a business of a steady and solid character. There 


. were other possibilities for Kalgoorlie, and he should think that 


at no very distant date there would be a railway from there 
to the other towns in Australia, and Kalgoorlie would be one of tbe 
commercial centres, so that should the mines fail them they ought 
to be able to get a full load for very many years. There had been 
a very unpleasant patent suit going on in Australia in connection 
with the type of condenser that they sent out. The action ought 
never to have been brought against them at all, but they could 
not prevent people bringing tbe action. He had seen the lawyers 
about it, and he thought they would hear but very little about it in 
the future. Their plant was now in thorough good working order, 
and the whole works were carried on very efficiently. Their present 
manager, Mr. Crocker, was a most excellent man, and was a very 
good friend with all the mine managers, and he held a 
position of great importance in the town. Regarding the 
balance-sheet, it would be noticed that the £33,000 first 
mortgage 6 per cent. debentures became redeemable in 
February next. They had made provision out of the profits for 
the premium needed to pay off those debentures at 102. He 
thought it would be to the advantage of the shareholders if in deal - 
ing with the redemption of those debentures, they could st the 
same time deal with the question of the past dividends, and the 
board hoped to produce a scheme to carry that into effect. As to 
the future of the company, he thought it was very satisfactory in 
every way. 

Mr. Epwarp Pope seconded the motion. 

Mr. Lis, Mr. Fonp and other shareholders complained of the 
expenses of the company, and expressed a hope that everything that 
was possible would be done to economise. 

The CHAIn AN, in reply, said that it was a most difficult thing 
to conduct & company so many miles away, but they bad every 
confidence in their manager and staff. As to the directors’ fees, he 
or his colleagues could not take less than they did. 

The report was then adopted. 


Anglo-Portuguese Telephone Co. 


THIS company's annual meeting was held on Friday last at the 
new offices, 31, Budge Row, E.C., Mr. Herbert Allen presiding. 

The CHAIRMAN, in moving the adoption of the report, reviewed 
the operatious of the year and said a few words about the future. 
Their last year's anticipations that they would have all-round 
improvement to record this year had been in no way falsified. In 
1905 there was no interruption to the steady improvement which 
had marked the company's progress for some years past. He 
directed attention to the balance-sheet in proof of the soundness 
of their financial position. Notwithstanding the recent additions 
to capital, the total amount of £150,000 gave an average per sub- 
scriber well below that of the majority of similar undertakings, a 
fact which perhaps explained sufficiently why they could simul- 
taneously give their shareholders good dividends and the Portugue:e 
publie a cheap service. The following table illustrates the com- 
pany's progress, from a revenue and profit standpoint, in recent 
years :— 


Gross Gross Net 
Year. revenue, Profits. Profits 
1900 .. x 22 £19,223 £4,967 £3,519 
1901 .. 9 2 20,802 6,827 5,879 
1902. iu E 22,72 8,926 7.124 
1903 .. zx - 24.232 10,459 7,075 
1904 ,. = 9i 25,969 10,796 8,360 
1905 .. me e 20,808 12,284 9,702 


This showed that the gross revenue in the last six years had in- 
creased from £19,223 to £29,808, whilst the net profits in the same 
period had grown from £3,519 to £9,702. The latter figure would have 
been £11,709 but for an altered and more accurate metbod of 
dealing with subscriptions paid in advance. ‘here was no reason 
why their progress should be less marked in the future than in the 
past. Having got their finances on a thoroughly sound footing, 
they could now devote undivided attention to the development of 
the business, for which there was still very wide scope. They were 
now establishing exchanges on the south side of the River Tagus, 
and from this hitherto untouched portion of their territory they 
ought to derive remunerative business. They were adopting a 
very conservative policy in the matter of dividend.. Although the 
interim dividend paid in November last was equal to 334 per 
cent. on the then issued capital, it represented a sum of only 
425,000, which was less than half the amount of the reserve fund 
that had been built up out of profits in the previous 17 years. 
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Lest there should be any misapprehonsion in Portugal as to the 
p significance of this distribution, or lest it might be thought 
hey had been making excessive profits, he explained that even 
with this extra distribution of 334 per cent., the dividends for the 
whole 17 years of the company's existence were only brought up to 
an average of ^ per cent., for they had up to that time only 
averaged about 3 per cent., taking the entire period. The board 
of a telephone company hud two conflicting interests to reconcile, 
the shareholder and the ueer, and in the endeavour to hold the 
scales as evenly as possible between the two, they ran the risk of 
not wholly pleasing cither. Mere surplus of income over current 
expenses was not net profit; the property all the while was depre- 
ciating and, in the case of a company working under a limited 
concession, provision bad to be made against its expiration in case 
of non-renewal. The net profits for the year, after providing for 
debenture interest and so forth, were £9,702, and bringing in cer- 
ta in balances, there was an available total of £14,958. They were 
distributing amongst the shareholders only £4,500 (equal to 6 per 
cent. on an issued capital of £75,000), whilst carrying £5,000 to 
reserve and £5,458 to the credit of the current year's accounts. 
Thev could not be accused of dividing "up to the bilt.” The 
policy of conserving their resources, instead of striving for mere 
immediate “ effects,” was the right one. The real benefit arising 
from the recent reconstruction of the Lisbon system should be yet 
more marked in the next year or 80, as the present offices and plant 
were sufficient, with relatively little addition to working expenses, 
to serve a greatly increased number of subscribers. They might 
thercfore anticipate that for some time to come the revenue would 
be largely augmented without a proportionate increase in the cost 
of working. However, sbareholders should not overlook the fact 
that as from the beginning of tbe present yearthe entire share 
capital of £100,000 ranked for dividend, and with the beginning of 
next year the debenture sinking fund would come into operation, 
and the debenture service would then require an annual sum of 
£:3,600. But even then they had not much cause for despondency, 
for assuming that the Portuguese exchange on London remained as 
at present, they anticipated a net revenue of £10,000 or £11,000 
for the current year, after providing for debenture interest and 
sinking fund. This should enable them to improve upon the 
present rate of dividend and at the same time to place a further 
entisfactory sum to reserve. The number of telephone subscribers in 
Lisbon and Oporto was still far less than it ought to be, having 
regard to the population of those two cities. The indifferent 
service given to the public until a few yeara ago was doubtless 
responsible for that. Now, however, in the capital city they bad a 
thoroughly up-to-date system. The number of subscribers was now 
increasing, as it should continue to do for many years to come. 
With this expansion of busjness, they would of course, from time 
to time need a little more capital, but, fortunately, they were 
possessed of ample resources fur any outlay of the kind they could 
foresee for many years ahead. The capital account of a telephone 
company could scarcely ever be regarded as closed. In normal 
years their capital expenditure should not exceed £2,000 or £3,000, 
though in the current year that figure had been exceeded, owing to 
the cost of the new cable under the Tagus. But even this they had 
been able to meet out of surplus revenues, and that was how they 
would always endeavour to mect a great part of their capital 
expenditure. The laving of a cable under the River Tagus was 
completed in September last, thus connecting the central office 
with several new exchanges. In regard to the important question 
of depreciation, there was no class of commercial undertaking in 
which the precise measure of depreciation was more difficult to 
gauge than in tbat of a telephone company. He had heard it 
argued that, in the case of such undertakings generally, maictained 
in an efficient state out of revenue, there was no call for any 
specific provision for depreciation, but that was not the view of 
this board. At all events, the argument did not apply to this 
company, having regard to the fact that the present concession 
expired in 1937, the possibility of their not getting a renewal, and 
the doubt as to the precise amount of compensation which they 
might receive if the system were taken over by the Portuguese 
Government. It was therefore in contemplation by the board to 
take out a redemption policy of sufficient amount to relieve the 
shareholders of any anxiety they might otherwise feel on this 
score, and to defray the cost of this policy out of such sums as they 
might from time to time appropriate from revenue to reserve. This 
was the most effectual provision that could possibly be made against 
any risk of depreciation or loss of capital, and the simplest solution 
of the whole question. A suggestion had been made for a dividend 
distribution twice a vear. The suggestion was not unreasonable, 
and would have duc consideration. 

Mr. F. W. Kerr seconded the motion. 

The dividend resolution was passed on the motion of Mesers. C. 
Wool E and J. E. KINGSPURY. 

Mr. J. E. Kingsbury was re-elected a director on the London 
hoard, and the Marquez de Gouveia and Senhur Barbosa Colen were 
re-elected to seats on the Lisbon board. 

The re-election of the auditors closed the meeting. 


— 


Lisbon Electric Tramways Co. 


THE eighth ordinary general meeting of this company was held at 
the London Wall Buildings on Wednesday, Col. Sir Charles Euan 
Smith presiding. 

The CHAIRMAN, in proposing the adoption of the report, said that 
he was sure that they were all satisfied with the chairman’s pre- 
diction at the last meeting as to the prospects of the company, and 
with what they had done since then, He thought that the expec- 
tutions then held out by the chairman had been more than fulfilled. 


Tho extensions made during the year covered an aroa of 5} miles, 
and they had before them more schemes for extension, some of 
which had been, or were about to be, made. In the opinion of the 
board more capital was required to meet the outlay already under- 
taken and about to be undertaken, and they proposed to issue 
further shares to the extent of 250,000. They had placed to the 
depreciation account £35,000 which, in the opinion of the board, 
was & reasonable appropriation, beyond this the profits of the 
company showed that they were entitled to propose the payment 
of a dividend of 54 per cent. on the ordinary shares, and to carry 
forward £17,356. Since the close of the present account, tbo 
current four months to April 30th showed a gross increase of £7,000, 
and the cable receipts à gross profit of about £26,500, the largest 
since the incorporation of the company. They could con- 
gratulate themselves that they had every reason to expect 
a bright prospect for the current year. He thought they could 
say with pride that the people of Lisbon ought to 
feel proud that they had one of the finest tramway systems in 
Europe. As regarded the dividend, they thought that they ought 
to strengthen the financial position and amply provide for any con- 
tingencies tbat might arise before declaring a higher dividend. 
Besides adding to the depreciation account, they had increased the 
exchange reserve account by £5,000. The Portuguese exchange 
rate was the highest since the formation of the company, and he 
thought they should safeguard themselves while they were in a 
position to do so. With regard to the issue of capital that was 
necessary not only to provide for new extensions, but also to create 
some form of reserve which could readily be turned into cash. In 
conclusion, he referred to the able manner in which their local 
committee at Lisbon did their work for the protection of their 
interests, and to their untiring manager, Mr. W. Clarke, and all 
those who worked undcr him. 

Mr. Lupwia BREITMEYER seconded the proposition, and the 
report. was adopted. 


Topsham Electric Light Co.— The first annual meeting 
was held on Saturday. The directors, in presentiog their first 
annual report, were able to show satisfactory progress. The company 
commenced operations with five consumers, and the total on 
December 31st was 41. The total capital expenditure was £1,330. 
A few shares still remained not fully paid up. The income for 1905 
amounted to £114. A net balance of £20 remained in hand after 
expenses were paid, and the directors recommended that this be 
used to commence a reserve fund to allow for depreciation, &c. 
The chairman said that at the end of next year a good sum would be 
available for disbursement to the shareholders. The directors were 
asking for more capital in order to add to the capacity of the plant. 
The report was adopted and officers elected, Mr. H. C. Gould being 
again appointed secretary and manager. 


Stock Exchange Notices.—Applications have been 
made to the Committce to appoint a special settling day in and to 
grant a quotation to— 

Delhi Electric Tramways and Lighting Co.—100,000 6 per cent. preferred 
and participating shares of £1 each. 

Kepitigalla Rubber Estates, — 200,000 shares of £1 each, fully paid. 

To appoint a special settling day in—- 

Johnson & Phillips.—168,365 veudors' ordinary shares of £1 each, fully paid. 
Nos. 6,636 to 175,000; and £28,333 vendors’ 5 per cent. first mortgage debenture 
stock. 

And to allow the following securities to be quoted in the Official 
List :— 

British Aluminium Co.— £300,000 54 per cent. Loch Leven debentures of 
£100 each, Nos. 1 to 3.000 (registered). (Renewed application.) 

Stone J.) & Co.—Further issue of 10,000 vendors’ 5 per cent. cumulative pre- 
ference shares of £10 each, fully-paid, Nos. 20,001 to 30,000. 


The Committee has appointed a special settling day as under :— 

Wednesday, June 27th. -National Electric Construction Co.— 18,851 vendors’ 
shares of £1 each, fully paid, Nos. 100,001 to 118,851. 

And ordered the undermentioned to be quoted in the Official 
List :— 


British Aluminium Co.— £300,000 51 per cent. Loch Leven debentures pf 
£100 each, Nos. 1 to 3,000 (registered). 


e E 


Canadian General Electric €0.— The directors have 
declared a quarterly dividend of 24 per cent. 


National Telephone Co.— The transfer books of the 
31 per cent. and 4 per cent. debenture stocks will be closed from 
June 18th to June 30th inclusive, for the preparation of the 
warrants for the interest due July 1st. 


South Staffordshire Tramways (Lessee) Co.—The 
report for 1905 states that the total revenue for the year amounts 
to £40,513, and the expenditure to £41,433, leaving a net loss ot 
£920. The strictest economy has been practised in all departments, 
and the directors anticipate that by reason of the satisfactory 
results of the electrification of the Wednesbury-Darlaston line, and 
of the new agreements with the local autborities, the present year 
will show a marked improvement in both gross receipts and net 
result. A scheme for the mutual insurance of the third party risk 
has been entered into by the compauy jointly with other associated 
companies of the B.E.T. Co. Through the facilities afforded by 
the combined management of the lines by the Birmingham and 
Midland Tramways Joint Committee, a parcels and goods carrying 
business has been developed. Operations were commenced on 
November 1st last. 
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MARKET QUOTATIONS. 


Wednesday, June 13th. 


Latest Fortnight's 
CHEMICALS, &o, Price. Inc. or Dec. 

a Acid, Hydrochloric .. per cwt. 5J- 
a „ Nitric .. "f. S per cwt, 22/- kl 

„ Oxalic.. .. per cwt, 82/- s 
a „ Sulphuric bs per ct. 5/6 Š 
a Ammoniac, Sal .. js e percwt. | 42J- 
a Ammonia, Muriate (crystal) . per ton £33 10 
a s9 ,» ee ee ee per ton | £30 ee 
a Bleaching powder .. .. per ton 45 10 T 
a Bisulphide of Carbo . perton | £18 Ae 
a Borax .. 95 ae .. per ton 415 * 
a Benzole (90 95) .. per gal. 104d, 92 
4 $i (50 95) .. per gal. | 10d. vs 
a Copper Sulphate .. per ton £26 5% 
a Lead, Nitrate s per ton £28 $4 
a „ White Sugar.. .. per ton £31 é 
a „ Peroxide per ton 427 10 e 
a Methylated Spirit .. sid per gal. 2/6 e 
a Naphtha, Solvent (9096 at 160°C) per gal. 5/6 s 
a Potassium Bichromate, in casks perlb. | 8d. e 
a Potash, Caustic (75/80 95) .. per ton £20 i 
a Potassium Cyanide "T .. per lb. Tad. e 
a Shellac RF 85 . percwt, 200 / : 
a Sulphate of Magnesia  .. .. per ton 44 10 $ 
a Bulphur, Sublimed Flowers . per ton £6 10 > 
a » Recovered .. per ton £5 10 E 
a js Lump os M +. per ton £5 e 
a Soda, Caustic (white 70 % .. per ton £10 15 : 
6 62 . 40 à . per ton £8 5 P 
a Bodium Bichromate, casks .. per lb. r 
& « Cyanide „ se. pet | x 

| 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £160 | aa 
b 7 Wire, in ton lots .. per ton £191 Ee 
b p Sheet, in ton lots .. per ton £177 e 
b Babbitt's metal ingots .. .. per ton £48 to £140 . 
e Brass (rolled metal 2 to 12") basis per lb. 91d. d. dec 
€ „ Tube (brazed) e .. per lb NO. d. dec 
e „ „ (solid drawn). per lb 10d. ld. dec 
€ „ Wire, basis as per lb 91d. x. 
e Copper Tubes (brazed) per lb, )j- id. inc 
e $, » (solid drawn) per lb 1/03 Id. inc 
g Copper Bars (best selected) per ton £100 8 
g Copper Sheet T `. per ton £100 
g „% Rod.. 88 85 per ton £100 
„ (Electrolytic) Bars per ton £92 
6 p " Bheets per ton £104 
8 5 " Rod .. per ton £95 
6 6 » H.C. Wire per lb. lld. 
f Ebonite Rod - T .. perlb B/8 
i Bheet ae d per lb 8/- 

n German Silver Wire per lb 1/7 
h Gutta-percha, fine oa per lb 6/- to 7 a 
h India-rubber, Para fine .. .. per lb 5/2 to 5/92 dec. 
i Iron, Charcoal Sheets... per ton £18 d^ 
„ Pig (Cleveland warrants) per ton 60,8 8d. ine. 
á  ,, Forgings, according to size per ton From £11 80 
é 4 Scrap, heavy xe .. per ton 47/6 to 50% 
„ Wire, galvanised No.8 .. per ton £9 15 ai 
g Lead, English Ingot ee .. per ton { 8 st 2/6 inc. 
09 un 10 Sheet ee per ton i n i5 | 2/6 inc. 
m Manganin Wire No. 28 per lb. 8/- 
g Mercury — "P vs .. per bot £" 5 
d Mica (in original cases) small .. per lb. 6d. to 1/ . 

» ($ „ medium per lb 6 to à 

$$ 6 „ large. per lb 4/6 to 8/6 ee 
p Phosphor Bronze, plaincastings per b 1/1 to 1/8 
p . „ Strip & sheet per lb. 1/4 T 
o Platinum ee aie T per oz. 91/6 ae 
e Bilicium Bronze Wire  .. .. per lb. 1/- to 1/1 - 
i Bteel, Magnet, acc'd'g todesc'p'n per ton £58 T 

* SCRE 2 cn | £15 to 440 jé 
g Tin, Block (English) .. .. per ten { 4158 £8 dec. 
n „ Wire, Nos. 1 to 16 .. per lb. | 2.3 Id. ine 
p White Anti - friction Metals— 

“ White Ant brand .. .. per ton £46 to £70 

j Yarns, 2 Grey Cotton,onsp'ls per lb. Bd. 
j Xa lea. Flax à» .. per lb. bad. 
j „ Sply 10 lbs. Russian per lb. 4 M. . 
j „ 10 lbs. Russian, single .. per lb. 4 . 
j „ 180 lbs. Jute rove . per ton £11 
k Zinc, Sh't (Vieille Montagne bnd.) per ton £32 


Quotations supplied by — 


a G. Boor & Co. & Edward Till & Co. 
b The British Aluminium Co., Ltd. 1 Bolling & Lowe. 
e Thos. Bolton & Bons, Ltd. j Walter H. Hindley & Co., Ltd. 
ins & Bons. k Morris Ashby, Ltd. 
e Fredefick Smith & Co. m W. T. Glover & Co., Ltd. 
f India-Rubber, G. P. and Teleg. n P. Ormiston & Sons, 
Works Co., Ltd. o Johnson, Matthey & Co., Ltd. 
g James & Shakspeare. p The Phosphor Bronze Co., Ltd. 


Electricity v. Gas.—After reading the enthusiastic and 
lengthy comments of the daily Press in regard to the Brighton 
Co.'s retrograde movement in adopting gas for illuminating the 
new Victoria Station premises, on the scorc of cheapness, it is a 
consolation to read a Times paragraph of a dozen words or so, 
stating that Huston Station was for the first time lit up entirely 
by electricity last evening.” 


STOCKS AND SHARES. 


Wednesday Afternoon. 

TRADE throughout the country is too prosperous for the Stock 
Exchange to be busy. That is the last conclusion reached by a good 
many authorities, and if it be the case, stockbrokers have now 
magnificent scope for the cultivation of altruism. May be elec- 
trical trades might challenge the accuracy of the proposition 
enunciated in the first sentence, but the Board of Trade returns 
show satisfactory expansion in the general business of the country, 
and increase of general prosperity cannot fail to bring grist 
ultimately to the City mills, in addition to those of Yorkshire and 
Lancashire. . 

Our tale this week is not of the kind calculated to arouse 
enthusiasm. It is unpleasant to have to record movements mostly 
downward : unpleasanter to relate, for instance, that British Westing- 
house Preference have reached a point at which they are practically 
unsaleable. Ard this, in spite of the fact that the price has fallen 
to 25e. middle. Manufacturing shares, as a whole, are dull. General 
Electric Preference at 94, show a 5s. fall; Electric Constructions 
are 4 lower at 10s., and Callender’s have lost their advance of last 
week. Cromptons are down 4 at 2, and so are Bruce Peebles 
Preference at 4j. | 

Railway stocks present no indication of rousing from their accus- 
tomed condition of dulness.  Metropolitans are lower at 67 and 
Districts at 254. Central London Ordinary is down to 87, City and 
It is considered an open question whether 
the Metropolitan will be able to squeeze out 2 per cent. on its 
Ordinary stock for the first half of the current year, although last 
July the distribution was at the rate of 24 per cent. Discussion is 
now arising as to the wisdom of the policy of cheap fares 
inaugurated by the Central London, but the public have become 
too accustomed to this cheap travelling for an alteration to be made 
with safety. : 

Curious contradictions are heard in the City regarding the 
experience of the motor-omnibus companies with reference to the 
vital point of depreciation. We heard on the same day recently 
two men, who have gone very carefully into the finance of the 
undertakings, express diametrically opposite statemente, one 
affirming that the various London concerns are above suspicion in 
the amounts they are allowing for depreciation, the other declaring 
that the greatest uncertainty still exists in the minds of experts as 
to whether the allowances are nearly liberal enough. 

Electric traction issues are no less dull than the other sections of 
our markets. British Electric Traction Ordinary and Preference 
are both a little lower. Next Sunday, of course, is Hospital 
Sunday. The company's first debenture stock is up a point. 
Anglo-Argentine Trams of both kinds eased off, and Calcutta 
Trams lost 5s. at 94. For these movements there is no more 
reason than that of lack of confidence on the part of buyers. 
“ Everyone is too sick of everything to buy anything," as a dealer 
in the market told us, with a gesture of fine disgust. The inquirer 
for causes of flatness in this or that, is countered with some such 
query as Why are Consols dull?” Nor is the answer so irrelevant 
as it may appear at first sight. 

Newcastle-upon-Tyne Electric Supply are nearly 4 better, but 
the Preference gave way a shade. Hove Ordinary lost 5s., and a 
similar decline put South London's down to3. A would-be seller 
of Urban Ordinary found no buyer of his shares, and insisted upon 
having the price lowered 10s. to 33, while Edmundson's Preference 
have yielded another small fraction to 4g. A rise of 5s. in West- 
minsters is balanced by an equal fall in Metropolitans. Changes 
amongst the prior-charge stocks are limited to a fall of 1 per cent. 
in Central Electric Debenture, and a rise of the same sum in 
Chelsea Debenture. 

Telephone stocks have relapsed into a state of immobility, and 
there is not much movement in Telegraph issues. Anglo-American 
Deferred, though still under the influence of profit-taking, are 
better at 268, but Direct United States shares are 4 lower at 157 
upon less rosy dividend estimates. At 144 Western Telegraph 
shares are firmer, and a point rise is affixed to Pacific and European 
Debenture. 


South London to 41. 


Langkon North Borneo Rubber C0.—At the 
statutory meeting held on Monday, Col. Sir A. FitzGeorge said 
they had put 20,000 rubber stumps into the ground, and 90 per 
cent. of them were sprouting. 'The working cost per acre, apart 
from London charges, was about £25. During the time they were 
getting no rubber from the trees, they were guaranteed by the North 
Borneo Co. to receive 4 per cent. 
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TELEGRAPH AND TELEPHONE COMPANIES. 
— — MÀ SRG 


Btook | Clos Closing Business done | Rise 4- 
Present NAME, SUE Dividends for the last Quotations Quotations meek tees or 
Issue. ria four years. June 6th. June 18th, 106. Fall — 
Mx NN ECC ãͤĩVt MG MIC GINE ^ |^1003. | 1908. | 1904. | i906.) Highest Lowest 
17,700 | African Direct Telegraph, 4 96 Deba.: | 4% 99 —109 * —102 M oe 
95,000 | Amazon Telegraph Co.'s shares, Nos. 1 to 96,000 * 8— 8j 3 Ss end $i 
155,6001 Do, do. 6% Debes Nos 1 1,0 Hed. a cM 97 — 0 * 87 s 
faune a ae 6 & Pret. as 8 114 —115 114 —115 1143 | 1M . 
8,148,700 0 0 0 ee oe 26 96 3 251i 4+ i 
8,148,700 | Do. ao. do. erred à — — i xt 8 
60,000 Anglo- Portuguese Tel., 5% Mort. Deb. Stock Red. ue 101 —108 101 — a . 
44,000 | Chili Telephone, Nos. 1 to 44,000 e %%— 8 7Tí— 83 T 
1,009,9661 | Commercial Cable Bilng. 500 year 4 % Deb. Hk. Red. 4 97 — 90 97 — 99 99 
16,000 | Cuba Telegraph ee 49. Wee, cee A 5 8)1— 9 M — 18 — 
ion Direci Spanish Ka. On 85 s P a 10 = . n x 
do. rei. <. 9 "d we à 
CANNE: Td C»LyuI E 
B0, 0 ee ea 16 1545 15}4 — 
60,7103 | Direct United States or Cable 151— 1 101 —108 
70,000 Direct W. India Cable, 44 % Reg. Deb., 1 t0 l. 200, fl. 101 —103 = 125 1 s 
4,000,000 Eastern — a 55 k ee if " —146 p = 9175 z 
9,000, e Stock — — . 
1,848,773 Do. 4% Mort. Deb. Stock Red. 4 107 —109 107 —109 ppi M . 
800,000 | Eastern Extension, Australiasia, and China Tele. q 14 — M 14 — 144 dya ee 
159,400 Do. 4% Deb. Stock .. .. .. 4 10564 —107 1053 —1074 . 
800,000 | East& B. Afric. Tel., 4 95 Mt. Db., 1 to 8,000, red. 1909 4 99 —101 99 —101 ve 
200,000; Do. 4 % Reg. M. Debs. (Mauritius Bub.) 1 to 8,000 4 100 —102 , 100 —11 9 ; . 
180,887 Globe Telegraph and Trust coe ae ee 90 1 — 11 X 1 — 4 1 1428 eo 
180,887 Do. do. 6 % Pret. s : 6 lMi— 143 xd 144— 1 4tà 
150,000 aru Northern Telegraph art 3 m 24 89 — 41 89 — 41 40 894 oe 
ax an rmu e, st Mort. a iie 
B00 { Debs., within Nos. 1 to 1,900, Red. 43% | 101 —108. 101 —108 
17,000 Tao POUR an Telegraph s sa Am s à 10% 13 96 57 — 59 67 — 59 68 ae 
951,197 ireless Telegraph.. k. 1 | Nil | Nil | Ni Ni | l= là lt 1 : e 
a Monte Video Telephone Co., Ltd. 7 2 * ot : 3 $ : "E — len H— lps 20/3 19/6 T 
U 0. re * ee ee =e 
1,988,883 Nadel Telephone, Pret. Stock sa és ee | 100 6 6 6 6 110 —112 110 —112 111 11 
1,966,667 Do: Def. Btock ee ee * ee 100 44 5 b b 108 —110 108 —110 1 12 
15,000 do. 695, Cum. 1st Prein. 10 8 8 8 6 12 — 14 12 — 14 1 
E eee Do ae : "i Cum. r1 Pret me . n e 6 6 6 10 — 12 10 — p^ iy . 
e Q. On-CUID. . 250,000 -= ` . 
9,000000 | Do. do. 84% Deb. Stock Redl. | Stock | 8j 83 98 —100 98 —100 981 
1,689 Do. do. 4% Deb. Stock Red. = 100 | 4 " 4 4 103 —106 103 —106 1044 1034 e 
179,818 Oriental Telep. and Elec. 1 to 171,604,fully paid 1 6 64 ea Th 5 4 li— 1 7j 
60,000 Do. do. do, 6 % Cum. Pret. 1 6 6 6 6 1 1 1 1 : Ve , 
100,000 Do. do. do. 4% Red. Deb. Stock | 100 vs M a 4 99 —101 99 —101 
100,000 | Pacific & European Tel.,4 % Guar. Debs., 1 to 1,000 100 4 $ 4 7 4 2 4 100 —108 101 —104 ME +1 
11,8890 | Reuter's : eee © noe 8 5 5 5 5 %— "xd Th . 
60,000 | Telephone Co. ot Egypt, 44% Deb. Re. | 100 M "i NE 43 109 —106 108 —106 
8,201 Submarine Cables P eo oe ee Cert, 6 6 6 6 177 —190 127 —190 7 ee 
70,000 | United Ríver Plate Tele Telephone 5 7 8 8 sx 1 — a 7— 7 7 
40, 000 Do. 5 $ um. Pref., Nos. 1 to 40,000 b 6 5 b b 
179,947 Do. do. 5 % Debs... .. .. Stock | 6 5 5 5 110 —112 110 —113 +4 
15,6093 | West African Telegraph, Shares — ..  ..  ..| 10 2 4 49 — 10} . . 
80,008 Wo Cosat of America, 1 to 80,000 & 53,001 to 58,008 N N Nil — oe T . 
150,000 Debs., 1 to 1,500 . by Bras. Bub. Tel, | 100 4 4 4 4 101 —104 101 —104 T 
901,990 Western E Ltd. os. 1 to 907,990 .| 10 1 7 7 5 14 — 143 143— 141 144 Mi; +2 
76,000 PAD Debs. 2nd series, 1906 100 5 5 6 | 6 101 —108 101 —103 "m i s 
668,880 Do. Deb. Stock Red. .. | 100 49 4 4% 4 108 —106 103 —106 1053 | 104} 
68,821 | West India and 8 T egraph .. ..  .. 10 i Ni ED 7 P ü- a . 
94,568 Do. do. 6% Cum. lst Pref. EM m 10 7 A 3 X 6 5 . 6 — xd e 64 + i 
4,660 Do. do. 6% Cum. 2nd Pref. e) 10 Ni Ni | Nil 5— 6 | 44— 58 | 1001/3 | 90/- | — 
800.000 Do. do. 5 Debs., Nos. 1 to 1,800 .. | 100 5 W | 59, 59. 5 101 —104 — 101 10 
E Including arrenrs. * 


ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
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170,000  Anglo-Argentine Trams, 260,008 to =e A és 6 es | 8 8 | ü A — ra 
260,007 Do. 96 Cum. Prefs. 900,001 . 5 " 5 | 5 5 | bj— bi4—. 6j. 675 of I 
266,00 Do. ermanent, 6 % MW Btock, 1888 | 100 — | 6 6 6% | 140 —143 140 —148 2: NN * 
285,100 Auckland E. Trams., 6 % let Mort. Deb. Stock .. | 100 oe 5 | 5 | ð | 104 —106 104 —106 106 oe . 
800,000 Babcock & Wiloox, i to 580,000 1 os TAT 20 | 20 8j— 4 — 4 82/6 | 80/- T 
100,000 Do. do. 69 Cum. Pref., i to 100,000 .. 1 E. 8 | 6 75 1 1 14— 1 | is Y is 
BOO British Aluminium, 9% 2,001 to % 2 5 | ia | wa | 02 1 32 | a dnd 
Q, Cum. pee ee ee : md | 
— ; Do. a B A"6 E. ies ARE es oe : Nil Nil : 3 | si- i | s - i 
* f * 0 E un g è ee ee 9 = e? ee 
800,000 | British Colombia E. Rail Def. Ord. Bock .. — .. | 100 zou 6 6 115 —118 115 —)18 | » ie 
41 NEG. [C EI . doom EL IL US. 
? ! » erp e oe ee T -m ' ee oe e 
,400 | Do. Ist Mort. Debs., 1 to 6,250 . ee ee 40 ee d 95 102 —104 | 102 —104 ee | eo es 
220,000 Do. Vancouver Power Penes psi ipm 100 M | 4 108 —106 108 —106 mM m i3 
l | British o Traction | 10 8 6 6 " 63— 7 — 1 644 — 
1,415,429] Do. do, 2 Deb, Book ..|Btook 5 W 5 5 8 114 —117 u5 —118 1172 | 116 +1 
410,178 Do. do. d. Stock Red. 100 ae 2 43 43 98 — 95 98 — 95 18 2s : 
100,000 | British Insulated and Hes 2 8.5 je aa 5 | 10 8 8 B — 7 5 7 67 633 
100, Do. do. 6% Pref. ET b 6 6 6 6 5 6} us x : 
600,000 Do. do. 4 Ist Mort. Deb. Red. 100 14 4 104 —107 104 —107 aoe ae ee 
219,000 | British Thomson-Houston 44% lat Mort. Debs. .. | 100 as 4 96 — 98 96 — 98 s ya . 
ee [freer vee ere ne d vo 0,00 5 | . |6* Ni |. là— 25 1— i | 376 2 | — 
1,016,858 Do. do. 4% Mort. Deb. Stock .. | 100 vs 1% 1% 4 96 B0 — 85 79 — 84 80 " —1 
880 TBrowett, Lindley & Co., Ord. A s 5 rH MI Ni Nil às dioi d | »:um i A es s PA 
U ! 0. 01. ee ee 0 @e ee ee 
105 | Brush Electrical Engineering, Ord „1 to 106, i a ge QA Ai 34% | 12 E a E | D id x 
l U e on-cum a.e ee ES i . ae ee 
| 125,00 Do. 44 ber. b.Btock — .. Stock 4% 4 | 4 1% 97 — 99 97 — 99 EEE : 
; 125.000 Do. ` Perp. 2nd Deb. Stock | Stock 4 44% | B — 86 84 866 . < i 
100,000 Buenos Ayres & aru tu 1 to 100,000 b 3h 8 4 8 ^5 8g— Bi— 3 70/- | 68/9 v 
40,000 Cum. Pret., 1 to 40,000 5 — | 6% | 6 6% !  bi— mE MEE «s 
3 27,500 Po: 1 1 to 22,500 b . sd 6 % 6 % | b — 6 5 — | 575 oM ee 
817,700 Do. 6 % Deb. Btock EN 100 . 5 5% | 6% | 106 —108 106 —108 | 1002 | 1 vs 
190,000 Do. 5% 9nd Deb. Stock 100 į b & 5 4 5% | 103 —106 103 —106 & és ; 
| 105,000 | Calcutta Trame., ! to 105,000 ses 6 . 6 | 8 | 8% 92 — | 9 — 
32,610 Do. 05,001 to 1 6110 b i Gar 9 i MED c oes 
860,000 Do. re % lst Deb. Stock 0 100 12 | 3 155 | 106 —108 106 —108 2 | i: , 
85,000 | Oallender's Cable Construction shares T . 5 15 | 1 15% 11 — 12 104— 114 | 11  10j| — 
40,000 Do. do. 5% Cum. Pref. 5 5 b 5% 5 H 6 — 6 = m " 
800,000 Do. do. 43 % lst Mort. Deb. Btock Red. Btock | 44 rr 44 | 44 1 1¹ 1 11 vs 
491,222 | Cape E. Trams., 1 to 491,299 1 . | 15 10 | 6 %§ 4 M ei 
450,000 | Castner- Kellner Alkali, 1 to 450,000 1 M 4 4 6 ljy— ly} xd 9 — lx | 21/9 | 21/6 vs 
290,211 Do. 44 96 lat Mort, Deb. Stock | 100 s 44 44 44 97 —102 i 4 903 is 
680,816 Do. ' Pret. Btock . | Stock 4 4 4 4 99 —101 99 —101 s "m 
580,816 Do. De 0 do. ee ee Btock 4 4 4 4 77 — 80 7l — 80 777 ee e 
1,480,000 | City and South London Railwa 0 — e | Btook | Bj 9 3 14 4l — 43 40 — 42 42 413 —1 
85,000 FF : B 5 is 2— 32} 14— 4 i. 2 
uU ort. 
00,000 || 000 07 4100, X Ist Mort, Bog. Doba, 14 eie | 6% | 59 | 535 | 5395 50 96 — 99 98 T 


| A period of nine months. $ Quotations on Liverpool — Exchange. oss otherwise stated all shares are fully paid. Interim dividends, 
' | And bonus of 10s « rom Manchester Share List, E d 
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T OF ELECTRICAL AND INDUSTRIAL COMPANIES.- iness done [Rie 3 
LIS TURING 2 Closing Busine nded | or 
SHARE MANUFAC — P „ 
AY, — a Quotations June 18th, 1906, 
ELECTRICAL cc tier FES Dividends for the Dane hen, N Iik, | 
I or last four years. Highest Lowest. 
—— Bhare. — TOER 03 ie VOA 
NAMB 2 1905. S Ei 
Present — 1908, | 1904. 1 f li— 1j zi 
Issue, — i t 1902. w 10 % "E 1 xcd 104 w 2 "s 
ae EE RT 260,000 5,000 e i s " 43 2 113 Is i r 75 2 
Dick, Kerr & Co., i 45 Cum. Pref., 1 to 30! Pt x] AH 2: i : 6 14 i oe Wie 2 
260,000 Do. do, 6 965 Deb. Stock es x 10 : 6 4 100 95 —1 ae * 
sis) | Do do Trains. (1896), 1 to 60, 1 and 60,000 | 10 — | 4% | 4 22 3 "E 
ojoon | Dublin United Tram Dabs, anse ae ae | ME 3, OR 8 u-3 e 

59,987 f S A bebe .. | 100 T í EOS — 8 86 — 85 Bes rr 
68,400 Be. i $ "B" Deb. p 16 99,981 ME- VERE % 3 " " 107. 4 
800000 | — u Bwan Utd, iA ree, ml TET ge 10 4 : 6 5 i— d peepee 
99/261 Edison & Bwan UM. 3 an pd. 100 | 6 14 2 — 89 — 92 MUR CS 

, „ De ris. 6 .. 1 92 .. E x 
c MS MY loni me 7 13 13 | Sm ww e 
TTG Electric Construction 1 E Cum, Pref., 2 to Bl, Sk. | Stock : 5 A nt 98 — y^ 83-- ; x As 
s | Do, e xi doc ada stock | 4 - 4 - 1 114 100 —101 „ 

r Do, * b u : : .. b 8 " as T „ 

"25000 | General Blectrie Co, d A "4 % 1 to 78,000 E — | 5 5 112 — 15 * u be ae 
200,000 ons City Rail Pret. i M dite: 1 15 i Et BY 100 NE DD Pu vn 

bere isole: & * : Mort. vm PE Mi 20 i 4 4 107.583 1 574— 195 5 ow: 

, o. 8 dL — G * 

80,000 ey's (W. T), Telegraph a % Pre. | one Gud rd SH dw e : 

200,000 Henley' 8 (W do. 4 n d 85 Deb. Btock 8 AE 5 » 10% 12— 18 13~ 6 - re 
200,000 Do. 5 Scrip. yh Won: 10 p we 1 $63 1 6 d P AES 

l, a i 5 — N se a 
pium a: 6 % „ Gs a iiw 

Cis Re] MEE RS i i Gee | gee t 
r to 50, = „* 10 ee . 96 — i » 4 ix 

10000 | don U United Trams [S ea 106 600 € (£4 paid). 10 e : 2 4 9 43 Me Be 1 19/ 3 
ze ER Rem volt te a ELM LIE Sos e | 
899, ; do. Mort. De 1 Ki 1 b 95 5 102 — ve Qe T iid 
125,000 Do. do. lst Defd. ss .. 1 b 96 44 43 47 — bí Tu; 8 ee bz. 

ponent Meisten ne h i ee A uo oe a ; | . 1 im 2 73 83 È dés c. 
S Do. b. Btock Re 0 40,000 2: 5 5 7 100 — — 16 
potty oa Do. d as aad my are ee 10 e 54 | 100 —108 a M v.s 
"50.000 | Pesbie (B. £X ek e 29 6 44 n sae es 2 | B) — b 102 —104 dig | | 

24'500 gioi eia Pref., 1 to 20,000 & so, oe ET 20 W 20 $ pi 4% us — 06 4 = ae, TI 

f Do. 5 A 4 4 E 100 — 20 gi eram 
245,000 aoe ph Construction i and Maintenan 1,600 Red. 1909 | 100 3: sx | he Ta P * af 6us-| e. 

57,850, | Telegra 4 % Deb. Bds bar. 8. Nte. .. |... 85 Nil vi Es S — 83 eae S25 

Profit Sha 100 3 Nil 3 d 73 

8,599,200 | Un & City Railway, & 80,001 to 1) 5 34 4 % 26 UR 
, Waterloo to 80,000 4l ne 4 " - 
ye Willans & Pe ae 101 n 80, 000 & 195, 001 tol | 100 ^ 

D Do. 6 96 C Deb. Stock ae | 
246500 | Do. 4 % let Mort. — ANIES 

' MP . 

SOEN TRICITY SUPPLY CO ~ tier 
— ELEC | | N 9 umb iE 
| | 4 964 101 —104 101 —104 E * 3 

b ve i a a | 1 91 8i— 9 r " p 

| E.L. & P., 1 to 14,000 b. stock .. 100 | E hae 10 1 KG 100 —108 x3 | 5» — 
dem C T a i „ ee 

29.97 | Brompton & Kens, Elec. Lt. Bap., C 7 % pem Ld 100 4 : 8 4 P4 4àj— 4i 3 — 82/6 e e 
29, Do. Guar. Deb. Oo 3 b | 10 4 o 91— 4 9: — 4 * 4> 
10,623 | ] Electric Bu py. i tricity Supp E b 4 n | 49% | 49% gi— '—108 77 A a 
po | 9888 Cross me p ne lec on 5 | 442 42 : | : $ 101—108 St, Bi 2 dA z s 

' Do. de rtaking à; | 6 8 4 51 108.— 10; . s 
80,000 Do - Git Un e 100 | 4 6 6 107 —109 m 114 — a» 
40,000 | - ; 1908 'k Red. ee | 4 | 44 c 15 105— 124 - “i 
4454380 Chelsea nn 44 % Deb. Book Hed. 606 io d 6 6 5 & 101 105 3 à BENS Ee K 
44 | ouy ene, "ir ed a | R |ne | ER | EE See TER | o 

8 Scrip. (iss. a "Ro a ry a | 4% — 5 B— 9 14 85 
40.000 Db. Stk Orts. r 46 4% E 5 96 9 9 » 

' Do, b. Btk., Prov. Crts., 512371128 4 8 — HT UR. Lab / 
400,0001 D N oud D ] Pi wer, Ord. 5 b 95 o 975 43 | b 96 111i— 121 112 pi . 
800,000 S ham Electrical Po 5% Pref. .. 4 4 6 % 12 3 m . ree VR 

ty of Dur % 10 6 6 b- | 20 —1 )) —108 * 6 211 
50,000 e 1 PET Electric Lighting, 5 001—50 Ë | 10 1 i i he E c : 4— 5 wu E tA j : 
40,000 County o do. 3 * 4195 — | 5 XE H- 43— ;- Ae Tes 
80000 Ho. i. c. dL Sen en, Ned | uisa 7 q : 62 | 6% à —106 a y n 
400,000“ e£ do. e XL Ord. Shares. 5 6 2 4 & iib 995 103 5 5 * 5 1054 j * 

Cc nds | bà .* 
ps p pone "o 450 Set a Stk | | 19 * oe? 55 5% 101 104 m e "m rs 

80,000 do. i» . ** i or 44% 8 ö " * 

| Do. ee 5 of 4 /o | 8 "git 7 xs T „ * " * 
11 | Folkestone, 34m Pref., 1 to 10,00% :; | 100 ^ e eo ae P | " si 96 — 99 ek E 

10.000 Do. b 96 1st. Deb. Btock ae x 5 "v PA 8 % 4 of | 96 — 99 ^ 0$ — 99 .. 3 
75.000 Do. stor ae . 28 £3 ° 4% 4 70 | 43 96 — 99 10 — 11 994 X: 
13,000 | Hove, 1 to 18 Os. paid) 8 10⁰ di 45 | 4435 | 0 € 10 — 11 98 —101 — a0 * a 
1000 | De Now (20 10s. p S LI 003; 13% 124 E —101 1— 9 ba 5 H 

| : 4% De | 5 | & 4% | ; 2 — 5 = . 2 
87,309 Do 1 x tric Ord. | 4 4 % 12 5 | : 8 - 

7,800 | ee PE aid "D ane a Elec deem Stk. io | we hi | 8 $ | 6 e E d 98 — i 995 a " 
21, d . Limite 6 : à 4 % | o ^ 91 cs 5 í m 
111.800 E Electric Supply Me Ci 3 % Pret... Stock 15 H $ 10 e | pn. | 6. — 58 i 2 06 m Z1 i 

> Do. lst Mort. De | 5 7 G 44% | fo 110 —114 E as . + 
60,000 do. 4961s ,000 .. | 44% 449 95 sè 

Do. ly, 1 to 100 | 5 | 48% * 4 | 1 95 — 97 —103 ^ us 
874,895 li tan Electric Supp J f. 1—71, 106, £8 pd. 4 % 4 | /O & | 84% B 103 100 Sh ee "e$ 
200.000 Metropo 1 44 95 Cum. Pre Stock s ee 7 ; % C 44% 101 — 3 71— v. * | m2 

' Do. t Mort. Deben. Stock | 84% % | 48% „ | he 77 bi— 6l et we 
200% bs d Mort nth Int Mort Deb. "Wo 4 ee ee a $| eza | s- 9» 2 
pet | Mídland Klecirlo ou "s E 69. 17 re | 5-99 a a MOL. 
75.000 . on- Tyne 5 o, P ref., 1 to 75, 000 .. 10 ; 7 : "1 4% | ; do Va 99 meth ". ; -T 

0, ) “Yo Tos Of fo m. = fa * R 
10,80 Noti Hill PROMUS Lighting Mort, Deb. gr 8 642o | j à a ^m 11} ne 8 T m 2 
0, L 10 .. wie e , - [9 ae 8 — 98 : A [EJ 
64,000 | Oxioid, 1 to 96 and am. * * 145% 144% | 1750 7 E * — 98 * 21 : .. —} - 
18,500 D 4 % Deb. Btoc A tric Light, Ord. an | 5 7 40 7 2 % | % 24— 21 80 | " .. rs 
50,000 9. ‘asd Pall Mall Elec f. 20,081 to 40,080 | | 845 8495 84 4% 21 76 — | 60/1) s 7e on 
10,000 Bt. James” do. bf Deb. Sock 2. jr 2% | 4 d TAET. “= 5 2j— ez pre 
20,000 : do. Ord. . | ; 4 9 Y | 4% 1 "T zm * "1 E 
150,000: Te Markets Electric Supply, o, Deb. Stock osa 17 8 & piu | 235 — 1; i $5 : 
. sctricity Supply, Ord? 1 Nd | Nil | ae | ar | ee cae Vy M "BEIDE 
8 South London Electrici Pow rer(Ord..  .. 1 Nil 7 % 44% | 44% E Se. i 4à— 5 1000 | + +t 
eas Bouth Met. Elec. Lt Greenwich 7 96 of Pref. . E 100 | 44% 44% b % | 5 % 44— 5 00 —102 | "9 "Tm 
"MB (Late RR EM 44% Ist Deb. St jee} ee | ee | % | 100 —102 110 113 es rut 
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NEW ELECTRICAL DEVICES, FITTINGS, 
AND PLANT. 


The “ Venner” Time Switch. 


We recently published an inquiry by “J.C. L. V.” as to a 
reliable time switch, and forwarded to our correspondent several 
replies. The fact that two central station engineers strongly 
recommended a certain switch which they bad recently tried with 
satisfactory results, led us to invite the makera to furnish us with 
particulars of the device, of which one form is illustrated bere 
with. The special features claimed for this switch arc: Rapidity 
of make and break; wide range of setting (5 mins. to 23 hrs.); 


THE “VENNER “Tıme SwiTOH. 


and simplicity. The clock is hand-wound, and runs for over 35 
days with one winding. The figure shows the switch mechanism 


above the clock, and the divided dial carrying the “on” and “ off" , 


hands, which are clamped securely by the nut seen on the front of 
the dial. The contact is quick at make as well as at break, and the 
mechanism appears unlikely to get out of order. The switch can 
be made selective, omitting any day, or days, in the week, and a 
variety of other ty pes is made for different purposes. 

One of cur correspondents used this switch to control a three- 
phase network, star-connected, at 200 and 347 volts (with neutral 
lead), and says it is suitable for street lighting purposes on a three- 
wire network, controlling up to 50 amperes in each lead. Another 
used a number of the switches in connection with two-rate meters 
on motor circuits, public clock lighting, &c., and found them to 
answer well. 


The **Shurlock " Lock Seal. 


MEssRS. EVERETT, EpGcumBeE & Co, Lrp., of Collindale Works, 
Hendon, N.W., have recently put on the market an exceedingly 


THE "SHURLOCK " Lock SEAL. 


clever and effectual little device for sealing prepayment and other 
meters, also mail bags, &c. The locks are supplied with hasps 
suitable for any hole from 50 mils in diameter upwards; these 
hasps are supplied either flat or of round steel. The figure shows 
the lock ready to be secured to the article to be sealed; this is 


effected by simply pressing home the hasp into the sheath. It is 
impossible to tamper with the seal without the fact being very 
plainly apparent, and yet it can be easily broken without key in 
case of emergency. The seals are of thin copper, and are supplied 
in convenient form for the pocket, and are applied without any 
tool. In addition to every hundred seals bearing a different 
number for ready identification, they can also be indelibly signed 
by means of an ordinary lead pencil. 


Photographic Are Lamp. 


The accompanying figure shows the Jaudus photograpbic arc 
lamp of the enclosed type, concerning which MrssRs. DRAEB AND 
GORHAM, LTD., have just issued a new circular. The advantages of 
thellamp for portraiture, on account of its high actinic power, are 


PHOTOGRAPHIO ARC LAMP. 


pointed out. It is also recommended for very rapid printing; patent 


reflectors are fitted inside the globe, ensuring a good even light 


over the whole negative. Some figures as to cost and current con- 
sumption are stated, also results of exposure experiments; a liat of 
prices of lamps for p.c. and a.c. is given. 


Portable Wattmeter. 


A neat portable wattmeter with horizontal scale for general testing 
bas been brought out by Messrs. KELVIN & JAMES WHITE, LTD., 


ASTATIC WATT METER 
KELVIM & JAMES WHITE 
LONDON è CLASCOW. 


of Glasgow, and is illustrated herewith. The instrument isfof the 
electro-dynamometer ty pe, with coils arranged astatically, 80 as to 
be uninfluenced by external magnetic fields, including that of the 
earth; the case is made of non-conducting material, to prevent 
eddy-currents, and the scale is of the mirror type, free from 
parallax, and direct reading, with pointer on edge. The instru- 
ment is suitable for use on both a. and p. C., and is unaffected by 
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wave-form, while the accuracy is independent of the powcr factor 
within practical limits. By means of the plugs shown in the 


figure, two ampore-ranges are obtainable. i 

A pamphlet issued by the makers gives concise instructions, 
with diagrams, for measuring power on one, two and three-phase 
circuits, and with the aid of the curve which we reproduce here- 
with, using two wattmeters, the value of the power factor in an 
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unbalanced three-phase circuit can be determined. Messrs. Kelvin 
and James White will forward a copy of this curve on a larger 
scale to any engineer who desires it. 


Connector for Motor Starters. 


The question of proper connections for the ends of resistance 
coils, although apparently simple, is one which presents consider- 
able difficulties. Ordinary terminals are of no use, asthey work loose 


VERITYS’ PATENT CONNECTOR. 


and are awkward to connect when a wire is stretched into the form 
of a helix. To twist the ends of the wires together is good as far 
as it goes, 


Solder, of course, must be avoided. In VERITYS' patent connector 
for motor starters, and motor and dynamo regulators which we 
illustrate, a pin of about 4X in. diameter passes through a ; in. 


but jt does not lend itself to facility in renewals. . 


plate. "The pin has a hole drilled through it axially on one side, 
and on the other side is screwed and fitted with a small nut and 
washer. The wirc from the resistance coil comes through a 
small porcelain insulator, and is merely passed through a small 
hole in this pin, which is then screwed up tight. This forms a 
good connection for the coil, and the plates ean be fitted with 
either two or more pins depending upon the number of con- 
nections to be made, and according to whether the coils are in 
series or parallel. 

The ends of the wires are bent over the top of the plate which 
prevents the remotest chance of them getting free; but it is a very 
simple matter to renew any coil. 

- This device, which is protected by patent, is used on all Aston 
starters and regulators of 10 H.P. and over. 


THE KING EDWARD VII. SANATORIUM. 


THis Institution, which is situated at Midhurst, Sussex, was opened 
by his Majesty the King on Wednesday. 

Mr. E. R. Dolby, M.Inst.C.E., of Westminster, has acted as con- 
sulting engincer for the engineering works. These may be divided 
into the following parts:—Steam generating plant; electric 
lighting, telephones and bells; heating and hot watcr service; 
laundry ; lift; kitchen; miscellaneous. Of these the elcctrical 
portion only are of interest to our readers. 

The steam generating plant consists of two Lancashire boilers, 
each 30 ft. long x 7 ft. 6 in. diameter, built by Messrs. Galloway Bros., 
Manchester, for a working pressure of 160 lb. per sq. in. A Green's 
economiser is fixed in the back flue, and the scrapers are nctuated 
by a small steam engine. The stokehole is about 10 ft. below 
outside ground level, so that the coal can easily be delivered from: 
carts. 

The steam piping in the boiler house is of mild steel throughout, 
and in duplicate. . 

Adjoining the boiler house on one side is a workshop containing 
the usual machine tools, driven by an electric motor, and on the 
other side is the room occupied by the feed pumps, hotwell, &c. 

The feed pumps are by Messrs. G. & J. Weir, Ltd., Glasgow, and 
are fixed close to the hotwell, which is a large closed cast-iron tank 
into which all the condensed water from the steam traps is carried, 
and also the cooling water which passes through the engines. 

From this room access is obtained to the engine room; this 
is 53 ft. 6 in. long by 35 ft. wide and 11 ft. 6 in. high, and in it 


GENERATING PLANT AT MIDHURST SANATORIUM. 


are installed the electric lighting sets and the calorifiers, pumps, &c. 
The walls are of white glazed brick throughout, and the floor is 
paved with dark red tiles. 

Messrs. Foote & Milne, Ltd., Westminster, were the contractors for 
the electric lighting, telephones, &c. The electric generating plant 
consists of three combined sets, each comprising one of Mesars. 
Willans & Robinson’s compound high-speed engines, each capable of 
developing 48 B. H. p. at 150 lb. pressure and a speed of 470 r. p. m. 
Each engine is coupled to a compound-wound dynamo made by 
Messrs. Newtons, Ltd., Taunton, giving 250 volts and 100 amperes. 
Two of these sets are sufficient to supply the maximum demand for 
light and also the current for the various motors. 

There is at present no secondary battery, as it was considered desir- 
able to limit the initial cost of the plant, and moreover the heating 
plant is so designed as to use the exhaust steam, so that the running 
of one set on a comparatively light load at night is not a0 
uneconomical as it might appear. 

The electric cables from the three sets are carried toa white 
marble switchboard let in flush with the wall and surrounded by a 
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teak frame. Access is obtained from the pump room at the back. 
Upon the board are mounted Kelvin voltmeters, amperemeters and 
automatic cut-out switches. 

From the board are carried two feeders which supply a ring main 
which passes round the subways below the main buildings, and the 
network is 80 arranged that in case of accident to one feeder the 
other would still be able to give a supply of current. From the 
E man are taken branches to the various distribution boards. 

e wiring is chiefly run in wood casing of segmental section on 
the face of the walls so as to afford easy access to the wires while 
providing no lodgment fordust. The principal rooms are, however, 
wired in steel tube sunk in the plaster or behind the tiles. 

The fittings in the chapel, dining hall, &c., are of an ornamental 
character, but elsewhere they are of strong simple design. 

There is à complete system of telephones with an exchange in 
the porter's lodge, and also a very complete system of electric bells, 
the bell pushes being so designed that a telephone can be hung 
upon each push to enable a sick patient to communicate directly 
with the nurse on duty in the service room. 

-The laundry contains the usual plant, but special reference 
should be made to an electric ironing machine. The iron is heated 
by the electric current instead of by gas. An electric motor is 
fixed on top of the airing room, and this drives the whole of the 
shafting and machinery. 

An electric passenger lift of special design has been put down by 
Messrs. Waygood & Oo., Ltd., of London. The motor and gearing 
are placed in the basement. The car is merely a platform with 
sides and back, but no roof, and it is suspended at the sides. The 
contro] is of the most recent press button design, so that no 
altendant is necessary, and the safety apparatus is of special 
design. The car is built to carry a load of 12 cwt. at a speed of 
100 ft. per minute. 

A vacuum cleaning apparatus is installed in the feed pump room 
near the boilers; this is driven by an electric motor, and will be 
used for cleaning the carpetsand mats so as to avoid any chance of 
the dissemination of infected dust. The apparatus was presented 
to the sanatorium by the Vacuum Cleaner Co, of London. 


THE CONTINENTAL 
ELECTRICAL ENGINEERING INDUSTRY. 


THE ErrkECTS or Higher IMPORT Dvtiszs. 


Tun proposals contained in the new tariff contemplated by Spain 


have provoked an outcry in different manufacturing trades in 


Germany, and particularly on the part of the electrical industry. 
The representatives in Spain of Teutonic electrical firms urged the 
latter to at once take action in official circles, while the association 
for the preservation of the economic interests of the German 
electrica] engineering trades lost no time in addressing a petition 
to the Imperial Chancellor, pointing out that the Spanish taritf 
projected an increase in many cases of from six to seven times the 
amount of the existing duties, that objections had to be lodged by 
April 30th, and that the coming into operation of the tariff on 
July 1st next would exclude German manufactures from that 
country. It is mentioned that the value of German electrical 
exports to Spain amounted to £925,000 in 1905. 

The surprise caused by the publication of the new Spanish tariff 
had been preceded by an interesting paragraph in the report for 
1905 of the Dresdner Bank, wbich co-operated in the establishment 
the North German Marine Cable Works Co., of Nordenham, and 
the East European Telegraph Co., which owns and works the 
Constanza-Constantinople cable. After stating that the inland and 
foreign enterprises of the electrical industry made good progress 
in 1905, the report remarked that it appeared as if the briek 
employment of the works and factories would extend over the 
critical period incidental to the coming into operation of the 
V N 1 same time the réstrictive effects 

€T, It Was sub te i i 
oer orale mitted, might possibly make themselves felt 


GERMAN COMPANIHS. 


un mad Electricity Works Co., of Berlin, in the course of 
(ook uhi or 1905, states that a further development in the business 
10 £600 004 i total turnover increasing from £535,000 in 1904 
follow th ast year. The prices of manufacturers did not always 
Bc oe advance in the rates for raw materials, and it 
bv 3h y been possible to dispel the disproportion in recent months 
y ʻae German works agreeing among themselves to increase 


„ A few items from the accounts are given below for 
e past two years .— 
1905. 1904. 
Share capital £500,000 £425,000 
Net profits T - 105,380 97,640 
Dividend, per cent... 18 18 


dividers ditional capital of £75,000 in 1965 participates in the 
1 to the extent of one-half. It is pointed out in the 
of tea, report that the company has taken up the construction 
m 15 including electricity meters. The glow 
duction z ory yielded satisfactory results, and altbough the pro- 
"s couid be considerably increased, the company preferred to 
basis p a price agreement with the glow lamp syndicate on the 

a fixed output, in order to preventunderselling. A special 


duties en cables. 


share in the expansion of the undertaking was taken by the machine 
department. As a result of the increased call for lifting 
appliances and for mining plant, it ‘is proposed to largely extend 
this department as the brisk demand for these special classes leads 
to the assurance that their production in bulk will be remunerative. 
The new shop for the construction of turbines on tbe Rateau 
system will be ready in May, and the work will then be under- 
taken to the full extent contemplated. The prospects for the 
current year having regard to the sales in the first quarter are 
stated by the directors to be entirely favourable. 

The directors of the Hartmann & Braun Co., of Frankfort-on- 
Main, in reviewing the satisfactory progress of the undertaking in 
the past five years, state that the year 1905 was a period of extra- 
ordinary development. The curves relating to quantity and value 
of the production continue to recede from each other. The former, 
for instance, increased by 50 per cent. in the five years, but the 
value of the output only rose by 28 per cent. in the same period. 
After providing for working expenses and writing off £8,371 for 
depreciation, as contrasted with £6,800 in 1904, the accounts 
indicate net profite of £20,493, as against £19,157 in the preceding 
year. A dividend is to be paid at the rate of 10 per cent on & 
share capital of £85,000, as compared with 9 per cent. in 1904. 
The instructional workshop for intending makers of instruments of 
precision seems to answer its purpose, although the directors again 
state that difficulty is experienced in obtaining well-trained 
workers for delicate mechanism, a difficulty which the workshop in 
question seeks to overcome. As to the future prospects, the report 
states that a gratifying increase in the value of the orders has 
taken place in tbe first quarter of the present year, but it cannot 
yet be said what effects the new treaties of commerce will have 
upon the electrical industry. The French Government have raised 
the duty on the producta made by the company by 25 per cent., and 
if the further advance demanded by the Chambre Syndicale de 
l'Industrie Electrique were agreed to, the tariff would become 
entirely prohibitive. 

The past year, according to the report of the Land und Seekabel 
Werke (Land and Marine Cable Works), of Cologne-Nippes, afforded 
the company uniform and good employment throughout the 12 
months, and the turnover materially increased as compared with 
1904. Large orders were received, among others, from countries 
which, under the new treaties of commerce, raised their import 
Tbe higher prices of raw materials did not always 
render it possible to advance the quotations for manufactures toa 
corresponding extent, this being specially the case in regard to 
insulated conductors. An improvement in the latter respect is so 
far to be noted that better qualities, although slowly,'are making 
progress both in the inland and the export market. The two years’ 


financial results are as follows:— 


1905. — 1904. 
Share capital (paid up) . . £262,500 £262,500 
Net proffts 28,308 21,844 

8 6 


Dividend, per cent. 


The directors state tbat the financial participation in the 
Russian cable factory has been terminated and extinguished 
from the investment account, but the latter now contains 
preference shares of the North German Marine Cable Works, 
of Nordenham. An extension was made in the apparatus 
branch, which until then was mainly concerned with the production 
of protective and safety appliances for installations, by the acquisi- 
tion of a business at Hanover for the manufacture of measuring 
instruments of precision. The present year is expected also to yield 
satisfactory results consequent upon the orders on hand and the 
favourable course of the electrical trades. 

The Gesellschaft fur Elektrische Unternehmungen (Company for 
Electrical Enterprises), of Berlin, isan iuvestment company of con- 
siderable proportions. In the report of the directors reference is 
first made to the decision of the extraordinary meeting last 
November to increase the share capital by £375,000 as from January 
Ist, 1906, for the purpose of excbanging the new shares for shares 
in the Neckar Works Co., of Eisslingen, and for sbares in the Kieff 
Electricity Co., the latter of which are now entirely in the hands of 
the Berlin Co. The company also participated to the extent of 
£250,000 in the Rbenish Electricity Works Co., of Essen, which is 
seeking to establish a large monopoly in regard to the supply of 
light and power in Rhenish Westphalia. Coming now to the 
accounts, the financial position is shown brietly as follows :— 


| 1905. 1904, 
Share capital £1,500,000 £1,500,000 
Bonds 1,750,000 1,750,000 
Net profits e 140,245 113,404 
Dividend, per cent - 72 6 


It will be understood that the fresh issue of ordinary shares 
amounting to £375,000, which will bring the total sbares up to 
£1,875,000, does not come into consideration in the accounts for 
1905. The accounts indicate that although the interest received 
from investments realised 490, C00 more than in 1904, the profits 
from the sale of securities declined by £60,000 as compared with 
the preceding year. Among the company's investments, which are 
booked at the value of £3,554,500, may be mentioned skarcholdings 
in Brown, Boveri & Co, the British Thomson-Houston Co., the 
German Transmarine Electricity Co., the Anglo-Argentine Tram- 
ways Co., and the Berliner Telephone Works Co. 

The report of the Voigt & Haffner Gesellschaft, of Frankfort- 
on-Main, states that the large appropriations which were made in 
1903 and 1904 for improving the firm's manufactures, bave 
answered their purpose and led to & considerable augmentation in 
the turnover. The inland business in 1905 increased somewhat 
greater than the growth in the export trade, Having regard to the 
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adoption, for improved methods of working, of machines and 
machine tools of the most modern type, and the consequential 
depreciation of the old plant, the directors have written down 
the value of the latter by an extra amount. As gross profits, 
the accounts show £43,244, as compared with £20,301 in 1904, and 
net profits of £14,263, as against £5,158. It is proposed to pay a 
dividend of 7 per cent, as contrasted with 4 per cent. in ihe 
preceding year. The directors state that the turnover in the first 
quarter of 1906 has been twice the amount of that in the corres- 
ponding period of last year, and that results at least as favourable 
as in 1905, may be expected for the current year. 

The following is a list of the dividend announcements of other 
companies for the past two years .— 


1905. 1904. 
Ludwig Loewe & Co. ssi T 12 10 
Mix & Genest... i Wea” she de 8 7 
Deutsche Kabelwerke ES sus ! 7 5 
Gesellschaft fur Gas und Elektricitiit 6 53 
Dr. Paul Meyer Gesellschaft A: ag 6k 4 
Voltohm, Seil und Kabelwerke  ... jos 3 nil 
Vereinigte Isolatoren Werke (first year) ... 12 — 


Swiss. COMPANIES. ; 


The shareholders in the Aluminium Industry Co., of Neuhausen, 
were informed by the chairman at the recent general meeting that 
the convention of aluminium producers, which had been in opera- 
tion for five year: would expire at the end of 1906, and the 
renewal of the agreement was improbable. According to the 
report presented at the meeting, all the company’s works were 
fully employed during 1905, and in order to keep pace with the 
increasing demand for the meta], the company acquired, on the 
basis of a concession for 99 years, water power rights on the 
Navizance and Rhone, near Siders, in the spring of last year. The 
new works were already in hand, and the first part of the plant 
would be in operation within a year, the necessary capital being 
provided by the issue of £400,000 in additional shares ranking for 
dividend as from January Ist, 1906. The report stated that the 
favourable results for the past year were again materially con- 
tributed to by the branches carried on in connection with the 
principal manufacturing department. The following figures are 
extracted from the report :— 


1906 1904 
Share capital (paid up) £520,000 £320,000 
Obligations ... e 229,200 232,000 
Gross profits 189,967 129,940 
` Depreciation A 84,000 49,430 
- Dividend, per cent. 22 18 


The amount distributed as dividends in the past six years totals 
964 per cent., or an average of 16 per cent. for that period. All 
the works are fully occupied at the present time, so that the 
prospects for the current year are favourable. At the same time, 
as the chairman recently intimated to the shareholders, no 
guarantees exist that the company will continue to be free from 
competition in the future. i 

The report of the directors of the Alioth Electricity Co., of 
Basle, states that notwithstanding the general development in the 
electrical engineering industry during 1905, it was imposslble to 
bring prices to a level which would yield equivalent results. 
During the year the company delivered 871 transformers of a total 
of 23,367 K W., and 3,019 dynamos and motors of 51,081 kw. The 
profits amounted to £23,224, as compared with £19,114 in 1904, 
and after previding for depreciation, the balance remaining allows 
of the payment of 5 per cent. on the priority shares, being at the 
same rate asin the preceding year. The holders of ordinary shares, 
however, do not receive any dividend, this having been the case 
also a year ago. "The total sbare capital of the company is £240,000, 
apart from £120,000 iseued in the form of bonds. l 

The Schweizerische Gesellschaft fur Elektrische Industrie (Swiss 
Electrical Industry Co.), of Basle, which is an investment company, 
belongs to the group associated with the Siemens & Haleke Co. 
In addition to an obligation issue of £1,200,000, the company has a 
paid-up ordinary sbare capital of £400,000 out of a total nominal 
amount of £500,000. The accounts exhibit net profits of £28,707 
for 1905, as compared with £27,660 in the preceding year. It is 
proposed to pay a dividend of 6 per cent., as contrasted with 5 per 
cent. paid in 1904. The company is interested, among others, in 
the Mexican Light and Power Co. 

The Motor Gesellschaft fur Angewandte Elektrizitat (Motor Co. 
for Applied Electricity), of Baden, is closely associated with 
the firm of Brown, Boveri & Co., and its operations extend to the 
working of central stations and investments in electrical enter- 
prises. At present the company has a paid-up capital of £452,000, 
and an obligation issue amounting to £320,000. "The accounts for 
1905 show net profits of £30,843, as compared with £24,690 in the 
preceding year, and a dividend of 6 per cent. has been declared on 
the paid up capital, this comparing with 5 per cent. paid in 1904. 
The remainder of the additional share capital, which was decided 
upon in June of last vear, will be issued shortly, and will bring the 
total capital up to £600,000. 


w 
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Stock port Lighting.— The T.C. has decided to extend an 
existing main to Davenham to afford this district a supply of 


electricity for lighting. A guaranteed rental at the outset of £30 
per annum had been obtained. 
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bearing of the subject on electric power station costs. 
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THE EFFICIENCY OF CONDENSERS AND 
ITS EFFECT ON POWER STATION 
| COSTS. 


A commentary and corollary on Prof. Weighton's Paper.* 
By R. M. NEILSON. 


Tug exhaustive experiments which have been conducted 


during the last eighteen months by Prof. Weighton, at the 
Armstrong College, Newcastle-on-Tyne, have brought to 
light certain facts about condensers and certain laws relating 
to the condensation of steam which are of the utmost 
importance to those concerned in the manufacture and 
running of condensing plants. 
We are, however, concerned in this article only with e 
e 
efficiency of a steam-driven electric power station depends 
on many items. One of these items is the efficiency of thecon- 
densing plant, and in steam turbine stations this item is of 
very great importance. It is hardly necessary at this date 
to mention that at high vacua, such as are usually aimed at 
in the running of turbines, an increase of vacuum of 1 in. of 
mercury reduces the steam consumption of the turbine per 
- KW.-hour from 4 to 7 percent. This is excluding the steam 
or the mechanical or electrical energy taken to drive the 
pumps. It is obvious, therefore, that the efficiency of the 
condensing plant has a most important influence on the 
station coal bill. This is recognised at the present day by 
power station engineers, but the full effect which condensers 
exercise on power station economy has hardly been generally 
appreciated. 72 8 

The total cost per unit generated is affected by the con- 
densers in several ways, and it will be convenient to consider 
these one by one. 

In the first place, the attainment of a high vacuum 
absolutely depends upon the design and proportions of the 
condensing plant. Unless a plant of suitable nature and 
capacity is employed, a high vacuum cannot be obtained. 
It should be noted— and it cannot be too strongly emphasised 
—that the capacity of a condenser is not simply a question 
of amount of cooling surface. It is much more a question 
of arrangement of cooling surface and of general design. 
One condenser may havean ultimate capacity many times 
greater than another, although the two have exactly the same 
cooling surface, For example, condensers of the ordinary 
marine type are capable of dealing with a maximum of about 
10 to 12 lb. of steam per sq. ft. of cooling surface at a 
vacuum of, say, 27 in. A condenser of the Contraflo " type 
tested by Prof. Weighton easily dealt with 35 lb. of steam 
per sq. ft. of cooling surface, even when the vacuum was aa 
high as 28:57 in. (referred to a 30-in. barometer). 

' The first rule to be stated is, therefore, that to obtain a 
high vacuum a condenser of suitable design and proportions 
must be employed. The most suitable condenser is not 
necessarily the most expensive. í 

The second way in which the condensers affect the power 
station costs has reference to the amount of cooling water 
required to condense a given amount of steam. Confining 
ourselves to surface condensers, which are usually employed, 
and are generally to be recommended, these differ among 
themselves to a great extent. Prof. Weighton experimented 
with a surface condenser of a very usual type, in which 
the circulating water made two passes through the 
tubes. With this condenser, which for distinction may be 
termed the “old type," about 42 lb. of circulating water, 
entering the condenser at 50° F., were required per Ib. of 
steam at a vacuum of 28 in. With a condenser of the 
* Contraflo " type he found that with the circulating water 
entering at the same temperature only 24 lb. were required 
per Ib. of steam at the same vacuum. The “ Contraflo” 
condenser, therefore, required only 57 per cent. of the water 
required by the ** old type " condenser. 


* Paper by Prof. R. L. Weighton, read before the Inst. of Naval 
Architects, April 5th, 1906, on “The Efficiency of Surface Con- 
densers.” 


Vol. 58. No. 1,490, Jone 15, 1906.] 


THE ELECTRICAL REVIEW. 


981 


When the water is obtained for nothing, or for a fixed 
annual charge irrespective of the quantity used, the reduc- 
tion in amount of water used only reduces the cost of the 
pom aud the power absorbed by it. In many stations, 

owever, water has to be paid for by meter at a high rate, 
and condensing can only be adopted by employing means 
such as a cooling tower for cooling the circulating water and 
using it over and over again, supplying a little fresh water 
to make up for leakage and evaporation. In such a case a 
reduction in the amount of circulating water to the smallest 
possible amount is of the utmost importance; and it may 
be quite possible by a good choice of a condenser to reduce 
the cost of the cooling tower by 30 to 40 per cent. There is 
also a guving to be effected in the cost of pumping the water 
up to the distributing troughs in the cooling tower. It is 
true that the smaller the quantity of circulating water used 
per Ib. of steam, the higher is the temperature of the circu- 
lating water when leaving the condenser, and, therefore, the 
more heat, per lb. has to be taken out of it in the cooling 
tower. It is, however, much easier to cool the small quantity 
of relatively hot water than the large quantity of cooler 
water. . 

The third way in which the condensers affect the power 
station costs has reference to the temperature of the water 
delivered to the hot well from the condenser. If the boiler 
feed is taken from the hot well, as is usually the case, the 
hot well temperature of course governs the amount of heat 
which has subsequently to be added to the water to bring 
it up to boiling point in the boiler, and therefore affects the 
coal consumption. Now the temperature of discharge of the 
condensed water from the condenser varies in practice to an 
extent quite sufficient to aren influence the coal bill. 
In Prof. Weighton's tests, the “old type " condenser at all 
vacua over 27 in. discharged the water of condensation at a 
temperature from 10? to 15° F. below that obtained in the 
case of the *"C'ontraflo" condenser. Now an increase of 
11° or 12? in the temperature of the hot well will allow of 
the boiler generating at least 1 per cent. more steam on the 
same coal consumption ; or, with the same demand for steam, 
will reduce the coal bill at least 1 per cent. while slightly 
increasing the reserve boiler power. 2 


The fourth way in which the condensers affect the power 
station costs has reference to the manner in which they adapt 
themselves to deal with varying amounts of steam. Tew 
electric power stations are so fortunate as to have a high 
load factor ; and the total exhaust steam to be condensed 
per hour varies greatly. When each engine has its own con- 
denser, some of the condensers may be given a nearly constant 
supply of steum, but some at least will have to deal with a 
varying amount. lt is, therefore, important that the con- 
densers should be able to adapt themselves to deal effectively 
with any amount of steam which may be given them up to 
their utmost capacity. That isto say, it is desirable that the 
required vacuum should be obtainable with a low consump- 
tion of circulating water and a high hot well temperature, 
not only when the condenser is working at its rated capacity, 
but when it is dealing with any greater or less amount of 
Steam within its working limits. 

Prof. Weighton's tests on one of the “ Contraflo " con- 
densers illustrate well what is desirable in this connection. 
This condenser within the limits of the series of tests, J. e., 
from 700 lb. of steam per hour to 2,000 lb. of steam per 
hour, used a practically constant amount of circulating water 
per lb. of steum for a given vacuum. This shows that in 
this condenser the increased coefficient of transmission of 
heat through the sides of the tubes due to the increased 
velocity of the circulating water when the condenser was 
condensing at a high rate, must have exactly compensated 
for the reduced time that the water was in contact with the 
tubes—a point of considerable interest. The hot well 
temperature was also practically constant for a given vacuum. 
The condenser was thus equally good when dealing with 
large and with small amounts of steam. It is unnecessary 
to emphasise the importance of this, which will be obvious 
to power station engineers. 

Condensers constitute an important part of a power 
station equipment ; they exercise a considerable influence on 
power station costs; and their selection calls for much care 
and good judgment. 


STANDARDISATION OF RUBBER 
| MIXTURES. 


By DONALD 8. MUNRO. 


BUYERS of electric cables have to take much on trust. They 
can measure the length, area and conductivity of copper. 
They may test the insulation resistance and electrostatic 
capacity per unit of length, under certain conditions. They 
may subject the dielectric of a given cable to pressures con- 
siderably more than the working pressure. They may cut 
off a portion and find the pressure at which it breaks down. 

The thickness of insulating materials may be measured. 
The various insulating substances may be tried by sundry 
physical tests, or by the amount of ash left on burning. 
Finally, these substances may be chemically analysed. 

In practice, however, chemical analysis and, indeed, 
many of the other tests, are neither convenient nor con- 
clusive. | | | 

The buyer is told, and he soon learns by experience, that 
with very inferior material it is possible to make a cable 
which will comply with almost any specification, and pass 
nearly every test except tlie all-important one of time. 

Not only by various makers but by each, cables are offered 
of widely varying price, yet to all appearances alike. No 
wonder the idea gets abroad that they are alike—except in 
price. 

In this country we have had to fall back on the good old- 
fashioned business principle of putting entire trust in makers 
of good reputation. 

In America and on the: Continent. of Europe, if we may 
judge by what is said, this method has not always proved 
satisfactory to buyers. 

Mr. John Langan, in a paper presented to the American 
Institute of Electrical Engineers in April, laments the 
helplessness of the engineer in this question and discusses 
difficulties and remedies. He deals chiefly with rubber 
cables, which are so greatly used in the United States, 
especially for high voltages underground. | 

In his paper he criticises the rules of the National Code, and 
of the Board of Fire Underwriters. He points out the 
unreasonable figures embodied in these rules, and the dis- 
advantages of subjecting a cable to a definite high voltage 
per unit of thickness of insulation ; for the dielectric strength 
of an insulator is not always proportional to ite thickness ; 
it varies with care in manufacture. By such a test a cable 
may bestrained and permanently injured, and it is not always 
possible to get the specified test, pressure. 

lle refers in some detail to the well-known fact that most 
electrical tests are no guarantee of durability. | 

Me does not, however, set little store by such testa, but he 
very properly attaches much importance to such physical 
tests as maximum elongation of rubber without fracture ; a 
definite elongation and prompt and vigorous return to its 
approximate original length, and gives figures for these. 

Mr. Langan asked a number of well-known makers to 
submit samples of a 20,000-volt cable; the insulation to 
contain not less than 30 per cent. of fine Para free from all 
shoddy, rubber substitutes and the like, and to comply with 
certain definite electrical and physical requirements. 

Some did not meet the physical tests, and those which did 
were analysed. It was found that the trials were successfully 
undergone not only by compounds which contained 30 per 
cent. of pure Para, but also by mixtures composed of 15 per 
cent. of Para and 30 per cent. of cheaper grade. 

Nothing is said as to the nature of the remainder of the 
composition, although, obviously, some kinds of “ loading 
wonld be more injurious than others. 

. It i8 pointed out that the admixture of cheaper rubbers is 
likely to lessen the life of cables, because they contain a larger 
amount of acetone solution or resinous matter subject to 
chemical change. | 

It is the low percentage of such resinous matter which 
distinguishes fine Para such as Bolivia, Maderia and Up- 
River from cheaper grades such as African, Madagascar and 
certain South American products. Mr. Langan concludes 
his paper by recommending the standardisation of rubber 
mixtures, and gives examples of specifications and tests 
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applicable to compounds containing not less than 30 per 
cent. and not more than 32 per cent. of fine Para rubber. 
He gives rubber thicknesses, one-minute voltage tests, 


megohms per mile, and also elasticity and tensile strength limits. 


Reliance is chiefly placed, however, on chemical analysis to 
ascertain the percentage of fine Para, by estimation of extractive 
matter, which is specified not to exceed 5 per cent. of the 
compound, so as to exclude lower grades of rubber. 

With regard to Mr. Langan's tests, however, it may be 
pointed out that the elasticity of the cheaper rubber can be 
increased by treating its surface with chloride of sulphur in 
carbon bisulphide. 

The hydrochloric acid which is usually present in cables 
so treated is most dangerous to durability. This, however, 
refers chiefly to the * pure" rubbers as used next the 
copper. | 

In view of the occasional use and deleterious effects of 
rubber substitutes, such as oxidised oil, waxes, &c., and the 
great difficulty of detecting their presence, it might be 
worth while to-afford protection to buyera by laws similar to 
those applicable to food-stuffs. | 

This would mean publication of all ingredients and pro- 
portions used, and Government inspectors to make frequent 
visits to cable or rubber-mixing works. 

Some cable-makers would doubtless object to disclose 
valuable trade secrets of mixtures used, but good makers 
would welcome the protection thus afforded against the 
unfair competition of inferior home or foreign manufactures. 
There would always remain also the element of manufacturing 
care and skill. 

If there were various standard mixtures, engineers could 
select, and buyers would pay for, with confidence, the cables 
deemed most suitable for any particular duty or situation. 
Such provisions, together with the British standards of 
radial thicknesses and teste, would be of great advantage to 
the electrical industry. 

Any engineer who wanted cables other than standard 
would, doubtless, have to be prepared to pay a special price, 
but would have confidence that he was getting what he 
specified and paid for. | 

It could not be urged against such a proposal that the 
making of cables being thus crystallised and fixed, the 
progress of new invention would be retarded. For new 
mixtures could always be bought and tried on their merita. 

Meantime, it is well known that for rubber cables, nothing 
is so durable and satisfactory as fine Para rubber. 

It is by no means certain that rubbers in common use 
to-day are so good as those used 20 years ago and earlier ; 
the present writer has before him a sample of cable lapped 
with two layers of pure rubber which has been in use in a 
dry situation for 22 or 23 years. The rubber is as fresh and 
resilient as when new. Vulcanised cables of this period, 
however, were perhaps, not so uniformly well made as now. 

Until the arrival of the ideal condition suggested, the 
ordinary buyer of rubber cable had best rely chiefly, first, on 
the insulation test, second, the elasticity test, and third, on 
the good reputation of certain manufacturers. 


* 


NOTE ON THE INDICATOR DIAGRAM OF 
THE WILLANS ENGINE. 


THE indicator diagram of a Willans compound engine 
appears to be a stumbling block to many, and the chief 
trouble would seem to be that part of the diagram which is 
obtained from tlie receiver between the H. and L.P. pistons. 
The following is written in the hope that it may serve to 
enlighten such as now sit in darkness. 

Fig. 1 shows cards as obtained from an engine running 
with about 145 lb. steam pressure in the steam chest. The 
H.P., diagram A, is taken with a 150-lb. spring, while B 
and C, the receiver and r.p. diagrams respectively, are taken 
with a 50-1b. spring. 

At first sight it would seem—and it must be admitted 
with some show of reason—that, as the receiver diagram B 
represents à pressure on the underside of the piston, it 
should be subtracted from the H.P. diagram. In order to 


examine this question carefully, the H.P. diagram has been 
re-plotted to a scale of 50 lb., and placed in correct position 
above the other two at fig. 2. Let us now examine the 
various pressures at an instant T, as shown in fig. 2. We 
are at once tempted to lay the scale across the diagrams along 
the line T, and say that there was 78 lb. per sq. in. pressing 
the H. p. piston down, and 12 lb. per sq. in. pressing it up; 
net result equals 66 lb. per sq. in. downwards. This sort 
of thing arises from a little want of thought as to what the 
real function of an engine indicator is. 

A moment’s consideration will tell us that what the 
indicator diagram really shows is not the pressure inside the 
cylinder but rather, by the vertical height above the atmos- 
pheric line of any point on the curve, what was the difference 


between the pressure of the air and the inside of the cylinder 
at that instant. 

If we reconsider the diagram from the above point of 

view, we shall find that at the instant T on the down stroke 
the pressure on the top of the H.P. piston at D, was 128 lb. 
per sq. in., while at the same instant the pressure on the 
underside at Dg was 38 lb. per sq. in. Hence the resultant 
downward pressure on the H. P. piston at this instant was 
90 lb. per sq, in. 
It will be seen that although the points U, and v, are on 
the same vertical line, they relate to pressures half a revo- 
lution later, and have no direct reference to the points 
Di, D, and b. 

In the case of the L.P. piston, since the engine under dis- 
cussion is non-condensing, a diagram from the underneath 
side would simply result in a straight line, and there would 
be nothing to add. It will thus be seen that the work put 
into the engine is represented by the sum of the three 
diagrams A, B and C. l 


THE HUSTLER. 


By W. O. HORSNAILL, A. M. I. Mn. E., A. M. I. E. E. 


IN these days of diminishing profits and keen competition, 
manufacturing engineering concerns look increasingly for 
energy and push on the part of their staff, and this attitude 
is perfectly justified, provided that the energy be displayed 
in the right direction. The appointment of a shop manager 
especially appeals to a board of directors as requiring the 
maximum of activity, and frequently a ** hustler ” is actually 
specified in the advertisement drawn out to fill such a post. 
Even if the word itself is not employed, the construction 
usually indicates this type of man. 

The true hustler should have a complete grasp of the 
work carried on under his control, and if the undertaking 


be of such a size as to make it impossible for him to 


remember all the orders in progress, he will have pre- 
pared, and kept up to date, suitable written particulars 
indicating the progress on each job. A shop manager 
of this description will not necessarily appear to be 
bristling with energy, he may spend a considerable portion 
of his time dictating notes to the various foremen, urging 
forward certain portions of the work which have fallen 
behind; if these notes be disregarded, he will, at once 
demand explanations, and will have g eópy-of the notes by 
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him to fix the dates and contente, thus eliminating any 
cause for dispute. Such methods of controlling a works are 
very much more effective tban the plan of racing about 
and flurrying the foremen, probably causing tbem to 
forget one important job whilst urging forward another. 
Unfortunately, those in authority over the shop manager, 
do not always realise that the above system is the 
only satisfactory one by which a large concern can 
he carried on efficiently. They are apt to be impressed by 
a man who is always on the move, and never gives himself 
time to sit down and effectively grasp the details of every 
order which is being dealt with. A strong letter is, perhaps, 
received from some irate customer whose goods are overdue ; 
in such a case the imitation hustler rans down the shops, 
and has men taken off other important work and put on to 
this customer's order, regardless of the cost of disturbing 
men on half-finished jobs : he will then probably promise an 
early delivery, which he can have no reasonable prospect of 
carrying out, but the customer is kept quiet for the time 
being, and the maunging director will be firmly convinced 
that he really has the right man in charge of the shops at 
lust. Contrast this procedure with what will be done 
by the systematic man in a similar case: he quietly las 
brought to him particulars of the progress made ou all 
the orders in hand, and, after careful consideration of the 
claims of the customer in question, he will quote a delivery 
date which can be strictly adhered to. After this has 
been. done the foreman concerned will be instructed in 
writing to take whatever action may be necessary to ensure 
delivery by the proper time. 

In every way this isa much more satisfactory method of 
carrying on the business; the customer may grumble at the 
time, but he will be subsequently much better pleased than 
if promises were made to him which could not be kept. 

Happily the old-fashioned ways of managing by memory 
helped by postal reminders are gradually dying out, but men 
are still occasionally appointed to control large works whose 
capacity is limited to the management of a small number of 
men, and their success in this direction has obtained for 
them the more responsible post. Tbe effect of such an 
appointment is not immediately felt, more especially if the 
works are dealing with large contracts with several 
months for delivery ; a man of the above stamp will carry on 
such work with apparent success for a long period until it 
is suddenly discovered that all orders are hopelessly 
pehindhand and everything is in a muddle, resulting in the 
loss of prestige and a state of things which will occupy 
a first-class man 12 months or more in putting right. 
The post of shop manager is a most important one if a 
large undertaking is to be successful, and those in a 
position to make such appointments are now realising that 
a first-class organiser is required for such work, even if a 
high salary has to be paid to secure a suitable man. 


Teutonic Enterprise in South America.—It is just 
a year since the German Transmarine Electricity Co., of Berlin, 
increased its share capital by £700,000 to £1,800,000 for the purpose 
of providing for the rapid development of the company’s enter- 
prises, and it is now proposed to make a fresh issue, which will 
bring the total capital up to £3,600,000. Although no information 
is given as to the reason for this new augmentation in the report 
for 1905, the latter states that during tbe year the company 
acquired a sub-station from the Buenos Ayres Electric Tramways 
Co., and concluded an agreement with it for the supply of current 
for the whole period of the concession. The company leased from 
the Buenos Ayres Grand National Tramways Co. the central station 
and plant of 2,075 H.P. and a battery of a capacity of 1,000 ampere- 
hours, in return for an annual payment of £5,000. On the other 
hand, the company leased to the Capital Traction and Electric Co. 
the metropolitan tramway for a yearly payment of £20,000 and 
two-thirds of the receipts in excess of a total of £22,500. In 
addition to this, the 'l'ransmarine Co. made arrangements with the 
Buenos Ayres Grand National Tramways Co. to furnish the latter 
with the whole of the power required for its lines, and also those 
of the four undertakings controlled bv it, and a further agreement. 
for the supply of encrey was made with the Société Belgo- 
Argentine de Tramways de Buenos Ayres. The accounts of the 
'Transmarine Co., which i+ also interested in the Chilian Electric 
‘Tramways and Light Co, how net profits of £173,246 for 1905, as 
compared with £88,C70 in the previous year. It is proposed to 
pay a dividend at the rate of 9 per cent. on £1,694,000, as against 
8 per cent. on £950,000 in 1904. 


NEW PATENTS APPLIED FOR. 


Compiled ex for this journal by W. P. Taomrson & Co., Electrical Patent 
ta, High Holborn, Lon W.C., and at Li 
inquiries should be addressed. don, ' at Liverpool, to whom all 


12,369, ‘‘Improvements in electric telegraphy.” I. KrrskeEe. May 98th. 
(Complete.) 

12,879. “Improvements connected with the regenerative control of elec- 
trically-propelled vehicles.“ J. B. RaworTH and A. RAwongTH. May 28th. 


12,985. * Improvements in sparking plugs for electrically-fired internal com- 
bustion engines.“ TT ELECTRIC IGNITION Co., LTb,, and F. H. HALL. May 98th. 


12,886. ''Contact devices with a swinging plug for electrical circuits." W 
KRFINSEN. May 28th. (Complete.) va 

12.895. “An improved method of obtaining metals from their ores, or for 
heating substances, in electric furnaces, and electric furnaces for use there- 
with.” N. A. WALLIN. May 28th. (Coniplete.) 
12,434. „Improvements in electrical resistances for electric heaters and the 
like." G. M. Newbery and H. SxirwiTR. May 29th. 

12,485. Throw-over switch for magneto and high-tension ignition gs used 
motor-cars and the like." H. PickrLEs. May 291. ii " il 

12,49. “Improvements in or connected with electrically-propelled railway 
vehicles or locomotives." S. B. CorrkELL and J. A. Panton. May 29th. 


12,450. '" Improvements in electric switches." W. F. Jox ks. May th. 


12.463. Metering panel board.’ A. C. MeWitLiaMs. May 29th. 
(Complete.) Ty 
12.473. Improvements in or relating to electric are lamps.“ A. HELLER, 


F. W. SrTkvkENs and W. W. Hare. (E. Cervanka, Austria.) May 29th. 


12,477. „Controller regulator." W. FAIRWEATHER. (The Electrical Devices 
Co., United States.) May 29th. (Complete.) 
12, 86. Improvements in telephony." D. C. SoLOMON. 


12,488. A new or improved electrically-heated stove." HERDE UND 
OFENFABRIK COMMANDIT-GESKLLSCHAFT F. A. C. GuTJAHR& Co. (Date applied 
for under Patents Act, 1901, May Yth, 1906, being date of application in Ger- 
many.) May 298th. Complete.) 

12,491. Improvements in dynamo-electric machines." B. G. LAMME. 
(Date applied tor under Patents Act, 1901, June 2nd, 1905, being date of appli 
cation in United States.) May 29th. (Complete.) 


12.492. Improvements in controllers for electric motors." H. U. HART. 
(Date applied for under Patents Act, 1901, June 12th, 1905, being date of appli- 
cation in United States.) May 29th. (Complete.) 

12,493. “Connection system for supplying alternating currents of variable 
voltage." R. P. Jackson. (Date applied tor under Patents Act, 1901, June 
19th, 1905, being date of application in United States.) May 29th. (Complete.) 

12,497. ‘Improvements in and relating to control of dynamo-electric 
machines." THe BritisH THomson-Hocstox Co., LTD. (The General Electric 
Co., United States.) May 29th. ' 

12,498. Improvements in and relating to electric arc lamps." E. R. Grorr 
and M. V. Ery. May 29th. 

12,499. '' Improvements in and relating to electric are lamps.“ E. R. GROTE 
and M. V. ELV. May 29th. 

19,500. * Improvements in electric telegraph apparatus.“ 
May 29th. 

12,505. ‘Improvements relating to electric switches adapted t6 be operated 
by the opening and closing of doors." F. C. ManTIN. May 29th. 

12.597. ** Improvements in or relating to electrio junction and test boxes and 
thelike.” A.H.MansHaLL. May 29th. 

12,557. ‘* Improvements in shade devices for use in connection with gas, 
electric ligh., or with lamps." A. B. WiLLiAMSsON and T. WiLLiAMSsON, May 


May 29th. 


8. G. Brown, 


12,537. ‘Improvements in apparatus for measuring electrical resistances.” 
J. W. Record and H. Bevis. May 30th, 

12,597. ' Improvements in and relating to single-phase alternating currer.t 
motors.” J. BRUNCKEN. May 30th, (Complete.) 

12,600. "Improvements in or connected with sparking plugs." W.H.IN«RAM 
and I.. IN RAM. May 80th. 

12.622. Apparatus for supplying current to electric tramways in mines 
subjectto fire-dlamp." C. IIR ER. May 30th. 

12,025. ‘Improvements in the electrolytic manufacturecof metal wire, strip 
or the like.’ S. O. Cowrer-CoLes. May 30th. 

12,626. An improved process ſor the electrolytic manufacture of metallic 
wire or strip." S. O. CowPER-CoLes. May 30th. 

12,027. ‘Improvements in the electrolytic production of metallic strip.” 8.0. 
Cowrrn-CoLes. May 30th. x 

12,628. Improvements in the manufacture of copper wire, strip or ribbon." 
8. O. CowPER-CoLes. May 30th. 

12,68. Improvements by means of electric current producers to be appl ed 
to hair and toilet brushes and the like." G. R. THoMsoN. May 30th. 

12,685. “Improvements in electrical recording instruments.“ E. I. EVERETT 
and K. EpocvMBE, May 3lst. 

12,686. . Electro-· magnetio friction clutch'reversing gear.“ 
May Zlst. 

12,694. Improvements in contact making and circuit controlling devices 
employed in connection with the signalling and point shifting arrangements 
and the time recording devices of electrio tramways and the like.“ BRECKNELL, 


W, L. Spence. 


Munro & Rocers, LTD., and E. M. Munro. May 3lat. (Complete.) 

12,720. "Improvements in or relating to a combined system of electric 
mechanical power for the propulsion of automobiles or like purpot es. H. F. 
JokL. May 3let. | 

12,721. ‘Improvements in or relating to a combined system of electric- 
mechanical power for the propulsion ol automobiles or like purposes." H. F, 
Joki. May lst. 


12,730. improvements in and r Jating to machines for use in the manufac- 
ture of ineande cent lamre "ye BRITISH. THomson-Hovusion Co., Lp. 
General Electric Co., United States.) May 3st. . 

12.791. “Improvements in and relating to machines for use in the manufac- 
ture of incandescent lamps." THE BRITISH TuoMsoN-HovsToN Co., Lip. 
(General Electric Co., United States.) May 3lst. 

19,732. * Improvements in and relating to machines for use in the manu- 
acture of incandescent lamps." THE BRITISH Tnomson-Hovuston Co., LTD.’ 
The General Electric Co., United States.) May 31st. 

12,742. ‘* Improvements in electric illuminated signs, advertisements and 
decorations." H MicHaLkE. June Ist. 

19,748. ''Improvements in telegraphy.” I. Kirser.. June lst. (Complete.) 

19,758. '"Improvements in means for supperting trolley wires employed in 
connection with electric traction in the even. cf breakage.” S. J. Coorer ard 
F. W. CoLLEY. June lst. 

12,767. “Improvements in thermometrical and electrical devices for visibly 
or audibly announcing the attainment of a predetermined heat, applicable tcr 
other purposes." C. M. HARRISON. June lst. 

12,778. * Improvements in wiminals for electric accumulators.” K. 
RAWLINGS SMITH. June Ist. 

12,771. “Improvements in magnetic compasses.” C,RARKER. June Ist. 

12,778. “A new or improved magnetic compass." C. BARKER, June Ist. 

12,809. “Improvements in or relating to electric lamps. T. ATKINSON and 
W. SpixesMan. June lst, - , 
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12,820. .“ Improvements in shaft bearings especially applicable to electric 
railway motors." THE British HOMsoN-Hovuston Co., Lro. (‘The General 
Electric Co., United States.) June Ist. 

12,821 Improvements in methods of suspending the conducting wires of 
electric railways and the like." THe Britia THomson-Hovuston Co., LTb. 
(Allgemeine Elektricituts Gesellschaft, Germany.) June Ist. 

12,825. Improvements in or relating to the ignition of internal combustion 
engines.“ M. Krur-WzLeit and P. Lyte. June lst. 

12,826. “ Improvements in telegraphy.” Marconi’s WIRELESS TELEGRAPH 
Co., Lro. (M. I. Pupin, United States.) June lst. (Complete.) 

19,835. “Improvements in or relating to apparatus for the electrical pro- 
duction of heat for cooking and other purposes." A. F. Berry. June lst. 

12,855. Improvements in electric switches." ALLGEMEINE ELEKTRICITATS 
Ges. (Date applied for under Patents Act, 1901, June 5th, 1905, being date of 
application in Germany.) June 2nd. (Complete.) 

19,862. An electrical brake for railway trains.“ F. MonLock. June 2nd. 

132,895. “Improvements in or relating to starters for electro-motors." 
L. Harris. June 2nd. (Complete.) 

12.919. Improvements in electrical controllers." 
June 2nd. l 

19,997. “ A suction or pressure air nozzle for cleaning out plug-holes of 
telephone installations and the like." A. SRRENVYI. (Date applied for under 
Patents Act, 1901, June 2nd, 1905, being date of application in Germany.) 
June 2nd. (Complete.) 

12,946. “Improvements in brush sockets for dynamo-electric machines.” 
C. A. Parsons and A. H. Law. June 2nd. 

19,947. '*Au improved regulator for electric fans.“ 
Makk HAM & Retss, LTb. June 2nd. 


€. T. J. OPPERMANN. 


E. N. Bray and Bray, 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Mesirs. W. P. 
TuüHomPsow & Co., 822, High Holborn, W.., and at Liverpool, price, pose 
free, Ud. (in stamps). 


1904. 


ELECTRICALLY CONTROLLED VALVE GkAR For MotivE Powkk Engines. R. 
Kendal. 24,0004. January Silst, (Originally included in No. 24,009/01.) 


1905. 


DISTRIBUTION OF ELECTRICAL ENERGY. E. H. Hill. 8,906. April 27th. 
CoNTROLLING SysteM FoR ELkcTHRic RAIL WAV. E. Zweigbergk. 8,913. April 
th. 
MANUFACTURE OF ELKCTRICAL Reastances, Electric Equipment and Securities, 
Ltd., and C. Ruzicka. 11,146. May 27th. 


Vapour ELkcTRIC Lamps. F. Harrison. 14,660. July 17th. 


TRANSMITTERS FOR AUTOMATIC TELEGRAPH SYSTEMS AND THE LIKE. J..Gell. 
18,102. September 7th. 

ELECTRIC INCANDESCENCE LAMP WITH FILAMENT OF METALLIC TUNGSTEN. W. P. 
Thompson. (Deutsche Gasglühlicht Akt.-Ges. Auergesellschaft.) 18,814. 
September 18th. 

ELECTRICAL TRANSMISSION OF PowkR ow Motor VEHICLES AND. Boats. H. 
McNulta. 21,038. October 17th. (Date applied for under International 
Convention, December 10th, 1904.) 

ELECTRICAL DISTRIBUTION Systems. A. J. Boult. (J. L. Woodbridge.) 28, 984. 
November 20th. 

ELECTRIC Furnaces. Soc. Anon. Electrometallurgique. (Procédés P. Girod. 
95,114. December 4th. 


CoNTROL oF ELkcrRIC Motors. W. A. Clatworthy, A. Holmes, J. H. Holmes, 
L. W. Holmes and E. Holmes. 27,949. December 80th. 


FILAMENTS FOR ELECTRIC INCANDESCENT Lamps. E.L. Frenot. 8,891. April 
27th. (Date applied for under International Convention, May 7th, 1904.) 
TrRoLLKY HEADS FOR ELECTRIC TRACTION OR THE LIKE. E. E. Feather, G. R. 

Feather, 8. Feather and J. W. Astley. 9,162. May 1st. 

APPARATUS FOR CONTROLLING THE SUPPLY OF ENERGY FROM ALTERNATING 
CURRENT ELECTRIC GENERATOR TO ALTERNATING CURRENT ELECTRIC 
Motors. A. P. Wood. 9,279. May 8rd. 

ELECTRIC SWITCH OR PROTECTIVE Circuit BREAKER. L. R. Gleason. 9,908. 

. May 8rd. 

METHOD FOR EQUALISING ELECTRICAL POWER WHEN THK PoWER REQUIRED IS OF 
AN INTERMITTENT OR VARIABLE CHARACTER. R. Braun. 9,467. May 5th. 
SKATES OR COLLECTORS FOR ELECTRICALLY DRIVEN VEHICLES OPERATED BY ANY 

SURFACE Contact STUD SystEM. R. Brown. 9,508. May 5th. 


„ MAKING AND BREAKING ELECTRIC Circuits. F. Smith. 9,565. 
fay 6th. 


COMBINED PORTABLE ELECTRIC BATTERY AND IxpuctTion Corn. B. Seacombe, 
9,577. May 6th. 


FikLD TELEPHONE AND TELEGRAPH APPARATUS. P. J. Kenny. (E. Molyneux.) 
9,702. May 8th. 

APPARATUS FOR CONTROLLING THE SUPPLY OF ENKRROY FROM ALTERNATING 
CURRENT ELECTRIC GENERATORS TO ALTERNATING CURRENT ELECTRIC 
Morons. A. P. Wood. 9,789. May 9th. 

APPLIANCES FOR USE IN CONNECTION WITH TH& ELECTRIC IGNITION SYSTEMS FOR 
INTERNAL ComBUSTION ENGINES. C. T. B. Sangster. 9,815. May 10th. 
MEANS FOR THE REGULATION OF SPRED OF COMPENSATED BINGLE-PHARE MOTORS, 

Bruce Peebles & Co. and J. L. La Cour. 9,839. May 10th. 

APPARATUS FOR MEARURINd ELECTRICAL Resistances. Evershed & Vignoles, 
Ltd., and S. Evershed. 11,415. May 3lst. 

Protective DEvicES FOR ALTERNATING ELECTRIC CURRENT Systema. British 
‘Thomson-Houston Co. (General Electric Co.) 11,626. June 2nd. 

ADJUSTABLE ELECTRICAL RRS1ISTAN CES. G. Harrison. (Electric Railway Im- 
poor cm Co.) 13,9544. February 19th. (Date applied for under Rule 5, 

atents Rules 1905, July 6th, 1906.) 


MERCURIAL AND OTHER METALLIC Varporr ELEcTRIC Lames. F. Harrison. 
14.033. July "7th. 


PREPAYM&NT METERS. British Thomson-Houston Co. (General Electric Co.) 
15,359. August 2nd. 


ELECTRIC PRosEcriNGo Lamps Using Nernst FILAMENTS. L. Kamm. 16, 471. 
August l4th. 


Wink LE S8 TRLEGRAPHY. G. Marconi and Marconi's Wireless Telegraph Co. 
16,655. August lth, 

CURKENT TAKERS OR TROLLEYS FOR OVERHEAD WIRES OF ELECTRIC RAILWAYS AND 
THE LIKE, O. Hoffmann, 18.051. September 6th. (Date applied for under 
International Convention, September 9th, 1904.) 

Gas on Varoun Enrctric Lamps, W. Heraeus and H. Heraeus, 18,264. 
September 9th. (Date applied for under International Convention, October 
14th, 1904.) 

APPARATUS FOR ELECTRICALLY OPERATING RAILWAY CARRIAGE OR LIKE Doors AND 


ron OPERATING Locks IN Connection TukneEwitH, A. Craven. 19,989. 
October 8rd. 


Maonero-Exxcrric APPARATUS FOR laNiTING THE CHARGE IN [NTERNAL COMBUS- 
rion Motors. M. De Saint-Romain. 21,968. October 19th. (Date applied 
for ander International Convention, April 27th, 1905.) 


Protecting Dkvick FOR SHONT FikLD WIN DINO R oP ELECTRICAL MACHINES 
WHERE SHUNT REGULATORS Auk USED. T. Edge. 21,707. October 25th. 
CONTINUOUS CURRENT ARC Lamps PARTICULARLY APPLICABLE TO SEARCHLIGHTS. 

PROJECTION LAMPS, AND THE LIKE. P. Muller. 27,251. December 80th. 
(Date applied for under International Convention, December Sist, 1904.) 
Exvecrrio Group Time Fuses. H. H. Lake. (The Fabrik Elektrischer Zünder 

Ges.) 9,966. May lith. 
BRUSHES ron DyNAMO-ELECTRIO Macuines. K. Koch. 11,991. May 81st. 
ELkcrRIC BLock RAILWAY SIGNALLING AND TRAIN CONTROL System. J. A. Whyte. 
11,840. June 6th. 


ELECTRIC Tait Lamps FoR Motor Cars. Jackson. 12,100. June 9th. 


ELECTROLYTIC Apparatus. G. G. Hepburn and Mather 4 Platt, Ltd. 12,221. 
June 18th. . 

Mzaxms rog RkovLaTING Dynamos. H. Leitner. 12,615. June 19th. 

WiRELESS TRLEGRAPHY. G. Marconi and Marconi's Wireless Telegraph Co. 
14,788. July 8th. 

APPARATUS FOR CONTROLLING AND OPERATING THE PoiNTS or ELECTRIC RAILWAYS 
AND Tramways. W. H. Turner, R. E. Dixon and T. B. Stewart. 15,546. 

ELECTRICAL IGNITION GEAR FOR INTERNAL ComBUSTION ENaiNES. F. R. Simms. 
16,179. August 8th. l 

ELECTRICAL Contact MAKERS AND BREAKERS PARTICULARLY FOR USE IN COR- 


JUNCTION WITH INTERNAL COMBUSTION ENGINES. F. H. de Veulle. 17,986. 
August 26th. 


ALTERNATING CURRENT ELECTRIC Morons. Akt.-Ges. Brown, Boveri & Co. 
20,772. October 18th. (Date applied for under International Convention, 
October 17th, 1904.) : 

MANUFACTURE OF MAGNETIC MATERIALS. R.A. Hadfield. 22,180. October 30th. 
(Date applied for under Internationa! Convention, June 8th, 1905.) 

METHOD OF SKCURING OR ATTACHING A WIRE SUPPLYING ELECTRICITY TO A 
TERMINAL. A. A. Lines. 91,870. October 27th. 

ELECTRIC CiRcUIT BREAKERS FOR ALTERNATING CURRENTS. Elektrizitats Act. 
Ges. vorm. W. Lahmeyer & Co. 28,624. November 16th. (Date applied for 
under International Convention, December 22nd, 1904.) 

ELECTRIC Ianition SYSTEMS FOR INTERNAL CoxBusTIoN ENGINES. J. J. H. 
Sturney. (Duryea.) 26,082. December 14th. 

TRLEGRAPHS FOR TRANSMITTING ORDERS. Siemens & Halske Akt.-Ges. 26,072. 
December 14th, (Date applied for under International Convention, Decem- 
ber l4th, 1908.) 

APPLICATION AND DISTRIBUTION OF ELECTRIC MorivE PowgR, PARTICULARLY FOR 
Use IN STARTINU MACHINERY AND FOR SIMILAR PURPOSES. G. W. Mascord. 
6,059. March 10th. i 

Evectric REGENERATIVE BATTERY. Post-dated May Slst, 1905. W. II. Fellows, 
E. T. Pickup and W. Tice. 7,183. April 4th. 

APPARATUS FOR COMPOUNDING SYNCHRONOUS ALTERNATING CURRENT MACHINES. 
Bruce Peebles & Co. and J. L. La Cour. 9,837. May 10th. 

ELECTRIC CURRENT RECTIFIERS APPLICABLR ALSO FOR LIGHTING J URPOSFS. 
British Thomson- Houston Co. (General Electric Co.) 10,214. May 15th. 

HOLDERS ron INCANDESCENT ELECTRIC Lamps. L. Sunderland and P. C. 
Pillinger. 10,288. May 16th. e 

Dynxamo-ELkctric MAchixES. P. M. J. Boucherot. 10,299. May 16th. (Date 
applied for under International Convention, May 17th, 1904). 

IRON STANDARD FOR FixixG GUARD Boarps on ELECTrRnI Rall wArs. G. T. 
Trinder and T. D. Cramb. 10,341. May 17th. 

METHODS OF CHARGING AND DISCHARGING ELECTRIC ACCUMULATORS IN SYSTEMS 
o» ELECTRIC DISTRIBUTION. G. S. Ellis and A. M. Taylor. 10,495. May 19th. 

WiRELESS TELEGRAPHY WITH EanTH Currents. L. Zehnder. 10,601. May 
20th. (Rights under Patents, &c., Act, 1901, not granted.) 


SOCKET CONNECTORS FOR ELECTRIC Light CABLES. H. E. Saxby. 12,008. 
June 8th. 


MOUNTING oF ELECTROTYPE, STEREOTYPE, AND OTHER PRINTING BuRFACES. J. A. 
Corey. 12,524. June 16th. 


ELECTRO-MAGNETICALLY ACTUATED FRICTION REVERSING GEAR. F. Jensen. 
13,816. July 4th. 


1906. 


ELECTRICALLY FinkD INTERNAL ComBUSTION ExOm Rs. H. Pieper. 1,609. 
January 28rd. (Date applied for under International Convention, January 
24th, 1905.) 

CONTROL OF THER ELECTRIC CIRCUITS IN SYSTEMS OF ELxC TRIO TRACTION. A. 
Baworth. 1,830. January 24th. 

SAFETY APPLIANCES FOR ELECTRIC Circuits. Siemens Bros. & Co. (Siemens 
Schuckertwerke G.m.b.H.) 3,641. February 13th. 

OscILLAPRONRS OR HreRTZiAN Wavre Responsive Devicer. W. W. Massie. 
4,221. February 90th. 

STARTING SWITCHES, RHEOSTATS OR CONTROLLERS, FOR ELECTRIC Motors. A. 
Holmes, J. H. Holmes, L. W. Holmes, E. Holmes and G. J. Ralph. 4,773. 
February 27th. 

ALTERNATING CURRENT ELECTRO-MAGNETS. F. Conrad. 7,480. March 28th. 
(Date applied for under International Convention, April 8rd, 1906.) 


ELzcTRo.MaoNETS. R. P. Jackson. 7,491. March 28th. (Date applied for 


under International Convention, April 8rd, 1906.) 


ACCUMULATOR BATTERIES, Accumulatoren-Fabrik Akt.-Ges. 8,852. April 6th. 
(Date applied for under International Convention, April 7th, 1906.) 

ELECTRICALLY OPERATED PHOTOGRAPHIC CoPYING APPARATUS., O. Lienekampf. 

January 3rd. (Date applied for under International Convention, 
October 28rd, 1906.) 

METHOD OF AND APPARATUS FOR INFLUENCING AN ELECTRIC CIRCUIT IN DEPENDENCE 
UPON THE LOAD oF A CONTINUOUS CURRENT Motor SITUATED IN ANOTHER 
Circuit, Siemens Bros. & Co. (Siemens Schuckertwerke G.m.b.H.) 376. 
Jannary 5th. 

VARIABLE ELECTRIC Resistance Devices. W. R. Lambert. 918. January 12th. 

INSPECTION Sigur FOR ELECTRIO IGNITION SPARK. A. F. White. 2,868. 
February 6th. 

CONSTRUCTION OF ALTERNATE OR CHANGE-OvER ELECTRIC TUMBLER SWITCH. 
E. T. Davies. 2,928. February "th. 

COMBINED TELEPHONE RECEIVERS AND MICROPHONES. C. E. Ljungman, R. O. P. 
Berglund and W. A. W. E. Hjorth. 3,994. February 9th. 

TROLLEYS OR COLLECTORS FOR ELkcTRICITY. E. D. Rockwell. 6,883. March 
10th. (Date applied for under International Convention, March 11th, 1906.) 

Vapour ELECTRIC APPARATUS FOR HREcTirFvYiNG ELEecTRIO Currents. P. H. 
Thomas. 6,557. March 19th. (Date applied for under International 
Convention, March 90th, 1905.) 

ELECTRICAL SWITCHES. J. Whyte. 968. January 5th. 


SPRING Drive SUITABLE FOR STRAM, PETROL, AND ELECTRICALLY PROPELLED 
VEHICLES AND OTHER MAcHINE8. C. B. Hannan. 2, 669. February 8rd. 
SwirTcHES FOR ELECTRIC BELLS AND Buzzers. B. H. Thorogood. 4,190. 

February 20th. 

CONTROL OF ELECTRIC SWITCHERS AND OPERATING MECHANISM THEREFOR. P. 8. 
Peveur. 4,711. February 26th. (Date applied for under International 
Convention, February 27th, 1905.) 

Er£crRIC FURNACRS FOR TREATING GARES BY MEANS oF ELECTRO-MAaGNETICALLY 


OR ELkcrRo-DYNAMICALLY ACTUATED ELEGOTRIO Akos. A. J. Petersson. 9,164. 
April 18th. 
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THE COMPULSORY USE OF JAGES ON 
TRAMWAYS. 


ARISING out of a fatal accident on the Birmingham and Mid- 
land Tramways, Col. Yorke recently held an inquiry touching 
the questions : Why the lifeguard did not protect the child, 
and why 35 minutes elapsed before the body was released ? 

Feeling in the district is unfavourable to the company, 
because there was no jack on the car, and because it is not 
the practice of the company to put jacks on cars as a rule, 
except when necessary to comply with local police regu- 
lations. l 

Col. Yorke said that he failed to see in what way jacks 
would be of service, that in any event it would be enough to 
place them in convenient positions along the route instead of 
keeping one on every car, but that the Board of Trade 
would have to consider the whole matter carefully, as 
anything they recommended must apply to the whole 
country. 

We agree with the Inspector that to UR every 
car to carry a jack would be a somewhat unfair burden, at 
least where the service of cars is frequent ; but there would 
be little hardship in requiring suitable lifting appliances 
(and, perhaps, other emergency tools) to be kept in a locked 
receptacle at intervals of half a mile along every route. 
The first cost of the necessary tools would be small, 
and the upkeep of the depots negligible if the 
usual precautions, such as apply to street fire- 
alarm and hydrant stations, were observed, and we are not 
convinced that occasions do not arise and will not continue 
to arise upon which the presence of a jack might not be 
the means of saving human life. For instance, it is 
imaginable that a child might be pinned in such a way as to 
make further movement of the car out of the question if he 
is not to be mangled further, and it is always the case even 
when the body is already torn to pieces and life inevitably 
extinct that it is disentangled reverently, if necessary at the 
trouble of dismantling the truck, rather than allowing it to 
be freed more speedily but lacerated more frightfully 
by the simple forward or backward motion of the car; but 
it is imaginable we say that the child—or man, for the 
matter of that, let us say the reader or the wiiter—is not 
killed immediately, but is bleeding to death, or has limb 
or skull fractured, in which case would not a handy jack 
be of the utmost consequence at that time ? 

Whether death is instantaneous or lingering, it is the 
duty of the owners of the tramway to extricate the body 
with the least possible delay ; and we regret to say that in 
too many instances the interval during which the public 
has been shocked or the victim agonised is inhumanly long, 
and while deprecating the per-fervid, and therefore un- 
balanced, language in which the lay Press has indulged on 
this and on similar occasions, we have much sympathy 
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with the cause, and believe that the proper sentiments of 
humanity should not be exposed to any risk of outrage for 
the sake of a few pounds spent on tools. 


THE WIRELESS TELEGRAPHY BILL. 


DURING the past week considerable attention has been given 
in the Press to the subject of the Bill now before Parliament 
to extend the Wireless Telegraphy Act, 1904." The 
provisions of the Act expire in July, and the Bill sought to 
extend them to 1912, but amendments were accepted 
by the Government reducing the extension to 1909. The 
Bill passed the Commons, and has now been read a third 
time in the House of Lords. 

With a view to the enlightenment of their Lord- 
ships, a circular was sent by Lloyd’s to every peer. 
The circular is published in the Times of the 18th 
inst., and is followed by a rejoinder from the Marconi 
Co. The object of Lloyd's circular is expressed in the final 
paragraph :—“ The Committee of Lloyd's, therefore, most 
earnestly and urgently trust that the Bill which is now 
before the House of Lords for the extension of the Wireless 
Telegraphy Act may be rejected; "— but the reasons given 
are less cogent than the conclusion. Lloyd's has a history, 
and has, in its time, rendered service to the State; its 
collection and transmission of information is of the greatest 
importance in regard to the safety of life and the welfare of 
the shipping industry, but as, in the past, Lloyd's 
has been able to carry on its valuable service 
without being a law unto itself as regards methods 
of transmission, it is not easy to see why it should claim 
such freedom now. l 

The Wireless Telegraphy Act was passed to regu- 
late the transmission of wireless messages to the benefit 
of the State. The statements made by the Marconi 
Co. would seem to show that Lloyd's are well pro- 
tected for the transmission of their information through 
existing or future Marconi sources, and as, at the present 
time, there is every reason to believe that the establishment 


of contiguous stations would, or might, interfere with 


effective transmission, it wonld really seem that the 
reliability which Lloyd's require is better attained by the 
continuance of regulations which they seek to upset. The 
selection of systems and the nationality of the inventors or 
controllers are different questions altogether, and we think 
it regrettable that Lloyd's should intreduce such points in 
a way which might give the impression that it is sought 
to prejudice the issue. | 


As we stated in our issue of May 11th, 
a memorial was recently presented to 
Parliament by His Majesty's Office of 
Works, calling attention to the Electric Power and Supply 
Bills and the smoke nuisance. 

To the uninitiated the name “ Office of Works " might 
suggest a large Government building, full of electrical and 
other engineers told off to promote and regulate engineering 
operations throughout His Majesty's dominions. In this 
case, however, the Commissioners appear rather as landscape 


Refuse 
Destructors. 


gardeners, and the expert upon whom they rely-is an eminent 
chemist, Dr. Thorpe. | 
The present occasion has, as a matter of course, been 


-seized by gas engine advocates, who point with effect to the 


superior economy of internal combustion engines, and to the 
value of gas generating plant combined with the recovery of 
residuals by purifying the gas, so that the products of com- 


bustion are made harmless and invisible. i 


Engineers interested in steam plant,, particularly boiler- 
makers, would do well to lay these matters to heart, while 
there is yet time; or they may find the prophecy of the late 
Sir Frederick Bramwell that steam engines and boilers would 
be relegated to the museums in 20 years coming true in a 
manner very inconvenient to themselves. 

One statement in the memorandum, standing quite alone 
and unsupported, calla for the absolute prohibition of the 
use of dust destructor refuse as fuel. "E 

This sweeping recommendation is not backed up by any 
evidence of its value or utility. If the words are taken 
quite literally, they appear to refer to clinkers, which are the 
only refuse from destructors, but it is only fair to suppose 
that * town refuse " is meant, and that it is the combination 
of destructors with power works which the Commissioners 
desire to prohibit. | 

But surely by this time it is admitted that destructors are 
a sanitary necessity, and that they can be worked without 
any nuisance to their surroundings; and we think it will be 
admitted further that they are no more likely to be a 
nuisance when combined with power stations. Rather it 
should be the contrary, seeing that combined destructors 
come under the control of skilled central station engineers. 
The fact that the hot gases are used to raise steam will be 
to the advantage of the surroundings rather than the 
contrary. | 

Perhaps, after all, the recommendation is not aimed at 
properly constructed destructors, but only at the burning of 
town refuse on ordinary boiler grates, or in brick clamps and 
kilns, and if this be the case, we are in hearty agreement 


- with the Commissioners. - 


RAIL. welding has taken a good hold 
in England at last, and the simplest 
form of it is the only one which has 
lasted ; but there are many miles of old track which 
might be saved for several years, and the average life 
of rails generally might be raised-from 13 or 15 years to 20, 
if resort were had to joint welding. | 

We know that the Americans have been content with 
track much inferior to our standard, but their street railways 


Rail 
Welding. 


have been overburdened with no more surplus than ours, 


and they have had to turn rather sooner than ourselves to 
devices for spinning out the life of the rails. 

Therefore, if we want to know anything about rail- 
welding we look to America for the information. 

Good evidence of the life-saving qualities of the welded- 
joint was contained in a recent number of the Street Railway 
Reriew concerning some 58 lb. girder tram rails 5 in. high 
and having a base no more than 3] in. wide, which were run 
upon for six years, until the joints were so bad that the car- 
wheels first touched the “ receiving " rail 4 in. from the end. 
Then all the joints were cast-welded, and after five years 
more life, and not until the wheel flanges had cut è in. into 
the “ tram or “ step ” were the rails taken out. l 

We have nothing to say about the policy of keeping rails 
in service until the joints are in such.a frightful condition 
as that indicated above, but it must be evident that even 
in an American street railway those rails could not have 
lasted any longer unless the joints had been lined up and 
welded. | 

It would be interesting to know how the cost of cat 
repairs compares during the 4-in. leap every 30 ft. period 
and after. 

We have to remember that rail salvage is often possible 
under the conditions which prevail in the greater number of 
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American street railways when it would be out of the 
question in England. First of all the standards of per- 
missible wear are different, the use of bogie-cars disguises 
bad joints, and paving such as we know it,is rare. 
Probably an English undertaking setting to work to weld 
rails as bad as in the case noted, would find that, in the 
absence of efficient anchors, the whole length of rail was 80 
* hoeged ” that a really paying job could not be made even 


after the joints were put right; but that is only an - 


additional and a very strong reason for taking care that the 
rails are welded before it is too late ; and there are hundreds 
of miles of tramways in England at the present moment, 
which are calling out for the stitch in time, although it may 
be that the average running life of the rails at this date is 
not more than four years. 


— 


Ir has always been a matter of some 
aÉLonduk surprise to us that electric lighting com- 
Electric panies are so lax in the manner of running 
Lighting Co. their cables on consumers’ premises. 
Whilst they make regulations that con- 
tractors' cables must be in casing or piping, these rules are 
not always observed by themselves. | 
A case in which this point was raised came before Sir 
Forrest Fulton and a jury at the Lord Mayor's Court last 
Monday. It appears that Messrs. Austin & Co. were 
carrying out an installation for Messrs. Nestlés in St. George's 
House, Eastcheap. The City Electric Lighting Co.’s mains 
were brought in by concentric cable in the ordinary way to 
a cast-iron connection box, from which vulcanised cables 
were taken to two service fuses. 
connection box and the fuses were of highly insulated vul- 
canised cable, but were not covered in any way by casing 
or piping. Austin’s leading hand, a man named Moore, in 
running his casing, moved one of these cables ; and, whether 
he applied much or little force—a matter which was dis- 
puted in evidence—the result was that the cable came adrift 
from the connection box, arced on to the cast-iron cover, 
burned Moore's clothes and arm and caused him to lose 
several weeks’ employment in consequence. 
Moore, thereupon, sued the City Co. for damages, alleging 
negligence in their not having made a proper connection 


Moore v. City 


. and not having properly protected their wires. A good deal 


of evidence was given on both sides as to the proper form 
of connection to use; that is, as to whether or not connections 
on large cables ougbt to be by means of sweating sockets or 
by screwed terminals, as is the common practice with the 
City Co. The City Co., represented by their inspector, Mr. 
Moore, maintained that their method of connection was what 
they had found by experience to be the best for the purpose, 
and argued that it could not have been loose, as maintained 
by the plaintiff, or some signs of heating would have been 
apparent. The main line of defence, however, was that the 


plaintiff had no right whatever to touch the defendants’ | 


cables, as it is clearly stipulated in their rules that their 
cables must not be touched in any way except by their own 
men. 

The company called Mr. Frank Broadbent as an indepen- 
dent expert to bear out their views, and he did so, except 
in one particular, namely, that he was of opinion that it 
would be better if the supply company's cables were pro- 
tected in some way when placed in cellars used as store 
rooms. 

Knowing Mr. Broadbent's views on installation matters, 
we can quite understand his not wishing it to go out that he 
approved of unenclosed cables. It is always a matter of 
difficulty to convince a consumer or a contractor of the 
necessity of enclosing his cables when supply companies' 
‘ables alongside are run in the open. If only for the sake 
of example, it would, we think, be better if supply com- 
panies were to systematically carry out the regulations which 
they lay down for the contractor's work which is connected up 
to their mains, even although, from the point of view of 
safety, the same precautions may not be necessary. 


The cables between the 


COLLIERY€ EXHIBITION. 


AS mentioned in our notes in last week’s issue, the third 
Colliery Exhibition held in the Royal Agricultural Hall was 
opened by Sir Charles MacLaren, M.P., in the unavoidable 
absence of Mr. Lloyd-George, M.P.,on June 12th and closed on 
Wednesday last. Whatever it& two predecessors may have 
been, there can be no doubt but that on this occasion the 
Exhibition has been a great success, and great credit is due 
to Mr. H. Greville Montgomery, M.P., the promoter, 
under whose personal supervision and organisation the 
Exhibition was carried out. 

In opening the Exhibition, Sir Charles MacLaren, who 
was supported by Sir Lees Knowles, Bart., and Sir Thomas 
Wrightson, Bart., congratulated Mr. Montgomery upon the 
collection of interesting exhibits, which 50 years ago were 
unknown in colliery engineering; even 25 years ago very few 


. of them were known, and even then they were practically in a 


rudimentary stage. Long and painful experience in 
connection with the colliery and engineering trades 
had taught him that the only way in which coal- 
owners could make their collieries pay was by 
keeping down their working costs. Sometimes they 
hoped to get better selling prices, but there was nothing 
more illusory than to hope to make anything by keeping 
prices up; the whole success of colliery working depended 
upon the working costs being kept down. Not only 
had the inventions and appliances which they saw around 
them, done much to reduce the cost of getting the coal, 
but they also ensured proper and safe conditions for those 
who worked the coal. Referring to electric power in mines, 
Sir Charles said that nothing was of more interest to the 
colliery-owner than appliances which tended to economise 
motive power, and electricity for haulage, pumping and other 
applications was now being taken up by colliery managers all 
over the country. Such an exhibition gave the colliery 
manager a great advantage in being able to see in a con- 
centrated form all the very latest appliances and improve- 
mente, whereas 25 years ago he would have had to spend 
considerable time in looking up catalogues, making inquiries 
amongst his friends, and in other ways seeking the best means 
of carrying out his object, whereas now he could attend the 
Exhibition, and see practical examples of everything he 
required. He concluded by expressing the opinion that the 
Exhibition would be supported by those for whose interest it 
was promoted. . 

Sir Thomas Wrightson, in proposing a vote of thanks to 
Sir Charles MacLaren, remarked that though the coal trade 
brought forward the locomotive and other inventions, yet the 
industry was very slow to take up mechanical improvements 
in general. Coal-owners now, however, recognised that the 
only way in which to make their collieries a success was by 
adopting the most up-to-date machinery, and so reducing 
working costs. He hoped the Exhibition would become an 
annual event. l 

Sir Lees Knowles seconded the vote of thanks in a brief 
speech, after which the company were entertained to 
luncheon in the dining hall. , 

As regards the exhibits, these comprised practically 
every class of colliery machinery used both on the surface 
and underground, not the least by any means being the 
number of machines for coal-cutting, hauling, pumping, 
fans and air-compressing, all driven by electric motors, quite 
a noticeable feature being the application of three-phase 
current machines to coal-cutters. Other exhibits included 
conveying, screening, and crushing plant; boilers, rock 
drills, models of coal-washing plant, coal tubs, tipplers, steam 
pumps, safety lamps, and rescue and life-saving apparatus, 
one firm exhibiting a diving dress and apparatus which 
might be employed, as they have been on previous occasions, 
when a mine is accidentally inundated. On the whole, the 
Exhibition was most interesting, of a representative character, 
and gave the visitor an excellent opportunity of seeing the 
great advance which has been made in the design of mining 
machinery, and gaining some idea as tothe mechanical equip- 
ment of an up-to-date colliery. 
^ Messrs. Babcock & Wilcox, Ltd., in addition to a model 
of their well-known water-tube boiler, exhibited a full-size 
working model of their silent gravity bucket conveyor, which 
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is specially suitable for handling coal, coke, ashes, ore, &c. 
The chains are pushed by means of the pawls and 
studs riveted into the links of the chains, on each side 
of the buckets. The latter are suspended on trunnions, 
and whether moving in a horizontal or vertical 
direction will always maintain their proper position. 
The chain consists of double link chains of flat 
steel, the steel stud rivets forming distance pieces, upon 
which the push pawls act, for the pairs of links. The 
chain wheels, which run upon rails fixed to the framing, are 
of close grained cast-iron, accurately bored for the axles 
and they have recesses in the bosses for the reception of 
& clump of special fibre. by which means sufficient oil 
is retained to supply lubrication for long periods. The 
oil is supplied automatically by a special apparatus. The 
buckets are filled by a filler consisting of seven hoods 
with openings corresponding to the pitch of the buckets, 
and deliver the exact quantity of material into them 
without spilling or serious abrasion. The fillers 
can be supplied either “ stationary " or portable, the 
latter being suitable when coal is to be retrimmed from 
storage bunkers to boiler bunkers, or when ashes are collected 
in quantities at different points. The conveyor is extremely 
flexible, and the direction may be changed from vertical to 
horizontal in the same plane, or at any angle to the first 
plane of motion. As an instance of the cost of handling 


material with this conveyor, the makers state that in lifting 


and conveying 40 tons an hour to a height of 40 ft. for 10 
hours per day, by a conveyor costing £1,000, the cost works 
out at less than $d. per ton, allowing for interest on capital 
expenditure, attendance, oil, motive power, depréciation and 
repairs. Other exhibits by this firm included examples of 
wrought-steel steam piping with wrought flanges ; a turbine 
tube cleaner, a model of an automatic water softener of the 
Lassen & Hjort type, and a chain grate stoker. 


Messrs. Edgar Allen & Co., Ltd., Imperial Steel Works, . 


Sheffield, also had a fine exhibit of conveying and elevating 
machinery, anthracite breakers, &c. A band conveyor with 
a throw-off carriage for supplying boiler coal bunkers, was 


Fic. l.—ArLLEN's Dust-PRoor AUTOMATIC MEASURER. 


specially interesting. Another exhibit consisted of a model 
of Allen’s patent dust-proof automatic measurer, with circular 
valves so arranged that it is impossible for both to open 
together, thus securing a correct measure. It is adjustable 
for varying weights of materials, records each charge, and 


all gearing is clear of dust. This machine is shown in 
e n | 

Messrs. W. H. Allen, Son & Co., Ltd., showed one of 
their three-crank three-cylinder compound vertical enclosed 
quick-speed silent-running engines, fitted. with forced 
lubrication for direct coupling to a dynamo, also a two- 
crank compound similar engine. Another item consisted 
of an Allen-Edwards air-pump, each barrel having a 
diameter of 11 in. x 8 in. stroke, capable of dealing with 
20,000 Ib. of steam per hour when running at a speed of 150 
r.p.m. With this pump, bucket valves are entirely dispensed 
with head valves only being necessary, and a door. at the top 
of the pump gives access to these, so that the valves may be 
examined, cleaned and, if necessary, even renewed, without 
stopping the pump or loss of vacuum or fresh water. 
Other exhibits included a 5-in. two-stage—or “twin 
series, as it is termed by the makers— Conqueror " 
centrifugal pump, capable of dealing with 500 gallons 
of water per minute, and a crankshaft taken from 
one of the firm’s three-cylinder compound engines, which, 
though it has been hard worked for a considerable period, 
shows practically no signs of wear. 

Messrs. Gibbons Brothers, Ltd., Dibdale Works, Dudley, 
exhibited elevating and conveying machinery, the special 
feature being a canvas band conveyor at a con- 
siderable angle arranged to deliver into a long bunker or 
hopper. This bunker is provided with the firm’s patent 


_ push-plate conveyor which merely consists of a plate fixed toa 


chain carried by flanged rollers supported on rails over the 
bunker, which, of course, may be divided into compart- 
ments. This push plate conveyor scrapes or pushes the 
coal or other material into one end of the hopper, 
and as it gradually fills pushes it further along, 


until gradually the whole bunker is completely loaded. 


Fig. 2 shows the conveyor as exhibited.’ Should it be 
required to shut off any portion of the bunker, this is easily 
done by covering that portion or compartment by a plate on 
the framing of the bunker, which allows the coal to be 


Fic. 2.— GiBBoNs's Pusu-PLATE CONVEYOR. 


moved over it into the next compartment. The wheels are 


lubricated by strong caps filled with solid lubricant screwed 


to the bosses of the wheels ; as the lubricant is used up, the 
cap is merely screwed up a little further. Other items con- 
sisted of a coal breaker and various chains and attachments 
for conveying and elevating machinery. 

(To be continued.) 


The Electric Smelting of Iron Ores.—Our Toronto 
correspondent writes :—‘ As a sequel to the successful experiments 
the Dominion Government have been conducting in electric smelt- 
ing of iron ores, the Minister of the Interior has authorised an 
investigation of the iron ore resources of Canada. The work will 
be done this summer, and the completed report will treat the 
economical side of the question rather than the geological. In view 
of the constant inquiries sent to the Mines Department respecting 
water power near different iron-ore deposits available for electric 
smelting, the approximate horse-power of different water-powers 
met with during the progress of the examination will be ascertained 
and fully reported upon whenever possible.” 


. 
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THE M.E.A.: A SUGGESTION. 


As we go to press, the Incorporated Municipal Electrical 
Association is holding in London the closing meetings 
of its annual convention. As this is the eleventh 
of there gatherings, we may indulge in a little look- 
ing backward—enerally a profitable occupation, though 
not always so pleasing as profitable. When the Asso- 
ciation was formed, we remarked that it would “ pro- 
bably justify its existence," and we have no hesitation 
in saying that what was then but a probability is 
to-day a matter of actual history, for **to bring muni- 
cipal electrical engineers into relation one with another " 
was one of its principal objects, and that it has 


. undoubtedly done. We ventured to suggest the widening of 


the admission gates, so as to obtain the benefit of the 
valuable knowledge and experience of others who knew much 
worth telling about the planning and operation of electricity 
supply systems, but were not municipal officials. As years 
passed on, the wigdom of this proposition was recognised, and 
there became apparent a disposition to allow certain out- 
Riders" to take part in the annual deliberations. We have 
sometimes thought that the gate ought to be thrown still wider 
open und certain existing barriers broken down so as to remove 
the exclusively municipal character of the membership with 
the object of admitting all who are connected with the 
operation and management of electricity works and power 
stations by whomsoever owned or controlled. How many 
men of eminence in central station work there are among us 
to-day at whose approach the door of this Association would 
be slammed, men who never put pen to paper, and seldom 
open their mouths in public institutions in the interchange 
of ideas. Some of them are men of very lengthy connection 
with, and ripe experience in, this ever-extending branch of 
electrical engineering, and they could give wrinkles by the 
score for the benefit of their younger confreres in charge of 
works of lesser magnitude. We do not need to be told that 
there are institutions and local sections galore, that in some 
respects the problems of the municipal and the private enter- 
prise chief and station engineer differ; many other objections of 
a like kind might easily be advanced. But the number of 
lighting, tramway and railway power stations has in recent 
years increased at such a rapid rate that there are in charge 
of such undertakings to-day a body of chief engineers 
and assistants that at a guess we should say would pro- 
bably double or treble the membership of the M.E.A., even 
including the committee-men. The number of municipal 
lighting stations is not likely to increase very considerably 
rom year to year, but in regard to railway and other power 
stations —who shall place a limit to the number of these? 
Already we have witnessed the birth of a new organisation in 
the shape of the ** Society of Power Company Officials,” and 
we shall assuredly have a further multiplicity of organisations 
unless it be felt that justification exists for some centralisa- 
tion of energies. Are not the changes that are taking place an 
argument for an alteration of the constitution of the associn- 
tion? Is it impracticable to have one comprehensive and 
coherent organisation in which all may be brought together, 
say, an “ Association of Power and Lighting Station 
Engineers and Managers?” There would be no secession 
of leading engineers then as they left municipalities and 
Joined company service. 

Are we not at the end of successful negotiations which 
shall bring together into one amalgamated body the whole of 
the tramway associations which have far too long had a 
straggling separate existence? Their objects and aims, 
their duties and problems, are practically identical ; at last 
this has been recognised, and we venture to foretell a far 
more successful ** run " under the altered conditions. 

Weare of opinion that what may at first appear to be insur- 
mountable difficulties in. the way of municipal and private 
station engineers combining under one Association roof, may 
soon dwindleaway when engineers for themselves seriously con- 
sider that their differences are mainly due to questions of 
municipal polities with which, «s engineers, they have, or 
ought to have, little or no concern. What is the difference 
between an electrical engineer who runs a station owned 
municipally, and one who runs some other such plant ? As 
engineers they are confronted with very much the same 


designing and operating problems. As managers they have 


both to bring their forces to bear in the direction of com- 


mercial development. Here and there a company engineer 
bas to meet the municipal engineer in the same supply area, 
but is not this more a matter of business competition and 


price which should hardly be permitted to affect harmonious 


working in an Association of engineers? Or looked at in another 
way, might not some pointe of difference lead to both sides of 
a question being considered fairly instead of too much regard 
being given to one view only? In the main, both power 
companies and municipalities have their own particular 
work to do. They are not so much at war as they once 
were. Their positions are becoming more clearly and strictly 
defined. It is only in London at the moment that there is any 
particular strife, and long after the murmur of this strife has 
passed away, power station engineers will find it beneficial to 
meet together, for their difficulties and their new problems 
are not likely to disappear so long as engineering science strides 
confidently forward, placing at our disposal new means of 
obtaining greater economy and higher efficiency in the 
construction and working of power stations, distribution and 
transmission systems, and so forth. 

At this week's meetings of the M.E.A. there have been 
no papers read by committee-men. "This is a step in the 
right direction ; it is a step toward making the body an elec- 
trical association, with the word ** municipal " and its con- 
sequent limitations cut out. | 

As we have said, the M. E. A. has served its purpose and 
justified its existence in ita first 10 years, and we have no 
desire whatever to dge those who had a part 
in its establishment whatever credit may have belonged 
to them in that connection. But we cannot let all their 
claims pass unnoticed. Like many of our readers we 
find it very useful to have our old volumes of the ELECTRICAL 
Review at hand to refresh our memory when we indulge in 
retrospection. May we then quote from our issue of March 
6th, 1896, page 205 ? We said :— 

* The formation of the Municipal Electrical Association 
was suggested -by Mr. John H. Rider to a meeting of muni- 
cipal electrical engineers held in Westminster in July last, to 
discuss the new Board of Trade rules, and was very warmly 
supported." 

Let honour be given where it is due—even though it be 
10 years after the event! 


OPENING OF THE SOUTHWICK 
POWER STATION OF THE BRIGHTON 
CORPORATION. 


ON Saturday last the new power station of the Brighton 
Corporation electricity department was formally opened by 
Mr. John Burns, M.P., President of the Local Government 
Board, the opening ceremony being preceded by a luncheon 
ut the Royal Pavilion, where, although he fortunately missed 
the luncheon—Mr. Burns was able to supply the pièce de 
résislance. 

In responding to the toast of his health, proposed by the 
Mayor (who incidentally referred to his guest as the Hon. 
Robt. Burns), he ascribed his presence there to the result of 
peaceful picketing or intimidation, and proceeded to outline 
the extensive work undertaken by the department of which 
he is the official head. He eulogised the municipal govern- 
ment of England, which, if it resulted in high rates, provided 
many corresponding public benefits in return ; and—absent- 
mindedly we suppose—alluded to **the Oriental submission 
and ox-like subjection " of. the ratepayers of 40 years ago, 
who, we may remark, have, curiously enough, a remarkable 
counterpart in a prominent community indebted in more 
ways than one to Mr. Burns and his friends at the present 
time. 

After the luncheon the party proceeded to Southwick, some 
4 miles distant, where the chairman of the Lighting Com- 
mittee, Councillor Butt Thompson, briefly recalled the 
progress of the undertaking during the 14 years which it 
has been established. 

Mr. Burns subsequently declared the new building open, 
referring in the course of his speech to the subject of 
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municipal account keeping, in connection with which he 
remarked that the Departmental Committee he had recently 
appointed to go into the question, wonld draw up such a 
form of accounts that he who runs may read; he further 
urged Brightonians to consider a policy of reduction in 
charges for energy, of extension of . tramways, and quite 
appropriately expressed his marked preference for electricity 
as op to gas. 

The Southwick Works have been carried out under the 
Brighton Corporation Act, 1900, and at a cost of about 
£350,000. | 
The buildings, which are situated on a strip of land lying 
between the sea and Shoreham Harbour, wil hold some 
16,200 KW. of plant, only one-third of which has so far bcen 
installed. = = 

The structure consists of a main engine room 73 ft. x 
222 ft., with boiler houses on either side; there are also 
battery rooms, offices, stores, &c. In the east boiler house, 


which is in working order, there are installed two banks of 


boilers arranged in a single row. Each bank consists of three 
Babcock & Wilcox boilers, of 20,000-25,000 lb. evapora- 
tive capacity -and working at 200 lb. per sq. in. pressure, 
together with a separately fired superheater and a 480-tube 
Green economiser. A single steel chimney, 100 ft. high, 
6 ft. in diameter and lined with firebrick to the top, serves 
the boilers already erected, being placed centrally and worked 
in conjunction with an induced draught plant. A coal 
bunker iof 1,500-2,000 tons capacity is provided to each 
boiler house; the coal-handling plant at present installed 
was supplied by the Pirrie Transporter Co., and will deal 
with 30 tons of coal per hour. The coal is drawn from 
colliers, which can moor in the harbour alongside the boiler 
house, and is lifted up in 1-ton skips, automatically weighed 
on an integrating weighing machine of Dennison’s make, and 
tipped into a hopper, from which it falls on to a belt con- 
veyor for distribution by means of a self-trimming carriage 
into the bunkers. From the latter, fuel is fcd into the 
hoppers of chain grate stokers, which are fitted to both boilers 
and superheaters, by means of three Ingrey travelling coal- 
weighing and filling machines; the ashes from the furnaces 
are dealt with by means of trucks in the boiler house base- 
ment. 

Feed storage tanks of 100,000 gallons capacity, and a 
Reisart water softener with a capacity of 1,000 gallons per 
hour for treating the make up from the town mains, are 
situated on the roof above the boilers; two Hall compound 
steam pumps situated between the two banks of boilers and 
supplemented by an injector on each boiler, are provided for 
boiler-feed purposes. Altogether there is space for 18 boilers 
and six superheaters in the boiler buildings, the equipment 
of which is of more than ordinary interest in these days of 
prosaic design. 7 

The engine room, although containing typical examples of 
modern plant, does not present any particular novelty. Three 
3,000-5.H.P. Westinghouse turbo-alternators of the well-known 
pattern, are at present installed, the alternators being of the 
three phase revolving field type, of 1,800-KW. capacity, each 
generating at 8,000 volts pressure and 50 cycles, with a 
small 75 Kw. exciter coupled to the extremity of the 
alternator shaft. 

Each turbine is provided with a vertical surface con- 
denser of 5,800 sq. ft. area, together with electrically-driven 
circulating, dry air and three stage centrifugal hotwell 
pumps, installed in the basement immediately below each 
unit. The circulating water is obtained from and returned 
to the adjacent harbour through 60 in. dia. suction and 
discharge pipes. The usual turbine lubrication system 
adopted by the Westinghouse Co. is provided. Space is 
available for six more similar units in the engine-room, which 
is spanned by a 20-ton electric travelling crane; the units 
Han a guaranteed overload capacity of 33 per cent. for one 

our. 

For operating the auxiliary machinery, oil switches, &c., 
assisting in the excitation, supplying the station lighting and 
the Aldrington district of Hove in bulk, there are installed 
in the engine room two 220-Kw. Willans-Siemens D.C. units, 
brought from the North Road Works, one 400-H.r. 
induction motor-generator and a 1,000 ampere-hour Chloride 
battery and reversible booster. 

The high tension switchgear for operating the turbo-units 


is of the Westinghouse Co.'s remote controlled type, and is 


. installed at one end of the building. The operating switch- 


gear occupies a gallery, as usual. The oil switches are 
arranged at one end of the engine room floor, where also a 
direct-current switchboard of the British Thomson-Houston 
Co.s make, for operating the auxiliary plant and the 
Aldrington supply, has been installed. Communication 
between the switchboard and the turbines and boiler plant is 
facilitated by Chadburn's mechanical telegraphs (of sbip 
pattern), and from the Southwick Works to North Road 
sub-station by a Graham loud-speaking naval telephone. 

The H.T. switchgear controls five three-core trunk feeders, 
supplied and laid by Messrs. Siemens Bros. & Co., Ltd. ; these 
cross the harbour and run a distance of 44 miles to the Old 
North Road generating station, where a large sub-station has 
been erected as an annexe. The sub-station equipment was 
supplied by the British Westinghouse Co., and is of their 
standard type; it includes two 1, 500-KW. rotaries, each 
coupled to & bank of three transformers with an inductor 
regulator for the 230-volt supply, also four 500-KW. induc- 
tion motor-generators for 230, 460 and 550-volt supply, 
together with the necessary switchgear. ' The sub-station 
can be operated separately or in parallel with the steam plant 
in the old station, the same L.T. feeder board being common 
to either source of supply. | 

At the present time some 4,500 consumers with 300,000 
lamps are supplied by the department, which sold 8,000,000 
units during 1905, and is financially in a good position, 
having placed to reserve some £28,880 and contributed to 
the rates £141,224. 

Mr. John Christie is the engineer and manager, and Mr. 
Arthur Wright, whose lengthy connection with Brighton is 
well known to our readera, is the consulting engineer to the 
department. 


- THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


THE eleventh annual Convention of this Association was 
opened at, Kingston-upon- Thames on Tuesday morning last, in 
the Royal County Theatre. A large muster of members and 


friends, accompanied by a goodly gathering of fair ladies, 


left Waterloo by the 947 train, and on reaching Kingston 
they were cordially welcomed by the Mayor of that ancient 
borough, Councillor H. J. Minnitt, in a few words. The 
Deputy-Mayor, Mr. Alderman Collins, also addressed the 
assembly, and congratulated Mr. J. E. Edgcome, this year's 
President of the Association, on the position he had 
acquired. Mr. Edgcome having expressed his thanks, 
announcedithat Mr. Trotter (Electrical Standards Laboratory, 
Board of Trade), the Robertson Electric Lamp Co., and the 
B.T.-H. Co., Rugby, had extended invitations to members 
during the convention. He then proceeded to read his 
presidential address, an abstract of which we give on another 
page. After Councillor Francis, chairman of the Lighting 
Committee, had proposed that a hearty vote of thanks should 
be offered to Mr. Edgcome, Mr. Sydney Daynes was called 
upon to read his paper, entitled“ Steam Turbines " (illus- 
trated with lantern slides). Mr. Baynes, however, did not 
read his paper, but he gave.us a lantern-slide tableau in three 
scenes, Al, B, and c, but he was not à, The animated 
photographs at last year’s Naval Exhibition were not to be 
spoken of in the same breath, and Mr.. Baynes, as scene 
shifter, was as amusing as a character in à comic opera, but 
this was only right in a theatre. We unluckily occupied 
a scat under the private boxes, so that when the desultory 
discussion commenced from boxes, stalls, dress circle, &c., on 
what was not clear to anybody who had not had the chance 
of previously reading the paper, we failed to catch the words 
of, wisdom which fell from the lips of Messrs. Fedden, Long, 
Fox, Izzard, Proctor, Bowden, Samuelson, Taite and others. 
One could occasionally hear of the stripping of blades, 
opinions expressed as to whether stator and rotor became 
uniformly heated, whether the turbine should be warmed up 
for an hour before running, whether water should be drained 
off, steam turned on, and running immediately started, so 
that ali parts became uniformly warm as working went on. 


"--—--—-—"—————————————— ———————————Óenr! 
| 991 


THE ELECTRICAL REVIEW. 


Vol. 58. No. 1,491, Juxx 22, 1906.] 
a * 2 


Some commotion was caused by Mr. Izzard's Why 
worry about blade stripping?" And during the pause 
which followed we distinctly heard a frivolous member 
exclaim sollo voce: “ Are we downhearted? Was not the 
success of the turbine in a given period greater than had 
ever fallen to the lot of the reciprocating engine, bad not 
greater numbers been made and sold, and what, after all, was 
there to make a fuss about in blade stripping ? Economy 
in steam left an ample margin for the cost of stripping 
repairs. Mr. Faraday Proctor went on in the same strain, 
and instanced a turbine running for 10 days before 16 was 
found out that stripping had taken place. 

Baillie Willock, of Glasgow, who was pleased to term him- 
self a Common or garden Councillor, turned aside from 
technicalities, and told us that what was wanted in the face 
of fierce competition from gas is a cheaper method of gene- 
rating electric current. Which is the more economical, 
roared the Councillor, the turbine or the reciprocating 
engine? In Glasgow they had four large engines, erected 


on the advice of an American, and which cost £102,000. - 


Two of these were of 9,000 H.P., and recently they had 
purchased two Willans turbines of the sume horse-power for 
£30,000. The worthy Councillor got so heated and 
vehement that he made use of an expletive which brought 
an expression of utter blankness on the countenances of the 
ladies ; a word we dare not print but which, we understood, 
was not considered good Scotch in polite society. 

Mr. Baynes, in a brief reply, told us that his experience 
of stripping was in direct conflict with that of Mr. Proctor. 
They knew at his station of a slight stripping in a turbine, 
but decided to let it go on running, with the result that a 
complete stripping and entire breakdown took. place. We 
sum up the paper in another column. 

The rest of the day was devoted to luncheon, pleasure 
trips on the river, a visit to Hampton Court Palace, and the 
ordeal of facing the camera of the gay photographer, social 


amenities which, alas! were denied to us by the more serious 


calls of a strenuous life. 


PARK ROYAL POWER STATION 
AND THE HAMMERSMITH AND CITY 
ELECTRIC RAILWAY. 


— 


THE new generating station of the Great Western Railway 
Co. is placed at Park Royal, beside their new line to High 
Wycombe. A siding from this line is carried to the station 
for the delivery of the plant and coal, and removal of ashes. 
The present station only occupies about one-sixth of the 
ground available, and it is so designed and placed on the site 
as to enable five other similar stations to be added as the 
demand for power increases. 

The electrical power is generated as three-phase current at 
from 6,300 to 6,600 volts pressure and 50 periods. It is 
transmitted from Park Royal by six H. r. three-core, paper- 
insulated, lead-covered and armoured cables laid underground 
on the solid system. These cables run from Park Royal beside 
the railway line to Old Oak Common, where the first sub- 
station is built at the junction between the High Wycombe 
line and the Great Western main line. 

From the Old Oak Common sub-station five n.r. main 
feeders are carried beside the main line to Westbourne Park, 
where they branch in a special inspection chamber, four 
feeders going to a sub-station on the south side of the main 
line at Roval Oak, and three voing to a sub-station on the 
west side'of the Hammersmith and City line near Shepherd's 


Bush. 


The distance from Park Royal to Old Oak Common is 


about 1 mile, to Royal Oak about 4} miles, and to Shepherd’s 
Bush about 5 miles. 

In the sub-stations, the greater part of the three-phase 
current is transformed down by motor-generators from 
6,600 volts to 630 volts direct current. At this pressure it 
is distributed from the Royal Oak and Shepherd’s Bush sub- 
stations by concentric lead-covered cables to the conductor 
rails of the Hammersmith and City Railway. At Old Oak 
Common and at Royal Oak the direct current at 630 volts 


is also distributed for lighting the locomotive and carriage 
sheds, goods yards and offices, and part of Paddington 
Station. | 

A certain part of the three-phase supply to each sub- 
station is again distributed at the full pressure of 6,600 
volts to distributing centres, of which there are 11 in all, 
where it is transformed down by static transformers to either 
220 or 110 volts. At this pressure the alternating current 
is used for arc and incandescent lighting and small motor 
work throughout the Great Western Railway Co.'s stations, 
goods yards, offices and hotel at or near Paddington and on 
the Hammersmith and City railway. 

We shall refer to the power station and sub-station equip- 
ment later in this article. 

The lines which have been electrified, and which obtain 
power from the Park Royal generating station, include the 
Hammersmith and City line proper, the Great Western 
additional lines between Bishop's Road and Westbourne 
Park, and the branch line from Latimer Road to Uxbridge 
Road. From Uxbridge Road to Addison Road the trains 
run over the West London line, a portion of which has, in 
consequence, had to be electrified, together with two bays at 
Addison Road station. 

The system adopted had to be the same as that already 
in use on the Metropolitan and District Railways, as the 
Hammersmith and City trains run over the Metropolitan 
Co.’s lines from Bishop's Road by the Inner Circle to 
Aldgate. There are two insulated conductor rails, the 
positions of which correspond exactly with those adopted on 
the Metropolitan and District Lines, the positive being 3 in. 
above rail level and 16 in. outeide the running rail, and the 
negative conductor being 14 in. above rail level, and in the 
centre of the track. The two conductor rails are of an 
inverted channel section and rest on iron-capped. porcelain 
insulators. The insulator is fixed to the sleeper by small 
clamps and coach-screws. This design leaves the conductor 
rail and insulator free to move up and down relatively to 
each other, as occurs when a train is passing owing to the 
spring in the sleepers and road bed. The rails weigh 
102-8 lb. per yard, and have a cross-sectional area of 
approximately 10 sq. in. They are made of a special 
quality of steel having a conductivity equal to 15 per cent. 
of that of copper. The rails are fished by a joint plate 
bolted on the underside, and are connected by four laminated 
copper strip bonds which are practically protected by the 
joint plate. Long steel ramps made from a bent section of 
the ordinary conductor rail are used at all facing ends, and 
short cast-iron ramps at trailing ends. At points and cross- 
ings the different lengths of conductor rail are connected 
together by rubber insulated and lead-sheathed armoured 
cables buried direct in the ground, each end of the cable 
being sealed in a specially-designed porcelain terminal cap 
from which a solid copper rod projects. To this projection 
two flexible copper bonds are clamped, the other ends of the 
bonds being expanded into the conductor rail. Any jumper 
cable can be in this way at once disconnected by the removal 
of two bolts in the clamp. The feeder cables are connected 
to the rails in the same way. 

The conductor rails are divided into the sections corres- 
ponding approximately to the distance between the stations. 
A section insulator is placed just beyond the cross-over at 
each railway station, so that in the event of a breakdown at 
any point it would always be possible to continue working 
the trains up to the next station, by using the cross-over 
there for shunting the trains from one line to the other. 
Under normal conditions all sections will be connected 
together, the gap at the section insulators being bridged by 
switches which will be kept closed. 

'l'he line is fed from the sub-stations at Shepherd's Bush 
and Royal Oak, eight feeders being carried from the former, 
and four from the latter. 

Large new train sheds have been built at Hammersmith 
to house the whole of the 20 electric trains being built for 
this line. The ordinary conductor rails are stopped 15 ft. 
away from the shed doors so as to leave a'clear gangway out- 
side tlie sheds. Inside the sheds the trains will be supplied 
with current from overhead. A steel joist carrying a small 
trolley is supported from the roof principals above each line 
from end to end of the carriage shed. The trolley is fitted 
with two collectors which take current from two insulated 
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trolley wires placed one on each side of the steel*joist. A 
flexible cable from the trolley can be plugged on to a socket 
in the train. | 

Inspection pits are provided throughout the car-shed for 


the examination and overhauling of the trains, and in 


addition a repair shop is built at one side fitted with an 
electric crane and machine tools for carrying out all necessary 
repairs and renewals. 

Twenty trains are being built for the Hammersmith and 
City Railway by the Metropolitan Amalgamated Carriage 
and Wagon Co., at Saltley. Each train consists of two 
motor-cars and four trailer cars, and has a total seating 
capacity of 320. The cars are similar to the Metropolitan 
Co.’s cars with closed vestibules. —— 

The whole of the electrical equipment of the trains is 
being supplied and fitted by the British Thomson-Houston 
Co., the greater part of the switchgear and motors being 


built at Rugby. Each motor-car is fitted with four 150-H. P. 


motors, two on each bogie. They are designed for a 


schedule speed of 16 miles per hour including stops, and for 


a maximum speed of 80 miles per hour. 
The control is on the multiple unit system with the 
B.T.-H. electrically-operated contactors, each pair of motors 
being operated separately in series- parallel. One end of each 
motor-car is partitioned off to form a driver's cab, and is 
fitted with a master controller and Westinghouse and hand 
brakes in addition to the usual switchboards. Provision is 
made for fitting master controllers at other points through- 
out the train, should it be decided to split the trains for 
part of the day, and so make it necessary to drive from a 
trailer platform. The whole of the contactors, the reverser, 


and motor-driven air compressor are placed beneath the motor- 


car floor, so arranged that they can be examined from beside 
the track. All connecting leads are run in metal pipes, and 
special precautions have been taken elsewhere to prevent the 
spread of fire. | 


The trains are fitted throughout with the Westinghouse 


compressed air brake, and are also electrically lighted and 
heated. | 


The rolling stock was constructed to a specification pre- 


pared by Mr. G. J. Churchward, locomotive superintendent 
to the Great Western Railway, and Mr. Alfred Ingram, 
carriage and wagon superintendent to the Metropolitan Rail- 
way Co. The electrical equipment of the trains was carried 
out to a specification prepared by Messrs. Kennedy & Jenkin, 
as consulting engineers to the Great Western Railway Co., 
and Mr. Thomas Parker, acting as consulting engineer to 
the Metropolitan Railway Co. 

The car-shed has been provided, and the permanent way 
equipped, under the supervision of Mr. W. W. Grierson, the 
company's engineer. 


prepared by Messrs. Kennedy & Jenkin. 

The laying, bonding and jointing of conductor rails was 
done by the Great Western Railway Co., the material being 
supplied as follows :— 


.. Frodingham Co. 

.. Messrs. Doulton. 

... Messrs. Henley. 

. Forest City Co. as sub- 
contractors to Messrs. 
Henley. 


Conductor rails and joint plates 
Insulating supports a3 
Jumper cables. - 
Copper bonds 


The contract for the equipment of the train sheds was 
given to Messrs. Dlackwell & Co. 

The Power Slation.—The main engine room at Park 
Royal is built in three bays. Four 750-Kw. three-phase 
generators and engines are placed in line in each outer bay, 
making altogether a total capacity of 6,000 KW. 

The three-phase generators were built by the Electric 
Construction Co., and are of the ordinary rotating field 
type, star connected, but the centre point is not 
permanently earthed. They have an overload capacity of 
25 per cent. for one hour. The armatures can be slid side- 
ways for inspection or repair. Each generator is direct 
coupled to a Belliss & Morcom triple-expansion side-by-side 
engine which runs at 250 r.p.m. The governor of each 
engine is controlled by an electric motor from the switch- 
board gallery, for adjusting the load between sets running 


,main high tension switchboards mentioned below. 


The electrica! equipment of the line: 
and of the train sheds was also carried out to specifications 


in parallel. An electrically controlled emergency switch is 
also fitted to each engine, go that, if desired, steam could be 
entirely cut off by the switchboard attendant. | 
- The excitation current for the main three-phase generators 
is obtained from two auxiliary sets and two batteries. One 
of these exciters is steam driven and the other is motor- 
driven. The exciter generators are exactly similar machines, 
each of 150-Kw. output at 220 volte. The auxiliary engine 
is of Belliss & Morcom's make, compound with two cranks 
and runs at 428 r.p.m. The motor driving the second 
exciter set is a three-phase induction motor designed for the 
full H.T. pressure of 6,600 volta. 
. The batteries which form a stand-by for the excitation 
supply are worked in parallel with the exciter generators in 
the usual way, with motor-driven boosters for charging them 
from the bus-bars. Each exciter generator with its battery 
can be worked by itself, and used for exciting any or all of 
the main generators when required. There is, therefore, a 
complete stand-by generator and battery for the excitation 


supply. 


In addition to the two exciter generator sets, there are 


two auxiliary three-phase generators of 150-Kw. output, one 
steam driven and the other motor driven. The two 
generators are alike, and generate three-phase current at 
630 to 660 volts. The steam engine is a duplicate of that 
driving the exciter set described above, but the motor 
driving the second three-phase auxiliary generator is a direct 
current motor, taking its supply from one of the exciter 
switchboards. e | 

The auxiliary three-phase supply at 630 volts is used 
principally for driving the various motors throughout the 
generating station, such as the circulating pumps for the 
condensers, the automatic stokers on the boilers, the coal 
conveyers, &c. A three-phase switchboard for the auxiliary 
supply is placed on the switchboard gallery between the bd. 
wo 
sets of step-down transformers are provided by which all the 
auxiliary three-phase plant can be driven when necessary 
from the main high tension supply without running any of 
the auxiliary sets. 

The motor-driven three-phase generator can be used when 
required for charging feeders, or it can be run backwards 

taking current through the transformers from the H. T. 
supply, or direct from the auxiliary supply, and delivering 
D.C. current to the exciter switchboard. 

There are two main H.T. three-phase switchboards, one at 
the west end of each main engine room bay. The two boards 
can be worked independently of each other, or can have their 
bus-bars connected for working in parallel. Each board 
has a duplicate set of main bus-bars and also H.T. synchron- 
ising bus-bars, which are used for testing and charging the 
feeders as well as for synchronising the generators. Any 
generator or feeder can be connected to either set of main 
bus-bars. A somewhat novel arrangement of making these 
connections has been adopted. The circuit from each main 
generator and each feeder is branched and connected to two 
oil-break automatic switches. Each automatic switch is 
directly connected to one set of the main bus-bars. By this 
arrangement the two automatic switches are used also as 
selector switches, and are also a stand-by to each other. The 
machines can be changed from one set of bus-bars to the 
other through the machines own switches, or through a 
separate bar-coupling switch. In order to avoid any mistake 
in synchronising with the wrong set of bus-bars when 
switching in a generator, a system of mechanical interlocks 
is fitted at the back of the control panels. This arrange- 
ment was proposed by the British Thomson-Houston Co., 
who have supplied all the switchboards at the generating 
station. ! i 

The high-tension part of the board extends from the base- 
ment to a total height of 33 ft., and consists of a steel frame- 
work filled in with stone slabs. Each circuit runs from the 
bottom to the top of the board, and is separated from the 
rest by vertical stone partitions. The switches, transformers, 
&c., of each circuit are further separated from each other by 
four horizontal partitions which divide the whole structure 
into a set of fireproof cells. Iron doors are fitted to the 
back of the cells, giving access for inspection and cleaning. 

The control board is placed on a gallery about 14 ft. above 
the engine room floor, and slightly in front of the H.T. 
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switchboard proper. The main switches are worked from 
the control panels mechanically by rodsand cranks. All the 
instruments are placed on the control panels, and are worked 
off transformers, so that all connections on these panels are 
low tension. 

Immediately in front of the control panels are placed the 
main generator field regulating resistance columns, and also 
a set of signal columns and indicators by which the switch- 
board hand can communicate with the driver of the 
engine. 

At the end of the centre bay of the engine room, the 
auxiliary three-phase board, working at 650 volta, is placed 
on the same gallery as the main switchboard control panels. 
This auxiliary board is also fitted with two sets of bus-bars, 
and is connected through step-up transformers with each of 
the main H.T. boards. The supply is, however, normally 
obtained from the two three-phase auxiliary generators 
described above. Feeders are taken from this board to the 
various three-phase motora throughout the power house. 

Two direct-current exciter boards working at 220 volts 
are provided, one at the end of each of the main engine room 
bays. These are placed at the floor level immediately under 
the front of the main switchboard gallery. The two exciter 
boards can be worked separately or in parallel, and each is 
connected to an auxiliary D.c. generator, and to a storage 
battery. The supply for tbe excitation of the main and 
auxiliary three-phase generators is taken from these boards, 
as well as for working the D.C. crane motors, and the 
arc and incandescent lighting of the power house. 

The main steam pipes between the boilers and generating 
plant are arranged on the duplicate system in the boiler 
house, and on the ring system in the engine room. Each 
boiler is connected to two lines of steam pipe carried down 
the sides of the boiler house. These two lines are connected 
across the end of the boiler house above the pump room. 
The ring in the engine room is teed off the double line in 
the boiler house through the necessary valves, and is itself 
divided into sections by valves between the branch.pipes to 
the several engines. The whole of the steam pipes are 
made from solid-drawn. steel tubes. The usual auxiliary, 
drain and other pipes are provided, and do not call for 
special mention. This section of the work was carried out 
by Messrs. Aiton & Co. 

The condensing plant is placed in the centre bay of the 
engine room, and consists of four surface condensers with 
their air pumps and circulating pumps, the main engines 
being connected in pairs to each condenser. The condensers 
and steam-driven air pumps were built by Messrs. Belliss and 
Morcom, the air pumps being of the Edwards type. A 
small force pump is also driven by each air pump engine for 
raising the condensed water to the filtering plant mentioned 
below. The circulating pumps are of the centrifugal type, 
each driven by a 65-H.P. three-phase motor worked from the 
auxiliary supply at 650 volte. The circulating water is 
brought by four pipes, run in the basement under the centre 
bay, to the pump suctions, and after passing through the 
condensers rises vertically to a gallery over the centre bay, 
30 ft. above the floor level. The water passes back by two 
pipes along the gallery and out at the west end of the engine 
room to a set of four Klein cooling towers among which it is 
distributed by pipes and troughs in the nsual way. The 
water is collected in large concrete tanks below the towers, 
from which it is drawn again by the circulating pump 
guet ions. 

The use of surface condensers makes it necessary to remove 
all oil from the condensed water before it is returned to the 
boilers. For this purpose a large oil separator is placed. in 
the exhaust pipe between each engine aud its condenser. 
From the bottom of this separator the oil falls by gravity toa 
small steam-driven force pump, by which it is pumped to 
settling tanks in the basement. After the condensed water 
has passed through the air pumps it is lifted by the force 
pumps, driven by the same envines as the air pumps, to the 
filtering plant which is placed at the west end of the boiler 
house. This plant is arranged in two units, which together 
are capable of dealing with the whole of the water from the 
engines when required. The filtering plant was built by 
Messrs. Davis-Perrett, Ltd., and is of their electrolytic type. 
The direct current required is taken from the lighting 
supply. From the filters the clean water falls by gravity 


into two large hot-well tanks placed in the basement under 
the feed pump room in the boiler house. 

The make-up feed water is treated in a softening plant of 
the Paterson Engineering Co.’s make. This plant is supplied 
in duplicate to facilitate overhauling and cleaning. After 
treatment the water falls by gravity into the two large hot- 
well tanks mentioned above. | 

(To be concluded.) 


. STEAM TURBINES. 


Mr. 8. W. BAYNES'S paper on steam turbines read before 
the Municipal Electrical Association really contains little or 
nothing novel. Yet it is a good paper, for its author has 
condensed into a small space the main facts relative to the 
construction of the several principal forms of steam turbine 
and the various differences that have been introduced into the 
Parsons turbine by other makers, such as the Brush Co. 
and Willans & Robinson. No attempt is made to give a 
theoretical disquisition of the action of the steam in 
turbines nor of the peculiar reactions which may arise from the 
methods of governing. Parsons employs the gust system of 
governing, for example, whereas Willans & Robinson 
employ what, to us, appears a more rational 
system of throttling the steam initially, thus avoiding the 
rapid changes in temperature inside the turbine that must 
necessarily follow upon the gust system. 

The Curtis turbine bas something of a resemblance to the 


Girard water-wheel, in that admission of the working fluid ; 


only takes place upon a fraction of the circumference, and 
it becomes, therefore, very easy to govern this wheel by a 
sliding gate, which shuts off one opening at a time of the 
nozzles through which the steam first enters. So far as one 
can gather, there does not appear to be very much differ- 
ence between the performances of different turbines, though 
if there is sound basis to the kinetic theory of gases, those 
turbines ought to do best economically, which employ the 
impulse of the steam. The difficulty, of course, is that no 
wheel can be run at the proper impulse velocity. 

The Brush-Parsons turbine has & very ingenious water 
seal to prevent infiltration of air into the vacuum. A 
revolving chamber contains water into which a dip ring 
enters, and the centrifugal effect of a comparatively shallow 
dip of water is sufficient to prevent the seal being blown by 
the outside atmospheric pressure. Every type of turbine has 
its own advantages and ingenuities, such as the water seal of 
the Brush machine, the balancing pistons of the Parsons 
machine, and the ingenious water pressure foot disk of the 
vertical Curtis wheel. The latter turbine also aims at a better 
and sounder mechanical construction than any other type, for 
its blades are cut by special machinery out of solid steel 
disks, and there is no tamping in of blades, which some 
engineers object to as savouring somewhat of tinkering. 
Yet the great Cunarders are to have tamped-in blades, so 


. that they are accepted by a great firm of marine builders, 


The Rateau turbine is built up of disked steel plates 
riveted together and to a steel sleeve boss, and the 
blades are riveted to the edge of one of the disks, which is 
turned over to form a rim of channel form for that purpose. 
The blades are of nickel steel pressed to form and ground to 
a fine edge. There isa set of fixed blades between cach 
disk, carried on a diaphragm which comes close down to 
the central shaft, on which the rotor disks are fixed. Only 
at this point can any leakage take place. The Hateau is 
thus an impulse, or a series of impulse wheels, with an open 
chamber after each pair, unlike the Parsons, which bas a 
continuous rotor and a numerous succession of fixed and 
moving blades with no space for any lingering of the steam 
in its course. | 

The governor gear is apparently that used many years 
ago on the McNaught piston valve gear for varying auto- 
matically the radial twist of the valve for cut-off movement. 
In this case the gear acts, however, on a double-beat valve, 
which is opened or closed as required. "The governor merely 
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moves a detent piece : it does not transmit force, and will, 
therefore, act sensitively. | j 

It is noted that makers of turbines do not agree as to how 
a turbine should be warmed up. One firm says, warm 
gradually by passing steam through the wheel until it is 
equally warm throughout, the rotor not moving. Another 
maker says, let the machine run at once, and it will warm 
up equally, which seems rational, for the very movement of 
the blades must equally distribute heat throughout the whole 
interior spaces. Six turbines in all are described—the 
Parsons in three modifications, the Westinghouse, which 
also is a form of Parsons wheel, the Curtis, the Rateau, the 
Zoelly and the De Laval—Aand the paper should be useful as 
a general first index to the turbine for any engineer who 
contemplates its adoption. 


INCORPORATED MUNICIPAL ELECTRICAL 
ASSOCIATION. 


a 


Abstract of Presidential Address by Mr. J. E. Epdcouz, Chief 
Electrical Engineer, Kingston-upon-Thames. 


I mave decided to practically limit my remarks to matters con- 
cerning our own Association, but propose to deal to some slight 


extent with one matter which may, perhaps, be regarded as a dis- 


tinctly debatable question. I refer to municipal trading; and 
although I do not propose to set forth here any opinion as to the 
merits or demerits of municipal trading as a whole, still, there is 
dne phase of this question which, I think, may be touched upon 
with some advantage in this address, and that is the question of 
municipal wiring of consumers’ premises. 


I would suggest that local authorities having. entered into an 
agreement with new consumers to enable them to spread the cost 
of the work over a number of years on the basis of a deferred pay- 
ment system, and having ascertained the requirements of such con- 
sumers, should prepare a specification of the work required, and, 
instead of then proceeding to carry out the work, should obtain 
tenders from suitable contractors, and having supervised the 
carrying out of such work, should be prepared to make the neces- 
gary payments to the contractor on the completion of the work. 

This arrangement is obviously to the advantage of the consumer, 
as he is enabled to spread the cost of the installation over a period 
of years. He knows that his work has been carried cut to a satis- 
factory specification, under proper supervision and probably at a 
lower cost tban would otherwise be the cage, as obviously no extra 
sum on account of risk of bad debts need be included in the con- 
tractor's tender to the municipality for the work to be carried out 
on the consumer's behalf; whilst, on the other hand, the contractor 
would have no reason to complain tbat the municipality were 
entering into direct competition with bim, as might be the case if 
the staff of the local authorities were to carry out the work. 

I feel assured that if local authorities decided in all cases to carry 
out their schemes of assisted wiring on these lines, contractors 
would soon cease to complain of what they now allege is the 
unfairness of municipal trading, and, on tbe other band, would 
welcome such a scheme as a means of promoting the growth of elec- 
trical work throughout the country. | 

I propose now dealing entirely with matters affecting this Asso- 

iation. : 

j Although, owing to our constitution the field from which we can 
gather our members is a somewhat limited one, and although many 
of the larger towns owning municipal electricity undertakings have 


already joined the Association, it is still open to us to further. 


increase the number of our members, teeing that there are at the 
present time about 258 local authorities owning electrical 
undertakings in operation in the United Kingdom, exclusive of 
electrical undertakings owned by local authorities in the Colonies 
who are also eligiule for membership, and we are glad to number 
among our members some of these Colonial engineers and com- 
ittees. 

= There are, I believe, about 800 assistant engineers who are eligible 
for election as associates, but of these we at the present time 
number among our members only 61. It is therefore evident that 
the assistant engineers in municipal electrical undertakings do not 
as a body consider that sufficient inducements have hitherto been 
held out to them to join the Association, and the Council, recognis- 
ing this fact, have very carefully considered the matter and decided 
upon a course of action calculated to overcome this difficulty, and to 
which I wil! refer briefly. : 

It was apparent to the Council that, in the majority of cases, the 
assistant engineers were unable to attend the annual conventions 
during the absence of the chief engineers, who were themselves 
attending the meetings, and as difficulties had arisen in carrying out 
the suggestion of holding a second convention annually for Asso- 


ciate Members and Associates, the Council were compelled to 
consider other matters likely to prove of advantage to the class of 
members whom they wished to encourage. It was decided to 
reduce the amount of the annual subscription for associates, and 
also to suggest to the Association the promotion of a scheme which 
should prove an inducement to assistant engineers to join the Asso- 
ciation and to send in papers upon subjects connected with their 
profession. | i 

There bas always been some difficulty in obtaining from 
Associates papers of general interest, and the Council, with a view 
to stimulating a desire on the part of assistant engineers to write 
such papers, propose to offer for competition each year one or more 
travelling studentships which will enable the holder to visit various 
works throughout the kingdom; and the Council hope that the 
assistant engineers of the various municipal stations will appreciate 
these efforts on their behalf, and will be prepared to co-operate 
with them. i; 

Although it will be seen that there is still a possibility of 
extending our membership, yet this can only be done to a limited 
extent; whereas, on the other hand, there is no such limit to the 


useful work which this Association can do, and it is upon tbis 


question of the sphere of usefulness, which I think lies before it, 
tbat I propose to dwell. 

I am sure it is fully recognised that this and other kindred 
associations bave done and are doing useful work in the interests 
of engineering generally; but, in my opinion, some of the great est 
benefits obtained by members of such associations are those 
resulting from a constant interchange of ideas between members, 
and certainly the chief factors in promoting this interchange of 
ideas are the conventions which are weld annually by associations 
in various towns. 

A noticeable feature of these conventions is the fact that 
members are at all times not only ready, but anxious, to give one 
another the benefit of any experience which they may have 
obtained in the course of their work. 

The attendance at these conventions of the chief engineers and 
the representatives of committees resulte, of course, in a certain 
amount of expenditure to the local authorities, and it has been 
sometimes suggested that this expenditure of public money is an 
unnecessary one, seeing that, copies of the papers read and of the 
discussions upon them can be obtained for a nominal sum. Per- 
sonally, however, I cannot agree with this suggestion, and I am 
sure that those members of committees who bave attended the con- 
ventions of the Association will readily agree that the valuable 
experience obtained by attendance at these gatherings far out- 
weighs the comparatively small cost incurred. 

Unfortunately there is a tendency on the part of the Govern- 
ment authorities to disallow, in certain instances, the payment of 
expenses incurred by the representatives of local authorities and 
their engineers when attending these conventions. I certainly fail 
to understand on what grounds this expenditure should be dis- 
allowed, seeing that although the experience gained by the engi- 
neers and members of the committees is an experience which is 
useful to them individually, it cannot be gainsaid that it must 
be of still greater value to the authorities which they represent 
and to the undertaking which they control, and I-trust that in due 
cour:e this may be fully recognised. 

I have dealt very briefly with some of the work which the Asso- 
ciation is doing, and I now propose to deal somewhat more fully 
with a work which, in my opinion, tbe Association can usefully 
carry on. As you are all only too well aware, it is a habit among 


electrical engineers to send out inquiries from time to time to one 


anotber in respect to the many and varied matters relating to the 
generation and distribution of electricity. 

Unfortunately the majority of station engineers find their time 
fully occupied with other work; and although they invariably 
respond cheerfully to these too frequent calls made upon their 
time, still they cannot but have a feeling of regret that the avail- 
able data collected in this manner throughout the country is not 
‘tabulated for future reference, and I certainly think that this is 
work which lies clearly within the scope of our Association, but 
which can only be satisfactorily carried out by means of a central 

bureau. 

There are, of course, many difficulties in the way of its successful 
inception; still, I am sure that engineers as a bodyi will readily 
agree that difficulties exist only to be overcome. 

If the majority of the members of the Association consider that 
such an institution would be of benefit to the Association, there 
should be no difficulty in carrying their wishes into effect. 

I need hardly point out that fur some years the collection of the 
requisite information will be a considerable tax upon the time and 
geod nature of the members of the Association; but they will 
doubtless appreciate the fact that the work wbi^h they are called 
upon to do in giving information to the Bureau will be work of an 
exceedingly useful and lasting cbaracter, from which permanent 
records will be made, and they will feel that the result of their 
labours is being collected for the general use of the members, 
instead of being, as in most cases at present, put aside after it has 
served the temporary purpose for which it was collected, and they 
will realise that in a few years they will be able, upon receipt of & 
budget of inquiries, to refer the applicant to the central establish- 
ment, which will then be fully qualified to deal with the matter. 

The centra] bureau might also be used as a meeting place for 
the members when in London, and a comprehensive technical 
reference library should be considered as a likely feature of the 
scheme. 

It might also be thought advisable to arrange for the keeping of 
a register of assistant engineers, so that chief engineers could make 
inquiries at the bureau when desirous of filling vacanciés on their 
staff. 
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CORRESPONDENCE. 


Letters received after first post on W. morning cannot appear 
until the following week. e ee Baer forward their com- 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the oriter's name and address in our possession. 


The Single-Phase Induction Motor. 


I have read with interest the letter contributed by Mr. 
Pensabene-Perez, and I sce he agrees with me that the no- 
load current of a single-phase shunt induction motor, devoid 
of losses and leakages, is equal to the magnetising current, 
but he thinks that this only holds good if the motor is pro- 
vided with a rotor short-circuited by means of two sets of 


brushes along axes displaced by D or 90 electrica] degrees. 


According to Mr. Pensabene-Perez, this form of shunt 
induction motor is very different from the ordinary—for 
instance, from the squirrel-cage shunt induction motor. ‘I 
will, first of all, attempt to show that the two forms are 
identical in their behaviour. 

Taking the motor shown in fig. 6, we can obviously 
replace the rotor winding short-circuited along the axis c c 


K. s 


Fia. 7. 


Fic. 6. 


by a single coil such as c, and disposed as shown in fig. 7 ; 
we can also replace the rotor winding short-circuited along 
the axis D D by a single coil such as D. Let these two coils 
be, for instance, independently short-circuited, let them 
revolve at a synchronous speed, and assume the motor to be 
an ideal one. A motor constituted as shown in fig 7 is, I take 
it, a sufficiently close approximation to the shunt induction 
motor without a commutator— such, for instance, as the 
squirrel-cage motor. It is well known that such a motor 
will work as an ordinary shunt induction motor; it only 
remains for me to show that the theory I advanced with special 
reference to the motor shown iu fig. 6 is also applicable to 
the form of that, motor shown in fig. 7. | l 
Consider the instant in which D coincides with the axis 
of the transformer field M, and c with that of the motor- 
field x. We know that M and M, are in quadrature, and if 
we assume a sinusoidal distribution of the fluxes, then fig. 8 
will show us the values, directions and phase relation of 


i 
6———1 fovolution 
d 


J. 


Fic. 9. 


. Fia. 8. 


Mand M, at various stages of one revolution. Let the position 
of coils shown in fig. 7 correspond to the beginning of a 
revolution when u = 0, and M, = positive maximum. 

M then produces E T in © by transformer action, when 
M = O, then k T = negative maximum. 

M, produces E Bin c by rotation when M, = pos. max., 
then E k = pos. max., and is therefore opposed to E T, but 
We know that at synchronism Miu = M, max, BO that 


E Tmaz = E Baz, from which follows that the armature 
current in o must be nil. 

M also produces E R in D by rotation when M = 0, then 
E R = O, bat z, lags 90? behind k R, and reaches a maximum 
for E R = 0. Because E k is opposite in phase to M, the 
maximum reached by i will be positive, and M; = pos. max. 
At this instant i, = 0. 

Now examine the conditions prevailing at the ingtant 
when coils c and D of fig. 7 have completed one-eighth of a 
revolution, and stand in the positions indicated in fig. 9. It 
is seen from fig. 8 that the instantaneous value of the two 
fluxes will at that moment be equal in magnitude and of the 
same sign, say, M' = Mi. Designating by a and (the 
angles by which the coils c and D respectively are displaced 
from the normal to M, and omitting constants, we can write 
from figs. 8 and 9— 

E Te = — M'cos a, E Tg — — M' cos. B. 
Designating by a, and £, respectively, the angles of displace- 
ment of coils € and D from thé normal to M, we can write 
from figs. 8 and 10, and by rotation in x,— 

E B, = MI sina, E Ba = AMI sin fj, 
but since a + a, = B + 0, = 90°, it follows that cos a = 
sin ar, and cos B = sin Bi, and because M’ = M, we 
have— ^ 
E B, = M copa = — E T, and E By = M cos B = — E Tq. 
This is roughly indicated by arrows in figs. 9 and 10, and 
means that the armature current is nil, as before. 

By rotation in M we have also, according to figs. 8 
and 11— 

ER, = — M sin a and E Ra = — M sin g. 

Each of these E. M. b.'s will produce a magnetising current 
in its respective coil. The instantaneous value of these 
currents te and „i will be positive. But whatever the true 
direction of these currents, their relative directions in the 
two coils will be as indicated by the arrows in fig. 11, 
and it is very easy to see that the components of these 


Fia. 10, 


currents in the direction u cancel out, whereas their com- 
ponents in the direction M, are fully effective. As before, it 
is the current / due to E R which is responsible for the motor 
field ui. At this instant 4 = 7, in magnitude. 

After one-quarter of a revolution the coils occupy the 
positions shown in fig. 12, and it is seen that, as compared 
with fig. 7, the two coils have now exchanged their positions ; 
M has now reached a positive maximum, whereas M, = O. 
The conditions are now as follows :— 

M produces E T in D by transformer action, when M = 
max., then ET = O.. 

M, produces EB in D by rotation, when M, = 0, then EB 
= 0, there is no k. M. F. in coil D and no armature current. 
But u also produces ER in c by rotation, when M = pos. 
max., then ER = neg. max., but i, lags 90° behind E R, 
and when ER = maximum, then tg = 0, and there is no 
motor field, therefore M, = 0. At this instant lg = pos. 
max, | 

By this simple means it is easily seen that the theory I 
have put forward for the motor shown in fig. 6, also holds 
good for at least eight positions during one revolution of the 
motor without commutator, as shown in fip. 7. But if it 
holds good for eight positions, it will hold good for all or 
any, and the diagram fig. 13 will apply equally to both forms 
of the single-phase shunt induction motor. 

I firmly believe that fig. 13 really represente the true 
conditious existing at no-load in a shunt induction motor 
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devoid of losses and leakages. I repeat that the E.M.F. (E) 
applied to the stator winding s (8 is only shown in fig. 6, 
but is always coaxial with M) produces the stator magnetising 
current 7, and the transformer field M lagging 90? behind E,. 
In the armature axis we then have the working F.M.F. (k T) 
lagging 90° behind M, and the back E.M.r. (H B) due to 
rotation in Mi, and of same phase with it. In the field axis 
we bave ER of opposite phase to M, and producing the 
magnetising current iz lagging 90° behind ER, and 
responsible for the motor-field x, which is in phase with à, 
and which leads u by 90°. 

At synchronism : E, = ET = ER = EB, also % = 1, (in 
magnitude), therefore M = M, Because E T is equal and 
opposed to E n, there is no armature current in axis C C, of 
fig. 6, or incoil c, fig. 7. Along the field axis D D, fig. 6, 
or in coil D, fig. 7, we have a magnetising current, 72. This 
current can have no inductive effect on the iaxis C C, fig. 6, 
or the axis of M, fig. 7.; it is an entirely wattless current, 
and requires no energy for its production. Contrary to the 
generally accepted belief of the present day, the only current 
which s can carry at no load is the magnetising current /,, 
responsible for the transformer field. This applies equally 
to the motor with and without a commutator. 

It is quite true that two magnetising currents of equal 
magnitude are present in the single-phase shunt induction 
motor, and this fact, together with the rotary field theory, 
has, no doubt, led to the widely-spread idea that the no-load 
current of such a motor must be twice the magnetising 


ET 


Fic. 13.. 


Fia. 12. 


current. It must be borne in mind that one of these 
magnetising currents only is directly supplied from the 
mains; the other, /, is derived from the motor itself, the 
latter acting as a generator. Since ?, is purely wattless, and 
since the generator from which 7,is derived is devoid of 
losses, no energy will be required to drive that generator or 
generate d. Comparisons are often instituted between 
single and two-phase shunt induction motors, and it is often 
said that they operate in the same manner; this is not so. 
The first is self-excited, the second is separately excited, and 
derives the magnetising current for both its ficlds directly 
from the mains. 

I might add that what I have shown to be true of the 
two independently short-circuited coils of fig. 7 can be easily 
shown to be true of one such coil only when revolving 
synchronously. But if it be true of one and two coils, it 
will be true of any number of coils, consequently also of 
three coils, and will apply to a single-phase shunt induction 
motor, the rotor of which is, for instance, provided with a 
three-phase winding and connected to slip-rings in the usual 
way. It will also be true of any number of coils (7), and 
will therefore apply to a squirrel cage rotor. 

Turning now to the other points raised by Mr. Pensabene- 
Perez, I am afraid [ caunot agree with him when he says 
that the power factor of the motor in fig. 6 rises steadily 
until the machine comes to a standstill. I have tested 
many such motors, and have never found this to be the 
case, nor do I see any reason for it. It is true, however, 
that, for the same output, a squirrel-cage motor will, as a 
rule, have less resistance in the rotor. and when standing 
still its power factor will mostly be less, but I distinctly 
think that both motors must, when standing still, behave 
like short-circuited transformers with a good deal of leakage. 

I should like to take this opportunity of saying that at the 
time I wrote the article which has given rise to this dis- 
cussion, I was not aware that other investigators besides Mr. 
Atkinson had approached the subject in the manner sug- 


gested by him. I have since found that we are indebted to 


. Potier, in France (1894), and Goerges, in Germany (1895), 


for highly interesting contributions dealing with the single- 
phase motor without the help of the rotory field theory. 


Val A. Fynn. 
London, S.E., June 16th, 1906. 


Musical Jointers. 


I regret to see that Neither Mus. Bac. nor F. R. C. O.“ 
has taken exception to my letter in your issue of the 
8th inst. respecting the above. I am sorry to see it had 
such an effect as is indicated by his letter, for I had not the 
slightest intention of probing his sensitiveness or hurting 


- his tender feelings, and, of course, I was not to know that 


he was seeking amusement, which he states he failed to findiin 
my commentary. At the same time, I trust he will forgive 
me if I plead guilty to such an offence as seeing humour 
when he is blind. I must say that, upon reading the 
advertisement, it struck me as being a very unnecessary re- 
quirement that a jointer should be a musician, for one 
could be pardoned for thinking that after doing a day’s 
work at jointing, the man would be called upon to preside at 
the piano, or organ, or, perhaps, to render that tender little 
ballad, entitled, Our Hands have met but not our Hearts 
(the jointing in this instance being incomplete). Or, is a 
musical jointer chosen because of his vocal powers, and because 
he is able to while away the weary hours by singing whilst 
at work —a beautiful sentiment, no doubt, but, on a 
large undertaking where many are employed, it would, I 
think, tend to make discord, especially if all were similarly 
inclined, and, perhaps, would distress even our sympathetic 
friend, “ Neither Mus. Bac. nor F. R. C. O., who, judging 
from his letter, leads me to believe he himself is, perhaps, a 
jointer with musical susceptibilities. 

I thought my comment was explicit, but as your corres- 
pondent, who is not overburdened with any degree of 
imagination, fails to comprehend my meaning, I should like 
for his especial benefit, to explain that my reason for com- 
menting upon the advertisement was, because I failed to see 
why a prefercuce should be given to a musical man ; joint- 
ing being a purely mechanical graft, with no connection 
whatever with the musical art. Are we to understand your 
correspondent by his nom-de-guerre to be unacquainted with 
music * Surely not, (this is merely modesty on his part, 
and virtues such as this ought really to be appreciated) 
because he betrays himself in this, as also does he his ill- 
humour, and I might mention, indiscretion in quoting a 
phrase taken from a controversy which I have reason to 


. believe was unpleasant to the parties concerned. 


Your correspendent’s expectations run somewhat high 
when he expects that the publishers will become inundated 
with applications for examination text-books from electrical 
engineers, for it does not follow that a purchaser merely of 
musical text-books will ever be in a safe position to boast of 
his musical knowledge ; this applies to men of all profes- 
sions, even to jointers, as no doubt your correspondent is 


aware. 
Witteystubb. 


Inaccurate Eleetricity Meters. 


I am of the opinion that it is permissible for the supply 
authority to estimate a consumer’s account for any particular 
quarter, of course, basing its estimate on the number of 
units he consumed during similar quarters. 

The meter, I take it, is only inserted for the convenience 
of the supply authority, and not as an infallible record as to 
whether the consumer has used the supply or not. Other- 
wise, if a meter fails to record the units consumed, has the 
supply authority to lose those units? I think not. If it 
prepares an estimate which the consumer pays without 
comment, then you may take it that the consumer has not 
lost. 

Personally, I wish consumers would place a little more 
faith in the supply authority and its meters, and not think 
that the supply authority is the most selfish thing alive, and 
makes changes, &c., solely for its own benefit. The meter 
is also classed along with the supply authority, and many 
doubts are cast upon its accuracy. 


Ls —— 
* 
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I should like to state a case. One of our meter inspectors 
reported a certain meter as faulty. I went to inspect it, 
and found it was sticking, and required two 16-C. P. lamps 
to starb it. The consumer, who bad only been in the house 
three months, brought me his meter card with the monthly 
readings, which were 20, 10, 9 upits respectively. He said 
his first month's reading was far too heavy, and would I get 
it altered. I kept my own counsel, but said I would look 
into the matter. On changing the meter, his next month’s 
reading was 18 units. Obviously we had thus lost some 
20 units. 

Tester. 


The practice of assessing electricity accounts where the 
working of the meter has been faulty is very general. It is 
not legal, but the County Court being a court of equity, it 
does not follow that the judge would not decree in favour of 
the supply authority. 

Meters“ is under a misapprehension as to the testing of 
meters by the B. of T. being unusual. All meters in 
Dublin, Rathmines and Pembroke are tested by an electrical 
inspector, as not long ago a well-known man in the electrical 
world refused to pay on an uncertified meter. And any con- 
sumer would be within his rights in so refusing. It is time 
that inspectors were appointed for all parts, as electricity 

meters have got beyond the experimental stage. | 

Ubique. 


With reference to your reply (ELECTRICAL REVIEW, May 
18th, 1906) to my question re certified meters, you must 
admit that in the case of small towns with large numbers 
of small consumers, a valid agreement with the local 
authority giving the undertakers the rights and privileges 
generally granted by provisional orders, is in practical 
working to be preferred. But such agreements, however 
carefully drafted, when tested in Court are found wanting. 
For small towns what really is required is a license granted 
by the Board, of Trade, renewable for periods of, say, 20 
years, provided the undertakers fulfil their duties in a fit 
and proper manner, the Board of Trade having power to 
grant and renew the same with the acquiescence of the local 
authority, independent of the House of Commons and the 
Board of Trade, reserving the rights of arbitrator in case of 
differences arising between the undertakers and local 
authority. 

The experience of those who have worked without Parlia- 
mentary powers would be interesting. Usually they are 
sooner or later landed in some expensive law-suit. As a 
pia example of this, may be mentioned a town where 
the gas company and local authority do not agree very well, 
and with a view to forcing the bands of the former, they 


are fined every time they open a street. " 


Street Lighting. 


Your correspondent with the bad Latin, but otherwise 
appropriate pen-name, * Dulciter Dormans,” 
“certain simple little laws," one of which he goes on to 
propound, as follows: — The efficiency of a shile reflector is 


nearly proportional to the cosine of the angle of reflection. 


(The said law possibly does not deal with reflectors of any 
other colour.) 

From this he argues that sending rays of light back 
through the source from which they spring, aud incidentally 
through glassware in which about 10 per cent. of the light 
is absorbed for each thickness, is using a reflector at its 
maximum efficiency. But for scientific. enunciation, the 
“simple little law” about the absorption of light knocks 
the last one into a cocked hat. It is “ in proportion to the 
ratio of the superficial arca and quantity of glass.” Now 
this is absolute twaddle. The amount of light absorbed 
from any ray depends on the thickness, density and 
opacity of the glass through which it passes, and has been 
stated by authorities, for arc-lamp globes to be about 10 per 
cent. for clear glass, 15 to 40 per cent. for opal glass, 15 to 
20 per cent. for holophane, and 42 per cent. for ground 
glass. The deduction to be drawn from * Dulciter 
Dormans's laws is that the source of light should have as 
big a globe as possible (“ larger globes absorb less light than 


mentions ^ - 


the small ones,") and that the reflector should be part of a 
spherical area of which the source of light is the centre. 

Now, if these be, the quasi-scientific ideas that manu- 
facturers have, we cannot wonder at the. abortions they are 
pleased to offer us as street lanterns. 

I agree with Mr. Turnbull that for small street lighting 
there is nothing of practical use available but the Nernst 
lamp, until we get a more adaptable high efficiency, simple 
filament lamp than we now have. . 

I notice Dulciter Dormans " refers to dirt-proof lanterns, 
but can any engineer tell me where they are to be found ? 


Ubique. 


As an interested follower of the recent discussion on the 
above subject which has appeared in your last two issues 
referring to the design of lanterns, pray allow me space for 
a modest, comment. 

Your correspondent, ** Dulciter Dormans,” has surely 
struck upon an unfortunate line of argument when he trots 
out his knowledge of the theory of reflection in support of 
his views as an “ordinary designer of reflectors.” The 
“simple little law“ quoted, however true it may be when 
taken in its right sense and put in its right place, is surely 
totally inapplicable to the present discussion. 

Was it an unhappy inspiration of that “awful dream 
about tbe traditions of the electrical industry " which led 
“ Dulciter Dormans,” on awakening, to find that the 
quantity of glass required for the globes in question in- 
creased less rapidly than their superficial area ? 

The subscriber feels sure that if our friend had only 
paused a moment to rub his eyes before allowing that over- 
tender conscience to spur him on to the airing of * certain 
simple little laws," he would never have exposed those 
sleepy propensities which he has allowed to pervade his little 
article, and even to find a subtle witness in his pseudonym. 

Question! Is it thus that the noble art of the “ ordinary 
designer" is to prosper? NO! Let him rather take the 
advice to heart Awaken !” Listen to criticism," and 
* produce something more worthy of the traditions of the 
industry." 

Rather than appear irrelevant of the real question at issue, 
and space permitting, I should like to venture & humble 
opinion on the method of producing something more 
worthy, &c." 

As a starting point, determine, from existing circumstances, 
the dimensions of the cone of light which is to be intercepted 
by the reflector. For street lighting, under general cir- 
cumstances, it may be taken that no light should be 
projected by reflection or otherwise above the horizontal. 

If o in the attached diagram be a source of light, and a 
and h points diametrically opposite on the outer cir- 
cumference of a circular shade, this once and for all 


^ pu rie " 
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determines the amount of light to be reflected, which is in 
no way affected by the cosine or any other function of the 
angle of reflection. 

The next consideration would be, in what direction to 
reflect this intercepted light. As a standing rule—Avoid 
the source of light. That being decided upon, it is obvious 
that little or no light should be reflected into the inner 
circles of the area to be illuminated where the direct light is 
already disproportionately intense. 

Use the reflected light, therefore, entirely for the outer 
circles of the area, and in such a manner as to keep the 
superficial illumination as nearly constant as possible through- 
out the required area. This can, undoubtedly, be done by 
employing a perfectly simple curve form for the section of 
the shade, as shown in the above diagram. However well 
these principles may be understood by “ ordinary designers 
of reflectors," little or no attempt appears to have been made 


to put them into practice. 
M. Tracey. 
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| Electrolysis and Joint Boxes. 


A perusal of the communicated article on the above 
subject in the ELECTRICAL REVIEW for June 8th shows 
conclusively that the author is entirely out of touch with the 
best practice. He says :— 

Par. 1.—* . . . We do not get much nearer immunity 
from joint-box troubles." This is contrary to facts! Who 
are the we? 

Par. 3.—“ Further, lead sleeve joints can only be properly 
used upon stfaight-through solid joints." The author's 
ignorance is unpardonable here, as lead tee joints, both on 
single and concentric cables, have been in general use on 
many large networks for over eight years! 

Par. 4.—“ At the beginning of recognised electrolytic 
troubles, about six years ago, &c.“ Electrolysis, so-called, 
was the cause of the abandonment of the underground 
laying of cable on its initial trial over 26 years ago, and 
for quite 15 years it has been quite a common term wherever 
lead-covered cables have been in use. 

Par. 5.—The authors “chestnut” re the Manchester 


“ smoke and shovel ” method is really too ancient to call for ` 


comment here, other than to say that Manchester's huge net- 
work is in the hands of engineers well able to take care of it 


—and themselves, and then again, an advocate of glass boxes . 


should not throw stones ! 

Par. 6.—The engineer who depends upon “ proof tapes, 
&c.," to protect underground joints, deserves all he gets ! 

Par. 7.— To the present writer's certain knowledge, there 
are systems where the engineer can say—and prove—that his 
network is “ perfectly and permanently bonded and earthed 
throughout ; proof against electrolysis.” 

Par. 8.—Some proofs of the efficiency of the glass boxes 
would be welcome, also some comparative costs. 

Par. 9.—When a plumber jointer is not reliable with the 
* Moleskin Wiper," the remedy must be obvious to all! 

Par. 10.— e “bushes at the glands for boring," these 
were condemned in Par. 4 because they “got damp, &c." 
Then we are naively informed that the surface of the box 
should be packed ** to prevent a leakage of compound or oil." 
Wood bushes, packing of any description, and oil insulation 
were the three worst features in many of the obsolete type of 
joint boxes, and undoubtedly were, and are, where used, thie 
cause of all electrolytic action. ö 

Is not this bugbear of electrolysis more imaginary than 
real? More often than not the real cause is very near 
home, and it is often a rebound, like the echoes heard by 
the profane boy in the wood, or to vary an old proverb, 
electrolysis like chickens come home to ** roost.” 2 


Sero sed Serio. 
June 12th, 1906. 


Your correspondent * Mains Engineer" has expressed a 
doubt as to the advisability of insulating lengths of L.c. 
cables from one another, and thinks that troubles may arise 
through such a system. May we, as owners of the patent 
rights for glass joint boxes, reply to his letter as briefly as 
possible ? \ 

Taking the example of the afflicted L.C., T.C. distributor 
whose punctured sheathing is so insulated by the soil it lies 
in as not to record an “earth” at the works; this sort of 
thing is in no way different from the conditions met with 
on most networks, especially those using other than lead- 
covered cables. In any case periodical testing, such as your 
correspondent rightly advocates, would cause such a fault 
to be observed and located before damage could be done. 
Single cables similarly. 

We hardly care to discuss the leadless cables mentioned, 
beyond reminding your correspondent that they have been in 
use about 20 years, and that the type appears to be more 
used than ever, doubtless due to electrolytic troubles upon 
L.C. cables. Where L. C. cables are already in use, however, 
the question of bonding or insulating the lead should be 
carefully considered, with the understanding that an incom- 
pletely bonded system is the most dangerous. If this point 
is appreciated by those in charge of networks whose 
destinies have been presided over by mains engineers and 
jointers in relays, and whose joints are many and mainly 
forgotten, it will be found that there is a good case for 
thoroughly and frequently interrnpting the lead circuit. In 


this way a path of maximum resistance is offered to the 
passage of vagrant currente, such resistance thus being 
spread all over the network and not located at one or two 
unbonded points. This fact has been recognised by some 
engineers, and endeavours have been made on certain net- 
works to insulate at joint boxes by means of bushes, with the 
unfortunate results mentioned in your article. 

We were interested to note that an American engineer, 
Mr. Wallace Clark, in a paper recently read before the 
Am.I.E.E. has come to similar conclusions. He says (in 
the April Proceedings) “ If, therefore, we are compelled to 


use a lead sheath it should be interrupted by some form of 


insulating joint." Further, Mr. L. R. Lee's recent dictum, 
“ Should we not see that the copper conductor is the only 
part of our cables that can carry current," is worthy of 
grave consideration as coming from an engineer in charge 
of about 1,000 miles of cables. 

It seems clear that the only effectual insulating joint is 
one composed entirely of an insulating material, and glass 
has the following qualities which fit it for the purpose :— 
It is insulating, transparent, everlasting, cheap and strong. 

Finally, we understand from the article on the above sub- 
ject referred to by Mains Engineer," that bonding is 
suitable where it is à complete and permanent system ; but 
this state of affairs is so seldom attainable in practice that 
it is safer to go to the other extreme, on the Moham- 
medan principle that ** Negative virtues are easiest to 
maintain." 
| pp. Veritys, Ltd., 

M. B. CoTTERELL, Director. 
Manchester, June 191^, 1906. 


A Grievance. 


I notice in this week's Review a letter headed “A 
irievance," and certainly, to my mind, Rheostat has a 
grievance, if his statements are correct. But, why on earth 
does he not mention the name of this particular firm who 
use such underhand methods of getting cheap labour ? 

What is the use of a public warning such as this, if his 
* fellow workman " does not know what firms to avoid ? 


R. N. Selby. 
June 15th, 1906. 


[There is nothing to prevent correspondents from com- 
municating with * Kheostat," if they desire further inform- 
ation.—Ebps.] . | | 


Flexible Wires. 


Noticing the letter in this week's issue on flexible cords, 
and as no doubt The Earlier Correspondent" in this 
letter refers to us, we should like to-mention that we were 
not replying to a letter referring to the insulation of flexible 
cords but to the strength of the conductors. 

We are quite in agreement with the remarks as to quality, 
&c., mentioned in this letter, and should like to mention 
that we are supplying a flexible cord made up of conductors 
of ample strength, insulated with pure rubber, and made as 


far as possible fireproof, finished either in silk, cotton, or 


workshop, which is extremely soft and flexible. u 

We also supply other different qualities of flexible, and 
find by using the best English rubber and compound, the 
flexible stands for almost any length of time without 
deteriorating. 


| Ward and Goldstone. 
Manchester, June 15/h, 1906. i 


I believe my letter to you of May 15th opened the above 
subject. I shall feel obliged if P will kindly add that I 
did not refer to cheap and ba ly-constructed flexibles, as 
appears to be assumed by the London Electric Wire 
Co.'s remarks in your issue of June 15th, but to high-class 
flexible of British manufacture, consisting of (35/40) copper 
wires lapped with cotton, two layers of very fine quality vul- 
canised rubber well vulcanised together, and braided with 
cotton. This was fired on more than one occasion by the 
strauds on one of the conductors breaking at the lamp- 
holders due to constant angular bending. 


* ' 


— À———— € 1..:.)]iÍa[]x..£€ -IIDDD SS 


Vol 58. No. 1,491, Jonm 22, 1906.] 


THE ELECTRICAL REVIEW. 


999 


a FFF!!! — —. — ee RE 


J have since experimented with flexible wires insulated 
to the same specification as that mentioned by the 
London Electric Wire Co. which fired in a similar manner, 
so J can but repeat my former remark that this strongly 
points to the advisability of using fireproof flexibles, or of 
adopting some means of preventing sharp angular bending 
of the flexible at the terminal ends, to avoid the breaking 
of the strands at these points, 


10, East Parade, Leeds, 
June 18th, 1906. 


Charles J. Hall. 


Trolley Wire Maintenance. 


As at the present time when the maintenance of trolley wire 
is more or Jess under discussion, the description of the system 
of anchoring the trolley wire which we have adopted very 
largely in Dublin may be of interest to some of your readers, 
as I am aware that the trouble due to trolley wires breaking 
and falling on the road is in some places very acute. | 

In over 99 per cent. of trolley wire breaks the fracture 
occurs close up to the point of suspension, due undoubtedly 
to crystalisation or brittleness developed at the place where 
the vibrations in each length of trolley wire are damped out. 

The trolley wire is most likely to 
fracture first close up to the section 
insulators, as the wire is more rigidly 
held at this point than at frogs and 


wire almost an impossibility, but with this system of 
anchoring it is possible, with safety,to get a much longer life 
out of your trolley wire; for the reason, that when anchored 
an occasional broken trolley wire loses its terror, and the 
wire can be kept in service in safety until too frequent 
breakage becomes a nuisance. 

I may add that, by inspection of the trolley wire, prac- 
tically nothing can be learnt of this incipient weakness due 
to crystallisation. I have seen many wires break where the 
section was full sized—for instance, J in. inside a splicing 
tube—and I may mention that I also take the precaution 
of having an anchoring device across every splicing tube on 


the system. 
P. S. Sheardown, M.I.E.F., 


Electrical Engineer. 


Dublin United Tramways Co., 
June 18th, 1906 


The British Boiler Water Circulator. 


Having had my attention called to an article on the above 
subject in your valuable paper of May 18th, I beg to take 
the liberty of saying that I consider some of your statements 


crossings, and later on at the ordinary . DR EET SOS 
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our wire at all section insulators, and 

about four yeurs ago I had this method 

of anchoring extended to all frogs and 

crossings, as about 75 per cent. of the 

breakages were taking place close up to Em 
these tittines. Two years ago break- ii 
ages began to be too frequent close up 
to the end of the ear, just within the 
ordinary Jine of the ear, and it became 
evident that a lot of the trolley wire would have to be 
renewed if the broken ends could not be kept off the road. 

Anchoring at an ordinary suspension is not an easy 
matter, unless you go direct to the bracket arm or span wire, 
whieh means the expense of extra double insulation all 
through. We first tried to a limited extent replacing the 
old ears by longer ones to cover over the weak spot and get 
the point of flexure in a new place in the wire; but re- 
moving a well-soldered ear from a trolley wire is a slow job, 
and nota particularly good one for the wire where it is 
already weak. Finally, I decided on anchoring at every 
suspension of trolley wire that had been in service for two 
years. ‘The system of anchoring we have adopted is one 
that has been designed and patented by my assistants, 
Messrs, Kirwan & Quaney. It is a very cheap and simple 
device for anchoring the trolley wires at the ordinary sus- 
pensions, either on span or bracket arm construction, without 
the employment of any extra insulation. The device as 
shown in the illustration consists of a galvanised steel 
plate with a centre hole of sufficient size to allow the 
threaded portion of the insulated bolt to pass through the 
plate, which is held firmly in position between the bottom 
of the insulated bolt and the ear. There is a hole and 
thimble at each end of the plate to which the wires from the 
half-anchor ears are secured. This forms a very neat con- 
struction, which costs in Dublin about £14 per mile of 
double track, to install on existing lines with suspensions 
120 ft. apart. 

When the trolley wire breaks it is held practically in 
position until the arrival of the emergency wagon, and the 
broken wire causes no trouble except that the trolleys may 
leave the wire until somebody is posted at the position to 
warn the conductors, 

We have now about 38 miles of double track anchored in 
this way in Dublin, and since September last there have 
been 46 cases of broken trolley wire on the system, all of 
which have been kept from coming tothe ground or blowing 
the station circuit-breaker, by these anchoring devices. 

It is unnecessary to make any remarks as to the safety 
and advantages to be gained by making the fall of a trolley 
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Fic. 1.—ELEVATION OF ANCHORING DEVICE IN USE AT DUBLIN. 
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Fic. 2.—Pr4N OF ANCHORING DEVICE. 


very misleading ; it may be, as you say, probably from lack 
of information. There is not the slightest resemblance 
between the British boiler circulator and the Hotchkiss 
boiler cleaner, and I fail to see how anyone could compare 
one with the other. The Hotchkiss boiler cleaner des 
with the impurities in the water after precipitation has taken 
place in the boiler. The British boiler circulator is so con- 
structed as to deal with the feed water before it enters the 
boiler proper. The apparatus is similar to an injector with 
an inner and outer cone; the feed water enters the centre 
cone, thereby inducing the water and steam from the 
surface through the outer cone to which the scummers are 
connected. The two currents from the Galloway tubes 
mix with the feel water just before entering 
the settling chamber, thereby bringing the feed 
water to a very high temperature, and causing the 
impurities in solution to precipitate and fall to the bottom 
of the chamber. The impurities are discharged through a 
pipe extending from the settling chamber to the boiler front, 
to which a high-pressure cock is fitted. The treated water 
passes out, of the chamber at the other side through a pipe 
that extends to the bottom of the boiler, setting up a rapid 
circulation, With regard to. your remarks comparing a 
Lancashire boiler to a water-tube boiler, I do not quite 
agree ; I am of opinion there is no comparison. The water- 
tube boiler is acknowledged to be both a rapid steamer and a 
good circulator, The water in a Lancashire boiler, 
especially at the bottom, is very sluggish, and seriously 
impedes its steaming capacity causing unequal strains due 
to uneven temperatures, which does not exist in a water-tube 
boiler. 

Thanking you for insertion in your next issue, which will 


be esteemed a favour. 
The Patentee. 


Boiler Efficiencies. 
I am sorry that ** Thermal Unit” finds anything I may say 
to be caustic. Far be it from me to make any caustic criticism, 
for my view of engineering matters is entirely an impersonal 
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one. I do, however, think that where efficiencies are taken 
in detail a spur will be given to efforts for improvement, 
since too frequently good results are apt to be credited to 
plant details which least deserve them. ‘Thermal Unit" 
asks what is to be done to determine steam wetness if there 
is no superheat and the calorimeter is useless. He may do 
one of two things. Either he may take the steam supply, 
80 that he gathers no water with it; this is an excellent 
method for showing high boiler efficiency. Or he may 
superheat his steam even a few degrees only, and employ a 
thermometer to tell him the truth; this may not always 
be palatable at the moment, but it will at least save him 
from putting down results impossible of attainment. II 
„Thermal Unit“ knows of a reliable method of finding the 
wetness of the steain in a pipe, and not that merely of a 
fortuitously extracted portion of that steam, he might do 
the engineering world a favour by disclosing such method. 


W. H. Booth. 


Coherers. 


I wonder if any of your readers could explain the follow- 
ing action of the filings tube. "The tube I have in my mind 
is the coherer, as used by the Marconi Co. The 
tube if left with terminals disconnected and insulated from 
each other is liable to be affected by an electric spark in such 
a way as to make the filings cohere. If, on the other hand, 
the terminals make contact with each other no cohesion 
takes place. I have never seen the reason of this explained 
in any text-book, and should like to have some theory on the 
subject. 


C. A. Hill. 
Brixton Hill. 


Hard Retort Carbon Plates. 


I shall feel greatly obliged to a reader who will give me 
information as to where I can obtain hard retort carbon 
plates suitable for the construction of adjustable resistances 
for lamp testing and meter calibrating ; also particulars of 
the number and size of plates found most convenient for 
practical work. The resistance for lamp testing would be 
required to choke down from 0 to 10 volts according to the 
excess of the normal working pressure of 220 volts. 

aWhat advantages are claimed from the use of carbon 
resistances ? 


J. C. L. V. 
London, June 19th, 1906. 


BAD BUSINESS. — It is not for us to teach the electrical: 


trade methods of commercial procedure, but we would say 
that the practice of addressing trade circulars to chief elec- 
trical engineers in envelopes marked “ Personal” is as 
short-sighted and tactless as it is reprehensible. Vulgarly 
expressed, this sort of thing is calculated to get the recipients 
* back up," rather than conducing to business. We have 
been asked to draw attention to the matter.—Eps. E.R. 


HELD OvER.—We regret that, owing to the heavy 
pressure on our columns this week, and also to their late 
arrival, we are obliged to hold over a letter from Messrs. 
Johnson & Phillips, Ltd., on ** Flame Lamps,” and from 
Mr. C. V. Drysdale on “ The Efficiencies of D.C. and A. C. 
Motors.”—Eps. E. R. 


ADDRESS WANTED. —A correspondent wants to know the 
address of the manufacturers or suppliers of Abbott’s 
cleaning soap for brass-work, &c. 


A Dublin Tramway Claim Settled.—At Dublin last 
week the case of the Pembroke District Council v. the Dublin 
United Tramways Co. was heard. Plaintiffs claimed 48,414 in 
respect of the widening and improvement of Ball's Bridge, on an 
alleged agreement by the defendants to repay the cost of the 
work. Defendants stated it was never contemplated to incur such 
& large expense, and offered £3,000 in discharge of their liability. 
After the case had been partly heard the parties came to a settle- 
ment, the company to pay £5,500 to plaintiffs. 


BUSINESS NOTES. 


Electric Power in Cotton Mills.—Mkxssns. HODGSON, 
Wricst & Woop, of Century Works, Halifax, have just completed 
a cotton mill installation in the Yorkshire district. The plant con- 
sists of a 150-Kw. 230-volt Willans-Dick, Kerr steam generator, 
which is fixed in the main engine room. The set is used both for 
power and lighting, and feeds on to a main switchboard provided 
with the necessary meters, circuit-breakers and switches. A new 
mill having been recently built it was decided to run by electric 
power. An85-H.P. motor, of the four-pole open type, is installed 
for running two floors of the mill, and provision is made for fixing 
another of similar size. Each motor will have a separate motor 
house and drive tbrough the wall by means of five cotton ropes on 
to the main line shaft. The motor is of the open type, which is 
allowable on account of the fireproof construction of tbe motor 
house. A liquid starter with slow motion gear is provided. A 
handy form of conveyor has been supplied and fixed by Messrs. 
Rawlinson's, Ltd., of Leeds. Power is supplied by a 34-H.P. motor, 
manufactured by Messrs. Hodgson, Wright & Wood. The con- 
veyor is provided with a steel runway, which projects from the 
mill door about 32 ft., and is used for lifting cotton bales directly 
out of the canal bouts. One man can handle a bale of cotton 
weighing 6 to 8 cwt. quickly and with ease. The runway is sup- 
ported by steel wire ropes, and has been tested to about 15 cwt. 


. Power is also supplied from the steam set for driving the stokers 


and coal conveyors, for which a 10-H.P. semi-enclosed motor is pro- 
vided. There is also a 2-H. . motor for driving a slubbing frame 
by a chain drive and various fan motors. For pilot lighting after 
the large set has stopped, and for starting the stoker motor, a 
10-Kw. open type dynamo, made by the above-named firm, is 
installed, driven by a Robey single-crank engine. 


The Venner Time Switch.—In our description of this 
switch which appeared in our last issue, we omitted to mention that 
it is supplied by Messrs. VENNER & Co., of 6, Old Queen Street, 
Westminster, S. W. 


Bankruptcy Proceedings. — CARL. HoumMann.— An 
application was made on Thursday to Mr. Registrar Hope, at the 
London Bankruptcy Court, for an order of discharge on behalf of 
Carl Hohmann, Catherine Court, Seething Lane, E. C., and Hawk- 
hurst,” St. Stephen's Gardens, East Twickenham. Mr. G. W. 
Chapman, Official Receiver, reported that the bankrupt in August, 
1903, was trading at Catherine Court, E.C., and at Manchester, in 
partnership with others as a druggists’ sundriesman. In that month 
he entered into a separate partnership for the purpose of conduct- 
ing an electrical bath business at Victoria Park, Manchester, but 
the partnership was dissolved in February, 1904, and the bankrupt 
had since had to pay nearly £200 in respect of the liabilities, 
although they should have been paid by his partner. He attributed 
his failure to inability to recover his capital of £750, which he 
invested in the druggist sundriesman's business, and wbich was 
agreed on his retirement at the end of 1904 to be repaid to him by 
instalments; to the loss of the £200 which he paid in respect of 
the liabilities of the electrical business, and immediately to liability 
in respect of the druggist sundriesman's business, which his partner 
(also a bankrupt) ought to have paid. The failure took place last 
January; the liabilities amounted to £210, and the assets, which 
consisted entirely of the bankrupt’s claims against his partners for 
£916 68. 9d., had realised nothing. The only offence reported by 
the Official Receiver was that the assets were not sufficient to pay 
10s. in the £ to the creditors. After hearing the bankrupt, who 
submitted that, in addition to the capital he put into the business, 
there was on his retirement sufficient assets therein to pay all the 
debts in full, his Honour held that the insufficiency of assets arose 
under circumstances for which the bankrupt could not justly be 
held responsible. He accordingly granted an immediate order of 
discharge. 

T. C. Hopcxrmson.—At the same sitting the public examination 
was held of Thos. Clement Hodgkinson, dealer in electro-medical 
apparatus, trading as The Electro-Neurotone,” at 186, Goldhawk 
Road, Shepherd’s Bush. The accounts showed total liabilities 
£2,060 1s. öd. (unsecured, £541 6s. 5d.), and assets £275 4s. 6d. 
Replying to Mr. G. W. Chapman, Official Receiver, the debtor 
stated that in 1888 he commenced business with about £400 capital 
as an electrical engincer and instrument maker at Melbourne. In 
1892 he returned to England for the purpose of exploiting a patent 
electro-medical apparatus which, in 1897, was taken over by the 
Electro-Neurotone Co., Ltd., a company formed by witness and 
others with a share capital of £5,000. He received £1,500 in 
shares, and was appointed managing director of the company.at a 
salary of £150 a year. In 1903 the company went into voluntary 
liquidation, with a view to forming a larger company, but the 
negotiations fell through, the business having been carried on at a 
loss. Witness subsequently took over the invention and the business 
from the liquidator for £1,500 and 5 per cent. interest. He paid 
one instalment and had since carried on the business alone, but was 
unable to make it pay. The failure was due to want of capital, to 
his having agreed to pay too high a price for the business, and 
immediately to pressure by a creditor. The examination was con- 
cluded. 

S. R. AND B. R. ConEN.— Under a receiving order made on 
May 28th against Samuel Raphael Cohen and Barnett Raphael 
Cohen, lately trading at 6, Bank Parade, West Kensington, as Cohen 
Bros., the first meeting of creditors was held on Wednesday at the 
London Bankruptcy Court ‘before Mr. W. P. Bowyer, Assistant 
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Official Receiver. The debtors were, until March 15th, 1905, in 
partnership with Mr. L. C. Ingram (petitioning creditor) as elec- 
trical engineers. There are no outstanding debts of the partnership, 
and the only liabilities are a sum of £60 6s. 9d. due to Mr. Ingram 
under the terms of the dissolution and the amount of the solicitor’s 
costs for which no account has yet been rendered. The debtors 
stated that they started the business in December, 1902, with a joint 
capital of £150. In October, 1904, they were joined by Mr. 
Ingram, who provided £150, and later £75, in return fora sbare of 
the business, and remained a partner until the dissolution in March, 
1905. "They ascribe their failure to loss on the partnership trading. 
In the absence of assets or a proposal, the case was left in the hands 
of the Official Receiver to be wound up in bankruptcy, the debtor's 
public examination being fixed for July 11th. 


Argentina.—Tbhe Compania Industrial de Electricidad 
del Rio dela Plata has recently been formed with a capital of 
$600,000. It has been cstablished to acquire the following busi- 
nesses: Juan Carosio & Co., importers and electrical contractors 
and agents for the Allgemeine Elektricitäts Gesellschaft, of Berlin, 
and Franco Tosi, of Legnano, Italy; the Carbon Factory of La 
Teutonia Co.; the Mechanical Workshops of Negroni, Hermanos 
and Co. The vendors receive $325,000 in shares, and $145,000 in 


cash. 

Underfeed Stokers,—The UNbDERFEED STOKER Co. 
have received the following orders for the equipment of water- 
tube boilers, with their stokers :— 


Charing Cross, West End and City Electric Supply Co., Ltd.—Two Nesdrum 
boilers. 
Poplar Electricity Works.—One Stirling boiler. 
Stepney Electricity Works.—One Babcock boiler. 
Spiers & Pond's Electric Generating Station. Three Babcock boilers. 
For the equipment of internally-fired boilers :— 
South Wales Electrical Power Distribution Co., Ltd.—Nine Lancashire 


boilers. 
Hull Corporation Electric Lighting Works.--Fight Lancashire boilers. 


Falkirk Electricity Works.—One Lancashire boiler. 


Fined.—An Eastbourne tradesman named Weller has 
been fined £2 and 6s. costs, for unlawfully laying an electric line 
to communicate with the Corporation wires. He was supplied with 
electricity for a motor, but with the aid of bell wire he used the 
current for lighting purposes. He had been previously warned. 


South Wales Power Co.—While waiting for its Bill 
authorising the issue of further capital to pass through Parliament, 
the South Wales Electrical Power Distribution Co. is suspending its 
development work, and about six engineers connected therewith 
are affected. The company's various power stations are, of course, 


going as usual. 


Receiver Appointed.—Burnanp TRANSFORMER Co.— 
At the Lancashire Chancery Court last week, Mr. Grant applied, 
on behalf of the plaintiff in the case of Hutton v. the Burnand 
Transformer Co., Ltd., and Hanchett, for the appointment of a 
receiver and manager of the company's assets and business. 
Counselsaid the plaintiff was the holder of the whole of the first 
debentures issued. The company, which was incorporated in 
March, 1902, and carried on the business of electrical and 
mechanical engineers in Salford, bad an execution issued against it 
for £29, which it could not pay, and that and interest being in 
arrear, had made the debentures immediately payable. His 
Honour directed a reference to the Registrar to appoint a receiver 
and manager, who was not to act for more than three months 
without a further application to the Court.—AManchester Daily 


Guardian. 


Trade 


mentioned in our 


Announcements. — As 


“ Personal Notes ” to-day, Mr. A. C. EBoRaLL is, during the course 


of the present month, resigning his seat on the board of Messrs. 
Witting, Eborall & Co., Ltd., for the purpose of becoming 
managing director of Messrs. Brown, Boveri & Co., Ltd. This 
latter company is now in course of formation by the well-known 
Swiss company of the same name, its main objects being to take 
charge of the interests of the Swiss company in Great Britain, the 
Colonies, and various other countries. The other directors of the 
English compauy will be Messrs. Charles Brown, W. Boveri and 
C. Baumann, who are also directors of the parent company in 
Baden. The English Brown, Boveri Co. has further arranged to 
purchase the well-known contracting business of Witting, Eborall 
and Co., Ltd., and to carry it on and further develop it as a part of 
the business of Brown, Boveri & Co., Ltd. As a result of this, 
Messrs. Witting, Eborall & Co., Ltd., have ceased trading, as far as 
new work is concerned, while their work and contracts in hand, 
and their various British and Colonial branch offices and agencies, 
are being taken over, as far as is practicable, by the new company. The 
offices of Messrs. Brown, Boveri & Co., Ltd., will be situated (after 
the 23rd inst.) at Caxton House, Westminster, and on that date 
Messrs. Witting, Eborall & Co., Ltd., are also removing their 
offices from Temple Bar House to that building, where they will 
remain until such time as various outstanding matters connected 
with the settling up of their business affairs have been arranged. 
The English Brown, Boveri Co. will bave the whole of the 
resources and experience of the Swiss company behind it, which is 
now a concern with a capital of £640,000, baving works in Baden 
(Switzerland), Mannheim, Paris, Christiania and Milan in which 
altorether over 5,000 men, and about 500 enzincers and officials are 
employed. 

MEssus. WirriNo, EHORALT. & Co., Lrp., have asked us to state 
that, as a consequence of the above-mentioned purchase of their 
business, all future inquiries or correspondence in respect to new 


work, or work in hand, should be addresed to Brown, Boveri and 
Co., Ltd., at Caxton House, as above, and all correspondence for 
them should also be sent to the same address; also, that the 
working arrangement which has existed between them and Messrs. 
Ferranti, Ltd., for some time, in respect to switchgear and other 
manufactures of that tirm, has come to an end as a result of the new 
arrangements, and in consequence, all inquiries for Ferranti 
material should in future be addressed directly to Hollinwood. 

Messrs. CuTTING Bros., LTD., have opened a show-room at Park 
Works, Stamford, where a stock of electric motors is held. The 
firm has issued a card giving net wholesale prices and epecification 
of these motors. ac. 

MressRS. GENERATORS, LTb., have removed from Trevelyan 
Buildings to 79, Corporation Street, Mauchester, where they have 
large and well-lighted show rooms, and are holding a stock of 
starting switches, traction material, Reason arc lamps and Vite 
carbon brushes. . 

Mr. J. E. LAWLEB, of 39, Lime Street, E.C., notifies that 
in future bis business will be carried on under the title of 
J. E. Lawler & Muirhead, Mr. J. A. Muirhead, civil and 
mechanical engineer, having entered into partnership with 
him. Mr. Muirhead takes to the new firm the representation 
of Messrs. Edwin Danks & Co. (Oldbury), Ltd. Mr. Lawler was 
already agent for Messrs. Fleming, Birkby & Goodall, Ltd., and 
other companics. | 

Messrs. Moores, FARRELL & Co. have changed their name to 
J. Moores & Co., and their offices are from June 1st at 37, Blackfriars 


Street, Manchester. 


The  Brown-Boveri Italian Tecnomasio. — The 
general meeting of this company was held on May 27th under the 
presidency of the Marquis Visconti. The 1905 balance-sheet 
showed a net profit of £2,340, including the amount brought for- 
ward from the previous year. A dividend of 5 per cent. was 
declared on preference shares, and 24 per cent. on the ordinary 


shares. 


Italy.—The Bergamo Co. for Distribution of Electrical 
Energy recently held their general meeting to consider the 
balance-sheet for 1905. The report shows that the maximum out- 
put amounted to 4,038 xw., distributed to 1,602 consumers, 
employing 21,921 incandescent lamps, 255 arc lamps, 382 motors, 
and 49 sundry apparatus. The profit balance for the year 


amounted to nearly £7.000, on which it was decided to pay a 44 per 


cent. dividend on the ordinary shares. 


Importation of Coal into Italy.— During the 
first three months of this year there has been a considerable increase 
in the quantity of coal imported into Italy. The total amounted 
to 1,994,492 tons, exceeding by 654,000 tons the quantity imported 
during the similar period for 1905, proving the rapid growth of 
the industrial undertakings in Italy. 


For Sale.—The engineering business of the GOODFELLOW 
ENGINEERING Co., Lp. (in liquidation), ig offered for sale as a 
going concern. Some particulars appear in our advertisement 


pages to-day. 


Book Notices.—'* Das Spektrum des von den Strahlen 
des Radiotellurs erzeugten Stickstoff-lichtes." By B. Walter. 
Excerpt from Annalen der Physik. Leipzig: J. A. Darth. 

„Repetitorien der Elektrotechnik," Edited by A. Konigs- 


werther. No. IX, "Stromverteilungssysteme und Berechnung 
Elektrischer Leitungen," by P. Häfner. Hanover: Dr. Max. 
Jünecke. M. 8. 

«4 Wissenswertes aus dem Dynamobau fur Installateure.“ By E. 
Schulz. Hanover: Dr. Max. Jünecke. M. 2.20. 

“Electric Wiring." By W. C. Clinton. London: John 
Murray. 28. 


"Electricity in Homes and Workshops.” By S. F. Walker. 
Fourth edition. London: Whittaker & Co. 5s. net. 
"Transactiongof the Junior Institution of Engineers.“ Vol. XV, 
Session 1904-5. London: Percival Marsball & Co. 10s. 6d. 
“Electric Power Transmission." By Louis Bell. Fourth edition. 
London: Archd. Constable & Co., Ltd. 168. net. 
“Directory of the Engineers’ Club of Philadelphia.” List of 
officers, members, &c., corrected to April 7th, 1906. 


Catalogues and Lists.—Messrs. MATHER & PLATT, 
Ltp., Salford Iron Works, Manchester.—12-pp. catalogue (third 
edition) giving illustrated description of their polyphase induction 
motors with tabulated particulars of speeds, number of poles, code 
words, dimensions and weights; starting switches for “ squirrel- 
cage“ motors are also included. 

Tue New BRITISH ELECTRIC SuPPLYv Co., LTD., 43, Stoke 
Newington Road, N.— Various illustrated sheets giving information 
concerning their manufactures, including '* Arcazon " long burning 
arc lamps, enclosed, twin carbon, photo-printing, and midget arc 
lamps, ventilating faus of different types, small power motors, 
motor lathes, motor starters, rheostats, resistances, choking coils, 
&c. A sheet of code words for different types of arc lamps is 
issued. 

Messrs. DRVYSDALE & Co., Bon-Accord Engine Works, Glasgow.— 
Revised catalogue (No. 14) of centrifugal pumping machinery. 
Some 73-pp. are occupied with a great deal of general information, 
partly of a descriptive kind and partly in tabulated form, concern- 
ing their“ Bon-Accord " pumping engines of many different types, 
including electrically driven. A large number of excellent half- 
tone blocks are used in the illustration of the publication. Several 
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Dr. R. T. GLAZEBROOK, President-Elect I.E.E. 


Dr. Ricnanp TETLEY GLAZEBROOK, Director of the National 
Physical Laboratory, and President-Elect of the Institution of 
Electrical Engineers, was born at. Liverpool, Sept. 18th. 1854, 
his father being the lute Nicbolas Smith Glazebrook, M.D., 
of West Derby. He was educated at Liverpool College and 
Trinity College, Cambridge. He graduated B.A. in 1876. 
being fifth Wrangler. and the following vear was made a 
Fellow of his college. He commenced the study of physics 
under Clerk Maxwell at the Cavendish Laboratory, and after 
the death of Maxwell was appointed by his successor, Lord 
Rayleigh, as demonstra- 
tor in 1880. He was 
made a lecturcr and as- 
sistant tutor of his 
college, and afterwards 
Senior Bursar. At the 
same time he was assist- 
ant director of the 
Cavendish Laboratory 
under Prof. J. J. Thom- 
son, and held this posi- 
tion till 1898. when he 
was appointed Principal 
of University College, 
Liverpool. During his 
career in Cambridge, Dr. 
Glazebrook exercised a 
considerable influence on 
the teaching of natural 
science, und wrote 
numerous text-books on 
elementary physics for 
the Cambridge series, 
one of these being the 
Physics’ 
written in conjunction 
with Mr. Shaw, which 


? 


„ Practical 


has in its various edi- 
been the first 
physical 


tions 
guide to 


laboratory wok to 
large numbers of 


While at 


Cambridge le was 


students, 


for some time secre- 
tury, and afterwards treasurer, of the Cambridge Philoso- 
plical Society, and was also a member of the University 
General Board of Studies. His most prominent contribution 
to science has been his work as secretary of the Electrical 
Staudards Committee of the British Association, an office 
This Committee has always 


led the way in systematising our knowledge, and settling the 


whieh Le has held since 1883. 


definitions of the various standards of electrical measure- 
ment. During the Edinburgh meeting in 1592 a specially 
important electrical conference was held, at which Prof. 
Helmholtz and other eminent foreign physicists attended, 
and at this meeting the present universally accepted inter- 


national standards of the ohm, ampere and volt were defined. 


RICHARD TETLEY GLXZEBnOOK, M. A, D.Sc., F. R. S. 


Dr. Glazebrook was a member of the Board of Trade 
Electrical Standards Committee, and determined the value 
of the original standards of the Board of Trade by com- 
parisons with the B.A. units in his charge at 
Cambridge. After a brief period at Liverpool Dr. Glaze- 
brook was appointed Director of the National Physical 
Laboratory, taking up his duties from January 1st, 1900. 
For a post of this kind many qualifications are desirable, 
hardly tc be found combined in one individual. The 
members of the staff engaged in the most diverse tests 
and researches should 
have in the director a 
man with whom they 
can discuss their diffi- 
culties, and to whom they 
can go for inspiration 
and advice. He should 
represent the institution 
on official oceasions, and 
during its early career 
should be able to make 
known at suitable oppor- 
tunities its aims and the 
work it seeks to do. 
Finally, the director 
able to vet 
through a voluminous 
correspondence, and 
manage the business side 
of a large institution, 
where finances have tobe 
most carefully — con- 
sidered. [n our opinion, 


must be 


it is in these latter direc- 
tions that Dr. Glaze- 
brook’s ability has shown 
itself most conspicuously. 
The rapid growth of the 
laboratory during its 
short existence, as evi— 
deuced in succeeding 
pages to-day, testifies to 
foes the work it is doing and 
the many-sided character 
of its usefulness. 

Dr. Ghazebrook married Frances Gertrude, daughter of 
the late J. W. Atkinson, of Leeds, and has one son 
and three daughters. He is an M.A. of Cambridge 
aud Hon. D.Sc. of Victoria Universities, and has 
been a Fellow of the Royal Society since 1882, was 
President of the Physical Society in 1904, and is Presi- 
dent-Elect of the Institution of Electrical Engineers. 
He isa cyclist, enjoys a game of golf, is an enthusiastic 
mountain climber, a member of the Alpine Club, and of 
the Atheneum. He is the author of a number of papers in 
the Proceedings of the British Association, the Philosophical 
Transactions, Proceedings of the Royal Soriety, and the 
Philosophical Magazine, among which may be mentioned :— 
F 
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“On the value of the British Association Unit of Resis- Committee, many of which are occupied with the work on 
tance in Absolute Measnre,” “On the Specific Resistance of the resistance standards of the British Association, which 


Mercury," and “On the Clark Cell as a standard of Elec- have been under Dr. Glazebrook's care for so long a period. 
tromotive Force,” published in the Philosophical Trans- Our portrait is from a photo by Miss Edis, The Studio, 
actions, and the numerous reports of the Electrical Standards Sheringham, Norfolk. 


THE NATIONAL PHYSICAL LABORATORY, BUSHEY HOUSE. 


On Monday next the new electro-technical building of of the newer work of the laboratory and its recent develop- 
the National Physical Laboratory is to be opened by the ments, particularly in electrical matters. By the courtesy 
of the laboratory 
authorities we are able 
to append illustrations 
of many of the de- 
partments, including 
views of the new 
buildings. 

From the report for 
the year 1905 we 
gather that the scien- 
tific staff at Bushey 
House now numbers 
20 persons, and that 
about 80 others are 
also employed in differ- 
ent capacities. The 
electrical work 
is split up into a 
number of sub-divi- 
sions, and of the 12 
assistants in the physics 
department six are 
occupied partly or 
wholly with matters 
electrical. The first sub- 
Right Hon. R. B. Haldane, Secretary of State for War. division, that of fundamental units, is a continuation of the 
We, therefore, propose to lay before our readers some account work, which before the establishment of the-laboratory, was 


3USHEY HOUSE FROM THE SOUTH. 
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THE THERMOMETRIC LABORATORY: FURNACE Room, SHOWING MoissAN ARC FURNACE AND BaTHs FOR THERMOMETER TESTING, 
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carried on at Cambridge by Dr. Glazebrook, as secretary of the 
Electrical Standards Committee of the British Association. The 
most interesting novelty in this department is undoubtedly the 
new ampere balance, 
an account of which 
ia to he given at the 
forthcoming meeting 
of the British Associa- 
tion. It was designed 
by Prof. Ayrton and 
Mr. Mather, and made 
partly by Mr. Oertling, 
and partly at the 
laboratory, from draw- 
ings by Mr. Gregory. 
Some initial difficulties 
were found, but these 
were overcome by the 
perseverance and inge- 
nuity of Mr. Smith, 
who has charge of the 
instrument, and it is 
now pi sible to make a 
complete determination 
of current in half-an- 
hour, the differences 
between the observa- 
tions of different days 
being only of the order 
of 001 percent. Calca- 
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GENERAL ELECTRO-TECHNICAL DEPARTMENT. 


THE NEW PHOTOMETRIC STANDARDS Room. 


lations of the force between the fixed and moving coils, 
when carrying a current of one ampere were made at the 
Jaboratory, and by Mr. Mather independently, and agree to 


0°0001 per cent. A determination of the electro-chemical 
equivalent of silver is now in progress, various modifications 


of the silver voltameter, including some new and improved 


EXTERIOR OF THE NRW ELECTRICAL BUILDINGS. 


_THE3NEw “Resistance” Room. | 


forms, being tried in this connection. Though no definite 
figures as to the results of the researches made with the 
ampere balance may be published, we understand that 
according to the experiments already made, the statement 
that “the k. M. F. of the Clark cell at 15? C. represents 
1°434 volts to an accuracy of one part in a thousand” is not 
likely to need serious modification. 

In the department investigations on standard cells and 
resistance standards are also in progress. We mention the 
latter at the present time with some trepidation, lest, out of 
the new ampere and the new volt, someone should dare to 
evolve another new ohm to render the confusion at present 
reigning between the various ohms even worse confounded. 
We notice that lately, in order to avoid complications 
between international ohms," which are not international, 
Board of Trade ohms, and the seven other kinds, the 
laboratory authorities wisely state the value of a standard 
coil in ** ohms " only, leaving it to the initiative of the bold 
to make further inquiry. | 

In the department for general electrical measurements Mr. 
Campbell has carried on a number of interesting researches. 
In the metallurgy department a number of steels were 
being made of widely varying electrical properties. In order 
to successfully study the permeability of these on the well- 
known Ewing bridge, Mr. Campbell found that it was un- 
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THE ELECTRICAL STANDARDS ROOM IN THE OLD BUILDING: 
for testing standard resistances, 


desirable in all cases 

to use as standards 
the very soft and 
highly permeable 
rods usually sup- 
plied, but to select 
in each case from a 
range of standards, 
one whose ap- 
parent permea- 
bility” approxi- 
mated to that of 
the rample to be 
tested. Another 
research of interest 
dealt with the spe- 
cific Inductive capa- 
city of the various 
kinds of paper used 

in telephone cables. 
For this rescarclh 
Mr. Campbell de- 
signed the high 
frequency —“* buz- 
zer, now also used 
by the Post Office 
in their work. to 
obtain conveniently 
the necessary quick 
periodie charge and 
discharge of the small 
condenser, the dielec- 
trie of which was 
formed hy tke sample 
of paper under investi- 
vation. 

In the department 
for continuous current 
tests the work has 
ereatly Increased 
during the past year. 
The testing of ammeter 
shunts with currents 
up to their maximum 
rated — capacity has 
necessitated the con- 
struction of special 
apparatus. The maxi- 
mum available encres 
for the purpose in 
the old building is 
derived b paralleling 
one of the batteries, 
which yields currents 


TEMPORARY, HIGH-CURRENT EQUIPMENT 


Showing water-tub resistances and ammeter shunt-testing arrangements, 


Showing the arrangement 


up to about 1,500 amperes at 10 volts. 
In the new buildings it is contemplated 
to have at once, cells suitable for giving 
5,000 amperes and even this limit may 
shortly require to be increased. A new 
type of potentiometer specially arranged 
for heavy current measurements has been 
designed by Mr. Melsom, permitting the 
necessary accuracy to be reached with a 
voltage drop much less than that ordi- 
narily used. 

Before proceeding to the description 
of the new buildings, we might deal 
with some of the work in another depart- 
ment, where electricity is made use of 
extensively, namely, that of thermometry. 
At present the only branches of thermo- 
metry dealt with at Bushey are the 
specially low or high-range thermometers, 
those of especial accuracy of ordinary 
ranges, and pyrometers of all types. 
The more ordinary types of meteoro- 
logical, clinical and other thermometers 
are verified at the Kew Observatory 
Department to the number of about 
25,000 annually. A visitor to the 
. thermometric la- 

boratory might well 

be excused if he 
imagined himself in 
the electricity de- 
partment, so numer- 
ous are the elec- 
trical appliances 
installed, For at- 
tainment of steady 
high temperatures 

a special electric 

heating equipment 

is provided, fed 
from a battery re- 
served. for the pur- 
pose. This is now 
arranged so that, for 
example, a carbon 
tube furnace mav 
be hea'ed to 2,500° 

by a current of 

800 amperes at 12 

volts, or a small 

are or resistance 


(OLD BUILDING). furnace run at 


100 volts with cur- 


THE GENERAL ELECTRICAL LABORATORY IN THE OLD BUILDING. „ 
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rents up to 150 amperes. In addition, the 250 and 500- 
volt mains of the Twickenham and Teddington Supply Co. 
are available, and by means of a specially arranged regulating 
resistance, consisting of a bank of 250-volt lampe, currents 
from ampere upwards at either voltage may be obtained 
at will, for working the furnaces of the new solid electrolyte 
type, recently employed by Dr. Harker for his redeter- 
mination of the melting point of platinum. An equip- 
ment has just been completed for making these 
furnace on a much larger scale, and it is 
hoped that by their aid the Violle standard of 
Nght may be realised in the photometric department. A 
potentiometer for thermo-couple measurements, the gas- 
thermometer presented by Sir Andrew Noble, and the fur- 
naces used in the testing of the Fery radiation pyrometer up 
to 2.000? C. are features of the larger room, and in the inner 
room is the new Moissan furnace recently obtained from 
Messrs. Marryat & Place, shown on the left of our 
illustration of this room. Leads to the power supply for 
adequately working this furnace are not yet available. For 
most experiments, 400-500 amperes at about 100 volta 
suffices, but the reduction of some of the more difficultly 
fusible oxides, as carried out hy Moissan, would require more 
nearly double this energy. 

We now turn to the new buildings, which have just been 
completed and are to be opened on Monday. Work on 
them was begun in the summer of 1905. They have been 
designed to accommodate the electro-technical and photo- 
metric work of tbe laboratory in a set of spacious rooms 
which as far as can be scen will meet all the requirements of 
standardisation and research work. 

Our illustration shows a general exterior view from the 
south-western corner. It will be seen from this tbat in the 
main bays the North Light saw-tooth construction of roof 
has been adopted, securing a good diffused illumination of 
the interior throughout the whole day. This portion of the 
building consists of two 25-ft. spans each 120 ft. long, with 
an additional 20-ft. span for oftice, workshop and store 


accommodation. 
(To be continued.) 


LIGHTING and POWER NOTES. 


(Concluded from page 1002.) 


Exeter.—The Lighting and Electricity Committees have 
recommended the T.C. to substitute electric lamps for a large 
number of gas lamps. 

Govan.—The result of the past year’s working of the 
burgh electricity undertaking bas resulted in a net profit of 
£1,611, which has been placed to reserve, bringing that fund up to 
42.000. The total income was £14,034 and the gross profit 
£7,681 ; £3,545 was set aside to interest and £2,366 to sinking fund 
charges. 

Grimsby.—The T.C. has approved of the recommenda- 
tion of the E.L. Committee to apply to the B. of T. for a prov. 
order to extend the area of supply so as to include Immingham and 


other parishes. 
Hastings.— The T.C. on June 15th decided to convert a 
large number of arc and other lamps to Oliver Oriflamme arcs at a 


cost of £2,133, which is to be met out of the rates by three equal 
annual instalments. The new lamps, it is estimated, will effect an 


annual saving of £1,311. 

Houghton-le-Spring.—The Council has acceded to the 
request of the Durham Collieries Electric Power Co. to place over- 
head electric wires over several public reads and footpaths in the 
district on the way to Hetton-le-Hole and South Hetton. 

Huddersfield.—With a view to the development of 
motive powcr, new charges and conditions have been agreed upon 
by the Electricity Committee. The new arrangement will come 
into operation on July 1st next. 

Htord.— Additional public electric lighting is to be 
carried out at a cost of £507, which will effect a saving over the 


cost of gas lamps. 
The price of energy to the tramway department has been reduced 


to 14d. per unit. 
Leyland.—The B. of T. has deferred consideration of 
the revocation of the E.L. order for a year from June 23rd, 


London.—BerMoxpsty.—Both the London Electric 
Supply Corporation and the County of London Electric Supply 
Co. have made offers to the B.C. to supply energy for 
public lighting at a less cost than the Council is paying now by 
running its own undertaking. The latter company also offered to 
take over the Council's undertaking altogether. The Council has 
replied that it is doing better by utilising its own generating plant, 
and further, that it has not the slightest intention of leasing the 
undertaking to any company. 

FvLHaAM.—The Finance Committee of the B.C. reported on 
Tuesday that the borough treasurer had submitted a statement 
showing the financial position of the borough for the year ending 
March 31st, 1906. The Committee made the following remarks 
with regard to the E.L. undertaking: “The electric lighting 
scheme must be considered to have closed in a satisfactory manner. 
To balance the account a transfer has been made from tbe general 
rate of £402; but it must not be forgotten that the Council in 
April, 1905, reduced the price of energy from 5d. to 34d. per unit; 
and although an optimistic view was then taken as to the expected 
increase in the sale, it has not been found possible to effect the 
larger income anticipated.” 

When shutting down No. 2 engine on June 5th, water was 
sucked tbrough into the cylinder, causing the engine bed to crack 
at the front, some 2 ft. away from the cylinder. The two admission 
valves of the cylinder were also broken. 

MARYLERONE. — According to a report issued by the Electric 
Supply Committee on Tuesday, the old plant was sold in 26 
lots, and the total amount realised was between £4,000 and £5,000, 
Everything was sold except tbe switchgear, the tenders for 
which were not considered sufficiently high. The total amount 
paid in commission to the consulting engincer to date is £15,464. 

SHOREDITCH.—At the meeting of the Borough Council on Tues- 
day, it was decided to purchase meters and demand indicators to 
meet the requirements of tbe ensuing year at an estimated cost of 
£250. The L.C.C. has asked whether there isany immediate neces- 
sity for the B.C. to provide extensions of plant, and the borough 
electrical engineer has reported that during last winter the whole 
of the generating plant at both stations was running at one time 
to cope with the demand, and that additional plant, which is on 
order, is required. 

SrEPNEY.— The B.C. is to apply to the L. C. C. fora loan of £10,500 
for mains extensions. 


Longton.—A L. G. B. inquiry was held on June 12th 
into the application of the T.C. for a loan of £3,500 for extending 
the E.L. mains in the compuleory aren. There was no opposition, 
but £50 in respect of meters was climinated from the loan. . 


Louth.—The B. of T. has asked the T.C. for its reasons 
why the revocation of the prov. order for E.L. should be post- 


poned. 


Manchester. — A detailed report showing the position 
and progress of the Manchester electricity undertaking was con- 
sidered by the Electricity Committee of the City Council at its 
meeting on Friday last. The nct result of the past year’s working 
is a surplus of £16,219 (against £4,544 in the previous year), which 
will he carried to the reserve fund. This fund now stands at 
£20,387. The revenue account shows sales of energy for lighting 
and power £197,903, against £182,560 in 1905; for traction £128,570, 
against £117,590; and for public lighting £493, as compared with 
£675 last year. The extremely small amount under thc latter head 
is explained by the fact that the Lighting Committee of the Cor- 
poration still clings to incandescent gas lighting for the city strects, 
except in one or two special places. : Ocher items of the year's 
income amount to £2,233, making tbe total £329,199, as against 
£302,200 in 1905. The working expenditure is stated at £181,118, 
against £174,320 last year. This includes à sum of £40,000 set aside 
for future renewals, or £15,000 more than in the previous year. The 
gross profit amounts to £148,081, against £127,880 in 1905. From 
this gross amount deductions are made for interest, sinking fund 
and repayment of loans amounting to £131,862, leaving 
the net surplus for the year £16,219. A sum of £34,836 
is carried forward to next year. During the year the 
means for distributing energy have been greatly increased by 
extensions at the Dickinson Street and Stuart Street generating 
stations, in order to eatisfy the increasing demand for lighting and 
power. The total output of electricity from the three generating 
stations during the year amounted to 55,025,966 units as compared 
with 47,170,721 units in the previous 12 months, an increase of 
16°6 per cent. The quantity measured and accounted for during the 
same time was 44,292,725 units, showing a difference of 10,733,241 
units, or 19 5 per cent., being the quantity used for distribution or 
otherwise not accounted for. The corresponding percentage in the 
previous year was 21°6. The total length of main conductors laid 
at March 31st, 1906, equalled 302 miles 1,522 yards, being 10 miles 
1,357 yards more than at March 31st, 1905. In a report to the 
Committee, the chief engineer (Mr. S. L. Pearce) mentions that, as 
regards street lighting, sume little progress has been made. The 
Gorton Urban District. Council contracted for the lighting of 
several main roads, and 41 Gilbert arc lamps have been installed of 
similar type to some used in the city; the results have given 
satisfaction. As regards the city itself, no further progress 
can be recorded. Meanwhile, experiments and tests are 
being conducted on all the modern types of “flame” arc 
lampe, and valuable information is being obtained. As to the 
cost of production, Mr. Pearce says, Quantity used in distribution, 
or unaccounted for,” stood tbis year at 19:51 per cent. as against 
21°60 in the preceding year. This reduction was accounted for by 
the use of larger and more efficient sub-station machinery and by 
the sub-stations becoming better loaded. It was of necessity a 
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high figure owing to the number of three-phase sub-stations, and 


had, therefore, a tendency to make the costs of production per unit 


sold appear more unfavourable than they otherwise would be. 
However, as the still larger and more efficient converter sets in the 
various sub-stations come into use, the figure for “ unite unaccounted 
for or lost in distribution“ is likely to fall slightly lower. A sub- 
stantial improvement has taken place in the works costs, the 
largest item being the reduction in the repairs and maintenance 
costs. Although 12d. has been knocked off the works costs, they 
are still at a figure which leaves much room for further improve- 
ment. The prospects of the undertaking, Mr. Pearce considers 
certainly encouraging. A feature of the past year's working has 
been the number of contracts entered into for large power demands 
with several firms for additional power requirements. The supply 
to these works, it is estimated, will increase the output by some 
seven or eight million units per annum. 


Mansfield Woodhouse.—The U.D.C. has received from 


Mansfield T.C. notice of the latter's intention to apply for a . 


prov. order for E.L. in the Mansfield Woodhouse R.D. 


Mexico, —The Diario of May 14th contains a copy of a 
law granting the Yaqui Copper Co. an appropriation of from 6,000 
to 12,000 litres of water per second from the River Yaqui, in the 
district of Ures (Sonora), for the generation of motive power.— 
Board of Trade Journal. 


Rathmines (Co, Dublin).—Mr. P. C. Cowan held a 
L.G.B. inquiry on the 18th inst. into an application by the U.D.C. 
for a loan of £23,000 for the purpose of extending the E.L. system 
in the township. It was stated that the principal feature of the 
present scheme was the extension of the feeder system. There is 
to be a slight reduction in the rate for private lighting. 


Saffron Walden.—Mr. M. Parker, of Dover, has sub- 
mitted to the T.C. a scheme for the formation of & company for 
supplying electricity, and the Council has replied that it will not 
be able to negotiate unless the costs already incurred by 
the Council in obtaining its E.L. order. are paid, future costs 
guaranteed, and a substantial sum paid ón account of costs already 
inc 


South America.—Urvevay.—The Government has 
been asked to authorise an expenditure of 250,000 pesos for new 
machinery for the electric light station so as to be able to supply 
energy to the Oriental Tramway Co. 


Stourbridge and Tamworth.—The London Gazette 
contains notice of the intention of these two Councils to transfer 
their prov. orders to the Shropshire, Worcestershire and Stafford- 
shire Electric Power Co. for £200 in the case of Tamworth and £500 
in the case of Stourbridge. 


Taunton.— The statement of accounts of the municipal 
undertaking for the past year’s working, shows a net profit of £422. 
The Committee has transferred £401 to the reserve account, and 
carried the balance forward. Motors for hiring out were purchased 
out of revenue at a cost of £168. 


Topsham.—Mr. A. A. Amos presided at the annual 
meeting of the local Electric Light Co. on Saturday last. The 
report stated that the income amounted to £114, and a net balance 
of £20 remained in hand after expenses were paid, with which it is 
proposed to commence a reserve fund to allow for depreciation. 
The chairman said the directors were highly satisfied with the 
result of the first year’s working. At present 53 services had been 
installed; more were coming on. More capital is to be raised in 
order to add to the capacity of the plant to meet the demand for 
public lighting and by private consumers. 


Wath.—The U.D.C. has formed a Committee to con- 
sider the E.L. question, and to ascertain from the supply company 
terms for a supply of energy in bulk. The Council possesses its 
own E.L. order, which was, some time aco, extended for a vear. 


Yarmouth.—The disposable surplus on the working of 
the Corporation electricity undertaking for 1905-6 amounts to 
£4,804, as compared with £3,022 in the previous year. The Com- 
mittee has recommended that £1,200 be allocated to the rates, £1,500 
to a reserve fund, and the balance carried forward. The total 
revenue for the past year’s working was £17,327 compared with 
£15,196 in the previous year. 


TRAMWAY and RAILWAY NOTES. 


Argentina.—Mr. A. G. Pruden has applied to the muni- 
cipalities of Parana, Concordia and Gualeguaychu for a monopoly 
for 99 years for the construction and working of electric tramways. 
The applicant asks to be allowed to run the lines in whatever 
streets suit him. A year is asked in which to present plans, &c. 
Four per cent. on the gross receipts is offered to the municipalities, 
but the local Press draws attention to the fact tbat the would-be 
concessionaire offers no guarantee whatsoever for the carrying out 
of the work. 


Blackburn.— During the last financial year the Cor- 
poration tramways'covered 974,031 miles, and carried 9,289,035 
passengers, showing|a decreased mileage with increased traffic com- 
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pared with the previous year. The total receipte were £51,629; 
working expenses, £31,111; the balance was more than absorbed 
by financial charges, and a deficit of £683 resulted on the year. 
The result, however, shows very favourably compared with previous 
years. : 


Brighton.—The accounts of the Corporation tramways 
upto the end of March show for the first time a net profit of 
£1,615 ; the gross profit was £15,400. The total revenue for the 
year was over £51,000, exceeding all previous years. More than 
eleven million passengers were carried, and it is interesting to note 
that an increased number of passengers has been carried on routes 
on which the fares have been raised. | 


Canada.—The Ontario Government has decided to 
electrify a portion of the 'Temiskaming and Northern Ontario 
Railway from North Bay, the starting point to Englehart, a dis- 
tance of 137 miles. 'The work will cost $1,000,000, including the 
cost of electric locomotives. The power is to be developed at a 
fall known as the Ragged Chute, on the. Montreal River, about 
9 miles from the mining town of Cobalt, and the develop- 
ment will give 8,000 m.p. It is estimated that the railway will 
require 5,000 H.P., and the balance will be supplied to private con- 
sumere, of which the working mines iu the Cobalt district will be 
the most important, a market for 2,000 H.P. already existing. 


Cardiff.—The assessment of the municipal tramways 
having been increased from £9,800 to £20;000, an appeal was made 
to the Assessment Committee, with the result that the assessment 
has been reduced to £15,000. 

In order to recover traffic lost through local tramway competition, 
the Taff Vale Railway Co. has made arrangements for running 
motor-cars between the Docks and Queen Street and Cathays at 
similar fares to the tramways—the railway route is practically 
straight 

Continental Notes.— ITALY. According to the Bolle- 
tino delle Finanze (Rome), the industrial and commercial banking 
house of Barone Giovanni La Cana has applied to the Italian 
Minister of Public Works for a concession for the constraction and 
exploitation of a direct railway with electric traction from Rome to 
Naples, the energy to be obtained from the Volturno. The firm asks 
for no subsidy ; the concession would be for a term of 70 years, and 
after that time the whole plant would revert to the Government 
gratuitously. The project has been drawn up by engineer Pivetta, 
and the length of the line will be 198 kilometres. The terminal 
station at Rome is to be erected in the Piazza Trevi, with a tunnel 
under the Piazza Monte Cavallo opening out at Porta S. Giovanni. 
The station at Naples will be in Piazza dell Municipio, witha 
tunnel under the Palazzo S. Giacomo, Toledo and Vomero. 

Papova.—The poll of the town, taken to decide whether the 
tramways should be purchased by the Municipality, resulted as 
follows :—3,096 favourable, 130 against. 


Croydon.—The T.C. has accepted a tender of £31 10s. 
per car for tram advertising, which represents an immediate 
yearly addition to the income of £1,890, exclusive of that to be 
derived from the new cars to be purchased. 


. Darlington.— The accounts and statistics of the 
Corporation light railways for the year ended March 31st last, 
have been prepared for presentation to the next meeting of the 
Council, and they show a total revenue of £10,594 17s., and an 
expenditure of £7,408 lls., but with 44, 217 required for the 
liquidation of loans, the net loss is £1,030 14s., as against £2,628 
138. last year, rothing being allowed for depreciation in either 
year. The number of passengers carried has increased largely, but 
the revenue, owing to the operation of 4d. fares, has not pro- 
portionately increased, and the borough electrical engineer points 
out that the loss will continue under the present system, despite 
the increase of traffic. Another proposal to abandon 3d. fares will 
be made at the next meeting of the Council. 

Sir J. Clifton Robinson is discussing with the Thornaby Town 
Council the question of doubling the tram lines between that 
borough and Middlesbrough, and he is also considering certain pro- 
posals for the extension of the Imperial Tramway Co.’s under- 
takings in the Middlesbrough district. 


Dublin.—It is of interest to note that the Dublin United 
Tramways Co. is building its own cars at the Inchicore depót. The 
cars are provided with top-deck covers, and are intended for 
exhibition traffic. 


Great Yarmouth,—The past year’s working of the 
Corporation tramways resulted in an income of £18,329, as com- 
pared with £8,736 in 1904-5, when only the Great Yarmouth 
section was in operation. The working expenses in 1905-6 were 
£12,400 as compared with £6,348 in 1904-5, the gross profits being 
£5,928 and £2,388 respectively. Interest, income-tax and sinking 
fand absorbed £4,460 in 1905-6, leaving a net profit of £1,468. A 
balance of £475 was brought forward from 1904-5, while, on the 
other hand, £400 was placed to the reserve, leaving a disposable 
profit of £1,443. ‘The Tramways Committee recommends that £400 
should be applied in reduction of the rates, that £800 should be 
placed to a renewal fund, and that the balance should be carried 
forward. The number of passengers carried last year upon the 
Great Yarmouth section was 2,850,827, and upon the Gorleston 
section 1,464,012. 


Leeds.—On Saturday last one of the Corporation’s cars 
standing near the junction of the Leeds and Bradford systems at 
Stanningley, was struck by lightning, causing some alarm to the 
passengers, who, however, were unharmed. 
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Huddersfield.—The application of the Lepton and 
Whitley Upper U.D.C. for the Corporation tramway service to be 
extended to Lepton, has been declined. 

A ballot has been taken by the motormen in the employ of the 
Corporation on the subject of brakes, and the Tramways Committce 
has appointed & special sub-committce to inquire into the whole 
question, with power to take such steps to obtain information as it 
may deem advisable. 

The town clerk has been instructed to apply to the B. of T. in 
the next session of Parliament for a provisional order authorising 
the extension of the tramways to Crosland Hill. 


London.— LEwisHaM.—The B.C.’s objection to the L. C. C. 
paving the tramway tracks on the line from High Street to Lee Green 
with granite instead of wood has been forwarded to the B. of T. 

Stoke NewinatTon.—The matters between the B.C. and the 
L.C.C. as to the electrification of the tramways in High Street and 
Stamford Hill have been arranged. It is now believed that the 
work can be commenced next month, so that the lines will be 
finished in September. 

Pappirncton.—The Works Committee of the B.C. reports that it 
has arrived at an amicable arrangement with the Metropolitan 
Electric Tramways Co. as to road widening, which will admit of the 
electrification of the Harrow Road and Paddington tramways pro- 
ceeding with every expedition. 

L.U.T.—We gather that the London United Tramways Co. 
bas no intention of adopting the suggestion made in an extensively- 
signed memorial to apply for statutory powers to construct a 
tramway from Twickenham to Hounslow, viá Whitton. 


Luton.—The T.C. has applied to the B.of T. for an 


extension of time for constructing the tramways. 


Manchester.—An arrangement has been made by the 
Tramways Committee with the Oldham Corporation, which provides 
for mutual running over the areas of each authority. Oldham cars 
are to run through to Piccadilly (Manchester), and Manchester cars 
wil run to Waterhead, within the Oldham area. The distance 
between the extended points is about 8 miles, and the present fares 
will be charged, each authority taking the earnings within its own 
area. On the Ashton-under-Lyne route some readjustment of fares 
is contemplated. The Northenden and Sale projected tramway, it 
is understood, will not for the present be proceeded with, but in 
order to meet the public demand for better means of communica- 
tion, the Manchester Tramways Committee will start a service of 
motor-omnibuses. The experience of these vehicles on the Palatine 
Road and Nortbenden section is said to have been satisfactory. 
They will also be made to serve temporarily the needs of the 
- Withington, Chorlton-cum-Hardy and Didsbury district. 


Ripon.—The City Council has adopted a recommenda- 
tion approving of the Kirkby Malyead light railway scheme. 


Soutbport.—A curious anomaly in connection with the 
agitation for the running of Sunday trams at Southport is the fact 
that, although the Corporation does not allow its cars to run, 
it has to supply energy for the Tramways Co.'8 cars to pass 
over its system to the various sections outside the berough. As 
long as the latter company’s cars are within the borough, they are 
compelled to carry passengers free, charging only when they have 
crossed an imaginary line. It is expected that the Council will be 
asked to quash the plebiscite taken a year or two ago which 
decided against the Sunday service. 


United States.—D run MONO-RAIL SvsTEM.—Mr. F. B. 
Behr, who has applied to the New York City  nuthorities 
for permission to build a high speed mono-rail line from 
Brooklyn to Coney Island, is making a further application to con- 
tinue the line over the Williamsburg Bridge into the heart of New 
York City. He also proposes to construct a mono-rail track over an 
existing electric surface line. 

Err RAILROAD.— This railway is contemplating the electri- 
fication of 250 miles of suburban lines. "Ihe plans are being con- 
sidered by a special commission of engineers who will report in 
about six months’ time. 

New York Ciry.— Plans for two new subways in Seventh and 
Eighth Avenues have been favourably reported en. In consequence 
of a fire in the present subway, the Rapid Transit Board has ordered 
that all new subway cars must be entirely tireproof. Of the cars 
now in use 500 are copper sheathed, and 300 are of all-steel con- 
struction. 

The Rapid Transit Board has cross-examined its engineers as to 
the alleged defects in the East River tunnel, a portion of the roof 
of which has sagged, as previously reported. Mr. George S. Rice, 
chief engineer of the board, avers that the trouble has been almost 
entirely remedied, and that tbe tunnel between New York and 
Brooklyn will be completed by next January. Mr. August Belmont 
has refused to make public the report of Mr. Charles M. Jacob, an 
English engineer, on this subject. 

PENNSYLVANIA RatLroap.—The contract for the construction 
of the new terminal of the Pennsylvania Railroad bas been let. 
Adjacent to the station will be a large electrical power house, 
covering a space of 161 ft. by 99 ft., and of four stories. The esti- 
mated cost of this is £60,000. The new station will be connected 
by means of tunnels under the North River with Jersey City on the 
mainland, and trains will run in a subway across New York City 
and under the East Hiver to connect the Pennsylvania Railroad 
System with that of the Long Island Railroad. 

New JERsEY.— The electrical construction of the West Jersey 
and West Shore division of the Pennsylvania Railroad between 
Camden (opposite Philadelphia) and Atlantic City, a distance of 


about 70 miles, is progressing rapidly. The contract for the con- 
struction and equipment of this line was let to the General Electric 
Co. last December. Operation of the line is expected to commence 
on July 1st. Both third-rail and overhead conductors are to be 
used. Alternating current for the transmission lines will be 
generated by three 2,000-kw. Curtis steam turbines at 6,000 volts, 
and stepped up to 33,000 volts for transmission. At the eight sub- 
stations rotary converters will deliver direct current to the third 
rail at 650 volts. 


Walsall.—The T.C. has decided to apply to the B. of T. 
for a loan of £38,144 to defray the cost of reconstructing the elec- 
tric tramway between Bloxwich and Pleck. 


Wednesbury.—The B. of T. has informed the T.C. 
that as at present advised, it will not be disposed to entertain 
any application for a further consent to electric traction on certain 
lines in the town, unless the lines are reconstructed and re- 
equipped. 

Weston-super-Mare.— The local electric supply company 
has applied to the B. of T. for an extension of time for completing 
the tramways, and the U.D.C. has decided to raise no opposition. 


TELEGRAPH and TELEPHONE NOTES. 


American Telephones.—The New York Telephone 
Co. announces a second reduction of rates, and will institute 
a system of charging by zones on July 1st. The company is being 
seriously threatened by new tclephone companies, which offer very 
cheap telephone service if they can secure permission to install 
their system. The rival companies have been instructing the public 
as to each other's defects by means of page advertisements in 


the daily papers. 
Australian Telephones.—The Central Postal Bureau 


intends shortly to introduce a system of secret tests in connection 
with telephone exchange work. Mr. Hesketh found that in America 
in most of the large exchanges tests were made periodically of the 
work of exchange attendants. The tests were introduced in Queens- 
land last May, and the result is claimed to have been that the 
average time occupied by the exchange to answer calls bas been 
reduced from 8 sec. to 4'68 scc. The recent experiments showed 
that 80 percent. of the calls were answered in 5 sec. and 95 per cent. 
in 8 sec., and that only in regard to 1 call in 100 did the exchange 


exhaust over 11 sec. in replying. 


Bulgarian Telephones.— The British Vice-Consul at 
Sofia reports that telephonic communication has now been estab- 
lished between Sofia and the principal towns of Bulgaria. 


Huddersfield Telephones.— The National Telephone 
Co. has informed the T.C. tbat it is prepared to re-construct its 
system in Huddersfield if the Corporation will give its consent. 
A sub-committee has been appointed to consider the matter. 


Italy.—Complete success has attended the trials of the 
new telephone line between Losanna and Milan. The experiments 
were made under working conditions, rid Turin and Berna, a total 
distance of 450 km. Our contemporary, the Electrician, of Milan, 
for May 25th, states that the line will be opened immediately for 


public service. 


Norway.— According to an Italian contemporary, the 
Storthing of Norway has accepted a proposal of the Director of 
Telegraphs of Germany for the laying of a cable between Germany 
and Norway to unite Cuxhaven and Arendal. The Norwegian 
Government is to subscribe about 1,500,000 francs towards the cost 
of the work. It is stated that the telegraphic rate between Norway 
and Germany will be reduced. 


Portsmouth Telephone Accounts.—According to the 
Daily Chronicle, the municipal telephone accounts for the year 
ending March last show a gross profit of £3,864, and a net balance, 
which can be devoted to extensions or relief of rates, of 
£1,849. There are now 2,475 exchanges, which cost an average of 


£18. 


Submarine Telephone Signalling.— The Submarine 
Signal Co., of New York, has recently given a demonstration to 
the local press of its system. 

The U.S. Government has installed signal bells along the const in 
the vicinity of New York Harbour, and is experimenting with the 
receivers on four large battleships. 


Telegraphic Interruptions and Repairs :— 
CABLES. 

Trinidad-Demerara (No. 1.) .. ee ee 
Dominica-Martinique .. oe oe oe .. May 7. 1902 d 
Bt. Luoia- Martinique ee oe oe 
Reissa-Issa (Yemen) Camaran e oe .. Oct. 
Cayenne-Pinheiro a ee - oe 
Port Arthur-Chifu (Closed) .. - T .. Mar.7, 1904.. A 
Tarifa-Tangier . e. eo 5 5 — Jan. 18, 1904 .. l 
Cayenne-Paramaribo : -. April 20, 1906 .. June 13 
LANDLINES. i 


Puerto-Barrios oe ee ee ec "T ee A 1909 zs 
Bachkale-Deliman * ea os oe ee Feb. 14. 1906 ee a 
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CONTRACTS OPEN and CLOSED. 


OPEN. 


Belgium.—July 6th. The municipal authorities of 
Brussels are inviting tenders for the supply and erection of 108 arc 
lamps and for 18,000 pairs of arc lamp carbons. 


Edinburgh.—June 25th. Lead-covered cables for the 
Corporation. See Official Notices" June 15th. 


Erdington.—June 27th. Tramway overhead equipment 
for the U.D.C. See “ Official Notices” June 8th. 


L.C.C.—July 10th. High and low tension cables for the 
tramways. See “ Official Notices " to-day. 
London.—July 3rd. Tramway car fittings, motors, 
1 material, &c., for the L. C. C. See “ Official Notices” 
y. | 


Loughborough.—Stores for the electricity department. 
See '' Official Notices " to-day. 2 
 Portsmouth.—June 27th. Water softening plant, tank, 
piping, &c., for the T.C. See Official Notices June 15th. 


Rotherham.—June 30th. Cables and meters for one 
year for the Corporation. See “ Official Notices" June 15th. 
Roumania.—July 10th. The municipal authorities of 


Focshani are inviting tenders for the concession for the electric 
lighting of the town. 


Salford.—June 22nd. Four direct-current motors (1, 
15 and 40 B. R. P.) for the Royal Technical Institute. See Official 
Notices " June 8th. 

Twickenham.—July 11th. Electric lighting installa- 
tion for the U.D.C. sewage disposal and destructor works. fee 
“ Official Notices“ to-day. | 


Wallasey.—July 16th. A. C. transformers for the U.D.C. 
See “ Official Notices " June 15th. 


CLOSED. 


Canada.—MoxTREAL.—The contract for the new power 
house of the Montreal Light, Heat and Power Co., at Saulanges, 
has been given to the Canadian White Co., at $416,000. 

Toronto.—The Canadian Westinghouse Electric Co., Ltd., of 
Hamilton, Ontario, has secured the contract to furnish machinery 
for lighting the mammoth new Traders’ Bank Building, Toronto. 
The machinery will consist of two generators of 200 H. P. each. 


France.— The French Post and Telegraph authorities 
have just placed contracts as follows:—La Compagnie Générale 
d'Electricité, Paris, 80 tons of bronze wire, lj mm. diameter, at 


3,450 fr. per ton, and M. Charpentier Page, of Valdore, 10 tons of 
copper wirc. 


Hastings.—The T.C. on June 15th accepted the following 


tenders :— 


Babcock & Wilcox, Ltd.—Boiler, £772; superheater for same, £150; ditto 
for No. 4 boiler, £155. 

Joseph Wright & Co.—Berryinan patent fecd-water heater, £79. 

Willans & Robinson, I.td.— Parallel flow steam turbine (Willans-Parsons), 
coupled to Dick, Kerr separately excited single-phase type alternator and 
condensing plant (Mirrlees Watson & Co.), £5,418. 

G. & J. Weir, Ltd., Weir direct-acting feed pump, £80. 

Ferranti, Ltd., high-tension switchboard, £538. $ 


Leyton.—The U.D.C. received on Tuesday the report of 


the Electricity Committee on the following tenders and dealt with 
them thus.— , 
Car BopniEs, 
Hurst, Nelson & Co. a T T Vs .. £16,400 
Milnes, Voss & Co... e ace ae PEN Vs 1 
- T .. (amended tender) (accepted) 12,400 
Brush Electrical Engineering Co. EN aie 1 
Dick, Kerr & Co. .. m wig oie é vs 13,960 
British Thomson-Houston Co. ES $54 12,600 
RADIAL AXLE TRUCKS. 
Brush Electrical Engineering Co. eis ss T 
3s ^ (alternative tender for 40 cars) 27.368 
British Thomson-Honston Co. .. ee vs 8,715 
Peckham Engineering Co. ; Ps i 8,H48 
Mountain & Gibson, Ltd. (accepted) 8,667 
ELECTRICAL EQUIPMENT FOR, AND ASSEMBLING OF, CARR. 
Raworth's Traction Patents, Ltd. EA .. £15,989 


Brush Electrical Engineering Co.. s vs 11,453 
British Thomson-Houston Co, .. an X ui vs 10,493 
Diek, Kerr & Co. a 12,238 


.. (accepted) 11,213 
London.—ManuvrknoNE.—The B.C. has received the 
following tenders for battery charging boosters, switchboards and 
accessories for the Rathbone Place battery :— 
Lancashire Dynamo Co. (accepted) 2,557 10 
Siemens Bros. & Co... T" T" 8,330 0 
IsLINGTON.— The B.C. Lighting Committee has provisionally 
accepted the following tenders for the supply of bituminous slack 
coal for the electricity undertaking :— 
Phillips & Co., Ltd., 5,000 dns peo at pit's mouth, Bs. 3d., price delivered at 
works 10s. 3d. ; 1,500 tons, 48. Sd. and 105. 9d.; 1,500 tons, 25. 11d. and 10s. ; 
2,000 tons, 2s. 6d. and 9s. 7d. 


Blackmore & Co., Ltd., 2,000 tons, 18. 8d. and 78. 8d. 
Charrington, Sells, Dale & Co., 2,000 tons, 48. and 9s. 10d. 


British Westinghouse Co. 


N 


*. 


FuorHAM.—The B.C. has accepted the following tenders :— 


Ferranti, Ltd.—High-tension gear, £244 10s. 
J. Fowler & Co., Ltd.—Low-tension gear, £186, 
British Westinghouse Co.—Transfonmers, £353. 
The Council has also placed an order with the British Westing- 
house Co. for 300 meters to be supplied during the ensuing year, 
at £2 for 5 ampere-meters, and £2 2s. for 10 ampere-meters. 


Manchester.— Messrs. Sewell & Varley, of Manchester, 
have secured the contract for the complete electrical installation at 
the new Manchester Stock Exchange. 


Scunthorpe.—The U.D.C. has accepted the tender of 
Messrs. D. Adamson & Co. for the supply of a boiler for the electric 
„ plant at the gasworks, at £445. 


Wallasey.—In a * Business Notice " last week we men- 
tioned that the U.D.C.’s cóntract for alternating current meters had 
been placed with the British Thomson-Houston Co. We learn that 
the contract was divided between that company and Messrs. 
Ferranti, Ltd. We have pleasure in making this amplification. 


FORTHCOMING EVENTS. 


Te-day’e Eveate (Friday, June 22nd).—At 5 p.m. Physical Society. Mr. A. A. 
Campbell Swinton on The Effect of Radium in Facilitating the 
Visible Electric Discharge in Vacuo"; Mr. A. O. Allen “A Com- 
parison Between the Peltier Effect and other Reversible Heat 
Eflects““; Mr. T. A. Vaughton The Etfect of the Electric Spark 
on the Activity of Metals“; Dr. P. E. Shaw on the “ Dielectric 
Strength of Thin Liquid Films"; Dr. W. H. Eccles The Effect 
of Electrical Oscillations on Iron in a Magnetic Field.“ 


Saturday, June 23rd.—Foreign visitors arriving. The programme of arrange- 
ments for the visits, &c., in London and the provinces during the 
next fortnight will be found on page 877 of our June 1st issue. 


NOTES. 


The High School of Technology at Kensington.— 
The Council of the Association of Teachers in Technical Institutes 
has passed a resolution welcoming the establishment of a techno- 
logical high school at South Kensington on the lines laid down in 
the. Departmental Committee's report, but suggesting that the 
following points be considered before the report is embodied in 
a concrete scheme: 

* 1. The work of the Institut ion should be confined to technical 
investigation, research and post graduate studies as defined in 
Sec. 88 of the Committee's report, and no training preliminary to 
the true work of the Institution should be undertaken in the new 
college. Some of the highly specialised departments should be 
Situated at more convenient centres in the provinces, and full use 
should be made of the staff and equipment already existing in such 
towns as Manchester, Leeds, Sheffield, Newcastle-on-Tyne, &c. 
There should be due co-ordination between the work of existing 
technical institutions and that of the now suggested Institution, 
especially in rerard to the earlier training of students to fit them 
to profit fully by the advantages offered in the highly specialised 
depart ments of the school at South Kensington, and elscwhere. 

* 2. The conditions of admission should be so framed that the 
minimum age of students entering the school should be 19, and all 
students should be required to give evidence of previous satis- 
factory training for three years after having reached the standard 
of general education marked by University matriculation. This can 
be easily secured if a suitable scheme of co-ordination work be 
arranged amongst the Technical Institutions. An honours degree 
in science of a British or Colonial University should also be 
accepted as qualifying for admission. 

“3. Owing to the large amount of public money to be utilised in 
the establishment and maintenance of the new Institution, there 
should be a greater element of public control on the governing body 
than is suggested in Sec. 95 of the Committee’s report. Further, 
there should be representatives from associations connected with 
technical education, in order that the continuity of & student's 
work can be secured. This Association endoraes thc recommenda- 
tion of the majority of the Departmental Committee that the 
governing body should be appointed at once and in the first instance 
for & period of five years." 

The Association is of opinion that the new Institution should be 
permanently independent of University control. 


Electrical Contractors and English Cables.—The 
Daily Telegraph says that at the annual meeting in Leeds on Saturday 
of the Electrical Contractors’ Association of the United Kingdom, 
which now numbers 250 members, Mr. E. L. Berry (late chairman 
of the London section) said an agreement had been made by the 
Cablemakers’ Association with the main idea of inducing the 
members of-the,ElectricaljContractors’ Association to use English- 
made cables, pure and simple. 


~~ 
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Accidents Caused by Electricity in Switzerland. 
The Lugano correspondent of the Times Engineering Supplement 
says :—" The annual return for last year shows that throughout the 
whole of Switzerland there were 30 cascs of accidents by electricity, 
of which 21 were fatal. Among the victims seven belonged to the 
staff directly engaged in this branch, 16 to those employed 
in other departments of the works, while seven were strangers. 
The workmen immediately concerned with the electrical apparatus 
suffered most severely, and the statistics indicate that the majority 
of the accidents were due to the extreme carelessness of these 
workpeople and to the neglect of the stringent regulations enforced 
on their behalf. No less than 62 per cent. of the cases were caused 
by imprudence and want of caution. What took place in respect of 
two of the strangers would appear to show that the directions con- 
cerning the mode of averting injuries by falleu wires are not yet 
sufticiently known to tbe public. People are too liable to forget 
that the mere approach to & cable conveying a high-tension current 
which has fallen to the ground is dangerous, Six accidents (21 per 
cent.) were caused by low-tension currents, not exceeding 250 volts; 
threc (11 per cent.) by medium currents, from 250 to 1,000 volts; 
while 20 accidents (68 per cent.) were due to high-tension currents 
exceeding 1,000 volta. The fact that a very feeble pressure may 
occasion severe injuries is shown by the loss of a life owing to a 
current of 2 amperes at 120 volta, while at the opposite extreme a 
man survived a shock caused by a current with a tension of 20,000 


volts,” 
Electric Shock Fatality.—Mr. Tek Seng while up a 


ladder painting a high tension transmission pole near the Kuala 
Lumpur Central Electric Power Station came into touch w ith the 
wires, and fell dead. His Towkay had warned him of his danger. 
This particular pole was the only one in the yard carrying high 
tension wires. 

- The Western Mail avs that on Tuesday last weck, at the Pyle 
and Blaina Works, Blaina, Edwin Rees (20) met his death by elec- 
tric shock. Rees was employed to drive a “pusher” in the coke 
yard driven by electric power. No one was near when the accident 
happened, but a fellow workman observed that Rees was thrown 
rather violently from the engine towards the door of the engine 
room, uttering & terrible scream. Assistance was obtained, and 
attempts were made to restore deceased, who was gasping and 
writhing. The breathing and struggling gradually ceased, and he 
died about 15 minutes after receiving the shock. The Pyle and 
Blaina Works quite recently laid down a large electric power 
plant and have quite remodelled their works. Practically every- 
thing on the works ís electrically propelled. The engine that 
deceased was in charge of was used in the coke yard to push the 
coke out of the ovens. Deceased's hand was badly burnt. 

At Edinburgh on 14th inst., an inquiry was held concerning the 
death of Alexander Munro, coal-cutter attendant, showed that while 
be had been working an electric cosl-cutting machine in the Emily 
pit, belonging to the Arniston Coal Co., he had taken hold of a 
wire haulage rope for the purpose of adjusting it. He immediately 
afterwards shouted for the current to be switched off, as there was 
something wrong with him. He collapsed, and despite the fact 
that artificial respiration was carried on for over an hour the man 
never recovered. It was the opinion of the doctor who made the 
post-mortem examination that death was due to severe shock. A 
formal verdict to that effect was returned. 


Electric Smelting in Canada. — In a preliminary 
report on the experiments made at Saulte Sainte Marie under 
Government auspices in smelting Canadian iron ores by electro- 
thermic processes, Dr. Hannel, Superintendent of Mines, states 
the cost of production per ton of pig-iron by electric process to be 
$10.69, and that the estimated cost of a 10,000-H.P. plant producing 
120 tons of pig-iron per day of 24 hours would be $700,000. 


Cast-Iron for Valve Bodies,—4A recent report of the 
Board of Trade upon the explosion or fracture of a steam stop 
valve on a boiler at Southend electricity station is only another 
reminder of the unsuitability of cnst-iron as a material for valve 
bodies. The report states that tbe fracture was due to a water 
hammer shock at a considerable distance from the valve body 
which broke, supplemented by an initial stress in the valve body. 
Since steam pipes are almost always in a state of considerable stress, 
no surprise need be felt at the many failures of valve budies and 
cast-iron junction pieces. These, as well as straight lengths of pipe, 
ought to be of mild steel with a greater range of elasticity than 
cast-iron. Indeed, if any part of a length of steam pipe ought to be 
of cast-iron, it is the straight lengths and not the junction pieces. 
These are made of cast-iron, solely because of expense and difficulty, 
but pressed steel valve bodies and junction pieces of mild steel are 
now on the market, we believe, and there should be no need for 
further risks to be taken. 


Moore v. City of London Electric Lighting Co.— 
In our leader pages we refer to this case. We should add that the 
Judge put three questions to the jury, viz. :— 

l. Ought plaintiff to have asked defendants to move their cables? 
Aliswer.— Yes. 

2. Were defendants’ cables sufliciently protected? Answer. No. 

3. Could plaintiff, by taking another route, have avoided 
defendants’ calles? Answer.—Yes. 

| These answers meant a verdict for the defendants, and judgment 
Was accordingly given for the City of London Co, 


" Gas.—A woman and two young children were suffocated 
J gas at Uxbridge on Sunday night, 


Institution Notes,—Rovar Soctery.—The following 
papers, among others, were down to be read at yesterday's 
meeting:—'' The Action of Radium and Certain other Salts on 
Gelatin,” by W.A. D. Rudge. (Communicated by Prof. J. J. 
Thomson); “On the Electric Inductive Capacities of Dry Paper, 
and of solid Cellulose,” by A. Campbell. (Communicated by Dr. 
R. T. Glazebrook.) 

INsTITUTION oF MINING ENcINEERS.—On Thursday and Friday 
last week, the forty-fourth gencral meeting of the Institution. was 
held in London at Burlington House. Among the list of papers 
were the following: 

Parers READ, OR TAKEN as READ. 


The Commercial Possibilities of Electric Winding for Main Shafts and 
Auxiliary Work." By Mr. W. C. Mountain. 

“ Electrically-driven Air Compressors, combined with the Working of the 
Ingersoll-Sergeant Heading Machines, and the subsequent Working of the 
Busty Seam.“ By Mr. A. Thompson. 

"ARateau Exhaust Steam-driven Three-Phase Haulage Plant," By Mr. 


William Maurice. 
“ The Capacity Current and its Effect on Leakage Indications on Three-Phase 


Electrical Power Service.“ By Mr. S. F. Walker. 
PAPERS OPEN ron DISCUSSION. 
“Electric Winding Engines at the Exhibition of the North of France, Arras, 
Pas-de-Calais.” By Mr. Ed. Lozé. 


“ Electrical Power Distribution.” By Mr. R. L. Gamlen. 
“ Earth in Collieries, with Reference to the ‘Special Rules for the Installation 


and Use of Electricity. " By Mr. 8. F. Walker. 
Visits were also paid to the Royal Observatory, the L.C.C. 
tramways generating station at Greenwich and the Rotherhithe 


Tunnel works. , 


Transformer Station Gardens.—On Saturday last 
there took place the public opening of the gardens which 
have been laid out on the top of a large transformer station which 
has been erected mainly underground at Duke Street, Grosvenor 
Square, by the Westminster Electric Supply Corporation. At 
present only half of the building is occupied with electrical 
machinery, the rest being used by the Supply Corporation's employés 
as a rifle range. 


The L.C.C. Electric Supply Bill.—In connection 
with the proceedings which are reported on another page, we learn 
that on Wednesday the members of the Committee, with the excep- 
tion of Mr. Richard Bell, visited the L.C.C. generating station at 
Greenwich, leaving Westminster Pier on the L.C.C. steamboat 
Colechurch at 12 o'clock, and returning at 4 o'clock. The party was 
accompanied by Mr. A. L. C. Fell and other officials of the Council. 
It had been suggested that the Committee should, on the return 
journey, visit the Bankside station, but our representative learnt 
that this suggestion was not carried out, the Greenwich station 


being the only place visited. 


The Greenwich Observatory.— Yesterday in the House 
of Lords, Lord Ellenborough was to call attention to the action 
of the London County Council in building furnaces and tall 
chimneys nearly due north of Greenwich Observatory, and in using 
engines which cause some of the astronomical instruments to vibrate 
in such a manner as to destroy al] possibility of accurate observation, 
and was to ask the Government if they would apply to Parliament 
for power to prevent the Royal Observatory from being shaken or 
smoked out either at present or at any future time. 


Appointments Vacant. — Junior demonstrator for 
Birmingham Municipal Technical School (£80); working electrical 
engineer for the Scunthorpe U. D. C.; electrical engineer for Heston 
and Isleworth U.D.C. (£300); general assistant for the Bexley 
U. D. C. Tramways staff. See our Official Notices” for particulars. 


Signiticant !— During the discussion on some of the 
M.E.A. papers, considerable importance was attached to the 
necessity of cheapening electricity supply, in order to meet on 
something like equal terms the very real competition of gas. Stress 
was also laid on the fact that the station engincer should not only 
be technical, but possess business qualifications—in other words, 

«that he should be what is now known as a commercial engineer. 

The gas people are equally alive to the situation, as may be 
gathered from the following extract from a speech delivered on 
Tuesday by the President of the Institution of Gas Engineers :— 

" [n those towns where local affairs were directed by capable, 
practical men, and the yas and other municipal undertakings were 
managed vpon sound business lines, municipal ownership was a 
decided advantage to the community. 

" With regard to the competition of electricity with gas, it might 
be that some epoch-making discovery—as important to the electric 
lighting industry as was the Welsbach mantle to gas—-might 
entirely revolutionise the electricity supply. In that case gas 
undertakings which could not supply cheap gas would be heavily 
handicapped.” 


OUR PERSONAL COLUMN. 


The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ELECTRICAL RaviEW posted as to their movements. 


— 


Central Station Engineers. —0On Thursday last week 
the Motherwell Electricity Works staff and workmen presented 
Mr, TROTT, senior engineer-in-charge, with a portmanteau, as he is 


. 0 


. Hatton Garden, E.C 


leaving for Now d. In making the Presentation, Mr. 

Williams, the burgh electrica] engiheer, spoke in eulogistic terms 

Of Mr. Trott’, three and a years’ service with the department. 
i d 


The Yarmouth T.C. i 
electrica] engineer, from £300 to £350, rising by £95 & year 
to £400. j 


: FIB, 
Ppointment with 
razi]. 


e Southend Standard says that Mr. RonEnT BERT hag 
Tesigned the position of borough electrica] engineer of that town. 


f Messrs. Brown, Boveri & Co., 
me further particulars regarding the change appear in 


" Trade Announcements in our“ Business Notices to-day. It 


may be Interesting to add that Mr. Eborall is not new to the 
business of Messrs. Brown, Boveri & Co., for he was with them on 
their staff in Baden 10 years ago. 

Mr. S. J. EBBVUrr, who recently resigned his position ag manager 
of the telephone, telegraph and signalling department, Birmingham 
branch (and previously Newcastle-on-Tyne), of the General Electric 
Co., Ltd., has now joined the staff of Mesars. Eckstein, Heap & Co., 
Chapel Walks, Cross Street, Manchester. 

On the 12th inst. the staff 


W. E. MiLxs, an . Assistant engineer of the Newcastle 
Electric Supply Co., has obtained the Ppointment of commercial 
assistant in the Birmingham Corporation electric supply depart- 

t. : 
Mr. E. C, AMOS, consulting engineer and engineers’ representa- 
i albrook, London, E. C. 
The Council of the Society of Arts ha ve awarded the Society's 


just completed : — Mr. Leon Gaster, A.M T E.E., « Progress in Elec- 


. C. winton, " London Traffic ” ; Mr. 
J. B. Millett, « Submarine Signalling." | 
Mr. WALTER Wuite, of Stratford-on-A von and Croydon, has 


r. cy R. Topp, first vice-president of the New York,! New 
Haven and Hartford R.R., is reported to have become the head of 
a large electrical railway enterprise in Canada, to parallel a por- 

i k Railway. is at present in 


r. ALFRED S. L. Barnes en appointed, on six months! 
Probation, from the position of assistant electrical engineer to that 
of electrica] engineer to the itary Commissionerg of Gibraltar, 

At Swansea, on Tuesda Mr. F. B 


y A 
Swansea Corporation Electricity Department, was married to 
iss D. Ki 


We regret to learn that Sir W. H. Preece is again il]. He was 
thus prevented from attending the M. E. A. meeting on Wednesday. 


The death took place on J une 12th, at St. Anne's, of Mr. Marcorw 
UTHRIE, managing directo of the Blackpool, St. Anne’s and 
Lytham Electric Tramways, Mr. Guthrie was 70 years of age, 


COMPANIE 
— RR 
Hall Transmission Gear Syndicate, Ltd. (83,191).— This 
company's annual return Was filed on May llth, when 81,922 shares had been 


taken np ont of a nominal capital of £50,000 in £1 Shares, £34,922 being 
Considered as paid. Mortgages and charges : £9,800. 

sue On May 3lst of £600 er cent. debentures, Part of series created 
February 9th, 1: 9» to secure £: 000, charged on certain frechold land in St. 
Mary Stoke, Ipswich, Certain patents and Tights, and the company’s under- 
taking and Property, Present and future, except unpaid capital. Trustees: 
i Barker, Chatsworth Lodge, Grove Park, Chiswick ; and H, Wade, 111, 


ber cent, debentures, Part of series Created June 29rd 1898, to secure £75, 
taki 


Charged on the company’s under ng and roperty, present &nd future, No 
trustees, Previously issued of same serles: 400,000 


P d 


l6th, 1906, to secure 410,000, m 
perty, present &nd future, including uncalled capita]. Notrustees. No previous 
18sue of same series. 

National Provincial Electricity Corporation, Ltd. (76,843), 
—Particulars of £5,000 debentures, created May 16 h, 1906, charged on the com. 
pany's undertaking and Property, present and future, including uncalled 
Capital, have been filed Pursuant to Sec, 14 (4) of the Companies Act, 1900, No 
trustees, 


Madras Electric Tramways (1904), Ltd. od80,361).— This 
company’s annual return was filed on April 24th, when 71, ordinary Shares 
had been taken up out of 8 nominal capital of £100,000 in 25,000 preference and 
75,000 ordinary shares of £1 each. £] per share has been calied op on 1,007, 
resulting in the receipt of £1,007, £70,000 shares are considered ag lly paid, 


Mortgages and charges: £50,000. 
Telephone Co. of Egypt, Ltd. (17,824).—Thig company’s 
annual 8 Was flled on Apri? n when 24,000 Preference and 4, defend 
Shares had been taken up out of A nomina] capital of £200,000 in 86,000 reference, 
and 4,000 deferred Shares of £5 each. £5 per share has been c ed up on 
2, preference, resulting in the receipt of £60,000. £80,000 is Considered as 
Paid on 12,000 Preference, and 4, deferred, Mortgages and charges: 
£100,000. 


Loughborough and District Electric Traction Byndicate, 


Ltd. (64,124). — This company’s annual return was filed on May when the 
entire capital of £1,000 in 100 shares of £10 each had been taken up and paid 
for in full, Mortgages and charges: Nil. 


o —— 


" CITY NOTES. 
— 


India-Rubber, Gutta-Percha and Telegraph 
Works Co. 


charged on the co 


board had Spent a not inconsiderable Amount on their vessels 
during the year, 80 as to keep them in a very efficient state. The 
work in connection with the electric power station they had been 


£100,000 43 per cent. debentures fell due for repayment on March 
25th last, and the board, on advice, decided to make a fresh issue 
reducing the interest payable on the Second of those by 3 p 


dend of 24 Per cent., or 58. Per share, payable, free of income-tax, 

on the 21st inst. to the shareholders on the company's register at 

to-day's date, be approved." . 
The motion was seconded by Mr. Go, HENDERSON, and carried. 


„ EE E REPE 


Electricity Supply Company for Spain. 
THE directors’ report for 1905 states that the rent of Ptas. 1,100,000, 


receivable under the lease of the company’s undertaking in Madrid 
the Compania General Madri i 
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deposits and other receipts, the gross revenue for the year amounted 
to £33,382. After deducting debenture interest, interest on loans, 
income-tax and all other charges, amounting to £17,802, there 
remains a net sum of £15,580. Of this £14,142 bas been applied to 
the redemption of debentures and £500 to reserve for contingencies, 
leaving £938, which, with 46,541 brought forward from last year, 
makes a balance on the profit and loss account of 47.479, which the 
directors propose to carry forward. The sharebolders have again 
approved the directors’ policy of devoting practically the whole of 
year's profits to the redemption of the debentures, and this year the 
sum of £14,142 has been set aside for this purpose. In view, how- 
ever. of the strengthened position of the company, the shareholders 
may devide to take in the near future the dividends to which they 
are entitled. 


R. Waygood & Co. 


Mn. H. C. WaLKER presided at the meeting held at Cannon Strect 
Hotel on the 18th inst. In the course of his speech on the work 
done during the year, the chairman mentioned the following con- 
tracts for electric lifts:—Two passenger lifts for Bournemouth 
Corporation, to travel from the sands totop of cliffs; one passenger 
lift for Lord Rosebery; one passenger lift for Lord Newton; 21 
electric lifts for Victcria station extension, South-Fastern and 
Chatham Railway ; 14 electric lifts for Caledonian Railway station 
extension, Glasgow: eight electric lifts, St. Bartholomew's 
Hospital; and four lifts for His Majesty's ship Cyclops, building at 
Sunderland. We had also in hand several electric cranes, They 
had felt fur some time that, though bydraulic power has many 
advantages for quick-lifting cranes, electricity, at the present low 
prices for power prevailing in London, was bound to be largely used, 
and they had designed, and were fitting up, several electric cranes 
on the river, including some of the big Luffing type. The profits 
this year showed a small increase, and this, in view of the recently 
depressed state of the building trade, was highly satisfactory. 

Mr. R. Percy SELLON seconded the adoption of the report, and 
it was carried. The dividend for the year was 9 per cent., that 
being the tigure paid for the last four years. 


Birmingham and Midland Tramways Co. 


Tur twenty-second general meeting of this company was held on 
Thursday of last week at Doningtun House, Mr. C. S. B. Hilton 
presiding. 
The CHAIRMAN, in moving the adoption of the report, said he was 
pleased to come before them with such a satisfactory one. They 
would see frum it that the gross reccipts, including the amount 
brought forward, totalled £118,344, as against £107,930 for the 
previous year, but that only included five months’ working of the 
omnibus system, to which he would refer later. After payment of 
expenses chargeable to revenue, there remained £42,773. The 
debenture stock and the preference dividend of 54 per cent. 
absorbed £23,912, and there was a balance left of £18,866 for the 
payment of a 54 percent. dividend. Coming to the balance-sheet, the 
capital remained at the same figure as last year. During the year an 
issue of 4750, 000 debenture stock was made to pay for new cars, 
electrical coustruction and equipment. Sundry creditors had been 
reduced by £22,000, owing to the issue of debenture stock. With 
reference to the depreciation reserve fond, they would notice that 
that stood at the same figure, the directors being of opinion that the 
item did not require adding to. Seeing that they commenced 
their year on July 1st, they had paid to the trustees £3,000 
towards the redemption of the debenture stock, and that, he 
thought, would tend to strengthen the company, and from time 
to time they would add to the depreciation fund for the ordinary 
purposes of business, so as to hold the strong position they 
now had. That left à balance of £28,966, as against £31,792, 
rather less, but notwithstanding that they were paying the same 
dividend. Coming to the other side of the balance-sheet, the 
expenditure on the tramway undertaking had been £341,254. The 
reason of that being so large was because of the recent reconstruc- 
tion of the lines, new rolling stock, and expenditure on electrical 
equipment, &c. Aa regarded their associated companies their 
shares in them now amounted to £812,847, as against 709,000. 
They would notice that the supply of current to the traction section 
showed a large improvement during the past year, and that they 
had made considerable progress both in the lighting and power 
section. Their tramway receipts also showed a satisfactory 
increase. Rates unfortunately always bad an upward tendency, 
and they were this year paying £2,000 more. He was glad to tell 
them that although they lost the line in Birmingham they had made 
arrangements with the Corporation of Birmingham for a tbrough 
service from Dudley right into Birmingbam. That would be some 
compensation to them for losing the Birmingham line, and he 
thought they must be satisfied with the arrangement. Next year 
of course they would not have to pay any rent for that line, and it 
would consequently come off the other side of the accounts, and 
any deficiency would be more than made up from the improvements 
in the receipts of other lines. With reference to their omnibus 
undertaking that had now been in existence for seven months. 
A new company was formed which took over the Birmingham Motor 
Express Co. and the Birmingham Tramways Co., and up to the 
present it had proved satisfactory, but the revenue so far was not 
worth speaking of. They were looking forward in the future to a 
great improvement in that branch of the work. They had no 
option but to go into the omnibus line; it was forced upon them 
by their competitors, and they had not only to take it up, but to 
take it up vigorously. Owing to the Corporation of Birmingham 


taking over their line in Birmingham, they had had to build a new 
workshop, and to do that they had entered into joint co-operation 
with other companies in the district, and he thought the arrange- 
ment would turn out satisfactorily. Last November they instituted 
a system of collecting and delivering parcels, and so far it had 
proved satisfactory, and there was every indication that it would 
be a valuable asset to the finances of the company. The Rowley 
tramways had not been as successful as they had boped, but he 
thought it was only a matter of time. He thought he need hardly 
refer to their investments in the Birmingham Tramway Co., 
but as far as they could ascertain they were very satisfac- 
tory. Their investments in the Dudley tramways had! also 
proved satisfactory, and they would in future be the lessees of that 
company. The actual price of the transfer bad been fixed at 
£32,957 for the tramways within the borough. The arbitrator had 
reserved his decision witn regard to the light railway No. 5 as to 
the two alternative awards of £16,548 under the Tramways Act, 
1870, or £32,576 under the Light Railway Act, 1895. If they got 
the larger sum, the Dudley Co. could pay off their debt. The 
South Staffordshire Co. had been going through what he might call 
a trying time; but they would see from the report that the traffic 
receipts were satisfactory, and, no doubt, their investments in 
that company would in the future bring them in good dividends. 
In conclusion, he was glad to be able to report that their invest- 
ments jin the sub- companies were of a progressive nature. They 
were making a futther sale of 70,000 shares to redeem their loss of 
the City of Birmingham tramways, and that would, he thought, 
terminate their financial troubles. . 

Sir Ernest SPENCER seconded the motion, and the report: was 
adopted. 


Sao Paulo Tramways, Light and Power Co.—The 
directors have declared a quarterly dividend of 2 per cent. 


Hastings and District Electric Tramways Co.— 
The report for 1605 says that a portion of the system was opened 
in July and part in August last. These represented 10°58 route- 
miles. The power house and sub-station at Beaufort Road arc now 
thoroughly complete, and the whole of the work has been carried 
out in a most satisfactory manner by the contractors. The line 
from Bo Peep to Bexhill was opened on April 9th last, considerable 
delay having occurred in its completion owing to difficulties in 
settling with the holders of land. The line from Bexhill to 
Kewhurst is also well forward, and will be finished very shortly. 
As regards the front line, between the Memorial and Bo Peep, the 
directors regret that they have vainly endeavoured to persuade the 
Corporation of Hastings to agree to the laying of this linc with the 
overhead system. They have therefore been compelled to consider 
the question of some other form of electric traction which would 
ensure a continuity of service with the other portions of the 
system; ‘and they decided to recommend the Dolter surface 
contact system, which the Corporation finally accepted on May 18th, 
and no time will now be lost in completing the system. 


Prospectus.—AMMatale (Ceylon Rubber Co.—This com- 
pany bas this week been offering 15,000 £1 shares to the public. It 
has acquired rubber and cocca estates in the Matale, North District 
of Ceylon. It is proposed to begin tapping the older rubber trecs 
next year. In all there are 16,000 trecs. 


Stock Exchange Notices.—The Committee have 
appointed special settling days as under :— 

Wednesday, June 27th.—Johnson = Phillips. —168,565 vendors’ ordinary shares 
of £1 each, fully paid, Nos. 6,636 to 175,000, and £58,333 vendors’ 5 per cent. 
first mortgage debenture stock. 

London Electric Supply Corporation.—Further issue of 10,000 6 per cent. 
cumulative preference shares of £5 each, fully paid, Nos. 60,001 to 70,000. 

Thursday, July 5th.—Manx Electric Railway Co.—Serip (fully paid) for 22,900 
54 per cent. cuinulative preference shares, Nos. 301 to 21,635 and 23,196 to 
25,000, and £200,000 44 per cent. first mortgage debenture stock. 

And ordered the undermentioned to be quoted in the Official 
List :— 

London Electric Supply Corporation.—Further issue of 10,000 6 per cent. 
cumulative preference shares of £5 each, fnlly paid, Nos. 60,001 to 70,000. 


Stone (J.) & Co.— 10,000 vendors’ 5 per cent. cumulative preference shares of 
£10 cach, fully paid, Nos. 20,001 to 30,006. 


City of London Electric Lighting Co.— The directors 
have declared the following dividends on account of the distribu- 
tion for the year ending December 31st, 1906 :— 

6s. per share, being at the rate of 6 per cent. per annum on the 
preference shares for the half-year ending June 30th, 1906. 

5s. per share, being at the rate of 5 per cent. per annum on the 
ordinary shares for the half-year ending June 30th, 1906, viz., 24 
per cent. for half year. 

The above dividends, less income-tax, will be payable on the 
17th prox. The dividends are at the same rate as for the corres- 
ponding period of 1005. 


Electric and General Investment Co.— Subject to 
the completion of audit, the directors recommend the following 
dividend, &c., for the year ended May 31st, 1906:—A dividend of 
2s. per share, or 10 per cent. for the year on the ordinary shares; 
ls. per share was paid on account in January, 1906, leaving 1s. per 
share to be now distributed. The trustees for the ordinary shares 
reserve fund also propose to distribute out of the dividends received 
ls. per share. The trustees for the founders’ shares reserve fund 
propose to distribute out of the dividends received £10 per share 
These payments will be subject to the deduction of income-tax 
The dividends, &c., will be paid on July 4th. 
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ELECTRIC TRAMWAY AND RAILWAY 


TRAFFIC RETURNS. 


— — — 


Calcutta | + 


5,769 


ee ee 55 6 t oo ee 
$Cape Electrio T. Ld. May | 14,806 j e T ds wa ae, LE a 
Geneva  .. VS We 7.977 + ios | ee m s ERR wa 
Perth W.A v June's 9. 5 4 989 24 96.158 4 1,064 | 94-95! 4 6 
* Compered with the corresponding of 1906,  . t One week only 
P'inoludes borse, gan and receipts, § One month, i 


82,498 ＋ 5,004 | .. 


Fort- Receipts for No. Route 

Locality. night e of | Total. to date. miles 

l ended. fortnight. | wks. open. 

a | 4i ,| E — 21 | * 

Aberdeen T May 96 1.205 — 21,852 69,874 |— 180 | 144  .. 

Ayr .. oo . June 9 | 626 — 34 4 10383 — 143! 8 ... 

Ban. „ 18 2,187; 686 17,665 |+ 9,670 18 
Belfast  .. 2 „ 15 7,868 [42,594 | 24 | 74,965 4 20,100 40 + 6} 

Birkenhead .. ee, op 17 2.266 — 49 11 11,842 + 252 | 18*5 ae 

Blackburn .. „% 35 1818 | 2,585 204 113 12,171 7 660/185 .. 

Blackpool Corp. , 14; 4,488 1 1,581 ll | 10,796 + 1.857 11°87 `. 

" —Fleetw'd! „, 16 92,802;,4 840 24 9,162 '+ 977 8.25 ; 

„ Lytham) „ 14 2,089  870|32 8,288 J 1,10 3 
Bolton " „ 17 5, 184 848 11 24,065 + 1.621 2 +1 
Bournemouth |» 18 | 9,968 7 1,207 103 | 17,514 |+ 5,162 ^ 17:4 +R 

radford .. „ 16 11,467'+ 954/11 | 61492 |4 2435|68 |.. 
Brighton ee ee 99 17 9,855 am! 46 ll 10,688 so i 9b ee 
Bristol ee ees » 15 12,724 + 1,184 ee os ee i 28:5 Su 
Brit. Elec. Trac. Co | | 
Airdrie  .. .. June 8 466 |- 68 23 4,996 i+ 517 S65: .. 
Barrow .. „ gy 8 t84 + 200| „ 6,200 450 587;.. 
{Birmingham UD " 8 12,511 |+ 458 „ 121,661 — 5,712 14.5 
Birmingham (Mid.) ;,, 8{ 8,423 — 685 „ 32,99€ — 8,914 iras en 
Devonport — ..| s» , 8 | 1097 182 „ 9,861 |— 902 | 8:85 | .. 
Dudley Sto'rb'ge „, ` 8| 2,605 |-- 729 „ | 18,849 . 854 21:95. .. 
Gateshead..  ..| „ 8 2.116 231 | „ | 91,947 4 1,188 ras » 
Gravesend,N'fleet | „ 8 691 |+ 150 „ 4032 |+ 849 65|.. 
Greenock .. ..| » 8 1.503 — 149 „ | 14179 , 786 7-25! .. 
Hartlepool e|», 8 763 ＋ 241 „ 213 ＋ 620 672 
Leamington 2|» 8 621 f 426! „ 8,97 ＋ 1,921 8 |. 
Merthyr .. sw]. 8 485 95 | „ 4,865 + 79 2-99 
Metropolitan. , 8 8,830 78,616 ,, 72,848 4 24,859 29 : 
Middleton. ‘ » 8 988 |-- 14 „ 58866 T 408 85|.. 
Oldham — Ashton „ 8 1,75 126 „ | 19,41 J 856 9˙18 
Peterborough . » 8 8899 '+ 545, 581 |— 108 j98l oe 
0 es ee e IL 8 3.997 4 562 ? 40,848 + 2,601 i 29 ee 
Rothesay .. " » 8 494 {+ 148 | „ 945 |+ 582 2.75 
Bouthport e|» 8 978 ＋ 352) ,, 6,874 |-- 328 817) ., 
South Staffs, .. | s» 8j 2,061 |+ 6201 | ,, | 18,442 + 8,014 118-87] .. 
Swansea |» 8 2004 ＋ 407) „ 17.752 |+ 658 5l.. 
Tynemouth j» 8 770 215 „ 686 . 112 1976 | .. 
eston-s- Mare ° 90 : 6 484 + 197 [T] 1,487 + 152 ! 8 ee 
Wolverhampton D, ” 8 1,910 + 442 n ,840 | + 1.178 14:76 m" 
Worcester. » 8 785 |+ 120 „ 800 — 879 ! 516! ,, 
Yorks. Wool. Diss. „„ 8 2.265 | 87) „ 19.847 |+ 6,287 17 
Miscellaneous ..| , 8 5,000 | 350, 896 T 434. 
Burnley | » 16 2.787 800 | 28 a „ | P5 oe 
Burton-on-Trent ..| „„ 17 6790 — 5411 8,941 |— 253 | 8'5|.. 
Bury .. .. ..|» 10| 285 is 10 10,138 82 10-55 
Cardiff ee ee »9 9 2,914 + 895 10 20,579 + 818 15-87 ee 
Carlisle oe ee 99 16 442 — 1 94 4,116 + 66 ee 0 0 
Chatham and Dist, » 14 1,600 ＋ 149 24 14,715 |+ 82 10-29 -+ 96 
Colchester ..  ..|Mar. 7 ‘sa7'—- 5 8 660 310 3 à 
Cork ‘oe ..|Junel4 | 1198 , £6 | 24 10,615 — 210 9 m 
Croydon Em | » 15 3,684 | 556 9 8,816 7 657 1142 + . 97 
Darlington. oo | », 16 450 i+ 12 11 2, + 96 | 48 |.. 
Darwen °. oe 8 16 554 + 11 11 2,817 t 85 ' 4:86 ee 
Dover. e. 5|» 16 | 586 + 1039/11 2,650 ＋ 890 4.75 +1 
Dublin ee ee $9 15 12,087 + 803 24 114,164 + 1,001 48:6 + d 
Dundee ee ee ” 13 2,260 + 618 24 4,459 t 677 Ert ee 
East Ham .. ., 16 2,207 882 11 | 10495 |. 1,152 8 + 3 
8 T ee | o» iR 97 075 t 224 15 DEN — 366 | 4°25) .. 
ow ee ee 9? ? +5 + 8,997 80°25 
1Gloucester.. .. Feb. 21 991 T 12 A E 15 Tu 
Halifax .. June 13 | 4,671 |+ 659 | 11 18,410 + 1,080 | 87 TT 1:6 
Hastings .. „ 15 1,740 Vd gs 5 . 
tHuddersfeld ..| „ 9; 9,58 4 80 10 | 15,496 4 2,2214 | 8 
Hull .. ee |» 16, 4,888 |+ 185 11 24,698 ‘+ 443 138 " 
Ilford | » 16 1,228 80 11 | 5,686 205 | 6°87) .. 
Mkestoh — .. Sw. » 18 381 t a i | 1AM j+ 18] B5|.. 
Ipswicb s |» 16, n1000)5" 29 11 4,669 :— 85 10-55 
Isle of Thanet ..| , 16 1,566 ;+ 14% 24 | 8468,— 9399,11 | 
Kilmarnock oe @e 99 16 822 RS 4 5 | 721 d 4l 4°13 ee 
Kirkcaldy .. .. » 18| 471+ 2 | .. e 01 95! 4, 
Lan’kshireTrm.Co, | „ 14 1,962 |+ 078 | 24 20,451 l4 4,098 | 18°65) + 8-9 
€ ee .. „ 971421 42,569 | 10 | 68,430 + 65.521 | 96°5 ＋ 73 
Lei r «| o 16 56,898 (+ 144 24 51,01 |4 4, 009 
Leith icd a 3 1,068 |+ 685 37 1.927 4 1,049 +1 
Liverpool ..  ..| » 9 28,569 1,712 28 | 241,066 |+ 7,058 , 104 J 1 
jL.C.C. — ..  ..| 2 50448 10,262 10 T 0| 97d [+50 
London United „ 15 | 18,061 4 8,241 | 14 | 197,060 + 7,773; „ 
Lowestoft . 0 99 17 862 — 88 5,004 — 299 | 8°56 | eo 
Mancheater s» 16 31,918 9,029 11 | 149,848 + 7,996 84 
Newcastle . . „ 16 8120 ＋ 139 11 48,387 |+ 1,871 1955 | .. 
New . „ 9 1,428 ＋ B46 | 10 6,918 / 6611145 ＋1˙6 
Nort ampton et » 16 161 — 81 11 4,888 7 90 65, .. 
Oldham " | o 17, 8910/4 647 12 21,396 |4- 1,779 20 75 2 
Pontypridd .. — | » 16 423 09,11 1951;— 28 805;.. 
Portam outh ee [XJ ,9 16 I 5,224 + 691 | 11 21,492 + 189 | 14:6 ec 
+Preston oe ” 6 1,174 + HO... | - oe 10 
ang. |» 16 1601 f 68 | 1 128 |+ 51 75 
Rochdale ..  ..| » 16 2,645 4 8868 11 11,881 |+ 4.651 9068 £17 
Rotherham | o 1, 1,976 6. 182, 11 404 + 514 9.6 vis 
‘Salford —.. ., II 6,899 1,775 10 | 46,811 J 2,491 |889! `. 
Sheffield .. | os 17 | 11,604 71,081 | 12 ,096 |-- 4,100 86.75 + 13 
Southampton e|» 18 2,275 (+ 86 103 10,079 105 
iSouthend-on-Bea .. | „ 13 411;— 107 11 8,84 P 194 33 
Stalyb'dge, Hyde, &c Apr. 21 807 100 8 2,456 - 21 |. 
1Btoc rt .. June 1; E84 |-- 240 9 8,117 |+ 2,884 166 + 4 
Sunderland .. e|» 17: 8,254 T 62 11 15,225 |+ 830 10-87 
Bwindon .. ., 18 558 118 103 2.158 77! 44 

eside | o 18 1,1986 f 30 24 9,6090 + 500 8· 87 
Walthamstow. ..' , 16 1,61 11 6,846 $a 10 
Warrington .. ..i Mar.39 ; 677 n 48 | 52 | 17,804 J 1,247 | 6°87 ＋ °95 
West Ham .. June 14 , 5,151 ;+1,681 , 11 25,119 |+ 8,839 | 14/7 |-- 82 
Wolverhampton 4 14 2.252 hi e 1010 | 
Yorks. W. Riding. „, 17 À 9,9574 91 24 18,788 - xa ae 
Baker St.-Waterloo | , 16. 9983, .. 14 20,886 |835 .. 
Cen London Rly [| 16 12,658 qu €00 24 161.878 AR 5,598 6 ee 
City & 8. Lon. Rly. | „„ 17 6,026 — 958 24 | 67,490/+ 84 695|.. 
Dublin-Lucan N o 15 828 — 15 24 2,528 — 149 7 sa 
G. N. and City Riy. | ,, 16 8,89 4 844 94 | 48,078 + 2,349 85... 
L'poo)lOverb'd Rly. | „ 17 8,219 — 150 | 24 83,952 — 2,466 6°65 .. 
Mersey Railway. , 16 93,784 I+ 289 24 41,661 + 2,812 465! .. 
Metropolitan Rly... ' ,, 17 88,0906 — 4,683 24 | 991,688 —$56,501 | 70:5 | .. 
Met. District Rly... | ,, 17 16,688 71.177 24 | 192,£21. 413,280 | 24 
Anglo-Argentine ..' „, 17 28,794 483,186 24 | 859,208 4 88,505 43 
jAuckland ..  ..! May 95 9,769 + 662 91 | 61164 |+ 2,878 18-64! .. 
jBrisbane .. — .., „, 11,691 + 776 M vi xs 8 
Brit. Columbia Rly. Apr. . 14,608 + 9,102 48 | 156,568 |+ 40,397 | vs ‘ 
Bu'n'sA'r'sE.T.Co. May 19 2,681'+ 410 19 28,140 + 5,681 4 
Bu'n's A'r's-Blgr'no June 10 | 7,045 |+ 898 | 23 ` 


STOCES AND SHARES. 


Wednesday Afternoon. 

ORDINARILY the writing of these weekly jottings is a matter of 
some pleasure. But it must be frankly confessed that this week's 
task is a very unhappy one. For this reason. Recommendation 
of South Wales Electrical Power Debenture stock for investment, 
and of the shares as a speculation, has been repeated here several 
times. And now the company seeks poer to issue prior lien 
debenture stock to the extent of half a million pounds, the existing 
debenture stock has fallen to something like 50, and the sbares are 
nominally about 10s. To venture advice concerning an absolute 
gamble which turns out badly is mortifying enough, but specula- 
tion implies possible loss With investment, however, where 
counsel to buy what is honestly believed to be a sound, well 
secured stock, the miscarriage of every calculation—involving loss 
of a very different character—brings a sting of bitterness, the 
acuteness of which is the only excuse for mentioning the matter in 
this way. 

Hope for the company has not entirely died. Nothing can be 
done until after the meeting on July 2nd, but no effort will be 
spared to obtain all information possible for this column. 

From this subject, one passes to review markets as unsatis- 
factory as those of last week. Electrical railway stocks are weak, 
particularly those of the Central London. A dealer in the 
market offered to bet three to one upon the maintenance this half- 
year of the regular 4 per cent. dividend, but the competition of 
motor-omnibus is emphasised by the appearance of a new issue of 


. Preference shares by the London General Omnibus Co., the money 


being required for the new mode of traction. There is, by the 
way, a scheme in the air for a working arrangement between 
several of the motor-omnibus companies. Perhaps this is one 
reason why the Motor- Bus Company, whose prospectus was issued 
some time ago, has not yet started operations. The shares are $— 1, 
and Vanguarde stand at 278., the 6 per cent. cumulative Preference 
being 108. discount at 44. 

While British Westinghouse Preference at 35s. are better, British 
Electric Traction Ordinary have fallen to 6 and the Preference to 
98, being declines of £1 and 12s. 6d. respectively. The dividend ig 
generally expected to be about 3 per cent. on the Ordinary. Londen 
United Tramways fell 4 in sympathy. District stock at 25 is lower, 
and Metropolitans show a small loss at 66%. The Stock Exchange 
as a whole is still weak and depressed, the Russian cloud assuming ` 
dark 5 and checking whatever appetite remained for 
cheap in any department, although a fall in the Bank Rate 
was anticipated, In the circumstances, and in the traction group, 
it is quite pleasant to record rises of pg in Anglo-Argentine Ordinary 
and Preference. Cape Electrics have fallen half a crown to 15s, 
Belgrano Ordinary are a shade lower, and Calcutiis are both 2s. 6d. 
down. 

Electricity Supply shares contribute their quota to the all- round 
dulness. Cataloguing the changes, Brompton Ordinary are } down, 
and the Preference 4 to 84 and 8}. City of London Preference 
lost à at 124, South Metropolitans 4! at 13, and Urban Ordinary 1 
at 34. This week the provincial list gives signs of following the 
example of Metropolitan shares, Oxfords at 68, and Hoves at 8} 
being easier. The only advances are secured by Charing Cross, 
City Undertaking Preference shares, both classes advancing 3 to 44. 
This Wednesday afternoon the City of London Company announces 
an interim dividend at the rate of 5 per cent. on the Ordinary 
shares. j 

Anglo-American Telegraph Deferred bad to be sold by holders, 
who were closing accounts in other markets, but the price, after 
falling to 254, recovered somewhat to 26. The Preferred is a point 
lower at 1134. Except for these movements, the Telegraph division 
keeps steady. Marconi's are a little down at 22s. 6d., and amongst 
other lower-priced shares, Oriental Telephones shed , to 1j. 
National Telephone 4 per cent. Debenture hardened 4, the only 
alteration in the company's securities this weck. 

With respect to manufacturing shares the quotable changes are 
few. British Aluminium Preference put on ; at 28, and at 
44 the Funding certificates are better. Callender's Debenture stock 
has improved to 110, but Electric Construction Debenture declined 
a point. London Electric shares have not altered upon the appoint- 
ment of a special settlement in 10,000 new Preference for next 
Wednesday. Manx Electric Preference shares and Debenture 
stock are to have their special scttlement in the following week. 


Bank Rate Altered.—The Bank rate was yesterday 


reduced to 34 per cent, 


British Electric Traction Co.— The directors recom- 
mend a dividend of 3 per cent. on the ordinary shares for the year 
ended March 31st, 1906. This compares with 6 per cent, in the 
previous year. i 


THE ELECTRICAL REVIEW. 1015 


vol. 58. No. 1,491, JUNE 22, 1906.] 


SHARE LIST OF ELECTRICAL COMPANIES. 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock | osin | osing Business done RR 
Issue, sor four years, June 13th, June 20th. June mth, | Fall — 
African Direct Telegraph, 4 % Debe. wo 4% 4 lex | ri 99 —109 5-1 ³ x 5 
17 700 oan egra e ee oe: T = . ee oe 
,000 | Amason Telegraph Co.'s shares, Nos. 1 to 96,000 10 i Ni N we 8— 84 B— 8) "^ oe T 
155,6008 Do. do. . Debe Nos. 1 to 1,860 Red. 100 Nil Nil Nil b B8 — 88 88 — 88 ec ew ee 
702,600 Aneto Americas Telegraph | oo — Stock | 60/6 61s. 8} 67 — 69 67 — 69 67 67 a 
148,700 . o. 0. toc - . ‘ — A — i 
á 50 S Tel., 596 Mort. Deb, Stook Red. | 100 ia Re n 101 —108 101 —109 - a és 
44,000 | Chili Telephone, Nos. 1 to 44,000 6 6 «4 i 73— 8% "lü— 991 m T = 
1,982,866] | Commercial Cable Bting. 500 year 4 95 Deb. Bk. Red. Btock | 4% 4 97 — 99 $74— 994 99 13 
16,000 Cuba Tel TIER oe ee eo 10 64% b 9 TR 9 ee eo os 
4001 Direct g- T T o% E Ord, „„ „ a Tag 14 IN A N- . a ee d^ d 
12,981 t e o S ee oe * ee eo ee 
6,000 5 44 4 Bede Cum, Pref. ee 5 10 & 10 a- 9 as oe ee 
80,000 Do: 9 eo ee 50 * 100 —108 1 —108% ee ee oe 
60,7101 | Direct United Bate ‘Cab! 20 * 154— 16 154— 16 164 1533 x 
70,000 | Direct W. India ann 4$ di% Re Reg. Deb., 1 101,300,R. 100 49% 101 —108 101 —108 - s a 
4,000,000 | Kastern Telegraph, O ví Btock | 7% 1 143 —146 143 —146 145 1 UN 
2,000,000 Do. "E Pref. Btock - 100 390% 84 90 — 90 — 93 
1,848,172 Do. Mort. Deb. Stock Red. Btock 4% 4 107 —109 107 —109 1 107 . 
800, Eastern Extension, 1 and Chins Tele. 10 1% 7 14 — 14 14—1 14 4 ‘a 
762,400 Do. 4% Deb. Btock . Stock | 4 € 4% 1064—1074 1054 —107 107 : 
800,000 Panan Afric, Tel., 4 Mt. Db. , 1 to 8,000, red. 1900 100 4% 4 99 —101 100 —102 oe +1 
200,000! . 4% Reg. M. Debs. (Mauritius sy ) 1 to 8,000 25 4 96 4 100 —102 100 —102 kó as 
180,887 Glebe Telegraph and Trust... S (a 10 28 54% 140 — 114 103— 113 11 1 ci 
7 Do. do. 6 % Pref. .. ..| 10 6 % 6%: | Mi— 14 14j— 14 1443 M 
150,000 preston here Telegraph, of Copenhagen 10 124 24% 89 — 41 89 — 41 41 39 s 
aos | { Hains e Bem de {ic eq] | vo | ux qx [rie | a01 aes 
17,000 Ineo ANO an an Tele h vs 925 i 25 10 % 13 % 7 — 59 b7 — 59 s "e a 
951,127 | Marconi' ireless Telegraph . ‘ T 1 Nil Nil Nil 1 li 1 — HM 21/3 cs — à 
72,680 | Monte Video Telephone Co., Lid. Or. 8 1 3 4 $ i^ 12— 14 i- 1 vi is — i 
B6,493 Do. do. do. 5 % Pref, 1 6 6 yx — 1 3 — 1 T " 1* 
1.9.8.8 9 National Telephone, Pref, Btock Ps s ..| 100 6% 6 6 110 —112 110 —112 1113 1103 3 
,966, Do. Def. Btock a . .. | 100 44 6 5 108 —110 108 —110 109 1083 : 
15,000 Do. do. 6 % Cum. Ist Pref è s 10 6 6 6 12 — 14 19 — 14 oy, me : 
15,000 Do. do. 6 96 Cum. 2nd Pref. 10 6 6 6 10 — 12 10 — 12 d va t 
960,000 : do. 5 & Non-cum. 8rd P., 1 to 250,000 b 5 5 6 53— 57 51— 52 5 Bil o. 
$,000,000 i do. 84 % Deb. Btock Red. .. | Stock | B4 83 BA 98 —100 98 —100 994 | 9i H 
1,689,593 Do. do. Deb. Stock Red. 100 4 4 4 96 103 —105 1084 —1063 104 42 + 4 
179,813 | Oriental Telep. and lec. 1 to 171,604, foly paid 1 6 64 ity n- + lu 1 27/ ^ -~pa 
60, 000 Do. do. do. 6 96 Cum. Pref 1 6 6 6 1 1 it~ 1 25 /. is 23 
100,000 Do. do. do. 495 Red. Deb. Stock 100 eis a 4% 99 —101 99 —101 à T 
100,000 | Pacific & European Tol., 4 € Guar. Debs., 1 to 1,000 100 4 4$ 4 & 4% 101 —104 101 —101 ja ; Ld 
11,8893 Reuters 5 8 5 6 5% — 72 11— 77 e B 
60,000 | Telephone Co. of Égrpt, 43 Deb. Red. s: 100 s ii 43% | 108 —106 108 —106 1042 16 
8,201 Submarine Cables Trust : vs .. | Cert, 6 6 6 96 127 —130 127 —130 - ae 2 
. 90,000 | United River Plate Tele bone ` b 7 8 ki 1— 7 1— ü 773 bs 
40,000 Do. 6 . Pref., Nos. 1 to 40,000' 5 b b 5 96 58— 58— 5 : bs 
179,947 Do. do, 5 & Debos. Stock | 5 5 6% | 110 —113 110 —113 y 
15,6091 | West African Telegrapb, Shares 10 3 4 4% —1 91— 10 xd ; — 3 
80,008 | W. err of America, 1 to 80,000 & 58, 001 to 68, 008 2 Ni i Nil 12 — d 5 / bg 
150,000 Do. e „1 b vp ar. by Braz.Bub. Tel. | 100 4 4 4 4 101 —104 101 —1C4 ; : is 
207,980 Veram os. 1 to 207,980 | 7 7 5 141— 143 141— 14 147 1473 v 
75,000 o. a 45 Debs. 2nd series, 1906 100 b b 5% 101 —103 101 —103 hs 855 EM 
568,"?0 Do do. Deb. Stock Red. 100 4 4 4 103 —106 104 —167 106 é +1 
£8,821 | West India and Pavama de egraph .. es T 10 Ni il | ne (a— 72 1.— d 4/9 E D 
84,568 Do. do. 6% Cum. Ist Pref. oe ce 10 7%* 7 6 5 | Uu— 7 6 — 6g 64 vi 
4,669 Do. do. 6% Cum. 3nd Pref. . >., 10 Ni Ni | il Nil 4 ^j L- 5 | "e io 
— . % Do. do. B% Debs.. Nos. 1 to 1. — .. 100 | 6% ' 59, | 56% ! 59, 101 —1 101 —104 . 
N Including arrears. 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 

. 270000 Angio- . Trams, 260,008 to 9 T 6 , T 8 8 — 7 — 7 7 eii 4 
960,007 % Cum. Prefs., 1 $o 900,001. . 6 s 16 6 83 b ee a e A 
966,600 Permanent, 6 % Deb. Stock 1688 100 6 6 6 140 —148 140 —148 140 » = 
26'100 | Auckland E. Trams., 6 % lst Mort. Deb. Stook .. | 100 a 5 5 5 104 —106 104 —106 10610 - * 
100,000 Do. 96 Cum. Pref., 1 to 100,000 gs 1 ss 6 6 6 1 1 1 ne a" 

89.000 British Aluminium, O41, 2,001 v0 49,000 . 8 m * E 7 24 — 9 46/10 +i 
40,000 , Do. do. 7 , Cum um. Pret... ee eo 6 Nil Nil 7 0 7 5 — b — 6 in 
20,000 Do. do. K* 6% Oum, Prof. b Nil Nil 6% 6 % 91 534 Se 
30,000 Do. do, $4 Funding Certs. 6 T ee 4 4% 8 4— 4 RO). 78/0 | +4 
800,000; Do. do. Ist Mort. Deb. Stoch Red. Stock 6 96 b b 5% 100 —104 100 —104 1023 ia oe 
800,000 | British Columbia E. “Reil Def. Ord. Stock .. . | 100 5 6 6 6% | 115 —118 115 —118 i: » i: 
800,000 Do. Pref. Ord. Stock ee ee oe 100 ee 6 b b 96 107 —]110 107 —110 oe os ee 
115,000 Do: Cum. Perp. Pref. Stock .. | 100 ue 6 b b 107 —110 107 —110 109% 1084 ia 
240,400 Do. 4 Ist Mort. Debs., 1 to 6,260 .. 40 vs d 4 102 —104 103 —105 Hs " 41 
220,000 | Do. Mue Power Dn 1 to 9,900 100 "S ; 108 —106 108 —106 85 
188,901 Britich Electric Trao ie ON 10 8 6 6 ie im 535 — 6} 6M — 2 
1.415, 42 Do. 2 . Deb. Stock. | Stock 5 6 6 b 115 —118 112 —115 114 " —93 
410,178 | Do m Deb.B$ock Red. | 100 . age ee 43 98 — 95 93 — 95 os "U E 
100,000 Bridah Insulated and Hele 5 Cables T 6 10 8 8 8 7 — 7 642 : 
100,000 Do. do. 6 um. Pre ff 6 6 6 6 6 6} 1 61 6 533 Ke 
600,000 Do. do. 4 W let Mort, Deb. Red. | 100 4 104 —107 104 —107 . = 
212,000 F 4 2r 955 UE i 100 e 4 96 — 98 96 — 98 e vs ee 
se an : 
400,000 || TT... E 196.000) | 5 e | 6% | Nil | .. 1— i} l— 2 85. | 92/6 | +4 
1,016,868 Do. do. 4 A Mort: Deb. Stock .. | 100 V 4 4 4 96 79 — 84 80 — 85 41 
50,000 1 eth: Lindley & Co., oe ae £1 Nil Ni N ee yp 3 Ii. HA "P ei. tia 
60, Do. do. "6% Cum. Prei. 41 Nil Nil Nil s 14/6 to 15 14/6 to 1 M : B 
106,781 Peas Electrical Engineering, Ord., 5 ld 205/091 és 2 Nil Nil Nil 2496 — 8 13/9 ur 
150,000 Do. Non-cum. 6 % Pr ee 2 6 6 6 6 % 1 2 14— 2 82/6 e 
125,000: Do. 1 Perp. Deb. Stock .. | Btock 4j 43% 97 — 99 97 — 99 < i e 
,0001 Do. Perp. $nd Deb. Stock | Btook 4 4$ 4 4436 84 — 86 81 — B6 W i a 
100,000 | Buenos Ayres & Be li ES 1 to 100,000 b m 8 4 | 8 | Bh 8 S5 Sp 10J- : la 
40,000 Do. Á " 6 % Cum. Pref., 1 to 40,000 5 és 6% | 695 | 6% | Dg— Sta] .. x 
27,600 Do «B de. 1 to 1,500 6 i 64 6 % 6% 5 — 5 
817,700 Do. 6 % Deb, Block. ve o % 100 "a E 5% | 5% | 106 —108 106 —108 E 1 : 
190,000 Do. 6%, 2nd Deb. Bock. e e| 100 E 6 5 5 103 —106 103 —106 ; 
106,000 | Calcutta Trams., 1 to 105,000 .. T oe 5 - 6 8 f 8 % Bl— : H4— R . ed 
82,010 Do. 105, 001 to 187, 610 oe oe ee 6 ee ee oe 8 o A — 81 — K cé ees 1 
000 Do. 44% 1st Deb. Stock 100 5 4 44% | 106 —108 106 —108 8 A 
85,000 | Callender's Cable Construction haros Wer uis 6 | 16 1 15 104— 114 104 — 114 103 A i 
40,000 Do. do. 6% Cum. Pre b 6 5 6 x: 6 b— 6 Ko oe 
800,000 Do. do. 43 % Ist Mort. Deb. Stock Red. Stock | 43 43 43 4 1084—11 109 —111 M 5 Td 
171,222 | Cape E. Trams.,1 to 491,227 1 l 10% 5 955 1 M. 
450,000 | Castner. Kellner Alkali, 1 to 450,00 1 a 4 43, 6 18 1 l&— 15 Be 
280,211 Do. 43 % lst Mort, Deb. Stock | 100 » 43 43 43 —102 —102 » ine 
1,989, Central London Railway, Ord. Stock „Stock 4 4 4 4 86 — 88 84 — 87 87 e8 i} 
590,816 Do. do. 4% Pref. Stock ee | Stock 4 4 4 4 99 —101 99 —101 1001 e 
680,816 Do. do. Def. do, .. .. | Stock | 4 4 4 4 77 — 60 14 — 77 m -'g 
1,480,000 | City and South London Railwa e 0 5 „Stock | Bj 12 40 — 42 40 — 42 E 1. 
85,000 . & Co., EA Li so 5,00 „ pibe 1-6 8 b «s 13— 2 li- 23 87/6 ON 
o 8. 
00,000 900 of £100, &nd 901 to 11,000 of £60 Red. } | 5% * |5% * | 96 — 99 96 — 89 T is » 
A period of nine months, — 4 Quotations on Liverpool Steck Bxohange, otherwise stated all shares are fully paid. Interim dividends, — 
1 And bonus of 16s, q rom Manchesvet Manchester Share List, i ends, i 
5 „% ] ↄðV ⁵—⁴(w& — n l 


— — 


Com$imueda o» meme page. 


a, rà 


e 
Fw a 
. IT 
LJ 


LT 
` 4 


LAN 


1016 TER ELECTRICAL REVIEW. or 63. No.1491, Juwa 22 1%, 


SHARE LIST OF ELECTRICAL COMPANIES.—(0ontinued) 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. —( continued). 


Present Btock Dividends for the Closing Closing Business done | Rise + 
NAME, or Quotations Quotations week ended or 
Issue. Share. last four years. June 18th. June 20th. | June 20th, 1906.| Bal 
t 1903, | 1908, | 1904. | 1905. Highest Lowest. 

260,000 Dick, Kerr & Co., 1 to 260,000 ee ae ee oe 1 oe 2 10 * it lf Er $» | 

805,000 Do. do. 6% Cum. Prof., 1 to 805,000 .. 1 T 6 6 lá— 1 .. uu 

294,150 Do. do. 4 % Deb. Stock ee ee ee 100 ee 44 44 104 —107 ve . 

60, C00 Dublin United Trams. (1896), 1 to 60,000 ee ee 10 ee 6 6 1 14 os ° 
59,087 Do. 6 & Pref. between 1 and 60,000 10 Ws 6 0 6 1 1 $^ ; 
63,400 Do. 4 Debs. PI ee ee ee 100 ee 4 4 4 1 ee ° 

800,000 Do. „% A” Debs. v» ae 100 ee 5i 95 —100 Vs a 

B00,000 Do. af 4 u B” Deb Stock ° eo 100 oe 95 —100 ee ° 
99,961 Edison & Swen Utd., : A » abre. £8 T) 1 to 99,961 6 Nil il $ oe. "a 1? 9:4 4 
17,189 Do. "A" shares, 01—015,189 — .. | 6 | Nil Nil EL %— 8 52/6 „ ox 

BH, Do. 55 b. Stock 100 4 4 4 4 B6 — 88 xe : sí 

100 Do. 5 V 2nd Deb. Stock Prov. Certs. all pd. | 100 6 6 b b 90 — 96 T T ‘a 

112,100 ectric ction 1 to 119,1 es es AR 3 6 4 95. aa — aj 10/ * * 
81,890 Do. do. 7 Cum. Pref., 1 to 81,890 9 7 7 7 ee 2 — ee 

900,000 Do. do. 4% Perp. Ist Mort. Deb. Bk, | Stock 4 4 4 4% 88 — 91 s —1 
25,000 | General Hleotrio Co. (1900), 6 €, Cum. Pref. we 10 5 5 5 -e 91— wj . T 

300,000 e do. 4% Mort. Deb. .. | Stock | 4 4 4 4 93 — 97 | 
78,000 Gt. N. & City Rail Pref. Ord, 5A ^ 4% 1 to 78,000 | 10 A 8 4 4 81— t | 
96,000 | Greenwood & Batley 7 % Cum. Pref. hc we 10 ee 7 7 7 10j— 11 . . 

80,000 - Kair w us s Mort Dope ae se Se i wi 15 15 is " er 14 8 
enley's (W. T.), Telegrap orks, m ea <= 

900,000 Do. do. 1 Pref. ee ee 4 4 4 b1— 53 5) . 
11,978 Do. do. ort. Deb. Stock | Stock 107 —109 è . 

108,022 Do. do. rip. All paid .. R 5s sis s ad 57A— 594 € ya Vx 
60,000 | Indis-Rubber, Gutia-Percha & Telegraph Works. .| 10 | 10 1 5 10% I7 — 18 1711 T 
87,500 Liverpool Overhead Railway, Ord. ..  .. ..| 20 là M iy Nil ]ó— 17 T os +è 
10,000 t Do. do. Pref. £10 paid ee 10 6 5 b b 4 m 5 e? 5 è 

600,070 | London United Trams (1901), 1 to 50,007 .. .. 10 e 8 6 8 8— R8 813 Bl . 

899,980 Do. do. 60,008 to 100,000 (£6 paid | 10 va 8 6 8 4— 5 E : +2 

125,000 : Do. do. 14 Cum. Pref., 1 to 126,000 ee 10 ` ee b b 5 84— 93 s z i 

1,881,000 Do, do. 4 Tat Mort. Deb. Stock ee 100 eo 4 4 4 96 T 99 29 e ee 

814,016 Metropolitan Electric Trams, Defd... .. . 1 Nil Nil Nil 8 i 2 - 

600,000 e - b % Cum, Pref. ee ee ee 1 b 96 b 96 b 6 — 1 18/9 oe 

850,000 Do. 44 % Deb. Stock Reet. ee 100 oe ee 44 49 102 —104 103 . 
20,000 | Peebles (B.) & Co. 6 % Cum. Pref., 90,001 to 40,000 b ee e» 6 0 4i— 5b T - . 
24,500 | Potteries E. Tro., 20,001 to 40,000 & 50,001 to 54,500 10 e 8 5 4 1— 8 
24,500 | Do. 6% Cum. Pref., 1 to 20,000 & 40,001 to 44,500 | 10 MEL 6 5 "— 8 Bd. 

945, Do. ux Deb. Stock .. : as d ..| 100 ds 43 4$ 4$ 100 —108 d 1014 
87,850 struction and Maintenan - 19 2 $ 90 15 15 B3 — BA f ie i 

150,000? 4 % Deb. Bds., 1 to 1,500 Red. 1909 | 100 | 4 4 4 4 102 —104 5 NU e 

B,599,200 Lad i E. R., Lon., 5 % Profit . B. P og E es s 5 5 — - ; 

640,000 | Waterloo & City Railway, Ord. Stock 100 8070 8$ Bå » 100 —103 100) | 100, 
66,666 | Willans & Robinson, 1 to 80,000 & 80,001 to 116,666 6 83 8 Nil il — 1 $i 
66,666 Do. 6 & C. P., 80,001 to 80,000 & 125,001 to 141,666 b E 6 Nil Nil 21— 

246,806 | Do. 4% lst Mort. Deb. Stock ..  ..  .. | 100 as 4 4% 4% 78 — 88 


ELECTRICITY SUPPLY COMPANIES. 


14,000 | Bromley (Kent) E.L. & P., 1 to 14,000 T e» b - b * 4 96$ bb— 5 bà— BÈ i as és 
50,000 0 0. 4 % Ist. deb. B$oc eo 100 ee 44 y 4$ 101 —104 161 —104 . ee 
S7! | Brompton & Kens, Elec. Lt. Sup., Ord., 1 to 20,000 5 8 10 10 % 10 2 8 — PAS oa 1 

10,628 Do. do. 7 96 Cum. Pref. b 7 1 ; 7 T3— 8} s AS — 1 
800,000 | Central Electric Bapply 496 Guar. Deb. Btock . | 100 4 4 d 4 100 —108 xd 100 —103 is io 

80,000 Charing Cross and trand ectricity Bu ly ee b 10 B y^ 6 4 — b 4 — b oe ee oe 

a NCC CS SIME AE MEE 2 SEIREN 

$ 0 n T 0 e 7 D =. — eo 3 
,000 Do. pA 1908 ee ee oe ee b ee ez -— 4 ad 83/9 ee r4 = 
420,000 Do. do. 4 % Deb. Btock Red. es 100 4 4 4 2 4 101 —108 100 — 108 xd ee . €— 

44,486 | Chelsea Eleotricity Supply, Ord. m ds si 5 d 6 & 6 bj— 58 T ? T 
175, 000 Do. do. 96 Deb. k Red. | ee Stock 44^ D 43 108 —110 1¢8 —1 10 oe e 

70,596 City of London Elev. Lighting, Ord. 40,001—110,506 10 5 b 0 «€ 6 1 11 103— 11} 

40,000 Do. 6 % Cum. Pret., 8600. 10 6 8 88 6 124— 1 19 — 18 -4 
400,0001 Do. 5% Db. Stk., Scrip. (iss. at 115) all pd. xa b 5 5 & 5 $ 198 —196 198 —126 125 3 |. 
800,000 Do. 44 96 2n . Btk., Prov. Crta., all pd. | 100 43 43 44% 43 101 —108 101 £—108 . oe 

40,000 | County of Durham Electrical Power, Ord... .. | 2 | 4 4 570 4% | a af 883 

60,000 Do. do. do. 5 % Pref. ee b b b 6 g 5 — — eo ee ee 

80,000 " do. 6 % Pref., 40,001 —60,000 10 6 6 6 6 11j— 19i 11j— 123 12 n, 
400,0001 Do. do. d Deb. Stock p vs 4 d d 4 109 —112 109 —112 110j 1092 es 
400,000 Do. do. and Deb. Stock .. Stock 4 101 —108 101 —104 s ; +4 

80,000 | Edmundson's Electric Corporation, Ord. Shares 6 7 7 7 b 908 43 80 / i 

B0,000 Do. do. 6 96 Cum. Pref.. e ee ee 6 6 6 6 4 3 b "- 6 e 
820,000 Do. do. 43 96 ist Mort Deb. Btk 100 ad 4 hi Hi 108 —106 108 —106 104 " 

10,000 Folkestone, 1 to 10,000 ee we ee ee ae b ee % 5b— e 

10,000 Do. 5 % Cum. Pref., 1 to 10,000 ee ee 6 ee ee ee 6 6 — 6 — . 

76,000 Do. lst. Deb. Stock ee oe ee 100, eo 43 101 —104 101 —104 d 

18,000 Hove, 1 to 18, ee ee ee ee ee ee 5 ee 9 <a 8 — e. " z} 

10,000 Do. New (£6 10s. pea ee ee ee ee £8 ee 9 > 7 7 = q e SV. 

87,809 Do. 4% Deb. Btoo ee ee ee ee ee 100 ee 4 4 4 96 — 99 98 — 101 ee 11 LU 

7900 | Do. 44% Deb. Stock .. .. «. ... «| 100 $s 43 43 96 — 99 98 —101 ] +3 

91,000 | Kensington and Knightsbridge Electric Ord. Ks 5 10 1 13 10 10 — 11 10 — 1) és 

90,000 — „ o. do. 4% Deben. Stk. Stock | 4 4 4 4 98 —101 v8 —101 ` 
111,000 | London Electric Supply Corporation, Limited, Ord. 8 Ni 8 4 2 — 2 — 2 sa T 

60,000 Do. do. do. 6 % Pref... b 6 6 6 6 5 — 5 — : 5.4 T 
874,805 Do. do. 4%1st Mort. Deb. Stk. Red. | Stock | 4 4 4 4 98 —101 97 —100 xd b: ‘a —1 
900,000 Metropolitan Electric Supply, 1 to 100,000 .. " b 7 10 10 8 — 9 8 — : 

76,191 Do. Cum, Pref. 1—71,106, 88 pd. | 5 4 4 — bà ! 

990,0001 : lst Mort. Deben. Stock 4 110 —114 110 —114 
250,000 Do. & Mort, Deben. Stock Redem. | Stock 95 — 97 95 — 97 l R eo 
950,000 | Midland Electric Corporation, 44 % lst Mort. Deb. | 100 4 4 100 —108 100 —108 | T T 

75,000 | Newcastle-on-Tyne, 1 to 75,000 xs ee ee 5 i 8 8 8% 77— & 7i—- 8 , ws 15 

75, 000 Do. 5 Pref., 1 to 16,000 ee ee 5 ee b b b 96 a 6r 5i— 61 0 3 — 

10,852 Notting Hill Electric Lighting s we ee 10 6 6 7 Th 18 — 14 18 — 14 i T 

64,000 Do. do. 4% lst Mort. Deb... | 100 4 4 4 4 97 — 99 97 — 99 : x zi 

18,500 | Oxford, 1 to 96 and 407 to 18,810 „ We. Se 5 M 64 7 7 / 6i— 7 62— 6i i e 

60,000 Do. 4% Deb. Stock ..  ..  .. 100 22 4 4 4 99 —101 99 —101 is T 

40,000 | S$. James’ and Pall Mall Electric Light, Ord. .. b 144 144 144 124 104— 114 104— 113 25 + 

90,000 Do. do, 1 % Pref. 90,081 to 40,080 b 7 7 7 7 7 — 8 17— 8 2x , 
150,0001 A do. 80 Deb. Stock Red. .. | 100 84 Bj 84 96 — 98 96 — 98 5 8 

12,000 | Smithfield Markets Electric Supply, oes 5 4 4% | 4% 22— 9] 3— 9i TET e 

50,000 Do. do. o. 4% Deb. Stock Stock 4 4 4 4% 76 — 80 76 — 80 it is T 

65,000 | South London e Ord. v i 5 1 8 4 & 4 956 231— 293— B P T " 
108,700 | South Met. Elec. Lt. & Power (Ord.. ee Pe i N N 23%, i vs . 

85,868 | (Late Blackheath and Greenwich 17 % Pref... s 1 il 7 7 4 7 1 1 174— 115 " " — 5 
148,292 Dist. nel | 4$ 96 18$ Deb. Stk. | 100 a4 44 4à 44%, 108 —106 103 —106 : ; - 

60,000 | Urban Electric Supply, Ord. .. .. .. .. 5 6 b b 81— 8j 8 — 33 : as Sk md 

80,000 Do. . 6% Cum. Pref... es 8 5% 6 5 Ba — 5 4— 5 sa „ 
900,000 Do. do. 44% Ist Mort. Db. Stk. Red | 100 |. fi "m 43 100 —102 100 —102 : 5 | kx 
re Westm Mer sp i Bupply, 0 ue és : 5 1600 n i $ 101— 113 101— 113 ii | ü 

ry 0. Cum. e ee — 
(Originally 5 %—Red. to 4$ % from 81st Dec., 1906.) * 675 578 
Shares not officially quoted :—Mackay Oo e " à — ` 
t Unless otherwise stated all shares are fully paid, R di Interim dividends, 
— ——— —— — SS ä —ů— —— — —— l: ——ů—ß———᷑ ——— = — LLLA M C 


(Bank rate of discount 4 per cent. (May Srd. 1906). 
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CHITTY v. British WESTINGHOUSE ELECTRIC, &c., Co., Lip. 


(Continued from page 958.) 
WEDNESDAY, JUNE 13TH. 


Upon resumption of the case, the examination-in-chief of plaintiff 
was eontinued. He said that on November 12th, 1903, Mr. 
Wells said they were prepared to put his machine into the 
Savoy Hotel, providing an agreement was come to that day, 
but they would not pay him any royalty. If they did not come to 
an agreement, Mr. Wells said that he should order the machines to 
be built from designe which had been prepared in their drawing 
office. Up to that time witness had no idea that there were any 
such drawings. He refused to agree to their terms, and he was 
asked to sketch out his own idea of an agreement, and he did so, 
but it came to nothing. The macine he built for the Savoy Hotel 
was tested on January 29th and 30th and February 4th, 1904, and 
those tests were electrically successful. The four machines for the 
Savoy Hotel were designed by Mr. Beyer, and he had included in 
his designs the auxiliary poles and windings, the slots and the com- 
bination. The stamping produced represented the slotting put into 
the machine, and it was his system. Plaintiff proved the specifica- 
tion prepared for patenting his method of slotting, and said that 
defendants’ machines supplied to the Savoy Hotel included tbe 
feature illustrated in fig. 5 of that specification. When he went to 
defendants’ bureau about patenting his slotting idea, no one 
suggested that it was not novel to them. Defendants made 
certain alterations in their auxiliary poles, and then the combina- 
tion was exactly similar to his own. He had seen Mr. MacLean's 
specification for ventilating plates, and the two produced were 
made in accordance with that specification, and also in accordance 
with his plate as disclosed to the defendants. 'They were made of 
thin sbeet magnetic metal, and had little tongue pieces stamped 
out to hold the vanes. The difference between those plates and his 
plates was that the vanes in them were T or L-shape, whilst his 
vanes were of rectangular shape. He dealt with that difference in 
a letter to Mr. Cachemaille, and caused a letter of complaint to be 
written by his solicitors to the defendants on April 15th, 1904. An 
interim injunction was obtained in June. 

Cross-examined by Mr. Cripps, WiTNESS said he complained 
that defendants had taken advantage of his information with 
regard to ventilating plates. Hetold them that his vanes were held 
in position by little projecting pieces, punched up on tbat of the plate. 
Tbere was nothing else of any importance that he told defendants 
with respect to the vanes. Jn the two original machines at Sir 
Hiram Maxim's works he did not have the punched-up pieces at 
all. He admitted that riveting in connection with ventilating 
plates and vanes was well known, and he did not suggest that the 
original machines would give any information to the defendants 
which was not common knowledge with regard to ventilating 
plates. In February, 1903, he sent a drawing to the defendants, 
showing the method of construction of ventilating plates. It 
showed vanes in a curved form held in position by punched-up 
pieces, but that method of holding the vanes was not, to his know- 
ledge, perfectly old at the time. He was not aware of a patent of 
Mr. Westingbouse's brought out in. 1895, showing punched-up lugs. 
That specification did not show punched-up lug; but vanes. Lugs 
answered the purpose of vanes, but they were a different thing 
altogether. Witness then identified models of the ventilating 
plate, which he disclosed to defendants, of the form of plate accord- 
ing to Mr. Westinghouse’s patent of 1895, and of the plate which he 
said defendants had used in 219 machines, and of which he complained 
as being a breach of the covenant. In the first model curved vanes 
were held in position by means of lugs, and a specification for a 
United Statcs patent of 1900 of Mr. Faure, showed vanes attached 


to armature plates by substantially the same system of punched- 


up luga, 

Mr. Justice BIHAM: Supposing you had known of the Faure 
patent, would vou have suggested tbat there was any secret or 
novelty about your system? — Not in regard to the method of 
holding vanes. 

Mr. Cripps: There was nothing in any sense new in attaching 
vanes to armature plates at that date by means of lugs ?—I should 
hot like to say that. 

Further cross-examined, PLAINTIFF said that in his letter of 
May 27th, 1903, to Mr. Cachemaille, he called attention to certain 
variations in the method of attachment. "lhose variations showed 
lugs bent over on to the bottom flanges with T and H shaped 
vanes so as to keep them in place, and he said that that was the 
same as his system of having punched-up lugs with curved vanes 
held in position by them. 

Mr. Justice Bicnam: Does the advantage of "your system consist 
merely of punched up pieces out of the plate ?— Yes, for the 
purpose of holding the vanes. 

Then it boils down to this, that what you claim as the novelty 
you disclosed to the defendants, was the bolding of the vanes in 
position by punched-up pieces ?—-Yes, whether turned down 
or not. 

Further cross-examined, PLAINTIFF admitted that the curvature 
of the vanes made them more secure, but the armature was built up 
under very great pressure, and if properly built the end pressure 
would hold the vanes. 

Mr. Justice Brinam: Then why do you curve them ?—To help 
ventilation. 

. Mr. Cripps: I put it to you that they could not have been held 
in position by your method without their being curved ?—They 


v e 


could have been held, certainly. 


So that the machine would be a practical working machine? 


Certainly. 
Procceding, PrAiNTIFF said he would not admit that the method 


. of attachment seen in defendants’ 219 machines was a well-known 


method of attachment at the time. 
Mr, Justice Bio HAM: Have you ascertained that that system was 


known at the time, although not to you ?—I think there is no doubt 
that it was known to some manufacturers, but I do not know that it 
had been used. 
Then, though you knew ‘they did not know it, it was a thing 
which was known ?—Yes, it may have been known to some. 
Have you ascertained in point of fact that it had been used ? — 


No, I cannot say that [ bave. 
Have you any reason to suppose that it had been used ? I have 


no positive knowledge. : 

Mr. Cripps: You signed a memorandum saying that it had been 
decided to omit the part of the invention relating to these venti- 
lating plates, because you had ascertained they were old ? —I did. 

Therefore, what you were giving to usas information in May, . 
1908, by the diagram, was the same as the diagram it was proposed 
to attach to the specification ?— Yes. | 

And at the date of the specification you were willing to abandon 
any claim as regarded these ventilating plates on the ground that . 
they were known and old since 1900 ? — Yes. 

By Mr. Justice Bicuam: He was willing to abandon the patent 
for his plates, because he was satisfied that they were not novel. 

Further cross-examined, PLAINTIFF said he was not aware that 
the method of attachment by punched-up lugs, as illustrated in 
the Railway Journal in June, 1903, and which was similar to his, 
had been used for a very long time. He could not say that the 
method of attachment used in defendants’ 219 machines was a 
perfectly well-known method, and was used particularly in attach- 
ing flanged rails to steel sleepers. The attachment illustrated in 
the Engineer of 1897 was applied to a very different purpose, 
although the contrivance was similar to that of plaintiff. He did 
not know that the system of attachment was in common use in 


hundreds of ways. 
Mr. Justice BiGHAM: Then am I to understand that so far as 


you are concerned you had invented it ?—Yes. 

You did not get the information from any source other than your 
own brain ?—No. 

Though apparently it had been invented by a great many other 
people ?—So 1t appears. The method of attachment, plaintiff said, 
was old, though he did not know it was so at the time. Whether 
it was old or new, however, it had not been used in connection 
with ventilating plates, according to his belief. He was the first 
to suggest to defendants that it might be so used, and by making - 
219 machines with that suggestion they had broken their 
covenant. 

In reply to further interrogations, PLAINTIFF said that at the 
time his specification was drawn up in 1903 he had no knowledge 
of anything in the way of his.system of slots in auxiliary poles, but 
at the date the proposed specification was abandoned, in August, 
1903, be knew that slots had been used in pole-pieces. His object 
was to get as little distortion as possible of the lines of force, 
because distortion caused sparking in the commutator. He had 
now ascertained tbat at the time he disclosed the information to 
defendants, the system of slots was known to some, but was not 
commonly known, and he believed they were used. He, however, 
discovered the value of the slots without any information from any- 
body else; it just so happened that as in the other instance, his 
mind and somebody else's mind invented the same thing. A speci- 
fication of 1900 showed a pole-piece with slots, but they were 
differently arranged. He disclosed a special form of slots to 
defendants. The specification of 1300 showed slots, but his specifi- 
cation described a method of controlling the strength of the flux 
in any part of the pole face, which was a totally different thing. 

Mr. Cripps: Do you eay we used any special form of slotting of 
which you gave us information ?— No. 

Mr. Justice BiaBgAM: Then I do not know what becomes of this 
“slotting " point. 

PLAINTIFF: It is not the right way to put the question at all. 

Sir Ep. Carson: There is a great deal in that. 

Mr. Justice BIqahAM: If the defendants have not used a form of 
slotting that you disclosed to them, I do not know what they bad 
done wrong ?— There is notbing in that form of slotting ; it is the 
object aimed at. The slot is only the means to the end. 

Mr. Justice BraHam: I should like you to answer what you con- 
sider would be a fair question ?— My specification describes a means 
of regulating the strengtb of the magnetic flux in such a way that it 
is stronger at the sides and weaker in the middle, and the defendants 
had used that method. 

Do you now complain that you divulged to the defendants any 
specially shaped slots ?—No, I do not attach any importance to tke 
shape of the slot. 

Cross-examination continued: They were agreed that the object of 
slotting the pole-pieces was to prevent distorting of the cross- 
current and so to prevent sparking. The object of the auxiliary pole- - 
piece was to get reversal of the pole-piece quickly. In order to get 
no distortion at full load you must get the flux at full load. What 
he called the combination of the auxiliary pole and slot was a 
combination to prevent sparking in the commutator. He did not 
claim a special form of slot. The slot was simply a means to an 
end. He was claiming all forms of slots, whether they brought 
about the symmetrical or unsymmetrical distribution of flux. If: 
the defendants used any slots for any purpose, his assertion was 
that they broke their bargain. He contended that his discovery to 
the defendents precluded them from using slots for the purpose of 


preventing distortion. : 
Mr. Cripps: At this date the use of slots to prevent distortion 
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was well known in the use of dynamos?—It was not known to 
me. 

Where was your electrical education ?— My education was my 
knowledge of electrical matters gained from practical experienec. 

Were vou trained in any school or large firm ?—No, I have made 
a study of it from infancy or childhood. 

When did you become a civil engineer or a member of the 
Institution ?—I am a mechanical engineer and an electrical 
engincer. 

Are you a member of the Institution of Civil Engineers ?—No; I 
do not aspire to be one. 

You have not been trained in any particular way or in any 
particular firm ?— Yes; I have been trained in engineers’ works. 

Further cross-examined, the Witness said he was with a firm of 
mechanical engineers at Halstead for about 18 months or two 
years. He had never been with any electrical firm. He was aware 
in 1903 of the use of auxiliary poles in connection with dynamos. 
He did not claim any novelty in regard to auxiliary poles. He 
claimed novelty in connection with auxiliary poles and slots, At 
page 392 of Prof. Silvanus Thompson's work there was a portion of 
a dynamo showing the combination of slotted pole-pieces and 
auxiliary pole-pieces; but that was distributed winding. 

I put it to you that that shows a design of combination of slotted 
and auxiliary pole-pieces to prevent distortion of the current, and 
thereby prevent sparking of the commutator ?—I deny that. 

At the time you gave this information to the defendants you 
were aware of Prof. Thompson’s book ?;—Y es; certainly. 

' His Lorpsuip: You had read it ?—Not that edition, my lord. 

Which edition had you read ?—I could not give you the date of 
the edition, but it was in an earlier edition than that. 

Mr. Cripps: The slots and auxiliary pole-pieces had for their 
object the prevention of distortion and sparking at the commu- 
tator?—I can only answer that by saying it is not the object 
of the slots therein. The slots in that case are to accommodate the 
und conductors or series windings. Distortion is a secondary 
result. 

Cross-examination continued: In the first instance, his machine 
was built without auxiliary poles which it required to make it 
satisfactory. That was the machine made under the agreement of 
November, 1902. The reason it was not made with auxiliary poles 
was that the defendants wanted to handicap him by compelling him 
to execute auxiliary poles. MacLean, the head of the drawing 
department, took the drawing from the draughtsman, who was pre- 
paring them from Witness's instructions, and sent them to the 
manager of works, Mr. Loud. Under the agreement, nobody had 
any right to dictate to him how he was to construct his machine. 
Defendants said that his auxiliary poles were additions to his 
original design, but he said they were not. His original drawing 
had no auxiliary poles in it. The reason was because in July, when 
the design was advanced to that stage before he had time to go on 
and to do what he wanted, the drawings were taken out of his 
hands and put in the hands of another man. It was not true that 
Mr. Miles-Walker suggested to him that the machine would not 
work without nuxiliary poles. He had always intended to have 
auxiliary poles. His machines were completed without auxiliary 
poles, but they could be added afterwards. The auxiliary poles 
could have been made in a few days. In the machine as originally 
constructed there was room forauxiliary poles. He instructed his 
draughtsman to make the additions before the drawings were 
finished. 

His LonpsHrP: When was it that you first gave any instructions 
to the draughtsman to make any drawings with these auxiliary 
poles?—Either early in December or towards the end of 
November. 

Mr. Cripps: That was long after you said your machine was ready 
for testing ?—It was only the next month. 

Cross-examination continued: He gave the instructions to the 
draughtsman personally. He gave no instructions for the prepar- 
ing of the drawings until about the time he wrote that the 
machines were practically completed. The first drawing prepared 
under his instructions showing anxiliary poles was on December 
10th, 1903. It was not till after failure of his machine that he 
gave instructions to his draughtsman to prepare auxiliary poles. 
Defendants did not tell him that it would be necessary to have 
auxiliary poles to make the machine work. As a matter of fact, 
there were auxiliary poles in his original machine built at Sir Hiram 
Maxim's. In the turbo-generator made under his direction for the 
Savoy Hotel, the combination of the auxiliary poles and windings 
with his arrangement of slots was used. It was commenced in 
May, 1903. The drawing of the machine was designed for an 
unsymmetrical distribution of electric flux. He was at that time 
of opinion that the slots would do away to some extent with the 
necessity for auxiliary poles, The distortion would be less with 
slots and commutation would be better; but whether the addition 
of auxiliary poles would be necessary would depend upon the 
amount of output given hy the machine. If the output exceeded 
what he expected, it would be necessary to use auxiliary poles. It 
had been shown that the defendants had only used slots after they 
had been introduced by him. 

The WiTNEsS was then re-examined by Sir Epw. Carson, and the 
hearing was again adjourned. 


THURSDAY, JUNE l4TH. 


The hearing of the case was continued on Thursday, when the 
re-examination of PraiNTIFF was concluded. He said that during 
all the correspondence there was no allegation that before his dis- 
closures defendants knew of either ventilating plates, or slots and 
auxiliary poles as designed by him. : 

Mr. ARTHUR MEIKLE, 3, Delamere Terrace, Paddington, assistant 
"iectrician in the employ of plaintiff, said he was present at the 


_ preliminary tests of the two machines which were constructed at Sir 


Hiram Maxim's works, and which embodied Mr. Chitty's system of 
ventilation and auxiliary poles, and they were electrically satis- 
factory. He was in attendance at defendants' works at Trafford 
Park, Manchester, from November, 1902, till 1904, and until within 
a few wecks before leaving the works he was allowed free access to 
every department of the works, but then he was ordered by the 
general manager of works to restrict his movements to a radius of 
10 ft. from Mr. Chitty's machine. He concluded that defendants 
wanted to conceal what they were doing with the four machines 
for the Savoy Hotel then being constructed. He knew that they 
were using certain of plaintiff's inventions in those machines, and 
he told an employé named Sowerby so. Sowerby admitted that 
they were. About the same time he saw Mr. Chitty led 
out of the premises. When he was told to restrict his 
movements, Mr. Loud, the general manager of works, ob- 
served that they would be glad to have a man like him 
in their employ, though they did not want to take him away 
from Mr. Chitty. There were no machines being built with slotted 
pole-pieces when he first went to defendants’ works, but he eaw 
machines being so made some three or four months before he left. 

Mr. WYNNE, now chief electrical engineer at the Earl's Court 
Exhibition and formerly in defendants’ drawing office at Man- 
chester, said that in January, 1903, plaintiff instructed bim to pre- 
pare drawings for a ventilating plate. Defendants were then using 
plates of cast metal in one section, but in the May following he 
saw on the table in defendants’ drawing office a ventilating plate of 
stamped metal with punched projections. He communicated this 
to Mr. Chitty. 

Cross-examined, WiTNESS admitted that he had no reason to sup- 
pose that any unauthorised person was prying into his drawings 
during his absence. 

Mr. FRE DEK. NICHOLSON, electrical engineer, and member of the 
Institution of Electrical Engiueers, said he had notes of three tests 
of plaintiff's dynamo machine, and, comparing it with the ordinary 
commercial machine of the day, it was about 4j times as good as 
the other. This was due to the ventilation, combined with the 
auxiliary poles, and also the divided pole-pieces. He could not 
see that there was any fundamental difference between plaintiff's 
ventilating plate and that alleged to have been used by defendants. 
The vanes in the one case were curved and in the other were 
straight. He had secn copies of the tests of plaintiff's machine at 
defendants’ works, and he should say they were exceedingly good. 
He had seen the machines supplied to the Savoy Hotel, and they 
were provided with auxiliary poles and pole-pieces with little slots, 
but he could not say whether they were provided with ventilating 
plates with vanes fixed by punched-up pieces. 

Cross-examined, WiTNESS maintained that a six hours’ test 
justified him in saying that the Chitty machine was 44 times as 
good as others, although he admitted that defects in machines 
developed sometimes after running four or five days. They 
developed at all times. There was nothing new in punching-up 
pieces for the purpose of attachment. It was used in a variety of 
trades. 

Mr. Justice BicHam: Plaintiff's point is that it had not occurred 
to anybody to apply the device to ventilating plates. : 
Mr. ZACHARY Harris KING DON, Associate Memberofthe Institution 
of Civil Engineers, said he had been connected with the electrical 
industry since 1881, when he entered the firm of Siemens Bros., of 
London, where be was in charge of their installation of electrical 
power and works. He was now in the service of the Admiralty as 
an electrical engineer. On February 2nd he witnessed tests of the 
Chitty machines. They gave an abnormal output for a machine of 
that size and weight, attaining the maximum of 90 xw. The 
commutation was absolutely sparkless and satisfactory. The 
machines sustained the severe test of having a heavy load thrown off 
and on, and of their getting a large curtent with very low voltage. 
He had never seen such results obtained from that kind of machine 
and weight. They were well within the usual limits of rise of 
temperature allowed. He witnessed further tests on March 2nd 
this year, and they were equally satisfactory. He judged that it 
was correct to say that the weight of the machines was 1,750 lb. 
each, and comparing them, in respect of both weight, speed and 
output with machines by various well-known makers, he should say 
that the Chitty machine~ gave from 24 to 34 times the 
output of an ordinary standard machine by good makers. 
Assuming that the Chitty machine reached 75 Kw. at 1,050 
r.p.m., he should judge from the tests that the machine could main- 
tain that. Plaintiff's ventilating plate had the advantage over 
defendants’ old style, because it was made of a magnetic material, 
whereas defendants’ plate was made of cast-iron material, 
which was unsuitable for dynamo construction ; and then it was also 

an advantage to have the ventilating plate as thin as possible. 

Cross-examined, WIrxESSs admitted that so far as the armature 
itself was concerned, they could have exactly as good ventilation in 
every respect with cast-iron plates as with steel plates. The Hiram 
Maxim machines were about 24 times less in weight than the 
ordinary dvnamo. 

Mr. Cripps: Yes, and we say it is not strong enough to be useful 
for commercial purposes. 

Re-examined, WITNESS said that weight was of very great impor- 
tance for commercial purposes, and on account of its reduced size 
and weight, he thought there would be an opening for the Chitty 
dynamo for Admiralty purposes. 

Mr. SraNLEY BRIGHT, M. I. E. E., of London, said that on 
February 17th, he tested Chitty's two dynamo machines. They 
ran at various outputs up to 75 xw. with 1,060 r. p.m. The 
commutation was very good at all loads. The selling value of a 
dynamo was based mainly upon its output, and about 33 to 1 was 
the comparison between the output of this machine and an ordinary 
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There was nothing in the Chitty machines which made 


machine. 
They were, as far as he could judge, 


them commercially valueless. 
capable of commercial use. 

Cross-examined, Witness admitted that his test lasted only 
20 minutes. 

Mr. WM. ARMISTEAD, a manufacturer of dynamos, said he was 
present at the tests of plaintiff's machines on May 31st this year. 
They were tested for six hours with a load of 65 Kw., and the com- 
mutation was excellent. On the following day they were run half 
an hour with a load of 100 K W., and they went through it perfectly. 
He made and broke the circuit at full load several times without 
any trace of sparking. Since then he had put the load up to 120 kw. 
and had made and broken the circuit without the least sign of 
sparking, and without any movement of the brushes, Speaking 
from experience, he should say that it would require a machine 
24 to 3 times the weight of the Chitty machine to produce the same 
output. ‘Iwo years ago no notice was drawn to machines with 
auxiliary poles, but now there were many advertisements drawing 
attention to them. 

Mr. HENRY SAYER, examined, said he was a member of the 
Institution of Electrical Engineers, and bad been engaged in 
practice as an electrical engineer since 1881. He saw the plaintiff's 
dynamos in January last. He made tests with these machines, and 
compared with other machines they gave a very much larger output 
for their size. He thought they were machines producing about 
20 Kw., but the largest output he saw was 75 Kw., and the tem- 
perature rise was very small. That was due to the ventilation. 

Cross- examined: He considered that the divided pole-piece was 
very important in the matter of ventiiation. The most novel 
features of the machine were its excellent ventilation and its freedom 
from sparking under very heavy loads. 

At this stage the Court adjourned. 


Fripay, JUNE l5TH. 


Mr. MATTHEW ATKINSON ADAM, B. Sc., A. M. I. C. E. and E. E., of 
the firms of Dugald Clerk & Adam, and Marks & Clerk, consulting 
engineers, of 18, Southampton Buildings, Chancery Lane, said he 
had examincd the stampings of the ventilating plates of the 
machines supplied by defendants to the Savoy Hotel, and also the 
plaintiff's provisional specification of 1903 showing slots. The 
specification described improved means of distribution of magnetic 
Hux. The inventor told them that a varied distribution in the pole 
gap might be produced either by varying areas of the sections or by 
varying their relative lengths, or by Loth; and in the Savoy Hotel 
machines the variation was produced by the different width of the 
columns, and the ditferent areas underneath those columns. 

Cross-examined : WiTNESS said he did not know exactly what 
was known with regard to slots fur the prevention of distortion, 
in 1902. He had made no experiments, but he should be glad to 
have it demonstrated if he were wrong in the opinion that the 
object of the slots in the Savoy Hotel machines was to produce a 
uniform distribution of flux on the pole. Hecound not understand 
the slots producing uniform flux at no load, but, if they did produce 
uniform distribution of flux over the pole at no and high load, he 
agreed that that was not found in plaintiff's figures. There was a 
similarity of construction, whether the flux was the same or not. 
They did not get a uniform distribution of flux over the pole at no 
load in plaintiff's figures, but he did not think it was necessarily 
excluded by his language. The control of the flux might take 
place by means of the reluctances actually varying, although the 
flux might be uniform always. 

Re-exumined: Witness said he did not believe that either the 
Savoy Hotel machines or plaintift's drawings would give a uniform 
distribution of flux. 

Mr. Cripps, in opening the case for the defence, said that a 
serious allegation had been made against defendants, It was 
suggested that, having got information from plaintiff under con- 
ditions of secrecy, they had utilised it for their own purpose in 
their own business. Their answer was an absolute denial that 
they bad obtained the information, or that they bad used it. 
The issue between them eame under three heads— ventilating vanes, 
slots and auxiliary poles. There was one other matter which his 
Lordship might bave to determine, and that was the effect of the 
two agreements. Plaintiff alleged that they took information 
from them with regard to the method of attachment of the 
ventilating plates to the armature plate, and the only question was 
as to whether a certain form of attachment was first told them by 
plaintiff, and whether they used it for the purpose of their own 
business, They never denied that the two original Sir Hiram 
Maxim machines worked well. Those two machines included 
three features so far a8 ventilation was concerned, ard with none 
ot them bad defendants anything to do. It was not alleged that 
they had taken any information from plaintiff with regard to the 
relationship of weight and output, or with regard to the 
attachment by riveting. They bad not made use of 
any of the special features of the two original machines, 
but he should deny that they were special features. 
All the features were perfectly well known. The venti- 
lating vane was attached by riveting in the machines given to 
defendants in October, 1902, but at a later date, in February, 1903, 
a drawing was sent to them showing rectangular vanes of a curved 
form attached by lugs punched out of the armature plate. That 
method of attachment gave. no new information at all, aud plaintiff 
himself admitted that in 1900 a similar method of attaching vanes 
by Means of punched-up lugs had already been disclosed to the 
public. In America the defendants had been pioneers in all these 
clectrical matters, and they came over to this country with all this 
knowledge. Before plaintiff's sketch came to his knowledge, 
Mr. MacLean had been struck by the method of attachment of rails 
to steel sleepers, which he thought would have been an improve- 


ment on the method of attachment used by them. There was 
nothing new in the punched-up lugs. Defendants had perfect 
knowledge of it, and Mr. MacLean and others of the com- 
pany were inquiring as to a form of attachment with a 
flange. As a matter of fact, it was not found as satisfactory 
as was expected, and defendauts had gone back to having merely 
punched-up lugs, which themselves acted as vanes. Defendants 
had never used curved vanes; they had always uscd radial 
vanes. When curved vanes were used they had to be held in place 
by means of punched-up lugs, and, therefore, they could not use 
that form of attachment with radial ventilating vanes. Defendants 
did not believe in the curvature of the vanes; they believed the 
radial vanes were better. When it came to the question of taking 
out a patent, plaintiff was shown that they were not new, and he 
himself withdrew the idea of making any application. He had 
himself stated that what he thought was new, was not, in fact, new 
at all. What was there to prevent defendants from using a well- 
known and simple form ef attachment? The correspondence 
simply showed the extreme care they took to make certain they 
were not infringing any of plaintiff's rights. Dealing with the 
question of the auxiliary poles, Mr. Cripps said that plaintiff in 
regard to them made no claim per se, his claim was in respect of 
the combination of an auxiliary pole with slots in the ordinary 
pole. It was common ground that the object of the slots was to pre- 
vent distortion of the field, and thereby prevent sparking on 
the commutator, but their use was absolutely common long before Mr. 
Chitty became known to defendants in 1902. Mr. Miles- Walker, 
one of their engineers, would tell the jury that the Westinghouse 
Co. had made hundreds of dynamos before they beard of Mr. 
Chitty, in which they had this slotting in the pole in order to 
prevent distortion of the lines of elcctrical force ; and, if anything 
turned on the actual arrangement of the slots, they would be told 
that in the Savoy Hotel machines they did not use the slots as 
specifically denoted by Mr. Chitty, because defendants’ produced a 
uniform distribution of flux on the pole when there was no load, 
Mr. Meyer designing it with tbat intention. Then, again, the 
combination of slots and auxiliary poles was suggested to plaintiff 
by Mr. Miles-Walker, when it was found that the slots alone in the 
machines made by defendants for Mr. Chitty, were not sufficient to 
prevent sparking. Moreover, Prof. Silvanus Thompson would tell 
them that in substance they got the combination for which Mr. 
Chitty claimed in his book. Concluding, the learned counsel 
argued that there was nothing to prevent defendants from using 
knowledge known to them long before they knew Mr. Chitty, and 
they supmitted that they did know of all these matters long before 
they knew Mr. Chitty at all. The agreement between plaintiffs and 
defendants, be submitted, only referred to information not within 
defendants' knowledge, and there was not a.shadow of ground for the 
suggestion that Mr. Chitty either gave them any information under 
the three heads he had named, or that they had used any informa- 
tion derived from him for the purpose of their business in the con- 


struction of the dynamos. 
Mr. M. O. MacLean, examined, said he was a mechanical 


engineer, now in the employ of Bruce Peebles & Co., of Edinburgh, 


but formerly in the employ of the defendant company in the 
United States, and afterwards with the British Co. in England. 
Whilst in the employ of the American Co., he gave considerable 
attention to ventilating plates in armatures. The form of venti- 
lating plates used by the compauy in the States was cast- 
metal plates. Ore form very largely used, had vanes 
made of rectangular section, soldered or riveted on. He arrived 
in England and entered the service of the British Co. in 
1902, and he then continued his researches in connection with 
ventilating plates. His official position was that of draughtsman 
to the British Co., bnt he had also the responsibility of the 
mechanical designs of the machines, During the winter of 1902 a 
scheme occurred to him which was simply a copy of the construc- 
tion used on light railways where a thin piece of metal with a 
stamped projection held the tram-lines in place. He took the 
matter up with the head of the purchase department, Mr. Crampton, 
so that the latter could obtain for him the form of stamp required, 
and eventually he got them. He made some rough sketches, which 
he showed to Mr. Crumpton. A specification was afterwards 
drawn ont. He had no recollection of seeing Mr. Chitty's draw- 
ings of February, 1903, showing the lugs striking up. As the 
company's draughtsman, Mr. Chitty's drawings would pass through 
his hands in a formal way. He did not take the method of attach- 
ment sbown in his drawings from Mr. Chitty's design, Me 
examined Mr. Chitty's design of 1904 after the dispute had arisen, 
In 1902 the system of attachment by punched-up lugs was known 
to him, but he had never seen a system of attachment like Mr. 
Chitty’s. He did not know whether it was common practice 
in America, but it was common practice, he understood, on 
the Continent of Europe. He saw the Hiram Maxim machines 
plaintiff had sent to the works. Mr. Chitty made no communica- 
tion to him regarding ventilating plates. Defendants, he knew 
now, had not procecded with an application for a patent on his 
specification, There was no truth in the suggestion that Mr, 
Chitty’s drawings were taken away from him before he could put 
in the auxiliary poles. — Chitty's original design did not provide 
for auxiliary poles, 

Cross-examined by Sir Epwarp Carson: The use of ventilating 
plates in the armature was certainly an important matter. He and 
others bad been interested fora long time in getting the best and 
cheapest form of ventilating plate. Mr. Letall, a member of the 
Westinghouse patent bureau staff, had suggested to him that he 
might patent his invention. The patent bureau were in constant 
communication with the company. 

Re-examined: If his invention had been patented it would have 


belonged to the company. 
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His LonpsurP: In your opinion would this specification, which 
was drawn up by Letall, have ever come into existence if Mr. 
‘. Chitty bad not been on the premises ?— It certainly would. 

I am drawing attention to the specification Letall drew out. 
You know all the cireumstances of the case in that particular con- 
nection, and I want to know from you your opinion whether tbat 
specification would have ever come into existence if it had not been 
that plaintiff came on to the premises with information as to venti- 
lation ?—It would. 
specification. 

Mr. W. D. CRUMPTON, examined, said he was purchasing agent for 
the defendant company at their works at Manchester. He 
remembered the last witness asking him to procure materials for 
the ventilating plates. The first written communication was dated 
April 24th, and the first verbal communication was, he thought, at 
Christmas, 1902. : 

Mr. M. B. MouNTAIN, a member of the Institution of Electrical 
Engineers and managing director of Mountain & Gibson, 
examined, said in March, 1902, he joined the staff of the 
defendant company, and he left in October, 1904. He was in 
the works at Trafford Park. He remembered a discussion taking 
place between himself and Mr. MacLean with regard to H and T 
sections in December, 1902. 
miud some improvements in ventilating plates. They had great 
difficulty in getting anything like the sections they wanted. 

Cross-examined : The only thing Mr. MacLean asked him to get 
was three sections of steel. None were produced until after April. 

At this stage the Court rose. 

( To be continued.) 


— 


F. A. GLOVER & Co., Lrp. v. THE DELTA METAL Co., Lp. 


Mr. Epwarp PoLLOCR, the Official Referee, on Friday last, after 
hearing a great deal of detailed evidence in this case, reserved 
judgment, The facts of the case have been fully reported if a 
previous issue. * 


DUDLEY CORPORATION v. DUDLEY, STOURBRIDGE AND DISTRICT 
ELECTRIC Traction Co., LTD). 
On Tuesday Mr. Justice Swinfen Eady gave judgment in this case. 
His LonpsuiP said that the proper basis of value was that put 
forward by the Corporation upon which the arbitiator awarded 
£16,548, and he ordered the company to pay costs. 


U 


UNIQUE BOILER HOUSE PLANT AT 
MESSRS. VICKERS, SONS & MAXIM'S 
NAVAL CONSTRUCTION WORKS, BARROW- 

| IN-FURNESS. 


IT has long since been recognised that the existence of the Empire 
depends upon our ability to maintain sea-power. In this connection 
the works of Messrs. Vickers, Sons & Maxim, Ltd., more than equal 
to several of the Government establishments, have an absorbing 
interest. This company stands almost alone in being able to meet 
the demands of a nation in the supply of the weapons of warfare, 
afloat or on land, with its steel-making, gun-building, and armour- 
plate works at Sheffield; its ship-building, engineering and 
ordnance establishment at Barrow-in-Furness; and its extensive 
gun factories for quick-firing, field and automatic guns at Erith and 
elsewhere. | 

From the raw material, without aid from any outside source, 
Messrs. Vickers, Sons & Maxim produce a modern battleship with 
all its munitions of war. 

In 1897 the company purchased the works of the Naval Con- 


struction and Armaments Co., Ltd., at Barrow-in-Furness, com- 


prising a freehold shipbuilding yard and engineering works 
equipped with modern plant for the construction of all types of 
vessels, uaval and mercantile. Since then it has more than doubled 
the capacity of the works, and, as in the other establishments, has 
adopted electricity as the motive power ; the following is a brief 
description of some of the plant installed in the boiler house of the 
new electric generating station. 

The overhead storage bunkers and complete coal and ash 
handling plant, including the mechanical stokers, were all manu- 
factured and erected by Messrs. Ed. Bennis & Co., Ltd., Little Hulton, 
Bolton, and 28, Victoria Street, S. W. 

The boilers are ten in number, of the Lancashire type, 8 ft. in 
diameter by 30 ft. long, each baving two furnaces 3 ft. 2 in. 
in diameter, fitted with ''Bennis" patent machine stokers and 
cómpressed-air furnaces, in which it is possible to burn the low 
grade slacks used by manufacturers in the district. As evidence 
that it is well worth while to burn this low grade fuel, it should be 
mentioned that a maximum duty is obtained from the boilers, the 
evaporation being equivalent to 10 1b. of water per sq. ft. of heating 
surface per hour; and the boilers having a good natural draught, 
combustion is carried on at the rate of from 40 lb. to 60 1b. of fuel per 
sq. ft. of grate area. One of the main advantages claimed for 
the compressed-air furnace is that the benefit of natural draught is 
obtained together with a pressure under the furnace grate; the 
draught over the furnace is — à in. water gauge, and under the 
grates the air is issuing into the fire at + 2 in. water gauge, equal 
to a draught of — 14 in. water gauge. All the air for combustion 
depends upon that forced up the blower by the steam jet. 

An automatic damper is fixed on the boilers which controls the 
functions of the steam-raising portion of the boiler house plant. 


Mr. Chitty gave no information as to the 


Mr. MacLean told him he had in his 


By means of this damper steam can be kept at constant pressure, 
as the whole plant is automatically thrown in or out of gear within 
the variation of 4 lb. steam pressure. The device consists of a small 
4 in. diameter gur-metal equilibrium valve, fixed in the main 
steam pipe, which is provided with two small connections, one 
being a small exhaust to the atmosphere and the other a live steam 
connection to an hydraulic valve, the latter working the various 
portions of the controlling apparatus. The hydraulic valve may be 
described as a cast-iron base, in which is a well about 8 in. in 
diameter and 1 in. in depth. Immediately over the well is fixed 
and held in position by a cast-iron column an india-rubber 


diaphragm 2 in. in thickness. On the top of the india-rubber 
diaphragm is an ordinary cast-iron mushroom valve, on which is 


cast a projection for engaging with a bell-crank lever. The bottom 
member of the lever is about 30 in. long, and is fitted with a 
counter-poise or balance weight, the weight being always taken on 
the projection on the mushroom valve. The point of contact is 
about 5 in. from the fulcrum. 

The well under the india-rubber diaphragm is in the commence- 
ment filled with water, and the diaphragm forming a stout joint it 
avoids any possibility of leakage. 

.The vertical member of the bell crank is coupled through an 
adjustable connecting rod to a lever fixed on the main swivel 
damper at the exit of the economiser, just before the waste gases 
pass to the chimney. Signal wire connections are also taken from 
the vertical member and laid over a series of pulleys to operate a 
butterfly valve that is arranged for controlling the steam to the 
furnace, jets. A similar signal wire communication is made to a 
sliding strap-fork tackle, the pulley of the electric motor being wide 
enough to allow of the use of a pair of fast and loose driving pulleys 
on the line sbaft. 

In the first place the equilibrium valve is adjusted to the desired 
boiler pressure. Whenever this pressure is reached the valve is 
raised off its seat, and a small quantity of live steam is allowed to 
pass down a 4-in. steam pipe tothe hydraulic valve, where, through 
the medium of the water, the diaphragm is gently dilated ; it raises 
the mushroom valve, the projection of which is in contact with the 
bell crank, and thus the bell crank slowly moves over, eventually 
shutting the exit damper from the economiser, cutting off the 
supply of steam from the furnace jets, and simultaneously pulling 
the belt on to the loose pulley. By this means the whole plant is 
put out of operation until the pressure has been lowered, say, 4 lb., 
when the reverse operation takes place. : 

The chief point in this automatic contro! is economy in working, 
as it operates quite independently of the human element, which is 
a very important factor in the case of careless firemen who neglect 
to keep the steam at its normal working pressure, and, even when 
the boilers blow off, often forget to close the dampers, thereby 
wasting fuel. The exit damper of the economiser is closed, so that 
the heat is backed up in the damper flues and economiser. If the 
slide flue dampers next the boilers were closed, the chimney having 
a temperature of between 300° and 400° F., the draught due to this 
would cause cold air to find its way through any and every possible 
source of leakage into both the main flue and the economiser, in a 
short time reducing the temperature of the latter. 

We are informed that this device in itself has in many cascs been 
responsible for a saving of 5 per cent. in fuel, and it enables a 
maximum amount of plant to be looked after by a minimum of 
labour. 

Returning to the main lines of the installation, the fuel is fed 
into the mechanical stoker hoppers from a large overhead coal 
storage bunker, substantially built of mild steel plates carried on a 
strong steel superstructure. The shoots from the bankers project 
into the mechanical stoker hoppers, and as the fuel is used, it 
gravitates down from the overhead coal store into the hoppers, 
replacing that which has been consumed. The capacity of this 
bunker is 35 tons per boiler. ö | 

Parallel with the length of the boiler house runs a railway on 
which the trucks containing the fuel are brought to the boiler 
house. The contents of the 10-ton hopper coal trucks are discharged 
into a dumping bin built on one end of the boiler house and 
immediately under the rails. From the bin the coal is elevated 
through a height of about 50 ft. by means of an elevator which 
delivers it through a shoot upon one end of the bunker distributing 
oonveyor. This elevator is of the Bennis“ improved type, and 
is capable of handling fuel at a rate of from 20 to 30 tons per hour. 
It is substantially formed of two trunks, each built up out of two 
10 in. x 3 in. channels plated together to form a box square. 
The trunks are strongly braced together, rendering the elevator 
self-contained. A rotary feed and agitator is fixed between the 
bottom of the dumping bin and the boot, for the purpose of ensuring 
a constant feed to the elevator buckets, and to prevent the full 
weight of the fuel in the dumping bin from coming upon the 
elevator buckets with the consequent risk of jamming. . 

The distributing conveyor is of the standard Bennis" patent 
U-link type, and conveys the fuel, delivering it through a series of 
openings, to any part of the bunker where it may be required. 
Cut-off slides with operating gear are fitted to the conveyor open- 
ings, easy access to the gear being rendered possible by means of a 
gangway secured to the side of the bunker. 

For handling the ashes a similar conveyor to that used for the 
conl is fixed in a culvert running parallel with a trench underneath 
the boiler house floor plates. Opposite each of the boilers isa 
cast-iron shoot, through which the clinkers are discharged upon 
the chain conveyor. The ash conveyor delivers its contents to a 
conveyor similar to that used for the coal, which raises them 
through a height of 16 ft. Delivery is through a shoot into a cast- 
iron storage tank carried on a steel structure, the bottom of the 
tank being arranged at such a height that the contents can be dis- 
charged into carte through a series of radial cut-off valves. 
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This arrangement is economical both in labour and the floor 
space. 
The whole of the plant is driven by three electric motors, the 
power required for the chain conveyor and elevator being 4 B.H.P., 


for the coal conveyor 4 B.H.P., and for the mechanical stokers and 
main coal elevator 10 B. H. p. 


———— à 


A TELEPHONE RELAY. 


, Bx JOHN TROWBRIDGE. 


Wits the view of accomplishing two results, I have constructed the 
following form of telephonic relay. The results to be attained 
are as follows: — First, the prevention of the reaction of the 
magnetic parts on the microphone so as to obviate the 
excessive roaring or “growling”; secondly, to provide means fora 
separate adjustment of the magnetic moving parts and the trans- 
mitter. This separate adjustment is evidently highly desirable ; 
for the part moving in the magnetic field may be in a suitable posi- 
tion for the greatest sensitiveness, while the microphonic contact 
has not a suitable contact pressure; and any disturbance of adjust- 
ment of one of these parts of the apparatus disturbs the other. 
In accomplishing thesc results, the fact came out with great clear- 
ness that the separation of the microphonic contact by means of an 
air chamber from the magnetically moving parts, a separation 
claimed by many inventors, is inoperative unless there is a better 
sound-conducting medium between the microphonic contact and 
the vibrating part in the magnetic field than the layer of air. In 
fact, the layer of separating air is incapable of transmitting the 
feeble vibrations of a telephone diaphragm sufficiently for relay- 
ing; while a suitable solid sound-transmitting support to the 
microphone in contact with the edges of a diaphragm actuated by 
the movements in the magnetic field, transmits such vibrations very 
efficiently. This is an exemplification of the fact that a person 
partially deaf, can hear if the vibrations are conveyed to the ear by 
contact with the supports of the ear. 

Considering thus the principles involved in the construction of a 
practicable telephonic relay, I have invented the relay described 
below; a relay in which the barrier of undesirable “growling or 
roaring " is obviated; and a relay which permits of the desirable 
separate adjustment of magnetic parts and microphonic parts. 

The relay consists of a small coil with a laminated iron core 
which is balanced by two small diapbragms in a balanced magnetic 
field: the telephonic currents to be repeated or relayed enter the 
little coil and disturb the magnetic balance in the magnetic field. 

In fig. 1. 8 s represent the poles of the magnetic field, o the 
moving coil actuated by the telephonic currents to be relayed, a 
and B the supporting diaphragms, p E sound-communicating support 
of the microphonic contacts or transmitter. This can be a heavy 
disk; in some experiments I have used a brass disk 4 in. thick, and 
have relayed loud and articulate speech. 'The main features of 
this relay are these: The magnetic field acts both in the direction 
toward B as well as toward A. 


Fia. 1. 


The second important principle is the freedom of the central 
portion of the diaphragm a from the pressure of the transmitter T. 
The third point is the transmission of the vibrations of this 
diaphragm 4 by means of the sound-transmitting support of the 
transmitter to the transmitter T. As I have already said, the air 
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* Abstract from the American Journal of Science, May, 1906. 


enclosed in the chamber D » plays a very small part in the trans- 
mission of the vibrations of the diaphragm 4. A proof of this 
important fact is as follows:— — 
ri Fig. 2 represents a front view of the support D x€ of the 
transmitter, which in this case consisted merely of a metallic bar. 
Fig. 3 is a side view of this case. Here the air space between the 
transmitter and the diaphragm 4 is not enclosed, being open on 
both sides of the bar, which i8 connected at its edges with the 
diaphragm a. The transmission of speech in this case is loud, 
while if the connection at b and E with the diaphragm is removed 
and the bar upon which the transmitter rests is in the same position 
parallel to the diaphragm a, a very feeble sound is transmitted 
through the intervening air. 

One can, therefore, adjust the transmitter without bringing a 
pressure upon the most sensitive portion of the diaphragm a, its 


D 


D 
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centre, aud without disturbing the adjustment of the moving 
coil c. "The relay is very sensitive; it is loud, and the articulation 
good. Moreover it is free from the objectionable growling or 
enhancing effect of the crepitation of the microphonic contacts 
on the vibrations of the magnetic portion of the relay. 

The engineering problems connected with loading telephone lines 
are most interesting, and when completely golved may obviate the 
use of relays, and telephonic engineering may go through a phase 
analogous to that of the Morse telegraph, in which, as I have said, 
the telegraphic relay is subordinate in importance to good 
conducting lines. Nevertheless we have not reached tbis point 
yet, and the cost of a relay is practically nothing in comparison 
with the enormous expense of a loaded line. The relay, described 
in this article, seems to me to be an important solution of the 
problem of the telephonic relay. 


THE MURRAY PRINTING TELEGRAPH. 


THE accompanying photograph shows the Murray automatie page- 
printing telegraph as installed in the Head Telegraph Office at St. 
Petersburg, the inventor himsclf appearing seated at the table. 


THe Mupray PRINTING TELEGRAPH AT Sr. PETERSBURG. 


The system is working between St. Petersburg and Moscow, as our 
readers will remember from the descriptive account that appeared 
in our May 4th issue, page 739. 


Gravesend Electric Lighting.—The T.C. has reduced 
the price of energy on the flat rate by 4d. per unit. 


CO"- 


; ; other authority in London, and that was as to the Electric 

I. C. C. Electric Supply Bill. Lighting Order; under which it was at present su plied by the 
(Continued from page 959.) Charing Cross Co, and the City of London Co, Their time for com. 

l pulsory purchase came on as early as 1913, so that in Seven years 

WEDNESDAY, JUNE 137TH. l from the present time it would be in a position to acquire the 


just over dar Forme dean rid The lar four cost would only Dob allow anyone io, without it, In the City im remi i 
athe dE p £10, ine land and buildings were provided, = rat due upp f ae 761 Ad dij e pe de 
Witness Ps xis d with € them 5 755 pores ay d T bs mains. It was recognised last year by the Promoters of the 
put iu 8 y | Which had been Administrative County Bill that there would be no demand for 
Mr. J. SOMERVILLE HiGnBrFIELp, chief engineer of the Metro- 
politan 11 Supply Co., was then called, and said that, in his ai 
opinion, the requency of 25 cyeles adopted by the L. C. C., was : . j i 
quite unsuitable for any genera] supply. Tt 914 be transformed, aad n Waterloo, the City and Sonth London, the Metropolitan, 
Pat by rotary „ only, and while it could be used for motors : | 
in large wor „de understood that that was a class of business in; : i 
: 2 forms of administration for vast industrial undertakings, the best 
which the I. C. C. were not Proposing to undertake. The only ofall had been found to be private ownership; next to that, com. 


whole of London. In distributing alternating Current, the current 
which was distributed at 50 cycles could be much more cheaply 


great Enowledge, and, in addition, 4 very great deal of courage— 


that the Present was the right time for stereotyping a great courage to dare to qo what Mr. Merz bad told them had already 


| cen done, and what he ventured to think, seeing the progress of 
evidence, Me paete of London: to E dise e Of ae z electricity, would happen more and more in future— the courage to 
system used in Switzerland ring the last fey "E 7 Scrap any portion of the works which had become, not obsolete, but 
it had been very much develo, ed, and 3 scheme had 1 long before it had become obsolete. That could be done by thote 
Started to supply over 110 css M ressure of 58.000 So e who had an intimate knowledge, and who bad not the fear of the 
had v carefuil considered that; x b 2 th it not i taxpayer behind them. Therefore, he contended the L.C.C. wag 
wad y Js em, because with i not on not the body to which such an undertaking onght to be entrusted. 


Learned counsel then went on to deal with the debt of London, and 
coming back to a consideration of the scheme, pointed out that the 
C. C. was by no means unanimous in its adoption of the scheme, 
and remarked that the Finance Committee, under Lord Welby’s 
chairmanship, had warned the Council about incurring additional 
responsibilities. 


j , : : : The CHAIRMAN of the Committee asked if in the purchase by the 
Witness produced Sections of cables built for Working at 120,000 City of the undertakings of the two companies the power stations 


volts and other pressures, would be included 
lr. C. TT SPARES, engineer to the County of London Electric Sir RALPH replied that that was so They had power to acquire 
ply re ds was aleo called, and S tue a8 his opinion that both the power stations althoogh they were outside the City of 
ey undesirable to set up this new standard of 95 London boundar Continuing, Sir Ralph compared the L.C.C 
cycles. He thought the er, Panies could do all that was necessary Scheme with that of the Administrative Co. The voltage proposed 


if they had extended powers, 
z : by the L. C. C., he said Was 6,600. Last year Mr. Merz proposed 
Ir. BALFOUR Browne, K.C., then addressed the Committee on 12,000, nnd. this year he was not content with anything less than 


behalf of the petitioning Companies. The companies which he i i 
; 20,000 volts. Therefore they found the L. C. C. starting with a 
epresented had, he Said, embarked BY icone and had Scheme which was already antiquated. Again, the whole com. 


pleted scheme of the IC. would provide only some 65,000 or 
been put forward as a Bill Which was not competitive, but that was E cud moe ME ner pis 9 8 . dd o Do 


vision was not made for the manufacturers, In conclusion, he 


ommittee not to pass the Bill, or, if it should pass, to 


iud ni would touch it. Why should they? If, on the other Mr. FREEMAN K. C., then replied for the L. C. C. He said that 
ot "London sentitur of 4 5 . belonging when patepay 5 what struck him very forcibly in reading the case which had been 
Would not be allowed te end i f e " pn p 1 Put against the Bill was that they had had two rival theories of 
London Parliament would be for di pis iie, C oe P he criticism, which were to a large extent mutually self-destructive, 

: nai to give the une other They had had à certain amount of criticism which was represented 


powers, and this would mean the ruin of tho companies he repre- b in; . , Fin 
i - ; : y the Administrative Co.'s case ; they had a certain amount which 
sented. Were the Committee convinced that the Council could Was represented by the local authorities and some of the companiea, 


| ; : and they had a third Opposition, which was partly one and partly 
attempt be did vr n Y d 2 e pies peT en an the other, and was represented by the companies for whom his 
p y an unfair attempt—to 7; ead the Com. friend, Mr. Balfour Browne, appeared, As regards the Adminis. 
trative Co.'s scheme, what they said was this on the broadest pos- 
sible lines :—That there must be a central supply if they were to 
supply cheaply; that that supply should be from as few stations ag 
possible; that those stations should be selected with the greatest 
> . : facilitics as to water carriage and distribution ; and that the area 

the Committee, be asked, allow the County Council to put their should be large cnough to enable an economical supply to be given, ' 
That was, broadly, the principle of tlie Administrative Co., and it 
a B e was also the rinciple on which the L. C. C. proceeded too. But 
. E n dis biy 15 e band Panics 5 when be fused to the loca] authorities and the companies’ cages 
said that instead SE hace the Council behi dt "i 5 © he found that their altitude was exactly the reverse. It Was an 
for the companies t t A houlder to gl dd ae k 8 attitude of non possumus, They said: “Do not bring in this large 

were able 10 ó ; He . E 1 ke 1d i as ne knew they scheme; have things as they are; we are perfectly capable of doin 

supply of elect; ; NE. anes 10 al would tend to an efficient the work: we can supply in our own district as Parliament intended 
Pl of electrici y tor London, and one that would be Just to the we should, and that we should ultimately be possessors of the 


companies, THURSDAY JUNE l4ru Works. . Do not do anything to interfere With us, and do not come 
: l into competition with us.” That was the attitude taken up last. 
Sir RALPH Litter, K. C., addressed the Committee on behalf of year against the Administrative Co. 's Bill, and it was the attitude 
the opposition of the City Corporation. The City, he pointed out, Which was generally taken up by the local authorities who appeared, 
Was the only municipal authority in London Which poscessed certainly in the first house, in a united opposition against the Bill, 
absolutely full municipal Powers, and it was therefore in a different and it was the attitude of the City Corporation. They were two 
category from the Borough Councils. The Corporation had given lines of Opposition which could never meet, becanse whatever was 
very great care to the consideration of the question of the electric conceded to the Administrative Co. must necessarily be contrary to 
Supply, for it had peculiar means of considering it by reason of its the proposals of the loca] authorities, and vie rsd. Learned 
Constitution, The City represented the commerce and trade of the counsel dealt with the Opposition of the various companies in 
heart of the Empire, and naturally would give particular attention detail, Loing at great length into the case of the Administrative Co. 
to anything which was likely either, on the one band, to advanco He concluded his argument by saying that the point of the L. C. C. 
that trade or to injure it. The City paid ith of the rates of the was this, They believed that the Bill was one which would, if 
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assed, act as a stand-by without taking business from the people 
who had at present acquired the right to do it. They believed 
that it would be a publie, a municipal, and even a national ad- 
vantage; and because it was the only tangible scheme now before 
Parliament he asked the Committee to pass the Bill. 

At the conclusion of learned counsel's speech, the CHAIRMAN said 
that the Committee proposed to take some independent evidence 
which would be submitted to them on Tuesday. They might also 
have further evidence brought before them by the Admiralty and 
by the Board of Trade. The Committee would be at liberty on 
Wednesday, if arrangements could be made for visiting the Green- 
wich station. It was understood that the Committee would visit 
the station about noon. 

The Committee then adjourned until Tuesday. 

: (To be continued. ) 


London Outer Circle Railway. 
(Continued from page 959.) 


On Thursday and Friday last week several witnesses were called 
on behalf of the opposition of the various railway companies. The 
evidence tended to show that in the opinion of most of the witnesses 
the line would not be successful commercially. 

Sir FREDERICK HARRISON, the general manager of the London 
and North-Western Co., said that the line was not laid out to earn 
£415,000 from passenger traffic by the year 1911, Such athing was 
not at all probable, and even if the passengers coming into London 
by half-a-dozen lines were transferred to the proposed line, still 
the proposed outlay would not be justifiable. 

Mr. VINCENT HILL, of the South-Eastern and Chatham Co., and 
other witnesses gave similar evidence. 

Mr. J. SMITHER, accountant to the North London Railway, gave 
some particulars of the early history of that railway. His view 
was that the present project was far in advance of its time. 


MONDAY, JUNE 18TH. 


Mr. Moon, K.C., addressed the Committee on behalf of the 
Great Westera and Midland Companies. On the question of the 
financial aspect of the scheme, he said that no assurance could be 
found that tbe capital would be raised. Lord Avebury's name 
had been mentioned in the-matter, but when his Lordship came 
and gave evidence, it appeared that be was only an ornamental 
witness. 

The CHAIRMAN observed that it was not merely as an ornamental 
witness that Lord Avebury gave evidence. He had spoken of the 
public advantage of the scheme. 

Mr. Moon, continuing, said that in any case Lord Avebury’s 
evidence had not advanced the promoters’ case. All that he had 
done had been to give the financial gentlemen connected with the 
scheme good characters. But there was no evidence to show that 
those gentlemen were really backing the scheme. No one had 
expressed his intention of supporting the scheme financially. 


The CHaiRMAN remarked that taking the financial evidence by 


itself, they felt that that evidence was such as would satisfy them. 

Mr. Moon said that if the Committee did not wish to hear him 
on the question of actual finance, he would confine his remarks to 
other matters, but he wished respectfully to remind the Committee 
tbat no witness had said definitely that he would financially 
support the scheme. Really the whole project was a wild cat” 
scheme. The promoters, if they got their powers, would go to the 
other railway companies and say, Here is a cat which will scratch 
the eyes out of your company ; what will you give us for it?“ 

The CHarRMAN said that if another company took over the 

scheme and carried it out the public would get the railway. 

Mr. Moow said that there was not much chance of any company 
carrying out the scheme. 


The CHainwxAN: But the cat into somebody's 


must jump 

Mr. Moos: Not necessarily. All the promoters wanted was a 
scheme which they could dispose of. He asked the Committee to 
put an end to this cat before it got its eyes open. 

Mr. Grant, assistant general manager to the Midland Railway 
Co., was then called, and went at some length into the methods by 
which goods w ere transferred. from the northern lines to those on 
the south of the river. If constructed the line would not be 
made use of by the Midland Co., as they had joint interests with 
other companies in existing means of communication. No com- 
plaints had been made, und the companies were well able to pro- 
vide forany exter.-iou of traffic. There was no prospect, that he could 
see, of the proposed line earning £250 per mile per weck. While 
the proposed line would do no good to thc Midland, he did not think 
it would do much harm. | 

By the Cuainman: It was an attractive scheme at first blush, 
but when one came to look into it its real nature became evident. 

Mr. Goopav, general manager of the Great Eastern Railway 
Co., formerly general manager of the L. B. & S.C. Railway, also gave 
€ vidence. 

(To be continued.) 


Derbyshire and Nottinghamshire Electric Power Bill.— 
This Bill came before the Unopposed Bills Committee of the House 
of Commons on Thursday last week. The measure is promoted for 
the purpose of alte - ing and reg lat ing the capital and borrowing 
powers of the company; to extend the powers of the company for 
the supply of energy within their statutory area; to make agree- 


ments with local authorities, companies or others for the supply 
of electricity, and for other purposes. It is provided that the 
directors of the company may, if so authorised by a general meeting 
of the company, raise such portion of the capital authorised to be 
raised under the Act of 1901 not exceediug £500,000 in the same 
manner, and subject to the same terms, &c., as if such portion of 
capital were additional capital. The company also take power to 
lay electric lines, cables, &c., above ground within the area of 
supply, And to enter into contracts for supplying current in bulk. A 
further clause relates to the purchase of part of the Nottinghamshire 
and Derbyshire Tramways. Mr. Bell, the Parliamentary agent, in 
the course of his explanation of the Bill, said that he understood 
that a Bill had been sanctioned allowing 10 per cent. commission 
for the underwriting of the capital of a company.—The Chairman 
remarked that the Committee considered that that commission 
should be cut down to 73 per cent. 

Petitions.—The British Electric Traction Co. and the Yorkshire 
Electric Tramways have lodged a petition against the Gomersal 
Electric Lighting Order in No. 4 Confirmation Bill. The Twicken- 
ham and Teddington Urban District Councils are petitioning 
against the Twickenham and Teddington Electric Supply Bill. 

Haslingden Corporation Bill.—The Police and Sanitary 
Committee, presided over by Mr. J. W. Wilson, which has con- 
sidered the Bill promoted by the Haslingden Corporation, has 
found the preamble proved. Amongst other matters the Bill pro- 
vides for the reconstruction and electrification of the existing tram- 
ways and for working arrangements with the Corporations of 
Accrington and Rawtenstall. The extracts in the Bill were £38,000 
for the purchase of existing tramways, £12,000 for reconstruction, 
£25,000 for new tramways, £25,000 for equipment, and £3,000 for 
the purchase of motors. The Committee allowed eight years for the 
completion of the new tramways to be authorised by the Bill, 
having regard to the fact that it was not expedient that they should 
be commenced until the existing tramways in the borough had been 
acquired by the Corporation and adapted for working by electric 
traction, and to tbe desirability of testing the traffic on the new 
routes by means of motor-omnibuses. They further fixed 25 years 
for the repayment cf the sum necessary for the purchase of the 
existing tramways ; 30 years for the money necessary for the recon- 
struction and the construction of tramways, 20 years for the £12,000 
for the electrical equipmegt, and 10 years for £8,000 for rolling 
stock. 

Electrie Lighting Provisional Orders (No. 3) Bill.—When 
this Bill was before the House of Lords on 15th inst. it was com- 
plained that Provisional Order procedure was very unsatisfactory at 
present. Neitherthe Bills themselves nor the amendments affecting 
them had been circulated among members of the House. It was 
resolved to postpone further consideration of the Bill. 

Electric Lighting Provisional Orders (No. 5) Bill.— This 
Bill was considered by the Unopposed Bills Committee of the 
House of Commons on Thursday last week. The orders with which 
the Bill deals are as follows :—Bude, Camberley and District, East 
Barnet Valley, Exeter (extension) Frome (amendment), Higham 
Ferrers, Rushden and Wellingborough (Rural District), Mid-Durham, 
Wealdstone, Wisbech (amendment), and Yardley (amendment), 
The Bill was ordered to proceed. 

Electric Lighting Provisional Orders (No. 6) Bill.—This 
Bill was also before the Unopposed Bills Committee of the House 
of Commons on Thursday last week. The two orders with which 
the Bill deals are those of Eastwood and Cathcart and Kilpatrick, 
both of which are granted to the Strathclyde Electric Supply 
Co., Ltd. The Bill was ordered to proceed. : 

Wireless Telegraphy Bill.—In the House of Lords last Friday 
this Bill was read a third time and passed. 

The Working of Electric Trains.—A member of the House 
of Commons asked on the 14th inst. whether the B. of T. considered 
it satisfactory to work electric trains with only one man in the 
motor-cab. It reply it was said that there had not been any 
accidents arising from this circumstance, and there was no reason 
for regarding that system of working as dangerous. 

Buenos Ayres Grand National Tramway Co.’s Bill.—This 
measure, which deals with arrangements in regard to the arrears of 
dividend on the preference and second preference shares, and with 
the rearrangement and increase of the capital of the company, was 
considered by the Unopposed Bills Committee of the House of 
Commons last weck. 

Second and Third Readings.— In the House of Commons on 
Wednesday, June 13th, the Southport and Lytham Tramroad 
(Extension of Time) Bill was read a second time. 

In the House of Lords on 14th inst., the North and South Shields 
Electric Railway Bill, the Ascot District (Electric Lighting) Bill 
and the Brixbam Gas (Electric Lighting) Bill were read a second 
time. The Folkestone and District Electricity Supply Bill was 
read athird time, The Cork City Railways and Works Bill passed 
its third reading. 

In the House of Lords on Friday, June 15th, the following Bills 
were read a second time:— Twickenham and Teddington Electric 
Supply Bill and London United Tramways Bill. The following 
Bill was read a third time and passed:—Kent Electric Power 
Bill. 

In the Hcuse of Commcns on Monday, the Hackney Electricity 
Bill was considered and read a third time. 

In the House of Lords cn Monday, the Shrop:hire, Worcester- 
shire and Statfordshire Electric Power Bill was read a third time. 

In the House of Lords on Tuesday, the following were read a 
second time :— North-East London Railway Bill, Baker Street and 
Waterloo Railway Bill, Lancashire Electric Power Bill, St. 
Pancras Electricity Bill, Metropolitan District Railway Bill, North- 
West London Railway Bill, Metropolitan Railway Bill, and the 
Hackney Electricity Bill. 
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Oldham and Saddleworth District Tramways Bill.— This 
Bill, which seeks to abandon the authorised undertaking, wind up 
the company and release the deposit money, was before the Chair- 
man of Wars and Means as an unopposed Bill on Thursday, and 
was ordered to go for third reading. 

Hackney Electricity Biil.—The Bill promoted by the Metro- 
politan Borough Council of Hackney for the purpose of makingfurther 
provision in regard to that Council's electricity supply undertaking, 
came before the Unopposed Bills Committee of the House of 
Commons on Thursday last week. The provisions of the Bill 
relate to agreements for supplying energy in bulk, the supply of 


electric fittings and the supply of current to premises having a. 


separate supply. Power is sought to acquire a piece of land on 
the western side of the Navigation Cut of the Lea, adjoining 
land already in the possession of the Council, for the purpose of 
erecting additional buildings in connection with the generating 
station. The Bill was ordered to proceed. 


OUR LEGAL QUERY COLUMN. 
[Questions addressed to the Editors for insertion in this column should 
de written on one side of the paper. Free use of fictitious names, ckc., 

may be made. Answers are furnished by a duly qualified lawyer.) 


" CONSUMED" writes :—“ In further reference to our letter signed 
“Consumed,” and to which you were good enough to reply in your 
issue of June Ist, we beg to give you the following information, 
and encloze a copy of the contract form for the supply between 
the .... Corpe ration and their consumers. The particular 
installation in question is. . . . and we give you this information 
80 that you may know the circumstances, and we would be very 
much obliged if you wculd beso good as to reply further to thia 
case.“ - 

%% The “ Application form” which “Consumed” has forwarded 
does not throw much light upon the problem under diSussion. 
The question was whether electricity which passes through the 
shunt of a meter can be said to be consumed or not? It appears 
that in supplying electricity to 4 building where there are a number 
of consumers, a certain corporation has made an arrangement with 
the landlord under which he pays for current supplied according 
to the register of a master meter." Each consumer also bas a 
meter, an@it is found that there is a difference in the reading of 
the master meter and the sum of the readings of the sub-mctera, 
owing to the fact that the shunts of the sub meters are in circuit 
day and night, and the work done by them is recorded in tke 
master meter. ''Consumed " has to pay for all that passes thtough 
ihe master meter, although he can only collect the smaller amounts 
from the individual consumers. The question is—Is he liable? 
There is nothing, apparently, in his contract with the corporaticn 
which makes provision for the loss. The contract j rovides that 
“The amount of energy supplied to any ordinary consumer under 
the Electric Lighting Order shall be ascertained by means of a 
meter... . certified to be in proper working order for correctly 
registering the amount of energy supplied." 

In the absence of any authority on the point, it is thought that 
the corporation bave no right to charge for electricity which is not 
consumed. In the case of an ordinary consumer who bas a single 
meter, the supply authority, not the consumer, bears the loss of 
leakage through the by-pass. "Consumer" is recommended to 
consult a solicitor, who will advise him as to how best to test 
this question in a court of law. 


Electrically - Heated Woven Fabrics, — A recent 
number of L'Electricité contains an account of C. Herrgott’s 
process for producing woven materials suitable for electric 
heating purposes. A special flexible resistance wire, which can be 
drawn of any required sectioh, is used, and is uniformly interwoven 
with the ordinary material. of the cloth. The resulting material, 
whether composed of hemp, cotton, wool or silk, and whether heavy 
or light in texture, is not noticeably different from the same 
material without the electric heating wires. All strain is taken by 
the textile material, so that the conducting part can be safely made 
of extremely small section, and offers a large heat radiating 
surface. : 

The large number of circuits employed enables the voltage 
between neighbouring conductors to be kept down to from 3 to 1 volt, 
and so prevents all dar ger from short circuits. Current is lead to 
the various groups of conductors iu parallel by means of special 
leading-in wires running along the opposite edges of the cloth. 
Carpets, bed-covers, foot-warmers, &., are made up on this 
principle, and offer a safe and effective method of internal heating. 
It is only neccssary to connect the leading-in wires to the electric 
supply through a suitable fuse and switch in order to raise the 
surface of the material to a uniform moderate temperature, which 
is usually 30> to 35° C. above the atmosphere in the case of carpets, 
and 20° to 25° C. in the case of foot-warmera, &c. 

Amorgtt the many applications to which this system of heating 
lends itself are the medical treatment of rheumatism and other 
cases requiring the application of a gentle heat locally; the filtering 
of svrupy liquids, which have to be treated at a definite tenipera- 
ture, the drying of paper by passing it over endless bands of the 
heated cloth, and the constructicn of compact foot-warmers for 
tramway ard railway carriages. 


_ (Complete.) 
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NEW PATENTS APPLIED FOR. 


Ege ism expressly for this journal by W. P. THompsox & Co., Electrical Paten. 
ts Holborn, London W. O., and at Liverpool, to whom al} 
inquiries abpuld be addressed. i i ' 


4,9514. Improvements in or relating to electricity meters." O. PAULET. 
(Date applied for under Patents Act, 1001, June 6th, 1905, being date of 
application in Germany.) .An invention eomprised in Application No. 4,961, 
dated February 28th, 1906. June 5th. (Complete.) 

12,974. Storage battery." R. B. ALLEN. June 5th. 

12,998. Wireless lamp clusters." W. FAIRWEATHER. (The Benjamin 
Electric Manufacturing Co., United States.) June 5th. (Complete.) 

18, 000. Improved operating gear for groups of electrical switches or rhea- 

stats." W. DEFRIES. June th. 


19,023. Improved process for oxidising liquids with aid of electric dis- 
charges.“ A. DR HEMPTINNE. June 5th. 


13,032. '*Improvements relating to electric heating and cooking apparatus.“ 
R. H. Criprs, June 5th. T ibid 


18,034. ‘‘Improvements in or relating to the electrical control of elec- 
tricall prar ched vehicles and other installations where the load is very 
variable.“ S. T. WEBSTER. June 5th. 

18,050. A switchboard cord reel.“ J. E. KiNGsBURY. (The Western 
Electric Co., United States.) June 5th. 

18,059. ‘‘ Improvements in insulated ccnductors." F. Kr LO. June 5th. 
(Complete.) 


18,065. Improvements in electro-magnetic clutches.“ W. SCHUSTER and 
H. Ast. June th. (Complete.) 


13,066. ego emen a in electro-magnetic clutches." W. SCHUSTER and 


H. Ast. June 6th. (Complete.) 


18,067. e in electro-magnetic elutches.“ W. £cRUSTER and 
H. Ast. June 6th. (Complete.) 

18,069. ''Improvements in or relating to the arrangement of the winding 
of electro-magnetic clutches.” W. ScnvsTER and H. Ast. June 6th. 
(Complete.) 

19,078. Improvements in end connections for conductors on feld magnets 
of alternate current generators.“ M. WalkER. June 6th. 

18,085. An improved hoisting gear, especially applicable for raising and 
lowering arc lamps." VeEnRiTys, LTD, and F. B. WomsLEy. June 6th. 


13,117. ‘‘ Electrical device for recording the breaking of a fire prevention 
sprinkler.” W. G. MrEpbiNGos, (Date applied for under Patents Act, 1901, 
January 18th, 1906, being date of application in New Zealand.) June 6th. 
(Complete.) 

18,127. "Improvements in the clectrolytio. refining of copper.“ S. O. 
CowPrER-COLESB. June 6th. 


13.167. Improvements in tramway trolley.poles and tbe like." R. H. 
Histop. June . (Complete.) ; 


13,172. Improve ments in or relating to reflector mountings for eleetrie 
incandescent lamps and the like." P. Druseipt. June 7th. (Complete.) 
1 ED " Improvercents in or relating to electric switches." R. MELRUISH. 
une 7th. 


13,201. Improved guard for the mouthpiece of telephonic transmitters.““ 
G. E. Grimm. (Date applied for under Patents Act, 1901, August 5th, 1905, 
being date of application in United States.) June "th. (Coinplete.) 

13,221. Improvements in and relating to electric switches." Tre Britisy 
THouson-Houston Co., LTD. (General Electric Co., United States.) 
June 7th. 

13,222. “Improvements in devices for controlling electric circuits." THe 
British THoMsoN-HovsroN Co., Lrp. (General Electric Co., United States.) 
June 7th. 

13,285. ‘Improvements in and relating to the control of alternating-current 
motors of the induction Ap Tuk BritisH TyHomson-Hovustor Co., LTD. 
(General Electric Co., United States.) June Sth. 

13,286. ‘‘ Improvements in and relating to systems of distribution employing 
vapour rectifiers and the like." Tur British THomson-Hovston Co., Lev. 
(The General Electric Co., United States.) June 8th, 

18,287. ‘‘ Improvements in and relating to systems of operating electrically- 
ropelled vehicles.“ THE BnirisH TnRoMsoN-HovsroN Co., LTD. (The General 
jlectric Co., United States.) June 8th. 

18,904. SE ois ida in means for joining end, bonding rails for electric 
traction.“ D. CROWTHER. June 9th. 

13,311. Improvement in telephone dictating machine or apparatus," W. G. 
Heys. (K. M. Turner, United States.) June 9th. (Complete.) 

18,912. ‘*Improvements in telephone exchange systems." W. AITKEN. 
June 9th. (Complete.) 

13,318. “Improvements in controlling gear for electrically-driven pumps.“ 
H. Situ & Co., LTD., H. 8MirH and O. Siru. June 9th. (Complete.) ` 

13.326. Improvements in tools tote used in removing the metal sheathing 
fr. m the ends of metal sheathed electiical conductors where connections are to 
be made." E. L. Berry and F. Harrison. June 9th. (Complete.) 

13,331. Improvements in and relatirg to safety gates or closures for motor- 
cars and other vehicle applic: ble, also as an elcctric safety system for elevators 
and other purposes." J. A. MILIER., June gth. (Complete.) 

13,332. Improvements in electric . motor.generators."' THE BnirisB 
THoMsoNHovsroN Co., Lrp. (The General Electric Co., United States.) 
June 9th. 

13,336. ‘Improvements relating to electric switches and cut-outs,” 
C.CanREW-GiBsON. June 9th. A 

13,337. **Improvements in and relating to electrie switehes.“. E. NEUCDORFFEH, 
June 9th. (Complete.) 


PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Meszre. W. P. 
Tompson & Co., 822, High Holborn, W. C., and at Liverpool, price, post 
free, 9d. (in stamps). 


19056. 


ELFernic Frst Boxes. British Thomson-Houston Co. (General Electric Co. 
13,974. July 6th. f 

ELECTRIC Litts with ELECTRO MacNetic CoN IROL. C. G. Major, E. C. Stevens 
and P. H. Stevens. 15, 65. July 26th. 

ELECIRIC CANDLE Lamrs. C. C. Regnart. 17,288. August 26th. 

ELECTRICAL BLock SIGNALLING APPARATUS. J. Mellwain and C, A. Bennett. 
20,690. October 12th. 

ELrcrRIC INCAN DEsCENCE LaMPS WITH METALLIC FiLAMENTS, W. P. Thompson. 
(Deutsche Gasgliihlicht Akt.-Ges. Auergesellsebaft.) 22,859. November Ist. 

SWITCHES rog Ust WITH INCANDESCENT ELECTRIC Laars. F. Harrison. 24,4624, 
(Date applicd for under Rule 6, Patents Rules 1605, November 27th, 1908.) 
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PORTSMOUTH MUNICIPAL TELE- 
| PHONE ACCOUNTS. 


7 


THE Portsmouth Corporation have recently circulated the 
accounts of the municipal telephone department for the 
year ending March 31st, 1906, and there is much jubilation 
in the Socialistic Press over the alleged ** profit" of £1,849 
shown for the year's working. 

These accounts are a remarkably good specimen of the 
special pleading indulged in by town councillors in the 
endeavour to justify the municipal trading mania, and they 
illustrate once again the calm disregard of common-sense 
business methods displayed in the financial management of 
technical businesses under municipal control. It has become 
abundantly evident that the municipalities which engaged 
in the working of telephone systems have underestimated 
the cost of conducting the business, have fixed rates far too 
low to be remunerative, and have wasted large sums of 
money in adopting, for the sake of cheapness in first cost, 
obsolete plant which shrinks 50 per cent. in value the 
moment it is put in use. For nearly a year past the five 
telephone municipalities have been engaged in a frantic 
struggle to sell out their telephone concerns to the Post- 
master-General, and in those cases where the Postmaster- 
General has been willing to make an offer, that offer has 
been about two-thirds of the book cost of the plant. 

This fact alone should suffice to convince responsible 
people that there is something fundamentally wrong with 
municipal telephony. If the municipal telephone concerns 
were ron on their merits as a business, the fact that an 
expert valuation shows that the capital account has shrunk . 
by at least one-third in value in three or four years of active 
operations should awaken the municipal telephone committees 
to a sense of their responsibility, and to the necessity for 
readjusting the financial management of their enterprises. 
But to admit even the possibility of error is quite foreign to 
the principles and practice of municipal trading. The 
business is shown by competent authorities to be radically 
unsound ; then all the more reason for claiming a large 
profit. It is shown by the valuation of leading experts that 
depreciation should have been charged at the rate of abont 
10 per cent. annually; Portsmouth blandly ignores the 
experts and ignores depreciation. Portsmouth goes further 
still, it pays sinking fund and interest on only a portion of 
the capital, instead of on the whole, and treats such an item 
as engineer's commission, amounting to £1,860, not as a 
preliminary expense to be wiped off, but as an asset, subject 
to no depreciation whatever ! 

The manner in which the“ profit“ ig arrived at is highly 
interesting. Four general methods are clearly disclosed by 
a brief examination of the accounts. (1) Depreciation is 
not charged at all; in the original estimate depreciaticn was 
provided for at the rate of 24 per cent., and the Postmaster- 
General's valuation shows that that rate is much too low ; to 
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charge depreciation as originally provided for would make a 
serious hole in the “profits,” as by this time the total 
' depreciation fund, at 24 per cent., would amount to over 
£2,200; to charge depreciation at the rate suggested by 
the Post Office valuation would wipe out the profits 
and leave a large deficit ; so the ‘accounts are silent 
regarding depreciation. , (2) Revenue charges are unduly low 
and capital charges unduly high. The amount charged to 
line, instrument, and exchange repairs for the year, i.e., for 
the maintenance of the system, was £1,599, which for a 
system containing 10 exchanges, 2,146 miles of overhead 
wire, 3,500 miles of underground wire, and 2,475 telephones, 
is an extremely economical figure. On the other hand, no 
‘less than .£5,292 was added to capital account during the 
year, though little new work was done, and it is curious to 
find that instruments averaged only £2 19s. each up to the 
beginning of the year, but this year cost £5 6s. each, while 
‘underground work had previously cost only £8 10s. per 


mile of metallic circuit, and in 1805-6 cost no less than 


£13 19s. per mile of metallic circuit. In referring to the 
Swansen telephone accounts the other day, we pointed out 
‘how oddly the extremely low charges for maintenance com- 
pared with the relatively large capital expenditure for the 
year. It wonld seem that this characteristic feature of 
municipal telephone accounts has ita effect in producing the 
annual “ profits," which must not be absent from those 
accounts. (3) Sinking fund and interest are paid on but a 
portion of the capital; there is an overdraft on the city 
‘treasurer of no less than £6,930, and on this sum sinking 
-fund and interest are not paid, while even allowing for this 
large amount being provided free of interest and sinking 
fund, the amounts charged against those items still do not 


respectively work out at 3 per cent. on the actual loan capital. 


The total at present standing to the credit of sinking fund 
is £2,538, or just under 5'7 per cent. on the total capital 
‘of £44,582, after four years’ working. This comparison 
throws an interesting side-light on the effectiveness 
of a sinking fund as a substitute for depreciation. (4) All 
rentals are treated in the accounts as if paid in full, 
although the balance-sheet shows that no less than £4,494, 
-or over two-fifths of the total annual rcvenue, is overdue 
from subscribers. The only offset against this is an allow- 
ance of £300 for bad debts. As telephone rentals are pay- 
able in. advance (and if they are not paid the telephone 


concern has the simple and effective remedy of cutting off . 


‘the service) the natural deduction from this remarkable 
item, which is an annual one and grows annually, is that 
the Portsmouth Telephone Committee are supplying free 
telephones to a number of people, but taking credit for them 
in the accounts as if they were paid for in full. 

If due allowance be made for all these various drawbacks, 
it will be seen that the Portsmouth municipal telephone 
department, instead of being in the flourishing state which 
the alleged “ profit is designed to show, is really conducted 
at a large annual loss. The loss on capital account already 
amounts to over £10,000, as shown by the Post Office 
valuation. The actual loss will be much larger than this, 
as the cost of bringing the system up to date would be more 
than twice £10,000. The Swansea municipal telephone 
manager stated the other day that to convert the Swansea 
municipal system to the Post ( Mfice standard of telephone 
working would cost from £15,000 to £20,000. The Ports- 
mouth system is larger than that of Swansea, so that the 
cost of conversion to modern apparatus and methods would 


be greater at Portsmouth than at Swansea. Doubtless 
the Postmaster-General expects to bear part of the great 
cost of bringing the municipal telephone systems up to 
date out of the funds of his own department, though why he 
should do so is a mystery. All of the- expenditure 
required to reconstruct the municipal telephone systems 
might have been saved had not the municipalities been 
obsessed by the idea that the sole feature to be considered in 
telephone work was extreme cbeapness. 

What the loss on the annual working of the Portsmouth 
system amounts to, depends on several factors—depreciation, 


distribution of expenditure to capital and revenue, and the 
actual bond fide revenue. 
latter figure actually is, as only a serious attempt to collect 


It is impossible to say what the 


the outstanding accounts would determine how much of the 
two-fifths overdue rentals would materialise in cash. How- 
ever, if depreciation and maintenance costs were properly 
charged, and interest and sinking fund paid on the full 
capital, the present annual loss would probably work out at 


between £4, 00 and £5,000. 


THE COMPARATIVE VALUE OF 
COMPARISONS. 


Ir is à pity that Mr. W. A. Vignoless paper on ** The 
Efficiency of Steam Plant," read before the Municipal Elec- 
trical Association, should have contained a fallacious com- 
parison in its second paragraph. 

In it we find comparisons of coal and steam consumptions 
on H.MS. Commonwealth, an 18,500-H.P. battleship, at 
about two-thirds full power, and on H.M.S. Diamond, third- 


class cruiser, with 10,000 H. P. under forced draught, with 


the performance of an engine in that mammoth undertaking, 
the Grimsby Corporation Electricity works, during a peak 
load of 211 KW. In place of taking indicator cards on his 
engines and comparing the steam consumption per I.H.P. in 
each case, Mr. Vignoles considers the marine engines as 
driving dynamos, the overall efficiency being taken as 85 per 
cent., and the coal is reckoned per assumed Kw.-hour. The 
conclusion 1s then announced that the equivalent water per 
Kw.-hour on H.M.S. Commonwealih works out at 26:6, on 
H. M. S. Diamond at 341, and at Grimsby at 46:6. The author 
guilelessly acknowledges that “conditions in an electricity 
works are entirely different to those on shipboard . . . ." 
The cream of the joke appears in the next few words: “ and 
it is doubtful if any electricity works can compete in steam 
consumption with the best results obtained in ships " (the 
Perhaps not, if conditions pre- 
vailing throughout a day when the station load 
factor is 15 or 20, and that of the battleship 
60 to 100 per cent., are contrasted. But even for fall load 
conditions the author's explanation is anything but com- 
prehensive. ‘In this connection the author thinks that 
one of the great disadvantages on board ship, want of space, 

a blessing in disguise. Space 18 80 valuable that the 
oe are placed close to the engines, the length of steam 
pipes is reduced to a minimum, and everything possible is 
done to avoid complications which would take up room; in 
this way a great many losses are avoided.” So, with this 
explanation, these ponderous figures, which serve as a fore- 
word to tlie paper itself, are dismissed. Not a word about the 
difference in size of the installations, not a word about 
differences in steam pressure, superheat, or vacuum, or in 
the types of engines employed. In the case of H. M. S. 


italics are our own). 
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Commonwealth we have a first-class battleship with twin 
screws, and engines capable of giving 9,000 H. p. under forced 
draught. In the case of II. M. S. Diamond we have engines 
driving twin screws, the horse-power of each engine being 
3,500 under normal draught, and 4,900 under forced draught 
conditions. 
at Grimsby we have eight Belliss & Morcom high-speed 
direct-coupled sets, and the performances of a set working 
at a load of about 320 H.P. The next thing that we shall 
have in seriong comparisons will be that of the relative 
accelerations, say, of a New Forest Lizard and the Diplodo- 
cus Carnegii at South Kensington ! 

But Mr. Vignoles may take heart. There is no need to 
aba:e himself because his consumptions per kilowatt-hour 
are bigh compared with those per assumed equivalent kilo- 
watt-hour of certain naval vessels. If he is not yet aware that 
the consumption per unit output at full load decreases with 
the size of the engine under consideration, some brother 
electrical engineer or some steam engine builder will com- 
plete his education on this point. Or, alternatively, if he 
studies only two chapters from a book recently sent to 
us for review, he will find an instructive curve which gives 
the mean steam consumptions for the reciprocating engines 
of four typical firms. Given 50? C. superheat, a 26-in. 
vacuum and 185 lb. pressure per sq. in., à 200-K w. engine 
should consume about 22 Ib. of steam per Kw.-hour, while 
a 2,000-KW. engine should consume about 17 lb. 

A better comparison can be made with an ideal 
engine working on the Rankine cycle, when the actual con- 
sumption in thermal units per I. II. P. per minute is compared 
with the theoretical consumption of an ideal engine with no 
clearance, or radiation, or friction losses. First, let those 
who discover superior economies in Admiralty vessels work 
out the thermal efficiencies of their own sets in a scientific 
manner. Next, let them, if they can (for the information 
is hard to get), work out similar efficiencies for steamship 
engines. Then it will be possible to compare the relative 
efficiencies of engines unlike in size, type, duty and con- 
ditions of working. 


But, even then, what, practical value 
will such figures possess ? 


Wk have from time to time referred 
Electrical  . is : 
Superannuation. in these pages to the British Electrical 
Superannuation Fund, but for two 
reasons we may now revert to it once more; first, a 
special effort is being made to extend its sphere of opera- 
tions: and, secondly, there are many firms and companies 
who had not yet given such consideration as it deserves, to 
the desirability of benefiting their employés (and therefore 
their own businesses) by attaching themselves to this or any 
other pension fund organisation. There are many under- 
takings in connection with the electrical industry—lighting, 
tramway, power and manufacturing concerns—which may 
not be large or strong enough to form Pension Funds of 
their own, and most people ure inclined. to be amused when 
the political cry of State Old-Age Pensions is trotted out. 
Employés must, therefore, turn to some such fund as this, or 
take up an annuity or insurance policy with repayment at a 
specified age. 
If a share in this Fund be compared with deferred 
annuities—with which it is really comparable — the 
advantages lie in important respects with the B. E. S. F. 


In the mammoth electricity supply undertaking | 


Such contingencies as death or enforced retirement before 
arrival at pension age, changing from one employment to 
another in connection with the electrical profession or 
industry, have all been specially regarded, and the appli- 
cant will find that special provisions have been made for 
his interests in these and many other respects which we 
necd not stay to detail. It may be worth mentioning, as 
indicating the wide scope of the Fund, that a firm having as 
few as two employés can be enrolled. | 

The objects, advantages and form of management of this 
Fund are succinctly explained in pamphlets which have been 
placed in circulation. The Fund has been nearly six years 
in existence ; it has a carefully-drawn set of rules, which 
have been settled by the solicitor to the Fund and a leading 
actuary ; it has well invested funds amounting to nearly 
£16,000, and has hed the advantage of a recent actuarial 
valuation. The trustees believe that the Fund constitutes 
a sound nucleus capable of considerable expansion within the 
electrical and allied industries. 

We learn that it has been arranged to hold a Conference of 
companies interested in, the matter early in July, when the 
scheme will be explained in detail. 

Employers and others who are, or ought to be, interested 
in the matter, can obtain full particulars on application to 
the Secretary of the Fund, Donington House, Norfolk 
Street, W.C. We may add that a report of the annual 
meeting was published in our issue of March 30th, and 
would suggest that the matter is at least worthy of the 
closest investigation. It is common knowledge that railway 
companies, cable companies, banks and other large concerns 
have found it desirable to adopt superannuation schemes. 
Why should not our electrical undertakings do so, too? 
Inquiry shows that uncertainty of tenure of concessions is 
not an insurmountable difficulty. 


THIS week we are proud to have 
amongst us nearly 200 representatives of 
the electrical engineering industries of 
France, Germany, Italy, Switzerland, the United States and 
Canada. Politically, these great nations are separate and 
distinct from one another ; it is, however, the boast of 
Science that to her all peoples and nationalities are one 
and indivisible, and Electrical Engineering, one of 
her most noble and flourishing offsprings, rejoices to 
echo that admirable sentiment. It is, then, as brothers 
that we greet our visitors, and extend to them a hearty 
welcome, trusting that their sojourn with us will be marked 
by every pleasant and enjoyable feature that is possible, and 
marred neither by our wayward weather, nor by any 
adverse influence whatever. We do not say * a hearty 
British welcome,” for the simple reason that experience has 
taught us that the welcome accorded to ourselves abroad was 
in every case as hearty as our own could be; we would rather 
say “a hearty Electric welcome,” for there seems to be no 
welcome which can exceed in cordiality the mutual greetings 
of electrical engineers. We hope that our guests will 
find something to admire, many things to please them, and 
not a few things to edify them, within our borders, and, as 
the acme of our hopes, that they will carry away with them 
memories no less delightful than those which we shall ever 
retain of our visits to their respective fatherlands, 


Our Foreign 
Guests. 


WirH this issue our tables of electric 
tramways, electric railways, and electric 
power companies of the Uuited Kingdom 
are placed in the hands of our readers, ‘The corresponding 
table of electricity works was published with our issue of 
June sth; we have little to add to our introductory 
paragraph on that occasion, save to repeat the hope that the 
tables will be found useful, and accurate in the main, and 
once more to express our grateful indebteduess to the 
engineers and managers who, in spite of the pressure of their 
numerous duties, have found time to provide us with the 
data therein embodied. 


Qur Tramway 
Tables. 


D 
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ROYAL SOCIETY CONVERSAZIONE. 


AT the second Royal Society Conversazione on June 20th, 
there were very few exhibits of any electrical interest. 

Mr. A. A. C. Swinton showed experiments in which visible 
luminous electrical discharges in vacuo were obtained with 
comparatively low electrical pressures. Edison, Fleming and 
others have shown that the passage of the electric discharge 
in vacuo is much facilitated by heating the cathode. Owen 
and Wehnelt have proved that this effect is enormously 
increased if the heated cathode be coated with oxides of 
alkaline metals. Mr. Swinton’s experiments show that 
similar results can be obtained by coating the cathode with 
radium, and that the effect will be greater when the cathode 
is heated than obtains without heating. 

Sir James Dewar exhibited a new charcoal calorimeter and 
thermoscope. Charcoal at the temperature of liquid 
hydrogen that has absorbed at atmospheric pressure con- 
siderable quantities of helium or hydrogen—or alternatively 
of nitrogen, oxygen, or air, at their respective boiling points— 
is utilised in this instrament as a material that, by reason of 
changes in the volume of the occluded gas, exhibits great 
sensibility to heat and light radiation, and can be used in 
calorimetry at the temperature of solid hydrogen. . 


Electric discharge tnbes showed gradual gas absorption by 


charcoal cooled in liquid air until, after the Róntgen radiation 
stage, the electric resistance became so great that a discharge 
would not pass. 

The new methods of investigating the stresses in masonry 
dams, devised by Prof. Karl Pearson and Mr. A. F. C. 


Pollard, are of considerable interest to engineers. They 


recommend as the result of their investigations that the 
shear distribution should be found in each case from a model 
dam, before the stresses are determined by graphical methods. 
The existence of stretch in the tail of dams of ordinary type 
is confirmed by experiments. 

Those who are interested in colour photography would have 
been specially interested in the pae a prints in natural 
colours obtained by the Smith-Merckens process, and ex- 
hibited by Mr. Oliver S. Dawson. The specimens of prints 
shown had been made in an ordinary printing frame, by one 
exposuré to light. When taken out of the frame, they 
possess the colours they exhibit. Ordinary **printing-out " 
paper is only capable of recording black and white, and the 
intermediate shades of grey. The new printing-out paper 
records every colour and shade. It necessitates using in the 
printing frame a coloured positive instead of the ordinary 
negative. The cost of colouring a positive from the 
ordinary negative is small. 

Dr. G. T. Moody exhibited specimens illustrating the 
indifference of oxygen towards iron in presence of water, and 
the effect of the admission of carbonic acid. A specimen of 
Swedish iron remained perfectly bright after exposure for 
three weeks to water and 32 litres of air freed from carbonic 
acid. At the end of the period named, air cleaned by its 
passage through a tower packed with moist pumice-stone, 
but containing its normal amount of carbonic acid, was 
admitted. After 72 hours, during which time approxi- 
mately 16 litres of air passed through, considerable rusting 
had occurred. 

Mr. R. G. Durrant exhibited tubes, diagrama, and experi- 
ments to show that ionic separation occurs when solutions of 
acids or of salts are allowed to diffuse into sensitised jellies 
or solutions. Acids when they diffuse into blue litmus 
jellies produce a purple zone in advance of the diffusion 
front, and (where the acid has a bleaching union) a yellow- 
red zone behind the diffusion front. An acid mixed with 
litmus on diffusing, leaves the litmus behind. When con- 
centrated silver nitrate solution diffuses into purple litmus 
under suitable circumstances, red, blue, colourless and grey 
zones—corresponding to H, OH, NO, and Ag, appear in 
this order. At certain periods sharp bands may form whose 
boundaries if measured from the diffusion start, almost 
exactly correspond to known mobilities of these ions. 

Dr. F. D. Chattaway exhibited copper mirrors obtained by 
the deposition of metallic copper on glass. The method of 
silvering glass by depositing the metal in a thin film by 


reduction of some soluble silver compound has long been 


employed in the production of mirrors, but, hitherto, no 


method of' similarly depositing copper in a brilliant film has 
been discovered. The exhibit showed a number of glass 
vessels on which copper had been deposited by a low 
reduction of the black oxide. 


DIRECT-CURRENT TRANSMISSION IN 
COMPETITION WITH THE THREE-PHASE 
ALTERNATING-CURRENT SYSTEM 

FOR MILAN. ö 


AT a time when the direct-current system of Mons. Thury 
is in general consideration for the Zambesi Falls 700-miles 
transmission, and ſor various other important schemes, an 
examination of the report prepared by Signor Ing. Motta, of 
the Milan University, at the request of the City Council on 
the relative merits of the two schemes for the supply of 
power to the Milan Municipality, is of great interest. 

The City of Milan now has its public lighting provided 
by its own steam plant, and the private lighting and power 
for traction is supplied by the Milan Edison Co. . The tramway 
gystem, however, being the property of the Town Council, there 
isan agitation in favour of making the tramway system entirely 
municipal, and an exhaustive investigation has been under- 
taken by Signor Ing. Motta. The general conditions are as 
follows :—A water-power plant which is to be situated on the 
Upper Adda River in Valtellina, will have sufficient capacity 
to provide 38,200 B. H. P. at the turbines, or approximately 
28,000 Kw. at the secondaries of the transformers in Milan. 
The transmission line is to be 150 kilometres long, and 
passes over the Orobie Mountains, which are part of the 
Pre-Alpine Range, the highest point being 5,400 ft. above 
sea level. 

The comparison is made on the basis of 150,000 volts 
continuous current, and 60,000 volts alternating three-phase 
current, these values being settled by consideration of the 
most economical voltage for each system. 

The Thury system is to consist of 10 groups, each group 
having four generators driven by one water turbine; the 
voltage per group is not to exceed a limiting value of 
15,000 volt. 

The transmission line is to have both positive and nega- 
tive conductors, the earth not being employed as return. 
The centre point of the system is to be grounded. | The 
60,000-volt three-phase scheme will consist of units operat- 
ing in parallel in the usual way, with no novel features, the 
exact frequency to be determined later, but probably 42 
cycles. 

The costs of the two schemes work out in round numbers 
as follows, the estimates being based on machinery, switch- 
boards, line, insulators, poles, transformers for tbe A. c. 
system and motor-generator transformers at the receiving 
end of the p.c. system. The cost thus calculated shows in 
favour of the D.C. system by 1:6 per cent., the figures being 
approximately 10,009,000 fr. total for direct current and 
10,160,000 fr. for the A.C. system. 

A further comparison of interest is the division of the 
line and machinery costs into separate items, as follows :— 

Direct current. Alternating current. 

1. Machinery, including trans- 


formers, switchboards, &c. 7,000,000 fr. 3,750,000 fr. 
2. Line, including insulators, 
poles, lightningarresters,&c. 3,000,000 fr. 6,410,000 fr. 


The reason for this great difference in cost is stated to 
be partly the extra cost of the D.c. generators, but mostly 
the cost of the motor-generator step-down transforming units 
at the Milan end of the line; whereas in the a.c. system 
only stationary transformers have to be purchased, which are 
comparatively cheap. The actual calculated cost of the 
machinery in the Milan (Tbury system) sub-station is 
3,600,000 fr. | 

The following information on the calculated efficiency of 
the different systems is of considerable interest :— ; 

Direct-Current System.—'The over-all efficiency of the 
two systems shows in favour of the three-phase scheme 
by 3 per cent., the efficiency throughout being based on the 
full load of 28,000 Kw. 


„ „„ 


^. 
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The detailed efficiencies are as follows: — 


Water pipes T à .. 96°5 per cent. 
Turbines ... i iss vds pee Wo » 
Generators ... s Pes 580 —. 92 » 
Line 8 kes "MET e 95˙3 , 
Motors — P5 us is —. 92 T 
Alternators for sectional distribution ... 93 is 


Giving a total over-all efficiency of 54:2 per cent. for the Thury 
system. 


Three-phase System.—The efficiency of the water pipes 


and turbines remains the same, while that of the line drops 
to 91 per cent., and the total over-all efficiency works out 


at 55°8 per cent. l 
It is of interest to note that one factor which has deter- 


mined consulting engineer Motta to discard the further 
consideration of the direct current system is that there 
would be 104 commutators in series on the line. The main 
conductors are, for the three-phase system three wires, each 
of 240 sq. mm. cross-section, and for the direct current line 
four wires, two for each side, each of 140 .sq. mm. cross- 
section. The costs given above include the interest on 
capital during construction, and the period of construction 
is assumed to be the same in each case. The final cost of 
energy to the municipality of Milan is calculated at 160 fr. 
for the three-phase system per Kw.-year, including all 
items ; this cost is based on an assumed demand of full load 


continuously, that is, for 8,640 hours. per year. 

This assumption of continuous load is perfectly reasonable 
when the conditions in Milan are considered. The traction 
system operates for 17 hours in every 24, and during the 
remaining seven hours an attempt will be made to persuade 
factories to operate by offering exceptionally cheap rates 
for power; it is noteworthy that already 3,000 Kw. are 
supplied in this manner every night by the present power 


company. l 

To carry the peak loads, an additional steam station, with 
a battery of accumulators, having a maximum output of 
9,000 Kw. and an average of 4,500 Kw. for the whole year, 
is being considered for the near future, but no costs have 


been prepared yet for this scheme. ! 
The report finally decides in favour of the three-phase 


System, partly on practical engineering grounds and partly 
from considerations of efficiency when operating at full load. 


RAWORTH'S REGENERATIVE SYSTEM FOR 
TRAMWAYS. 


ON Monday last a demonstration of Raworth's system of 
regenerative tramcar control was given on the lines of the South 
Metropolitan Traction and Lighting Co. in the neighbourhood 
of the Crystal Palace, which is an excellent locality for such a 
demonstration, owing to the numerous and steep gradients which 
enabled the current consumption and output to be favourably 
observed. One of the eight cars which are now running on the line 
with regenerative motors was fitted with an ammeter on the top 
deck, which recorded the electrical behaviour at every instant. The 
steepest gradient on tbe line is 1 in 9, indeed, a little bit is said 
to be 1 in 84, and certainly over one short length the current con- 
sumption did just touch 200 amperes But over long lengths of 
down-grade running a steady flow of 30 and 40 amperes was sent 
back to the trolley wire. As our readers may know, the automatic 
regenerative control system is applicable to ordinary traction 
motors, and involves only a modification of the field winding; 
the car is always under the control of the motors, and must run up 
hill or down dale at the speed that corresponds with the position of 
the controller handle. Thus, if a car is running at 15 miles per 
hour, and the controller handle is moved back to the 7 miles notch, 
the inertia of the car will drive back current into the trolley wire 
until the speed of the car has fallen to 7 miles per hour. The car 
will then consume simply the current necessary to run at that speed. 
But if the car happens at the time to be running down a hill that 
would cause the car to “ coast " at a speed of 12 miles per hour, the 
extra gravitational energy will be returned by the motors to the 
trolley wire, whereas on an ordinary car this extra energy would be 
expended on the wheels and brake blocks. Thus the regenerative 
car is safer than ordinary cars, because it does not even commence 
to run away, and accidents like that at Highgate are, we had 
almost said, impossible, so long as the trolley is not dewired. 

It was perfectly evident that the motora did what was claimed 
for them, and though the line was so full of gradients, and all the 
Board of Trade stops were made, the absence of grinding brakes 
rendered the journey a very plcasant one, the movement of the car 
being free from jerks. 


. his machine which would be of service to us.” 


The controller, which bas the external appearance of the series" 
parallel controller, has a rbeostatic brake connection independen 
of the power circuit. ; 

While the life of the wheels is doubled, and the expenditure on 
brake blocks is reduced to a very moderate amount, these advan- 
tages are concomitant with an expenditure of electric energy from 
15 to 30 per cent. less than what is required with the ordinary 
controller, according to the longitudinal section of the line. When 
a car runs downhill, it will restore energy to the full extent 
of the weigbt of the car, multiplied by the vertical descent in 
traversing a certain distance, less the amount of tractive effort 
representing rail, axle and general frictional resistance and 
ordinary motor loss, The car, in fact, behaves exactly as a fly- 
wheel, storing and returning energy which has hitherto been 
expended upon the destruction of wheels, rails, and other things. 


— | 
OUR LEGAL QUERY COLUMN. 


[Questions addressed to the Editors for insertion in this column should 
be written on one side of the paper. Free use of fictitious names, &c., 
may be made. Answers are furnished by a duly qualified lawyer. | 


' 


“ INTERESTED ” writes :—“ J shall be glad if you can give me any 
information through the columns of your paper on the following. 
A corporation having obtained a provisional order for the electric 
lighting of their borough decide not to proceed with same, but are 
willing to sell on conditions which are not acceptable to a private . 
company. What time must elapse before the company can make 
an application or obtain an order for the same borough, and would 
the corporation be able to oppose it, owing to the gas works being 
supported by the rates, and, therefore, likely to ba less profitable 
if it had to compete with electricity? How can I obtain a copy 
of the Government Regulations of Provisional Orders?” 

„ It is provided by the Electric Lighting Acts that where a 
company applies for a provisional order for the supply of electricity, 


tbe local authority may (in effect) veto the grant, subject, in certain 


cases, to the dispensing power of the Board of Trade. But if the 
local authority refrain from putting their own order into force 
within a reasonable time, the Board of Trade has power to reseind 
it (see Electric Lighting Act, 1882, Sec. 6 (/)). 

Rules made by the Board with respect to applications fer 
licences and provisional orders are published, and may be had 
for a small sum on application to the King's Printers. 


LEGAL. 


CurrrY v. British WESTINGHOUSE ELECTRIC, &C., Co., Lrp, 
(Concluded from page 1020.) 
TokspAx, JUNE 19TH. 


THE hearing of this case was resumed before Mr. Justice Bigham. 
Mr. MacLaren, chief electrical engineer of the defendant com- 
pany at Trafford Park, Manchester, from its formation in 1899 to 
1904, and previously in the.service of the defendants’ American 
company, taid that on November 5th, 1902, he received a letter 
from plaintiff, and that was within a few days of his first interview 
with him. In that letter plaintiff remarked that the intermediate 
magnets and communicating coils were quite an after-thought, and 
were merely added to enable him to use copper or additional 
copper brushes. Those coils were the same as the auxiliary poles, 
and in the test on which he based his report when the machine was 
supposed to be under the best operating conditions, carbon brushes 
were always used. Plaintiff also said in his letter that the subsi- 
diary coils, which again were the same as the auxiliary coils, were 
by no means indispensable. On November 14th Witness made a 
report on the Chitty machine and found that the method of venti- 
lating the armature was practically the same as that employed by 
the British Westinghouse Co. They now knew that the method of 
attachment in the two Sir Hiram Maxim’s machines was by 
riveting, but there was nothing new in that in 1902. He further 
reported that “the armature reaction had been further reduced by 
placing auxiliary poles between the main poles of the machine, but 
we (the Westinghouse Co.) accomplished the same result in 
a much simpler and cheaper manner by saturating the 
pole tips.“ "Mr. Chitty,” he concluded in his report, 
"has not developed any special features in the design of 
Mr. Chitty had 
never subsequently disclosed anything to him which had caused 
him to alter his opinion. On March 27th, 1903, witness made a 
further report on the same two machines, and to that report 
plaintiff, on April 18th, 1903, made strong objections and specific 
answers. He then reported that plaintiff's method of ventilation 
was no better than defendants’ and not nearly so good, and in 
reply plaintiff claimed that his method rendered the ventilation of 
the armature completely effective. Further, he reported tbat the 
test showed that there was no appreciable difference whether com- 
pensating windings were connected so as to assist or to oppose com- 
mutation, and the plaintiff had abandoned the use of such windings 
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in his latest design. Plaintiff, in his reply, said this was a most 
astounding mis- statement, no such test ever having been made. 
He did not abandon the auxiliary poles because he had any doubt 
as to their value, but because he had developed his system of con- 
trolling the flux distribution, which rendered the employment of 
any other compensating device unnecessary. That, witness ex- 
plained, was the slot system, combined with what plaintiff called 
his bridge pieces between the poles. Personally, he did not see 
the tests, but he directed Mr. Wilson, the head of the testing 
department, to have them made, and he reported the result to him : 
—“ Bo far," plaintiff in his report added, “from my being dis- 
satisfied with the method of auxiliary magnets, they have exceeded 
my expectations."  Proceeding, witness said that he had never got 
any information from plaintiff as to the method of construction of a 
dynamo with which he was not fully acquainted. He attached 
no importance to the method of attachment of the vane to the 
armature plate. He was aware, before 1902, of the use of slots in 
the pole-piece for the purpose of preventing distortion, and a large 
number of machines— probably several thousands—had been so con- 
structed by the defendant company in America. It was quite a 
common form of construction, well known to him. The figures in 
plaintiff's specification showed slots to give a concentration of the 
flux at the sides of the pole, whereas defendants’ slots gave a con- 
centration of the flux at the centre of the pole. The Savoy Hotel 
machines would give a uniform distribution of the flux overthe pole- 
piece at no load, but plaintiffs design would not do so. It was not 
until this case was instituted that he first saw the diagrams attached 
to plaintiff's specification for slots, and the combination of auxiliary 
poles and slots was known to him in 1899, long before he knew 
plaintiff. In Prof. Silvanus Thompson's book there was an illustra- 
tion of a Thompson-Ryan machine, giving a combination of auxiliary 
poles and slots. Tbat was a machine which had been constructed 
and used largely. There was nothing in the letterpress nor in the 
diagram of the Thompson-Ryan machine, to indicate that the object 
of the slots was to prevent distortion, but, if the machine were of 
proper proportions, the slots would have that effect. In order to 
prevent distortion, they wanted the fingers of the metal pole-piece 
saturated with magnetic flux, and in the Thompson-Ryan machine 
they would get that saturation, and it would prevent distortion. 

By his LonpsurP: The windings, the auxiliary poles and the 
slots all went to prevent distortion. 

Continuing, WiTNESS said that he saw the third machine, built 
for plaintiff by defendants, and the fourth machine, known as the 
scrapped machine, in the autumn of 1903. The former at first only 
had the slots and not the poles, but afterwards the poles were 
introduced. He engaged Mr. Beyer early in July, and he came on 
August Ist. Mr. Beyer showed him a design with a combina- 
tion of auxiliary poles and slots, and at that date he had never seen 
any sketch or design by plaintiff showing that combination, nor 
had he had any information on the subject given him by plaintiff. 
Mr. Beyer designed the Savoy Hotel machines. Mr. Chitty's 
method of attachment of the ventilation plates by punched-up 
lugs was applied to curved vanes, as it would not keep radial 
vanes as used by defendants in place. ‘The centrifugal force would 
be too great. 

Cross-examined, WITNESS admitted that defendants’ 219 
machines were constructed in accordance with one of Chitty’s 
diagrams, but he could not state the full number of machines in 
which his ventilating plates were used. They had no appreciable 
bearing from an engineering point of view on the cost or perform- 
ance of the machine. It was a manufacturing question. 

Further cross-examined, WITNEss admitted that there was a 
marked difference between the Chitty dynamo and the Westing- 
house dynamo. The object of the Chitty machine was to attain 
lightness with cheapness, but he did not understand that one method 
by which that was attempted, was Ly auxiliary poles; they were 
to reduce the armature reaction and not the weight. He under- 
stood that they did not increase the output, but the overload 
capacity. 
machine, but defendants had manufactured machines with slots in 
the pole-piece in this country. 

Mr. Justice BiGHAM: Can you explain why the Westinghouse 
Co. should require a licence for Mr. Chitty with reference to the 
machines ordered for the Savoy Hotel contract? - We received an 
order from the Savoy Hotel for four machines. They were quite 
experimental. Mr. Beyer was designing one or more, and Mr. 
Chitty was designing one or more. They thought it was desirable 
to get outa licence for Mr. Chitty, so that, in case his machine was a 
success, it could be applied to this order. 

Continuing, WiTNEsS said that be was acquainted with slots 
before 1902, and, broadly speaking, they were of the tame nature 
as Mr. Chitty’s. The slots with which he was acquainted bad not 
always coils in them. There was a figure on page 369 of Prof. 
Thompson's book showing slots in the pole-piece to reduce 
distortion. 

Re-examined, Witness said that Mr. Chitty's drawings showed 
auxiliary poles and slots which were intended to produce an uncqual 
distribution of the flux, whereas Mr. Beyer's design, on which the 
Savoy Hotel machines were built, was made to produce an equal 
distribution of the flux. ‘The distribution of the flux depended 
upon the proportion and position of the slots. 

Mr. MiLES- WALKER, B. A., said he held the diploma of the 
City and Guilds of London "Technical Institute in electrical 
engineering. For five years he acted as assistant to Prof. 
Silvanus Thompson, and helped him to prepare his book. Since 
1900 he had been:in the employ of the defendant company as 
designer. His first knowledge of slots and auxiliary poles was 
obtained from Prof. Thompson’s book in 1896, and whilst he was 


in the United States the defendants manufactured machines with | 


slots in the pole. The object was partly to control the distribution 


The Westinghouse machine was not an auxiliary pole 


of the magnetic flux to prevent sparking, butthat was not the object 
aimed at in the Savoy Hotel machines. According totheir arrange- 
ment, the slots produced either an even or an uneven distribution 
of the flux over the face of the pole. 

Examination continued: He came over to this country from the 
States in 1902, but he did not see the plaintiff until 1903. The 
first time he eaw him was when they were testing the Hiram 
Maxim machines. Plaintiff made no discoveries to him or taught 
him anything. Plaintiff's experimental machine did not disclose 
anything to him novel in electrical science. 

Mr. ALBERT BEYER examined, said he bad been in the elec- 


. trical engineering business for the last 14 years. He entered the 


defendants’ employment on August Ist, 1903. He was formerly 
chief engineer of a company in Vienna. When he was employed 
by the defendants, he was asked to design a turbo-generator for the 
Savoy Hotel. That was sometime in August. His sketch showed 
a combination of slots and auxiliary poles. What he bad shown in 
that drawing was well known years before to Continental engineers. 
It showed a combination of auxiliary poles and slots. At the time 
he made the sketch, he had never seen Chitty or talked to him. 
The Savoy machines were made from those drawings. 

Cross-examined: In doing what he did at the Savoy he was not 
trying to have some difference between his arrangement and 
Chitty’s. He saw Chitty’s machine at the Savoy Hotel from time 
to time, but he did not copy Chitty. Nobody in the defendant com- 
pany assisted him with the design. It was not true to suggest that 
the auxiliary poles and the slots were suggested to him by 
MacLaren. 


WEDNESDAY, JUNE 20TH. 


Mr. WELLS, manager of the defendant company for the past five 
years, said that on November 13th he had an interview with 
plaintiff. Prior to that date plaintiff had not given him any 
information about the ventilating plates, but he could not remem- 
ber whether he mentioned them on the date when he first discussed 
with him the merits of his machine, although he knew that he did 
not then speak of his method of attaching ventilating vanes to the 
armature plate. The second agreement, dated November 14th, 
was entered into after a conversation at the Queen’s Hotel. He 
bad an interview with plaintiff prior to the first agreement, dated 
October 15th, 1902, but he did not discuss with him the method 
of construction of the Sir Hiram Maxim’s machines. In fact, 
plaintiff declined to give any information about them. He 
arranged that plaintiff should have every facility for carrying out 
their agreement. The machines which plaintiff sent to them did 
not give results which impressed witness, and he was disposed to 
drop the matter, but plaintiff urged that be had not been able to 
get the machines properly constructed, and that if they would build 
a machine from his design, they would be able to get the per- 
formance he wanted. He recollected interviewing plaintiff 
with reference to the Savoy Hotel machines on several 
occasions, and at the interview on November 12th, plaintiff 
expressed anxiety that his turbo-generator, then well in 
course of construction, should be installed at the Savoy Hotel. He 
told him it would be impossible to decide that until the machine 
had been tested and proved to have merit, and that, in avy case, 
they would have to proceed with their machines, because they 
could not put bis machine in, even if it had merit, without an 
agreement with him giving them the right to use it. He further 
said that they would have to make arrangements with him for the 
use of such machines outside. The question of terms then came 
up, and plaintiff undertook to let them know his terms. When 
they received them, they were quite out of consideration. He 
could not remember, nor had he any record of the figures plaintiff 
subsequently named, but they were such as he could not recommend 
the company to agree to. No arrangement was, therefore, come to. 
He was informed that there were instructions in the Patent Bureau 
to apply for patents for ventilating plates for both Mr. Chitty and 
Mr. MacLean, and he directed that the application for Mr. 
MacLean's patent should not be proceeded with, because the 
company could not approve of its staff applying for a patent 
of any similar construction, unless it could be clearly shown to 
have been invented prior to the date of Chitty’s disclosure to the 
Patent Bureau. 

Cross- examined, WiTNESS said that Chitty declined to give them 
any information till they had signed the agreement not to divulge 
anytbing he disclosed. : 

Proceeding, WrrNESss said that when Chitty wrote complaining of 
their having adopted his designs, he sent for him and told him that 
they could not go on doing business with him if he took that 
course. 

Sir E. CaBsoN referred to the letter written with regard to the 
suggested supplemental agreement with Mr. Chitty, and asked: 
You at that time evidently thought there was such novelty in Mr. 
Chitty's design that you could not use it without his consent ?— 
] did not know whether his design was gcod, bad or indifferent, 
but I could not allow his machine to go into the Savoy Hotel 
without full authority, if he was understoód to be tbe designer; 
and also, if it proved to be a machine of merit, we must have bad 
authority to sell outside. 

Then you did not understand it was merely a well-known design? 
—] do not pretend to know anything about it. 

Sir E. CAnsoN read the postscript to the same letter, in which it 
was stated: “It is, perhaps, desirable that Mr. Chitty does not 
know that this letter has come from the Patent Bureau, as we have 
endeavoured all along to impress upon Chitty that we have nothing 
to do with the negotiations between the company and him." Do 
you think that an honest thing to do ?—Yes, entirely honest. 

Is it honest to get information out of a man on the pretence that 
you were not in communication ?—'There was no reason why the 
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Patent Bureau, who were our agents, should not make communica- 


tion to us without any breach of confidence to Chitty. They were 


making application for Chitty's patent, and it was necessary that 
he should have full confidence in them. It was, therefore, very 
natural that they sbould not want me to tell him this. 

Sir E. Carson read further: As we find by so doing Mr. Chitty 
talks more freely to us, and we are able to get more information 
than we should otherwise do. This is of considerable value to the 
company, ns it would be a pity if anything arises to cause an 
alteration in the relations between us.“ What was of considerable 
value to the company ?— The considerable value to the company 
would be tbat Chitty would disclose to thc Bureau information for 
the purpose of getting patents for him. There was possible merit 
in Chitty's invention, and in order tbat the company could get the 
benefit, it was necessary that all information should be put before 
the Patent Bureau, so that the invention could be patented in the 
broadest possible manner, anything which disturbed that arrange- 
ment would be detrimental to that. 

Witness was further cross-examined’ respecting the machine 
which was scrapped, and the object of it having been scrapped. He 
said that they did not want plaintiff to take their machine to 
other people and make unkind comments about its construction. 

Mr. REectNALD BELFIELD, A. M. I. C. N., M.LE.E., manager of the 
Westinghouse Patent Bureau, said that the Bureau was distinct 


from the defendant company, who were one of their clients, 


numbering about 20. 

Cross-examined : His letter of November 11th was written for 
the purpose of protecting the company and Mr. Chitty. 

Mr. CAICHEMAILLE examined, said he was a member of the staff 
of the Patent Bureau, and had been since its formation in 1900. 
He first saw the plaintiff in 1902, he thought in April, 1902. 
Plaintiff gave him an outline of the results |he bad attained with 
his machine. Chitty never explained the contents of the Hiram 
Maxim machines, but he thought from time to time Chitty explained 
his inventions to him, and said that his inventions were in the 
machines.  Chitty had disclosed to him what was termed the 
divided pole-piece, and that, so far as his knowledge was concerned, 
was & novelty to him in electric construction.  Chitty's con- 
struction of ventilating plates was also new to him. 

Cross-examined: Part of his duty at the Bureau was the prepara- 
tion of specitications. As far as he knew, MacLean's specifica- 
tion was not procceded with. That specification was received by the 
Bureau about April 20th, 1903. | 

Mr. LETALL, examined, said he was a chartered patent agent on 
tbe staff of the Bureau. On April 20th he paid a visit to the 
defendants' works at Trafford Park. He wentinto the drawing office 
and saw MacLean, and asked him if he had anything new. Maclean 
said he had a new design of ventilating plates, and he showed him 
8 drawing of the plate. As a result of the conversation he took 
notes of it, and asked the British Co. whether they would like to 
apply for provisional protection. 'l'he specification was drafted out, 
but not proceeded with. 

Mr. JAMES SwINBURNE, examined, said he was familiar with the 
construction of electrical apparatus, and particularly dynamos and 
electric generators. At the dates material in the case, the question 
of getting rid of heat was practically well known. As far back as 
1880, he was engaged in the construction of dvnamos. He had seen 
the drawings of plaintiff's apparatus of February, 1903—that was 
the Chitty drawing, with tbe curved vanes on the face of the plate. 
The difference in method of attachment was exceedingly minute. 
If it was necessary to get as much ventilation space as possible, a 
T or H section was best, He knew the shape of the poles of 
the old Chitty machines. There were certain spaces in the pole- 
pieces. These were arranged by leaving out tome of the plates in 
the pole-pieces. With regard to the question of slots, these were 
put into the pole-pieces of machines chiefly to prevent the armature 
getting hot, due to the ficld being badly distributed. It was a 
good thing to have the pole-pieces saturated by removing parta of 
them. Plaintiff had some idea that by this method he could get 
rid of sparking. The specification showed that he had not considered 
this question properly. Witness did not think that slots would 
prevent sparking. When reversing pole-picces were used slots had 
no effect on the sparking. Reversing pole-pieces had been known 
about 20 years ago. He was familiar with the machines designed 
for the Savoy Hotel. He could not say that anything had been 
5 in the design of thoee machines from anything suggested by 

litty. 

Cross-cxamined: He had seen plaintiffs Hiram Maxim machines, 
and thought they worked excecdingly well. 

Prof. SILVANUS THOMPSON, examined, said sparkless commutation, 
distortion of tbe magnetic field, conducting down the tlux and 
auxiliary poles were matters which bad been under his notice for 
years. Toncy were perfectly well known to electrical designers ard 
others interested in electrical machinery. The scientific basis of all 
of them was quite understood, 

Examination continued: The ventilation of dynamos was a 
question which had been before them ever since dynamos were 
made, but more prominently during the last 20 years, All eorts of 
contrivances were adopted to vet rid of the heating, and one of the 
commonest ways of doing it was by circulating air in the machines, 
Plaintiff's system was perfectly well known in the industry. 
Auxiliary poles were used for the purpose of getting good com- 
mutation without sparking. They were an advantage in certain 
types of machines, but a disadvantage in others. In high-speed 
machines they were a necessity. The slotted pole in itself had 
nothing to do with this question, because if the auxiliary pole was 
used and did its duty there could not be any sparking. ‘The dis- 
tortion had been already stopped by reason of the auxiliary poles. 
There was no difficulty iu designing an auxiliary pole for 
this purpose, and finding how much winding on the pole WH 


. 


required. It was the mere application of the rule of three to the 
Particular case in question. The use of the slots in the poles by 
themselves was to procure an equal distribution of the magnetic 
flux in order to keep down the heating of the armature. That was 
a perfectly known thing. 


THURSDAY, JUNE 2157. 


Mr. Cnirrs addressed his Lordship and tbe jury on behalf of tho 
defendant company. He said that the issue was extremely im- 
portant, but it was confined within very narrow limits. The issue 
was whether special technical information was given by Mr. Chitty 
and was used by the defendants, first, as regarded a method of 
attachment of ventilating plates; secondly, as regarded slots; and 
thirdly, as regarded the combination of auxiliary pole-pieces and 
slots for the purpose of preventing distortion. There was nothing 
novel or patentable in the method of attachment by punched-up 
Jugs with curved vanes, though the question might arise whether it 
was novel to the defendants; but there could be no doubt, Mr. 
Cripps argued, that Mr. McLean was in no way inspired or assisted 
by Mr. Chitty in his idea of applying flanged rails to ventilating 
vanes. There was just the possibility of Mr. McLean having got 
the information from Mr. Chitty’s drawing, hut all the facts, as 
well as Mr. McLean's own explanation, were that it was not so. 
He clearly had the idea prior to any disclosure made by Mr. Chitty, 
and he really got it from the method of attachment uscd with 
tramway rails. However, defendants never used the curved vanes 
by which the punched-up lugs could alone be made effective. Dealing 
with the second point in the case, Mr. Cripps contended tbat it 
had been successfully proved that the use of slots for the preven- 
tion of distortion had been used in a large number of machines long 
before Mr. Chitty came upon the scene. He submitted that defen- 
dants used slots of the design of Mr. Beyer, which gave a uniform 
distribution of flux, whereas plaintiff's method gave a concentration 
of flux at the two ends of the pole, and that Mr. Beyer knew nothing 
at all about Mr. Chitty. Mr. Cripps then turned to the allegation 
that plaintiff had disclosed to defendants the advantage of the com- 
hination of auxiliary poles and slots, and he maintained that Mr. 
Chitty thought he had got a system of slots which would obviate 
the necessity and expense of auxiliary poles altogether. It was 
not until there bad been unsatisfactory tests of his machine that 
the poles were introduced, and then they were introduced in 
accordance with a previous suggestion by Mr. Miles Walker. 

Sir E. Carson, in addressing the Court on plaintiff's behalf, 
declared that it would indeed have been an extraordinary coinci- 
dence if in each case—the vanes, the slots and the auxiliary poles 
—just as Mr. Chitty introduced the matter to the defendants, 
their own employes, as it was suggested, found out exactly the 
same things. He asked the jury to say that it was no coincidence 
at all, but a deliberate attempt to deprive Mr. Chitty of what he 
had fairly earned, by using his technical knowledge and informa- 
tion, and he commented stronely on the fact that until the present 
action was commenced it was never said that Mr. McLean gave 
defendants information respecting the method of attachment by 
punched-up lugs prior to the time they obtained it from plaintiff. 
There could, he submitted, be no doubt that defendants had never 
used the combination of the slots and auxiliary poles before, that 
they learned of the importance of auxiliary poles from plaintiff, | 
and that the combination was of importance. 

Mr. Justice Bid BAM, in summing up, asked tbe jury to dismiss 
from their minds any consideration about Mr. Chitty being a poor 
man and the Westinghouse people being a rich company. Justice 
must be done to the rich as well as to the poor, and his experience 
of the courts of justice was that, as a rule, it was the rich man who 
came off least best. They had to try to be fair to botb, and to 
try to find out from the evidence what the truth was. Mr. Chitty 
had, or thought he had, information in his possession of a 
kind which might be of considerable use to people in the 
position of the Westinghouse Co. He was not at first 
disposed to put that information at their disposal, but after some 
negotiations, he determined that he would take them into his con- 
fidence in the hope and expectation of being able to turn his infor- 
mation to account for himself. It was, of course, of great importance 
to him that in pursuing this course he should not leave himself 
unprotected, and therefore he eaid to them at the outset that he 
must have from them a covenant that they would not divulge his 
secrets for their own profit. He accordingly obtained from them 
the dceumert which was the foundation of the whole of the action. 

zy it the defendants covenanted that they would not, either by 
their servants, agente, experts, or nominees, at any time hereafter, 
directly or indirectly, disclose or give information to any person or 
persons whatsoever as to the said improvements, the methods of 
construction of machines, or any special technical information 
communicated or ascertained in the course of the investigation aud 
testing of the said machines, or use the same in any way what- 
soever. He said the question was whether the detendants 
had utilised the information given to them by the plaintiff in 
violation of their promise not to utilise it. If the jury thought 
they had, then it was for them to say what damaves plaintiff was 
eutitled to. 

The jury retired to` consider their verdict at 3.30 p.m., and 
returned into Court at 3.55 p.m. with a verdtet for the plaintill for 
£1,€00 damages, Judgment accordingly. ~- -= 
L 

On Friday morning Mr, Matthews applied to have the costs of 
plaintit's application for attachment made part. of the costs of the 
action, but hia Lordship, after hearing counsel on both sides on the 
point, refused to makeany order as to those costs, Mr. Matthews 
further asked for costsion the higher;scale, but his Lordship observed 
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that, by taking the'case before a special jury, plaintiff had doubled 
the length of the inquiry, and, under those cireumstances, he was 
not going to give him more costs than the Jaw allowed him. 

His Lordship was also asked by Mr. Matthews to express an 


opinion, for the guidance of the taxing master, that it was reasonable 


of plaintiff to have retained three counsel. 

Mr. Justice Biagaw: I do not think it is necessary for me to 
express an opinion. Defendants had four counsel, and, if you ask 
me whether plaintiff was extravagant in retaining three counsel, I 
should certainly say “no.” 


GINdELL, Son & Foskert, Lro., v. Tue Lonpon County 
! COUNCIL. 


Tris case came before Mr. Justice Joyce in the Chancery Division 
on Friday on a motion by the plaintiffs for an interim injunction to 
restrain defendants from so altering the position of their tramway 
lines in High Street, Whitechapel, as to interfere with the business 
of the plaintiffs. | : 

Mr. YounGer, K.C., for the plaintiffs, said there was an ancient 
hay and straw market in the High Street which bad been the 
subject of protection by several Acts of Parliament. The Council 
had taken over the North Metropolitan Trams, and were electrifying 
the system, and in so doing they proposed to make certain altera- 
tions, and construct a junction which would cut off a portion of the 
bay market, and seriously interfere with the business of the 
plaintiffs. 

Eventually the motion stood over for plaintiffs’ counsel to con- 
sider the position and see if the Attorney-General would consent 
to be added as plaintiffs; an early day will then be fixed for the 
trial, AM 


DUDLEY CORPORATION v. THE DUDLEY, STOURBRIDGE AND 
DIS TRICT ELECTRIC ‘Traction Co, Lr. 


Ix the Chancery Division of the High Court of Justice on Tuesday 
last week, Mr. Justice SWI XN FEN Eapv delivered his reserved 
judgment in this case. 

He said: The question raised by the special case is whether the 
light railway which is being. purchased by the Corporation from the 
company is to be valued upon the basis of a structural valuation 
regarded as a railway fixed in position capable of earning a profit, 
or upon the basis of the value of the railway to the company as an 
income-earning concern—tbat is, upon the capitalieed value of the 
net profits which have been earned by the railway. By the Dudley 
and District Light Railway Order, 1898, the company were em- 
powered to make, form, Jay down and maintain among other rail- 
ways a railway (No. 5) single line 2 miles 8'4 chains in length, the 
commencement and termination of wbich are specified in the 
order. The order further provides that the local authorities in 
whose districts the railways Nos. 1, 2, 3, 4, 6 and 7 respectively are 
situate may require the company to sell to them respectively the 
railways situated in their respective districts “ upon terms of pay- 
ment and fair market value thereof," in each case as a going 
concern, but without any allowance for compulsory purchase ; and 
as regards railway No. 5—the one in question—the Corporation 
may purchase the same at the time and in the manner provided by 
the agreement between the company and the Corporation dated 
October 17th, 1898. "That agreement provides by Clause 3 that the 
Corporation shall purchase and the company shall sell "the said 
railway No. 5” at a price to be settled in case of difference by the 
3oard of Trade. The agreement does not contain any stipulation 
or provision as to the principle upon which the price is 
to be arrived at. The property to be sold, however, is “the said 
railway No. 5," and that is defined in the order. It isa light rail- 
way laid entirely on*public roads or streets—a single line 2 miles 
&4 chains in length, between Queen's Cross and the bridge over a 
brook. It was urged on behalf of the company that the railway is 
sold as a going concern—as an income-earning concern, and, there- 
fore, the gale must include the equipment—that the case differs 
from that of a tramway, as Sec. 19 of the Tramways Acts, 1870, 
prohibits the local authority from working a tramway which it had 
purchased, whereas in the present case there is no such prohibition, 
and the Corporation may work the ligbt railway. Accordingly, it 
is said the expression " the said railway No. 5" must include the 
rolling stock and powers to work, or rights attached to the structure, 
Tam of opinion that such contention is not well founded. All 
that the Corporation are purchasing is the “said railway No. 5” 
this includes the railway in situ, and the stationary electrie equip- 
ment or works, such as posts and wires, which form part of the 
4 aaid railway No. 5," and have been duly erected or placed in 
position, but does not include rolling stock, nor the *' undertaking." 
The iuterpretation clause in the order shows that the expressions 
“railway” and “railways” mean the railways and works 
authorised, and that the undertaking is something different. But 
it is the “ Railway No. 5" and not "the undertaking” which the 
Corporation are acquiring. Several sections of the provisional 
order follow closely the provisions of the Tramway Act, 1870. 
In the Edinburgh Street Tramways Co. v. the Lord Provost of 
Edinburgh, Lord Herschell pointed out that the word “ tramway " 


could not be read as synonymous with “undertaking,” and in the 
present case the “said railway No. 5" cannot be read as “the 
indertaking of the company, so far as relates to railway No. 5." 
price to be paid is the price for railway No. 5- -not for the 
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nor for powers to work the railway, nor for rolling 
for the loss of their 


tock, nor as compensation to the company 
right to work the railway. It was urged on behalf of the company 
hat the present case is distinguishable from the Stockton and 
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. Defendants counterclaimed in respect of damages sustained by them 
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Middlesbrough Water Board v. the Kirkleatham Local B ard. 190, 
that their only mains, pipes and fittings in situ were to be pur 
chased “ by a price to be fixed, in default of agreement, by a 


7 
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i. 
trator,” whereas in the present case it is a railway which mean 
the railway as a going concern with rolling stock and powers to 
work, and that the price of the railway must be ascertained upo 
the basis of a going concern. The answer to this argument is that 
the sale here is merely of "the said railway No, 5—the stracture 
in a fixed position and nothing more.” I answer the questions 
tubmitted by deciding that the proper basis of value is that put 
forward by the Corporation upon which the arbitrator awarded 
£16,548. ^ Mee 
The company were ordered to pay the costs. N 
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F. A. GLOVER & Co., LTD., v THE DELTA METAL Co., La 

- ; xz IR M 
In the High Court on Saturday, Mr. Porrock, ore of the official 
referees, delivered his reserved judgment in this case. He said the 
action was brought by the plaintiffs, carrying on business at 


Clerkenwell, against the Delta Metal Co., Ltd., to recover £682 10s, 
in respect of balance due for work done, materials supplied, and 
labour in connection with a contract for the installation of electric 
light for the defendants. The contract was dated March 7th, 1905, 
and there were additions and extras. The defence set up was that 
there was no proper certificate as provided by the contract, that no 
alterations were to be done unless they were in writing, and that 


the work had not been completed according to the contract 


y 
s 
J. 


by reason of the work not having been completed in accordance 
with the contract. The case was one of considerable importance 
and some difficulty. On bebalf of the plaintiffs, the point was- 
raised that, by reason of defendants having paid into Court a sum ot 
£250 with their appearance, they were precluded from setting up 
the want of a certificate as an answer to the claim. As to that con- 
tention, he did not agree. Defendants did not in any way seek to 
deny the contract, but they said under the contract the plaintiffs | 
must have a certificate from the engineer, and they had not gol 
one. That was a defence which it was perfectly competent for the 
defendants to raise in the action, although they paid £250 into 
Court. Both parties had given up their claim in respect of 
penalties. The contract was prepared by Mr. Jenkinson, and Mr. 
Jenkinson was the engineer designated in the contract. It was con- 
tended, on behalf of the plaintiffs, that the powers of the engineer 
under the contract were very large ; tbat, in respect of all the com- 
plaints made by tbe defendants, they were bound by the decision of 
the engineer; that the engineer had passed the work, and that thete- ~ 
fore defendants were bound. One of the clauses was to the effect 
that payment should be made on the certificate of the engineer up 
to 50 per cent. of the value of the completed work, and the balance 
on the engineer certifying that the whole of the works were com- - 
pleted to his satisfaction, provided always that no certificate should - : 
relieve the plaintiffs from any liability under the contract. In his 
opinion the clause could not mean that the engineers had any — 
power to make an absolutely different contract from that which be 
had undertaken to carry out on behalf of his employer. There 
must be some limit to the interpretation to be put upon the 
question of decisions. The engineer could not put upon any clause 
in the contract or specification an interpretation which was abso- 
lutely inconsistent with the plain meaning of the words used in the 
contract and specification. Where there was any ambiguity and $ 
difficulty in construing the matter, no doubt the engineer might 
properly say what was the meaning of the clause, but if it was per- 
tectly clear the clause could not bear that meaning, then the engi- 
neer bad no power to do it. There was a clause in the contract 
that no alterations or variations might be made without the consent 
in writing of the engineer. That strongly showed that the engineer. 
had no power under the clause of decision to make a new contract. > 
The engineer bad power to make certain alterations and variations, 
but they must be in writing. Whether under that he could make t 
alterations carrying out an entirely different contract, it was not ' 
for the referee to decide here. His present impression was that EN 
the engineer could not. Supposing he could, then he must do it iu 
writing, and so far as the alterations complained of were con: 
cerned, there was no writing at all. The engineer on December 
llth gave the certificate relied upon by the plaintifs. Ho 
ran:— I hereby certify that A. Glover & Co. have, 10 
the best of my knowledge, completed their work in om- - 
nection with the contract of the 7th March, 1905, and are noW —— 
entitled to payment to invoiced accounts, less £450 already paid on i 
account. This certificate is given subject entirely to the conditions Y 
of the contract above referred to, and does not relieve Messrs, * 
Glover from any liability whatever under this contract, and aby - — 
defects or omissions which may come to my knowledge must be 
remedied forthwith.” It was perfectly true that when in the = 
witness-box Mr. Jenkinson raid, of course he would say that m 
certificate was intended to be a certificate of completion to his 
satisfaction under the clause in the contract, but the way in When 
Mr. Jenkinson gave his evidence did not by any means commen — 
itself to the Referee, and he was not at all satisfied that he Fs 
bound to take the statement of Mr. Jenkinson, especially When de . 
considered that that statement was contradicted by other statements 
that gentleman had made previously. Proceeding, the Referee sait 
he regarded the certificate as a provisional one and not à final and * 
conclusive certificate within the meaning of the contract, Emm 
assuming that the certificate did comply with the terms of the m 
contract as regarded payment, did the plaintiffs complete the work- 
in accordance with the contract? The main objections raised by N 
the defendants to the work done, bad reference to the use of 
braided wire, It was perfectly clear to his mind that the expres — 
s 1 


E 


15> 


* 


Digitizedby Ner QS 


! 


vol. 58. No. 1,492, : 


general, p 
ja important particu 
knowledge of Mr. J ^ 
further provision ‘3 


the new rules ot 
Upon the evidence, 
did not comply Wi 
Bule 24. The dynat | 
not comply with thi 
not binding, because 
carried out in accord: 
endeavour to satisly 
different to that whic 
was no authority in t 
to compel tbe det 
inferior and less cos 
He disallowed all the 
had been paid on acc 
£485. Defendants h 
entitled to that as 
balance of £235, ani 
sum on their counter 
up to the time of the 
after that date, tox 
claim, must be paid | 


SHEPHE! 


A cta against thi 
was heard at Roch 
Mis, Jemima Shepb 
she fell down an 01 
baker, High Street, ( 
workmen. 

Mr. A. R. Noi 
mitted to bis Honi 
misconceived, inasm 
owner of the sbop ir 

It was contended 
the company were 
although the sho} k 
committed on his | 
neglect. 

During an adjo 
artanged that plaint 


Loni 


Mz. BaLrouR B 0 
the Great Easter: 
constructed, would 
that the money v. 
men bad said that 
The CHamyay 
able to find the mi 
that they could d. 
hare commercial y 
Continuing. Mr. 
Word against thos 
but their names v 
Was that {he Bill À 
contractors had t 
aud in ordey to p: 
Me promoters’ fl. 
giving them 40 1 
would be £5 T i 
Instead of 8 
worked ont to at | 
be £208,000, wis. 
asked if the (s. 
Public want for 
railways, but ie 
aux loca] traf 7 
to justify the eo 
de Committ, et 
erminated at T, 
UTEM 
OT One, 


"T 
L 


1 
10 


Vol. 58. No. 1,492, Jum 29, 1906.] 


THE ELECTRICAL REVIEW. 


1083 


sions used in the specification as to mains and cables could not be 
satisfied by the use of the braided wire which was put in 
by the plaintiffs, and that both Mr. Jenkinson and the 
contractors must have known it. He came to the 
conclusion that the braided wire was not in accord- 
ance with the terms of the contract. Then as to the work in 
general, he was of opinion that the contract had been departed from 
iu important particulars, and had beea departed from with the 
knowledge of Mr. Jenkinson, and of the contractors. "There was a 
further provision that the installation should comply with 
the new rules of the Institution of Electrical Engineers. 
Upon the evidence, the Referee was of opinion that it 
did not comply with those rules. They did not comply with 
Bule 24. The dynamos provided, he was further of opinion, did 
not comply with the contract. He held that the certificate was 
not binding, because it was given in respect of work which was not 
carried out in accordance with the contract. There had been an 
endeavour to satisfy the contract by work which was entirely 
different to that which was provided for in the contract. There 
was no authority in the engineer under the contract to so vary it as 
to compel tbe defendants to accept what was admittedly very 
inferior and less costly work than that which was provided for. 
He disallowed all the extra work claimed by the plaintiffs. There 
had been paid on account £450 before the action, leaving a balance of 
£485. Defendants had paid £250 into Court, and plaintiffs were 
entitled to that as against the contract. There was thus left a 
balance of £235, and he thought defendants were entitled to that 
sum on their counterclaim. Defendants must pay plaintiffs’ costs 
up to the time of their payment of £250 into Court, and the costs 
after that date, together with the costs of the defendants’ counter- 


claim, must be paid by the plaintiffs. 


SHEPHERD v. KENT ELECTRIC POWEB CO. 


A CLAIM against the Kent Electric Power Co., Ltd., for damages 
was heard at Rochester County Court on Thursday last week. 
Mis. Jemima Shepherd claimed £20 damages, it being alleged that 
she fell down an open trap-door at the shop of Mr. Mannington, 
baker, High Street, Chatham, through tbe negligence of defendants' 
workmen. 

Mr. A. R. Norman, who appeared for the defence, sub- 
mitted to bis Honour Judge Shortt that the action bad been 
misconcei ved, inasmuch as it should bave teen brought against the 
owner of the sbop instead of the Kent Electric Power Co. 

It was contended by Mr. W. A. Watson, for the plaintiff, that 
the company were negligent in leaving the trap-door open, 
although the shopkeeper was also by law responeible for any acts 
committed on his premises in which he himself had been guilty of 
neglect. 

During an adjournment the parties camé to terms, it being 
arranged that plaintiff should be paid £13 10s. 


PARLIAMENTARY. 


London Outer Circle Railway. 
(Concluded from puge 1023.) 
WEDNESDAY, JUNE 20TH. 


MR. Ba.rour Browne, K. C., addressed the Committee on behalf of 
the Great Eastern Railway Co. He contended that the line, if 
constructed, would never be a success. There was no guarantee 
that the money would be raised, for none of the commercial gentle- 
men had said that they would ayree to support the Bill financially. 

The CHaAIRMAN remarked that, so far as those gentlemen being 
able to find the money was concerned, the Committee were satisfied 
that they could do so, but it must be shown that the line would 
have commercial possibilities when constructed, 

Continuing, Mr. BaLrourn Browne said that he did not say one 
word against those gentlemen. He knew very little about. finance, 
but their names were familiar even to his country ears. The fact 
was that the Dill was a contractors’ Bill, and notbing else, for two 
contractors had the control. "The capital was put at 46, 000, 000, 
and in order to pay 4 per cent. it required £240,000 a year. Taking 
the promoters’ tigure of £250 a weck, multiplied by 52, and even 
giving them 40 miles—and the real figure was 33 miles—the total 
would be £510,060. But the Committee had had evidence that, 
instead of 50 per cent. being the cost of working expenses, they 
worked out to at least 60 per cent. If that were so, tlie total would 
be £208,000, which would not give 4 per cent. In conclusion, he 
asked if the Committee was satisfied as to there being any real 
public want for the line. It was a line laid out to serve other 
railways, but if there were no junctions it would not pay. As for 
any local traffic, he did not believe that there would be sufficient 
to justify the construction of the lire, and on all points he asked 
the Committee to reject the preamble of the Bill. If the line were 
terminated at Tottenham the Great Eaetern, although they did not 
want a junction, would. if the Committee so desired, give facilities 
for one. 

Mr. Crirps, K. C., then replied for the promotere. He said that 
at the outset he might say that the promoters could. not accept a 
line cut off at Tottenham. It would be tantamount to the rejection 
of the scheme altogether, Coming to 4 copsideration of the oppo- 


sition of ihe various railway. companies, he said. that it really 
amounted to an endeavour to keep out another factor in the rail- 
way politics of London. If any delay were made in constructing 
the line, it would mean that the cost of the land would have gone 
up so as to make it prohibitive. Already the cost of land was 
£30,000 a mile. The railway companies would in the future render 
the construction of the line practically impossible. Undoubtedly 
the line would be of great public advantage, and why should not 
the promoters be allowed to carry it out? They were men of 
financial ability who considered that the line would be successful, 
and as it was a line which would not injure anyone, there was no 
reason why it should not be made. There were no landowners 
objecting to their land being taken. , 

Mr. READER Harris, K.C., said that Bowes Park Estate objected 
to the 90 years reversion. 

Mr. Cripps said that that was so, but they were the only peti- 
tioners on that ground. Continuing, learned counsel proceeded to 
deal with the question of the shares, and contended that the contrac- 
tors had not so much control as has been made out. He concluded 
by asking the Committee to pass the Bill. 

The CuaiRMaAN said that the Committee would reserve their 
decision until Thursday. 


THURSDAY, JUNE 2187. 


Sir Geo. Doughty, the chairman of the Committee, announced 
the decision of the Committee in regard to this Bill. | 

He said that the Committee had given very careful con- 
Bideration to the Bill and he desired, on behalf of him- 
self and his colleagues, to thank the counsel and the 
witnesses on both sides for the great assistance they had given 
them during the number of days they had been consider- 
ing that intricate and, he might say, somewhat difficult question. 
The Committee had endeavoured to consider the question very 
largely from the point of view of the general advantage to the 
public, and the question was whether such a line from west to cast 
had in it any great public potentialities, or any advantages to the 
public which were not met now, or were not likely to be met in the 
near future. The Committee had also had to consider the quesiion 
of tbe method of promotion, and altbough they did rot cast any 
reflections on the promoters, the fact remained that the Bill was 
very largely a contractors’ Bill; and presuming that the estimates 
given to the Committee when they got to the financiers did not meet 
with their approval, the Committee had had to consider whether 
they would be justified in hanging up any possible future extension 
in the district covered by the Bill. Whether there were any financial 
or commercial possibilities in the scheme was another matter they 
had had to consider. What amount of traffic would the line get, and 
what would bethe value of the local goods traffic? The Committee 
had considered the estimates put in by Mr. Sellon and Mr. Conacher, 
and they were of opinion that they erred by being too generous. 
They (the Committec) were afraid tbat, if the line was constructed, 
it would not pay within 20 years more than one-third of the 
amount which had been estimated. Therefore, and it was with 
regret, the Committee bad come to the conclusion that the preamble 


of the Bill had not been proved. 


L.C.C. Electrie Supply Bill. 
(Continued from page 1023.) 
TUESDAY, JUNE 19TH. 


The first of the independent expcit witnesses was called— Prof. 
ARNOLD Lupton, M.P., the mining eugincer. The Professor placed 
before the Committee an elaborate state ment of a scheme for trans- 
mitting electric power from tbe coaltielda, prepared by two 
engineers, Mr. B. H. Thwaite and Mr. W. II. Bootb. Witness said 
he bad gone through all the estimates and calculations, aud con- 
sidered that, taken as a whole, they were substantially correct, 
The proposal was to ure a current at C0,000 volts, and to bring it 
into London over a distance of 120 miles. If London were supplied 
by electric generators of, say, 1,000,000 Kw. average load, the 
greater part of the railways, tramways and factories could be driven 
by this current, alto all the required electric lighting, heating 
and cooking supply could be given. The energy for beating 
buildings would be supplied at 1d. per unit. One ton of 
coal used at the coalfields generator would do as much 
heating as four tons in an open firegrate. One ton 
would also do as much factory work as 3 tons, and in some 
cases 6 tons, burned under steam boilers in London. The 
proposed eupply would, therefore, take the place of the greater 
part of the coal now burned in houses and factories, and on rail- 
ways, but would not stop the gas works. In tbe scheme which he 
laid hefore the Committee, it was proposed to use gas engines 
driven by producer gas. They would use only half the coal used 
by the best steam engines, They would use cheap slack, and the 
cost per tun would be only two-fifths of the cost of the fuel used 
by London e¢'ectric generators, taking average prices. The sale of 
by-products from the coal would realise 2s. Gd. per ton. The land 
on which the generating station would be erected would be che aper, 
and the saving in rates on about 100,000-K w. capacity would be 
about £45,000 a year, or about 9s. a year per Kw., or 0'033d. per unit 
sold. At 60,000 volta it was cheaper to carry energy by wire to 
London, tban to carry it as coal on rail or by ship. Aseuming for 
sake of argument a plant at the coalfields of 120,000-x w. capacity, 
delivering to the London purchaser in bulk 104,000 Kw.—tay, 
320,000,000 B. T. U. a year— each k. T. u. would require 5 lb. of coal 
if generated by steam plant in Loudon That equalled about 
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430,000 tons of coal a year. The following was the cost of trans- 
mitting the current from the coal-field gcherators :— 


Intereet on cost of copper cables at 4 per cent. per annum ive .. £24,000 


" " posts at 5 percent. .. 6,000 
is 10 extra plant to cover loss in transmission at 5 per cent. — 

Generators .. : 9,500 
Transformers Vs MA es 2,500 
Wayleaves, &c., and underground cones at 45 per cent. T i5 es 16,000 
Wages, attontion toline, &c. x v m a 5,200 
Cost of generating current lost on line . i aa - i S 11,106 

Cost of inateriala for repairs and renewals " ds m e ; 
Wages, and materials of transformers .. s se w 95 - 2,500 
£82,095 


This showed a saving on the lowest cost of carriage to London 
of more than £25,405 a year. If the load factor were increased the 
interest on the cost of the electric transmission line would remain 
stationary, but in the case of carrying coal to London there would 
be an increase, 

The electric generating station might be in Derbyshire, Notting- 
hamshire, Leicestersbire, Warwickshire or Staffordshire. The cust, 
including land, buildings, &c., was estimated at £2,310,000, and the 
cost of the transformers, cables, wayleaves, &c., at £1,170,000. The 
total capital, therefore, would be £3,480,000, the total capacity being 
132,000 kw. The loss on the step-up transformer at full load was 
taken at 4 per cent., and the loss on the step-down transformer at 
the same rate, but only half the loss was chargeable against the 
scheme, because the London works would have to transform their 
current, so that the total maximum loss would be about 6 per cent. 
The average loss on the line would be probably less than 10 per 
cent.—pefhaps only 5 per cent. Witness went on to compare the 
scheme with that of the L.C.C., which showed a total cost of 
£3,268,055 for a bulk supply of 85,500 kw. Even deducting the 
cost of transmission, the cost would be £2,079,868. The total 
cost of the coalfields scheme was £33 78. per Kw. delivered in 
London, and the total capital cost of the L. C. C. scheme was £24 10s. 
He was of opinion that the L.C.C. estimate was too low, and that 
the total cost of that scheme would work out at £27 10s. per kw. 
The working cost per annum of the coalfield scheme was £174,719 
for 320,000,000 units a year. The total cost of the net units 
delivered to bulk purchasers in London was £415,019. The L.C.C. 
annual working cost was £348,237, and the annual capital .cost 
£144,625—a total. of £492,862. 

Mr. W. H. Boorn was then called, and gave Sense in regard 
to the working of gas engines, and Mr. B. H. TnwWwarrR and Mr. 
Wm. Dota also gave evidence. 

Mr. Ronert HAMMOND, the consulting electrical engineer to the 
L.C.C., was called, and criticised the figures given in the foregoing 
scheme. Witness had not concluded his evidence when the Com- 
mittee adjoürned. 


London County Council Tramways.— Fresh petitions have 
been deposited in the Private Bill Office of the House of Lords 
against the L. C. C. Tramways Bill by the Battersea Borough 
Council, the London and North-Western Railway Co., the Metro- 
politau District Railway Co., the London Omnibus Owners, Poplar 
Borough Council, Wandsworth Corporation, City of London Cor- 
poration, &c. 

Bury Corporation Bili.—Mr. J. W. Wilson's Select Committee 
of the House of Commons has passed the preamble of the Bury Cor- 
poration Bill, which is an Omnibus Bill containing, amongst other 
things, powers to construct six lengths of tramway of a total length 
of about three miles, and powers to make agreements with neigh- 
bouring local authorities as to the purchase, sale, leasing and 
working of tramways. The estimates were £54,000 for the con- 
struction of tramways, £12,500 for electrical equipment, and 
£45,000 for the extension of the electricity works. The Committee 
sanctioned the construction by the Corporation of a tramway 1 mile 
1 furlong in length outeide the borough, and they allowed a period 
of seven years within which to construct a portion of another tram- 
way within the borough. 

South Wales Electrical Power Distribution Bill.—On 
Tuesday last week the Standing Orders Committee of the House of 
Commons decided that in the case of the above Bill, the Standing 
Orders might be dispensed with, and the promoters allowed to insert 
an additional provision, providing that the consent in writing of 
three-fourths of the existing debenture stockholders and the 
approval of three-fourtbs of the existing shareholders of the com- 
pany at a meeting specially called for the purpose, was proved 
pefore the Committee on the Bill. The additional provision is for 
power to create and issue first debenture stock ranking in priority 
to the existing debenture stock, &c. 

Nottinghamshire and Derbyshire Tramways Bill.—This 
Bill, which extends the time limited by a former Act for the pur- 
chase of lands and for the construction and completion of tram- 
ways and strect widenings, came before the House of Commons 
Committee on Unopposed Bills on Friday, and was ordered to be 
reported for third reading. 

Metropolitan Railway Bill.—This measure came before Lord 
Onslow, chairman of Committees of the House of Lords, on Monday, 
when it was reported for third reading. The Bill, which has 
already passed the Commons, proposes an extension of the limits of 
deviation fixed by the Act of 1902 for the improvement of the com- 
pany'sstation at Baker Street. Power is also taken to acquire 
additional lands at Ickenham for the construction of a station, 
goods yard, &c. 

District Railway Blll.— By this measure, which was before 
Lord Onslow on Monday, the company take power to extend their 
subway at South Kensington to the Albert Hall, to make certain 
junctions at Whitechapel and Acton, and to raise £900.000 with the 
usnal one-third borrowing powers. The Bill was re ported 1 for third 
reading. 


Macclesfield and District Tramways Bill.—The Chairman of 
Committees of the House of Lords has reported that all opposition 
to this Bill has been withdrawn, and the orders to refer it to a 
Committee have accordingly been ‘discharged. 

Second and Third Readings.—In the House of Commons on 
June 21st the West Yorkshire Tramways Bill was read a second 
time, and on 22nd inst. the Buenos Ayres Grand National Tramways 
Bill was read a third time. In the House of Lords on June 22nd 
the London County Council (General Powers) Bill and the London 
County Council (Tramways and Improvements) Bill passed the 
second reading. The Folkestone, Sandgate and Hythe Tramways 
(No. 2) Bill was read a third time. In the Commons'on 25th inst. 
the Derbyshire and Nottinghamshire Electric Power Bill was read 
athird time. The Cumberland Electricity and Power Gas Bill 
was read a second time. z 


Royal Assent.—The Royal Assent has been given to the follow- 
ing Acts:— 

Electric Lighting Order Confirmation Acts, Nos. 1 and 2, 1906. 

Mersey Railway Act, 1906. 

Preston, Chorley and Horwich Tramways Act, 1906. 

South Lancashire Tramways Act, 19C6. 

Shropshire, Worcestershire and Staffordshire ioi 
Power Bill.—Major Dunne, Mr. Napier, Mr. Brece, Mr. W. H 
Lever and Mr. J. Ward have each given notice of their intention 
to move the rejection of the above Bill on second reading. 


CORRESPONDENCE. 
Letters received after W. cannot 
d bres cae Ge Se iure fond 
munications at the earliest possible moment. No letter can be pub- 
lished unless we have the writers name and address in our possession. 


The Efficiencies of D.C. and A.C. Motors. 

Tt is rather surprising that no firms have as yet come 
forward with figures for the efficiencies of their motors, but 
it may be that for the sake of diplomacy they do not wish 
to enter into controversy. 

I think there is no doubt that the figure quoted by 
Mr. Hobart in his letter, which appeared in your issue of the 
Ist inst., is a fair representative figure for quite 80 per cent. 
of the many manufacturing firms. Of course, it is likely that 
there are a considerable number of smaller firms whose 
motors show figures more nearly in accordance with Mr. 
Fynn's statement —as a matter of fact, many such do not 
have to stand any test or specification, and some of the 
small firms do not retain a designer on their premises, and 
their machines may be very poorly standardised ; but there 
are at the present time such a large number of first-class 
electrical firms turning out really good products, that it is 
quite safe to say that 80 per cent. of the firms would come 
up to the figure quoted by Mr. Hobart. 

The figures in the following table, which have recently 
come to hand, are worth consideration :— 


Full load | 


| 
Name of firm. WM Rating. ET entitien ey. Remarks. 
| | [n 
: 5 H.P. 84 9; Mean of 6 machines. 
d een MA 
AES S H.P. 63:7 9, ' Mean of 2 machines. 
Vickers, Sons and f 5 HP. 82˙5 X j 
Maxim . | 64 H.r. 84 | 
Scott & Mountain 55 U. 83:6 95 | Standard machine. 


These are not predetermined figures or catalogue values, 
but are from test sheets selected at random. 

It is not, in my opinion, worth the trouble of getting more 
figures, but I have by me another sheet of tests of motors 
of a well-known make, in which the efficiencies average 
84 per cent. for 5-H.P. motors. 

If the efficiencies of continuous-current motors are as low 
as we would be had to believe, it is not probable that, motors 
cau be of the weights shown in Mr. Hobart’s curves (see 
Journal J. E. H., Vol. 36, p. 375), and still be within the 
ordinary limits as to temperature rise. But as these 
weights are quite in accordance with practice, the efficiencies 
cannot be so low, or the motors would run abnormally hot. 

Mr. Fynn states (Journal J. E. E., p. 378) that When 
comparing a continuous current with a single-phase commu- 
tator motor, it must never be forgotten that the former is in 
the prime of life, whereas the latter is only just out of the 
nursery." 

Of course nobody will dispute this, but it seems to me 
that if the continuous-current motor has only reached such a 
stage as would appear from Mr. Fynn's statements, its 


appear 
should forward their com- 


| 
i 
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“ prime of life" indicates a very poor state of health, and 
designers are certainly not to be congratulated thereon. 

As Mr. Hobart said (Journal J. E. E., p. 975) :—* It 
seems & pity to disparage endeavours to get a good single- 
phase motor, for it is a very desirable end to attain,” and 
we are glad to note that Mr. Fynn’s motors weigh less than 
ordinary single-phase motors of 1903. It is, however, surely 
not fair to effect comparieons on misstatements regarding 
the one type of motor, and the development of the other 
type will not be in any way furthered by such comparisons. 

I tender my apologies for taking up so much of your 
space over such a comparatively small point as this, but it is 
desirable for the truth to be stated on such a point, and the 
matter settled in accordance with facts. 


London, W.C., June 26/h, 1906. 


A. (1. Ellis. 


In your issue of the 1st inst. Mr. Hobart calls attention to 
the surprising differences of opinion which appear to exist 
as to the relative efficiencies of various motors. One would 
hardly have thought it possible that there should be any 
question at the present time as to the efficiency of D.C. 
motors, but as such is the case [ take the opportunity of 
mentioning the efficiencies we have found for various motors 
with our special motor testing plant at the Northampton 
Institute. The values may be taken as correct to within 
5 per cent. (probably 2 per cent.) in all cases. 


COMPARISON OF D.C. SINGLE-PHASE AND POLYPHASE Morons. 


——— ———- — ee 
1 


„ ! | + 
e b eras d 
—  , Maker. | z | Type. ole Speed. Half. Full rise 28 
| E | Age. | ad 6C, 8 


Laurence. 2 Shunt 100 1,040 68 | 775 445 | 398 
b. O Seœott N i | i 
E. C. C. 5 " ; 1l 700 78 | 36 | 86 — 
A.C. Heyland 4 Induction 100 1,445 717, 7TT3' — 285 
Single- | Fynn | 5 Commutator 200 1,100 76 | 00-6 — 45] 
phase Lahmeyer-| 6 "i . 110 970 | 556 | 66 — GRO 
50 — | Schuler l i i ; 
4.0. A. H. G. 3 Wound | 60 1,130 | 785 ; 78/3 — 300 
3- phase rotor 


aS ! t 
50 — (E. C. C. 11 Cage rotor 220 900 "9 8.3 46 713 


— —— ~ — 


The Fynn motor, above mentioned, was kindly lent by 
Messrs. Witting, Eborall, but was only of the 1902 type, 80 
that it is not representative of the latest form. The others 
have been purchased and are in no way special. 

Although I am personally very much interested in 
alternate current motors, I consider it useless to pretend 
that the efficiency of any single-phase motor at pre- 
sent approaches that of a good p.c. machine. Mr. 
Hobart’s comparison of the efficiencies appears to me 
in no way exaggerated, and unless something radically new 
in single-phase motor design is arrived at, it will probably 
remain correct for a considerable time. On the other hand, 
the two or three-phase motor gives the most excellent results, 
and this, combined with its simplicity o? construction, makes 
it the real rival to the p.c. shunt motor. I must confess 
that T cannot see any reason against the more extended use 
of the two-phase motor if supply companies would follow the 
example of two-phase generation, as in the case of the 
Metropolitan and County of London Companies. The 
gecond phase could always be supplied to a power consumer. 

In view of the great importance of this question of the 
running and starting qualities of various types of motors, I 
propa publishing shortly a detailed account of the tests we 
iave made. In the meantime, if any designer of single- 
phase motors has produced a motor which can improve upon 
the above figures, I shall be pleased to hear from him with a 
view to including tests of his motor with the others. 


Charles V. Drysdale. 


Northampton Institute, Clerkenwell, 
June 20th, 19006. ' 


Electrolysis and Joint Boxes. 


The above article has been criticised by “Mains 
Engineer ” and “ Sero sed Serio,” and as writer of the article 
may I reply to them ? The former has been dealt with by 
Messrs. Verity's letter in lust week's issue, and everyone must 
agree with his admonitions regarding watchfulness in mains 


work. Sero" is denunciatory, and occasionally pointless, 
which is natural this hot weather, 

His allegation that I am out of touch with the best 
practice shows his lack of appreciation of the general 
practice. “ The immaculate need no priest.” 

Regarding joint-box troubles : he must surely hold a brief 
for joint-box makers. Whose brief ? 

Lead sleeve tee joints are so little used as to justify my 
remark as to their “ improper ” use. Every mains engineer 
knows their deficiencies. 

“ Sero ” says that 15 years ago “electrolysis " was quite 
acommon term. So common, indeed, that in all the follow- 
ing books, papera, &c., which I have just turned up for the 
purpose, there is no mention of the word :——* Electric Cables 
and the Distribution of Electricity," by Stuart Russell, 
1892; “Notes on Designing a System of Mains,” J. H. 
Rider, 1894 ; “Concentric Cables," J. Hetherington, 1897 ; 
* Distribution of Electricity," C. H. Wordingham, 1897; 
* Distribution of Electricity," C. D. Taite, 1899; ** Notes 
on Cheltenham Mains,” H. Kilgour, 1899. "There are 
others, but these few will perhaps suffice to prove Sero's ” 
inexactitadinariancy. | í 

It was kind of “ Sero ” to corroborate my statement that 
* there are not many " perfectly bonded systems, by saying 
“ there are systems.” This and the two previous paragraphs 
are equally pointless as arguments ; and if he wants more 
details of the joint boxes mentioned let him go to the makers 
and inquire. 

“ Sero's" last point as to the use of wooden bushes being 
damned for iron boxes and blessed for glass is a proof that 
he does not grasp details. Such bushes were condemned as 
insulalors, but on boxes made of an insulating material 
which cannot be bored for glands they would only be used as 
bushes, and as such are quite correct. Again, packing is 
only recommended where oil or a semi-solid compound is 
used inside the box, which filling is preferred by some 
engineers. 

As to electrolysis being “imaginary,” surely Sero ” is a 
disciple of Mrs. Eddy. 

In conclusion, may I mention that I am not connected 
with either of the firms of Bullers or Veritys, whose names 


were mentioned in my article. 
The Writer of the Article. 


I thank Mr. Cotterell for his reply to my letter, but 
would rather have had the opinion of some engineer who 
has had glass joint boxes in use, for the reply coming from 
the owners of the patent looks very much like a case of 
“ blowing one's own trumpet ;" at the same time I fully 
appreciate the endeavour made by Mr. Cotterell to bring his 
goods before the public eye. 

The suggestion of the I. c, T € distributor not recording the 
“earth” at the supply station, being in no way different 
from conditions met with on most networks is, I think, a 
very bold assertion to make, and I can only say that the 
engineers in charge of such networks are not to be envied or 
copied. I do not quite see that the periodical testing which 
I advocated in the ErkcrRICAL Review of June 17th would 
cause any such fault to show up, for the testing which I 
meant was the testing. of the mains in, say, two or three 
sections, or as can be conveniently split up, or even testing 
the whole of the mains under working conditions, whereas 
the only way to test if every lead or metallic sheathing was 
insulated, each from each, would be to test directly on to 


each piece of sheathing. ^ For example, let A B represent a 
length of Lc, TC distributor with services off as shown, 
each joint made with a glass joint box. Commence testing 
at A to lead of No. 1, then to test to lead of Nos. 2 and 3 
it would be necessary to open down over the joint between 
these two sections, and so on all along the distributor ; and 
wherever there is à joint or distributor, feeder and for all 
other mains. 
B 
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. Consider doing this on a system with only, say, 200 to 
` 800 services, it would be a task which, to do periodically 
would, I am sure, make the distribution costs very remark- 
able; and, as Mr. Cotterell says a little lower down in his 
letter, that joints are mainly forgotten, it would make the 
task infinitely more difficult, whereas with a bonded system 
even if a joint did happen to be forgotten (which is not quite 
so often the case as Mr. Cotterell appears to think), one could 
be more certain that every section was being tested. 


I was sorry to note that the question of leadless cables was 


not gone into, as I think it is one of great importance to the 
central station engineer; it would be rather interesting to 
know where the leadless cables have been in use for about 20 
vears, certainly. not many in the United Kingdom, for 
according to the ELECTRICAL REVIEw's list of supply 
stations, only about 12 have been open this period, and all of 
those have not leadless cables. 

Finally, I consider that any attempt made to interrupt the 
continuity of the sheathing, means the breaking of the com- 


munications between the mains and those in charge, and this, - 


of course, should be avoided. 
Mains Engineer. 


Street Lighting. 


My letter, which you printed in your “ Correspondence ” 
columns last week, having produced two letters from gentle- 
men who evidently do not know how to apply the laws I 
referred to, I will endeavour to bring them within the limits 
of their comprehension by stating them a little more fully. 

In the case of reflectors, perhaps they will be able to 
understand the two following extracts from Mr. A. P. 
Trotter's paper read before the Institution of Civil Engineers 
in 1892 : “The light reflected from a dead white surface 
is diffused over a whole hemisphere with a power very nearly 
proportional to the cosine of the angle of reflection." And 
later on he further states that ** The usefulness of a white 
reflector in practice depends almost entirely on the solid 
angle which it sublends to the light, and not, as is some- 
times imagined, on its absolute dimensions." 

If Mr. Tracey will apply this rule to the reflector he 
thinks worthy of suggestion, he will find that the solid angle 
is very small, and, therefore, the efficiency of the reflector 
is low. For the same reason, ** Ubique " can ascertain for 
himself that, in order to obtain the highest efticiency from 
a reflector, some of the light must pass through the source, 
but, as it is a comparatively small amount, the efficiency is 
not reduced to anywhere near the same extent as would be 
the case if these simple laws were disregarded. 

* Ubique" not only appears to lack good manners, but 
also intelligence, therefore it is necessary to explain that in 
comparing the absorption of different sized globes of the 
same form and material, the superficial area and the quantity 
of glass used are the important factors; surely he can under- 
stand that not only the thickness of the glass, but also its 
average distance from the source of light, is controlled by 
these factors. But probably, as he talks about the amount 
of light absorbed from any ray, he has not acquired even an 
clementary knowledge of the subject. 

| Dulciter Dormans. 


Flame Lamps. 


We notice a letter having reference to“ Flame Lamps“ 
in the “Correspondence” column of your issue dated 
June 15th, from which it would appear that certain members 
of the trade, searching for a simple design of flame lamp, 
have come to the conclusion that “lamps in which the 
carbons were fed by gravity and supported by a stop offered 
the best solution of the problem " set to supply a lamp which 
was both simple and reliable. 

Now, Sir. perhaps we may be allowed to point out that 
our Juno flame arc lamp, which has been on the market for 
the past ten months, has already solved the problem. This 
lamp was described in your issue of March 13th, and as may 
be scen by a reference to this description, the lamp is of the 
type in which the carbons are supported by a cheap and 
easily renewable stop, and fed by gravity. 

It is not necessary, therefore, for anyone to wait until the 
firm alluded to have had time to complete their design, as we 


are in a position to supply immediately flame lamps, which 
have no shunt coils, wheels, sliding rods, clockwork, 
dash-pots, brakes, clutches, or other mechanism likely to 
get out of order, the consequence being tbat repairs nre 


.reduced to a minimum. 


In conclusion, we would say that we are prepared to send 
one of these lamps to any responsible prospective purchaser 
on two weeks’ trial, the understanding being that, if the 
lamp does not operate exactly as represented by us, owing 
to any defect in the material or workmanship, it may- be 
returned. : RO | 

Johnson & Phillips, Ltd. 

Charlton, June 19th, 1906. 


Flexible Cords. 


With reference to the letter of Mr. Charles J. Hall in the 
ELECTRICAL REVIEW issued on June 22nd, there is, of 
course, no difficulty in covering flexibles so as to render them 


: Hameproof, where such a construction is considered advisable. 


We may say, however, that we have had very considerable 
experience of the I.E.E. flexible, but have not yet come 
across the fault mentioned by Mr. Hall. We venture to 
suggest to him that the fault can be almost, if not quite, 
eliminated by a suitably designed cord-grip, so that sharp 
angular bends at the lamp-holders are more or less an 
impossibility. 


London, E.C., 
June 26th, 1906. 


The London Electric Wire Co., Ltd. 


A Protest. 


On three recent occasions, having replied to advertise- 
ments in your “ Appointments Vacant " columns, I have 
been favoured with circular requests asking me to take up 
an agency (i.e, tout) for an insurance company, and for a 
teaching by correspondence institution. On each occasion 
the wording of the advertisement to which I replied was 
quite misleading. | 

These methods may be considered smart businéss by the 
companies concerned, but they are very annoying to those 
who have wasted time in replying to the advertisements. 
Nor does the annoyance end here, for these companies con- 
tinue to pester one for weeks after with additional circulars 
and letters in the hope of inducing the recipient to take 
up their agency, which, as every one knows, is not in the 
true sense an agency at all. MEM 

I enclose one of these letters which I have just received; 
the last paragraph, Trusting that you will decide to act as 
one of our representatives, and will in a short time qualify 
for promotion to a higher position " is a beautifully humorous 
piece of impertinence. | 

The methods of these companies in advertising in the 
technical Press, are, to say the least, not straightforward. 
Even though a company does not want to give its name, it 
should at least state what its business is, and what the 
nature of tlie vacancy which its advertises. 

As I may have many fellow sufferers amongst your 
readers, I should be greatly obliged if you could insert this 
letter in your paper with a view to having the question 


ventilated. 
A N. I. E. E. 


Coherers. 


With reference to the coherer phenomena cited by your 
correspondent, Mr. C. A. Hill, in your to-day's issue, I may 
at the outset state that he is not correct in assuming that uo 
cohesion under any circumstances takes place; it can be 
effected under certain conditions. The explanation 1s as 
follows :— - 

It is a well known fact that a closed oscillatory circuit is 
a more persistent vibrator than an open one ; consequently 
the former will only respond when it is practically in tune 
with the exciter, whereas the open circuit will respond— 
although perhaps feebly—to almost any untuned exciter. 
Thus the coherer with its short flexible leads disconnected 
is a small open circuit resonator and responds readily to 
waves of almost, any length, the shorter ones giving the best 
results. 


| 
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If, on the other hand, the leads are joined, the result 
is practically equivalent to a small Hertzian resonator which 
only responds when constructed with due reference to the 
wave lenyth of the transmitter. 

If an oscillator of small dimensions be used it will be 
found that the coherer can be affected even when its wires 
are joined together and placed at the node of the wave. 

If I can be of further service to your correspondent I 
shall be pleased to hear from him and to go into the matter 
more fully by correspondence or otherwise. 


Maurice Child, 


Instructor in Wireless Telegraph, 
London Telegraph Training College. 
June 92504,1906. 


Inaccurate Electricity Meters. 


A large consumer's meter having been in use for a number 
of years, it was decided to change same for one of the most 
up-to-date type. The old meter, on being tested, was found 
to be slow, and would not start until four 16-C.P. lamps 
were switched on. This may have been going on for some 
time, as the meter readings were quite uniform—that is to 
say, they did not justify a special “ picking out" of this 
consumer. a 

The bomb burst when he received his first quarter’s 
account as registered by the new meter, which was, of course, 
much higher than most of any preceding corresponding 
quarters—so much 8o, that the consumer disputes the 
account, and says the meter must be wrong. In order to 
try and satisfy him, we make another elaborate test on his 
premises, and find that the meter is correct. We explain 
to him all about his old meter and results of the various 
tests made. 

He is by this time evidently getting tired of us and our 
tests, &c., so sends his account to us, less 123 per cent., to 
settle the matter. For more reasons than one we do not 
wish to upset this consumer. If the 12} per cent. is taken 
off, it is very poor satisfaction to us, considering the trouble 
we have taken, and also reduces electrical metering to an 
absurdity. 

He will also inform his friends that 123 per cent. will be 
knocked off similar accounts, if they only persist in their 
dissatisfaction, while. at the same time, if we go for our 
* pound of flesh," we shall in all probability lose this 
consumer. 

We ask any of your readers what they would do in a case 
like this? 

Only One Case. 

June 23rd, 1906. 


A Grievance. 


Our attention has been drawn to a letter in your issue of 
the 14th inst., headed A Grievance,” and signed 
* Rheostat, Waltbamstow.” From the wording of this 
letter it might be assumed that the firm referred to is this 
company. We should like to sav, however, that this is not 
the case. The feeling between ourselves and our employés is 
of the most cordial kind. oc 

Bray, Markham & Reiss, Ltd. 


Walthamstow, June 21sf, 1906. 


The L.C.C. Greenwich Power Station. 


Have you seen in to-day's Daily Mail the reference in its 
* leading article " to the ** turbine generator" ? It is there 
stated that “it is an astounding fact that, though the 
turbine engine produces little or no vibration, and is by far 
the most economical generator of electricity, the Council 
should have installed obsolete or obsolescent reciprocating 
engines at Greenwich." Truly astonishing ; but still more 
surprising is the ignorance displayed by the writer of the 
article. Will the lay Press, and this journal in particular, 
ever sufficiently understand the rudimenta of technical sub- 
jects to render impossible the dissemination of such stupid 
blunders + 

X. Y. Z. 
June 22nd, 1906. | 


[We appreciate our correspondent’s delicate irony. That 
the lay Press should for once have got hold of the right sow 
by the ear is certainly a remarkable fact. Still, is it quite 
90 . them even when they are in the right ?— 
“DS. H. R. 


THE INSTITUTION OF ELECTRICAL 
| ENGINEERS. ' 


VISIT oF KINDRED INSTITUTIONS. 


THE following is a list of the visitors :— 


ASSOCIAZIONE ELETTROTECNICA ITALIANA :—Messrs. E. Barni, 
C. Barzano, M. Bonghi, G. Brunelli, U. Callegari, G. Carminati, 
A. Chizzolini, C. Clerici, E. Conti, V. Crosa, C. Curti, D. Levi Da 
Zara, E. De Benedetti, E. De Strens, A. Ferrari“, E. Ferrua, N. P. 
Frassetto, G. Gadda, G. T. Giorgetti, T. Gonzales, G. Locatelli, C. 
Loria, G. Luzzato*, Dr. S. Magrini, Messrs. F. Minorini, C. Moretti, 
Prof. S. Pagliani, Messrs. L. Pizzi, L. Pontiggia, E. Rieti, L. 
Rizzoli, L. Salvadori, G. Semenza (general secretary and delegate 
to. International Electrical Commission), G. Stramezzi, Gian Carlo 
Stucky, A. Venzaghj. 

SCHWEIZERISCHER ELEKTROTECHNISCHER VEREIN.— Messrs. C. 
Arquembourg, M. Aubert*, Emil Biirgin, Paul Dapples, Alfred 
Diener, Prof. J. L. Farny (delegate to I. E. C.), Messrs. W. J. Favre, 
L. Flesch, A. Girard, — Guillot, Dr. W. Hess, Messrs. J. Martin, E. 
Respinger, A. Ritter, K. P. Tüuber (delegate to I. E. C.). 

ó CANADIAN ELECTRICAL ASSOCIATION.—Profs. L. A. Herdt, R. B. 
wens. 

SocIETE INTERNATIONALE DES ELECTRICIENS.— Messrs. R. Alliot, 
A. Beghin, P. Biles, Paul Boucherot, M. Bouchet, E. Brylinski, 
E. de France, R. de Journel, R. Dongicr, M. J. Grosselin, M. W. 
Herrero, E. Hospitalier, A. Labour, A. Legouez, L. Lorin, P. J. J. 
Marsalés, M. C. E. Mestre, L. L. V. Mouchard, K. Sosnowski. 

AMERICAN INSTITUTE OF ELECTRICAL ENGINEERS.—Messrs. F. G. 
Bolles*, H. M. Brooks, M. Brooks, Jas. Burke; W. C. Burton*, F. J. 
Chisholm, J. R. Crawford“, F. B. Crocker* (delegate I. E. C.), T. 
Dwight, C. L. Edgar, F. H. Gale, K. Hedin, R. O. Heinrich, W. S. 
Hunt, J. P. Jackson, Dr. A. E. Kennelly (delegate I.E. C.), P. 
Letheule, J. W. Lieb, J. W. McCrosky*, C. O. Mailloux (delegate 
I. E. C.), W. W. Miller, C. H. Mitchell E. J. Murphy“, C. A. 
Perkins“, R. W. Pope (secretary) E. S. Rein, E. F. Schnuck, 
C. H. Sharp, J. H. Siegfried, A. Simon, Prof. Harrison W. Smith, 
E. W. Stevenson“, F. H. Taylor“, S. S. Wheeler, R. Wickander, 
W. H. Wiley, C. T. Wilkinson, A. E. Winchester“. 

VERBAND DEUTSCHER ELEKTROTECHNIKER. — Dr. von Baeyer, 
Dr. R. Blochmann, L. Brandes, F. Brunner“, G. Dettmar, (general 
secretary and delegate I. E. C.), Prof. Elliot, A. Eymess, R. Ey mess, 
Prof. Feldmann, F. Fuchs, Dr. Gebrcke, — Gentzsch, Dr. B. 
Glatzel, E. Goedecker, — Haeffner, Dr. Kath, — Khern, R. Kohler, 
E. Laszlo, A. Lynen, Dr. P. Meyer, H. Montanus, Prof. Nietham- 
mer, Messrs. O. Queisser, Julius Raacke, — Reichenheim, E. 
Rühmkorf, H. Scholz, O. Schone, — Somborn, — Vogelsang, 
— Wachsmann, — Witzell, — Zimmermanns. 

ELEKTROTECHNISCHER VEREIN. — Messrs. A. Anthes*, Dr. N. 
Artemieff, R. Boy, W. Fellenberg, F. Feyerabend, A. Heilborn, 
M. Hermann, — Herzog, E. Jasse, E. Kempf, A. Kodermatz, G. 
Larson, Dr. Max Levy, Messrs. F. Lux, R. Moser, E. Naglo, 
J. Richter, Dr. E. Rosenberg, A. Rothert, H. Sauer, O. Schaefer“, 
J. Schmidt, Leo Schüler, F. Schüler, Prof. Sengel, L. Spängler, 
Joseph Vater, J. Wagner, E. Ziehl. 

REPRESENTATIVES OF FIRMS (GERMANY). Dr. A. Berliner, Dr. E. 
Budde (president V. D. E., and delegate I. E. C.), Mr. W. von 
Siemens, of Messrs. Siemens & Halske; Mr. F. Deutsch“, Prof. 
Klingenberg, Mr. S. Roos, of the Allgemeine Elektricitäts Gesell- 
schaft; Prof. J. Epstein, Mr. — Zschaeck, of Messrs. Lahmeyer. 


* London visits only. 


The foreign visitors numbered 181, and were accompanied 
by 38 ladies. A large number of members of the British 
I. E. E.—given in the official list as 252, in addition to 48 
at Birmingham, 35 at Leeds, 14 at Manchester, and 8 at 
Newcastle—were to take part in the International meeting, 
but only 38 British members were set down for the circular 
tour. As we have indicated, a number of the visitors have 
also made arrangements for the London part only. 
The visitors, were due to arrive on or before Satur- 
day last, and for that and the following day no detailed 
programme was provided ; tho official visits began on Monday 
afternoon, when the party assembled at the Hotel Cecil, the 
official headquarters for the time being, and were conveyed 
in motor-omnibuses to Waterloo Station; proceeding to 
Teddington by special train, they visited the National 
Physical Laboratory at Bushey, and were present at the 
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opening of the new Electro-Technical Laboratories by the 
Right Hon. R. B. Haldane, of which we give an account 
elsewhere in this issue. 

On Monday evening the official reception and banquet 
given by the General Reception Committee, and members 
of the Institution of Electrical Engineers, to the delegates 
from abroad was held at the Hotel Cecil, covers being laid 
for 496. 


Mr. John Gavey, C.B., was in the ehair, and amongst the | 


distinguished company present to do honour to the members 
of the kindred institutions—many of them accompanied by 
their ladies—were to be seen Sir J. W. Swan, Prof. G. Carey 
Foster, Sir William Ramsey, Sir Alexander Binnie, Lord 
Kelvin, Sir William White, Sir W. Crookes, Mr. C. E. 
Spagnoletti, Sir A. W. B. Kennedy, Sir J. C. Lamb, Prof. 
Perry, Col. R. E. Crompton, Prof. Silvanus Thompson, Sir 
Henry Mance, Major-Gen. Festing, Dr. Glazebrook, Mr. 
R. K. Gray, Mr. James Swinburne and others. 

After the loyal toasts had been duly honoured, Mr. Gavey, 
speaking in French, toasted “ The Visiting Delegates," to 
which felicitous but commendably brief replies were made by 
Profs. Farny and Hospitalier, Dr. Budde, Mr. S. S. Wheeler, 
Dr. Emil Naglo and Signor Guido Semenza on behalf of their 
respective countries. 

Signor Semenza also unveiled and presented to the English 
Institution, on behalf of the Associazione Elettrotecnica 
Italiana, a magnificent bust of the immortal Volta, a gift 
for which Mr. Gavey and Prof. Thompson returned thanks in 
eloquent and feeling terms. | 3 . 

Dr. Glazebrook proposed in his bappiest vein the toast of 
„The Ladies," to which Prof. Cormack, looking unhappy 
and anything but like a ladies’ man, responded. Our 
sympathies went out to him, for it was no ordinary ordeal, 
and required more than ordinary courage on the part of a 
mere man to face the tender glances and bewitching smiles 
of the gentle representatives of six nations. 

During dinner the string band of the Royal Engineers, 
under the báton of Neville Flux, A.R.A.M., performed a 
selection of music which, to us, seemed singularly inappro- 
priate. It would have been easy to have arranged the 
programme so as to include a selection of national melodies, 
several numbers from Moskowski's suite From. Foreign 
Parts,” and other items suitable for the purpose. This, to 
some, may be thought mere sentiment, but we know that 
sentiment enters largely into the feelings of our Continental 
friends. 

Speeches ended, the company reassembled in the reception 
room and spent the remainder of the evening in friendly 
intercourse. From beginning to end the utmost cordiality 
and enthusiasm prevailed, and hosts and guests alike are to 
be congratulated on an international “ entente cordiale ” 
not likely to be effaced during this generation. 

Two motor-’bus loads of visitors, Group D, left the Hotel 
Cecil at 9.30 on Tuesday morning, under the able leadership 
of Messrs. O'Gorman, Duddell and S. Z. de Ferranti, to visit 
the Lot’s Road power station of the London Underground 
Electric Railways Co. This station, though previously 
described in the technical journals, was new to almost all 
the party, and great interest was expressed in all the details, 
which were courteously explained by the engineers of the 
company. 

The visitors first inspected the coal conveyer, and special 
interest was shown in the great height to which the coal is 
carried. From this point the visitors passed through the 
oil cooling house, and thence into the lowest floor of the 
main station, where the electric accumulator locomotive was 
being employed in the removal of ashes. Then they went 
up through the two tiers of Babcock & Wilcox boilers into 
the main station, where an excellent opportunity was afforded 
to visitors to inspect the various parts of the Westinghouse 
steam turbine units, which our readers will recall, are of the 
horizontal type, each rated at 5,500 Kw. Some of these 
machines were in process of adjustment and inspection, and 
the method of design employed, more especially the extremely 
large air-gap on the generators, was the cause of some very 
interesting discussions between the engineers of the various 
companies represented. 

The large space taken up by the switching apparatus and 
the bus-bar compartments, which is in accordance with 
American practice, proved another interesting item. 


About 11.80 Mr. Spiere, of the Morgan Crucible Co. 
appeared, and invited some of the members to visit his 
factory across the river, where a most interesting series of 
experiments and commercial tests of various forms of brushes 
was exhibited ; keen interest was taken in his latest and 
most ingenious pneumatic brush-holder, in which the pressure 
(which is in the neighbourhood of 3 Ib. per sq. in.) is applied 
to the brush simply by air, springs being entirely dis- 
carded. The air is supplied from a small hand accu- 
mulator to a hollow stud, being tapped off for each 
individual brushthrough small holes into a neatly arranged 
air cushion. 

The actual pressure is transmitted to these brushes simply 
by a point which leaves the brush free to move slightly in 
any direction, the forward movement along the commutator 
being prevented by a small iron barrier rod. This arrange- 
ment appears to eliminate all vibration, and the commutation 
shown was very good, thongh the generator was turbine 
driven at. 4,500 r.p.m., and of the old shunt-wound type 
with no special commutating devices. A grooved com- 
mutator was used, and the comparative wear of commutator 
with carbon brushes supported as above was very small when 
compared with that of the copper or brass type frequently 
used. ; 

The visitors then returned to Lot’s Road and joined the 
rest of the party, which proceeded to Earl's Court, where 
luncheon was served at the Welcome Club. 

Group A visited the telegraph and telephone installations of 
the General Post Office and the London Wall Exchange of the 
National Telephone Co.; Group B went to Greenwich by 
electric car, and inspected the generating station of the 
L. C. C.; Group C was taken by motor- bus to the Bow 
generating station of the Charing Cross, City and West End 
Electricity Supply Co., and these three groups partook of 
luncheon together at the Ship Hotel, Greenwich. 

Group E visited the generating station of the Central 


| London Railway Co., travelling to Shepherd's Bush by the 


Baker Street and Waterloo and Central London Railways. 
The two groups D and E were entertained to luncheon 
at Earl's Court Exhibition; the arrangements were entrusted 
to a Ladies’ Committee, consisting of Mrs. Gavey, Mra. 
Hopkinson, Lady Kelvin, and others, the Council being 
represented on the Committee by Messrs. Hammond, Hirst 
and O'Gorman. | 

Some 170 guests sat down, and the chair was taken by 
Mr. J. Gavey, C.B., supported by Messrs. R. Hammond, 
H. Hirst, S. Z. de Ferranti, Col. Crompton, and other well- 
known figures in the British electrical world. 

The Austrian luncheon, Austrian band and the many 
other comforts which were afforded helped to make the 
gathering a most pleasant one, the success of which, as Mr. 
Gavey announced, was due to the efforta of Mr. H. Hirst, in 
whose hands the Council had placed the management. 


Prior to the luncheon, some 15 motor-cars (lent by 


members of the Institution) under the leadership of Mr. 
Hammond, conveyed the ladies through the Strand to St. 
Paul's then through the City up to the Tower and back 
again zii the House of Commons to Earl's Court, where the 
gentlemen who had visited Shepherd's Bush and Lot's Road 
were awaiting them. 

In the afternoon a large party visited the Robertson 
Electric Lamp Works at Hammersmith. 

In the evening most of the visitors were present at the 
Reception and Conversazione of the Institution of Electrical 
Engineers, which was held in the Natural History Museum ; 
much interest was manifested: in the admirable collection of 
exhibits, including our friend tbe Diplodocus, and the 
guests appeared to be well pleased with the entertainment 
provided. 

The event of Wednesday was an excursion to Windsor 
Castle, followed by luncheon at the White Hart Hotel and 
a trip up the Thames to Maidenhead and Cookham. 
The journey to and from Windsor was made by special 
G. W. R. train, and for the river excursion to Cliveden four 
steamboats were engaged. Weather conditions were prc- 
pitious, and a more enjoyable outing could hardly have 
been devised. 

Yesterday those members of the party who are going on 
the circular tour were to leave London for Birmingham and 
Manchester early in the morning, by special train. 
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BUSINESS NOTES. 


Flame Lamps,— Messrs. G. Straus 
AND Co, Lrp., of London, E. C., are supplying 
Flame lamps of British manufacture, which are 
claimed to burn satisfactorlly in either ordinary 
or public service for practically the same period as 
ordinary open white arc lamps. "The mechanism 
consists of two solenoids and a rocking lever, 
which control a train of wheels, to which the 
carbon holders are connected by copper cords. 
The solenoids arc differentially wound, and feed 
the carbons with great regularity. A metal 
economiser is used in place of porcelain or 
fireclay, so that there is no trouble from these 
breaking. The lamps are strongly and substan- 
tially made, and as the covers and globes are easily 
removed, trimming is a simple matter. Stcatite 
and mica insulation is used throughout, and all 
parte are made to gauge, and are interchangeable. 
The lamps are, at present, made in two sizes, 
namely, for 10 to 12 hours, and 16 to 18 hours; the 
overall length of the former 1s 40 in., and of the 


latter 50 in. 
A New Typewriter Attachment.—A 


new and ingenious arrangement has been placed 
on the market by the ELLIOTT-FISHER Co., 
of New York, to work in conjunction with 
their accounting typewriters, whereby the figures 
typed in the columns of any book or bill will be 
automatically totalled. This adding attachment 
can be fitted to the company’s standard billing“ 
machines. Provided no errors in the typewriting 
are made, it is impossible for mistakes to occur in the addition of 
the figures. We have seen the machine, but are unable to give a 
detailed description ; those of our readers interested should apply 
to the company at their London address, 75, Cannon Street, E. C., 


for further particulars. 


Dick, Kerr Contracts.—The following contracts have 

recently been booked by Messrs. Dick, KERR & Co., Lrp.:— 

New South Wales Government.—' Two 450.xw. rotary converters, similar to 
those supplied by the same firm under the original contraot. 

Bolton Corporation Tramways Committee. -One 1,600-xw. alternator. 

Btoke-upon-Trent Corporation Tramways Committoe.—One 250-xw. generator. 

Glengarnock Iron and Steel Co., Ltd.—Ono 300-kw. generator. 

Kilmarnock Corporation Tramways Committee. — One gteam 
generator set. 


Point Centrollers.—Mkssus. S. Dixon & Son, LTD., 
have lately received an order for nine Turner's automatic point 
controllers for the Rochdale Corporation, also orders from the 
Manchester Corporation and others, both here and on the Continent. 


Orders for over 100 are at present in. hand. 


Toronto Electrical Workers on Strike.—On June 
13th, writes our Toronto correspondent, some two hundred electrical 
workers affliated with the local union Jaid down their tools because 
their employers refused to accede to their demands for higher 
wages. The men have been working on an eight hours' day, and 
receiving 274 cents per hour. The strikers are asking for 
35 cents per hour, and assert that workmen in the electrical 
trade in Toronto are paid lower wages than in any other 
large centre on the continent outside Montreal. In Niagara Falls 
and Buffalo the common rate is $3 and $3.50 per diem. Trade is 
very brisk at present with some large contracts in course of com- 
pletion, and it is thought that the strike will not last more than a 
few days. Some of the large firms affected are Messrs. Bennett and 
Wright, the Keystone Electric Co., Keith & Fitzsimmons, and the 


James Morrison Co. 


Condensing Plant.—The MinRLEES Watson Co. have 
recently secured a contract for surface condensing plant to work in 
connection with a 3,000-xw. Willans turbine at the City of Leeds 
electric lighting station. The condenser is of the vertical open-top 
type. It is especially designed to meet;such trying conditions as are 
met in using condensing water from the River Aire, which contains 
a large amount of woolly material floating down from the mills, 
and which, in an ordinary way, chokes the condenser tubes. The 
condenser can be easily cleaned whilst the plant is in operation, 
and the flow of water can be reversed as desired to facilitate the 
cleaning. In this special case the water has only a single course of 
flow through the condenser. A vacuum of 28 in. is to be maintained 
under ordinary working conditions. The circulating water is 
delivered by a motor-driven centrifugal pump, and the air pump is 
of the Mirrlees-Edwarde' threc-throw type, 22 in. diameter X 15 in. 
stroke, driven by a threc-phase motor. Messrs. Mirrlees, Watson 
are also to supply for the Dalzell Stcel Works, Motherwell (Messrs. 
David Colville & Sons, Ltd.), an elevated self-draining counter- 
current jet condensing plant, for dealing with 80, 000 Ib. of steam 
per hour. This steam is taken direct from several large rolling mill 
engines, and the plant is specially designed to meet the intermittent 
discharge from such engines. The condenser is erected on a steel 
tower, and is self-draining through a barometric pipe. The air is 
dealt with by a Mirrlees dry slide valve air-pump, and the con- 
densing water is delivered to the condenser and cooling tower by 


motor-driven centrifugal pumps. 


FLAME 
LAMP. 
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Book Notices.—“ Fire Tests with Floors — Red book 
of the British Fire Prevention Committee, No. 112. London: The 
Committee. 2s. 6d. 

“The Corrosion and Protection of Metals.” By A. H. Sexton. 
Manchester: The Scientific Publishing Co. 5s. net. 

“The Physical Review,” Vol. XXII, No. 6, June, 1906. 
Lancaster, Pa., and London: The Macmillan Co. 

* Journal of the Franklin Institute," Vol. CLXI, No. 6, June, 
1906. Philadelphia: The Institute. | 

" Régles Normales de l'Association des Electriciens Allemands 
pour la Comparaison et l'Essai des Machines et Transformateurs 
Electriques.” By De G. Dettmar. Translated by F. Loppè and 
A. Thonvenot. Paris: H. Dunod & E. Pinat. 2.50 fr. 

“ Fortschritte der Elektrotechnik," Part 3, 1905. Berlin: Julius 
Springer. M.7. | 

The June issue of ''Progressive Advertising" contains an 
article on Who's Who in the Railway Advertising Field.” 

„Milan International Exhibition, 1906 —Catalogue of the British 
Section." London: The British Commission for the Exhibition, 
1 and 2, Oxford Court, E. O. 50 cent'mi. 

Transactions of the American Society of Mechanical Engineers." 
Vol. XXVI, 1905. New York: The Society. 


The Hercules Battery.—This battery will, to some 
extent, be familiar to our readers, as it is an improved sur- 
vival of the Headland battery. Its chief feature lies in the grid 
employed, which is shown both pasted and unpasted in our illus- 
tration. From this it will be seen that the grid consists of a series 
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[UNPASTED AND PasTED GBIDS OF THE HERCULES DATTERY. 


of square pillars, each of which are leaden frame structures so 
designed as to lock the paste in position. The electrolyte circulates 
freely round the pillars, the whole four sides of which are active. 
The arrangement results in & mechanically strong plate, free from 
the chance of buckling, yet presenting a very large active surface, 
and calculated to withstand very severe usage. As a matter of fact, 
we understand that cells of this make have been subjected to very 
severe charge and discharge tests with every satisfaction, and have 
shown substantially increased capacities above the average. With 
a view to giving some iden of its capabilities, the Hercules Elec- 
trical Manufacturing Co., of Church Lane, Battersea, have sub- 
mitted the following result of a series of tests recently made; the 
Hercules cell being tested against the best two of 18 other types of 


cell :— 

Sample cells. Hercules cell. 

Size of each plate .. 72in. 4 in. Bin. x 4'bin. O67 in. x 675 in. 
Weight of plates 29°5 lb. 88:6 lb. 83 lb. 

Average discharge in watt- 


hours va T. de 230 980 
Watt-hours per lb. gross 

weight of complete cell 647 4:94 7:4 
Mean percentage energy 

efficiency .. es n" 66 70 70-9 


Trade Announcements.—Mr. J. A. Rupp, M. I. E. E., 
is about to sever his connection with the British Insulated and 
Helsby Cables, Ltd., whom he represented in Scotland, first as the 
Telegraph Manufacturing Co., Ltd., of Helsby, from 1892 to 1902, 
and subsequently, after the amalgamation of that company with the 
British Insulated Wire Co., of Prescot, as the British Insulated and 
Helsby Cables, Ltd. 'The change dates from June 30th. On that 
date Mr. Rudd removes to 68, Gordon Street, where he will 
continue to carry on the other branches of his business as hitherto. 
He invites other cable-makers to send lists and terms. 

The BRITISH ELECTRICAL TRADE Surety AND BITUMEN Co. 
announce that the agency arrangement which they have with 
Messrs. Rumney & Rumney for the sale of refined Trinidad bitumen 
and insulating box compounds terminates on the 30th inst. Com- 
munications should be sont direct to the company at Canal Bank 
Trundley Road, Deptford, London, S.E. 

Messrs. W. Sisson & Co., Ltp., have now removed to their new 
works at Elmbridge Road, Gloucester. The London agents are 
Messrs. Agnew & Donaldson, 25, Victoria Street,S.W. Messrs. 
Sisson have issued a new illustrated circular of their patent enclosed 
engines for electrical service. 

Both in Liverpool and Newcastle increasing business has 
necessitated Mzssrs. VrRiTYS, LTD., removing to larger premises. 
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Simplex Watertight Wall Plug. 
—The accompanying figure shows an iron- 
clad type of wall plug of novel design, and 
combining great mechanical strength with 
high insulation. It is being supplied by 
SrwPLEX Conpuits, Lro. "The vertical 
pattern is arranged for fixing upright on the 
wall, and is specially adapted for workshop 
or outside use. The plugs zre manufacturcd 
in both the two-pin or concentric types, 
and in tbe latter design a locking device is 
employed. The plugs are easily wired and 
unbreakable, all the parts being enclosed in 
a cast-iron case. A horizontal pattern is 
listed, which has three lugs for fixing, and 
is made for ? in. screwed conduit. 


Electric Cooking.—The Tyneside 


Electrical Pioneer for June contains the 


Cooking,” by Miss L. Carter, first-class 
diplomee of the Northern Counties School 
of Cookery, Newcastle-upon-Tyne, who 
gave such excellent demonstrations at the 
recent Newcastle electrical exhibition. 
Definite recipes for cooking electrically are being published, some 
tasty breakfast dishes coming in for first treatment. 


Park Royal Power Station.— We are asked to state 
that the large oil separators mentioned in our last week's article on 
this power station, were manufactured by the WORTHINGTON PUMP 
Co. Lro. Eight of them were supplied, and both separators and 
valveless pump were principally prepared to the specification of 
Mesers Kennedy & Jenkins. 


* SIMPLEX " 
WALL PLUG. 


LIGHTING and POWER NOTES. 


Canada, — WINNIPEG.—Our Canadian correspondent 
writes that, as a result of investigation, ample water-power has 
been found available for the generation of electrical energy to 
supply the city. On the 28th inst. the City Council decided to 
take a poll of the citizens as to whether the municipality should 
undertake a scheme. It is proposed to create debentures to the 
value of $3,250,000, and extingaish the debt in the course of 40 
years, There are other propositions before the Council for the 
erection of an undertaking, one promoter being Mr. J. D. McArthur. 
He proposes to put down a plant at Lac du Bonnet, 60 miles north- 
east of the city, in return for a franchise and the right to supply 
the municipality. A Chicago firm has also made a preliminary 
offer to the Council in the matter. An important factor in the 
situation is the Winnipeg Electric Street Railway Co., which has 
recently completed the erection of plant, which it has taken 
31 years to accomplish, at a cost of over $3,000,000. The com- 
pany can develop 30,000 H.P., and, as its own requirements arc 
something in the neighbourhood of 10,000 n.r., it looks to have its 
sbare in supplying power to the Winnipeg factorics in the future. 
The water-power in the neighbourhood of Winnipeg is practically 
inexhaustible, and an expert has stated that the Winnipeg River 
alone is capable of furnishing nearly a million horse-power. 


China.—The British Consul at Chinkiang, in a recent 
report, states that in the latter part of 1905 a Chinese syndicate set 
up a plant for lighting the town by electricity. It has not at 
present proved an unqualified success, because the management of 
the syndicate docs not impress the public with its reliability. The 
authorities of the British Concession have imposed certain con- 
ditions—calculated to improve the existing arrangements of the 
syndicate—and as a necessary preliminary to the introduction of 
electrical energy into the concession. The matter is under nego- 
tiation. The plant erected by the syndicate has German dynamos 
and Chinese boilers, 


Clevedon.—The London Gazelle contains notification of 
the revocation by [the B. of T. as from June 16th of the Clevedon, 
Portishead and Long Ashton Electric Lighting Order, 1904. 


Continental Notes,—lITary.—The municipal authority 
of Schio has decided to improve the public lighting of the town, 
and to meet. that end has grauted a concession for 10 years to 
Mesars. Fratelli, Mauri, of Casamicciola, the firm having the option 
to supply energy for power purposes also. A new water-power 
Installation of 20,000 H. P. is to be carried out on the Cellina. It is 
stated that the energy generated will be supplied to Trieste. 

A meeting bas recently been held at Sinigallia, at which it was 
decided to form a company for the erection of a barrage on the 
Sentino and the Frasassi to develop 4,500 m.p. The energy 
obtained is to be used for electric traction on the Sinigallia- 
Acevia-Lassoferrata railway and for industrial purposes. 

La Società Elettrica del Pellino is the name of a new company 
which has just been formed in Milan with a capital of £16,000 to 
light the town of Burgomancro by electricity. 

La Società Elettrica di Borno has secured an electric power con- 
cession from the authorities of the Province of Brescia. A water- 
power plant is to be erected on the River San Fiorano. 
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AUSTRIA.—The Aktiengesellschaft Gebruder Böhler, of Oberaich, 


proposes to develop the water power of the River Mur to the 


extent of 4,000 H.P. for use in the Kapfenberg Steel Works 
of the company. 

ROoUMANIA.— The municipal authorities of Piatra-Niamtz are 
about to invite tenders for the electric lighting of the town. 

PARIS.—No municipal council has ever been apparently more 
worried with its future policy regarding electric supply than ie the 
City Council of Paris at the present moment. In April, 1907, and 
December, 1908, expire the concessions now held by various 
" sectors.” Mr. Felix Roussel has now presented his report to the 
Council, in which be makes a complete and technical study of the 


question in view of the possibility of one of the four following 
(2) interested 


control; (3) bulk supply; (4) concession. Mr. Roussel exposes the, 


| advantages of each without, however, pronouncing for any. He 


appeals to the cofincillors to come to & decision. Each of the 
solutions proposed is hedged around with minor difficulties. The 
Council, as a whole, in view of the unsettled state of municipal 
financial enterprises, hesitates to declare for a direct control of the 
electrical enterprises. The Council, however, considers the 
continuance of the present concessions, with their expensive 
administration, a thing not to be thought of. It desires, as 
expressed in recent debates, to remain master of the tariff applied 
for electrical energy. It is endeavouring to do this, and at the 
same time obtain advantageous terms with the future concession 
holder. If the Council deliberates too long, a hasty treaty with a 
temporary “ concessionaire” will be the only solution of the 
problem. 

The conclusions advanced in the report of Mr. Felix Roussel, 
however, were arrived at, and the report was printed, before the 
passage of the recent law through the French Senate, which deals 
with electric power supply in Paris, among other matters. This 
law was passed on June 12th, and practically ties the hands of the 


municipality in respect to any profit-making schemes with the 


electrical industry which it may have in mind. 

The Journal Officiel of June 17th contains the text of the law 
adopted by the Senate and the Chamber of Deputies and pro- 
mulgated by the President of the Republic, regulating the establish- 
ment and working of electric supply enterprises in France. The 
Journal may be seen on application at the Commercial Intelligence 
Branch of the Board of Trade, 73, Basinghall Street, E.C. 


Cuba.—The Camaguay Electric Co., Ltd., has been 
registered at Ottawa, Canada, with a capital of $350,000, with the 
special object of carrying on an electric light, heat and power 
business in Cuba. The directors are Messrs. R. V. Sinclair, A. F. 
May, A. McFarlane, W. H. Middleton and C. F. Moffatt, all Ottawa 
capitalists. The head office of the company is at Halifax, Nova 
Scotia. | 

Dundee. — Messrs. Cox Bros. a short time ago put 
down an electrical installation in their Camperdown works, and as 
electric driving has proved very satisfactory, large extensions are 
in contemplation. 


East Ham.—The L. G. B. has notified that it will sanction 
the borrowing of £14,192 of the loan of £18,750 applied for. The 
President of the L.G.B. is to be asked to receive a deputation from 
the T.C. as to the balance not sanctioned. 


Exeter.—There are about 1,200 public lamps in Exeter 
in the 40 odd miles of street outside the area lighted by arc lamps. 
Each lamp is required, under the contract with the Gas Co., to 
supply a light equal to 14 c.P., omitting certain special lamps of 
higher illuminating power, but the lighting of these lamps is not 
satisfactory. The bill with the gas company is over £4,000 a year. 
The contract terminates at Michaelmas next, and the proposals of 
the Lighting Committee and the Electricity Committee jointly are 
to divide these areas into three sections, to increase the c.. in each 
section, and to put up in special places lamps of increased 
brilliancy. 

Having regard to the fact that the electricity undertaking belongs 
to the city, and the margin of difference between the rival tenderers 
in the three sections is small, the Committees have resolved to 
recommend that the order for lighting these areas be placed in the 
hands of the E. L. Committee, except Section 3, which shall be lighted 
by incandescent gas, these conditions to obtain for a period of five 
years or more, the Council to then determine which lighting is best 
for the whole city. The subject is to be fully considered at a 
meeting of the City Council on the 2nd prox. 


London.—L.C.C.—The Council on Tuesday had under 
consideration a report by the Finance Committee, on an 
application from the Islington B.C. for sanction to borrow 
£3,834 for arc lamps and columns, and £13,322 for the laying 
of mains. Some of the streets proposed to be lighted by electricity 
are at present lighted by incandescent gas installed by the Gas Light 
and Coke Co. as recently as 1903, and a loan in respect of which 


was sanctioned by the County Council in 1905. It was also intended 


to lay mains for general supply, although the primary object was 
street lighting. "The total cost of the scheme amounted to £21,011, 
of which the Council had already sanctioned the sum of £3,812. The 
Committee proceeded to state :— 

„The annual cost of maintaining the lamps which will be super- 
seded, including the cost of the gas, has been, aceording to a 
report of the borough treasurer, £2,376, whilst the cost of main- 
taining the arc lamps, irrespective of the cost of electric current, is 
estimated by him at £1,520, and the amount required to meet the 
charges for interest on and redemption of the loan of £5,023 for 
lamps and columns is £351, making a total of £1,871. It would 
appear from these figures that the Borongh Council will effect an 
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annual saving of £505 a year as a result of installing the electric 
light. It will, however, be observed that in making this calculation, 
the new lighting scheme has not been charged with any sum in 
respect of the electricity, as the Borough Council proposes to 
charge the street lighting account with the same amount as before, 
although supplying a much larger amount of energy. The electric 
lighting accounts for 1905-6 show & net surplus of £7,640, but the 
Borough Council's estimate shows that if the new strect lighting 
scheme had been in operation, the surplus would have been £5,620, 
showing that the new scheme will involve a charge on the under- 
taking of some £2,000. The cost of lighting these streets by elec- 
tricity would consequently be about £1,500 in excess of the cost of 
lighting them by gas, although the street lighting account of the 


Borough Council would show the scheme to be less costly than the 


present system of lighting by £505. There is, moreover, a sum 


stated to be £730 6s. 8d. still owing to the Gas Light and Coke Co. for 
installing the gas lighting system which it is proposed should be super- 


seded. It has been represented to us that this extension will prove of 
benefit in the future. This may be so if a large number of private 


consumers should be obtained on, the routes where the new mains, 


may be laid, but upon this point the Borough Council has not sup- 
plied us with any particulars. We have felt great hesitation in 
advising the Council to sanction the borrowing of this large 
amount, having regard to the general position of the undertaking 
and the fact that we do not altogether share the Borough Council's 
views as to the financial advantages of this extension of their 
undertaking. At the same time we do not think that this is a case 
in which the Council should refuse its sanction to the borrowing of 
the money. The Borough Council should, before borrowing money 
for the installation of the new system of lighting, be required to 
repay to the Gas Light and Coke Co. the amount due to it." In 
these circumstances the Committee recommended the L.C.C. to 
sanction the loan, but the order not to be issued until evidence was 
produced showing tbat the Borough Council had repaid the sum 
owing to the Gas Light and Coke Co. 

Mr. Buxton, who opened what proved to be a long discussion, 
moved that the recommendation should be referred back to the 


‘Finance Committee for reconsideration, having regard to the 


financial position revealed in the report. 

Sir R. M. Beachcroft, who seconded the amendment, stated that 
the period of 42 years for repayment was fixed 10 years ago. In 
his opinion it would be advisable to reluce the period by from 10 
to 15 years, so as to protect the ratepayers of the future from being 
charged for works undertaken by the ratepayers of to-day. 

Mr. A. M. Torrance, an Islington member, supported the amend- 
ment. He declared that in the circumstances Islington was not 
justified in coming forward for a loan on the subject. 

After further discussion, the amendment was carried by 35 votes 
to 31 on a show of hands; but, on a division, the amendment was 
defeated by 56 votes to 39, and the recommendation of the Com- 
mittee was then agreed to. 

The Committee further stated that no reserve or renewals fund 
had yet been established in connection with the Islington electric 
lighting undertaking, and from a report recently made by the 
borough treasurer, it did not appear to be the present intention to 
form such a fund. The total amount borrowed by the B.C. 
down to March 31st, 1905, was £406,437, and £373,262 of that sum 
was then outstanding. The money was nearly all borrowed for a 
period of 42 years, on condition that all renewals and replace- 
ments should be met out of a sinking fund or from maintenance 
account. It appeared tothe Finance Committee that the matter 
was of much importance, and on their recommendation the Council 
decided to ask the Islington Council what action was proposed to 
be taken, and to urge upon the borough the advisability of estab- 
lishing a reserve fund. 

HaMMERSMITH.—Application is to be made by the B.C. to the 
L.C.C. for a Joan of £19,343 in respect of the following: Mains and 
sub-stations, £7,138; service lines, £2,102; boiler bouse founda- 
tions, wiring, &c., £645 ; pumps, feed-water heater, forccd-draught 
apparatus, &c., £1,726; works and machinery included in the 
£40,000 estimate for extension scheme, £7,730. 

Srepngy.—The E.L. Committee bas been instructed to consider 
and report as to whether the engagement of the consulting electrical 
engineer can now be advantageously terminated. 


Limerick.—The Corporation recently decided to apply 


for a loan of £5,000 to cover the cost of further plant extensions. 


Londonderry.—The following revised scale of charges 
has been decided upon by the Corporation :—Lighting, 6d. and 
14d. maximum demand system, or 44d. per unit, flat rate; heating, 
1d. per unit flat rate; motive power, 2d. for first 500 units per quarter, 
14d. for balance; 1d. time switch system. Meter and service rents, 
58. per annum. 


Manchester.— Messrs. Halls, Ltd., have decided to 
adopt electric power in their extensive mineral water and bottling 
works at Walkden. 

The Earl of Ellesmere's mansion, at Worsley, is to be furnished 
with an electric lighting installation. 

Motherwell.—The following new scale of charges for 
energy has been fixed by the T.C.-—Lighting, 3d. per unit; power 


and heating, 1d. per unit for the first 40,000 per quarter; jd. per 


LÀ 


unit for any quantity over 40,000 units per quarter. Any consumer 
using not less than 15,000 units per quarter for power is to receive 
energy for lighting purposes at the following rates, provided the 
energy used for lighting purposes shall not in any quarter exceed 
20 per cent. of the total amount supplied: 14d. for the first 5,000 
units, 14d. for the second 5,000, 1d. for the next 15,000, and 2d. for 
any further quantity used per quarter. 


Paignton. — The B. of T. has revoked the E.L. 
order, 1902. 


South Africa.—EA4sTr Lonpon.—At a meeting of the 
T.C. on May 29th, the joint report of the electrical engineers, 
Messrs. John Roberts and W. Long, borough and city electrical 
engineers, of Durban and Cape Town, called in to advise on the 
electricity department, was submitted, and it was decided to adopt 
the main principles of that report. 

Their report corroborates the recent report submitted by the 
town electrical engineer, Mr. J. Mordey Lambe, and clearly shows 
that the most satisfactory way out of the present condition is to 
build a new power station, add new plant in place of some of the 
present plant and change the distribution of private supply from the 
single-phase, 100-volt, two-wire, to a two-phase, 220-440 volt, three- 
wire system; by which means a saving of about £10,000 per year 
may be effected. E 

The deficit last year amounted to no less than £11,620, there 
being a loss of £1,398 on the private supply, a profit of £706 on the 
street lighting, and a loss of £10,928 on the tramways. The losses 
gencrally are due to high cost of generation, but the tramway losses 
are stated to be due to the excessive cost of repairs to cars and high 
cost of traffic management, also to the low speed at which the 
cars are operated. 

The amount of new capital expenditure recommended is as 
follows :— Power station, £35,000 ; H. r. cables, &c., £7,500; doubling 
and improving tramway tracks, £5,000; total, £47,500. The 
financial result of such expenditure at the cnd of the first year's 
working is estimated as being: Pri vate lighting, £6,604 profit; 
tramways, £1,228 loss ; street lighting, £606 profit. . 

The amount spent during the six years of operation is shown as 
£122,902, of which it seems £20,058 bas been written off for depre- 
ciation. The total cost of generation in the past year works out at 
£20,583, or 41d. per unit, and with capital charges the total cost 
is £24,287, or 4:8d. per unit, while the cost of energy delivered at 
the consumers’ terminals amounted to 10d. per unit. Under the 
new scheme tbe total cost for generation is shown as £10,000, or 
l7d. per unit, and including capital charges the total cost is 
£14,908, or 2:6d. per unit, while the cost at consumers’ terminals is 
only 54d. per unit. | : 

The site proposed for the new station is on land adjoining the 
pregent. works, and it is suggested to erect a steel framework 
covered with iron, and a steel smoke stack. The new machinery 
suggested is coal conveying plant, mechanical stokers, new super- 
heaters (for the present B. & W. boilers), economisera, water puri- 
fying plant, condenser, switchboard, two 500-K w. lighting sets, and 
a combined 200-kw. tramway and lighting generator coupled to 
the same engine, to take the load for both systems during the 
greater part of the 24 hours. The present four B. & W. and one 
Davey-Paxman boilers, and the 200-K w. Belliss tramway generator 
and 200-K w. Belliss alternator would be removed into the new power 
station; and it will be necessary to abandon tbe two 180-kw. 
Lowrie-Hall alternators and Belliss engines, two exciters and three 
80-Kw. Belliss tramway generators. 

The present number of sub-stations is 32, which can easily be 
reduced to six with the suggested improvements, which will 
necessitate 10 miles of H.T. concentric cable. Considerable work 
will be necessary with the overhead mains, but this could be gradu- 
ally carried out. 

The tramways system has a D.C. 500-550-volt supply, and is not 
open to any improvement; the mains and overhead equipment, 
while capable of being brought up to a better condition, do not call 
for any immediate attention. The speed of the cars should be 
Increased 50 per cent., but to do this it is necessary to thoroughly 
overhaul the whole of the track, which is in & very bad state, the 
joints having sunk, and in many cases the points and crossings will 
have to be completely renewed. Useless curves have begn intro- 


. duced at places, and to get over that difficulty it is suggested to 


double that portion of the track from the car-shed to the junction 
of Upper Oxford Strect and Southerwood routes. The repairs to 
rolling stock work out at nearly £530 for each of the hine cars, 
but with the increased speed six cars would meet the demand, and 
by reducing the staff, which is at present largely in excess, the cars 
should work out at about £300 each for repairs. | 

In conclusion, it is suggested that the possibility of taking 
energy in bulk from the new power station of the East London 
Harbour Board is worthy of consideration. 


South America,— The electric light supply was 
inaugurated at Chivilcoy on May 24th last, the concessionaires being 
Messrs. Trant and Soldani. 

A recent issue of the Diario Oficial (Rio de Janeiro) contains the 
terms of a decree authorising the establishment of the Bahia 


Gas and Electric Co. with powers to carry on enterprises in 


Brazil. The company was founded at Portland (Maine) at the end 
of 1905 for the purpose of supplying the town of Bahia and other 
Brazilian towns with light, heat, and power by gas or electricity, 
and also to erect bridges and other engineering works. 


West Ham.—Ina report issued on Monday the electrical 
engineer stated that in addition to the 1,500 H.P. in motors con- 
nected to the Corporation mains on March 31st last, 500 H. p. had 
been ordered by new and old consumers, including the complete 
equipment of some of the most important factories in the borough. 
The estimated annual consumption of the additional motors was 
1} million units per annum. Negotiations were pending for a very 
much larger amount. The increase in the lighting business had 
proceeded at a very satisfactory rate since March 31st. Nearly as 
many consumers had been connected since then as were connected 
during the whole of the past financial year. 

07 ( Continued on page 1047.) 


— . ———— ᷑ DwQcęꝑm—— e— ä ü äẽä ä ädä ä dc ä ä b ũũ.ſ— 


vol. 58. No. 1,492, JUNE 29, 1906. THE ELECTRICAL REVIEW. 1048 


—— — . —— ͥ U—L—— — 


THE NATIONAL PHYSICAL LABORATORY, BUSHEY HOUSE. 


(Conciuded from page 1007.) 


Oxk of the bays in the new building is being equipped purpose of accommodating heavier test work in the one half, 


for the general testing of electrical instruments and appara- and resistance and other direct-current work in the other. 
tus with direct or alternating current alt the ma- The heavy test room has two machine test-plates, 10 ft. x 
chines being ar- 5 ft, and pro- 


vision for a travel- 
ling crane. The 
resistance room 
is in the centre 
of the building, 
well protected on 
all sides. It 
measures 60 ft. 
x 25 ft, and 
has an extra thick 
glass roof and a 
Zluss ceiling, the 
space between which 
will be heated. 
Special arrange- 
ments of inlet 


ranged on a founda- 
tion which is isolated 
from the walls and 
floor of the 
building, and as 
far away as pos- 
sible from points 
where vibration or 
stray fields would 
be liable to affect 
the readings of in- 
struments. Sup- 
ports on which the 
more delicate ap- 
paratus is to 
stand, have like- 


wise been isolated l = and exhaust 
from the founda- INDUCTANCE AND CAPACITY MEASUREMENTS. trunks for rcgu- 
Hon and walls, "The apparatos on the table, with threo tla renate arenen Tating the tempere 
by which means it ture of the air are 
is hoped further to avoid disturbances due to vibration, or provided, the entering air being passed over steam pipes. i T 
the swaying of the walls by wind. "The photometric section occupies a building run- 


The second large bay has been divided into two, for the ning transversely to that just described ; an  illus- 


Tug Power HOUSE IN THE ENGINEERING BUILDING. 
Showing 75-Kw. Parsons turbo-generator, 18-H.P. gas engine and dynamo, booster, &c. 
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tration of it appears in the earlier, part of the article. 
To the south of the resistance room and heavy test room 
is a second annexe on the ground floor, containing an office, 
workshop, store room and packing and receiving room. 


THE LONG SCALE KELVIN VOLTMETER. 


The latter building was arranged so as to surround the 
resistance room entirely and thus assist in maintaining its 
temperature uniform. 

The battery room, which is situated over the photo- 
metric section and from which steady currents to the 
whole building are 
supplied, has — been 
placed in the roof 
above the photometric 
portion, and is ap- 
proached from the 
ground by an outside 
staircase, 

The equipment, 
which nas already 
been arranged for, 
includes fixing and 
connecting up the 
following apparatus : 
— ne battery of 60 
cells, capable of being 
paralleled for heavy 
discharges, one battery 
of 56 cells for machine 
driving, photometric 


work and general 
distribution, parallel- 


ing, charging — and 
general switch and 
distribution boards, 
a 500-KW. motor- 
generator and booster 
with a switchboard 
for controlling the 
leads from the en- 


Scale 2 metres radius. 
By means of a 100,000-ohm resistance, much higher pressures can be used. 


photometry. This department is under the charge of Mr. 
Paterson and Mr. Rayner. Their work has comprised tests 
on the most varied types of lamps, from the micro-lamps 
used in night-sights of guns to powerful arcs, and has in- 
cluded life and effi- 
clency tests on mer- 
cury-vapour lamps and 
tantalum and other 
metallic-filament 
lamps. Forty-six 
standardised electric 
lamps were issued from 
the department during 
the year to serve as. 
standards at various 
other laboratories. 
Comparative tests 
have been made on 
arc lamp carbons of: 
five different makes, 
and the distribution 
of candle-power from 
each studied. Com- 
plete life and effi- 
ciency tests on several 
new types of metallic- 
filament lamp have 
given most interesting 
and important results. 
Tests are also in pro- 
gress to determine the 
suitability of various 
types of glow lamps 
for signalling purposes, 
the object being to 
measure the time taken 
by the lamps to gain 
and lose brilliancy after switching on and off respectively. 
A special apparatus has been constructed for the purpose, by 
which the lamp, after switching off, is viewed through an 
aperture in a rotating disk after a given interval, depending 
on the speed at which the disk is rotated. A similar device 


Pressures 40 to 160 volts. 


ET! E. 


gine house to the 
new buildings. 
The latter have 


THE GENERAL ELECTRICAL LABORATORY (OLD BUILDING). 


Showing the arrangements for insulation testing devised by Mr. Campbell and Mr. Rayner (on the left) and 
the Gambrell resistance box used in verifying technical resistances (on the right). 


been erected by 
Messrs. Mowlem from plans by Messrs. Mott & Hay, of 
(Jueen Anne’s Mansions. 

One of the departments provided for in the new building, 
which is deemed most likely to develop quickly, is that of 


is employed for measuring the candle-power of the lamp at 
the point of maximum brilliancy. 

The photometric department in the new building covers a 
ground area of 100 ft. x 25 ft., and consists of two floors, 


paz 
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with the battery room above. The ground floor is divided 
into two rooms, which will probably be used for life-test work 
on lamps, and photometry of the more ordinary routine type. 
Above are a room for accurate standard and experimental 
work, offices and workshop, and space for arc lamp testing. 
This latter area measures 52 ft. x 26 
ft., and has a well at one end where 
the full height of the building, viz., 
30 ft., can be taken advantage of. It 
is intended to use this room for the 
measurement of higher candle-powers, 
and arrangements have been made 
whereby a photometer track 90 ft. 
long can be used along the whole length 
of the first floor. 

The equipment for the new electro- 
chemical building has yet most of it 
to be provided. It has been found 
pussible, however, to get the electro- 
static voltmeter and wattmeter for use 
with alternating currents into good 
working order, and the experience 
gainel in the improvement of the 
wattmeter will enable a new instru- 
ment to be constructed which, it is 
hoped, will measure alternating power 
to an accuracy of O'l per cent. 
Experiments have also been made 
with a low reading electrostatic 
voltmeter, which can be used 
as a sensitive alternating current 
ammeter with 2 volts drop on a series 
resistance. 

Mr. Rayner's researches carried out for the Engineering 
Standards Committee have been previously described in the 
electrotechnical Press, as they formed the subject of a paper 
at the Institution of Electrical Engineers last year. The 
study of the internal temperatures in the windings of 
electrical machinery has been extended to transformers, botli 


* 


PHOTOMETER Room (OLD BUILDIN d). 


This shows the standard photometer for measuring current and pressure in lamps. The lamps mounted on 
the photometer are an ordinary 16-c.r. incandescent lamp and a Fleming-Ediswan large bulb standard. 


air and oil cooled, but since the Engineering Standards Com- 
mittee have not, fully considered the matter, the report has 
nob yet been published. 

The optical work of the laboratory is, like the themo- 
metry, divided between Bushey and Kew. At the 
Observatory many hundreds of telescopes and binoculars 


"ud 
D E . 
' \ me Pi! ape f 
` , 
| n -— 
» Ld 


! 
i 
| 
! 
| 
' 
À 
f 


2 im tthe 4d 
^ 2 E v 


with numbers of sextants and other optical instru- 
ments are tested annually. The work at Teddington 
has only just been organised, but Mr. Selby and Mr. 
Hunter, who divide their time between optical work and 
the computation of tides, have already carried out 
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THE CHEMICAL LABORATORY. 


Apparatus for steel analysis mounted on the hearth. 


numerous measurements of refractive index of absorption 
with various glasses. 

In the department of metrology, or more familiarly 
weights and measures, Mr. Jeffcott and Mr. Attwell have 
made thousands of measurements for the Engineering 


Standards Committee, of gauges and of machine parts. The 
work of this committee 


dealing with standard 
templates for rail and 
tramways has a special 
interest at the present 
time for the electrical 
engineer. 

The department for 
metallurgy and metal- 
lography under Dr. 
Carpenter and Mr. 
Edwards is at present 
engaged in an elabo- 
rate research on the 
aluminium bronzes. A 
fine outfit for this kind 
of work has been pro- 
vided, which bas 
already been used to 
great advantage in 
work published by 
Dr. Carpenter last year 
on the high-speed tool 
steels. 

In the chemical 
laboratory Dr. Caspari 
has carried out the 
numerous analyses 
necessary, and bas 
published some 
valuable work on the 
difficult subject of 
the chemistry of gutta- 
percha. 

The engineering 
department has been responsible for much construc- 
tional work, including the coils for the ampere balance, 
and the machining of all the specimens used in 
metallographic research. Dr. Stanton and Mr. Bairstow 
have continued their work on wind pressure, and the 
effect on structures has been studied both in natural winds 
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obtained- at the top of a steel tower erected in the grounds 
and with artificial winds of higher velocities obtained from 
a large fan. Further interesting work is that of Mr. 
Jakeman on the physical properties of steam, and the 
investigations on pressure gauges and on the effects of alter- 
nating stresses on metals. The power house in the engineer- 
ing building has just been enlarged, and a new 50-Kw. 
motor-generator installed, together with several smaller 
machines. These are in addition to the special machines 
in the new building, for single, two and multiphase 
currents of varying frequencies. 

OPENING OF THE NEW ELeEcTRO-TECHNICAL BUILDINGS 
OF THE NATIONAL PHYSICAL LABORATORY. 


On June 25th a numerous and distinguished company 
visited the National Physical Laboratory at Bushey to be 
present at the opening of the new  Electro-technica! 
Building. 


national character of the work, undertook to erect it at cost 
price. 

For the equipment, the laboratory is indebted to many 
friends. Messrs. Siemens Bros. led the way with a gift of 
alternate current outfit. The India-rubber, Gutta-Percha and 
Telegraph Works Co., Silvertown (Mr. R. K. Gray), and 
Messrs. Callender have given all the cable needed for power, 
lighting and experimental work. Messrs. Crompton are 
supplying the switchboards ; Messrs. Mather & Platt some 
machines; Messrs. Bolton’s the copper; and the General 
Electric Co. (Mr. Hirst) the fittings, on generous terms. 
The heavy current battery is being obtained from Messrs. 
Pritchets & Gold, and a switchboard for controlling it from 
Messrs. Reyrolle, on liberal terms. 

About a year ago another grant of £10,000 was 
obtained from the Chancellor of the Exchequer, chiefly 
through the exertions of Mr. Haldane, who as president of 
the British Science Guild, presided at a meeting called in 
the House of Commons to press the claims of the National 


Hw 


Sr mee 


-7 ^ (E 
* 


* 


^A Cnt ur 


GENERAL VIEW OF ENGINEERING BUILDING. 


To the left is Dr. Stanton and Mr. Bairstow’s arrangement for studying wind pressure under artificial draught, and to the right 
the “repeated loads machine. 


The chair was taken by Lord Rayleigh, President of the 
Royal Society, and a statement was made by the director, 
Dr. Glazebrook, giving the history of the movement which 
bas led up to the construction of the present building. The 
need for extension was brought by the Executive Committee 
to the notice of the Royal Society in 1904 and received the 
cordial support of the Council, who laid the matter before 
the Chancellor of the Exchequer. 
place was taken by the ex-President, Sir Wm. Huggins, who, 
during his term of office, exerted himself at every opportunity 
on behalf of the extension scheme, and was a member of a 
deputation to Mr. Balfour, the First Lord of the Treasury, 
and the Chancellor of the Exchequer, to urge the claims of 
the Laboratory. As a result Mr. Austen Chamberlain asked 
Parliament for a grant of £5,000, which was voted last 
session. This sum, supplemented by an anonymous gift of 
€2,000, has been used for the erection of the electro-technical 
building. This was rendered possible by the generosity of 
Messrs. Mott & Hay, who have given their services as 
architects, and of Messrs. Mowlem. who. recognising the 


In this task a prominent 


Physical Laboratory on the Government. This sum is 
being expended in the erection of buildings for metrology, 
metallurgical chemistry and engineering, but it will only 
cover the cost of the bricks and mortar. For the equipment 
of the metallurgical laboratory, the Goldsmiths’ Co. have made 
a most welcome grant of £1,000. To complete the three 
buildings, asum of at least £5,000 more is needed. 

The apparatus which these large and roomy buildings are 
intended to house is at present stowed away in small rooms 
and underground cellars in Bushey House. When the elec- 
trical, metallurgical, and metrological apparatus is finally 
transferred to the new buildings already erected, or about to 
be erected, the staff will work under much more comfortable 
and favourable conditions than they do at present, and there 
will be room for large additions to the present equipment. 
The National Physical Laboratory is already doing excellent 
work, as may be seen from the report for last year. The 
investigations carried out appear all to have an important 
bearing on engineering aud industrial problems. The work 
which was in former days left to the spasmodic efforts of 
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the private investigator is now carried on b7 a trained staff 
with the best apparatus obtainable. The difference in the 
results obtained will in the course of time be immense. 

Mr. Haldane made an excellent opening address. We are 
fortunate in having one Minister who understands the value 
of the application of science to industry, and who is 
thoroughly acquainted with the great progress which the 
Germans especially have made in this direction. Mr. 
Haldane pointed out the difference between the Germans 
and ourselves; in Germany the industries develop out of 
the laboratories, while here we flounder on without the 
light of scientific knowledge as long as possible, till we find 
we can no longer do without it unless we are to fall hope- 
lessly behind in the race for wealth. 


LIGHTING and POWER NOTES. 


(Concluded from page 1042.) 
Queenborough.—The T.C. has consented to the 


Sheerness and District Electric Supply Co. carrying overhead 
mains in the town, provided the B. of T. does not object. 


Stafford.—The T.C. last week decided that £55, repre- 
senting 64 per cent. on the wages, be paid to the officials and work- 
men of the E.L. department, in accordance with an arrangement as 
to profit-sharing by the employés. 

Walthamstow.— We learn from the Leyton Distrirt 
Times that Mr. Ross Hooper recently resumed the inquiry into the 
application of the U.D.C. for sanction to a loan of £8,158 for E.L. 
works. Since the previous hearing a fresh statement has been 
prepared showing an excess expenditure to March this year of 
£4,480, £1,888 is required for services, mains, and meters for the 
ensuing twelve months. The inspector stated that he intended to 
go into the question of the excess expenditure very thoroughly. 
After criticieing the Council's method of giving out orders and 
allocating items of public lighting in the accounts, Mr. Hooper 
adjourned the inquiry until 29tb inst., the engineer in the mean- 
time to prepare a report as to how he finds the machines, Mr. 
Hooper remarking during the inquiry, “I can’t say, from what 
I have seen of them, that they are satisfactory by any means. There 
is no doubt, in my mind, that your station has been sadly 
neglected." 


TRAMWAY and RAILWAY NOTES. 


Bolton.—The income on the Corporation tramways 
during the past quarter was £26,241 17s. 6d., an advance of 
£1,531 8& 2d. on the corresponding period of last year. The 
average income per car-mile is 11°57d., against 11:28d. last year. 
An application on the part of the conductors for an increase of zd. 
per hour in wages is being considered by the Tramways Committee. 


Burton-on-Trent, — Major Pringle, the B. of T. 
inspector, has issued his report on the Burton and Ashby Light 
Railway, which he finds quite satisfactory. The B. of T. has for- 
warded its certificate, and traffic will cemmence shortly. 


Continental Notes.—ITraLy.—It is proposed to convert 
the horse tramways in the town of Verona to electrical working. 

GERMANY.—It is stated that, in order to reduce the danger of 
collisions on the single-line railway tracks on the Bavarian State 
Railways, the Bavarian Minister of Public Works has decided to 
employ wireless telegraphy for sending instructions, warnings, &c., 
from stations to approaching trains. 


Gorton.—The U.D.C. has applied to the B. of T. for a 
year's extension of time to August, 1908, for carrying out the Tram- 
way Order, 


Hudderstield.—A_ sub-committee has advised that the 
town clerk shall apply to the B. of T. for a provisional order to be 
promoted in the next session of Parliament to authorise the ex- 
tension of the tramways from Crosland Moor to Crosland Hall. 


Lancaster.— In order to avoid, if possible, further loss 
on the Corporation tramways, the Tramway Committee on June 19th 
decided upon a reconstruction scheme, involving a severance of the 
existing arrangements of a joint appointment of electrical and 
tramways engineer and assistant engineer, by which one-half of the 
salaries of such officials are paid by the Tramways Committee. It 
was further recommended that a traffic manager should be appointed 
to undertake the general management of the tramways under the 
Committee, and that the Electricity Committee should be asked to 
supply energy st ljd. per unit, which the Tramways Committee 


considered to be a reasonable price, A revision of fares was also 
recommended on the lines of the special report presented by Mr. 
Clough, of Bury. 


Light Railways.—The B. of T. has confirmed the 
Stretford Light Railways Order, 1906, and the West Manchester 
Light Railways (New Lines) Order, 1906. 


Liverpool.—At a late hour on Sunday night last, a tram- 
car block occurred on the line of Lime Street and Renshaw Strect, 
Liverpool, through the breaking of an axle on a car proceeding 
towards the city. Some difficulty was experienced in getting the 
disabled car out of the way, and a stoppage of the traffic for about 
20 minutes was occasioned, an awkward matter, as the main south- 
end city routes lie along the streets named. 


London.—L.C.C.—The Highways Committee on Tuesday 
reported that the lines in Vauxball Bridge Road had been con- 
verted to the conduit system, and the lines over Vauxhall Bridge 
were constructed for the same system. As the bridge section could 
not be worked by electric traction until the powers sought in the 
Council's Bill had been obtained, the tramways were being worked 
by horse cars. It was decided to convene a special mecting to con- 
sider the question of purchasing the London portion of the Lea 
Bridge, Leyton and Walthamstow Tramways, and to oppose before 
the Light Railway Commissioners an application for the con- 
struction of light railways specified in the Highgate Hill Light 
Railways Order. 

It was also decided to lodge an appeal to the High Court against 
a recent decision of the District Commissioners of Inland Revenue 
with regard to the allowance to be made for depreciation and 
renewals in arriving at the assessment for income-tax for 1903-4 
upon the southern tramways. 
~ IsrrNGTON.— On Saturday last a serious accident took place on 
the electric tramway of the Middlesex County Council leased to 
the Metropolitan Electric Tramways, Ltd., between Highgate 
Archway and the Archway Tavern. The driver lost control of the 
car at the top of the steep gradient, and the.car ran away, striking 
a mourning coach, an empty furniture van, a motor-'bus, and a cab, 
all of which were wrecked. Finally the car collided with a 
stationary car at the terminus, and both left the metals, smashing 
an electric light standard and a motor-car before coming to rest. 
Three men were killed, and 22 persons injured, four of them 
seriously. 

The B. of T. has appointed Lieut.-Col. H. A. Yorke, C.B., to inquire 
into the circumstances of the accident, and an inquest on the three 
victims was opened on Tuesday at Islington. Mr. Horace Avory, 
K.C., appeared for the company, and other interests were also 
represented by counsel. 

The driver, E. H. Cone, stated that he had bcen driving on the 
Highyate route 22 days, and had previously spent a month in the 
school at Hendon, but had had no previous experience. His 
evidence showed that he had had trouble with the brakes 
on the car twice on the same afternoon, immediately prior 
to the accident, owing to the wheels skidding. When the car 
refused to stop at the Archway, he released the hand-brakes, but 
the wheels still skidded; the magnetic brakes also would not act. 
He reversed the controller without effect, and eventually, after 
smashing the hearse, seeing a furniture van on the track, he jumped 
off. The road was very greasy. The brakes on the car were a 
hand brake and a magnetic brake; the latter was used on an 
emergency, and if the whcels were not revolving, it was useless. 
Skidding was of daily occurrence. Mr. A. H. Pott, chief engineer 
of the Metropolitan Electric Tramways, Ltd., said that skidding 
was a sign of bad driving, and was reported to the traffic manager, 
who dispensed with the services of the driver responsible. There 
were flats on the wheels of the car in question. He thought the 
accident was due to an error of judgment on the part of the 
driver. 

The witness thought the present brakes the best possible. The 
ear had just been renovated and inspected, and Saturday was the 
first day on which it was being used again. 

Other evidence was given, and the inquests were adjourned till 
July 10th. 

BERLIN Tra¥ric Commission.—The Commission sent from Berlin 
to report on the methods of dealing with traffic in London and 
Paris has presented its preliminary report. According to the 
Tribune, the Commission was very favourably impressed with the 
speed and efliciency of the London railways under modern cou- 
ditions, but commented on the had atmosphere prevailing in the 
London “Tubes,” and one of these in particular. The method of 
collection of tickets employed on the Central London Railway is 
praised asa pleasant contrast to the troublesome supervision on the 
Berlin electric line. The carriages and the lighting arrangements 
were found to be better in London thau in Paris or Berlin. On 
the whole, bowever, both London and Paris were found to be in 
advance of Berlin in the matter of electric railways. 

Travellers on the“ Bakerloo" Railway this week were requested 
not to drop their tickets into the chopping-box at the entrances to 
the stations as usual, but to deliver them to the lift-man at the 
station at which they alightcd. The object is to dispense, if pos- 
sible, with the attendants at the boxes. It is rumoured that the 
change may be followed by the introduction of fares varying with 


the distance. 


Manchester.—The annual report of the working of the 
tramways, prepared by the general manager, Mr. J. M. McElroy, 
was approved by the Corporation Tramways Committee at its 
meeting on Tuesday, and will be submitted to the City Council at 
its next meeting. At the date of his last report, the manager says 
the total length of single track open for traffic was 146 miles 342 
yards; this has been increased to 157 miles 647 yards.) The total 
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traffic revenue for the year amounted to £661,806, as compared 
with -£628,529 in the preceding year. This sum was increased by 
other sources of income to £663,706. The working expenses 
amounted to £433,560, against £411,597 last year, leaving a balance, 
with the addition of bank interest, of £232,097, against £229,997 in 
1906. Out of this sum the following charges have to be met:— 
Interest on mortgage debt, &c, £48,731; redemption of debt, 
£38,594; rent of tramways, £17,250; leaseholds (proportion of 
outlay), £930; and income-tax, £6,418. The available balance was 
appropriated as follows:—Renewals for depreciation account, 
£70,082; street improvements, 44, 090; contribution in aid of 
rates, £46,000 ; total, £120,172. The number of passengers carried 
during the year was 133,923,932, as compared with 126,900,875 
in the previous year. The following facts are brought 
out by a table showing the percentage of passengers carried at 
differént fares:— 70-76 per cent. paid 1d. fares: 11°57, 14d. fares ; 
6°26, 4d. ; and only :32, 4d. fares, The average traffic revenue per 
car-mile was 1084d., against 10*68d. in the preceding year, and the 
average working expenses per car-mile, excluding power, cost 5d., 
as in the preceding year. Including power cost, the working 


expenses amounted to 7:10d. per car-mile, against 6:99d. in 1905. 
This difference ig due to the increased number of. covered cars. 


The renewals and depreciation fund now stands at £249,211, 
against £185,085 at the end of the last financial year. 


Middlesex.—According to the Daily Express, the 
Metropolitan Electric Tramways, Ltd., has made an application to 
the B. of T. for the approval of a by-law permitting any number of 
passengers not exceeding one-third of the number. for which the 
vehicle is licensed, to stand inside during inclement weather, 
provided each person first obtains the consent of the conductor. 
The same privilege is also asked for Sundays and Bank Holidays 
or other public holidays, and for Saturday afternoons, with the 
consent of the Commissioner of Police. f 


Newcastle.—The Mayor proposed to hold a joint 
meeting of the sub-committee appointed to deal with the matters 
in dispnte and the men's representatives, and to submit points 


upon which agreement could not be reached to arbitration; but 


the union rejected this on the ground that an impartial judge was 
unobtainable. The men had resolved to come out on strike during 
race week, but agreed to remain at work during the holidays, to 
sccure the support of the ratepayers. | | 


* 


Paisley.—The extension of the Paisley tramways from 
Potterhill to Barrhead was opened this weok. 


Rawtenstall.— Mr. Lacey, of Messrs. Lacey, Sillar and 
Leigh, has advised the T. C. that the time has arrived when the 
Council should proceed with the purchase of the local tramways. 

€ question of obtaining energy in bulk, or the establishment of 
electricity works, has been left fora committee to consider. | 


South Lancashire.—The Lancashire United Tramways 
Co. ran a trial trip on their new line from Brookhouse, Farnworth, to 
the Ellesmere Monument, Walkden, on Friday last, with satis- 
factory results. Excellent progress is being made with the con- 
struction of their other lines from Walkden to Swinton, Worsley, 
Winton and Boothstown. 


South Shields.—On the 23rd inst., Col. von Donop, on 
behalf of the B. of T., made an official inspection of the Frederick 
Street to Slake T'errace section of the Corporation tramways. Cars 
were taken over the route, and particular attention was given to 
that part of the way where the road has been lowered at St. 
Mary's Terrace. The inspection seemed quite satisfactory, for 
immediately afterwards the scrvice was inaugurated. This is the 
second route finished. 


Weymouth.—4A poll of ratepayers on the question of 
permitting a company to construct electric tramways between 


Upwey and Portland last weck resulted in a large majority against 
the project. 


United States.—Accordiny to a New York corres- 
pondent of the Standard, the death-roll in connection with the 
tunnel borings under the East River in connection with the under- 
ground railway proiect is mounting with alarming rapidity, being 
Increased on the 20th inst. by two drowning accidents. A foreman 
and his gang were working at a tunnel heading about 300 ft. from 
the shore, and in a rock stratum about 110 ft. below the surface of 
the river. The men had plugged a crevice made by a small “ blow- 
out,” but the new air-blast bad cvidently enlarged the fissure 
through the rock to the quicksand. Two men were drowned 
outside the shield by the inrush of water, and the rest barely 
managed to escape through the second small emergency door. The 
foreman crawled through as the water rose a foot per second. 

The engineers confess themselves nonplussed by the repeated 
„ blow-outs" and “bends "owing to the high air-pressure, these 
latter alone causing numerous accidents amongst the workers. The 
actua] number of deaths since the commencement of the four 
tunnels has not yet been stated. The chief doetor to the con- 
tractors, Messrs. Pearson & Co.,told the coroner that some men, 
when placed in the medical air-lock in the works, failed to come 


round, while recovery was practically hopeless at the hospitals un-. 


provided with a special air chamber. 
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TELEGRAPH and TELEPHONE NOTES. 


American Pacific Cable,—The daily Press announces 
the opening of the Tokio-Guam section of the American Pacific 


cable. 


Austria.—The Austrian system of telegraphs in 1904, 
including 18699 kilometres of underground cables, and 41833 kilo- 
metres of submarine cable, amounted to 41,683 kilometres of line, 
and 188,157 kilometres of wire, the increase on the previous year 
being 1,744 kilometres of line, and 10,158 kilometres of wire. 

The systems of railway and private telegraph lines were reduced 
during the year by 64795 and 18485 kilometres respectively. 
89°94 per cent. of the conductors of the State Jines is of iron-wire ; 
6:04 per cent. of bronze; 0°23 per cent. of compound ; and 0:13 per 
cent. of steel wire. At the end of the year there were 6,269 
telegraph offices open to the public—namely, 3,834 Government, 
2,417 railway and 18 private offices. 

Traffic.—1,849,050 Government and service telegrams were dealt 
with during the year, while paid telegrams-numbered 17,220,837, 
an increase over the previous year of 757,183.. Of tbe former 
number 1,485,447 were telegrams in transit, while the balance was 
exchanged with Hungary, Bosnia and foreign countries. The 
following figures show the movement of telegrams :— German 
sent and received 2,331,115 telegrams ; Hungary, 1,798,608 ; Italy, 
288,480; Great Britain, 255,484; France, 238,762; Russia in 
Europe, 199,436; Switzerland, 136,051; Roumania, 107,332; 
Bosnia, 132,747; and Turkey in Asia and Europe, 66, 706. 
international traffic totalled 7,345,736 telegrams. Among the.tele- 
grams handled there were 119,975 urgent telegrams, 100,187 
telegrams paid for in cash, and 188,408 in stamps; and altogether 
420 telegrams per 1,000 inhabitants were sent. 

Vienna and Prague were the busiest centres, claiming each 
5,036,923 and 1,063,232 telegrams sent and received. Then follow 
Trieste with 952,075 ; Lemberg, with 490,798 ; Graz with 370,985; 
Cracovie with 272,422; Brünn with 268,967; and Carlsbad with 
218,972. The Pneumatic service handled 3,793,611 telegrams. 

The receipte for 1904 were 12,419,928 fr. They have steadily 
risen from 10,546,862 fr., the revenue for 1900. | l 
~ Telephones.—'T'here were 208,217:88 kilometres of underground 
wire and 53,165:19 kilometres of aerial wire. Telephonic conversa- 
tions amounted to 157,508,263, of which 1,590,942 were telegrams 
forwarded by telephone. The telephonic receipts amounted to 
8,239,316 fr.— Journal Télégraphique. 


Belgium.—On the Belgian telegraph system in 1904 
there were transmitted 6,722,254 telegrams, being ‘an increase of 
2:40 per cent. over 1903, in which year 6,564,335 telegrams were 
dealt with. The receipts amounted to 4,502,901 fr., as against 
4,418,063 fr. in 1903, or an increase of 1:92 per cent. The above 
figures include internal, international and transit telegrams. There 

' was an increase in the number of inland and foreign telegrams due, 
it is said, to greater business activity. 

The Anglo-German transit traffic increased by 6:89 per cent. 
during the year. 

Government and service telegrams numbered 8,744,340, of which 
221,580 were on account of the scrvice. 2,198 offices were oper to 
the public in 1904, as against 2,162 in 1903. The personnel 

numbered 11,673, being an increase of 402 over 1903. 

The receipts on account of the telegraph service amouuted to 
5,008,893 fr., while the telephonic service yielded 6,194,112 fr., 
together 11,203,005 fr. The expenses of the joint services were 
7,618,063 fr., leaving a surplus of 3,584,942 fr. The capital account 
is represented by 49,522,409 fr. 

A large extension of the telephonic service was necessary during 
the year, owing to the large increase in the number of subscribers, 
who numbered 20,875, or an increase of 1,936 over 1903. 

Local conversations paid for numbered 62,514, an increase of 
6,016 over 1903, while telegrams telephoned increased by 99,197 to 
1,691,623. The receipts on this account totalled 4,956,011 fr., an 
increase of 554,589 fr. 

International conversations increased by 22,319 to 221,299, thc 
receipts on this account also increasing by 67,750 fr. to 435,041 fr. 
—Journal Télégraphique. 


India.—It is proposed to provide and fix telephone 


instruments along the E. I. R. line at a cost of about Rs. 27,000, in 


addition to the existing stock.—Indian Engineering. 
National Telephone Co.— The company has agreed to 


increase the wages of telephone operators for Sunday work, and to 
limit the latter to one half-day in four weeks. The hours of the 
night operators have not been reduced. | 


The New Pacific Cable,—4 complimentary dinner was 
given at Shanghai in April by the American Association of China to 
the general manager of the Commercial Pacific Cable Co., Mr. 
George Gray Ward, of New York. There were 46 who sat down to 
table, balf being guests. The president of the Association, Dr. 
Gilbert Reid, presided at one end, and the Consul-General for the 
United States, Mr. James L. Rodgers, presided at the other. The 
object of the event was to celebrate the completion of the new 
Pacific cable. 


Paris-Rome.—The telephone service between Paris. 
Lyons and Rome is to be opened on July 1st. The price will be 
4 fr. between Paris and Rome by day, and 2 fr. by night, per call 
of three minutes, d 


Eh 
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Telegraphic Interruptions and Repairs :— 
ME Ostas. 


Trinided-Demersra (No. 1.) .. e cof „ Aug. 96, 1901.. 15 

Martinique ee oe es ee ee May 7, 1908 .. ee 
Bt. Lucia-Martiniq oe ee ee ee ee May 7 1903 oe ee 
Reissa-Issa (Yemen) T - . Oot. 1909 .. a 
Cayenne-Pinheiro ee oe ee Aug. 1909 "P ee 
Port Arthur-Cbifu (Closed) oe ee „ Mar. 7, 1004.. és 
Tarifa- . ee ee ve ee ea Jan. 18, 1904 [E ee 

LANDLINES, 


Puerto-Barrios .. 
Bachkale- Deliman oe ee 
Trebizonde-Batoum . June 25, 1906 . 


Wireless Teletaphy. Tro a letter which was pub- 
lished in the St«ndard on the 19th inst., signed by the secretary of 
the Lodge-Muirhead Wireless and General Telegraph Syndicate, 
Ltd., in reply to one emanating from the managiug director of the 
Marconi Wireless Telegraph Co., Ltd., it appears tbat the former 
has commenced legal proceedings against the Marconi Co., in which 
the latter will have an opportunity of establishing the validity of 


Mr. Marconi's patente. 


De ES ZR 1 1808 


CONTRACTS OPEN and CLOSED. 


OPEN. 


Belgium.—July 6th. The municipal authorities of 
Brussels are inviting tenders for the supply and erection of 108 arc 
lamps and for 18,000 pairs of arc lamp carbons. 


Bolton.—July 12th. Condensing apparatus for the 
electricity department. See “ Official Notices " to-day. 


Dublin.— July 9th. Sub-station switchboards and 


accessories; transformer pillars for the Corporation. See“ Official 


Notices” to-day. 
Dublin.—July 9th. Certain electric works for the Board 


of Public Works. See Official Notices” to-day. 


Glasgow.—July 2nd. The Corporation invites tenders 
for the electric light installation, &c., for Townhead District 
Library. Specifications on application to Mr. John Fairweather, 


Architect, 136, Wellington Street, Glasgow. 


Hackney.—July 26th. Arc lamps and arc lamp pillars, 
switch pillars, &c., for the Council. See Official Notices” to-day. 


Leeds.—July 16th. "The Electricity Committee invites 
tenders for 150 tons of coal tar pitch. 


L.C.C.—July 10th. High and low tension cables for the 


tramways. See Official Notices " June 22nd. 


London.—July 3rd. Tramway car fittings, motors, 
insulating material, es for ihe: L.C.C. See “ Official Notices " 


June 22nd. 


Melbourne.—^August 7th. Tenders are invited for the 
supply of 20,000 Western Union pattern double shed single groove 
glass insulators (5,000 to be delivered at Sydney, Melbourne, 
Adelaide and Brisbane, respectively); and 5,000 double groove 
glass insulatora (1,250 to be delivered at Sydney, Melbourne, 


Adelaide and Brisbane, respectively). Specifications, &c., at the 
Genera] Post Oflices at Sydney, Melbourne, Brisbane and Adelaide. 


— Board of Trade Journal. 
Middlesex. The Middlesex County Council invites 


tenders for work and matcrials required in the construction of the 
permanent way (for electric traction), bridge work, read widenings, 
for three miles of line. 


Oldham.—.July ith. Tenders for the ventilating and 
electric lighting of the new Council school at Clarkstield. J. 
Rennie, Secretary, Education Offices, Oldham, 


Rotherham.—.June 20th. Cables and meters for one 
year for the Corporation. See “ Official Notices " June 15th. 


Roumania.—.July 10th. The municipal authorities. of 
Foeshani are inviting tenders for the concession for the electric 
lighting of the town. 


Spain.—The municipal authorities of San Felio de 
Torello (Barcelona province) have just invited tenders for the 
concession for the electric lighting of the town during a period of 
24 years. 


Twickenham.—July 11th. Electric lighting installa- 
tion for the U.D.C. sewage disposal and destructor works. See 
Official Notices " June 22nd. 


S, Vallasey,—J uly 16th. A.C. transformers for HIS U. D. C. 
“Official Notices " June 15th. 


West Ham.—July 13th. Cable and transformers for 
the electricity department. See Official Notices“ to-day. 


CLOSED. 


Bexhill.—The B.C. has ordered one condensation water 
purifier and grease eliminator, with quartz sand filter, for its 
electricity works from the Paterson Engineering Co., Ltd. 


Bury (Lancs.).—The T.C. has accepted the tender of 
Messrs. Mountain & Gibson, of Eltonfold, Bury, for one tramway 
track watering and cleaning car. 


Cardiff.—The Corporation Asylum Committee received 
two tenders for the electric. light wiring of the cottages for atten- 
dants at the institution, viz., Messrs. Arnold & Son, for £158, and 
Messrs. J. B. Saunders & Co., for £243. The lowest tender was 
accepted subject to the approval of the electrical engineer. 


Croydon.—The T.C. received the following tenders for 
the overhead equipment of the Whitehorse Road tramways :— 
R. W. Blackwell & Co. .. , oe (accepted) £601 
British Electric Equipment C o. pi a i H 


Brush Electrical Engineering Co. 
Johnson & Phillips s 1,157 


The T.C. has accepted the tender of TM British Thomson-Houston 
Co. for the supply of a watering car, at £619 108.; and tbat of the 
British Westinghouse Electric & Manufacturing Co. for 10 tramcars, 


at £521 10s. each. 


Darlington.—The Corporation has accepted the tender 
of the Haste Pump Co., Ltd., for condensing plant, including 
counter-current jet condenser with steam driven air and water 


pumps, for its lighting station. 


Gravesend.—The Corporation bas placed an order for & 
cold process water softener, with quartz sand filter of 1,500 vallons 
hourly capacity, for its electricity works, with the Paterson Engi- 
neeriny Co., Ltd. 


India.—It is stated that Messrs. Dorman, Long & Co. 
have received a large order for telegraph and cable wire for the 
Indian Government. 


Lendon.—We have received the following list of tenders 
submitted for the installations at the new Lambeth municipal 
buildings now erecting at Brixton. The consulting engincer is Mr. 
H. G. Bentley Taylor. 
Charles Hacking.. 
Sheldrick & (o. 66 
S. Burnby & Son. , 560 | 

BATTERBSEA.— The B.C. has accepted the tender of Messrs. Evered 
and Co., Ltd., for electrical fittings for the museum, recreation room 
and gymnasium, Plough Road. 

HaMMERSMITH.—The B.C. has placed an order with Messrs. 
Arthur Ross, Hotchkiss & Co. to fix Hotchkiss circulators to the 
seven boilers not already fitted with same. The price is £42, less 
10 per cent. The tender of Messrs. A. B. Bosher & Co. (at £77) 
has been accepted for the annual supply of files to the electricity 


works. 
SouTHWaRK.-—-The B.C. has received the following tenders for 


the supply of two 40-11. Pp. electric motors, &c., for the Manor Place 
depot :— 


£178 


£691 | Wright Bros. " a T 
(accepted) 477 


Strode & Co. 


Cutting Bros. £250 
Chain Belt F. neinee ring Co. š 29 
Bruce Peebles & CO. .. M Vs m io 315 
Mather & Platt .. a 385 x i 12 204 
General Electric CO. . : T" as on 
Westinghouse Electric Co. 76 
Lancashire Dynamo Co. 278 

303 


Siemens Bros. 7 
Electrical Construction € 'O. 


PorrLAR.—' Tbe B.C. some time ago received, the following 
tenders for coal conveying plant at the electricity works :— 
Babcock & Wilcox £2,107 New Conveyor Co, £1,872 
Ed. Allen & Co. si le 1,475 Gibbons Bros.. Y be 1,636 
Ed. Bennis & Co. 1,410 | 

In order that the firms might be brought into line with each 
other, the borough electrical engineer asked them to send in 
amended prices including all foundations and certain details which 
would be of advantage. The Electricity Committee reported on 
Wednesday having received the following amended tenders :— 


i (accepted) 2:45 


Babcock & Wilcox (recommended for acceptance) £2,168 
Ed. Allen & Co. x NA ex Nt Sar 2n 1,655 
Ed. Bennis & Co. . s 25 M s x 1,520 
New Conveyor Co, .. “a Pa 2 its 85 2.1 

: a 1,575 


Gibbons Bros. : 

The New Conveyor Co. s that the 'y did not care to give a 
fixed price for the foundation work, but preferred to have the same 
carried out by day work. Therefore, there had been added on to 
their tender the figure kiven by the borough surveyor for founda- 


tions, viz., £235. 


West Ham.—The Corporation, having considered a 
report of the electrical engineer on the tests made of the incan- 
descent electric lamps of English manufacture, submitted by the 
six lowest firms tendering, have accepted the tender of Mackevs’ 
Electric Lamp Co., Ltd. An order has been given to Messrs. Cory 
and Co. for a, further supply of 5,000 tons of coal, at 9s. bd. per ton. 
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FORTHCOMING EVENTS. 


Monday, ony 2nd.—At 8 p.m. Faraday Society. Special mecting at Society of 
rts. Prof. Kr. Birkeland, of Christiania, on The Oxidation of 
Atmospheric Nitrogen in Electric Ares; and Mr. F. W. Harbord 
will read a paper by Dr. Eugen Haanel, of Ottawa, on Experiments 
on Electric Iron and Steel Smelting at Sault Ste. Marie on Behalf 

of the Canadian Government." 


Thursday, July 5th.—At 8.30 p.m. Chemical Society. Mr. H. D. Law on 
" Electrolytio Oxidation." 


7 


NOTES. 


The L. C. C. Power Bill Thrown Out.— Yesterday the 
Select Committee threw out the L. C. C. Power Bill. 


The Marylebone Electricity Department's Annual 
Dinner.— A befitting celebration of the first year of working of the 
largest municipal undertaking in London, took place on Saturday 
Jast, when some hundred members of the staff of the St. Marylcbone 
Electricity Department eat down to a first annual dinner“ at 
the Restaurant Frascati. Despite the excitements and fatigues of 
a cricket match between the North Street and York Place staffs, 
which took place earlier in the day, and in which York Place were 
the victors, the members fell to with renewed vigour and discussed 
a substantial dinner menu, which was followed by an equally sub- 
stantial programme of music, both instrumental and vocal, during 
the remainder of the evening. Mr. F. A. Wilkinson, the resident 
electrical engineer and manager of the Marylebone Electricity 
Department, occupied the chair, and was supported by prominent 
members of his staff ; Mr. C. H. Smyth, his able superintendent of 
mains, acted as vice-chairman. The toast list was a commendably 
brief one, and the menu undisfigured by electro-dinner’mical 
equivalents, while through the energetic photography of Messrs. 
Fradelle and Young, those present were enabled to view a record of 
the event during the course of the evening. 

Of the concert, with its many able participants, one can only say 
that it was a most successful example of its kind. An embarassing 
lady impersonator, similarly embarassing though excellently 
rendered Welsh and Scotch songs, pianoforte duets, flute solos, 
and other turns too numerous to mention, helped to pass a very 
enjoyable evening. 

Before dispersing, the good offices of the chairman received 
suitable acknowledgment, and Mr. Wilkinson, in responding, referred 
to the very successful development of the electricity department, 
which had now 6,500 consumers connected. Mr. J. Fuller, the hon. 
secretary, on whom devolved the task of organisation, is to be con- 
gratulated on the very happy result of his labours. 


Much Ado About Little.—In order that he might go 
through the gate and put a woman relative on a train, Paul 
Etheridge, of Atlanta, bought a Central of Georgia ticket, good to 
the first station beyond. It cost him 18 cents, and not being used 
he sought ite redemption. This was refused, although the ticket 
was stamped ‘redeemable if not used.” Etheridge sued the 
railroad in a Justice’s Court, and was awarded 18 cents with costs. 
The railroad company, on a writ of certiorari, carried the case to 
tbe Superior Court, alleging that the plaintiff pretended to enter 
into a contract with intent to deceive and defraud the company, 
and had carried oat such deception; that the contract had been 
fully carried out by the defendant company. The Court, however, 
has sustained the original verdict. The railroad company will 
carry the case to the highest tribunal ! . 


Canadian Hydro-Electric Power Commission.— 
The Provincial Cabinet of Ontario have appointed the Hydro- 
Electric Power Commission of Ontario, the members consisting of 
the Hon. Adam Beck, M.P.P., of London; Hon. J. 8. Hendrie, 
M.P.P., for West Hamilton; Cecil R. Smith, C.E., of Toronto. 
The two former members of the Government are debarred from 
receiving salaries, but it is thought a new minister will be 
appointed to be known as the Minister of Power, with a salary 
equal to that of other ministers with portfolio. Tbe new Com- 
mission is empowered to carry out the Government's policy of 
supplying municipalities with cheap electric power. 


Are Works Annual Sports.—Crompton’s Annual 
Sports, or, to be more accurate, the Athletic and Bicycle Race 
Meeting,” took place at the Club Grounds last Saturday, 23rd inst., 
and was quite an unqualified success in every way. The weather 
was delightful, and in marked contrast to the experience of last 
year. As usual, the visitors were taken down by special carriages 
from Liverpool Street, and were first conducted over the works 
being afterwards entertained to luncheon before the sports took 
place. The chairman of the company presided over the luncheon, 
and in welcoming the gucsts, said he hoped that they bad been 
interested in what they had secn of the works, and emphasised the 
fact that Crompton’s bad always maintained the very bighest 
standard of excellence in manufacture, notwithstanding the extra 
stress of competition both from without and within. Mr. J. P. 
Mulholland, in replying to the chairman’s welcome, said that we 
had not much to learn from America as regards manufacture, but 
that America had learned a great deal from us, particularly in the 
suggest ions and hints scattered by British engineers during their 
too infrequent visits to the States. These ideas were seized upon 
and elaborated and re-exported to England in euch a form that we 
could scarcely distinguish them as our own. Col. Crompton also 


spoke, and expressed his opinion that England was still in the 
front rank of manufacturing nations notwithstanding the wails of 
certain sections of the daily Press. He pointed out that England 
had taken the lead in proposing a permanent international com- 
mission for the standardisation of engineering terms, &c., and that 
England would be the country in which the first meeting would 
be held, English would be the official language of the commission, 
and an Englishman would be the first chairman. The name of the 
latter did not transpire, but, unless we are misinformed, the 
Englishman referred to is a Scotchman, and that Scotchman 
again an Irishman. The sports passed off most successfully and 
a most pleasant afternoon was spent. : 


Greenwich Observatory.—We do not mind fair critic- 
ism, but when words arc put in our mouths in order to represent 
us as saying something that we never said, and thus to afford our 
critics an opportunity of pointing at us the finger of scorn, we feel 
that it is necessary to utter a strong protest. In a recent issue the 
Electrical Times credits us with saying that "observations of this 
character i. e., transit observations—are not of frequent occur- 
rence, or of fundamental importance,” and proceeds to ridicule our 
assumption of knowledge of the working of an Observatory. 

As a matter of fact, the words “transit observations” did not 
occur anywhere in our article; they have been delib:rately inter- 
polated by our contemporary, whose action constitutes a—perver- 
sion of fact. We said, as our readers are aware, that telescopic 
observations of stars in the vicinity of the northern horizon were 
affected, but probably observations of this character,"—that ig, 
observations near the northern horizon—''are not of frequent 
occurrence, or of fundamental importance.” Our statement was 
correct; we know, and our critic knows that we know, that transit 
observations form a very large part of the routine work of an 
observatory such as the one in question, and the false impression 
conveyed by his mis-quotation savours of malicious intent. 


Electric Shock Fatalities.—On Friday morning last a 
rivet heater, named Henry McMahon, 18 years of age, was found 
lying in contact with the N.E. Railway live rail on the Riverside 
branch, between Percy Main and Willington Quay. There was no 
right of way or public crossing at or near the place. The jury 
found that deceased was “ electrocuted " whilst trespassing, and that 
there was no evidence to show how he goton to the line. Artificial 
respiration was tried for over half-an-hour, but without success. 

In our last issue we mentioned a fatality which occurred at the 
Pyle and Blaina Works, causing the death of a man named Revs. 
At the inquest the jury returned a verdict '" That deceased was 
killed directly or indirectly by receiving an electric shock from naked 
terminals or wires, improperly left bare." The voltage was 440. 

A Scottish correspondent writes:—'' Great interest has been 
taken by Scottish colliery managers in the fatal accident which 
took place in one of the Arniston pite. A man had been working 
an electric coal-cutting machine, and bad taken hold of a wire 
haulage rope for the purpose of adjasting it. He at once collapsed 
and never recovered. It was stated at the subecquent official in- 
quiry by an electrical expert, that when the electricity was suddenly 
taken off there was a certain recoil which might get into the iron- 
work of the machine. It would be very light, and might get into 
the cable. He, however, did not see that the current would be 
strong enough to kill a man. Medical evidence was to the effect 
that death was due to severe shock.” 


Conversazione of the Institution of Electrical 
Engineers.—On Tuesday last the annual convereazione of the 
I. E. E. was held, as usual, at the Natural History Museum, South 
Kensington. The President and Mrs. Gavey, with the President- 
Elect and Mrs. Glazcbrook, and the Council, received the guests, who 
numbered about 1,700, and included many well-known scientists, 
engineers, &c., among them being most of the foreign visitors. The 
Central Hall was tastefully decorated and lighted with arc lamps ; the 
String Band of the Royal Engineers, conducted by Mr. N. Fluz, 
A.R.A.M. R.E., performed an excellent programme of music there, 
and the Leoni Ladies' Quintette, performed a like service in the 
Reptilia Gallery. The function was as enjoyable and harmonious 
as it always is, and that is synonymous with declaring it to be a 
success in every way. d 


Institution Notes.—RoyaL Socrkry.— The following 
papers were down for reading at yesterday's reading :— 
- Mr. O. W. Richardson, on The Ionisation Produced by Hot Platinum in 
Different Gases." Communicated by Prof. J. J. Thomson. 

Sir William Crookes, ** On the Ultra-Violet Spectrum of Ytterbium.” 

Dr. J. A. Harker, “On the ‘Kew’ Scale of Temperature and its Relation 
to the International Hydrogen Scale.“ Communicated by Dr. R. T. 
Glazebrook. 

Mr. W. H. Logeman, on Note on the Production of Becondary Rays by ‘a’ 
Rays from Polonium." Communicated by Prof. J. J. Thomson. 


Annual Outing.—On Saturday last the annual outing 
of the staff of the Stepney Borough Council electricity department 
took place to Clacton-on-Sea. Travelling by special train, the 
party reached their destination at 9 a.m. Dinner was served at the 
Brunswick Hotel at noon. Mr. W. Young was elected chairman, 
with Mr. A. J. Somerville in the vice-chair. After the toast of 
“The King and Queen and Royal Family," and “The Electrical 
Committee and the Electrical Engineers,” had been proposed and 
drunk, the chairman expressed his pleasure at once again meeting 
the staff under such happy circumstances, and regretted that the 
exigencies of business prevented all the staff from attending. He 
then proposed a vote of thanks to the hon. treasurer and secretary, 
Mr. E. E. Dorking, and the Outing Committee, to whose efforte the 
success of the;outing was largely due. The afternoon was spent in 
drives and walks in the vicinity. 
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Engineering Trade Troubles,—The Morning Post 
states :—' The Amalgamated Society of Engineers, in conjunction 
with the Steam Engine Makers’ Society and the United Machine 
Workers’ Association, have asked the Engineering Employers' 
Federation to convene a central conference for the purpose of recon- 
sidering the terms of settlement which were jointly adopted after 
the dissstrous strike in 1897. Three of the amendments to be sub- 
mitted by the employes sufficiently indicate the drastic nature of 
the proposed cbanves One is that tbe Federation shall recom- 
mend the preferential employment of society men instead of 
leaving firms to employ whom they choose, another secks to set 
up a limitation of apprentices, and the third asks that the maximum 
overtime shall be 20 hours per man per month instead of 40 hours 
asat present. The terms of settlement have becn in operation 
since January, 1898, and since then there has been industrial peace, 
while the operntives have prospered individually and collectively, 
the Amalgamated Society now having a membership of 100,000 
with funds amounting to over £700,000. It is not expected that 
the employers, who have already sacrificed much for freedom of 
management, will make the concessions asked, ard if the men 
remain tirm a serious situation is sure to develop.” 


Steam Turbines and Gust Regalation.—Visitora to 
the Lot's Road station on Wednesday, June 20th, had the oppor- 
tunity of observing the effect of gust regulation, even on a turbine 
heavily loaded. The pressure gauge finger indicated a variation of 
pressure from 120 1b. to 180 lb., i.e., n range of 60 lb. pressure, and 
about 32° F. of temperature, thus sbowing that as lods drop below 
Maximum, there is a decided range of temperature over an enormous 
surface, and without superheated steam there must le much 
cylinder condensation. 


Appointments Vacant.—Three shift engineers for a 
larve central station in the South of England; draughtsman for 
Brighton Corporation Electricity Works: commercial assistant for 
the Woolwich B.C, electricity department (£200). 


Hammersmith. City and North-East Railway Bill.— 
The Chairman of Ways and Means bas given notice of his intention 
to move in the House that the promoters of the above Bill, which 
bas been introduced into this present session, shall have leave to 
suspend any further proceedings thereon, in order to proceed with 
the sume Bill if they think tit in the next session of Parliament, 
ovided that notice of their intention to do so be lodged in the 

rivate Bill Office not later than six o'clock on the day prior to the 
close of the present session, and that all fees due thereon up to that 
period be paid. 


The “ Daily Mail" again.—In a leader published on 
the 25th inst. the D.M., referring to the Highgate disaster, with 
novel phrases such as “ dashed down the hill," “ its mad career," 
and so on, took objection to power brakes on the score that too 
many of them “depend on the electric current for their source of 
energy, and the moment the trolley lenves the wire or the current 
fails on the wire, the brake becomes useless" We suppose it is 
useless to inform our contemporary that no electric brake in use in 
any way depends upon the continuity of the tramway power supply. 


OUR PERSONAL COLUMN. 


Phe Editors invite electrical engineers, whether connected with the 
technical er the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
KLBOTBICAL REVIBW posted as to their movements. 


Central Station Engineers.—The following changes 
have taken place in the staff of the West Ham Electricity Depart- 
ment: — Mr. Perry, boiler house superintendent, has resigned. 
The vacancy is not to be filled, but Mr. S. M. Horewe tt, late in 
charge of the Manchester Corporation Motor Department, has been 
appointed at the same salary as Mr. Perry was recciving, to take 
charge of the Motor Hiring and Power Supply Development 
Department. Mr. Kemble, shift engineer, has resigned, and bas 
been succeeded. by Mr. MipwiNTER, late shift engineer in the 
employ of the County of London Supply Co., at a salary of 50s. per 
week. Mr. Forster, draughtsman and spare charge engineer, has 
resigned. The vacancy is not to be filled, as the amount of 
drawing work in the otlice has decreased. The salary of Mr. Mas- 
TERS, assistant station superintendent, is to be increased from £159 
to £175 a year, and he is to be given the title of resident engineer. 
Mr. Masters is to undertake to remain for two years in the Council 3 
service, and to take up residence in rcoms provided at the 
generating station. Mr. J. SMITH, chief assistant accountant of the 
Barking Council, has been appointed chief clerk at a commencing 
salary of £190, riving to the authorised maximum of £200 in 12 
months. 

The Greenock Corporation has increased its electrical engineer's 
salary from £350 to 4450. It was explained that Mr. ROBERTSON 
had been offered an appointment in Manchester carrying a larger 
salary, and, at the request of the Electricity Committee, had 
declined the offer on the understanding that his salary in Greenock 
would be considered and increased. 


Mr. Epwanp Gnnm, South Ealing, has been appointed charge 
engineer at the Southwark electric station. ere were 152 
applications for the position. 

n view of the satisfactory result obtained during the past 
financial year, the Motherwell T.C. has unanimously. agreed to 
increase the salary of Mr. 8. WiLLIAMS, the burgh electrical 
engineer, by £50 per annum. 

The Electric Supply Committee of the Hoylake and West Kirby 
U. D.C. has recommended that Mr. E. F. Jones, engineer-in-charge 
nt Southport, be appointed assistant electrical engineer to the 
Committee, at a commencing salary of £125. | 

Our Toronto correspondent informs us that Mr. J. M. CAMPBELL, 
manager of the Kingston, Ontario, Municipal Electric Lighting 
Works, has resigned his position on account of insinuations having 
been made that he had received commission on machinery recently 
purchased. Mr. Campbell, who is recognised as one of Canada's 
leading electrical experts, having built several plants East and 
West, indignantly repudiated the charges made against him, and at 
a recent meeting of the Town Council pressed for the names of the 
persons who had spread such false rumours. As this waa not forth- 
coming, Mr. Campbell resigned his position as a protest, but it is 
unlikely that the municipality will accept it, and efforts will be 
made to induce him to reconsider the matter." 

Mr. W. H. PaTCHELL, Vice-President of the Inst. E. E., 
M. Inst. C. E., M. I. Mech. E., and M. A. Inst. E. E., who has been 
engineer-in-cbief to the Charing Cross, West End and City Elec- 
tricity Co., Ltd., for the last 13 years, bas just completed a seven- 
years contract with that company in connection with their City of 
Londou extensions. Mr. Patchell is now proposing to establish 
himself in Westminster as a consulting engineer. He will devote 
a good deal of his attention to the application of electricity to 
mines. It will be remembered that Mr. Patchell served on the 
Home Office Elcctricity in Mines Committee which inquired into, 
and reported on, this subject. Mr. Patchell will have offices in 
Westminstcr, the address of which will be notified shortly; in the 
meantime his address will continue to be 60, St. Martin's Lane, 
London, W.C. 

Mr. F. OuRSER-FLETCHER was on Saturday last presented with 
an engraved silver cigarette case by the cngineering staff of the 
Wool vich Borough Electricity Department. He has left to take up 
an appointment as chief assistant electrical engineer in Chatham 
Dockyard. ; 

Mr. E. S. A. SMITH has resigned his appointment as canvasser to 
the electrical undertaking of Battersea. A successor is to be 
appointed for six months with a technical knowledge of electricity, 
and to be styled commercial assistant, electricity department,” 
at a salary of £2 a week, and commission at the rate of 10s. for 
every 100 8-c.p. lamps connected to the Council's mains as a result 
of his efforts. Mr. W. F. Dunoan, temporary shift engineer to 
the Battersea electrical undertaking, has resigned. A successor is 
to be appointed permanently at a salary of £104 per annum. 


General.—We are asked to state that Mr. J. L. CarTEAUX 
has arranged to leave the British Thomson-Houston Co., Ltd., 
Rugby, and expects to take up other work at an early date. 

From the feview of the River Plate we learn that Mr. H. L. 
RANDOLPH, the manager of the India-Rubber Co.’s Buenos Ayres 
branch, left for home on the 1st inst. on a short holiday. 

Mr. E. T. WILLIAMS, chief electrical engineer to the Sanitary 
Commissioners of the City and Garrison of Gibraltar, and Mr. H. A. 
Nott, deputy electrical engineer, have resignéd those positions, 
having accepted appointments under the Mimiralty. Mr. A. S. L. 
BARNES, assistant electrical engineer, has been promoted to the 
position of electrical engineer. During the past four years the 
Gibraltar electrical undertaking has made great advancement, con- 
siderable extensions and improvements having been carried out. 


NEW COMPANIES REGISTERED. 


Cape Town Consolidated Tramways and Land Co., Ltd. 
(80,037). —This company was registered on June 6th, with a capital of £300,000 
in £1 shares, to adopt an agreement between the Cape Town Consolidated 
Tramways and Land Co., Ltd. (incorporated in 1901), and S. W. Jamieson, its 
liquidator, of the first part, Messrs. Wernher, Beit & Co., and Mesars. Emile 
Erlanger & Co., of the second part, and of the company of the third part, and to 
carry on in South Africa or elsewhere the business of tramway, railway, land, 
building, and property owners, financiers, electricians, engineers,&c. The first 
&ubseribers (cach with one share) are: E. M. Rouse, 24, Messaline Avenue, 
Acton, W., gentleman; R. P. Nelson, The Hickerage, Writtle, Essex, gentle- 
man; H. G. Broomhall, 13, Gordon Avenue, St.  Margarets-on-Thames, 
gentleman; H. A. Milner, 38, Seymour Road, Hornsey, N., gentleman; W. J. 
Rose, 97, Seven Sisters, Road, N., gentleman; C. Field, 20, Adelaide Road, 
Brockley, S.E., gentleman; and W. €. Turnbull, 6, Castelnau Mansions, 
Barnes, gentleman. No initial public issue. The number of directors is not 
to be less than three nor more than seven; the first are L. Breitmeyer, 
G. Pauling, R. Littlejohn, Dr. F. Rutherford Harris and H. D. Boyle; quali- 
fication, 4500; remuneration (except managing director) £500 per annum, 
divisible. 


J. Lomax Kendal & Co., Ltd. (88,987).— This company was 
registered on May th, with a capital of £5.000 in £1 shares, to acquire the 
business of J. Lomax Kendal & Co., and to carry on the business of electricians, 
electrical contractors, engineers, fitters, &. The first subscribers (each with 
one share) are:—J. L. Kendal, 4, John Dalton Street, Manchester, electrician ; 
Mrs. L. Kendal, 5, the Polygon, Eccles; G. Elliott, Clayton Bridge, Man- 
chester, manager; G. Garner, 17, Alexander Avenue, Levenshulme, cashier ; 
E. Hull, 5, John Dalton Street, Manchester, chartered accountant; J. H. 
Simpson, Wa, Mosley Street, Manchester, solicitor; and E. Kenda), 372, Chester 
Road, Manchester, clerk. No initial public issue. Registered without articles 
of association. Registered office: 4, John Dalton Street, Manchester. 
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International Telegraphic Appliances, Ltd. (89, 123).— This 
company was registered on June 14th, with « capital of £3,000 in £1 shares 
(1,000 6 per cent. cumulative preference), to acquire the business of a certain 
agreement relating to Gell's patents for telegraphic appliances, with a. view 


' thereto to adopt an agreement with W. J. van Hoytema, and to develop and 


turn to account the rights and benefits referred to therein. The first sub- 
scribers (each with one preference sbare) are:—W. J. van Hoytema, The 
Turrett, Streatham Common, 8.W., merchant; A. Strahan, Oakhurst, vens- 
court Park. W., gentleman; P. W. Gilding, 184, Wellington Buldings, Pimlico, 
8.W.; A. G. Norris, 54, Minard Road, Catford, 8.E., clerk; F. Bedford, 55, 
Morrison Street, Battersea, 8.W., clerk; P. Werner, 57, East Avenue, East 
Ham, clerk ; and F. K. May, 11, Claremont Road, Leyton, E., private secretary. 
No initial public 1 sue. The preference shares take priority in winding up. 
The number of directors is not to be less than twoor more than five; the first are 
W. J. van Hoytema (managing director) and A. Strahan; qualification, 60 
shares ; remuneration of managing director, £150 per annum and 10 per cent. 
of the protits after payment of the preference dividend; of other directors £50 
each per annum. 


Pradeau Wheel Syndicate, Ltd. (89,149).— This company was 
registered on June 15th, with a capital of £5,000 in 2,875 A" and 2,625 B" 
shares of £1 each, to adopt an agreement with C. W. Pradeau, and to carry on 
the business of electricians, electrical and general engineers, machinists, 
fitters, founders, smiths, tube-makers, wire-drawers, &c. The A shares rank 
for 474 per cent. and the “B” shares for 524 of the available profits of the 
reserve fund (if and when divided) and of any ux s assets in winding up. 
The first subscriber (each with one share) are:—J. P. Balfour, 18, Second 
Avenue, Walthamstow, clerk ; Col. H. Harris, Auxiliary Forces Club, Whit hall, 
B. W.; G. Osborne, 28, Stockwell Green, S. W., clerk; A. L. Bessell, 2, Carlisle 
Road, N., clerk; A. B. Necl, 21. Maze Hill, S.E., clerk; W. H. Gun, Noycot, 
Sanderstead, clerk; and E. G. Johnson, Farnham, Crawley Road, Leyton, clerk. 
No initial public issue. The number of directors is not to be less than two or 
more than five; the subscribers are to appoint the first; remuneration, £100 
each per annum (chairman 450 extra) and a share in the profite. 


Electric Sterilfsing, Carbonising and Stripping Co., Ltd. 
(89,087).—This company was registered on June 11th, with a capital of £10,000 in 
£1 shares, to acquire, work, develop and turn to account certain patents, rights 
and interests relating to the carbonising of wool waste, noils, rage and other 
fibrous substances, and the sterilisation of anthrax and other infectious diseases, 
and a process for discharging dyes from textile fabrics. The first subscribers 
(each with one share) are: I. Ickringill, Laurel Mount, Keighley, worsted 
spinner; I. Holmes, Brooklyn, Keighley, brass finisher; A. D. Smith,7, Castle 
Road, Keighiey, electrical engineer; H. Hey, 2, Ash Terrace, Savile Town, 
Dewsbury, chemist; H. A. Fleet, 7, Plevna Terrace, Savile Town, Dewsbury, 
electrical engineer; G. H. Briggs, West Wells, Ossett, rag merchant; and 8. 
Briggs, Dearden Street, Ossett, rag merchant. No initial public issue. 
Registered without articles of association. The first directors are I. Ickringill, 
I. Holmes, A. D. Smith, H. Hey, H. A. Fleet, G. H. Briggs and 8. Briggs. 
Rexistered office, Vulcan Works, Keighley, Yorkshire. 


Adamson, Ramsbottom & Co., Ltd. (89,135).—This company 
was registered on June 15th, with a capital of £5,000 in £1 shares (200 founders’), 
to carry on the business of manufacturers of and dealers in electric, hand and 
other cranes, electrical and general engineers, iron and steel manufacturers, 
makers of tools and railway, hydraulic, electric, pneumatic and other plant, 
builders of iron structures, &c. The first subscribers (each with one share) are: 
—E. Adamson, 10, Victoria Road, Waterloo, engineer; Mrs. H. Adamson, 10, 
Victoria Road, Waterloo; C. J. Adamson. 5, Grosvenor Street, Liscard, sales- 
man; H. Ramsbottom, 191, Lisburn Lane, Liverpool, engineer; J. Adamson, 
86, Curzon Road, Southport, manufacturer; A. Adamson, The Nook, Agnes 
Road, Blundellsands, manufacturer; and Mrs. P. M. Adamson, The Nook, 
Agnes Road, Blundellsands. No initial public issue; the number of directors 
is not to be less than three or more than five; the first are E. Adamson and 
H. Ramsbottom (managing directors) and A. Adamson; the two first-named are 

oÀrunanent subject to holding 30 founders’ shares; qualification of other 

irectors, 30 founders' or 100 ordinary shares; remuneration as fixed by the 
company. ; l 


Beeston Accumulator Syudicate, Ltd. (89,105).—This com- 
pany was registered on June 18th, with a capital of £500 in £1 shares (300 


10 per cent. preference), to adopt an agreement with S. Halford and E. Shoals, . 


and to carry on the business of electric storage battery or accumulator manu. 
facturers, chargers of accumulators, electrical engineers, motor and car makers, 
&c. The first subscribers are:—S. H. Halford, Post Office Square, Beeston, 
Notts., engineer, 1 ordinary share; E. Shoals, 31, Chilwell Koad, Beeston, 
electrical engineer, 1 ordinary share; Mrs. S. J. Campbell, 31, Chilwell Road, 
Beeston, 1 preference share; C. Campbell 31, Chilwell Road, Beeston, 
builder's manager, 1 preference share; 8. Pardy, 16, Lower Regent Street, 
Beeston, engineer, 1 preference share; B. T. Fletcher, 5, Willow Bank, 
Beeston, 1 preference shure; and E. 8. Elliott, 18, Willoughby Street, 
Beeston, engineer, 1 preferefe share. No initial public issue. Registered 
without articles of association. Registered office, Post Office Square, Beeston, 
Notts. : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Hudson & Bowring, Ltd. (75,213).— This company's annual 
return was filed on April 21st, when 2,710 shares had been taken up out of a 
nominal capital of £8,300 in EI shares. £1 per share has been called up on 555, 
resulting in the receipt of £555. 2,155 shares are considered as fully paid. 
Mortgages nnd charges: Nil. tad 


Direct Spanish Telegraph Co., Ltd. (6,732).—This com- 


panx's annual return was filed on April 12th, when 12,931 ordinary and 6,000 

preference shares had been taken up out of a nominal capital of £96,000 in 
13,000 ordinary and 6,000 preference shares of £5 cach. 494, 655 has been 

co Mortgages and charges: £30,000 first and £20,000 second mortgage 
ebentures. 


Ernest F. Moy, Ltd. (47,408).—This company's annual return 
was filed on April 25th, when the entire capital of £10,000 in 8,500 ordinary and 
1,500 preferred shares of leach had been taken up. £1 per share has been 
enlled up, resulting in the receipt of 49,992. 48 remains in arrears, Mortgages 
and charges: 41, 240. 


CITY NOTES. 


British Electric Traction Co. 


THE report for the year ended March 31st, 1906, contains the 
following statements :— 


Protit and Loss Account.—The total amount for appropriation,. 


including £14,996 brought forward from last year, is £246,734, 
after reserving for next account £77,172, being one-half of the 


profits on the Bombay undertaking and after making a provision 
of £35,000. | 


The following amounts in respect of interest on debenture stocks 
and dividend on preference shares for the year have already been 
paid or provided for, viz. :— | | 


Interest on 5 per cent. perpetual debenture stock. a .. 272,448 


Interest on 44 per cent. second debenture stock .. £20,297 
Dividend at the rate of 6 per cent. per annum on the prefer- , 
enoe shares oe on ee es ee ee - ee ee £96,863. 


Leaving & balance of £57,127, out of which the directors propose 
a dividend at the rate of 3 per cent. per annum on the ordinary 
ts requiring £39,990, carrying. forward to next account 
£17,136. : 

Capital Account.—During the year, £25,000 5 per cent. perpetual 
debenture stock has been purchased by the syndicate referred to 
in previous reports. A further amount of £150,146 44 per cent. 
second debenture stock has also been called for by the syndicate. 
The net discount resulting from the above issues amounted to 
£4,437, and this sum has been charged against reserve. — ` 

The subscribed share and debenture capital at March 31st, 1906, 
was £4,949,969, made up as follows:—4£1,333,010 in ordinary 
shares, £1,614,370 in G per cent. cum. pref. shares, £1,473,653 in 
5 per cent. per. deb. stock, £528,936 in 44 per cent. second deb. 
stock. l 


Reserve.—The amount standing to the credit of reserve at March 
31st, 1905, was £597,899, from which has to be deducted £4,437 © 
mentioned above, and the farther sum of £18,325, written off as 
proposed in the last annual report, in respect of the Wellingborough 
undertaking. The reserve now stands at £575,137. 

Investments.—The aggregate par value of the investments is 
£4,837,526. They stand in the books at a cost of £4,544,071 (i.e., 
£293,455 below par value). The majority of these investmente, 
representing a cost of £3,105,846, are revenue earning, and have in 
the past year yielded a return of £143,652, which is an average of 
48 per cent. The comparative figures for the past five years are :— 


'. : 1901. 1902. 1908. 1904. 1905. 
Revenue-earning in- 


vestments .. £1,497,157 42, 02,901 £2,990,121 42, 852, 285 , 105.846 
Yield .. 8 .. £48,683 £97,358 £196,288 £146,164 £143,652 
General average yield 38°38 'j 4'28 % 45% 61% 4°62 % 


These figures show that the aggregate return for 1905-6 was £2,512 
leas than for 1904-5. This is due to the fact that. whilst there has 
been an increased yield of £12,421 on the investments, there has, 
on the other hand, been a reduction of £14,933 in the yield b 
reason of some of the sccurities having been realised (at a profit) 
as explained in the last report. A number of the undertakings are 
still in course of construction or ih the initial stages of working, 
and improvements in revenue may be confidently expected, whilat 
others have from various causes (which the directors believe to be 
of a temporary character) not maintained the dividends paid for 
the preceding year. The aggregate cost of the investments on 
which no return was éarned during the past year is £1,438,225, but 
the directors believe that the larger proportion of these will in due 
course yield the average return. With regard to the remainder, 
the directors are making every effort to improve them. On the 
whole, the investments are of a progressive character notwithstand- 
ing that the local rates and other burdens imposed upon tramway 
companies in this country are heavy, while the fares which it is 
permissible to charge are unduly low. In considering the invest- 
ments it should be borne in mind that there is a reserve of £575,136 
available to meet any depreciation of the assets. 

Among the undertakings which show improved resulta, the Auck- 
land Tramways Co. pays a dividend on the ordinary shares of 7 per 
cent. for 1905, as against 6 per cent. for 1904; the Brush Electrical 
Engineering Co. pays a dividend of 23 per cent. on the ordinary 
shares for the past year, having paid no dividend on the ordi 
shares for the previous four years ; the Metropolitan Electric Tram- 
ways Co. pays a first dividend of 3 per cent. on the ordinary shares. 
Among the undertakings which make & smaller return than in the 
preceding year, the Potteries Electric Traction Co. pays a divi- 
dend of 4 per cent. on the ordinary shares, as against 5 per cent. 
for 1904, but places a larger amount to depreciation and reserve 
fund; the Devonport Tramways Co. pays no dividend on the 
ordinary shares for the past year, in consequence of lower 
trafüc receipts, due to considerable dockyard discharges, and to 
increased expenses due to exceptional causes, which have now been 
removed ; the Tynemouth Electric Traction Co. pays 3} per cent. 
on the ordinary shares, as against 7 per cent. for 1904, in conse- 
quence of reduced traffic receipts as a result of the electrification of 
the competing railway. ds AM 

The electrification of the Bombay tramways is being energetic- 
ally proceeded with, and the business of electricity supply in 
Bombay is developing satisfactorily. Tbe B.E.T. Co. and the 
Brush Co. have for some years been engaged in negotiating the 
concessions and contracts for this important business, and in 
carrying out preliminary works. The enterprise has involved 
heavy responsibilities, and during the past year has been success- 
fully established, with the result that the British Electric Traction 
Co. has recovered the whole of its expenses and received a sub- 
stantial profit of £154,344, which it has taken in ordinary shares 
of the Bombay Electric Supply and Tramways Co, one-half of 
which has been credited to the profit and loss account, and the 
other half has been reserved to be dealt with in the current year. 

The Birmingham and Midland Tramways Co. pays the same 
dividend as for 1904, although interest has had to be provided on a 
larger amount of debentures. 

The lines promoted in the districts adjacent to Croydon afe 
being constructed and worked by the South Metropolitan Hlettzie 
Tramways and Lighting Co. The Penge tramways, affording a 
connection from Croydon to the Crystal Palace, were opened for 
traffic last Easter, and are producing satisfactory results. Most of 
the other lines of this company are in course of construction and 
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some are nearly completed. The electric lighting business of the 
company is progressing satisfactorily. The company has lately 
made an issue of £150,000 in 6 per cent. preference shares at par, 


and £150,000 in 4 per cent. debenture stock at 90. The lease of 


the Croydon Corporation tramways expired on May 31st last. 
Schedules given in the report show a large increase in the traftic 
reccipts of the Associated Companies, in which the B.E.T. Co. are 
interested for the most part as holders of ordinary shares. 

The company bas many other interests and sources of profit in 
addition to its investments in the Associated Companies working 
tramways, light railways and omnibuses. It is interested in several 
electricity supply undertakings, in the Brush Co. and in other 
allied concerns. The company also provides financial, engineering 
and sundry services in the promotion and development of other 
undertakings. The revenue from these various sources is liable to 
fluctuation from year to year, but the directors believe that there 
will continue to be large scope for electrical enterprise, more 
especially abroad, of which the company will be able to secure a 
protitable share. 

Most of the items in management and general expenses again 
show reduction upon those of the preceding year, and the total is 
£54,467, as against £61,436 for 1904-5. The following figures show 
the proportions which these expenses bear to gross profits for the 
past three years :—1903-4, 25 per cent.; 1904-5, 20'4 per cent.; 
1905-6, 17°2 per cent. 


Benefit Funds, The number of members subscribing to the British Electrical 
Superannuation Fund has increased to 203, and the contributing companies to 47. 
The total invested funds on December 31st, 1905. stood at £14,468 16s. The first 
quinquennial valuation has been made, and certain amendments to the rules to 
meet points raised by the actuaries have been approved by the contributories. 
The British Electrical Friendly Society had a membership on Septeinber 30th 
last of 2,142, as against 1.970 at the end of the preceding financial] yeur.. The 
British Electrical Provident Fund, which was establisbed early in 1905, has met 
with encouraging support. The total number of depositors during the year was 
883, and the amount deposited £2,068 12s. ul., of which £612 19s. 6d. was with- 
drawn during the year. 


Electric and General Investment Co. 


THE directors’ report for the year ended May 31st, 1906, states 
that there was a gross profit on the transactions of the year of 
£15,925. After deducting all general charges and the interim 
dividends already paid on the preference and ordinary shares, and 
providing for the proportion of the final dividend accrued on the 
preference shares to May 31st, 1906, there remains a net balance of 
£6,862; of this sum the directors propose to carry to the con- 
tingencies fund £3,862, leaving a balance of £1,000. 

The dividends proposed were stated on page 1013 of our last 
issue. 


Hastings and District Electric Tramways Co. 


Tan second ordinary general meeting of the shareholders of this 
company was beld on Thursday of last weck at the offices, 1, Queen 
Victoria Strect, E.C., Mr. E. C. Morgan, the chairman, presiding. 
In proposing the adoption of the report, the CHAIRMAN said that 
since the beginning of the year the service of the cars had been 
well maintained, and the number of passengers had averaged about 
90,000 per week, and it would probably have been considerably 
larger had they not been handicapped during the first three 
months by rather exceptionally unfavourable weather. It was 
impossible, however, to draw any inferences from the working of 
the lines in their present unfinished condition. The system com- 
prised 194 miles of street, of which 14:45 were at the present time 
open for traffic, the unopened part being, for the most part, the 
link between the two ends now running, so that they 
were practically working two systems unconnected with 
each other. They would readily see that this largely affected 
the value of the system as an earning instrument. They had also 
& somewhat peculiar feature to deal with in Hastings. The lines 
might be divided roughly into two sections, those in use for 
business purposes, and those which were mainly for pleasure 
traflic, approximately one-half of their running lines being under 
each category. That brought them very largely under the influence 
of the weather, which, when unfavourable, reduced the receipts on 
their pleasure lines to a minimum. Under these circumstances they 
considered that the period of tive months covered by the accounts, 
which embraced three winter months were by no means unsatis- 
factory. Up to the present time they had no data before them to 
indicate how far the trathe for the five months of the present 
year, which also included three winter months compared with the 
five: months of last year, the comparison being rendered doubly 
difficult by the fact that for two months they had been working the 
Increased mileage between St. Leonards and Bexhill, and it was 
therefore quite impossible to give any forecast as to the future 
"rnings of the system. They felt great confidence, however, that 
When all the lines were opened and running, they would have & 
great increase in the receipts, and also an appreciable reduction in 
the percentage of their expenses. Having regard to the fact that 
their power station, sub-stations, and that portion of the lines 
opened on J uly 31st last, were completed in almost record time, it 
had been a great disappointment to the directors that the condi- 
tious imposed by the Corporation should have caused so much 
delay in the completion of the system, but it was hoped that within 
the next three or four months all the lines would be running, 
aud that they would find the earning power of the company 
satisfactory, ax there now seemed every reason to believe. 
He was not able to say whether they would be able to pay the 
preference dividend until they had the accounts for the first halt of 
this year, He might, however, tell them that he did not think it 


likely that they would be able to pay the full dividend, although 
he thought it was reasonable to suppose that they would be able to 
make up the balance at the end of the year. 

Mr. GROROH KircnHiN seconded the motion, and the report was 
adopted. 


J. G. White & Co. 


Tie annual report to February 28th, 1906, states that the result 
of the year's trading is a profit of £33,610, which is an advance on 
any previous year's result. The contracts referred to in the pre- 
vious report were practically completed during the year under 
review, with the exception of the works at Monte Video and Buenos 
Ayres, which are still in progress, and in respect of which profit has 
only been taken into the present accounts for work actually com- 
pleted and paid for at the date ofthe balance-sheet, The directors 
report a very considerable development of the company’s business, 
particularly in the foreign field, and there is very little doubt but 
that the average of profit will be maintained for the current year. 
Contracts have been secured and work is in progress as follows :— 

For the London County Council.—Reconstruction of the Battersea and Kings- 
land sections of the Council's tramways. 

For the London United Tramways (1901), Ltd.—Reconstruction of the Wim. 
bledon section of the company's lines, &c. 

For the North Melbourne Electric Tramways and Lighting Co., Ltd.—Com- 
plete construction of tramways in North Melbourne, including power house and 
cars, i - 
For the Works Construction Co., Ltd.—Reconstruction of tramways in Para, 
Brazil, including power house and cars. 

From the Bombay Electric Supply and Tramways Co., Ltd.—Reconstruction 
of permanent way, &c., in Bombay. 

Buenos Ayres.—-Contracts for the Lacroze Electric Tramways, and the Buenos 
Ayres Central Railway. 

For the United Electric Tramways of Monte Video, Ltd.—Reconstruction of 
the tramways in Monte Video, including power house and cars. 
and various other contracts and engineering work, both at home 
and abroad, the total contract value of work in hand at the date of 
this report exceeding £2,000,000. The company is interested in 
various negotiations which it is expected will result in further 
profitable contracts being obtained. 

The company is operating the tramway system of the Dartford 
U.D.C. with success, and has taken advantage of favourable oppor- 
tunities of assisting in the development of financial enterprises 
having relation to its own line of business, and the results have 
proved entirely satisfactory during the past year. Considerable 
attention will be given to this branch of the business in the future. 
The flotation of the additional £50,000 preferred capital was suc- 
cessfully made in July last. 

Some changes have been made in the form of the account, it 
having been considered advisable to show the net instead of the 
gross profits, on contracts. After bringing forward the balance 
from last year’s accounts, £12,679, and deducting the interim 
dividend paid on the preferred shares at January 1st, 1906, £3,136, 
there is an available balance to the credit of profit and loss of 
£43,153. The directors recommend a 6 per cent. dividend on both 
the cum. pref. and the ordinary shares, also a bonus of 1 per cent. 
on both classes of shares. Percentage to directors and to staff in 
accordance with agreements absorbs £2,416. There is placed to 
reserve £15,000, and £16,357 is carried forward to next year's 
accounts. 


Stock Exchange Notices, — Applications have been 
made to the Committee to appoint a special settling day in and 
to grant a quotation to :— 

Anglo Argentine Tramways Co.—Furtlier issue of 100,000 ordinary shares of 
£5 each, fully paid. ; 

Compania de Gas y Electricidad de la Habana.—Scrip certificates (fully paid) 
for £160,000 5 per cent. debentures. 
and to appoint a special settling day in:— 


Anglo-Portuguese Telephone Co.- 50,000 shares of £1 each, fully paid, Nos, 1 
to 50,000 ; and a further issue of 1,000 shares of £1 each, fully puid, Nos. 50,001 
to 51,000, 24,000 shares of £1 each, fully paid, Nos. 01.001 to 75,000, and 25,000 
shares of £1 each, fully paid, Nos. 75,001 to 100,000. 


Calcutta Tramways Co.—At an extraordinary general 
mecting held fhe other day, a resolution was passed increasing the 
capital to £850,000 by the creation and issue of 30,000 £5 prefer- 
ence shares (5 per cent. cumulative). Extensions to power station 
and lines are in hand. 


Greenwood & Batley.—The directors’ report for the 
past year states that there is a profit of £20,713, making, with the 
balance brought forward, £26,739. £5,000 has been written off for 
depreciation of plant, and a dividend at the rate of 5 per cent. per 
annum onthe ordinary shares has been recommended, £6,123 being 
carried forward. 


Indian Electric Supply and Traction Co.—The 
report for 1905 states that buildings for the boilers, engines and 
stores, the oflices, car-shed and staff quarters are either completed 
or in a very advanced stage. One boiler is erected and two of the 
generating sets are in position. ‘The rest of the plant is in course 
of erection. Owing to a variety of causes it was not possible to 
commence supply at the date anticipated. Of the underground 
mains over four miles have been laid, and a start has been made 
with the laying of the track. The contractors state that the work 
will be completed by November 30th. 


Provincial Tramways Co.—The directors have re- 
solved to pay a dividend of 3s. per share upon the ordinary shares 
in respect of profits which may be made in the financial year to 
September 30th next. 


i 
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MARKET QUOTATIONS. 


Wednesday, June 27th. 


Latest t's 
CHEMICALS, &. Price. Inc. or Deo : 
& Acid, Hydrochlorio m per owb, 6J- a 
a [1] 1225 ee eo ee ec per cwt, 23J- oe 
9 xAlic 0 ee per cwt. 82/- oe 
8 „ Sulphurio per cwt. 5/6 
a Ammoniac, "T es per owt. 49J. 
a Ammonia, Muriate (crystal) per ton £83 10 
a en 9 ee ee per ton £30 
a Bleaching powder ds " per ton £5 10 
a Bisulphide of Carbon per ton £18 
a Borax oe ee ee ee ee per ton £15 
a Bensole (90 %) oo ee ee per gal. 1044. 
a 99 (50 [4] ee ae „ per gal. " 
a rfulphate .. - .. per ton £96 
a , Nitrate ee ey ce per ton £928 
a „ White Sugar.. ʻa per ton £81 : 
a „ Peroxide... T per ton £27 10 e" 
a Methylated Spirit .. s .. pergal. 2/6 . 
a Naphtha, Solvent (90 % at 160°C) r gal. 5/6 us 
a Potassium Bichromate, in casks per lb. 8d. ne 
a Potash, Caustic (75/80 96) . per ton £920 us 
a Potassium Cyanide 24 .. per Ib. Jad. ee 
a &hellac eo ee eo e per cwt, m . 
a Sulphate of Magnesia ee per ton £4 10 T 
a Sulphur, Sublimed Flowers  .. per ton £0 10 us 
a j Recovered is . per ton £5 10 s 
a » Lump .. 15 per ton gb is 
a Soda, Caustic (white 70% per ton #10 15 E 
a „ tals - sa . per ton £8 5 ; 
a Bodium ichromate, casks . perlb. . "m 
@ 95 Cyanide oe oo ee per lb. & Md (x) 
METALS, &c. 
b Aluminium Ingots, in ton lots .. per ton £160 ee 
b - Wire, in ton lota .. per ton . £191 x 
b " Bheet, in ton lots .. .per ton £171 
b Babbitt’s metal ingots .. per ton £48 to £140 T 
e Braas (rolled metal Y to 12") basis per lb. 91d. 
e „ Tube (brazed) ve .. per lb. Ioa, 
8. » (solid drawn).. .. per lb. 10d. 
e 99 ire, 8 oe oe oe per Ib. . pa 
e Copper Tubes (brazed) .. .. per lb. 1/- s» 
€ — s (solid drawn)  .. per lb. 1/0} m 
g Copper Bars (best selected). per ton £91 £8 dec 
g Copper Sheet e^ T . per ton £97 £8 dec. 
9 » T" «4 oe .. per ton £97 £3 dec. 
€ „  (Hleotrolytio) Bars .. per ton ae 
6 55 „% Sheets per ton 2104 n: 
9 * »" per ton 
6 10 H.C. Wire per lb. lid. 
f Ebonite Rod . oe per Ib. 8/8 
» Sh oe e per Ib. i 8/- òs 
n German Silver Wire , per lb. 1" a 
h Gutta-percha, fine m per Ib. 67 to 1 ee 
h India-rubber, Para fine. .. per lb. 5/2 dec. 
i Iron, Charcoal Sheets per ton £18 as 
4 4, Pig (Cleveland warrants) per ton 49/9 11d. dec. 
i n palais i according tosize per ton From £1 e 
i [T] Borap, eavy ee ee per ton 47/6 to 50/- ee 
u Wire, galvanised No.8 .. per ton £9 15 či 
g Lead, English Ingot ^... . per ton pee 5 / to 1/6 deo. 
£18 15 to 
g [1] [T] Bheet oe oo per ton { £18 17 6 5 / dec. 
m Manganin Wire No. 98 .. ee per lb. 8/- “a 
g Mercury 85 x NS .. per bot £1 i 
d Mica (in original cases) small .. per lb. 6d. to 1/- ; 
T 75 „ medium per lb. 2/6 to 4 T 
d » T D e .. per lb. 4/6 to Ta ee 
P Phosphor Bronze, plain cas per Ib. 1/1 to à 
p » rolled bars & per lb. 1/13 to 1/8 ^ 
P " » strip & sheet per lb. 1/4 ve 
o Platin as - ° T o£. nominal " 
e Bilioium Bronse Wire es per lb. + 1f. to l/l we 
i Steel, Magnet, aec'd'g todeso'p'n per ton 258 es 
ys [1] in bers ee oe 215 to 2 oe 
g Tin, Block (English) .. . per ton 2179 10 | Sine 
* „ Wire, Nos. 1 to 16 per lb. . dec 
p White Anti-friction Metale— E 
White Ant brand. per ton £46 to £70 ee 
j Yarns, 9/108 Grey Cotton, on sp'ls per lb. 9d. 1d. inc. 
j 10 lea. Flax v» .. Der lb. 6d. fd. ino. 
j » 8 ply 10 lbs. Russian .. per lb. . yad. inc. 
^] n 8. Russian, single .. per lb. " zd. ino. 
j i lbs. Jute rove T ton £18 £7 inc. 
k Zino, Sh't (Vieille Montagne bnd.) per ton £32 SE 
Quotations supplied by:— 
G. Boor & Co. h Edward Til] & Co. 


The British Aluminium Co., Ltd. i Bolling & Lowe. 

Thos. Bolton & Sons, Ltd. Walter H. Hindley & Co., Ltd. 
F Morris Ashby, Ltd. 

m W. T. Glover & Co., Ltd. 

n P. Ormiston & Sons. 

o Johnson, Matthey & Co., Ltd. 
p The Phosphor Bronze Oo., Ltd. 


Llandudno and Colwyn Bay Electric Traction Co. 
An extraordinary general meeting was called for Friday last at 
Manchester to consider a resolution authorising the sale of the 
light railway and other assets of the company to the Carnarvon- 
shire Electric Traction Syndicate, Ltd., and authorising the board 
of directors to complete such sale; and winding up the company 
voluntarily, with Mr. John Morris, of 33, Brazenose street, Man- 
chester, as liquidator. 


STOCKS AND SHARES. — 


Wednesday Afternoon, 

Wepre the Ancient Mariner to survey the Stock Exchange sea this 
week, his comment could only be Flatness, flatness everywhere, 
Nor any rise to see.” Accustomed as years have made us to hear 
members of the House complain that they never saw such markets 
in the whole course of their experience, it must be confessed that 
things are pretty bad at the present time. Consola, despite their 
recovery from the worst, are still flat, in the face of a reduction in 
the Bank Rate; foreign politics are unsettling; the public has no 
confidence in the Stock Exchange, and the effect of the San 
Francisco calamity is still felt in the absence of support which the 
insurance companies are in the hibit of giving. With which 
preface, it seems superfluous to remark that electrical shares also 
lack a vital spark. Also, that the enumeration of steady declines 
has no more fascination for the writer than it can possess to the 
reader. | 

Railway stocks are maintaining their ground, at the lower levels, 
with a steadiness which some consider a good augury for future 
development. Central London Ordinary is 86, City and South 
London 41, and Metropolitan Consolidated 663, Districts being 25. 
Firmness in Waterloo and City at 1014 serves as a reminder that 
ihe directors might do better for their stockholders ard their 
patrons by supplying cleaner carriages, quicker service at rush 
hours, and better-lighted subways at the Waterloo end. The 
present failure of the Outer Circle scheme has been without effect 
upon existing railway stocks. 

For British Electric Traction Ordinary to have fallen to a 
trie under 54 is a logical sequence to the issue of the report. 
Whoever may be taking steps to put a bright complexion upon the 
document deserves all credit for ‘itfgenious arguments, but the 
market recognises clearly enough the ugly facts disclosed by the figures. 
It would not be at all difficult to show that the payment of even 
the pitiful 3 per cent. on the Ordinary shares is a matter of doubtful 
prudence, considered from the aspect of sound finance, and it is 
significant of investors’ feeling that the 6 per cent. cumulative Pre- 
ference stand no higher than 88, at which the return is 68 per cent. 
on the money, or higher than that on the Ordinary shares. Even 
the First Debenture stock is 3 point down, to 1114. British 
Westinghouse Preference are about 30s., having parted with some 
of the slight recovery made a week ago. There is an easing in 
Calcutta Tramways Ordinary to 8}, and the new shares are 83. 
The terrible disaster on Highgate Hill last Saturday made no 


| difference to the quotations for Metropolitan Electric Tramways 
issues, the Deferred being 38. 9d., Preference 188. 9d., and Debenture 


stock 103. London United Tramways Preference remain dull at 9, 
which includes the dividend of 5s. due at the end of the month. 
What is likely to happen with regard to the South Wales Electric 
Power Supply Co. it is still impossible to say. "The situation is 
desperate, and only the provision of the extra money can save the 
concern from utter failure. It is, however, useless to dilate upon 
the affair until Parliament sanctions the increase of capital, and 
the proprietors agree to it in general meeting. The Bill has been 
postponed by the Parliamentary Committee until next Thursday. 
The Electric and General Investment Co. declares a dividend, 
making 10 per cent. for the year, with an additional 5 per cent. out 
of dividends received on investments. "The price of the shares was 
about 2%, but upon this showing, it fell to something like 23. 
Several unimportant declines in the Telegraph list are to be 
noted amongst the Eastern group, but the only feature of the 
market is the drop to 253 in Anglo-American Telegraph Deferred. 
This is connected with the liquidation in speculative markets else- 
where. National Telephone Deferred fell a shade to 108, but 
buying of the 4 per cent. Debenture stock is still in progress, and 
the price is again better at 105. Marconi's are 1]. An important 
scheme has been launched for another new telegraph company iu 
Canada, under the egis of the Grand Trunk Pacific Railway, and 
five million Collars is said to be the capital of the concern. There 
is also another undertaking of somewhat similar kind under the 
wing of the Canadian Pacific Railway. l 
Electric Lighting prices are almost inanimate for lack of business 
to test the market. Notting Hill shares are 4 better at 14. Citys 
changed hands at 10ł on Tuesday, and Bournemouth and Poole 
44 per cent. Preference at 10}, but tbe market is without any 
feature of interest. Charing Cross Debenture are a little lower at 
1004, possibly on account of the 5 per cent. City Undertaking 
bonds, which are now in the market at par. A number of calls 


. upon new issues are due this week. For example, on County of 


London new Preference, the last £4 a share is payable on Thursday, 
June 28th, while on Saturday £1 per share is due on Newcastle and 
District Electric Lighting, Oxford Electric new Preference, and 
the final £2 on Bruce Peebles new Ordinary. On Friday, June 
29th, the Anglo-Argentine Tramway Company wants £4 on its new 
Ordinary shares. 

As the boy comes tocall for this “copy,” we receive simultane- 
ously a notice that the Cleveland and County Durham Electric 
Power Company is in a critical state, and that more money is 
urgently needed. A scheme is defined, to be submitted to & meet- 
ing called for this week. There is nothing like doing things in a 


hurry. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
.TELEGRAPH AND TELEPHONE COMPANIES. 


Stock | Closing Business done me 
Present NAME. = Dividends for the last Quotations 99 week ended or $ 
e ee N June?0th. | June tm. ne Fal 
1909. | 1 1904. | 1905. hen Loran 
17,700 | African Direct Telegraph, 4 % Debe... oe oe | 100 1% 1% 4 | 4% 99 —102 99 —102 i ee ks 
95,000 | Amason Co.'s shares, Nos. 1 to 95,000 10 i N ) B— 84 8— 8) ee ee T 
155,6008 Do. do. 6 96 Debs., Nos. 1 to 1,960 Red. 100 Nil Nil Nil 5 88 — 88 88 — 88 ee * oe 
702,600 | Anglo-American Telegraph .. ..  .. «- | Stock | 60/6 61s. 8 67 — 69 — 68 - : -1 
48,700 Do. do. do. 6 x Pref. ee ee Stock 6 6 % 6 113 —114 113 —114 114 118 ee 
8,148,700 | Do. do. do. Deferred e ee | Stock à $5. à — 263 45 — 25} 265, — i 
60,000 Angio. Portuguese Tel., 6% Mort. Deb. Stock Red. 100 ee ee ee 101 —108 101 — 108 * ee 
44,000 | Chili Telepbone, Nos. 1 to , 0õ0ʒů ... ... 6 6% | 7% EX — Bà Th— 83 L 
1,902, 8561 Commercial Cable Sting. 500 year 4 & Deb. Bk. Red. Btock | 4% 4% 4 $74— 993 ?8 — 100 “a 9 + à 
16,000 Cube Telegraph ee ee ee ee ee ee 10 64% 10 y 5 9 8 — 0 ee 
6,000 Do. 10 % Pret. es ee ee ee 10 10 7 2 6 +, 10 11 — 18 17 — 18 ee ee ee 
19,981 | Direct Rpanish Telegraph, Ord. ee š vá 5 4 X 4% 4 a AN we - 
6,000 Do. do. 10 % Cum. Pref, ae 6 10% 10 % 10 as aa ea 
80,000 Do. do. 43 Debs. ee ee 60 Ah 44° D 1 —108% 100 — 108 oo ee ee 
60,7108 | Direct United States Cable .. ‘es b vx 90 * 8 & 154— 16 15$— 16 uti 15j ‘ 
70,000 | Direct W. India Cable, 43 we Reg. Deb., 1 to 1, 200, R. 100 * 4% % 101 —103 101 —103 : ; 
4,000,000 | Eastern Telegraph, Ord. Stock ws or ..| Btock | 7% 7 % 7 143 —146 142 —145 4 148 —1 
2,000,000 f Do. 84 96 Pref. Stock ss ..| 100 84% 84% 84 v0 — 92 90 — 92 91 
772 Do. 4 Mort. Deb. Btook Red, ee Btock 4 ý " 4 y D 4 107 —109 107 —109 ee 
800,000 | Eastern Extension, Australasia, and China Tele. 10 7 1% 7 14 — 14 14 — 144 14 149, è 
762,400 Do. 4% Deb. Btock .. "s Stock | 4 % 4% 4 1064 —107 1064 —1074 107 106 s 
800,000 | East& 8. Afric. Tel., 4 % Mt. Db., 1 to 8,000, red. 1$us | 100 4% 4% 4 100 —102 100 —102 Ps E" 
200, 000 | Do. 4% Reg. M. Debs. (Mauritius Sub.) 1 to 8,000 95 4% 4% 4 100 —102 100 —102 - js os 
180,887 Globe legraph and Trust ee ee ee ee 10 £8 64° * s 54 1 — 11 14 — 11 11 1 ee 
180,687 Do. do. 6 % Pref. T ss 10 6 6 & 6 li 1 14 ] M 1 i» 
150,000 7 i Mash Cer T - 10 124 15 & 94 — 41 89 — 41 i sá 
an ermu " st Mort. Ner ied 
42,800 Debs. within Nos. 1 to 1,00; Red. 100 | 4% | 44% 449) | 101 —108 101 —108 "a 
17,000 | Indo-E Tele h d us "x vs 95 10 10 13 96 67 — 59 t7 — 59 58 V A 
251,121 | Marconi's Wireless Telegraph.. 855 T a 1 Nil Nil i Nil 1— 1 1 14 "m +4 
72,680 | Monte Video Telephone Co., Ltd. Ord. .. x 1 s % U 4% se 1 1 Y es pa 
86,499 Do. do. do. 6% Pre.  ..| 1 | 56% | 5 5% |.. aes N =, 
1,988,888 | National Telephone, Pref. Stock vs we ..| 100 6 6 6 6 110 —112 110 —112 111} 1101 
1,966,661 Do. 0. Def. Btock . è .. | 200 44 5 5 b 108 —110 107 —109 10y 1673 —1 
15,000 0 6 Cum. lst Pref. ee ee 10 6 6 6 6 12 — 14 12 — 14 os ec oe 
33 Do do. 5 * Cum. re M e o 8 $ 6 6 6 p 13 10 — 12 { Oe. . ee 
Y š on-cum. », 1 to 950,000 5 5 b ae 925 
3,000,000 | Do. do. „Stock Red.  .. Stock | Bà 83 83 8 98 —100 98 —100 i gag | 
1,680,698 Do. do. 4% Deb. Stock Red. " 100 4 4 4 4 1084 —10€4 104 —106 1C5 + 
179,818 | Oriental Telep. and Elec. 1 to 171,504,fully paid 1 6 64 Th 1 lrk 1 lj m P Pe 
000 Do. do. do.  6%Cum. Pref. ..| 1 | 6 6 8 6 it~ lj 1 s i 
100,000 Do. do. do. 4% Red. Deb. Stock 100 ee ee ee 4 99 —101 99 — 101 e. ee e 
100,000 | Pacific & European Tel., ( Guar. Debs., 1 to 1,000 | 100 4 & 4 4 & 4 101 —104 101 —104 ‘ oe 
11,8890 | Reuter’s x as " Ex ee ee - 8 b 6 6 b 7— e $s 
60,000 Telephone Co. of Egypt, 4à y 4 Deb. Red. eo ee 100 ee eo en 44 108 —106 108 — 106 e ae 
8,201 Bubmarine Cables Trust ee eo ee ee Cert. 6 6 6 6 127 —1390 121 —180 ee eo 0 
000 United River Plate Telephone $3 v X L1 1 8 8 s 7 — a 7— ; a4 
40,000 Do. 6 Prei., Nos. 1 to 40,000 b b b 5 5 96 — 58— e e 
179,947 Do. do. 5 V Debs. .. ee oe .. | Stock 6 6 5 5 4 110 —113 110 —118 24 a 
15,6000 | West African Tel h, Shares i» RES ix 10 2 4 45 4 10 xd * 10 xd ae : M 
150,000 Do. 4% Debs., 1 to 1,500 usc by Braz. Sub. .| 100 4 4 4 4 101 —1C4 101 —104 z S 
568,880 Do. do. 4 1 Deb. Stock Red. 100 é 4 4 4 104 —101 104 —107 $ we , 
88,991 | West India and Panama Telegra x T sà 10 1 Ni i a j^ — pP E is 
B4,663 Do. do. 6 Cum. Ist t, eo ee 10 7 AN, 7 «X * oR 5 pA — — 7 ` ee 
4,669 Do. do. 6% Cum.9ndPret.  ..  ..)| 10 Nil | Ni | Nil | Nil 4h— 5) ib— 654 | 2: à 
_ 80.008 da. do. „ & Debs.Nos1tolRO0 — ..; 100 55 % 56 % | 595 5 101 104 101 —104 - 


— — — 


7 Including arrears. 


ELECTRICAL RAILWAY, MANUFACTURING AND USTRIAL COMPANIES. 


170,000 : Anglo-Argentine Trams, 960,008 to 480,007 . 
007 Do. 


D 


" MES 


IND 
8 5 8 a% | — tà | 65— 5 1 7 + 
260 l 3b Cum. Preti; 1 to MANT T 5 T 6 | b 83 — 68 | i 6$ 4 es is 
266,600 ` Do. Permanent, 6 & Deb. Stock, 1888 | 100 - 6 6 6 140 —148 140 —148 14 s D: 
985.100 Auckland E. Trams., 5 % 1st Mort. Deb. Btock .. | 100 e. | 5% 5 5 104 —106 104 —106 E E 8 
800,000 — Babcock & Wilcox, 1 to 580,000 n vw "A 1 se 17 20 20 — 4 8l— 4 78/9 78/6 — à 
100,000 Do. do. 696 Cum. Pref., 1 to 100,000 .. 1 s 6 6 6 1 1 1 1 m 
400 | British Aluminium, Ord., 2001 to 40,000 Eꝛt k | 6 `, . 27 7 2— 2 2— 2 47/8 
„000 | Do. do. * Cum. Pref... ee eo 6 Nil Nil 7 7 b 6 — 6 645 + i 
— i D 48 : R VAR bd ee eo H Nil Nil ? 4 45 4 4 41— 6 : os 
. 0. n e ee ee ee ee — —" . " 8 
000 . British Columbia E. Rail Def. Ord. Stock .. .. | 100 sa 6 6 6 115 —118 115 —118 117 x E 
800,000 -| Do. 65% Pref. Ord. Stock „ ees ue] 100 5 5 5 5% | 107 —110 107 —110 109; à 2 
115,000 Do. 6 % Cum. Perp. Prei. Stock E .. | 100 de b 5 b 107 —110 107 —110 1074 M : 
940,400 | Do. Ist Mort. Debs., 1 to 6,250 .. T 40 T 4 4 4 103 —106 103 —105 iu "T 
A Do. Vancouver Power Debs., 1 to 2,900 100 ea 4 l 108 —106 108 —106 d 
188,801 | British Electric Traction T at ee s 10 8 6 6 8% 9 — eà 5— 6 615 5 sed 
161,481 Do. do. 6 96 Cum. Pref. .. s 10 6 6 6 Ü * 9$ — — 91 88 | — yy 
1,415,4221 | Do. do. 6 V Perp. Deb. Stock .. Stock 5 b b 5 112 —115 100 —118 5 ex és 
10,1 Do. do. Deb. Stock Red. | 100 s i 43 E 98 — 92 — 95 ss Ed 
100,000 | British Insulated and Helsby Cables vs as 6 10 8 8 8 9 — 7 51 — 7 ` 
100,000 Do. do. 6 % Cum. Pref. wa v 6 6 6 6 6 6 6} E em 
500,000 Do. do. 44 % ist Mort. Deb. Red. | 100 tà 4 ni 104 —107 104 —107 : i: : 
212,000 i m A ren 3 100 T. 4 4 96 — 98 96 — 98 805 e 
Britis est ouse . 1 to 900,000 an 
4000 1,001 to 476,00 5 e | 6% NI u- 2 11— H 30- 28/9 | — i 
1,016,868 i Do. do. 495 Mort. Deb. Stock .. | 100 = 4 4 4 96 80 — 85 80 — 85 : 
60,000 *"Browett, Lindley & Co., Ord. .. ee vs . | 4l Nil Ni N v i A . M. a 
60,000 ' Do. : % Cum. Pre. £1 Nil | Nil | Nil is 14/6 to 1 14/6 to 1 a 
106,781 | Brush Electrical Engineering, Ord., 1 to 106,781 .. 3 Nil Nil Nil | H% ~ 
160,000 Do. - Non-cum.6% Prei. 3 | 6 6 6 6 1— 2 1— 2 i 
125,0001 Do. Perp. Deb. 8tock ee Btock d 4 4 4 97 pu 97 — " 
126,0001 Do. Perp. 4nd Deb. Stock | Btock BA — 86 B4 — 86 : 
100,000 | Buenos Ayres & Belgrano, 1 to 100,000 T 22 5 sa 8 4 8% 8 85. 8jà4— 973 ; 
40,000 Do. “A 6 % Cum. Pret., 1 to 40,000 | 6 a 6 6 6 — 9 — = 
27,500 Do “B” do. 1 to N, 5 %o PP 6 5 6 6 6 6 — 5 — : 
817,700 Do. 5 % Deb. Stock čs T 100 vs b b b 106 —108 106 —108 at 
190,000 Do. 5 % 2nd Deb. Stock oe es 100 es b 5 b 103 —1C6 103 —106 .. 
106,000 Calcutta Trams., 1 to 105,000 eo oe eo ee 6 ee 6 % 8 8 -e 8h pad 9 ox 
82,610 Do. 105,001 to 197,610 ..  .. ne 5 ds - ae 8% &}— 8i E 
,000 Do. 44 % 1st Deb. Btock e 0. | 100 » 4 2 44 106 —108 105 —10s $ 
85,000 | Callender's Cable Construction shares .. — .. b 15 1 1 15⁰ pom 114 103— 114 : 
40,000 Do. do. č% Cum. Pre. 6 | 5 5 5 5 6j— 6 i 
,000 Do. do. 44% lst Mort. Deb. Stock Red. | Stock | 4j 4à 4 4 109 —131 109 —111 
191,222 | Cape E. Trams., 1 to 491,222 .. ER T ses 1 EX 15 10 5 568 à— 7 — 
450,000 | Castner-Kellner Alkali, 1 to 450, 000 oe ee 1 x 4 4 6% lea— 1,% 172— l5. — 45 
280,211 Do. do. 44 % 1st Mort, Deb. Stock | 100 e 43 44 44 e 97 —102 : 
1,988,698 | Central London Railway, Ord. 8tock ee Stock 4 4 4 4 84 — 87 85 — 87 +} 
690,816 Do. do. 4% Pref. Stock e. | Btock | 4 4 4 4 99 —101 99 —101 " 
580,816 Do. do. Def. do. ee eo Btock 4 4 4 4 71 — 77 74 — 77 R 
1,480,000 | City and South London Railwa ws és Stack te i ? 1 40 — 42 40 — 42 
85,000 Crompton & Co., 8 85,08 i hast d | b i lM- 2 M- 9& 
; ort. A = m 
100,000: e of 4100, and 901 to 11.000 of 460 Rea. e | 6% | 559 |6% * | 96—99 96 — 99 E 
* A period of nine months. t Quosations on Liverpool Stock Kxobange. 1 Unless otherwise stet: d all abarss are fully paid, I Interim dividends, 
1 And bonus of 10s, € From Manchester Share List, 
we RÀ — — — . K Uem emo ES —„—T? ——— — ddp an. es ( —-— 33 


-> 


Continues’ on PMO vage-' 


Ps ad 


Shares not officially quoted '— Mackay Companies, ord., 76 = 
t Unless otherwise stated ail shares are tally paid. 
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SHARE LIST OF ELECTRICAL COMPANIES.— Continued). ö SAN 
r IT IES 
ELECTRICAL RAILWAY, MAN UFACTURING AND INDUSTRIAL COMPANIES 
MINES A á "UN Dividends for the Piece S 
Issue, = Share. last four years. June 20th. 
ł 1002, | 1908. | 1904. | 1905. 
260,000 | Dick, Kerr & Co., 1 to 960,000 ec 1 T | x EY * 1 
306,000 Do 8. Ach Deb. Brot 1 #0 905,000. 100 a i 44 ae 104 —107 
: ee ee .. ee 1 14 
60,000 | Dublin United Trams. (1896), 1 to 60,000 10 e 6 ê 6 13— 1 
59,987 Do. 6 % Pret. between 1 and. 60, 000 110 ee : § : : 
63,400 Do. 4 96 De bs. ee .. .. ee 100 we 95 —100 
B00,000 Do. 8 96 * A fe Debs. ee ee 100 ee 8i $12 95 —100 
800,000 Do. ; 1o “B” Deb. Stock 5 Nil d Pn zs 1 N E 
99,261 | Edison & Swan Utd., A" shrs., £8 pd., 1 to 99,261 i Nil Nil Ü t 2 3 
11,189 Do. “ A nd shares, 01—017,1 189 ee 1 4 4 450 B6 * 88 
844,028) Do. 4% Deb. Stock Red. 100 4 : 54 90 — 96 
100, 0001 Do. 5 % 2nd Deb. Stock Prov. vais all va. x 5 " 1— 
112,100 | Electric Construction 1 to 112,100 7 - x »: a 
200,000 Do. 4 % Perp. Ist Mort. Deb. Sk. | Stock 4 - : 8 17 
200,000 General nende Go a9, (x Ma Deb. D stock | 4 4 4% | 4° 93 — 97 
78,000 Gt. N. & City Rail Pref. ora. ** A 4 1 to 78,000 : - - I I 10.— ii 
96,000 | Greenwood y 1 3 Mor um. Pref. "P "T E . EG 8 6 5 100" —101 
80,000 Do. Mort. Debs. oe T 20 i5 e 15 15 12 — 13 
Med Henley' AY (W. T. te ielegraph Works, Due s s ^ a ` 1 : 5 7 Z 43 5.— 
41.978 Do. - do. 44 Mort. Deb. Stock Stock 4 4 4 44 105 2 
108,022 Do. do. rip. All paid. er ex 103; 922 
60,000 | India-Rubber, Gutta-Percha & Telegraph Works. 10 10 i Ní 1— 1j 
87,500 Liverpool Overhead Railway, Ord. . ‘ 10 là H H 31 — 5 
10,000 Do. do. Pref. £10 paid Am 10 5 8 8 — 8 
600,070 London United Trams (1901), 1 to 50,007 .. ..| 10 e : : - 2 12 
899,930 Do. do, M 008 to 100,000 (£6 paid) 10 om 4 62 | 95 
125,000 Do. do. Cum. Pref., 1to 125,000 .. 10 oo 6 2o : T: Et 99 
1,331,000 Do. do. T Ist Mort. Deb. Stock — .. | 100 T 4% A * t 1 
814,016 Metropolitan Electric Trams, Defd. .. T * 1 Nil Nil Ni : do 1 
500,000. Do. 5 95 Cum. Pref. dé v» 1 5 b 96 : % m 103" —104 
850,000 Do. 44 95 Deb. Stock Red. ..| 100 és * d o 41— 5 
20,000 Peebles (B.) & Co. 6 95 Cum. Pref., 20,001 to 40,000 b a A | 13 2— 3 
24,500 | Potteries E. Tre., 20,001 to 40,000 & 50,001 to 54,500 10 ee 5 % 5 96 I: L 8j 
24,500 Do. 5% Cum. Pret., 1 to 20,000 & 40,001 to 44,500 10 Se 5 2% 5 4 100° 108 
245,000 Do. % Deb. Stock .. 80 ve. AN * 4396 44 152 1 
87,850 TH 9 and Maintenance 12 20 2 20 2 15 2 109 —104 
150,000 4% Deb. Bds., 1 to 1,500 Red. 1909 | 100 4 4 4 $ 4 08 —104 
8,599,200 | Undergd. E. R., Lon., 6% Profit Bhar. 8. Nts. .. 82 se is 5 | 6% m et 
640,000 | Waterloo & City Railway, Ord. Stock 100 87 B% | BA | BRM alae 
66,666 | Willans & Robinson, 1 to 30,000 & 80,001 to 116,666 5 84 8 % Nil Nil M 5i 
66,666 Do. 6% C. P., 80,001 to 80, 000 & 195, 001 to 141 1050 5 92 6 96 Nil . Nil "2 89 
246,806 Do. 4 % Ist Mort. Deb. Stock .. «. 100 " 4% | 4% | 4% 78 — 85 
ELECTRICITY SUPPLY COMPANIES. 
| * 

4, | » 4,000 "RT 5 T 6 54% | 4968 53— bg 5à— 
50.000 | aim. 1 As j Po deb. stock . 100 $s ud 44% 44% 101 —104 m c 
29,377 Brompton & Kens, Eleo, Lt. Sup., Y 1 to 20,000 5 8 10 % | 10 2 | 10 % 5. 21 Pap 
10,623 Do. 1% Cum. Pret. 5 7 TS A T % 12—. 81 100 106 

800,000 Central Electric HN 4 % Guar. Deb. Stock .. 100 | 4 4 2 ae 4% 100 —103 2 b a 
pend | Charing Cross = ms NEHME Bupply " >. | : | * ; z : : & i : d. 
LI | 0. 0. O. * e E | E ^ f € a 4 D 
28 | 8 " e M Undertaking " 43 95 Cum. * : 4 t d | He | : — 4 s- 41 
, 0. O. ee fo vB 
420,000 | Do. do. ^ X Deb. Stock Red. 100 4% | 4 4 4 95 100 —108 xd 99 —102 xd 

44.436 | Chelsea Electricity Supply, Ord. vé 5 ae "d 6 6 96 51— 61 108 —118 
175,0001 Do. do. 44% Deb. Stock Red. .. Stock | 4 44% 20 44% | 108 —110 test 
70,595 | City of London Elec. Lighting, Ord. 40,001—110,695 10 5 5% | 6 695 | 10)1— 114 1 1 
40,000 Do. 6 95 Cum. Pref., 1 to 40, 000 . 10 6 6% | 6% 6 % 2 — — 128 —196 

400, 000“ Do. 5% Db. Stk. , Bcrip. (iss, at 115) all pd, | us b b | 6% 6 95 123 —1 100 —108 
800,000 Do. 43 % 2nd Db. Btk., Prov. Crts. ce pas 100 | 44% | 44 9 7 | 44% 101 —108 , gi — 2 
888 e, 01 Pg Mises Pow er, TE: Ehe : - © : do £3 a 0 H do 212— at na d 
[] re .. » % % 5 0 fo > NC 
40,000 County of endo Electric Lighting Ord.1—40,000 10 4 4 4% | 5% 8 — 9 8— 9 
— Ju GN a RES 
, LI O. oe | | /o zai 
400,000 Do. do. 44 % 2nd Deb. Btock . Btock 1100 40% nba i | 101 —104 101 — 
80,000 _ Edmundson’ s Electric Conporstion, Ord. Shares .. [ 9 [T $ 1% | 4 $ 5 2p rus 4i u- a 
, | 0. o. 6 95 Cum. Pre ew | % 1— 5 
820,000 Do. do. 41 % Ist Mort Deb. Stk 100 43% 43% 43% | 43% | 103 —106 108 —106 

10,000 | Folkestone, 1 to 10,000 . ; d. 8 $ BA% | 54% | 54% 53— 5B bà— 58 
10,000 Do. 6 % Cum. Pref., 1 to 10,000 ..  .. 5 HE 2: m b 96 5 — b ute 
Lye j Do. 43 % Ist. Deb. Stock .. bs se | 400 is 44% dr 9275 | a SUME m — 8) 

3, Ove, 1 to 13,000 ; oe es es 5 85 a% 49 7o — 55 
10,000 Do. New (£6 10s. paid) 90 id £3 oa 800 ate | 9% | . : am 
pire Do 4 % Deb. Btoc "C 100 es 4% | A | Hs | as a — Bro 

» Jo. 44 05 Deb. Stock .. 100 ie’ 44% | ; % 08 — dm 

21,000 Kensington and Knightsbridge Electric Ord. 5 10 & 125 12% 10 % | 10 — 11 1 me 
90,000 | Do. do. do. 4 0% Deben. Stk. Stock | 4% | 4% 4% | 4% | 98 —10 38 — 
gne | aes Electric Bupply PORO TENON d oe: | : 92 | E : % | 4 do : p 51 5 at 

, 0. 0 re ) * 3 == 2. 

74,395 Do. do. 4%1st Mort. Deb. Stk. Red. | Stock | 4 2 493 | 4% | 4 % | 97 =e xd | 97 —100 xd 
200,000 | Metropolitan Electric Supply, 1 to 100,000 .. | 5 7196 8% | 10% 10 %% Dag 8 — oe 
76,121 Do, 44 % Cum. Pref. 171,106, £5 pd. 5 44% nra 44% 44% ba— 58 53—. 58 
220,0001 Do. 44% 1st Mort. Deben. Btock b 44% | 44% 44% | 449% | 110 —114 110 —114 
250,0001 | Do. 84 % Mort. Deben. Stock Redem. | Stock | 84% BA% 4% 34% 95 — 97 | 95 —9T7 
950,000 | Midland Electric Corporation, 43 % lst Mort. Deb. 100 44% 44% 44% 44% 100 —103 | 100 —108 
ie Newcastle-on-Tyne, 1 to 75,000 rs bs 5 - | 5 8 95 | B 96 1ł— P | f$— 

5,000 | Do 5 % Pref., 1 to 75,000 .. 5 M 5% 5% | 5% | 5s— € 58— 
10,852 | Notting Hill Electric Lighting 10 6% | 6% "X TA% 18 — 14 13$— 144 
64,000 » Do. do. 4% Ist Mort.Deb.. 100 % 4 | 4H 1% 9-9) -| 97 — 99 
pee story ka to 3 5 and 407 to 18,810 Wa» ae 5 m" 64% 1% | 1% | E ox | E a 

’ 0 eb. Stock .. 100 8 4% 4 «X [e] M 0 — 

40,000 St. James’ and Pall Mall Electric Light, Ord... 5 144% | 144% 144% 19492 104— 114 105— 11à 
20,000 Do. do, 7 % Pref. 20,081 to 40,080 6 74 | 754 | 7% | 7% 7 — | b a. 
150,0001 Do. do Bà 95 Deb.Btock Red. .. | 100 8499 | 8495 | 8395 | B% 96 — 98 96 — 98 
E | aiu de Markets Electric Supply, Ord. . 5 | 2% | 96 | 4 96 4 96 - 80 2 k, 

i | 0 do do. 4 % Deb. Stock Stock 4 % 4% 4 X 4% 78 — — 

65,000 South London Electricity Supply, Or A 5 14% 8 of 4 e 4 5 21— Bt 22— f 
103,700 South Met. Elec, Lt. & Power Ord. 1 Nil Nil Nil 24% | i— É - we 
85,368 Late Blackheath and Greenwich 1655 ^ Pret. . Lo] Nil 7% | 196 7 96 là— lij 11k — ls 
148,292 Dist. E.L.Co.) 44 % lst Deb. Btk. 100 4495 | 4495 | 48% | 489% | 108 —106 03 —106 

0,000 | Urban Electric Bupply, Ord. .. es 5 5 &, b 9 5% 5 96 Mas 3à 8 — BÀ 
80,000 Do do. 6 % Cum. Pref. h b 96 5 96 | 5 96 5% 44— 4— 5 
200,000 Do. do. 44% 1st Mort. Db. Stk. Red 100 ie 5 | 48% | 4495 | 100 " 102 100 —162 
110,000 Westminster Electric Supply, Ord. «sie b 12 % | 184995 | 14% | 18% | 101— 113 101— 114 

28,151 | Do do. 44 % Cum. Pref, 28. 5 5% b 96 b 96 6% | bh— 55 544— 

(Originally 5 9, Red. to 44 95 from 31st Dec., 1906.) | | | 
| 


— 


4 Pref, 76 -m LET 
§ Interim dividends. 


of discount 3: per cent. (June 21st, 19061 
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EXPORTS AND IMPORTS OF ELECTRICAL GOODS DURING MAY, 1906. 


Tur records of electrical exports and imports during the month of Of individual items, the exports of electrical and electrically- 
May indicate a decided improvemeut over the previous month. deiven machinery show an improvement over their previous excel- 

The value of the exports amounted to £138,461 ; of the imports, lent total —amounting this month to some £63,000, which compares 
to £132,036; and of the re-exported foreign and colonial material, with some £29,000 the value of such machinery imported. A 
to 48.07. general improvement is noticeable in many other items of both 

These compare with £109,619, £127,969 and £7,387 respectively, exporis and importe—the latter in 5 showing a jump of 
tue totals for the month of April; and though the imports are from £30,000 worth of Telegraph and Telephonic material in April 
some ten thousand pounds higher, the other totals show but slight to £36,000 worth approx. during the month under review. Of the . 
variation from those recorded in May, 1905. latter total, Belyium contribates the abnormal amount of £23,387 


Aa far as out records go back (some 16 months), but slight im- wor-h. 
provement is noticeable in the exports, although an upward During the month a small export of tramway material was re- 
tendency is shown in the case of the imports. corded, none being declared in the previous month. 


| 
| 
! 


| 


Registered Exports of British and Irish Elccirical Goods from the United Kingdom. 


| 


— — — fant — 


8 ? ; £ d - E "dg | 2 ; | à "3 
Pd a, | b AE we | E ej TERM pad 
2 Èd „„ d | Bos | ES 235 3 882232583 | pzd 
Country receiving exports and importing. E =g ea | «#3 | E p E p ! E z E P- es * E 
e B, £° Fr g IP „ HS , Z2 Ó 8323 283 paa 
o A c e U 7 ] | od ~ ZB 
S 8 fal 2 = | z £, R | 2 8 * E ^ & eR 
0$ £ £ 2 £t e £ E £ £: £ 
Russia, Sweden, Norway and Denmark .. T 70 92,697 315 3 2 5,08. 31 15 
Germany . ia E m 18 2. 31 es 8 231 2 2o wa | i 
Netherlands.. T ae 2 vs 24 1,289 670 "e 199 Sch 3 ul " 
Dutch Borneo and Java |... e - E -" 14 6 14 ' — x. "E 3 poo 
Belyium . dus T vus zo ais dx > xx © “LAO”, 2 35 74 113 M ae 372 i 
France do d T€ 10 9 7 25 241 „ T 
Portuyal, Madeira and Portuguese Africa Pe 292 235 191 140 115 1,297 | l? € ^w 29 16 8 
Spain and Canary Isles .. m: .. 5 534 J coner DA DA WES. d» Doom | T 
Italv and Austria-Hungary wag Ass ae 63 see 1 eS | 35 | 200 r —— MESS T I 
Greece, Bulgaria and Koumania... — ' ... es mre E n "LP 946 450 
Feypt : Ves eux ds 318 60 234 ' 42 , 520 | 10 67 61 ... 
Tunis and Moroc:o.. Ss = je " "I" = pa „ ode, we. Vae a eee 20 s 
Chiun and Sim. 369 2,58 306 18. 14 1,41 102 28. cos d xu 
Japan ... | 5,876 4,667 386 3.787 1,327 3,86. 66 615 „ 
U.S.A. , Pbilippines and Cuba e as 80 32 425 | 115 453 | | 20 m 
Mexico, Colombia, Peru aud Uruguay | ... oa 46 25 „ 4 9,410 115 
Clin T duet dp WR. a ats 224, 111 956 65 age ue GOA xu db nein AR do cxx He co 
Brazil as oe Pss s yis .. | 1,032 22, 113 122 —E? 961 119 . 12. ;- . a | 660 
Argentine .. ies 2,965 1,139 , 26 138 153 5,406 186 .. 1.440 3,290 417 
Channel Isles, "Gibraltar and Malta wei ies 149 116 35 19 35 | 45 35. “fon 4 93 — | 284 
British West Africa... „%%% ee E ae, ee ES 
Cape of Good aL» T m tus sos 734 2,406 87, 594 167 1,679 97 32 . 
Natal.. ..| 2,914 , 4,103 577 713 294 , 7,321 88 "EE is 
British East Africa, Mauritius and Aden s 6 33 00-7 aie a pat 688 66 Se. aes 61 
Indi... se | 9,42. 1.396 506 320 1,466 3,071 539 610 184 1,063 
Burmah 925 "T PT T € m 93 v uuu 52 17 . ' 1083. Go ue. K ue | 
Cevlon 91 150 143 | 11 93 97 10 . 1 278 
Straits Settlements, Fed. . Malay States and ö ' 
Sarawak ... " ; ei 184 47 519 44 128 55 14 POQA apa d 4 256 
Hong Kong .. a -- a iss ine 8 59 194 ad 241  ... NC 31 ' 1,300 | ae 
West Australia... bx NT ^ ais 330 124 47 168 51. 524 175 10 
South Australia... iss i » s 20: . ABT xe v uec. we " 55 | 14 | 
Victoria see Ge h 505 709 84 36 725 17 Ze | 
New South Wales . ies T" we 3, 756 841 133 735 „ 1,338 174 60 | 
Queensland .. a te os is PUE. 66 ! 12 ds | sat o X | 16 | 
Tasmania... y ves T ve se 21 T e n 5 50 a t NE | 
New Zealand . a sie —. 612 172 622 35 51 2,715 195 is 39 627 
Canada and Newfoundland . .. 127 1,839 172 17 x 44 " ET 8 iiec 
British West Indies and British Quiana.. | 34 J 7 26 sas 30 $e da "ues $^ ee 


— 


Total, £ | 24,210 25,562 7,363 7,570 4,288 44,311 2,128 831 | 2,484 18,518 ' 1,087 


Registered Imports into the United Kingdom of Electrical Goods from all Countries. 


£ 4 £ £ £ | £ | £ £ £ l 

Norway, Sweden and Denmark we is 117 231 10 136 ... | 740 133 8 |10,837 m. “A 
Holland gis ois m s .. | 1,772 5,932 114 3,999 27 | 1,067 119 | 6,934 33 
Germany... oe —€ - ius .. | 3,888 14,378 1,011 525 408 | 9,634 242 497 8 A | 
Belgium e e bes Sa or . . 2,276 1,989 | 2 1.919 TE 3,438 45 | 1,050 23,387 

France or ui beg asi i .. c 1,839 5,803 | 1,360 739 1,348 | 1,635 | 435 | 3,431 | 009 an | 
United States ie. coat. “Ade. ie . . 1,850 665 1,242 372 12,468 75 77 468 .. | 
Canada : we ZM $us iss Bde wee ees m ld n he D aa TO ae oe | 
Italy ... "^ 1 oh ou er os " 142 .. utt nous i d» | 
Victoria e ps yis es T £s xe m oui 80 | 


i 
— e——— | oe — 


Total, £ a 742 20, 140 3,809 7,700 1,783 29088 | 1,079 11,997 35,720 | 
l : 


— — — — — — — ä — — — ——MMÀ ͤũœẽͤ . — —ͤ——— — ——— — — À — an — — 


Registered Re-Exports of f Foreign and Colonial Electrical Goods from the United Kingdom. 


D mE & £ , £ | £ ' £ | £ | £ | & | £ Cd E 
Various countries, mainly as above is pis 2179 | 236 199 329 | 37 | 4892 | 22 | 347 969 4 | 


1 
| | j | 
— — — a E I a RE a — 


ToTAL Exports: TorAL RE-ExPORTS: » TotaL IMPORTS: 
£135,461 £8,307 £132,036 


NorE.—The amounts appearing under the scveral headings are classified according to the Customs returns. The first and 
third columns contain many amounts relating to “goods” otherwise unclassified, the latter, doubtless, consisting of similar 
materials to those appearing in adjacent columns, 
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RAPID METHODS FOR PRODUCING 
ELECTROTYPES. 


By SHERARD COWPER-COLES. 


(Continued from page 952. 


Construction and Position of Dynamo, — The dynamo 
should be placed as near the depositing vat as possible, as 
the conductors required to carry the amperage, which is 
usually large, are of considerable weight. At least 1 sq. in. 
of section of conductor should be provided for every 1,000 
amperes, and where contacts have to be made, the allowance 


— 


Fia. 16. 


should be even greater. Fig. 16 shows a compact plant, 
provided with an air compressor for agitating the solution, 
but in practice it is found more convenient to place the 
dynamo at such a distance that the vat can he approached 
from all sides. The dynamo should be shunt-wound, or sepa- 
rately excited by a small dynamo provided for the purpose or 


[Vol. 58. No. 1,492, Juxm 29, 1906. 


Motor Dynamos. Agitators (in centre). 


Fic. 18.—- TRR Battery Room. 


Rwitchboard. 


direct from the mains which supply electric current to the 
motor, or especially when the vats are worked in series, 
compound-wound, which means the introduction of a 
few turns of series coils into the field, connected 
to an independent source of supply, so that the machine 


Fic. 17,—6,000.A wp. DEPOSITING DYNAMO SEPARATELY EXCITED. 


ad 


* — — UE, — 


transformer. 


arrive at the advantage to be 
gained as regards the compara- 
tive working costs of the slow 
and quick methods of electro- 


advantages of each system, 
five points have to be taken 
into consideration —(1) the cost 
of the plant; (2) the cost of 
working ; (3) the rapidity with 
which the work can be carried 
out ; (4) the saving in labour ; 
and (5) the class of labour 
required to be employed. 


by the adoption of the slow 
process of electrotyping is that 
the first cost of the plant is 
somewhat less than in the case 
of a rapid electrotyping plant, 


is smaller although the vats are 
larger, but the vats are a com- 
paratively cheap item as com- 
pared to the cost of the dynamo. 
The usual time required to grow a shell of a page of 
type and cuts intermixed, with an area of a little over 
à square foot, has, on an average, been from two to three 


agitating the solution. 
and the time employed is not excessive, the shells are often 
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responds to any change of load and maintains a 
constant voltage. Fig. 17 shows such an arrangement. On 
the right-hand side is the motor worked by an alternating 


current; in the centre is a dynamo giving: 6,000 amperes at 


6 volts, and on the left is a small dynamo of comparatively 
high voltage for exciting the fields. Dynamos constructed 
for electrotyping should have metallic brushes, not carbon, 
which involves a contact loss of about 1 volt; if the dynamo 


Hand Moulding Press. Warning Cabinet. 


Fic. 184.—THE MOULDING SHOP. 


is constructed to give 4 volts ouly this means a loss of 1 in 5, 
or 20 per cent. of the total power consumed. 

Accumulators are a valuable adjunct, although they are 
not a necessity, especially when the rapid process of electro- 
depositing is used, but, on the other hand, it enables work to 
be left in the depositing vats all 
night without running the motor- 


Comparison of Quick and Slow 
Methods of | Eleclrotyping.—To 


typing, and comparing the 


The only advantage obtained 
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Beveller, 


hours, according to the system of working and method of 
When the solution is not circulated, 


a mere film of copper, losing the sharpness of the work 
before the first 1,000 impressions have been taken, which is 


Power Moulding Press. 


shaving Machine. 


due to, firstly, too thin a shell, secondly, poor quality of the 
copper. 

One of the great advantages of the quick process, is that 
thick shells can be obtained in 10 or 15 minutes, the copper 
being hard and tough. Another advantage js that the floor 
space occupied by the quick process is about one quarter of 
that required for the slow process, and if any shell should 
chance to be unsatisfactory, another one can be made in a 

few minutes. 

Composition Moulds.—The moulds 
employed for the slow process of 
electrotyping are usually composition 
made from a mixture of beeswax as 
follows :—For 10 lb. of material, 9 lb. 
of commercial beeswax are melted, 
into which 1 lb. of Venice turpentine 
is stirred, and finally 5 oz. of the very 
finest plumbago ; the melting point of 
this composition is about 150° F. 
Each electrotyper generally has his 
own special composition. Moulds are 
also made of gutta-percha alone, or 
mixed with lard or deer fat, which 
readily takes a conducting coating of 

„ black lead. Gutta-percha shrinks 
whilst cooling, and, therefore, a con- 
siderable pressure is required just 
before it hardens. 

Other electrotypers add an ozokerite 
compound to the moulding wax, the 
composition being varied with the 
season of the year, according to the 
temperature; 1 pint to 1 quart to 
each 50 pints of wax is recommended 
until the wax is soft enough. 
Ozokerite, which is a dark mineral 
wax found in Austria, with a high 

. melting point somewhat resembling 
paraffin wax, is used to a considerable extent in America. 
This wax should always be melted by means of steam, not 
over gas or a fire, otherwise it becomes brittle. When it 
becomes too stiff for use, it is thinned with turpentine or 
crude oil, or special composition supplied for the purpose 
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Fic. 188.—THe FINISHING SHOP. 


Ozokerite 1s sometimes combined with Venice turpentine to 
make it more fluid. 

Composition moulds are generally black leaded, and the 
surface rendered a better conductor by dusting with iron 
filings and flooding with copper sulphate to get a coating of 
copper by the interchange of the two metals, or the mould is 
flooded with a solution of phosphorous and alcohol. 

For taking half-tones, it is advisable, instead of dusting 
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the surface of the wax over with plumbago, that the surface 
of the wax should be highly polished before the impression 
is taken. This will give a good result, and minimise ‘the 


risk of spoiling the mould by the black-leading process, which 


is always detrimental to the best 
work, due to the liability of rounding 
the dots in the tint, which should 
otherwise be square. | 

The two greatest obstacles in the 
reproduction of half tones are first the 
excess of black lead left on, and the 
thickness of the coating that is put or 
spread over the surface of the wax 
before the mould is taken. If turpen- 
tine is used in cleaning formes, it is 
apt to hold the black lead and reduce 
the detail in the shadows;  benzole 
should be used instead of turpentine. 
b; The wax compositions should be 
poured thin on the cases, so as to 
minimise the shrinkage. E 

No composition moulds are satis- 
factory for rapid electrotyping, for the 
reasons already given— namely, that 
it is essential to have the electrolyte ` 
hot, and, therefore, for rapid pro- 
cesses metal moulds should be 
employed. | 

Metal Mowlds.—Metal moulds com- 
posed of lead alloys were amongst the 
earliest used when electrotyping was first 
introduced ; but it was found: difficult 
with the appliances then available 
to get good half-tones. An alloy used ° 
to some extent at one time, was composed of 1 lb. of lead, 3 Ib. 
of tin and 14 Ib. of bismuth, which melts at the temperature 
of boiling water, and assumes a plastic condition just before 
setting, at which time the impression should be made. The 


. 
A « -y — LI 
ot ee n eee ey 
Pn B h T pa - Y * " 
d ML 7 — $ E M - Lo 
che ed GA -h - OA 
E = his " — * 
T ö ! 
> ~ 2 a L " l 
- 


* 
3 AM 


Cooling Tables. 


i : i 
ent o. , 
4 a? 


* 


m) e 


Levelling and Cooling Stand. 
Fic. 18p.— THE FOUNDRY. 


principal advantage of this alloy is found in the fact that it 
expands after the cooling, and therefore takes a very sharp 
impression. Lead moulds were found to be defective on the 
shadows, and alterations took place on the tone gradua- 


~ Wax Pots and Case Filling and 


and another 


tion ín half-tones, so wax moulds came into almost 
universal use. Experiments have been made with wax 
moulds faced with metal foil such as lead and copper, but, so 
far, they have not proved successful. Dr. E. Albert has 
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recently introduced a process of metal moulding which 
consists of laying on the forme or cut, a sheet of lead about 
2 mm. thick, and on top of it a number of sheets of soft 
paper. He applies pressure in a special form of hydraulic 
press, so arranged that after giving a squeeze the pressure 
can be released quickly, the bed shifted by a small amount, 
ueeze given, which is repeated several times. 
It is claimed that by this means less pressure is required, 


and a more perfect result obtained than if one dead squeeze 


was given as in wax mouldings. .'The lead mould is tacked 
on to a board, and is ready without any further treatment 
for placing in the electrotyping vat. 

Another method is that of Gustav Fisher, who has patented ` 
a modification by which he can dispense with the soft backing 
by scouring the lead with V-shaped grooves, so that it forms 
pyramids, see fig. 19 ; he claims that this allows the lead to 
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bend itself to the hollows of the formes. The advantages of a 
metal mould are that the copper deposit takes quickly owing 
to improved conductivity, and when completed the shell is 
easily stripped off without damaging the mould, so that it 
can be used again for duplicates.. The temperature of the 
solution can be raised, and consequently the voltage reduced 
for agiven amperage, and a higher current density employed, 
as already stated. 

Description of a Modern Electrotyping Plant. — Figs. 
18, 184, B, C and D show a modern electrotyping plant, 
which has recently been erected at Messrs. Spottiswoode and 
Co.'s works, where all the latest resources of electricity are 
employed, so that, under special circumstances, they are able 
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to deposit shells in 15 or 20 minutes, whilst it is claimed that 


the time required for regular batches of work does not exceed 


40 or 60 minutes. Hitherto the recognised time has been 
from three to four hours. The plant consists of two lead- 
lined vats each 6 ft. x 2 ft. Gin. x 3 ft., and are capable of 
holding 48 cases, or about 60 sq. ft. of work. Each vat 
requires about 100 amperes, and is fitted with an air 
agitator, see fig. 18, and also provided with steam pipes 
for keeping up the temperature in cold weather, besides a 
pump for emptying. The electric current is applied hy two 
motor-generators, each with an output of 550 amperes. The 
dynamos arg so arranged that one can be worked at a time, 
each supplying a separate vat, or both can be coupled in 
parallel by a switching device. which makes them run 
practically as one machine, giving 1,100 amperes, It is 
thus possible to run one or two together, each supplied from 
a separate dynamo, or the two tanks can be run in series, a 
current density of 120 amperes per sq. ft. being often 
employed. 

To facilitate the description of the various apparatus used 
for the rapid production of electrotypes, the author has 
classified them under the following headings :— 

Classification of Various Systems— 

1. The electrolyte circulated and agitated. 

2. The electrolyte circulated only. 

3. The electrolyte agitated only. 

4. The electrodes moved. 

5. The clectrolvte circulated and filtered. 
6. Impingement processes, 
7. Air agitation only. 

(To be continued.) 


THE INCORPORATED MUNICIPAL 
ELECTRICAL ASSOCIATION. 


On Wednesday morning last week this \ssociation continued 
its meetings, in the Wharncliffe Rooms of the Hotel Great 
Central. Mr. Fedden and Mr. H. Collings Bishop read 
brief abstracts of their respective papers, the first having 
for its title“ The Commercial Development of Electricity 
Undertakings,” and the other only differing by the sub- 
stitution of the word Lilec/rical for Electricity. 

Messrs. Newington, Hoadley, Sowter, Alderman Smith 
(Liverpcol), Bailie Willock, Wilmshurst, Hawtayne, Coun- 
cillor West (Coventry), Long, Brydges, Snell, Alderman 
Coates (Hanley), Shaw, Acheson and Pearce took part in 
the discussion, but as Mr. Snell's paper on“ Relative Econo- 
mies of Electrical Supply from small local stations and from 
Power Companies" bad still to be dealt with, Messrs. 
Fedden and Bishop had no alternative but to state that 
they would send in their replies to the proceedings of the 
Association. 

We deal with the subject, as with others, in the manner 
we have generally adopted at these gatherings, that is, by 
commenting on what we consider the salient features brought 
forward. 


Push and Electric Light. 


Something of the character of the religious“ revival“ 
meetings should attach to the conferences of the Municipal 
Electrical Association, particularly in so far as they may be 
calculated to disperse with every member stirred to more 
strenuous efforts in the long and arduous competition to 
which electric lighting has been so unexpectedly subjected. 
We say “unexpectedly,” because it is useless to deny that 
most of the companies and municipalities engaged in the 
supply of electricity have met with a much more vigorous 
resistance to extinction on the part of their rivals than was 
anticipated. Now that their officials review the progress they 
have made, there is no difficulty whatever in pointing to the 
particular weapons and defences with which the gas industry 
has stood at bay successfully for so many years after appro- 
priate epitaphs were being composed in anticipation of its 
early decline. The clever exploitation of “ incandescent " 
improvements and the institution of popular systems of 
heating and cooking have done much to connteract 
the hygienic and aesthetic claims of electric lighting ; 


but the most powerful bulwark of the older industry 
has been simply the fact of its being an accepted 
domestic convention. To the house builder as well as to 
the housekeeper, gas pipes come as naturally within first 
principles of domestic economy as water taps and drains. 
In other words, the gas industry has still the advantage of 
the momentum it gained in pre-electric generations, and its 
directors and officials, with enormous financial resources 


- behind them, have found means of proving that nothing 


succeeds like success. 

So much being admitted, what is the true course of 
aggressive policy that will enable the electrical undertakings 
to extend their businesses more rapidly in the face of these 
obstacles? Probably because a complete answer to this 
question is so earnestly awaited, the M.E.A. papers of Mr. 
S. E. Fedden and Mr. II., Collings Bishop on the ** Com- 
mercial Development of Electricity Undertakings” were 
regarded by the majority of the members as the most 
important to be discussed. Examined in detail, they 
enumerate various considerations which affect the progress 
of a municipal electric lighting business—questions of price 
and method of charging, the sale and renewal of lamps, 
free wiring, canvassing, advertising and so forth—but, in 
our opinion, they fail to state in broad terms what should ' 
be the means to be adopted by the electrical industry as a 
whole to direct public opinion. While it is, of course, 
essential that the officials of each ‘undertaking should 
do their best in their locality to bring in new 
consumers, we are inclined to feel that something. more than 
this guerrilla warfare might be attempted with fair promise of 
successful results. All readers of the popular daily Press 
are made aware of the so-called victories of high-pressure 
gas in the lighting of public thoroughfares and railway 
stations, and although it is the fact that the advance of elec- 
tricity has turned out thousands of street gas lamps in the 
past few years, yet the advertising methods of gas directora 
produce quite the contrary impression. We should like to 
see some combination of forces which would aim at impress- 
ing public opinion throughout the country with a deeper 


sense of the unwholesome and dangerous features of gas 


lighting, and with the progress made by its competitor. 

Narrowing the field to examine merely the best forms of 
local effort, we are of opinion that more use might have been 
made of the weight of money in numerous instances. The 
policy of many towns has been equivalent to what gold 
miners call “ picking the eyes out of the mine," that is to 
fav, the classes of consumers easiest to secure have been 
regarded as almost sufficient in themselves to justify the con- 
cern in regarding itself as a prosperous institution, without 
looking ahead to the development of the lower grade ore 
represented by humbler shopkecpers and householders. 
Having no hungry shareholders to appease, and regarding depre- 
ciation with unconcern, it would undoubtedly have been better 
for the municipalities not to distribute so-called “ profits,” 
but to use their surpluses in the extension of business. They 
should have spent the money rather cn advertising on free 
wiring, on the reduction of prices, or in other ways suggested 
now by tbe members of the M. E. A. at the conference. As 
it is, funds are somewhat low in many towns, and com- 
mittees have no margin ſor meeting expenditure of this kind. 
Otherwise, for every electric light undertaking tbat can 
afford the ontlay, there could be no better time than the 
present for forcing the pace by the judicious expenditure of 
money on bringing the advantages of electric lighting closer 
to the people. 

Undoubtedly it is the wiring question that is the principal 
obstacle. Gas pipes are still put into new houses as a matter 
of course, and in older houses the tenant is very reasonably 
reluctant to incur the cost of installation, which is logically 
a matter for the landlord. We doubt whcther property owners 
have been approached in the right way or with sufficient 
persistence in most towns. It is incontestable that the 
wiring of a house for electric light increases its rent value, 
and there are probably many cases in which the tenant 
would readily agree to a slight increase in consideration of 
this being done by the owner, which would, of ccurse, be 
much more acceptable to the lighting authority than the 
ordinary method of “free wiring." That authority might, 
however, make easy terms for the landlord, if only to set a 
fashion. 
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We are reluctant to believe that the adoption of the electric 
light turns upon the question of a few shillings more or less 
on the quarterly bill, or upon the * maximum demand " or 
any other system of charging. Gas is more expensive 
than oil, but is consumed in preference. Why? Merely 
because it is more convenient. Electric light is, of course, 
far more convenient still and many people recognise it as 
such who still go on using gas. The key to the position is 
the spread of a feeling that electric light is more “ respect- 
able." We are afraid that the ordinary householder 
decides to risk the perfectly well-known hygienic objections 
to gas, and will not take the trouble to change ; but if 
by energetic methods some of his less indifferent neighbours 
are captured by the canvasser, he will become gradually dis- 
satisfied with his domestic illumination. The policy then is 
to force the pace by the expenditure of a certain amount on 
a special campaign to secure representative tradesmen and 
householders, who will not, perhaps, of themselves recoup 
the outlay, but will give a stimulus to future business ; ‘or, 
in other words, will produce something in the nature of an 
equivalent to that momentum, which we have referred to as 
one of the most valuable assets of the gas industry. 


Letting off Steam. 


With the preliminary section of Mr. Walter A. Vignoles’s 
paper on “ Efficiency of Steam Plant" we deal on another 
page. Here we touch upon the more lengthy portion, which 
considers the coal consumption of an electricity works in 
two parts: (a) Boiler house economy; (b) plant economy. 

In regard to the former, it is first pointed out that the 
flue gases should contain a satisfactory percentage of carbon 
dioxide, to effect which end the boiler setting should be air- 
tight. Information from station engineers who have used 
CO, recorders is solicited ; for this we may refer the author 
to previous M. E. A. proceedings. 

At Grimsby mechanical stokers are in use, the author 
reporting that the underfeed type works satisfactorily. The 
repair costs for the past two or three years have averaged 
47 ˙35 per boiler per annum. This works out at 2:0d. per 
ton of coal burnt by the stokers, and includes substituting 
steel worms for those originally fitted. Interest and capital 
cost works out at 5'2d. per ton of coal burnt. Apparently 
the boilers are never pressed, as tests at the works show that 
the boiler efficiency is about the same during the daytime as 
during heavy load. The practice is to work each boiler at 
a moderate load, and to add more boilers as the load rises. 

In regard to plant economy, the author considers that in 
this part of the subject we have to consider the pounds of 
steam used per useful unit generated at the terminals of the 
dynamos. This must include all steam used for auxiliaries 
of all kinds, such as feed pumps, forced draught engines, con- 
densing plant, &c.; it must also include the steam condensed 
in the range and separators, discharged from traps or drains, 
&c., and if the station has electrically-driven auxiliaries, the 
current supplied to these must be deducted from the total 
units generated, and the useful units generated alone con- 
sidered. | 

The total steam used in the station can be divided into 
three parts— 

(a) The amount of steam supplied by the boilers when the 
plant is ready to generate current, but without actually 
giving a supply. This includes— 

1. Leaks from blow-down pipes, scum cocks, separators 
on boilers, &c. 

2. Leaky drains on steam pipes, condensation in the ranges, 
blown-through separators, &c. ` 

3. Steam required by condensing plant maintaining a 
vacuum in the exhaust pipe. l 

4. Steam required for feed pumps and any other 
auxiliaries it is necessary to run if the station i8 working at 
light load. 

5. Steam required for one engine at light load, or supply- 
ing the current required for auxiliaries as above. 

(^) The extra steam required for auxiliaries to deal with 
the load. 

(e) The extra steam required by the engines to deal with 
the load. . | | 

The author made numerous tests, a year or two ago, of 
the amount of water pumped into the boilers per hour at 
various loads on the plant—some short tests of 2 hours’ dura- 


tion, others of 12 and 24 hours—and on plotting the water per 
hour against the average load, it was found that the points 
lay fairly well on a straight line, this line starting at a point 
above zero, indicating the minimum steam consumption. 
Fig. 1 shows this, and dotted lines have been added to show 
how the total can be divided as set out above. If the steam 
used at no load be deducted from the total, the steam per 
KW.-hour works out at 33:7 lb. and the total water to 
boilers per Kw.-hour is 70 lb. at 50 KW., average load; 
about 52 lb. at 100 kw., and 37:5 lb. at 500 kw. This 
curve is very useful, and is accurate as long as the plant is 
maintained in the same condition ; if the average load on 
the plant is known for any period—say a day or a week or a 
month—the curve shows what the average steam consump- 
tion per hour should be. If such a curve be made for à 
station when the plant is new, it forms a basis for compari- 
son later on to show if the steam consumption is increasing 
from any cause. 

A subsequent test showed that the steam consumption had 
increased, the points of the second curvelying above those of 
the first curve. The steam consumption at the present time 
is analysed as follows :— ! 

(a) Stand-by losses, 2,450 lb. per hour, excluding 350 lb. 
per hour unaccounted for. 

(b) Extra steam required by engines to deal with the load, 
5*1 lb. per Kw.-hour. 

(r) Extra steam required by engines to deal with the load, 
31:6 Ib. per Kw.-hour. 

(d) Unaccounted for, 350 lb. per hour plus 4'1 lb. per 
Kw.-hour. 

These figures show that the increase in the steam con- 
sumption is largely due to wasteful auxiliaries. 

The author then proceeds to point out the importance of a 
high average load, as reducing the stand-by losses. Elec- 
trically-driven auxiliaries are commended. It is mentioned 
Curva |o consumption per N at ine Grimsug 
Electricity V7or«s In 8 
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that there does not appear to be much difference between the 
economy of steam and electrically-driven sets on the test 
plate. For example, a compound steam engine was 
installed at the Grimsby Works a year or two ago, driving 
the air and circulating pumps; this took 808 lb. of steam 
per hour on test for the following duty :—Pumping 68,000 
gallons of water per hour against a head of 26 ft., and main- 
taining a vacuum of 26 in. of mercury while passing 7,000 Ib. 
of water per hour through the condenser. A contract has 
recently been let for an electrically-driven plant of the same 
capacity, but to pump against a head of 35 ft. and the 
makers have guaranteed a maximum consumption of 27 units 
per hour under penalty. This at 35 lb. of steam per 
KW.-hour would represent about 940 Ib. per hour. If, how- 
ever, there is no saving shown on the test plate, the author 


thinks a very large saving would be shown in practice owing 


to the reduction in length of the steam pipes and the number 
of the valves, drains, &c.“ Manifestly, the electrically- 


Vol. 58. No. 1,492, Juma 29, 1906.] 


THE ELECTRICAL REVIEW. 


1068 


driven plant does offer a material advantage on the test plate 
when the extra 9 ft. head is allowed for. 

In dealing with the size of engines, the author advocates 
the use of large units Considering the number of small 
sets, he is blessed (7) with at Grimsby (where, owing to the 
configaration of the town, two separate bus-bars are run at 
different voltages), it is not to be wondered at that he 
suggests three 500-K w. sets as the best for dealing with an 
estimated maximum load of 1,000 Kw. But, setting aside 
the question of the capital cost of spare plant, the author's 
ideal station would be one with everything arranged to run 
from one large engine, with a second as a stand-by, boilers 
close to the engine, very short length of steam pipes, small 
number of bends, drains, &c., and with all auxiliaries elec- 
trically driven." 

The remainder of the paper discusses what might be done 
with a 1,000-Kw. set with saturated steam at 160 lb. pres- 
sure, and electrically-driven auxiliaries. (As the vacuum is 
not specified, we do not think it necessary to give Mr. 


- Vignoles's figures.) 


In conclusion, the author pleads that, ** in discussing this 
paper it must be remembered thut all the tests were made 
on the plant under ordinary working conditions. The tests 
quoted'are not given as being good examples of efficient 
working, as it is recognised tbat they show many points 
where economies should, and the author hopes will, be made, 
but the paper is put forward as an attempt to show what 
goes on in a central station witb a plant five years old." 


A Harrogate Convert. 


A paper on “ Live Steam Heated Feed Water“ by Mr. 
Geo. Wilkinson, of Harrogate, is evidence that the 
author at least has become a convert to the systems of feed 
heating and combustion that for so many years we have 
steadily and persistently advocated in these columns. The 
point which the author endeavours to make is that boilers 
fed with cold water will evaporate less than if fed with fully 
heated feed water, in a degree out of all proportiqg to the 
difference of tbe heat represented by the water temperatures. 
Had Mr. Wilkinson thoroughly read the paper by Booth and 
Kershaw from which. he quotes, he would have found that 
the authors of that paper do not make the statement with 


which he allows them to be debited by a critic of the paper, 


and that they insist on the boiler being an evaporator 
ouly. | 

We cannot agree that a Lancashire boiler, 30 ft. x 
^ ft. 6 in., is considered to be doing good work when 
evaporating 7,000 lb. per hour. With fully heated feed 
such a boiler will do very much more than this, and 
the author can see this done in Lancashire. On the 
whole, however, Mr. Wilkinson's paper is a piece of 
special pleading for better steam practice and better 
furnaces in electrical stations, and we have heard of a large 
London power station. to which it was proposed to apply a 
system of fully heated feed that would, with superheat, have 
reduced the number of boilers by one-third. Normand showed 
years ago that a boiler could be made to give more work 
and better efficiency when the feed water was heated by the 
steam . from the boiler itself, and the best practice favours 
the tinal passing of the feed water, no matter how hot, 
through a vessel in which it will descend through steam at 
full boiler pressure—and temperature—before it enters the 
boiler, thus entirely removing from the boiler all feed-heating 
duty. which the author now condemns, and very properly, 
even if a trifle late in the field. We are glad to find him 
scouting the idea that it is good practice to consider as feed 
heaters certain tubes in a water-tube boiler. Why do this 
and take the attendant risks of non-efficiency when a live 
steam final heater is available? It is certainly a mistake 
to suppose that in a water-tube boiler the duty of an 
economiser can be satisfactorily performed. 

Comparing water-tube with Lancashire boilers, the author 
finds that the evaporation of the water-tube boiler per square 
foot of surface is very low. Where it was trebled by 


thermal storage, the actual evaporation rate was only 6°34 lb. 


per sq. ft. after all, and the normal rate of the author's 
Lancashire boilers is Dexs lb. Here, of course, the author 
has made the discovery of the weak point of the water-tube 
boiler and of the thermal storage system, because the stored 


- water may be all exhausted. He quotes Mr. Hamilton, of 


Belfast, who thows that economisers save from 4 to 6 per 
cent. more than they apparently account for by the 
difference of water temperature. This, of course, may be 
a specific heat effect, for the specific heat of water, 
rormally unity, no donbt increases with temperature, and 
is therefore not to be acconnted for as mere tempera- 
ture heat. In biief, there seems to be no doubt that 
metal plates will carry much more heat to water which can 
only absorb beat and render it latent than they can tq water 
that has a temperature less than that of ebullition. . 

We note, that the author is following our oft-repeated 
advice as to furnaces, and is trying to do so by lining tbe 
furnaces of his Lancashire beilers with firebrick. It is the 
correct thing to do if—and it is a large / be can get bricks 
to stand. We are aware they do stand fairly well in the 
complete cylinder of a grateless dust-fired boiler, but we have 
heard of trouble with the half circle of the furnace above the 
grate, and the bricks reduce the grate surface, but they 
ought to help the rate of combustion. The author gives 
diagrams purporting to show for the Bow electric station of tl e 
Charing Cross and City Co., and for the Fisk Street works in 
Chicago, how much space could be saved_ by employiny 
Lancashire as comjared with water-tube boilers. le 
proposes the Lancashire boilers to be 40 ft. x 11 ft., which 
is very fine, and, no doubt, good practice, but how abort 
carrying them? The 12-ft. boilers at Saltaire Mills had to 
be carried by road, for no 1ailway would take such boilers, 

The author complet«s his paper by reference to the wasie 


of fuel in boiler furnaces, due to burning more fuel than the 


boiler can utilise at that temperature, the inference being 
that by a higher furnace temperature alone can more duty 
be secured, and this, probably, he hopes to show with his 
lined furnaces. 


As usual, when two papers are given together, the first 
one claimed most of the attention of the critics, who were not 
few in number, and devoted their attacks to such errors as 
they had discovered in the paper rather than to the prin- 
ciples enunciated, principles which, if carried out, would 
certainly effect much good. Among the speakers were Messrs. 
Shawfield, Crossland, Brydges, Sinclair, Stromeyer, Boot, 
Booth, Snell, Newington and others, but the discussion was 
desultory and not of a searching order, while some of the 
speakers who may have uttered pearls of wisdom dropped 
them so gently that they were inaudible. The few who 
dealt with principles supported Mr. Wilkinson in his advo- 
cacy.of stage heating of the working fluid, and the reser- 
vation of the boiler for evaporative duty only. We under- 
stood Mr. Stromeyer to advocate the rapid flow of gases 
over the heating surfaces, as well as of water over the oppo- 
site sidesof the plates. Mr. Boot wants counter flow of hot 
gases as muchas possible. Some believed that feed heating 
did give better effects than the mere heat addition to the 
feed would appear to justify ; others denied this. Still, the 
fact remains, that the paper has been put forward by a 
municipal electrical engineer, so that there is hope of 
further converts to the sound principles inculcated. — 


| Visits, 

Four power houses in all were visited by the members, namely, 
Lot's Road, of the District Railway; Chiswick, of the L. U. T. Co.; 
Bow, of the Charing Cross and City Co.; and the Meridian station 
of the L.C.C. ` 

At the firat, the points which appealed to the visitors were the 
enormous size of the station and the small amount of running plant, 
together with the noise of the machinery and the severe tremor 
and the shaking of the hand rails. This visit was of a very burried 
nature, for a second station was on the list for this same Wednesday 
afternoon—that of Sir J. Clifton Robinson, with its grand air of 
Si monumentum requiris, circumspice.” At any rate, this station 
is free from that monumental ugliness which characterises the 
others visited. "The water-cooling towers at Bow attracted notice, 
as also did the engines, which served asa good argument for the 
reciprocating party. 

The comparatively easy march of the engines at Greenwich, 
which was visited on Friday, was not such as to suggest any trouble 
with vibration. However, the fact seems to be admitted, and it 
only remains to move the station or—but we must not further 
comment on matters still sub jw/icc ! As a set-off to an arduous 
week, in addition to the National Physical Laboratory, which was 
open to members from 11.0 to 1.0 on Saturday, there was given to 
each member the honorary membership for the day of the Albany 
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k Club, and from the pleasant shaded lawn of that hospitable club 17,694/05. “Improvements in or relating to controllers for electric circuits” 
E were witnessed the Lifeboat Saturday Fund Carnival and Water 2 ö e Rule 6 of the fee, 
E^ 8 T - Vr A ules, 1905, September Ist, 1905. June > i E 
- Sports of Kingston, Surbiton and District. The band of the East 13.908. „ Improvements M er one will xb : S 
. Surrey Regi uent added to the pleasure of the day. matakai Ox: B MobepaE: June tith. - vh Marting: witebes fot eleeicig c 
| One of the attractions of the Regatta was apparently devised as ntc Sen. m4 
: x 5 13,370. ‘Improvements in the electri¢ transmission p 

- an allegorical representation of a recent. Westminster play of vehicles and de ere R. Kaeo June ihi o 9 med ! 
7 Ancients versus Moderns, the ancients being represented by a body 13.378. "Im : 7 
j à S , J - i ,278. proved method for the vention of sparking- urrent 
; of prehistoric men headed by a ferocious fellow with a shock of interrupters and the like." F. — Jümé lth, — : > 
E flaming hair, who, with his fellow riders in canoes and coracles, and 13,881. ‘Improvements in and relating to electric light brackets.” EF 
mis freemen and otaers, endeavoured to oppose the ball of progress, Hod. June llth. (Complete.) s A n 
m which was urged between the goal posts by modera men in silk Reads Improved electric cooking stove.” D. C. Sun. June lth. 
pu hats. All the posts seemed to be in possession of the prehistorics, SAE oed mi : 


who, clad in skin hearthrugs, were much less punctilious in their 
use of the weapons of offence with which they were armed than 
were the Moderns. Wheu all was over, the prehistorics settled 
themselves in a concrete mass up a cedar pole, and ultimately were 
observed to sneak into modern garb and endeavour to divest them- 
selves of the appearance of antediluvianism in which they had 
endeavoured to stem the advance of tue sphere to its ultimate goal. 


The Annual Dinner. 


On Thursday eveaing the annual dinner of the members was held 
at the Wharncliffe Rooms, Hotel Great Central, the chair being 
taken by Mr. J. E. Edgcome. Supporting the chairman were Sir 
Alexander Kennedy, Mr. C. D. Taite (vice-president), Colonel 
Crompton, and Dr. Glazebrook, the total number of guests being 
about 150. 

After dinner, the usual loyal toast was submitted by the chair- 
man, and Mr. S. E. Fedden (Sheffield) proposed that of “ London 
and other Local Authorities,” to which response was made by 
Nan Alderman Bruce (Suuderlaud) and Aldermau Bussey (chairman of 
p the Eleetricity Committee of Poplar Corporation). 

Sir Alexander Keanedy, in proposing “The Incorporated Muni- 
cipal Electrical Association," referred to the great strides which 
municipal trading had made in recent years, and said that he 
thought the municipal enginecr had done no small part in making 
the wheels of municipal trading go round as smoothly as possible.“ 
He also gave the members very valuable advice on the present 
tendency to outvie one another in the matter of works costs regard- 
less of magnitude of operation, conditions of supply, or local 
surroundings. 

The toast was coupled with the name of the President, and Mr. 
Edgcome, in responding, said that Sir Alexander Kennedy had 
dealt fully with municipal trading, and he would not therefore 

- attempt to deal with the subject, although there were several 
matters he would have liked to touch upon. As engineers 

they were, he said, very much alive to the importance of keeping a 

correct balance at the top, and of cutting down their prices to the 

lowest figure 1n order to attain this object. But it was not always 
easy to persuade committees that their figures were correct. 

Mr. C. D. Taite (Salford) proposed Our Guests,“ and Col. 
Crompton, R.E., and Dr. Glazebrook responded. During the even- 
ing a musical programme, contributed to by Miss Margaret 
Cooper and “Messrs. James Godden and Walter Hyde, was 
carried out. . 

The speeches were somewhat one-sided, and pointed strongly 
to the need for broadening the base on which the Association is 
constructed. Every association of officials of public bodies 
inevitably tends to an after-dinner speech-making, which resolves 
itself into a glorification of municipal authority in mundane 
affairs. Even the present unenviable notoriety of Poplar did not 
stale the infinite variety of charm which Alderman Bussey, of 
Poplar, found to be an integral part of the official doings at that 
place, and the worst feature of the whole was that there appeared 
a disposition to make light of corruption. Private companies and 
enterprise were declared thoroughly bad by one speaker, and 
generally the speeches gave strong support to that growing dis- 
position to cut out all formal talking from gatherings of this 
nature. We should strongly recommend the admission of all 
station engineers into the Association. As it is, if a man ceases to 
be a municipal official he has to resign from the Association, and 
leave his friends. 1t seems ridiculous. 


The annual general meeting was held on Thursday, 21st inst., 
when Sheftield was chosen for the meeting place in 1907 with Mr. 
S. E. Fedden as president. Mr. J. E. Edgcome was elected 
treasurer in succession to Mr. J. H. Rider. Mr. II. Talbot was elected 
to a place among the vice-presidents, The new members on the 
Council will be Mr. Alderman Dowson, Mr. J. F. C. Snell (a past 
president) and Mr. W. Bates. The report aud balance sheet. for 
1905 were adopted, and a resolution amending the Articles of 
Association was passed, 


NEW PATENTS APPLIED FOR. 


Compiled expressly for this Journal by W. P. THompson & Co., Electrical Patent 
Agents, 324, High Holborn, London, W. C., and at Liverpcol, to whom all 
inquiries should be addressed. 


10,8024. “ Improvements in and relating to the electrolytic deposition of 
inetuls." S. O. CowrER-CoLES. June 12th. (Date applied for under Rule 6 of 
the Patents Rules, 1905, May Sth, 1906.) 


18,402. “Improvements in electrical feeder and distribution cable dis- 
connecting boxes and feedet pillar panels." L. pe RarHIER pu VERGE. 
June llth. UR T Ma, UN ve" 

13,413, “ Improvements in and, relating to vapour eleetrie api B” 
Tur Brirish THomson-Hovsron Co., Lap. (The General Electrie Co., United 
States.) June lith, ; j t e ! 

13,415. “ Improvements in electric switches and ting mechanism 
therefor.” THe Britisu Taomson-Hovston Co., Lr». (The General Electric — 
Co., United States.) June llth. x ; | 


13,427. “ Improvements in variable speed electric motors." J. C. Lixcors, 
(Date applied for under Patents Act, 1901, June 27th, 1905, being date of 
application in United States.) June lth. (Complete.) 


18,442. Improvements in electric batteries," W. MosELRY. June 12th. 


18.450. Improvements relating to trolley poles of electric tramcars and fhè 
like.’ J. H. CoLLIE. June 12th. ` à 


13,400. K simplified method of obtaining perfect synchronisation in tbe 
ignition of motor-cycle aud tricar engines having two cylinders.” R. E. 
FKaArrnrvLL-Daviks.. June 12th. . 


13,491. '' Telephone receiver.“ H. T. vox Naxnustus.] June 12th. (Com. 


plete.) 


13.502. Improvements in and relating to alternating current A 
electrie machines.” -THE Burrisn Tuomson-Howston Co., Lro. (The £ 
Electric Co., United States.) June 12th. - 4 


13,5 “ Improvements in alternating current motors," BIEMENS Bros, axd | 
Co., Lro., and M. KLoss. Junel9th. (Oomplete.) n 


13,517. “ Improvements in electro-magnetically controlled switches and 
circuit breakers.” P. 8. BROOK and J. A. Hinsr. June Aach. 


13.542. Improved automatic electrical clock.” J. G. Kxronr. June 18th, 
13,543. “ A non-magnetic compass." C. BULMER. June 13th. 


13,552. ‘Improvements in or relating to electric are lamps." A, Cors. 
June 13th. (Complete.) ; 


13,567. *'Improved apparatus for controlling electric motors." SrwExs Bros. 
AND Co., LTD., and F. TunxER. Junel3th. Complete.) 


13,568. Improvements in electrical apparatus for firing mines or blasting 
charges." K.ScHAFFLERand D. Weiss. June 13th. 


13,5 „Apparatus for enabling the transformation of a single-phase alter 
nating current into a continuous current." L. R. AvvkxT and A. F. E. FERRAND: 


(Date applied for under Patents Aet, 1901, July ard, 1905, being date of appli- 
cation in France.) June 13th. (Complete,) i 


L 


7 


13,589. ‘*Improvements in electrolytic meters for electricity." E. M. 
v MivEA, June 138th. A 
13,594. Improved signalling or telegraph apparatus.” R. B. Norm, 


June 13th. 


13,596. @‘ Improvements in and relating to incandescent electric go 
Tur BRITISH .THomson-Hovuston Co., Lin. (General Electric Co., 1 
States.) June, 13th. og 


13,597. “Improvements in electric heaters especially for nse ín vulennieing 
vehicle tires." THE BRITISH THomson-Hovston Co., LTD. ( 
Co., United States.) June 18th. 


. * Y * 
13,600, “Improvements in and relating to electric eireuit interrupting de. 
vices," E. SCHATTNER. June 13th, * 


13,601. '*Improvements in electric switches.“ 


THe Bnrrisg Tnousox-Hors. 
TON Co., LTD. 


(General Electric Co., United States.) June 13th, i 


13,602. Improvements in or relating to electric switches." A. Wu. 
June 18th. 


13,608. “ Improvements in or relating to brush-holders for dynamo-electrie _ 
generators and motors." A. Wire. June 13th. 


18,651. ‘“ Improvements in electrical contact makers and breakers and d 


like particularly applicable for use with internal ccmbustion engines." C. K. 
HAMILTON. June l4th. 


13,654. "Improvements in or relating to the reproduction of letters of 
devices by means of electricity," , S. WYNBERG und K. p£ VhiES. June 1th. 


13,670. ‘ Electrically operated safety valve." A. W. JExczkwsky. June lih. 
(Complete.) 


13,673. “Improvements in apparatus for starting and regulating electr 
motors," G. C. Fricker. June l4th. : 


13,690. “Improvements in reactive coils especially applicable to systems 
electric distribut on employing vapour rectifiers and the like." Tue Bamsi 


THomson-Hovston Co., Lro, (General Electric Co., United States,] Jung 
l4th. 


13,091. "*'Improvements in electric motor control systems and apparatus.” 


eig British THomson-Hovston Co., Lrp, (General Electric Co., United States) 
June lith. 


13,693. “Improvements in insulated conductors." E. Kyo. (Haie 
applied for under Patents Act, 1901, June 17th, 1905, being date of application 
in Germany.) June lith. (Complete.) M 

13,097. “Improvements in and relating to electric traction $ 


ALLGEMEINE EnrkTWiziTATS Ges. (Date applied for under Patents Act, 199 


bd lach, 1905, being date of application in Germany.) June Mth. {00 
plete.) 


B 


d 


13,099. Improved process for the electro-deposition of iron.” K. 0 
CowrkR-CoLkEs, June l4th, 
13,731. "Improvements in electric accumulator plates.“ H. Tenet 


June 15th. 


3,750. ‘‘Improvements in the insulation, protection and manufacture 
electric conductors." G. R. NEILSOX. June 15th. 


13.760. “Improvements in or relating to electrical contact-breakers 
internal combustion engines." C. A. Haito. June 15th. 


13,782. ‘Improvements in and connected with electric motor · generatos. 
H. Leitner. June 15th. 


13,795. “Improvements in or relating to apparatus for- the electrical pr 
duction of heat for cooking and other purposes," A. F. BERRY. June 16th. — 


13,818. „ lmprovements in electric switches," G. M. NEWBERRY and th 
BiarisH PROMETHEUS Co., Lrp, June l6th. 


9 39 3 " i i n 
13,822. Improvements in condensers for electrical purposes. J. 
Rowkn, June lôth. 


13,836. ''Improved arc lamp.“ L. Ocenasek. June 16th. (Complete.) 


13,841. *'' Improved electric heater or burner for singeing threads and texti 
fabrics." C. F. KAissER, June 16th, (Complete.) 


13,444. ‘Improvements in induction motor control.” Tux BRITISH TRONSON 
Hovston Co., Lrp. (General Electric Co., United States.) June 16th. 


13,545. '' Improvements in and relating to magnetic separation,” Ne 
Bros. & R. NRWTON. June 16th. s - 
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